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KOJIJIEKTUB ABTOPOB

Tens Jleonnn 3SUrMoRA0BHY — JOKTOP MEIWLIMHCKMX Hayk, npodeccop, akane-
MHK AKaneMuHd MEOMLHMHCKHX HayK, AKaleMHUM Npo@uiIakTHYEeCKOHW MEJAMUHHbI
Pecniyonukn KazaxcraH u Heio-Mopkekoit akanemun Hayk (CLUA), npesuneHt
AxaneMun Baneonornu Pecny6nnku KazaxcraH, npodgeccop kacenpsl npoduiak-
THYECKON MeNUUMHBL ¥ MUTaHUA AO «MenuumMHCKHi YHHBEPCUTET ACTaHa». ABTOp
6onee 300 nybnukanuit, u3 Hux Gonee 51 MmoHorpagpum U yueGHUKOB, 2 OTKPBITHI
u Bosee 55 M300peTeHHil. DT0 yuebHUKH «Du3nonorus uenoseka», «Jlekunn no
faToJorHueckoi uznonornn», «Dusnonorus v obLimMe MexaHu3Mbl BosE3HEN»,
«OcHOBBI DHONOTMH» M KHUTH «lleHTpanbHbie HEPBHbLIE MEXaHU3Mbl OTEKa Jier-
Kux», «Ou3MoNnorusa, naTtopuanonorus m Tepanus CrapeHus», «YyeHue o 310po-
Bbe, BOJIE3HH U BHI3IOPOBIEHUW», a TAKXKE U300peTeHus], KOTOPBLIE UCTONL3YIOTCS
B ONMXXHEM W anbHeM 3apyb6exbe, HEKOTOPbIE NnepeBeleHbl Ha aHIHHCKUIA, (paH-
LIy3CKHi{, BEHTCDCKHWI1, YEIICKHI W IPYTHE A3BIKH.

Jlanenoe EpGonar [IepGucanueBuy — NOKTOP MEAMLIMHCKMX Hayk, npodpeccop,
aKaneMMK AKameMHH NpOOHNAKTHYECKOW MENMUMHBI M AKaleMWHM BaJICONOTHH
Pecniybnuki Kasaxcran, akamemuk Hbio-Mopkckoit Akanemuu Hayk, ujieH-
KOpDPEeCNOHASHT AKaneMHu MeauuuHcKkux Hayk Pecnybnuku Kazaxcrau, sapeny-
oMt kadenpoit npodMNakTHYECKON MEAHUUHL! U MUTaHUsA AO «MeauuMHCKHI
yHUBEpCHUTET AcTaHa», nupekTop MHuctutyra npobnem nuranus Kasaxckoii akane-
MUS [TATAHUA.

Abnynanaesa Aiiryns AGayinaesHa — KaHIWaaT MEAHLUMHCKHUX HAaYK, IOLIEHT Kade-
IOpBl TPOOMIAKTUYECKONH MEOUMUMHDBI U nuTaHust AO «MeJHMUMHCKHIA YHHBCPCUTET
AcTtaHa», CTaplivii HayuHbI coTpynHuK MHctutyra npobnem nuranus Kasaxckoii
aKaleMMH MUTaHKS.

Koman HMrope DayapaoBuu — JOKTOP MEAMUMHCKHUX HayK, BEAYULMH HayuHblii
cotpynHuk Possenn IMapk Muctutyra Badpano, CLUA (Roswell Park Institute,
Buffalo, NY, USA).



CMUCOK COKPALLEHUA

AT® — apeHosuHTpHdOChHaT

BAB — Guonornuecku akTHBHOE BELLIECTBO

BAIl — Guonoruuecku akTHBHAA n0DaBKa

BUII — BazoakTMBHBIH HHTECTUHAILHbIM NMENTUL

BO3 — BcemupHasi opraHu3alius 31paBooXpaHeHHA

BOO — penuuuHa 0CHOBHOTO 06MeHa

[UIT — ractpoMHrHOMpYyOLIKMiA nenTu

JABOO — nonxHas BenuuMHa OCHOBHOTO obMeHa

I K — neixarensHbiil KoadduumeHT

OO — nonxHbIi OCHOBHOMH 0OMEH

KK — XupHas Kucinora

AKKT — )eqyaouHo-KuleyHblil TpakT

MMT — vHaekc Maccel Tena

JITNBI1 — nunonpotenH BbICOKOI IUVIOTHOCTH

JIITHIT — annonpoTeMH HU3KOI MJIOTHOCTH

JITTOHTT — aunonpoTenH o4eHb HU3KOH MAOTHOCTH

MHAK — MOHOHEHACHILLEHHAs! XXUPHAsi KMC/IoTa

M3B — menneHHas 3TeKTPHUECKas BOHa

[THAXK — noanHeHachlllEHHAs XUPHasA KUCIIOTA

CJIC — crapueckas aerpanauiisi CeTHaTKH

CCC — cepaeuHO-cOCYANCTAast CHCTEMA

MAO — nponoBoILCTBEHHASA H CEILCKOXO3AICTBEHHAA OpraHu3aLus
(Food Agriculture Organization)

XLK — xoneuucToKtiny

LLHC — uenrpaibHas HepBHas CHCTEMA



BBELIEHUE

[TpoGnemMbl COXPAaHCHUA M YKPEIUICHHS 310POBELS, YBEJIMYEHNS MPOAOJIKUTENb-
HOCTH XH3HH Ye/IOBEKa BCerna 6bUTH U POAOIXKAIOT OCTaBaThes B uucie Hanbolee
BaXXHBIX M aKTYaANbHLIX BOMPOCOB B MEAVLIMHE U OUonoruu. 1o MHEHHIO aKaleMuKa
T.11. IITapmanoBa, OHO 13 HaUBOJEE BAXHBIX CPEJICTB, HEOBXONUMBIX [UIsl COXpa-
HEHMSA U YKPEIUICHUA 300POBbLA, — 3T0 310poBoe nutanue (2010).

B Hacrosuiee BpeMs (DaKTOp 30OPOBOr0 MUTAHMS NMPH3HAH ONHMM M3 KIIOYe-
BBIX KOMITOHEHTOB reHepansHoi ctpatern BO3, no gaHHbIM KoTopoit 60% npu-
YHH CMEPTHOCTH JIIOACH HANpPAMYIO CBS3aHbI ¢ npobneMamMu nutanus. Kpome toro,
TOKa3aHo, 4To 80% HeGnaronpusaTHLIX (PAKTOPOB OKPYXalolliei Cpe/lbl OKa3biBaloOT
B/IHSAHHE HA OPTaHM3M YE¢JIOBEKA YePE3 MULLEBbLIC TPOMAYKTH U BOMLY.

MMeHHO nuILeBbie BeliecTsa, npeodpasysich B XOAe Mpouecca NnulieBapeHmst
B CTPYKTYPHBIC M 3HEpreTHYecKue cyoeTpathl, obecneynBaloT (PM3HUCCKYIO U YM-
CTBEHHYI0 paboTocnocoGHOCTh, ONpEAefloT MPOACIIAKUTEIBHOCTL M KauecTBO
XKU3HM.

B TO Xe BpeMs 3HaUUTE/AbHbIC MepeMeHbl B 00pase XKU3HM J1104eil B nocieaH e
JIeCATHNETHS BLI3BATH U3MeHeHus crieungukm 3abojieBaHuii, npeobiananue pocra
ATMMEHTAapHO-3aBMCHMBIX, T.C. CBSI3AHHBIX C MMULLCH, 3ab0NneBaHUNA.

KoHuenuusi rocynapcTBeHHON IMOJIMTHKH 3I0POBOTro MUTaHUs Haceiaenus Ka-
3aXCTaHa OMpeaeauia CTPAaTeruio AOCTHXEHWS NMPUOPUTETOB, MpPeAnoaaraioulyio
paboTy B CAENYIOLUIMX HAMpaBieHHAX:

s (hOpMHPOBaHWE 3aKOHOJATENBLHOM U NMpaBonoii 6a3nl;

* [IOCTOSHHOE HﬂﬁﬂlﬁﬂﬁHHﬂ 3a COCTOSAHHCM NMUTAHMUSH W 310POBLA HACCIICHMS,
KayecTBOM M 6e30MacHOCTLIO MPOAOBOJALCTBEHHOIO CLIPhSl U MUIIEBLIX NPO-
LYKTOB;

® JIUKBHAAUMIO AeDULIMTA MOTHOLCHHBIX OCIKOB;

* VIyJLIEHWE MUTAHUSA ACTCH U MOAPOCTKOB, GEPEMCHHDBIX H KOPMSIILIMX MaTe-
peit; obecrnieyeHue KayecTpa, 6e30MacHOCTH OTCHCCTBCHHBIX, MMITOPTHLIX 111~
LEBLIX TPOAYKTOB;

* [OBbILIEHHE YPOBHA 3HAHWH HACEJIEHUSI B BOMPOCAX O 30POBOM ITHTAN L.

Mcxonst U3 M3NIOXKCHHOrO BbilLe Ui GopMupoBaHmst KOMIUIEKCHOIT CHCTCMDbI
310pPOBOr0 NUTAHMUs HEOOXOAUM:

* yry6ieHHoe n3yueHue (paKTHYECKOro NMUTAHHS W 3110POBLSI HACCICHI;

s pa3paboTKa U YTBEPKICHUE EAMHLIX CTAHAAPTHIUPOBAHHLIX MCTOMHMUCCKIX

peKoMeHIalHii HYTPUTHBHO-METa00IHYECKOIT KOPPEKIIMH COCTOSIHMSI 3/10P0-
BbSl PA3NIMYHbIX PYII HACECNCHUSA,

* CO3MaHHUE EAUHONU CUCTEMBI MOHUTOPHHTA 000POTA M ITPOH3BOACTBA MHIIEBLIX
TIPOAYKTOB, B TOM YUCAC GHOJIOrHYCCKH AKTHBHBLIX I0GABOK K IMHILLE, W CIICLN-
AJIM3UPOBAHHBIX MPOAYKTOB MUTAHUS;

* obecrnieyeHue 6e30nNacHOCTH U KAYECTBA MULLEBOMH NMPOAYKLIMM, & TAKXKE JIOCTO-
BEpHOE MHPOPMUPOBAHUE MOTPEOHTENCH;

* pa3paboTKa M peaiusauus eAWHLIX 00pa3oBaTebLHLIX CTAHAAPTOB B 0GiacTi
0310POBUTEJBHOIO NMHUTAHMUS.




Beesienue 9

Benyiuas opranusaiiusi, oTBETCTBEHHAs 3a (JOpMUpOBaHUe U BHeApEHHE B 06-
JIACTH O3/IOPOBUTENLHOTO MUTAHMS B Haulel cTpaHe, — Kasaxckasl akafeMust nuTa-
HHS, IIC OCYLUECTBAsIETCSA pa3paboTKa EAMHBIX METOIOB OLICHKH MULIEBOIo CTaTyca,
M3y4aloTCsl CAHMTAPHO-9MHAEMHUOIOTMYECKUE XapAKTCPUCTUKM NMUTAHMA, MPOBO-
IATCS (DyHOAAMEHTANbHbIC U NMPUKIANHBIE HCCIENOBAHMS B 001aCTH ATMMEHTAPHO-
3aBUCHMMBIX NATOJIOTH.

Heornemiiemoit uactbio paboTsl AKaieMH U NMUTaHKS SIBISETCS CO3IaHKe 06pa3o-
BATC/IbHBIX MPpOrpamMM o onTUMH3aLNHK NMWTAHKA 3I0POBOT0 HaceIeHUA W O0JIBHBIX
¢ Haubolee pacnpocTpaHeHHBIMH HeMH(EKUHOHHBIMH 3a60/IeBaHUAMM, 2 TaKKe
pa3paboTKa CTaHAApTHBIX 00pa30oBaTEe/IbHBIX NPOrpamMM MOArOTOBKH CMEUUATUCTOB
B 00IACTH NMUTAHUS B MEAULIMHCKMUX BY3aX CTPaHHI.

B uensx ¢opMupoBaHHs HaBLIKOB 3/10POBOr0 NMUTAHUWSI CPE/IM HACEIEHHSI BO BCEX
MEOMUMHCKMX By3ax KazaxcraHa co3naHbl KadeApbl M KYPCHI MO HYTPHULIMOJIOTHH,
IUTSE NpoBeAeHHs 00yUYeHUsI HA KOTOpBIX TpeOyeTcs COBpeMEHHBII, KauyeCTBEHHbIH
METOMHMYECKUIT MaTepHa,

Hacrositmii yueOHHK CO31aH Ha OCHOBE M3yueHHs GONbLIOTo YHCa pasiuyHbIX
MCTOMHMKOB, @ TAKXKE ONPOMHOIO KJIMHHYECKOIO M HAayYHOro OrbiTa aBTOPCKOIo
KOJUJIEKTHBA.

B cviiecTsyrommx y4eOHbIX NMOCODHMAX YASNAETCA HEOAWHAKOBOS BHUMAaHHUE
pasnnuHBIM acnekrtaM nutanus. B onnnx Gonbiue obpalaercsi BHUMaHWE Ha (hu-
FHONAOTHUCCKNES H DHOXHMHYECKHE, B APYTHX — HA MTHEHUYECKHE U COUMATBHBIE,
a B TPETHHX — HA KAHHHYECKHe Bonpockl, HenocTaTok Takux MaTepualioB — OTCYT-
CTBHE MPHHLINA KOMIUIEKCHOCTH B H3/10XKeHHU npobnembl nuTaHus. B yactHOCTH,
B HHX HE CHCTEMATH3HPOBaHbI (hH3HONOrHYECKHE, NATOMH3IHOIOTHYECKHE, OHOXH-
MITYCCKHE, THTHEHHYECKNE, KAHHHYECKHE, COLHANIbHbIE BONPOCHI HYTPHLIHOJIOTHH,
JACKAUNC B OCHOBE HICOJOTHH 310pOBOro NuUTaHusa. MMeHHO 3TH npobenbl ObUTH
YUTEHBI NPH HAMTHCAHNN JAHHOTO YUeOHHKA.

ABTOpbE yieOHITKA HE NPETEHAYIOT Ha MOJHOE PACKPBITHE BCEX BOMPOCOB HYTPH-
LHOJIOTH I M OVIVT NPH3HATENLHBI T1I060MY COBETY HJIH 3aMEUaHHI0, YToOBI B Oyay-
LIEM IMOBBLICHTL KAQUCCTBO KHMHL,

Haw adpec: 010000, Kazaxcman, e. Acmana, AO «Meduyunckui ynueepcuniem
Acmanas, kaghedpa npouAaK mMuHeckolt MeouyuHs! t NUMaHUs, ya. beiGumuuauk, 49,
2-1t amaxc, Kao, 2035.
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O611en3BECTHO, YTO CPEAH MHOrOYMCIEHHLIX (PAKTOPOB BHEWIHENH cpeabl Mu-
TaHUE ABNACTCH OMHHM M3 BAXXHEHIUMX, MOCTOAHHO, LIEIEHANPABIEHHO U Pa3HOO-
Opa3HO BAMAIOLIMX Ha OpraHu3M yenoseka. [Tutanue obecrneynBaet HernpepbiBHbIH
OOMEH BELIECTB XMBOIr0 OpraHMaMa ¢ OKpyKalolleH ero Cpenom, noiiacpxusas TeM
CaMBbIM XH3HEHHBIH npouecc.

I1pu TaKoM B3MIsAAE HA MUTAHME HEODXOAMMO YUUTLIBATE €0 COLIMAJIbHBINI, ME-
NMKO-0MONOrHYecknit U pu3noNoruuecKmii acnexThl.

K couManbHBIM M MEAMKO-OMONOTMYECKMM acreKTaM MUTaHUs OTHOCSITCS BO-
IIpOCHI NPOM3BOLCTBA, 0OpPabOTKM, XpAHEHMS, TPAHCITOPTHPOBKH, pacTipeacicHm s,
LIeHOo00Opa30oBaHHtsl, pa3yMHOI0 NMoTpeOACHMS CENLCKOXO3SINCTBEHHOW M MPOMBbILI-
JIEHHOH MUILUEBOH MPOAYKLIMHK, CrIocoBCTBYIOLLCH obecneueHmnio 310poBoro obpasa
XHW3HHM, Onarononyyusi M GnarococTOosiHWsl HaceleHusi. HapyleHue TexHonoru-
YECKHMX M TMTHEHUYECKHX MpaBui MpH obECreueHMUM TepeHCNCHHBIX MPOLIECCOR
CHIYKUT CYLLECTBEHHbIM (DAKTOPOM PUCKA Pa3BUTHS AIMMEHTAPHO-3aBUCHMBIX 3a-
60JIeBaHUI PasIMuHON TSKECTH.

B dusmnonoruueckoM acnekTe NUTAHUE — CIOXHBLIM Mpolece, BKIIOUAIONUIHIT
MOCTYTUIEHHE, NepeBapuBaHie, YCBOCHHUE MHULLIEBLIX MPOAYKTOB U OIPEACsIOLLIN I
XKHU3HEAEATEJIbHOCTb M 00pas XXHU3HH YeJIoBeKa.

KOMIUIEKCHBIM M3YUeHMEM MUTaHMUs 3aHMMACTCSl HayKa HYTPUILMOJIOTHsL.

Hympuuuonozus (OT nat. nulritio — «nuTaHue» W rped. logos — «yucHHue, Ha-
YKa») — Hayka O MUTAHHH, W3ydaiolas QyHKUHOHAILHBIC, MeTaboanYeCKHe, -
TMEHUYECKHUE, KNTMHUYCCKUE ACNEKTh B3aUMOACHCTBHS NMUTATCABLIBIX BEUIECTD H HX
BIIMsIHKE Ha opraHuaM. [loHsATHE «HYTPHUUMONOTHA» HE CTOMT MyTaTh ¢ JHCTOJO-
rMeM, XOTs 3TH HAyKU W rnepecekaiorcst Mexay coboii. Jduerosnorns, siBisisach nou-
pasfesioM HYTPHLIMOJIOTHH, 3aHUMACTCSl U3YUEHHUEM, Noa0opoM U ODOCHOBAHHEM
NMUTAHUA U151 COXPAaHEHMS 3M0POBLSI U MPH PasIMUHBIX NMaTONOTHSIX.

CoBpeMeHHas HYyTPUMLIMOJIOrusI CTABUT nepes coGoit ciienyiolue saiaun:

* U3YYUTh KOMIUIEKC (DaKTOPOB, OTIPEACIISIOIMX CUCTEMbI TUTAHUS;

* W3YYUTH MOTHBBI BbIGOpa MUK YENIOBEKOM W MEXaHH3MbI BAWSHUS 5TOIO Bbl-

Gopa Ha OpraHuaM;
® U3Y4UTh MEXaHM3MBI BIIMAHMS MMLLEBBIX BELCCTB HA OPTAHN3M UeJIoBeKa;

® OMpefeNUTh IYTH YCBOCHHSI MUILU, C¢ nepepaboTKM, YTHAM3ALMM W BbiBEAC-
HWs U3 OpraHu3ma;
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* H3YUHUTb MEXaHU3MBI 30POBOTO MUTAHWSA;

* 000CHOBATD CTPATErHIO PALIMOHANLHOTO MMUTAHMUS YEIOBEKA:

® M3YYUTb MEXaHU3MbI NPOQIIAKTUKY ATHMEHTAPHO-3aBUCUMBIX 3a60/1eBaHMil

W MPUHLIMITBI MX JICYEHMSI.

B HYTpHLIHONOrUH BLIIENSIOT ABA pa3nena: o6t U YacTHBIIA.

B o6iuem pa3snene M3y4aloTCst KOJIMUECTBEHHDIC M KAYECTBEHHBIC CBOMCTBA Be-
WECTB U KOMITOHECHTOB, COACPXALUMXCS B MPOAYKTAX [MUTAHHUA; MpaBUiIa rpuema
MULLK; B3aHMONEHCTBUE MUTATEJILHLIX BELLECTB M MX BIMSHHE HA OPraHU3M.

YacTtHasi HYTPULIMOJIOTHS N3y4aeT BOMPOCHI TMTHEHBI MUTAHHUS B 3aBUCUMOCTH
OT BO3pacTa, rnojsa u npodeccun; npopHIaKTHKH LUIMMEHTAPHO-3aBUCUMBbIX 3a60-
NeBaHWi ¥ Ne4edHOro MUTaHMA.

B npouecce pa3sBuTHUsi HYTPHLUMOJOTHH CHOPMHPOBANOCH TPH OCHOBHBIX Ha-
MpaBneHus Hay4YHOro MOUCKa:

* NMia Kak Gakrop nNpodHIaKTHYECKOro U LieeOHOro neicTBUS Ha OpraHH3M

yesloBeKa;

* [IPOLIECCHl META0OIN3MA, YCBOCHUS U Niepepacnpeie/IeHHUs MULLEBBIX BELLECTB,

A TAKKe UX NIEHCTBUE Ha OPraHu3M;
® POCT M CO3AHME MHLLH B NPUPOAE, T.€. NPOU3BOACTBO MWLM M OpraHH3aLUs

norpedaeHus.
st M3yueHnst npeaMeTa HYTPHUHONOTHH HEOOX0AMMO HMEThL 3HAHMS O aHa-
TOMHI, THCTOAOTHH, (PH3HONOTMH, BANCOAOTHH, NMATOPUIHOIOTHH CHCTEMBI TMH-

tesapeHusi. ¢so00AHO OPHEHTHPOBATLCA B 00NACTH 3TUOJMOTMM, NATOreHe3a M
KAHMHITYCCKHX NPOSIBACHHI YaCTO BCTPEHAIOLUXCS HEMH(EKUNOHHBIX 3a00/1€BaHHH.

OCHOBHBIE MOHATUA HYTPULIMONOIAK

B pamtnuHbIX HCTOMHHKAX U 0003HAYEHUS 310POBOTO MUTAHMUS CYLIECTBYIOT
TAKHC [TOHATHS, KAK «PAUHOHUIBHOE TNMHTAHHER, &CﬁMﬂHCHp(}HaHHOB [MHTAHHE®
<QUICKBATHOC NMUTAHHE», «ONTHMAILHOS NUTAHUE», «PYHKUMOHATLHOE MUTAHUEH,
«1eveOHOC nuTanies, YacTo OAHN 1 TE XK TEPMIMHBI MOTYT HECTH Pa3HbIH CMBICI, B TO
KC BPEMSL OJIITHAKOBBIC MTOHATIS HA3LIBAIOT No-pasHoMy. Hanpumep, cocTosiHHE MU~
HIEBOIT OOCCICUSCHHOCTH ONPEACIISIOT KAK «UTMMEHTAPHBINA CTATYC», «HYTPUTHBHBIH
CTaTyC», «TPOQOIOTHUCCKHIT CTATYC», «CTATYC MUTAHUS», «(HLUEBOM cratyc». Heo-
NPCACACHHOCTD M 3AMYTAHHOCTL MHOTHX OCHOBONOJAraloNX TEPMHHOB H MOHATHI
B OOJACTH [IHTAHMS 3ATPYAHAIOT BOCPUATHE HX CMbIcaa. Mexay TeM TOYHOCTb (hop-
MVAHPOBOK, OHO3HAMHOCTb M [PABILUIBHOCTDL MX INTOHHMaHHS ABIAIOTCSA 3A70I0M pas-
BUTHS HE TOALKO HAYKIL O THTaHHH, HO H NPOHAAKTHYECKON MEIMLIMHBI B LEIOM.

[lumanue — KOMNACKCHBIIT NPOLIECC MOCTYIUIEHHS, MEepeBapuBaHus, BCachiBa-
s, MCTAGOIH3MA NMUTATE/IBHBIX BELICCTB M BbIBEACHHS! [POLYKTOB MX MeTabo/n3ma,

Hympuenmst — OCHOBHBIE MHLICBLIE BEUIECTBA:

* MAKPOHYTPUCHTBLI — GEJIKH, XKUPbI, YTJIEBO/bI;

* MHKPOHYTPHCHTbI — BUTAaMIUHBI H MUHEPAJIbHBIE BELLECTBA.

HMuweesoit payuon (Mepa, KOTHYECTBO MULIW) — OMPEAE/ICHHBLH 110 COCTaBY 1 KO-
AuyecTBy HaGop NMPOAYKTOB MHUTAHMA, KOTOPHI NpeaHasHauyeH (MM paccuuraH)
JUISL MUTAHMS YEJOBEKA B OrPAHHYMEHHDIH NEpHOI, BpeMEHHU (HanpHUMep, B CYTKH).
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[IpnyeM yenoBeK MOXET CLECTh €0 MOJHOCTHIO WIH HE MOJIHOCTBIO, B MPOH3BOJIb-
HOM PEXHME H NMOCAEAOBATENLHOCTH.
CocTtas NMHIIEBOTO PallHOHA MOXET ObITH pacCUMTaH MO CONEPKAHMIO B HEM Ma-
KpO-, MUKPOHYTPHEHTOB, APYIHX KHU3HEHHO BAXHBIX KOMIOHEHTOB, OAHAKO 3TO
HE rapaHTHs NOCTYIUIEHHA JAHHOIO KOJIMYECTBA HYTPHEHTOB B OpraHH3M YeOBEKa,
MOCKOJIBKY MHUILEBONH PALIMOH 10 OMNPEeAeJeHUIO ABJISICTCS NpeanoiaracMelM n1Ta-
HHEM M MOXET OBbITh MOJIHOCTLIO HE ChelleH U (M) He yeBoeH oprauusMom. [uuie-
BOMH PalVOH JOMXEH COOTBETCTBOBATD CAEAYIOINM TPEOOBAHUSIM:
® SHEpreTHYeckasi HEHHOCTb MUTAHUS, BXOASLLEro B pallMOH, JI0/KHA COOTBET-
CTBOBAaTh SHEpro3arpaTtaM OpraHu3Ma 3a COOTBETCTBYIOLUHMIA MEPHOL, MOSTHO~
CThIO HACBILLATh MAlUEHTa;

* MIUTAHME, BXOOALIEE B PALMOH, JOJDKHO OLITH MOJTHOCTBIO COAaHCHPOBAHO
110 COCTaBY MUTATENBHbBIX BELICCTB C YYCTOM HHANMBUAYAIbHBIX OCODCHHOCTEH
nauueHTa (nona, Bo3pacra, YCIOBHiA Tpyaa M ap.);
* [IUTaHHE, BXOAsLIEE B PALlMOH, IO/KHO UMETh XOPOLIHE OPraHOJICNTHYECKHE
CBOMCTBA (BHEWIHWH BUA, 3a1ax, KOHCUCTEHUMIO U 1p.), ObITE pasHooDpa3HbIM
W JIETKOYCBOSIEMbIM

® [TMTAHME, BXOASLIEE B PALIMOH, JIOJDKHO COOTBETCTBOBATL CAHUTAPHO-2MHAC-
MUOJIOrMYECKHM CTaHAAPTAM KauecTBa ¥ 6e30MnacHOCTH NULLH.

Juema (0Opa3 XM3HM) — ONpeAesieHHbIM M0 COCTaBy M KOJMuecTBy Habop
NMPOAYKTOB IMUTAHMS, NPUHUMACMBII B OMNpCACJIEHHOE BPEMsI M B OIPEICJCHHOM
NOCNENOBaTENIBHOCTH JUISI COXPAHEHUST M YKperuieHusl 310poBbs. Jduera Moxer xa-
PaKTEpHU30BaThCs TaKUMM (pakTOpamu, Kak Habop NPOAYKTOB U HMX KyAuMHapHas
obpaboTka, XMMHMYECKHI COCTaB, (PU3UYECKUE CBOHCTBA OJIOA, a TAKKC BpPEMs
W MHTEPBAJIBI MEXIY MTPHEMaMM TTHILLH.

[lo cpaBHEHMIO C MULLEBBIM PALIMOHOM, MOHSITHE «IMCTA» BKIIOYACT HE TOJLKO
KOJMYECTBO M COCTAB NMUILUEBLIX MPOAYKTOB, HO U crocob ux npuema. [MocKonbKy
IIUETa — 3TO PEXUM MUTAHUS HE TOJNILKO B0JILHOTO, HO M 3/I0POBOTO UCJAOBEKA, OHO
lKpe, YeM noHsATHe wieyebHoe nuTaHue»., ONHAKO HEOOXOAMMO YUMTLIBATL, HTO
OWeTa, KaK U MHULLIEBOH palMOH, ABISIETCS XOTS U Bonee onpeaenecHHbIM, HO 1pe/i-
rnojaraéMblM NMUTaHHUEM.

Jns onvcaHMs KoauuecTsa (oObema) MUK, peanbHO ynorpebasemoil ueno-
BEKOM, NMPUHATO MUCIOAb30BaTh TCPMUH «hakTHUECKOe nuTaHne», OUeBnano, uro
M3 0DIIero KoJIMYMeCcTBa HYTPMGHTOB, MOCTYMAIOUIMX C IMHLLCH, IHLIL ONPeACAeHHAas
YacThb MOXET YCBAWBATBLCH OPraHM3MOM B Mpouecce nuuenapeHus. B atoit csian
TEPMUH «(DaKTUMEeCKOe NMUTaHWe» MPEACTABISICTCSI HC COBCCM YJIAUHLIM € TOMKH
3PEHUS] OLCHKM TMOJNYHCHMSI OpraHM3MOM HEoOXoAHMOro Habopa IHTATCABLHBIX
BELLECTB, NMOCKONBKY M 3TO JIMLUL MpeAnosaracMoe Wil pacuetrHoe nuranue. [o-
Ka3aHo, YTO W1l MHOIMX HYTPHCHTOB pa3HHLA MCXAY MOCTYIUVICHHEM H YCBOCHH-
€M B XEeNyNOYHO-KHMIICYHOM TPAKTE MOXET BAPLUPOBATL OT HECKOMLKHX CAMHIILL
110 [eCSATKOB MPOLEHTOB. DTa pasHMLIA YBEIUUMBACTCS Y oiei ¢ 3ab0aeBatusaMi
OPraHOB NUILEBAapeHMsi. s MHOTMX TAKMX NALMEHTOB XAPAKTCPHO COCTOSHUEC
YMEHBLUIEHHOr0 BCACLIBAHUS OTACIBLHBIX FPYIIT HYTPHEHTOB.

Cmamyc numanus — KOJNMYECTBO THIUH, KOTOpoe (hakTHuecku norpediuser
(chenaer) uYenoBeK B TEUEHHE OnpeAeieHHoro BpeMeHW. M3 onpeneneHust Bua-
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HO, YTO MOHSATHE «CTATYC NUTAHHUSA» BJIM3KO K MOHATHIO «(DaKTHYCCKOE MHTAHHE»,
HO siBsieTcst 60Jiee KOHKPETHBIM, MOCKOBKY MCITONb3YETCS! UISl ONMCAHMS KOJH-
vecTBa nuium, nocrynawouiei B KKT B TeueHue onpeaeneHHOro BpeMEHHOro npo-
MEXYTKA.

Crartyc nutanus onpeaensieTcsi Ha OCHOBAHMM pacyeTa KoJM4ecTsa norpebisie-
MbIX OCHOBHBIX KOMIMOHEHTOB IMHILI: O€/IKOB, YIJICBO/IOB, JIMITHUIOB, MUHEPAILHbIX
KOMIIOHCHTOB, MHUKPO3JICMEHTOB, BHUTAMMHOB, BOJbI, 2JIEKTPOJMTOB, MUILEBLIX
BOJIOKOH, @ TAKXK€ OMNPEACJCHHOr0 NMepeuHss MHHOPHBIX OHONOrMYECKH aKTUBHBIX
KOMMOHCHTOB, NPUCYTCTBYIOLIMUX B MULLEBOM paUMOHE, KOTOPbIE MOIYT MOCTYIaTh
B OPraHH3M B HepacuieruieHHOH popMe U MMEIOT HYTPHUTHBHOE Wik (pU3HOoNornye-
CKoe 3HaueHmne. CtaTyCc NUTaHHWs PACCUMTBLIBACTCS MCXOIs U3 XMMHUYECKOro COCTaBa
MUAILUEBLIX MPOAYKTOB, MYTEM HENOCPEACTBEHHOTO KOHTPOJIA NUTAHUs JaHHOTO e~
JIOBEKa 3a onpe/lefieHH bl NepHoa BpeMeHu. Dra uH(opmauns cobupaercs ucciiefo-
BaTENEeM B xoA¢ HabMoAeHMIT K nytem onpoca obcneayemMoro. 3Has XUMHUYECKHH
COCTaB MHUULEBLIX MPOAYKTOB, CPABHUTEIBLHO JIETKO MOXHO pacCuMTaTh KOJIMYECTBO
TEX WIH MHBIX MHILUEBBIX BELIECTB, KOTOPLIC NOCTYNAIOT B opraHu3M. Cieayer or-
METHTh, UTO TAOMHYHBII pacueT XMMHYECKOro COCTaBa MULIEBBIX MPOAYKTOB MOXET
CVILECTBEHHO OT/IMMATLCS OT PEaibHOIO COACPXAHUSA 3TUX KOMIIOHEHTOB B I1pO-
JIYKTE. DTO KacaeTcsl NPakTHUCCKH BCCX MULLEBLIX IPOAYKTOB, HO OCOBEHHO pacTH-
TCABHOIO MPOUCXOKIACHHSA, MAKPO- H MUKPOJICMEHTHLIH COCTAB KOTOPBIX 3aBUCUT
OT rEOXHMHYCCKOI0 COCTaBa NoYUBbl, KJIHMAaTa, YPOBHS CONHEUHOW MHCOMSLHHM, YC-
JIOBHIT XpaHeHust 1 nepepaboTKu.

Yesoenue (BcacbiBaHHE, MOMIOIIEHHE) — CTEMEHbL HCMONB30BAHUA MUTATCABHBIX
BCLICCTB OPralisMoM OTHOCHTCILHO GGH.LL‘TO KOJNHMCECTBa TMHLUILH, IIGCTYI'[HBI.[IEﬁ
B AKKT. YcBocHHe HYTPHSHTOB, Kak NMpaBu/o, MPOHCXOAMT Ha NepBoM (Havalb-
HOM) aTane abcopOouny NUILEBLIX HHIPEAHEHTOB,

Hecmorps Ha KaXVIIVIOCS CXOXECTh, TEPMHHBI «YCBOEHHE» M «BCACHIBAHHE»
He ToxaecToeHunl, deao B tom, uto B KKT BcacsiBactes (T.€. M3BJICKAETCs U3 NMPO-
CBETA KHINKHI) Beeraa OobIUe NMHILEBLIX BELECTE, YeM MOCTYNAEeT B KPOBb U JIMM-
(. MpHunna 31010 ~— pCLpKYASLHA HYTPUECHTOB B KMLICUMHHKE, MPOHCXOoasast
B IIPOIECCE TIHIEBAPEHIS, B PE3YALTATE KOTOPOIl TOJIBKO MACTh M3 HUX BKIIIOYAET-
cst B MeTaGoansa. Jdpyras yacts notpedianercst KHIEHHBIMH MUKPOOPraHHu3MaMH,
NAPAINTAMM (POCTSHIIIMIL, FEABMHHTAMH) H, HE YCBAUBAACH, TEPSACTCA C KATOM.
DT noTepH HEOOXOAMMO YUHTLIBATL, HCTOAb3YS TAaK Ha3biBaCMblii KO3 dHUHEHT
vepoetiiist. CTeneHb YCBOSHIS MHLUEBLIX BEUIECTB 3aBUCHT OT MHOTHX (haKTOPOB!
COCTABA PALLIOHA (COOTHOWICHUS PAMIMYHBIX KOMIIOHEHTOB H UX KOJIMMECTBA), CO-
CTOSTHIS ITHIEBAPHTEABLHOI (DYHKLIH OpPraHn3Ma, MUKpPODHOLICHO3a KULIIEMHHKA,
CONCPRANNIS B OPrali3Me MIICBLIX cyOCTPaTOB M pAla NPYrUX MPHYHMH. 3aBHCH-
MOCTE OT TAKOIO KOJIHYECTBA NapaMeTpoB 0OBICHAET TOT (aKT, UTO KO3 DUUMEHT
VCBOCHISI HVTPHCHTOB SIBASICTCSI NEPEMCHHOMN BETHUHHOM.

TTOMIIMO BELICCTB, MOCTYNAIOIIMX € MHLUIEHT, CBOIO HOJTIO B OOLUMI MYJT MU IIEBbIX
BCILCCTE BHOCAT KHMIICUHBIC MUKPOOPIaHH3MbI-CANPOMUTLI: HEKOTOPLIE BUTAMM-~
HbI, ACTYUHC KUPHBIE KHCIOTDI, JIUITHALL, AMUHOKHCIIOTSEL, YIVIEBOAbI, HYKJIEOTHIIbL
W IPYIHE BEUECTBA, KOTopbie 00pasyloTesl B Pe3yibTaTe XHIHCACATEIbHOCTH U AC-
rpanawii Gakrepuii. CylecTseHHas YacTb NHLIEBBIX CYOGCTPaTOB, NpOAYUHpYeMast
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WIH TpaHcOpMHpYEMasi KHLIEYHBIMH MMKPOOPraHUu3MaMH, BcaceipacTes B KKT
1 YCBaHBAETCA OPraHU3MOM. YacTb HYTPHEHTOB YCBaMBAETCs NP nepeBapUBaHuu
MHKPOOPraHH3MaMH TTHILEBbIX BOJIOKOH. Beck aToT nyn obpasyioiunxcst B KKT ny-
TPHEHTOB HA3BIBACTCH SHAOTEHHBIM M]-".K[)OEHBIM NMATAHUEM.

Pazuuy Mexny nocrynusiiimMiy B KKT nuiiessiMy BELIECTBAMM W YCBOMBILIK-
MMCH B NpOLECCe MHLIEBAPEHUA COCTABNAIOT NOMeEPU HYMPUCHMOE.

Ymunuzayus (ynorpedneHHe C Monb3oit) — NONS HYTPUEHTOB, BKJIIOUEHHBIX
B MeTa0O/IN3M WM NIETTIOHUPOBAHHEIX B OPraHW3Me OTHOCUTENLHO 06LIero Koiauye-
CTBA NMUTATEJIBLHBIX BELLECTB, BCOCABILMXCS BO BHYTPEHHIOIO Cpeny (MM MOCTYIMHUB-
wero B XKKT npu pacuere nuraHus).

Y‘rn.nuaauuﬁ HYTPHEHTOB IPOMCXOAKWT Ha BTOPOM 39T4lle ﬂﬁCDpﬁUlfM NMULLEBLIX
BELLUECTB, MOCAE HX BCacbiBaHHS BO BHYTPEHHIOIO cpeay opraHusma. [Ipu atom
YacTb HYTPMEHTOB TEPAETCH, IKCKPETUPYACH M3 OpraHM3Ma C KaJIoM, MOYOid, [TOTOM
W BbUIBIXaeMbIM BO3/lyXOM B HepaclleruieHHO# hopMe, a Takxe B BUIIE MPOMEXY-
TOYHBIX WM KOHEYHBIX MPOAYKTOB MeTabonuama. B pesynbrate B npouecce nura-
HHS, MULIEBAPEHUS, BCAaChIBAHHWA W YTHIM3AUMH NMUILEBLIX BEIUECTB TOJNBKO YacTh
MUILIEBBIX BELIECTB NOCTHIACT KOHEYHOH UENH MUTAHUS M OKa3blBACTCSH ACHCTBU-
TENBHO LUeHHOW Wis opraHu3ma. Jdpyrasi yacTh TEPSICTCS MIIM AKTMBHO BbIBOAWTCS
U3 OpraHuama.

bananc nympuernmos (paBHOBECHE) — COCTOSIHUE PABHOBECHST MEKILY MOCTYTIIC-
HUEM B OPraHM3M, YTHJIM3alMeH M BbIBEJIEHHEM M3 OpraHu3ma, T.e. 3KCKpeuueil
PA3TUYHBIX MHILEBLIX CYOCTPATOB.

BanaHc NUIUeBbIX BELIECTB SABSIETCSH M3MEHSIONIECHCS BEJIMYMHOM, XOTS opra-
HH3M CTPEMMTCS PEryJIMpoBaTh U MOAJIEPXKHUBATDL €0 HA NOCTOSIHHOM ypoBshe. [Tpu
U30bITKE MOCTYNNEHHA TEX HITH MHBIX MHLLUCBLIX BEWECTB C MUTAHHUEM CHMIKAIOTCH
}'CBOBHHC H }'THJ'IHBEU.HH ATUX BELICCTR, YCHIIMBACTCH WX DKCKPCLIMSL. HHII[‘I(]'I'HH,
MpH HENOCTATOYHOM COMEPXKAHWMM ITUX MUILEBLIX BEILECTB B pallMOHC MHTAH NS
nipoMcxonut obpatHoe. [Tpu 3HAYMTENBHOM H36BITKE MUIEBLIX CyOCTPATOB B pa-
LIAOHE PaBHOBECHE MOXET HApYLIAThCSl MU BO3HUKAIOT TAK HasbiBacMbic Gose3Hi
HaKOIUIEHHs, olHa U3 Haubousiee pacnpocTpaHEeHHBIX — oXupenue. B cayyae 3ua-
YATENABHOIO CHHXEHUS COACPXKaAHHWA NMUUICBLIX C}'ﬁC'i’pﬂTﬂ]l B PAULHOHC TTHTAHI
BanaHc HYTPHEHTOB TAKXKC MOXCET YMCHBIIHUTLCH H YCTAHOBHTLCH HAa fonee HH3-
KOM YPOBHE, YMTO IIPUBOAWUT K ﬂBCbHLlHT}' NMUTAHMI H CBA3AHHBIM C 2THUM 1TATONO-
I'USIM.

Payuonanvnoe numarnue — (PU3NONOTHUCCKH TOJHOLECHHOC IHTAHHE, CrO-
coDCTBYIONIEE COXPaHEHHIO 3[0POBbsI YCJNOBCKA W [MOUICPXAHMIO HOPMUILHOI
M YCTOMYMBOU pabOThl OPraHOB M CUCTEM OPraHM3Ma B PAMIMUHBIX YCAOBHAX 11PO-
XHUBaHMS M TPYAOBOM HesATeibHOCTH. [IpUMEHHUTENBHO K 3A0POBLIM JIOMSIM HACTO
MUCIOJIL3YETCA TEPMUH «340pP0OBOE MUTAHHEe» — MuTaHue, obecreunBaiolee yion-
JIETBOpPEHHE HAYYHO 0GOCHOBaHHbLIX MOTPEOHOCTEH PAANIMUHBIX PPYNIT HACCACH NS
B PaUMOHANIBHOM MUTAHUH C YHYCTOM TPalHUUWN H MPHBLIYEK, @ TAKXKE OCHOBAHHOC
Ha noTpe6/IeHUH pa3HooOpa3HbIX MULUECBEIX NPOAYKTOB, CIOCOGCTBYIOIHX YKpEIl-
JIEHHIO 310pOoBbs M npoduiakTUKe 3abonesanuii (onpenenenue KoopauHauHoH-

HOro LEHTPa Npo@uIakTHKK HenHpeKHOHHbIX 3a6oneBanmit u (hakTopoB pHCKa
M3 PD).
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B ocHoBe opraHu3alMM paLlMOHANILHOTO MUTAHUS JICKAT cleayiouie tpebopa-
HHUA K CACAYIOUIMM NapaMeTpamM.

* [1niuenoit paunoH:

— 3HEpreTHycckasl LEHHOCTL NMHUTAHUS;

— 00BeM nuTaHus;

— chanaHcupoBaHHOCTbL MUTATE/ILHBIX BELLECTB;
—  YCBOSIEMOCTb;

— OpraHoNenTUYecKue CBOUCTBA;

— COUETAHME NMUILECBLIX POAYKTOB.

* Pexum nuTaHus:

— BpeMsl U NPOAOJIKUTENLHOCTL NPUEMa UK,
—  WHTEPBAJIbI MCKILY NpUEMaMM1 MUK,
— pacnpeneneHHoOCTb SHEPrOUEHHOCTH AHEBHOTO MUTAHMS MO KOJIUYECTBY
[MPUCMOB TMHILH.
¢ YCAOBUSA npHeMa MU LLIK;
— XapakTep MnoMmeleHus Uist NpueMa MUIm;
—  KJIMMAT.

Ba:xHo noOAYepKHYTL, YTO palHOHAILHOE MUTAHWE HE SBISIECTCS HEKOEH MOCTOo-
SAHHOI BeanunHoin. Hanpotus, paunoHaabHOS MHTAHHE — BEJMMMHA NEPEMEHHAs,
H IAKC Y OJIHOTO YeN0OBEKA OHA U3MEHACTCS C BO3PACTOM, 3aBHCHT OT [10Jia, 3THH-
YECKOI MPHHAUICKHOCTH Y€10BeKa, YPOBHS (PH3INYECKOI U MCHXO3IMOLIMOHANTBHOMN
AKTHBHOCTIL, COCTOSHIS 3710POBbLA, ACiiCTBHS BHELIHUX (pakTopoB. [Uia npeobnana-
I011eTO DOJILIIITHCTBA NMUILEBBLIX BEUISCTB HAINEHBI H 0DOCHOBaHBl ONTHMATbLHBIE
BEAMMHHLL HX COACPXKAHUS B NUTAHHUI. ITH NOKa3aTeJIn pacCHMTAHBI TSl JIOAcH
pPasHOro BO3PACTa, NMoaa, U pa3HbIX YpoBHEH Gu3nvecKoil akTuBHocTH. OnHako
BCC OTH HOPMATHEBBI PpACCUHUTAHLI YCPEOHCHHO W CHAYKAT NHILDL OPHEHTHPOM Ui
pacueTa NUTAHNS KaKIA0ro KOHKPETHOTO venoseka. [pi n3MEeHEHHH NMEpeYUC/ICH-
HBIX BBILIE VCAOBIIT Ol A0/KHBI HETIPEMEHHO KOPPEKTHPOBATLCA.

Coaarancuposannoe numanue — ONPENLIEHHOE KOJHYECTBO H COOTHOLLEHHE HY-
TPHEHTOB B COCTABE NUTAHMSA, HCOOXOANMbBIE U158 HOPMAILHOTO OBecneueHus MeTa-
0OAMMECKHX MPOIICCCOB B OPraHN3MeE,

Korzia ropopsit 0 pauoHAILHOM NMUTAHHH, A00aBASIOT, YTO OHO NOJXKHO ObITH
cute 1 COMAHCHPOBAHHBIM, DTO O3HAYACT, YTO JUISl MOCTHXEHUA MONE3IHOro -
(peKTa BCC OCHOBHBIC MUUICBLIC BEUIECTBA AOJDKHLI HAXOAUTLCS B ONMpPeae/IeHHOM
CcoOTHOLICHITH (ObITh cOaancHpoBanbiMu). He TONBKO HEAOCTATOK, HO H M30OBLITOK
OCHOBIBIX TPV NIIICBLIX BEIICCTB (GEKOB, XK1POB H YIJIEBOAOB) H AAXE OTAE/Nb-
HBIX HYTPHCHTOB (AMIHOKHCAOT, MHKPO2/IEMEHTOB, BATAMHHOB) MOTYT PHBOAUTE
K IC30pratisatnin MeTaGoauecKx NpoueccoB B opranname. Jlns MHOTHX nuie-
BLIX BCUICCTB PACCUMTAHBL M SKCIICPHUMEHTAIILHO MPOBEPEHbI PA3/IMYHLIC TIPOINOp-
LM MX COACPXAHHS B PAUHOHE MHTAHHSA H BLIOPAHB! ONTHMAIBHBIE COOTHOLIEHMS.
Kak rosopiiocs BbILUIC, 9TH COOTHOLUEHHS HOCAT 0DOOLIEHHBIH XapaKTep W siBJis-
10TCH He 6oee 1eM OpHEHTHPOM JUlsl pacieTa MHANBHAYANbHOrO MUMTaHUA KaXKIoro
UCJIOBCKA.

Pyccknii ¢manonor Anexcanap Muxaiiosuy Yrones Bseil B HayuHLIH 060poT
NOHSITHE «UICKBATHOE MUTAHHE», KOTOPOE NONOAHANO MOHATHE O PallMOHAIBHOM
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fnasa | . MoHATHE O NUTAHWUKA

1 cOanaHCHPOBAHHOM MUTAHUM, NOAUEPKHBAs BAXHYIO POJb HaNnacTHLIX KOMIIO-
HEHTOB MHLIA (MHIUEBBLIX BONOKOH) M MUKPOGIOPH! KHIIEYHUKA KaK JOMOJIHHU-
TENBHOr0 MCTOYHUKA MULUEBLIX CYOCTPATOB JUIA KAXIOro YeJoBeKa, ANeKBaTHOE
nuTaHue (no Yronesy A.M. ) — nutaHue, KOTOpPOE YUNUTHIBACT 3HAYEHME MUILEBDIX
BOJIOKOH U MUKpOGIOpbl KMILIEYHHKA B obecrieueHWH OpraHu3Ma NOMONHUTEb-
HbIM KOJIMMECTBOM TMHILUEBLIX CYOCTPaTOB (3a BLIYETOM TeX, KOTOpbIE YTHUIIM3HPY-
joTcA caMMMM OakTepusimMin). [loHsITHE «aneKBaTHOE MUTAHUE» [0 CBOEMY CMBbICIY
OnvXe K MHOIMBUAYAJIBHOMY MJIM ONTUMaNLHOMY NMUTAHUIO.

Onmumansnoe numanue (Hauny4iuee, Haubonee GraronpusiTHoOE) — IMUTaAHUE
HaWIyduM obpa3oM yuuThsiBaoulee noTpeOHOCTH KOHKPETHOIO YE0OBEKA B aH-
HLIN NMepuoa BpeMeHHU.

OnTHMHU3aUNS MTUTAHMS CAYXKWT KOHEYHOM LIEBIO TTPY pacyeTe IIo60To MUTaH Hsl.
OnHaKo y4eCTh WHAWBUAYAJIbHBIE TOTPEOHOCTH YEIOBEKA B MUTAHWK NOCTATOMHO
c/oXHO. I1pyn 3TOM HEOOXOIMMO NMOHUMATE, YTO, Yay4luas NMUTaHWe Mo OAHUM na-
paMeTrpaM, Hanpumep OenKy wiu sutaMuHy C, cnocodOCTBYIOT ONTUMHM3aLKK pado-
ThI OnpeaeieHHbIX MeTaboIMYeCKMX CUCTEM opranu3ma. B 10 XKe Bpemst st Apyrux
CHCTEM OpraHM3Ma TAKOH YPOBEHDb MULUEBLIX BELIECTB ONTUMANBHLIM HE SIBAACTCS.
HMBHHG MNO3TOMY MOHATHA «ONTUMANBHOCTL» MK «aICKBATHOCTL» B [MUTAHUM —
oTHocuTenbHEIe. [1paBuiibHee ObUIO Obl TOBOPUTL O LENECOOOPA3HOCTH MHUTAHUS,
KOTOPOE AOJIKHO CIOCOOCTBOBATL AOCTHXKECHHUIO ONPEACIEHHON LIeJH B perysilinm
obMeHa BEeLIECTB B OPraHMU3MeE M MOAACPXAHUIO 310POBbsl — YCTOHUMBOIT paboTLI
BCEX CHMCTEM.

[Tuwesoli cmamyc (anMMEHTApHbIA, HYTPHTHMBHBIN, Tpocoaoruyecknit cra-
TyC») — QYHKLUMOHAILHO-OPraHUUYECKOE COCTOSIHUE OpraHu3ma, chopMupoBaniie-
€CA B Pe3yJIbTaTe NoJAyuYeHHs (paKTHUECKOro MUTaAHWS, ONIPEACAACMOC BPOAKILCH HBIMI
WM NpHUOBPETEHHEIMU OCOBCHHOCTAMM NEpeBapuBaHmns, BcacsiBaHus, MeTaboJIN3-
Ma Y BbIBEICHMSA MUTATEJbHBIX BELLIECTB.

Ilpu anekBaTHOM palMOHANLHOM MUTAHMH, HOPMAILHOM, YCTOHUHBOI paboTte
BCEX OPraHOB M CHMCTEM IMUILLEBON CTATYC MOXHO [PHU3HATL HOPMAILHBIM,

IHuwesapumenshulii ¢cmamyc — COCTOSIHHMC MHILEBAPUTENILHON (DYHKUNH Opra-
HHM3Ma, COBOKYIHOCTL [MPOLIECCOB NepeBapuBaHmsl, BCackiBaHUs M TpaHcdopMaliii
3K30reéHHBIX ¥ DHIOTeHHBIX HYTPHEHTOB B npouecce ux rnpoxoxaeHus uepes AKK'T.

[MToHATHA <«NMUILUCBOM CTATYC» M <«IMMLUCBAPUTENLHBIH CTATYC» TECHO CBS3AHLI,
MOCKONBKY CHCTEMA IMHUILIEBAPDCHMWA SIBJIAICTCH E-lCDﬁXD.[I,HMI;lM 3BCHOM NpH NnepecHoce
MUILEBLIX BELLIECTB M3 BHELIHEH BO BHYTPEHHIOIO cpeay opraHnama. HeobGxomnmo
VYHTHIBATD, YTO MHILUEBAPUTE/IbHAS CHCTEMA YYACTBYCT HC TOJILKO B lCpeBapHBa-
HHM, BCaChiBAHHUH U MeTab0/HM3Me DK30TCHHBIX HYTPHEHTOB, HO H B MeTabOoJIN3ME
SHOOrEHHBIX BELIECTB, akTUBHO obpasyiowmxcsi B 2KKT, Gnaroaaps uemy HyTpi-
€HThI MOTYT MEepPEeBapUBATLCS, BCACKIBATHCS M METAGOJIM3UPOBATL B CIIM3UCTOI 060-
noyke XKKT mHorokpaTtHo.

Tuwesoli npodyxm — NPOAYKT B HATYPAILHOM WM NepepaboTaHHOM BHIE, YIIO-
TpebiseMbIf YEJIOBEKOM B MUY (B TOM YHCJIC MNPOAYKTEl AETCKOrO MHTaHH, BOAA,
BAJl, nuiueBkie 106aBKH).

Jleuebnoe numariue — NUTaHHe, NpeAraéMoe JHLAM, CTPaIalOUIHM pasinHs-
HBEIMH 33200IEBAHUAMHY, C LICJLI0O UX KOPPEKLUHH W NMPOMHIAKTHKH, NMOCTPOCHHOE
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C YYETOM KAWHUKO-TIATOTCHETHUCCKUX OCODEHHOCTEH KOHKDPETHOH MATOJOrMH
W a1anTHPOBAHHOE C TOYKH 3PEHUS BUA W COCTOSTHHS MULLCBLIX MPOYKTOB, & TaK-
KE pexKMUMa MUTAHH.

lpoghurakmuneckoe numanue — 310 NUTAHKUE, NPEILTATACMOE KaK 3/I0POBBIM, TAK
W TMLAM, CTPANaIOWUM Pa3InHBIMK 3aD0JIEBAHUAMH, B LIEJISIX CHHXKCHHS PHCKa
M MpeAYNpexAeHHUS Pa3BUTUS AIMMEHTAPHO-3aBUCHMbIX MaTONOrMIl.

buonoeuneckue akmusnvie dobaeku (BAN) k nuwe — NPUPONHBIC WIK CUHTETH-
Yecke OMOJIOrMYMECKH aKTMBHBIC BCILECTBA, MpeAHa3HaueHHble Wis yrnorpebie-
HUsl ONHOBPEMEHHO € MUILUEH WM BBEACHHS B COCTAB MHILEBOro MPOAYKTA B LEIAX
ONTUMHU3ALUM OOMEHHBIX, (DU3HONOIHYECKHX MPOLIECCOB, a TAKXKe IMOBLILEHUS
a(hheKTHBHOCTH AneTH4ecKoro nutaHus. BAJIl He SIBNAIOTCHA NEKAPCTBEHHBIMM
CpencTBaMiu.

[Tonsitue BAII oGbennHseT Be rpyribl BEIECTB: HYTPHLEBTMKH M napacdapma-
LEBTHKH.

!‘fympm{emmum — 3JICCEHUMANBHBLIC HYTPHEHTBI, ABNAIOTCA MCTOYHHUKaAMH Ma-
KPO- W MUKPOHYTPUEHTOB, BUTAMMHOB WJIH HMX OJM3KMX NpEAlECTBEHHWUKOB,
[TMIIEBLIX BOJOKOH. HYTpHMUEBTHKH MPUMEHSIIOT Uil KOPPEKLUHH XHMMUYECKOro
coctapa nuiun, CoaepxaHue aKTUBHBIX BELUIECTB B HUX HE JIOJIKHO TPEBbILLATE
COOTBETCTBYIOILYIO (PH3NOIOrHYECKYIO CYTOMHYIO A03Y /U 3I0POBOI0 HEI0BEKa.
HyTpHUEBTHKN MPUMCHSIIOT B CACAYIOLMX LIENISAX:

® JUISl IMKBHAALNH AeHunTa 2CCEHUHANBHBIX MUILIEBLIX BELIECTB, MOBCEMECT-
HO BBIARIHCMOTO vV SHAMHTENLHOMO YHCAA B3POCHOro U AETCKOrQ HaCClICHHMS
ONTHMUSBALI MUTAaHs 310pOoBOro MENoBEKa;

VIIOBICTBOPEHIS NOTPEOHOCTH B MULLEBLIX BEUWIECTBAX JIOACH, CTpANAIOLIUX
PASTIYHBIMH 3000CBAHISIMIL

* [IOBLIICHIS HecTeUM(HUCCKOIT PC3UCTEHTHOCTH OPraHu3Ma;

® YCKOPCHIIsl BBIBCACHHSI TOKCIHOB M3 OpPraHH3Ma.

Baxnoil xapakrepuetnkoii BAI cayxuT ToT pakT, uto 6aaronapsi BLICOKOH ye-
posiemMocTi (95%) onn MOTYT ObiTh AONOAHMTEBHBIM HCTOMHUKOM OeJIKa U He3a-
MCHIMbBIX AMHHOKHCAOT.

Hpvrasi pasHoBiuiiocts bAIL — napagapmayesmurku — BAI K nuiue, conep-
wanute Gnonornucckn aktnpubie sewectsa (BAB) pactuTenbHOro, XHBOTHOTO,
OAKTEPIVILHOTO I CHHTCTHYECKOIO MPOUCXOXACHNSA, PETY/IHPYIOLINE H CTHMY-
mnpyionute gyukini oprannsma. MapadapMaueBTHkn NPUMEHSIOT At Npohu-
JAAKTIKH, BCIOMOTATS/ILHOI Tepanitin i noaaepXxku (pyHKUHOHANIBHOH aKTHBHOCTH
OPraHoOB 1 CHCTEM BHVTPH (hu3ionornyueckux rpanuil. 9tn BAIL obnanaior anan-
TOreHHLIM 2(PEKTOM, YHACTBYIOT B PEryAALHN HEPBHOM NEATENLHOCTH H MUKPO-
Onotenosa KKT, a Takke MCHONL3YIOTCH B Lieasx npoduiakTvki 3a00neBaHHH
PAMTHYHBIX CHCTSM OpPraHH3Ma.

Kauecmeo muesnx npodyKmog — COBOKYNHOCTb XapaKTePHCTHK IMHLLH, obecrie-
YHBAOULIX €€ TIPUTOAHOCTD YAOBACTBOPATD MOTPEOHOCTH YEN0BEKA B MUTAHMH,

[uwesan wennocms nuwegoeo npodyxma — COBOKYMHOCTb CBOHCTB MHLUEBOIO
NPOAYKTA, TIPH HAIHSHI KOTOPBIX YAOBICTBOPSAIOTCS (PHU3HONOTHYECKHE MOTPEGHO-
CTH MEIOBEKA B HCOOXOMMMBIX BELLECTBaX H OHEPIHH.

TOSHKENT TIBBIVOT
AKADEMIVASI (ONAS ILMIY-TIBBIY
X 4151‘ 33 '559 Bl ADABIYOTLAR




Inasall
CUCTEMA MUTAHUA

CucTemMa NHTAHHA — JOCTATOYHO IIMPOKOE MOHSITHE, UCTOJIL3YEMOE JUISl OTTH-
CaHHA KOMIUIEKCHOTO MPOoLIecca, BKJIIOYAIOUIEro BbIGOP MUILLK, OLEHKY M pacueT ee
MMHTATENIEHON W 3HEPreTHYECKOM LIEHHOCTH, MOCTYIUICHHE B OPTAHM3M W MOCTE/Ny-
I011IMX ee MpeBpalieHWi, BKJIlo4as MeTaboJiM3M M BeiBeaeHHe. Kak npaBuiio, B 0CHO-
BE CHCTEMbI NMHUTAHMS JICKAT NPUHLUMUIEBI, ONPEACAAEMBIE B COOTBETCTBUU € LELIO,
0003HauYeHHOM crieLiHanucToM B ob/lacTy nuTaHus. Harnpumep, MHOroYMcaeHHbIC
IHEeThI, OJYYHBIIME pacripocTpaHeHHue B nocneaHue rojasl (auerst mo lentony,
ATKHHCOHY, MOHTHHBSIKY, KpEeMJIEBCKast M JIp.) ABAAIOTCSH MO CYTH MMEHHO CHCTE-
MaMH [MUTAHHKA, LENb KOTOPbIX B OONBLIMHCTBE CIy4aeB — CHUAEGHMCE MAacChl Telia,
a NMPUHLMIEL, HA KOTOPbIX OHH MOCTPOEHbI, HANPABJICHbLl HA JOCTHXEHHE 3TOTO
[orpaHuYeHHE YIIEBOAOB, H3MEHEHHUE KOJIUMECTBA M (MJIKW) BPEMEHH NpHeMa ML,
ynotpebieHUE NPOAYKTOB B COOTBETCTBHM C MX COBMECTUMOCTLIO M Ip.].

Mcnons3opaHue TepMHMHA «CHCTEMAa MMTAHMSI» MpeactasiasieTcsi donee uene-
CO0Opa3HBIM B CBf3M C HECOCTOSITEJIBHOCTBIO 3HAUMTEILHOrO “MMC/Ha rnpeajarac-
MBIX B HACTOSLLICE BPEMS IMET C TOYKH 3peHUsl NPopaboTaHHOCTH B HUX BOTIPOCOR
3HBPI"ETH'{'ECKDFI HEHHOCTH MHUTAHHWA W NMOJICPAHAHHUH ANCKBATHOIO YPOBHHA MCTd-
bonM3Ma, 0becreyeHHs OpraHu3Ma HeoOXOAMMBIMU MUTATENIBHBLIMM BELLCCTBAMII,
WHIWBHOYANBHLIX MMapaAMETPOB OpPraHM3Ma NauueHTa, PU3NONOrHH MHLLCBAPSH IS
U np. Pabora B paMKax CUCTEMBI MUTaHUsl, TOMUMO YETKOrO ONpeAe/eHUs Leaeii
W MPUHUMIOB KX JOCTHXEHHsI HA OCHOBE OOBEKTUBHLIX HAYYHLIX, KIMHHKO-(I-
3UOJIOTHYECKHUX ¥ MHAWBHAYANBHBIX AaHHLIX NMALMCHTA, NpeanosaracTt paspaboTky
KPUTEPHEB OLIEHKM M3MEHEHUH CO CTOPOHBLI BCEX OPraHoB M CHCTEM OpraHM3Ma,
HACTYNaloLUIMX B pe3yJbTaTe MpeuiaraeMoro nutaHus. [nybokoe sabnyxncnue
MHOTIHMX JIIOACH, HE HMCIOLLUMX MEAHMLIMHCKOro ob6pasoBaHns, — YBEPCHHOCTD BB CIO-
CODHOCTH CAMOCTOATENIBHO BhIOpaTh i ceOsl WK CBOMX DIMIKHX MUTAHHC MMCHHO
BHE CHCTEMBI, HA OCHOBAHMM OTPBIBOYHBIX AAHHbIX, YUbUX-TO PEKOMCHIALLIT, JIHH-
HOTO OMbITA. 3afaYaMK CMICLIMATMCTA MO MHTAHMIO ABMSICTCH PAIBACHEHHE OIINbOY-
HOCTH M HEAOMYCTHMOCTH MONOOHOTO MOAX0AA K MUTAHHIO, OMPEACACHHE CHCTEMbI
MATAHUS, MOAXONAIIEH KOHKPETHOMY MAaLMCHTY, AHHAMMYMCCKHIH KOHTPOJIb 34 CO-
CTOSHHEM Er0 3/10POBBS.

B ar1oit rnase 6onee noapobHO paccMaTPUBAIOTCS MPOLECCHI, MOHUMAHNE KO-
TOPBIX HEOOX0AUMMO Uisi pabOTbI C CUCTEMaMM MUTAHMS: OCHOBHBIC 3Tanbl oOMeHa
BELUECTB, (DU3MOIOrus U NaTo(hU3nONOrHs MUILEBAPCHHUS U [TUTAHMS, T.C. OCHOBDI,
Ha KOTOPbIX MOTYT CTPOWUTLCS BCE HYTPHLIMOJIOrHYECKHE PEKOMEHIAALIMH.
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TEOPWW NMUTAHWA

B onHo# M3 nocneiHux KHUT akageMuka A.M. Yronesa «EcrecTBeHHbIE TEXHO-
JIOrMH OMOIOrHYECKMX CUCTEM» U3IATAETCA MpEACTaB/ICHME 06 2BOIOIMH B3ISA0B
Ha TeopuIo nuTaHuA. CoracHO aHTHUHOI Teopun (ApucTtoTess, [aneH), NUTaHue
OpraHM3Ma NPOUCXOMAMT 3a CUET KPOBH, KOTOpasi HeNpepblBHO o6pa3yeTcs M3 MH-
[LIEBBIX BELIECTB B PE3YJbTaTe KAKOro-TO NpoLecca, HAYLIErO Mo THMY GpoXeHusl.
B neueHM KpoBb OuMILAETCS, @ NOTOM MAET Ha HYXIbl opraHu3mMa. Kinaccrueckas
TeopHs chanaHCHPOBAHHOIO MUTAHMS CO3[aHA B KOHLIE MPOILJIOro BeKa U rocroi-
CTBYET B OMOMIOrH4YECKMX M MEAMLIMHCKHMX HayKax Ao HacTosiero spemeHu. Cyth
€€ CBOIMTCA K YTBEPXIEHHWIO BONPOCOB 00 WAeaILHOM MUIIE U ONTHMAILHOM cba-
aaHcuposaHHOM nMUTaHWK. OHa MonaraeT, YTO B OPraHMU3M JOJIKHbBI MOCTYIATh Be-
IleCTBa TAKOIo MOJIEKY/ISIPHOIO COCTaBa, KOTOPbIif KOMMEHCHPYET PacXol U MOTEPH
IHEPruH B peayibrate H3HONOrHYECKOi aKTHBHOCTH opraHu3ma. MoXHo roso-
PUTH O LIECTH OCHOBHBIX MOCTYJIATAX ATOI TCOPUM.

* MneanbHeIM cUNTACTCA NMUTAHHE, TIPH KOTOPOM MOCTYIUJICHHE MHIUEBLIX Be-

ILIECTB COOTBETCTBYET MX PACXOLY.

e [locTyruieHie NUILIEBLIX BelecTs obecneunBaeTcsi B pe3y/ibTaTe pa3pylueHHs
MULEBLIX CTPYKTYP M BCACHIBAHUSL MOJIE3HbIX BELUECTB, T. €. HYTPHEHTOB, KO-
TOpPbIC HYXHBI U1 MeTaboan3ma, NAACTHHUECKIX M 9HEPreTHUeCKHX noTpeb-
HOCTE I OpraHu3Mma.

. YTIUIII'JEIII.HH MHIIH OCYHIECTBAACTCA CaMHM OpPraHH3MOM.

o [Tiua cocTonT N3 HECKOJILKHX KOMITOHEHTOB, PA3JIMYHLIX 10 (pu3nonoruye-
CKOMY 3HAUCHHIO: HYTPHEHTOB, DAIACTHBIX BEILECTB (OT KOTOPbLIX OHA MOXET
OBLITH OUHILIEHA) 1 BPEAHLIX, TOKCHYHbIX COEANHEHMIA.

o MeTadoau3M OpraHn3Ma onpeaeisieTcs YypoBHeM AMHHOKHCIIOT, MOHOCAaxapH-
0B, XUPHBIX KHCIOT, BUTAMIHOB H HEKOTOPBIX coneit. ClieA0BaTebHO, MOX-
HO CO3AATH TAK HA3LIBAEMbBIE DJIEMEHTHBIE (WIH MOHOMEPHLIE) AHETHI.

* MHOIHC HYTPHSHTLI (MONC3HBLIC BEIMECTBA) OCBOOOXKIAIOTCA B PE3Y/ALTATE
(pepMCHTATHBHOIO TIAPOAN3A, KOTOPbLIf MPOMCXOAMT 33 CHET MOAOCTHOrO
H BHYTPHEJACTOMHOTO MHLICBAPSHMS.

Teopusi cOAIAHCHPOBAHHOTO NMUTAHWSA MO3BOMIJIA 1aTh HAYYHO 060CHOBaHHBIC
HOPMbI NOTPEOACHHA MUTATS/IBHLIX BELIECTB, a TAKXKE NPEONONeTs MHOTHE HYTPH-
THBHBIC ACCKTBL 11 OJIC3HI, CBSI3AHHDLIE ¢ HENOCTATKOM BHTAMHHOB, HE3aMEHHW-
MBIX AMITHOKHCAOT, AHPHbIX KHCAO0T, MHKPOJIEMCEHTOB. Ha ee ocHoge CO3MaHbI
PALTHMHBIC TTHIICBBIC PAIHOHDI JUISL BCEX IPYNI HACENEHHUS C YUeTOM (PH3NYECKOM
HATPY3KH, KAMMATHYCCKIX 1 APYTHX YCIOBHI Xn3uu. Ha atoii Teopuu basupyiores
BCE NPOMBIILICHHBIC, ATPOTEXHUYECCKHE H MEWLIHHCKUE MEPOMPHATHS, KOTOPbIE
CBOISATCS K TOMY, HTO VIYUILIEHHE CBOJCTB NMHIIEBLIX MPOAYKTOB MOXET ObITh 110~
CTHTHYTO 32 CHCT H3BJICHCHUS HYTPUECHTOB Ha (hoHe yMEHBbLICHHS BATACTHBIX Be-
HIECTB.

Onnako, no MHeHno A.M. Vronesa, clieicTBHEM TeOpHH cOaTaHCHPOBAHHOIO
MTaHms ObUI0 HCCKOMBKO YPE3BLIUAITHO CEpLeIHBIX OLLHOOK.

Bbiia co3nana yJayqieHHas nuina, T.e. MpH 000raleHnH MUILEeBbIX NPOAYKTOB
BCIICCTBAMH, HEMOCPEACTBEHHO YUACTBYIOIHMH B OOMEHE, OIHOBPEMEHHO H3 NPO-
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LNYKTOB YIISUIHCH DANiacTHBIE M BpeAHbIe BelecTsa. MMEHHO 1oaToMy coBpeMeH-
HBIH XJ1€0, KpYIibl, Macno, caxap, cojib — paduHuposaHbi. Pahunnposariue — 370
TIPOLECC MPOMBILUIEHHOTO pa3aeNeHUs NMPOAYKTA HA COCTABMSAIOLUME B LIENAX OYHCT-
KM HMX OT NpMMeceit, onbiuas yacTh U3 KOTOPLIX YTHIM3UpYyeTcs. Takoe ounileHne
MPUBEJIO K Pa3sBUTHIO GoNe3HeH UMBHAN3ALHMH, OCODEHHO NP M3OLITOYHOM MOTpPE-
O1eHHM TaKMX NPOAYKTOB. K HUM OTHOCAT WH(apKT MHOKapAa, THNEPTOHHYECKYIO
O0oNe3Hb, aTEPOCKIICPO3, BADMKO3HOE pacluiMpeHne BeH, TpPOMOO3bl, XPOHNYECKHI
OpPOHXHT, aMdH3eMy nerkux, 3abonesanust KKT, s13Bbl, racTpUT, JHTEPUT, SI3BCH-
HBII KOJIUT, XONEUNUCTHT, XKENYHO- U MOYEKAMEHHYIO BOJIE3Hb, FUTICPIAUITUACMHIO,
TOKCHKO3 MpH DEPEMEHHOCTH, AENPECCHIO, pacCesiHHBINA CKNCpO3, Avaber.

Wnes npsaMoro (mapeHTepaibHOro) MUTAaHUs, KOTOPYIo chOpMYIMpPOBAI €Le
B 1908 r. ¢ppanuysckuit xumuk I1. beptno, okasanack NpUroaHoM Juillb B HCKITIO-
YUTEJIBHBIX CITy4asiX, B OCHOBHOM IpPH JieYeHHH OOJILHOTO, a B PEaIbHOM MOBCe1-
HEBHOH XHW3HMU €€ MCITOJIb30BaHUE OMNacHoO, TaK Kak [1pH TAKOM NHUTAHUH YTHETACTCS
HOpManbHas AeATEJIbHOCTE MUKPO(PIIOPbI KMLIEYHHKA.

Takum 00pa3oM, MIaBHbIA HEAOCTATOK KIACCHYECKOH TEOPHM MUTAHUSI — 3ITO
MIrHOPUPOBaHME PONH BA/TACTHLIX BELLECTB W APYrUx (pakTopoB, HE OTHOCSLLIMXCH
K HYTPMEHTaM.

Bce aTto npuseno A.M. Yronesa W Apyrux uccnenosareicii K ¢GhopmMyauposa-
HMIO HOBOH TEOPUM NMUTaHMsI, KOTOpYIo A.M. Yrones Ha3pan Teopueil afeKkBaTHOro
nmuTaHusA. OHa BO3HMKIIA KaK Pe3y/bTaT KPM3HCa KIACCHYECKON TCOPHM IMUTaH NS
1 Bobpana B ce6s 3HAHUS, NMOJYYCHHBIE B XOAE OTKPLITHI IM30COMANBHOIO M MCM-
OpaHHOrO THUIMOB IMUILEBAPEHUSA, IHTEPHHOBOH CHCTEMBbI TOPMOHOB, a TAKKC JaH-
Hble 00 OTPULATE/IBHOM BIMSIHUM JIEMEHTHBIX AMET HA OPraHM3M YeJloBeKa.

B ocHOBe TeOpUH aleKBaTHOTO NMHUTAHMWS JIEKAT CHEAYIOUIHE MONOKEHMSI.

e [TuTaHHe NMONACPXKMUBACT MOJICKYJISIPHLIA COCTaB M BO3MCIIACT JHCPreTHYC-
CKHME W IUIACTHYECKHME pacXo/ibl OpraH13mMa Ha OCHOBHOH OOMEH, BHCUIHIONID
paboTy M pocT.

* HeobXxooMMBIMH KOMIIOHEHTAMM IMHLIK CHYXKAT HE TOJLKO HYTPHENTLI, HO
W DaJUIaCTHBIE BELLECTBA.

e HopmanbHoe nuTaHue 00ycioBIeHO He IMHCTBEHHBIM TOTOKOM HYTPHEHTOB,
nocrynaowmx B KKT ¢ nuiuei, a HECKONLKMMH NMOTOKAMM HYTPUTHBHDBIX
W PEeryJsitopHbIX BelecTs, uMpKyJupylomwmx B ZKKT u umeommx Kniienno
BAXHOE 3HAYCHHE.

* B MeTabonMueckoM M 0COBEHHO B TPO(HUUYECKOM OTHOIIEHUAX ACCHMMIINPY-
JOLIMIA OPraHU3M pacCMaTpPUBAETCsl KaK HAJLOPraHK3M.

e CyllecTBYeT 3HAO0IKONOIMS OpraHu3Ma-xossiiHa, Kotopasi obpasyercs mu-
Kpodnopoit ero KMIeuHUKA.

¢ BanaHc NUUIEBLIX BELIECTB AOCTHUIAETCS B PE3yabTATE BLICBOGOXACHISI HYTPH-
EHTOB M3 CTPYKTYpP NMUIUK NpH (PEPMEHTATHBHOM PaCICIVICHHH €¢ MOJICKYJ
32 CYET MOJIOCTHOro ¥ MCMOPAHHOIO MUILEBAPEHMSL, a TAKXKE BCACNCTBHE CHI-
T€3a HOBBLIX BELLIECTB, B TOM YMCJIE HE3AMCHUMBIX,

PaccMOTpHUM HEKOTOpbIE U3 3THX nmocTynatos Sonee noapobHo.

IToroku semects. [lo Kiaccuueckoi TeopuH COAIAHCHPOBAHHOIO TMUTAHMS,

B [UILUE €CTH ABA MNOTOKA — HYTPUCHTHLINH ¥ GannacTHblil. Cornacto A.M. Yronesy,
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KPOME HYTPUEHTOB, B OPraHW3M M3 NULIH, a Takke U3 KKT unyr notok ropMoHOB
W APYTUX (DU3HONOrMYECKHN AKTHBHBIX BELIECTB, TPY MOTOKA GAKTEPUATBHBIX META-
GOJIMTOB, & TAKIKE MMOTOK BEILECTB, MOCTYNAIOWMIA ¢ 3arpA3HeHHON nuweit. Mmeer-
Csl MOTOK IK30TEHHLIX FTOPMOHOB M (DH3MOJIOrHYECKU AKTUBHBIX BELLIECTB, KOTOPBIE
obpasyloTcst NP TMAPONM3E MULIEBLIX NMpoaykToB. Hanpumep, yeTaHOBNEHO, YTO
Mpy pacluerieHHH OeNKoB MOJIOKAa M MuieHHLb 06pa3yioTcst MOp(hHHOMOLOOHbIC
BELIECTBA — 3K30p(MHBI, AeiicTBYIOWME Nono6HO aHmophHrHaM. bakTepuanbHbie
MeTabonuTel A.M. Yroes neanrt Ha TpH MOTOKA:
® MIOTOK HYTPHEHTOB, MOAM(DULHPOBAHHBIX MMKPOOPraHHW3MaMH, Harpumep,
NOTOK AMHHOB;

® [10TOK BTOPHYHBIX HYTPHEHTOB, T.€. MOJIE3HBIX BEILLIECTB, KOTOPbIE BHICBODOX-
AAKTCH U3 MUTATEIbHBIX BEUIECTB C YHaCTHEM MUKPOOPraHH3MOB, HallpuMep,
AMWHOKHCIIOTBI, YIJIEBOMIbI, XXMPLI;

® [IOTOK NPOOYKTOB XWU3HCACATCNLHOCTH MHKPOOPraHHiMoB.

Ocobyio posibs A.M. Yro/ieB npuaaet NULIEBLIM BOJIOKHaM (BalacTHBIM Bellle-
cTBaM). DTO noaucaxapuibl THNA LUEJUTION03bl, FeMULIC/UTIONO3bI, MEKTHHA, TUTHH-
Ha. B bonbliom KoanuecTse OaniacTHbIC BELWECTBA COAEPXATCS B OBOLUAX, PpyKTax,
snakax. OHM YCHANBAIOT MOTOPHYIO (DYHKUHIO KHMILEYHUKA, CIYXAT MPOAYKTaAMU
IMHTAHNS LT MUKPOOPraH3MOB, Muorue 6031631-[[-!. 0 KOTOPEIX TOBOPHIOCH BBILLEC,
BO3MOXKHO, CBA3AHLI C OTCYTCTBHEM B MHILEBOM pauHOHEe OaNNACTHLIX BELLECTB.
YcranosieHo, 4To pak TOJCTOH KHMILKH, XeJIuHOKamMeHHas GonesHb, HapyluieHue
OOMEHA KeIUHBIX KHCA0T, XOJACCTCpHHA, CTEPOMIAHLIX FTOPMOHOB HYallle pasBHBAKOT-
Csl Ha (pOHE OTCYTCTBHS KJICTUYATKH B NNUIEBOM PaLlMOHE.

BeeacHie B pauiod GUUIACTHBIX BELWIECTB NPUBOAMT B PSIE CAYHACB K M3NeYe-
o 3adonesannii AKAKT. bannactHbie BellecTBa MOBLILAIOT TONEPAHTHOCTD K [0~
KO3€., MOAN(HILHPYIOT €¢ BCAChIBAHNE, CHHXAIOT YPOBEHb XONECTEPUHA B KPOBH,
A TAKAKC 00JA1a10T AHTHTOKCHUMECKHMH CBOMCTBAMM.

DHI0IKONOTHS, COMIACHO TCOPIH COANAHCHPOBAHHOTO NNUTAHUS, T.€. 3aCE/ICHHE
sitkpoopranussami KKT, — HexenarenbHblii 1 BpeHbiii 3thdekr. OnHako okasa-
JI0Ch, 4TO MUKPOOPraHH3Mbl HYXHbL U noAe3Hbl. [lonapneHue MUKpOOPraHU3MOB,
HANpUMEP, NpH HazHaueHN aHTHOMOTHKOB, YacTO MNPHBOAUT K CABMTY MeTabo-
auueckoro Gananca oprannasma. B aTom acnekte nHTepecHa Muicnb A.M. Yronesa
O MOBEACHII YeJOBCKA B YCJAOBHAX OTCYTCTBHSI TMPOAYKTOB NMHUTAHHA: YTO Ac-
AATh — POJIOAATH IWIN HCNOJIb30BaTh HechenobHoe, Hanpumep Tpapy. [lo MHeHHIO
A.M. Vrosesa. ayuuie 8 3701l CHTYAUNN €CTh TPaBY, JiHL Gbl MOAAEPXKATh XH3He-
NEHTEABHOCTL MIUKPOOPTaHN3MOB, TAK KAK B YCJIOBHAX IOJIOAA HX CYILECTBOBAHHE
HE MCHEC BKHO, MM MOCTYIUICHHEe nuiiM n3asHe. Mcnonb3osanue HepaHHM-
POBAHILIN TIPOAYKTOB, T.C. HCOUNIUEHHOTO Xneba (uepHoro xneba), Kpymn, caxapa
(keaToro caxapa) — ocoBEHHO BAXHO B NEPHON HEXBATKH NUTATENBHBIX BELIECTB.
M3BeCTHO, UTO KHBOTHBIC 683 MUKPOOPraHM3MOB B MeTab0IHYECKOM, HMMYHOJIO-
FI1MCCKOM M B APYTHX OTHOWEHHSAX PE3KO OTIMYAIOTCS OT OOLIMHBIX XHUBOTHBIX, T.€.
OHM HEMOAHOUEHHBIE.

[1pu HApyLIEHH MUKpPO(IOpsI, HanpuMep, MpH GOIC3HH, MOA BIUSHUEM Jie-
KAPCTBEHHOII Tepanuu, 0coOEHHO aHTHOMOTHKOTEPANIHH, A TAKXKE TpH cTpeccax,
BO3HHKACT HAPYLICHHE LIEJIOCTHOCTH MUKPO(IOphI KHILIEYHWKA, BI3bIBAIOLLEE BTO-
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pHuHoe 3a00JIeBaHHE. ITO COCTOSIHUE JIEIKO PA3BUBAETCS U INPH BBEJIEHUU 3JIEMEHT-
HBIX IMET — B 9TOM Cly4ae MHKPOOPraHW3Mbl HAYWHAIOT UCITONL30BATH MOHOMEPDI
M MO3TOMY Pa3BUBAIOTCS HENMPOMOPUHOHANIBLHO, OCOBEHHO TOKCHYECKHE (DOPMbL.
[1pH NapeHTEPANBEHOM NUTAHHM TaKXKe CTpafgaeT MUKpOGIopa TOJNCTOM KUILKH, TaK
KaK HapyluaeTcsi HOpMaJlbHOE NMOCTYTJIEHWE NMUTaTenbHbiX BelecTs B KKT.

TeopHs aneKBaTHOINO NMUTAHWA NMpUAAET DONbIIOE 3HAYEHHE PONM CHCTEM 3a-
LIHTHI OPraHKW3Ma OT IPOHMKHOBEHHUSI pa3IMYHbIX BpeiHbiX BellecTs. [MocTynnenue
nuuy B KKT oHa paccmMaTpuBaeT He TONBKO KakK Crnoco® BOCMOJHEHMS IHEpre-
THYECKHMX M MIACTHYECKUX MATEPHANIOB, HO M KaK aJJICPrUYeCcKYI0 U TOKCHYECKYIO
arpeccrio. Onnako bnaronaps 3(hdeKTHBHOM 3aLLUHTE 9Ta arpeccus HeilTpanu3syer-
cs1. BEUIENSAIOT psin MEXaHU3MOB 3allUThI.

* MexaHnyecKkyio (pUILTPALMIO KPYMHBIX MONEKYJI-aHTUIEHOB, KOTOpas ocy-

IIECTBASETCA 3a CHET NIMKOKAJIMKCA IHTEPOLIMTOR.

e ['maponus aHTHreHos gepmeHTamMu KKT.

» UMMyHHYIO cuctemy KKT, KoTopas mpeacrapjieHa neifepoBsiMu Basilika-
MH TOHKOH KHIUKH (Y B3pOCJIOro YejnoBeKa MX Kouu4vecTBo aocturaer 200—
300) u numdounnHoi Tkaubio annenaukea. B XKKT umerorcs B-numdonmre
u T-numcpounTsl. B cpenrem B 100 anuTenHanbHbIX KIETKAX KUILICHHWKA CO-
nepxurcs okosio 6—40 numdouuTos.

TakuMm 00pa3oM, UICATBHOE MUTAHME C TOUKH 3PEHMSI KIACCHUECKON TCOpHH
cOaNaHCMPOBAHHOTO MUTAHWSA — 3TO JIMLIL TIPUEM KOMIUIEKCa MOJIE3HbIX BELIECTB.
[1pu B3MIsAAE XKeE C NO3ULMH TEOPHHM ACKBATHOIO NUTAHUS MACANLHAS MTULLA — 3TO
Ta MUILA, KOTOpas HeoOxoauMa IaHHOMY YEIOBEKY B KOHKPETHbIX YCIOBUSIX.

BereTapuaicTeo

BeretapnaHcTBO NpeanoiaracT MCrnoib3oBaHUe B MULLY TOJLKO MPOLYKTOB pac-
TUTEJILHOIO MPOUCXOXIeHUs. Miesa Bo3HUKIA B IPEBHOCTH, HO ocoboe passuTHe
nonyymna B koHue XIX p. BererapuaHuamMu npMHsATO CUMTATL WU TCX, KTO HaPsULy
C PacTHUTENbHLIMM YNOTPEOISIET MONOYHBIC TMPOAYKTHI M AL 1TPH HCKIIOYMCH K
W3 IUTAHMS MsIca M phIOHI.

Pas3inyaior TpM OCHOBHBIX BUAA BereTapuaHcTBa:

® BEraHCTBO — CTPOroe BEreTapuaHCTBO C yNoTpebiaeHHeM TOJILKO PacTHTE ! b-

HOM nuuumM. BapuaHToM BerancTsa sipnsiercst coipoenenue. Beranbr — cuipo-
e/Ibl, YIOTPEGsIOT PACTUTEIbHBIC MPOAYKTHI B CLIPOM BiIe, B6e3 TepMITtiecKoii
0bpaboTku;

® JIJAKTOBEreTapMaHCTBO — MUTAHWE PACTHUTEALHBLIMH H MOJIOUIBIMI TPOJIYK-

TaMH;
* JIAKTOOBOBEreTAPMAHCTBO — MUTAHHWE PACTHTEBHBIMH, MOJIOMHLIMH MPOLAYK-
TaMM, 8 TAKXKE ALIaMH,

BererapMaHckKoe NUTaHWE UMEET MHOIOBCKOBYIO HcTopHio., B nacrosiiee Bpe-
MS1 B MHPE PUMEPHO | MIIpA IOACH SIBJISIIOTCSI BEreTapHaHLaMit, HO 3HAUHTCILHAA
YaCTh U3 HUX CTAJIM TAKOBBLIMH HE 10OPOBOJILHO, 4 [10 IKOHOMHUYECKUM H KJIHMATO-
reorpadmyeckuM npuuuHaM, Cpeiu 100pPOBONBHEIX NIPUYMHH BEreTAPHAHCTBA Bbl-
NENAIOT PENHTMO3HBIC, MOPANbHO-3THUCCKUE, (DH3HONOTHYECKHE, MEIHLIMHCKIE
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1 Ap. INuieBoi paunoH BeraHoB GejieH MONHOLUEHHBIMM GE/IKaMK ¥ He3aMeHUMbl-
MH aMHHOKHKCoTamu, ButamiuHamu B,, B, n D. XoTs conepxaHue Kanbuus, xe-
Jie3a ¥ UHMHKA KOJNHYECTBEHHO MOXET OBITh MOCTATOMHBIM, HO YCBOSEMOCTh 3THX
MHHEPAIbHBIX BELIECTB U3 PACTUTEIBHOM MUALIA HU3KaS.

Crporoe BererapuaHcTBO HEAOMYCTHMO UTS PACTYILIErO OPraHu3Ma IeTei 1 noi-
POCTKOB. JleTH U3 ceMeil BEraHOB OTCTAIOT OT CBOMX CBEPCTHUKOB 10 (hU3nuecKoMy
PasBUTHIO, Y HUX Yallle BLISABIAIOT CHHXEHHE COLCPXaHHSI TeMOrIobMHa B KPOBH
1 paxuT. OpraHu3m B3pOCJIOro 310POBOTO YEJI0BEKa MOXKET MPUCIOCOOUTLCS K Be-
raHcTsy. [1ns GepeMeHHBIX U KOPMSILUMX MaTepei CTPOroe BereTapuaHcTBO YpeBa-
TO ocnabieHueM OpraHu3ma, BOZHMKHOBEHWEM Xeje30Ae(hHIIMTHEIX COCTOSHMIA,
BKJIIOUASA AHEMHIO, 4 TAKXKE OCTEOMANISILIMM OT Ae(DULIUTA B MKLLE JIETKOYCBOSEMOro
Kanbliys M BUTaMuHa D. Y nakroseretapuaHuUeB MOXET ObITh NePULIMT B MUTAHKHU
Kejle3a M UMHKA, TaK KaK MOJIOYHBIE NMPOOYKTH O€/IHEI 3 TUMH MUKPO3JIEMEHTAMM.
ILnst TaKTOOBOBETETAPHAHLIEB BO3MOXKCH TONBLKO NehHULINT XKeNle3a B CBA3U C HU3KHM
€ro yCBoeHHeM u3 sinu. B uenom nakroBererapuaHcTBo M TeM 60Nee JaKTOOBOBEre-
TAPMAHCTBO CYLLECTBEHHO HE MPOTHBOPEYAT MPHHLINMAM PALIHOHANIBHOTO IMUTAHHA.

Bererapnanckoe nuTaHWe MMEET CBOM TMOMOXHTENLHLIE CTOPOHBI B CBSI3H
C MOBLIIUEHHLIM COoAepXaHeM BUTAMITHA C. KT, MarHvsi, MMUILIEBLIX BOMOKOH
M MOHIDKEHHBIM, 0CODEHHO NPN CTPOroM BEreTapHaHCTBE, COASpPXaHUEM XHPOB
H XOoNeCcTepHHa. I'lo HCKOTOPBIM NAHHLIM, YV BErerapuaHuen, no CpaBHEHHIO C TI0b-
MH, TIOAVHAIOWNMH ODBIYHOE MITAHHE, HIDKE CMEPTHOCTL OT MilleMHYecKoi 60-
NCIHM CEPALa, MEHbLIASL PACTPOCTPAHEHHOCTL THIIEPTOHHYECKONH GONE3HH, pexe
4ACTOTA BO3HHKHOBCHISI ONYXOJI€ii TONCTOI KNIIKW. STH IaHHbIEC MOATBEPXAAIOTCA
HC BCCMI VMCHBIMIL. MOMOYHO-pacTHTENbHAS HAMPAaBIECHHOCTb MUTAHWA CUHUTACTCSA
leecoobpa3Hoil LI NOXIILIX 1 CTapbiX moaeii. OnHako Tonbko 8% monroxure-
Jacit AGxaznn ObLTH B TCUCHHE XM3HH TaKTOBETeTApHAHLIAMH,

Hayka o nuTaHiti He PEKOMEHAVET BETeTapHAHCTBO 310POBLIM TPYLOCIIOCOOHBIM
MomsiM. ONTHMUILHBIM SIBASICTCH WIHPOKOES HCTIONb30BaHHE B OOLIYHOM MUTaHHH
oBOILCH, (DPYKTOB 1 paziiMHbIX BEreTapHaHCKUX OMIOMA, a TAKXKE OTKa3 OT M3Obi-
TOUHOTO NoTpehAcHIs MACHBIX NponyKToR. Boobule npu uenom psane 3aboneBaHui
(nmoxarpe. MouekaMenHoil Goae3Hi ¢ yparypueil, neveHouHoi anuedanonarueii)
JUCTONON OrPAHHUIBAIOT HAH MCKIIOYAIOT HA KOPOTKHIl MW MPOAOJKHTENLHBIH
CPOK MSICO 1 puiOY H3 pauHoHa nauueHToB. OrpaHnucHue norpebaeHus msaca pe-
KOMECH/IVETCS NPH OXIPEHITH, aTePOCKIepo3e U HilleMUYecKol 6oe3nu cepaua,
runeproHniecKoil Goaesn, 3a60CBAHNX KHIUSYHHKA ¢ 3anopoM, noaarpe. Pas-
IPY30OUHBIC IHI CTPOTOTO BEFETAPHAHCKOIO MUTAHUSA ABNAIOTCSH COCTABHOH HACTbIO
HCKOTOPBLIX BI/IOB JICHCOHOIO MUTAHNA.

Cbipoefienue

[Mon cuipoeaCHNEM [MOHHUMAKOT MHTAHWE C MCMNOJb3OBAHWEM TOJILKO ChIPLIX
(HeBapeHbIX) MPOIYKTOB: CBEXIX OBOLLIEH, (DPYKTOB, ATOI, HX COKOB, CyXO(pYKTOB,
JIMKOPACTYLUMX CHEAOOHBIX pacTeHHH, CEMSAH MacaMUHBIX PACTCHHH, OPEXOB, Mpo-
POCLLIETO 3epHA, PA3MOUCHHBIX B XO/I0/IHOM Bone Kpyn, Mena. ChlpoeaeHHE OTBEpraeT
moOGyIo KyJTHHAPHYIO 06paGoTKY NMULIH, B TOM MHCIE Msica, Pbibbl, NITHLLL, MOKaras,
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YTO OpH TepMuYecKoi 0b6paboTke nuum paspywalores ueHHbsie BAB. HecmoTps
Ha OTHOCHTENBbHYI0 OOOCHOBAHHOCTH AAHHOIO TE3MCa, PACNPOCTPAHEHME HTOrO
NMPHHIKIIA HA BCE MPOAYKTHI NpeacTaBisieTcst HeuenecoobpasveiM. Hanpumep, npu
ynoTpebneHMn MACca, pulObl, MTHMLIBI, HE MPOLIEAUIMX KYJTMHAPHOM 06paboTKH, BO3-
MOXHO 3apaXXeHHe MUKPOOPraHu3MaMH U TeNIbMHHTaMM.

ChipoeNeHUE ABNAETCS KPAiHMM BapHMaHTOM CTPOrOro BereTapMaHcTBa, YCH-
JIMBAIOLIMM €ro HEAOCTATKH B CBA3H C MCKIIIOYEHHEM xJieba, MYYHbLIX U KPYNsIHbIX
uanenui, kaprodens. lNocrosiHHOE chipoeaeHHWe BPEAHO, MOCKONBLKY HapyliacTt
cHabXeHue opraHv3Ma 6enKaMu B KOJTMUECTBEHHOM M KAaYeCTBEHHOM OTHOIUIEHHH.
H3pneueHue OenKa M3 CBHIPBIX MPOAYKTOB B MHULIEBOM KaHANE NPOMCXOANT XYXKeE,
yeM U3 BapeHbIX. CoBpeMeHHasi HayKa CUMTAET, YTO MEepexo/l JAPeBHEro YenoBeka
C ChIPOCACHHSA HA BAPCHYIO MULLY paclUMpKJl €ro paLMOH M YIYYLIKHJ YCBOSHHE MK-
LIEBLIX BELECTB, YTO CMoco0CTBOBANIO (hM3MUECKOMY H YMCTBEHHOMY Pa3BUTHIO ve-
JioBeka. OmnboYyHO MHEHHE O TOM, YTO OBOLLM M MNOALI (rNMaBHbIE COCTABHbIE YaCTH
ChIPOGNEHHUSA) CIYXKAT UCTOYHHKOM BCEX BUTAMUHOB B MUTAHUK. AGCONIIOTHOE M NO-
CTOAHHOE ChbIpOCIeHME CNEAYET OTHECTH K HEPallHOHaNbHOMY MUTAHHIO.

CrlpoeneHue, 6e3yciioBHO, NPOTUBONOKA3aHO ACTSIM, BEpeMEHHBIM M KOPMSILLIUM
MaTepsM. [Ipv JIHTENBHOM NMUTAHUM TONBKO CHIPLIMM PACTHTE/IbHBIMM TPOAYKTa-
MM BO3MOXHBI OCIIOXHEHMWsI, BKIIOYasA pasBUTHE OE/IKOBO-IHEPreTHUECKOi Hemo-
CTATOMHOCTH, MOJMUITMIOBUTAMUHO30B, aHeMKMH. [IpUBEPXEHLIbI ChIPOC/IEHHSA, KaK
W HEKOTOPBIX APYIUX HAMpPaBJCHHUM HETPALULIMOHHOTO NMUTAHUs,, MPUIAIOT DoJibLIOE
3HAYEHHE TOTPEDNIEHUIO MPOPOCIIErO 3EpHA MIICHULIB W APYTUX 31aKoB, D¢ gekT
MPOPOCIUIETO 3€PHA CBA3LIBAIOT C HAMTMYHUEM B HEM ayKCHHOB — CTUMYJIATOPOB po-
cra pacteHuit. OfHAKO JOKA3aHO, YTO HA OPraHM3M YEJIOBEKA U KMBOTHLIX AYKCHHbI
He neicTByioT. CnenoBaTeibHO, POPOCILCE 3EPHO SIBISETCS MHUMBIM JICKAPCTBOM,
BMECTE C TEM OHO AEHCTBUTEIBHO COACPXHT D0JIbILIE BUTAMUHOB, MUHEPAILHbLIX BE-
LLECTB, MULLEBLIX BOJIOKOH B CPABHEHWUM C NMPOAYKTaMM NepepaboTKy 3epHa.

HenponomkurensHoe (2—6 Hen) ceipoeagHHEe HALLLIO CBOE NPUMEHEHHE B HEKO-
TOPLIX BApHAHTaX IMETOTEPANMK OXKHUPEHHsl, TMIIePTOHHYECKOt BoNe3Hn, noaarpol
W MOYeKaMeHHOH D0oJIe3HM, XPOHMYECKOI MOYEHHON HEAOCTATOMHOCTH, aJlICPIHil,
Pasrpy304HbIE IHX U3 ChIPbIX OBOLUEH MM TUIO0B TAKXKE UCMONBL3YIOTCS B jIcUCHIN
HEKOTOPBIX 3a00/eBaHHIA.

PeayuupoBaHHoe NUTaHWe

PenyuMpoBaHHOE MUTAHUE OCHOBAHO HA PEKOMEHAALUSX, COIJIACHO KOTOPLIM U151
COXPAHEHMSA 300POBbS HEOOXOAUMO MOCTOSIHHOE PE3KO OrpaHuMeHHoe (B cpeiHem
B 2—3 pasza 1o cpaBHEHHIO ¢ (DM3NOOTHUECKUMU HOPMaMH) NOTPEOICHHE DHEPIHIL.
JLst YKPErUieHUs! 300pOBbsl PEKOMEHAYETCS M IOOPOBOJILHOC MOJIHOE MOJ0JaHNE —
NpeKpalieH1e noTpebieHus NMUILKM ¢ COXpaHeHHeM rnpHema Boabl. CTOpOHHIKH
penylUpOBAHHOIO MUTAHMSI CYUTAIOT, YTO JUISI B3POCJIOro MC/A0BEKA ¢ HOPMaNLHOI
Macco# Tena nocratouyHo norpebneHue okono 1000 kkan n 25—30 r Geska B CYTKH.
SHEepProleHHOCTh TAKOro PALMOHA HAXOAMTCS! HUXE YPOBHS OCHOBHOIO OOMEHa LIS
oy npeobiiagaiowero 6onbLMHCTRA moaeH. MapecTHo, YTo npH BbICOKONH TEMNEpaType
L OKPYXaIOWIEH CPeabl 3aTPaThl S3HEPIrHH OPraHW3MOM HA TEMJIONMPOLYKLHIO CHIXA-
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toTcs. Ha atom pakTe OCHOBaHBI pas/iuiHbIC MOAXO/b! K 9HEPrOUCHHOCTH MUTAHUS
HACEJIEH U, ITPOXHBAIOILIETD B XOJIOJHOM M XapKoM KinuMaTe. OQHAKO 3TO BIHAHUE
OKPYXalouler cpeibl He 03HAuaeT, YTO OPraHU3M He Hyxnaercs B aHepruy. Opra-
HHM3M Y€/10BEKa CrIocobeH B HEKOTOPOH CTENEHU M 10 ONpeaeieHHOrO Mpeiesa npH-
CrocabnuBaTLCs K peylIHPOBAHHOMY IHTAHUIO 3a CYET COKPALUEHHs DHEPro3aTpar.
Y BbIHYXXIEHHO HeI0CAAIOLIMX JTIOei OCHOBHOI 0OMEH CHHXKAETCH, YMEHBIIACTCS
TEMJIONMPOAYKLHSA, UTO MPOSBAACTCS CHUXEHMEM TEMIIEpaTyphl Tea W MOCTOSH-
HOIt 390K0CTBIO. Takas BEIHYXICHHAS MEPeCTpoiiKa o6MeHa BEIIECTB XapaKTepHa
1s 3aboneBaHusl OEIKOBO-IHEPreTHYECKOH HEIOCTATOUHOCTH, HEeMpHeMIeMa ais
DOJILIIMHCTBA 310POBLIX U HONBHBIX JIIOACH.

B0O3MOXHO, Y HEKOTOPBIX JUL (MPUBEPXEHIIEB PEAyLIMPOBAHHOIO TMHUTAHUS)
noTpedbHOCTL B 3HEPruM, Oenkax M OpYrUX MUIUEBLIX BELIECTBAX HAC/IEACTBEHHO
HaXOIMUTCSA HA HU3KOM ypoBHe. OHAKO 3TO TONBKO MCKIIOYEHUE, a HE TIPABUIO.
O nocneacTBusAX UTMTENBHOIO Pe3KOro OrpaHUMEHHOro NUTAHUS CBHAETENLCTBY-
10T TSKEJIbIC MPOSIBICHUS BENKOBO-3HEPreTHYECKOI, BUTAMUHHON U MUHEDPATBHOM
HEAOCTATOMHOCTH ¥ DONbHBIX HEPBHO-NCHXHUYECKON aHopekcHeii. bojibHble yoex-
NIEHLI B CBOEH MHMMOI MOMHOTE W CTPEMSITCS JTIIOOBLIMU criocobaMu noxyneTs. OHM
nce Doabiue 1 00JbIIE OTPaHHYHBAIOT CBOM pPallMOH, HEPEAKO 0O0CHOBBIBAs 3TO pe-
KOMEHOALIMSIMM CTOPOHHHKOB pEAYUNPOBAHHOIO MHTAHUA.

PenyunposanHoe nuraHue — 370 H3BpalUEHHE NIPABUILHOTO MOIOXEHHA paLHO-
HAJIBHOTO NUTaHHs 00 YMEPEHHOCTH B €l1€, ANEKBATHOCTH MUTAHUS MOTPEOHOCTAM
oprannama. [loayronoanstii paunoH peayLHpOBaHHOTO MUTAHHUS HE MOXeT BhITh
PEKOMCHAOBAH OOABLWMHCTBY JIOACH, MOCKONLKY OH HAaHOCHUT yluepd 310pOBLIO.
Onuako orpaHnyeHHOE 10 IHEPruH, HO obecrneunBalollee NoTpeOHOCTE OpraHu3Ma
B HEIAMCHUMBLX [THILEBLIX BEULECTBAX MUTAHHE HALULIO LWHPOKOE NMPHUMEHEHHE NPH
JICUCHITH OXKNPEHNS B LIEJSIX CHIDKCHSI M30BITOYHON Macchl Tesia Y DONIBHBIX THIIEP-
TOHIYCCKOIT BOME3HBIO, HILEMIYECKOIT GONe3HBIO cepaLa, caxapHbiM AHaGeTOM,

lonopaxue

MssecTHbl pasibic GopMbl BO3NCHCTBUSA TOJIONOM: LHTeNbHOE (2—4 Hen) BO3-
JCPAAHUE OT IMPHEMA MHUIM; MCPHOAHYECKOE MOBTOPEHHE KPaTKOBPEMEHHBIX
(7=10 aueit) roaoaaHmii; CHCTEMATHYCCKHE PAa3rPY304HbIE IHH C MOJHLIM OTKa30M
OT MU B TedeHe cyvrok. JicueOHoe rofionaHue moaytuao Ha3BaHUE pasrpy3oM-
HO-=AHCTHUCCKOIT TEPanuit i OCYUIECTRISIETCS! TONBKO B CNeUHaNbHBIX OTIENEHHAX
DOJIBLHIIL MOCE ACTANLHOIO 00CICAOBAHKHA BOABHOTO.

[Mpi UTHTEALHOM TOAOLAHMH B OPraHU3ME MPOMCXOAAT HEONAroNnpUATHbIE W3~
MEHEHIsE: pacnal i noTepst PYHKUHOHANBHO aKTHBHLIX GENKOB TKaHeH, obenHeHHe
BUTAMHHAMIH, MHHCPAALHBIMH BCILECTBAMH, HAKOTUIEHHE B KPOBH MOY€BOH KHCII0~
Thi H IPOAYKTOB HENOJIHOIO OKHC/ICHHS DEIKOB W XKHPOB, CABUT KHCIOTHO-OCHOB-
HOIO COCTOSIHHS OPraHi3Ma B CTOPOHY MeTabonuyeckoro auunosa. KnuHuuecku
9TO COCTOSIHHE MOXET CONPOBOXAATHCA PE3KOH apTePHATBHON THNOTEHIHEH, THITO=
FIHKEMHUECKMMH COCTOSIHUSIMH (CHUXEHHEM COIEPXKAHHS [NTIOKO3L! B KPOBH), Ha-
PYLICHHSMH MCHX0IMOLIMOHAIBHOI ¢hephl BIUIOTH N0 MCHXHUECKHX PACCTPOHCTB,
rHMOBUTAMNHO3AMH C SIBJICHHMSIMK MNOJIMHEBPUTOR, MOPAXEHUAMH KOXH W BOJIOC,
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xenezoneUUMTHEIMY aHeMHAMN. Onucansl cryuan CMEPTH OT CEpAEYHOIl Heno-
CTATOYHOCTH B CBA3M C H3MEHEHMsIMU OT pacnana O€1KOB MBILLLL Cepaua, oT MHap-
KTa MHOKApAa, XeJIYA0YHOro KpOBOTEUEHMS!, 8 TAKXKE OT OCTPOro B3AYTHS KeJyaKa
13-32 UANKILHErO NPUEMA TJIOTHOM MWLM 1NOCe roJIoNaHHsl.

Xapakrep, 4acTOTa U CTEMEHb BBIPAXEHHOCTH OCIOXHEHUH NMPH UIMTEILHOM
POJIONAHNH MHAWBHMAYANbHO Henpeackadyembl. MMeHHO mosaTtomy neuebHoe ro-
JIOIAHKE MOKA3aHO TONBKO KakK METON BbiOOpa, KOrAa TpaluLUMOHHLIE METOIbL TE-
panuM He IAKT KIMHUYecKoro agdekra. JUIMTENbHOE W JaXe KPaTKOBpPEeMEHHOE
rOJIONaHKE NPOTUBONOKA3aHO MPH MHOTHUX 3a60J1EBAHUAX.

Bo3o6HOBNEeHHE TMHUTAHUS MOCAE FONOJAHMSI COMPOBOXKIAETCS HWHTEHCHBHBLIM
OTJIOXKEHHEM XMpa, B YaCTHOCTH B nedyeHu. YUem aosnbilie yesoBeKk HAXOAMTCS Ha TO-
JIOOHOM pexXuMe, TeM ObiCTpee OH MOTOM HabHpaeT Maccy Tena. D10 0ObsACHAETCS
TEM, YTO MNpPH MUITUTENIbHOM TONOJaHMKM DHOXMMHYECKHE CHCTeMbl OpraH1M3ma npm-
CrocabiBaloTCs K 9KOHOMHOMY pacxony 2Hepriu. MUMEeHHO MoaTtoMy npu oxupe-
HHUH JUIMTEJIEHOE roJIofaHKHe He N0Ka3aHo, TaK KaK B BOCCTAHOBUTE/ILHOM [1EPHOIC
Macca Tesia ObICTPO BOCTIONHSIETCS aXe MPH OrpaHMYeHHOM NUTaHuK. HekoTtopsle
JleyebHbIe CXeMbl OMYCKAIOTCS MPH OXXMPEHUH M HEKOTOPLIX NpYyrux 3abojiesaHm-
AX: OCTPOM NaHKPEeaTHTE, OCTPOM XOJIELMCTHTE, A3BEHHOI DONE3HM KeNyaKa U JiBe-
HaaUATHIIEPCTHON KHIUKH, OCNOXHEHHOW KPOBOTEYECHHUEM, pasrpy3ouHbIe AHH
C MOJIHbIM OTKa30M OT IpMEMa NMUILUK B TEHEHHE CYTOK MOA Hab/loACHMEM BpaYa.
Her HHKakuMx HayuHbIX OCHOBaHWIA, YTOOBI PEKOMEHIOBATh MIMTEIbLHOE MM Kpa-
TKOBpeMeHHoe (7—10 mHeit) ronogaHue WIst «O3MOPOBJICHUS» 3M0POBLIX JIIOACH,
a caMoJjieyeHue roJionoM OoNbHBIX JIofeH KpaiHe onacHo. XOTs OAHOIHEBHOE r0-
JIOAaHHE HE MOXET MNPHUHECTH CYLUECTBEHHOIO Bpeila 3/10POBOMY HYENOBCKY, NMOJbL3d
TAKOT0 roIofaHHusaA Hay4YHO HE MOATBEepXJcHa.

PaapnensHoe nuTaHue

PaspenbHoe NUTaHUEe — OTAENbHOE, HECMCLIMBACMOE NOTPEBJICHUE Pa3tbIX 110
XHMHYECKOMY COCTaBY MPOAYKTOB BO BPeMs NMpMeMa nmuik, PasacabHoe nutaHne
OCHOBBIBACTCA Ha MPEACTABICHUAX O COBMECTHMBIX U HECOBMECTHMbIX COMCTAHM-
AX NNPONYKTOB W BPENHOCTH IUIA 3I0POBLS COBMCLUCHHS PAa3JIMIHBIX [IPOAYKTOB, T.C.
CMELUAHHOM ITHLLLHK.

PaznenbHOC NMUTAHME MUCKIIOUACT CICAYIOLLME COUCTAHMS TTPOAYKTOB: Benki
M Kpaxmai, Oesikv U XKupbl, OeNKK M caxapa, KpaxMal U caxapa, KMCJble i CIIKHE
(PpyKTbI, KHCABIE NMPOAYKTHI C BENIKAMM, KHCIbIC MPOAYKTHI € KpaxManoM. Monoko,
apOyabl ¥ JbIHM MOTYT YOTPEOAATHLCA TOMLKO OTACABLHO OT APYroii muum. Janpe-
1iaercs ynotpebieH1e COKOB MeXay MpMeMamMu nuiud v T.4. Moa cnopamu «Genkins,
«KpaxMai», «KHMpbl» MMEIOTCA B BMAY COOTBETCTBYIOILUHE NMPOAYKTbI-HCTOUHHKH
9THX MakKpo2JIEMEHTOB: UIsl OeJIKoB — Msico, puiba, culp, situa, opexy u Jp.; Jutsl
Kpaxmaia — 3epHoBbie, 6060BbIe, KapTo(enb, THIKBA W P.; ISl XMPOB — pactu-
TeNLHLIE Macia, Caio, CAUBKM, XHpHOE Msco U Ip. OnHako nonoGHast kKnaccugu-
KalUus MpONYKTOB INPEACTABISETCA HECOCTOATENILHONM: B AiUaX U MHOTMX ChIpax
MOYTH OAMHAKOBOE KOJWYECTBO OCIIKOB M XHUPOB; B opexax OCIKOB MCHBIIE, MEM
JXKMPOB; B DODOBLIX MHOIO He TOJILKO KpaxMana, HO ¥ Oenkop, U T.1. Takum obpa-
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30M, BO MHOTHX NPOILYKTaX MPUPOAHO COYETAIOTCS pa3iInY HbIC MULLEBLIE BEILIECTBA,
KOTOPbLIE HEBO3MOXHO M30JIMPOBATh MPU NMPHEME MULLLK.

buonoruueckuii CMbICH pasgenLHOro MUTaHusi 060CHOBBIBAIOT TEM, HUTO MnpH
HECMELUCHWUN MHIICBBIX NMPOAYKTOB MX MEpPEeBapMBaHUE YNIYYlUAETCsl, MIPOHCXOMMUT
Haubosce nonHo, B pe3yabTaTe YE€ro B TOJNCTYIO KMIUKY MOMANAeT MUHMMAILHOE
KOJMUYECTBO HEMepesapeHHO! MUILK. DTO TOPMO3MUT PA3BUTHE KULLEUHOM MHKPO-
(bs10pbl, NpoLecchl THUEHHS K DPOXEHMS B KULLIEUHHUKE, & B KOHEYHOM MTOIE NMpeay-
MpexiaeT KHIeYHY0 HHTOKCHKAaLUIO opraHu3Ma. PasnensHoe norpebaeHue 6eska
M Kpaxmasia oOBbACHAIOT TEM, YTO [UTS CBOETO MepeBapyMBaHus B Xenyake 6enkosas
MUILA TpebdyeT KUCNO#H cpelbi, 4 KpaXMalnucTas — HEHTPanbHOM WM IIEJIOYHOM.
CnenosarenbHO, HENb3A OAHOBPEMEHHO €CTh MACO ¢ KapTodeneM, Xieb ¢ cbipoM
WAH AHUOM. Pa3nesnbHOe MOTPedACHHE KMCABIX M KPAaXMAIHMCTBIX NMPOLYKTOB 00b-
SICHSIIOT TEM, YTO KHCJIOTHI pa3pylualoT aMuia3y ClioHbl, HCOOXOAMMYIO IUTs MepeBa-
pPHBAHMWA Kpaxmaia B poTOBOIt monoctu. MMEHHO MO3TOMY HEJIb3si OMHOBPEMEHHO
eCTh TOMAaTLI ¢ KapTodenem wian xiedboM, a Kuciable QpyKThl (LHTPYCOBBIE, TPAHATHI,
CIMBBI M 21p.) caeayeT ecThb 3a 30 MUH 1O OpYrUX NpoaykToB. CxonHble 0ObACHEHUSA
JAaHbl B OTHOLICHUH APYTHX COYETAHMIT NPOAYKTOB.

MHoOropekoBas npakTHKa NUTAHWUA HACENEHUA BCEX CTPaH MOCTPOCHA HE Ha pa3-
AEBHOM [MPHEME OTAE/bHBIX MPOAYKTOB, 4 Ha UX pa3yMHOM coveTaHuu. CoueTaHus
MPOAYKTOB NPOLLIN [IPOBEPKY HA [1€PEeHOCHMOCTb HA NPOTKEHUH XXU3HU MHOTHX
nokojieHuii. Pekomenavemoe B pasfeNbHOM MNHUTAHUKM MoTpebieHHe MOJIOKA OT-
AEJILHO OT APYToil NMHUIH OTIPOBEPraeTcs ICTOHCKOH, (PMHCKOM, NaThIUCKOH KyXHSI-
MM, JUIS KOTOPBIX XapaKTePHO coMeTaHe MONOKa, KapTodens U pbiobI.

Briepsbie B 1928 r. FepGepr LLenton paspaoran crneunanbHylo Tabinuy coBMe-
CTHMOCTH NpOAVKTOR (Tabdn. 2.1).
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Oxonuanue maba. 2.1

=
= 2
g g 2 % _g, g 2
2| g on || E| 8| £ 8 o | =
Haumenosanne | o | S | 5| = | 8 Sl sl 2|l 2| 3| =] 5] & =
3 'Lg m E = & - = =) =9 (=" g =
NMHIEBLIX = = 2 = v | 2 E 3|l g|*e|= 2
npomkron. | S| | 8|5 | 8 E =4 % | §|IS|=||F]|°
2| &| = E 5| | = s | & &
= [3p) g = - o 5 = :S
= g cle|g|2 &
@ o -
S 2172
Q
Caxap, KOH-
outepckmena- | 2 | 2 | 2 | 2| 2| =2 |2 |2 |4|2|2|2]|2]|2]|?2
nenus
Xneb, Kpynbl, 2
“a i 2 J | 4| 4] 4 4|l =1212]41]141|2]2 J | 2 3
B el IR R AR e s e Natlian] = ha (e s [ 2 | o3 | | 2| 4
Thbi, MOMHIOPHI
Cnamaedpyxmat| 2 [ 2 | 2 [ 3| 3 (2 (23| -4 |33 |4]2]2]3
Jenevnicopowi | 4 | 4 | 4 | 4 | 4| 4| 4| 4| 4| =-|4]2|4])4]|4]4
SraoamnCidell Sl ailfa e ba ) 2l e s 3 | e | = '3 e | & | 3] 4
OBOLLM
Monoko I (S (o ] L 2 B ] S AR [ 1055 B [ ] (e ] ] . 2
Tsopor ZO 24 |2 AN RS S22 3| T (a2 =] 4 2 | 4
Crip, 6pbiHaa 2al |20l s N BRI | 2 | E3E A 220 1T | 24 = 2] 3
Situa FolE2a R 20 Pl i E i) B S R 3| 2 2.1 2 |=| 2
Opexu 2131212142343 |4]|4]2]4 3 2| =

IMpumeuannsn: 4 — Xopoluo; 3 — HEHTPWIBHO; 2 — MJI0X0,

PaspenbHOoe nUTaHHWEe HE HAHOCHUT BPEA OPraHu3My, €CJIM OHO TPOAOJIKACTCS
Heaonro. JUMUTeNbHOe pa3ieibHOe MUTAHME MOXCT BLI3BATH ONPEACACHHYIO AMHC-
(hYHKUMIO IMULLCBAPHUTENLHBIX XKEJe3 U BO3MOXHBLIC CHOXHOCTH B NUUICBAPCHIN
NPH nepexone Ha OOBIYHYIO, CMELIAHHYIO MHULILY.

TeMm He MeHee HeJib3s OAAHO3HAYHO YTBEPXAaTh, YTO Pa3sie/ibHOC MHTAHHC HE
MMeEeT HUKAKOro npakruueckoro sHaucHus. [Mpu 3abonesanusnx opraton nuniesa-
peHus (XPOHHYECKOM aHALMAHOM TacTPHUTE, raCTPOAYOACHUTE, PEUHANBHPYIOIICM
NMAaHKPeaTHT M Ap.) pasaeibHblid NMPHEM MPOAYKTOB W OMIOA € YUETOM IPECHMYILE-
CTBEHHOIO CoepXaHMsA OCHOBHBIX NULLEBLIX BEULECTB MOXCT AABATD MTOJOXHTC/Ib-
Hbll adhhexT y yacTH 60abHbIX. OIHAKO OCHOBHLIM ITPABHJIOM NMoaGopa NPOAYKTOB
NpH 3a00NeBaAHUAX OPraHOB MUILEBAPEHMS SIBJISCTCA YUET MHAUBHIYILHBIX OCO-
OeHHocTe# 6onbHOro. Ciaenopare/ibHO, HE CYLIECTBYCT CAMHOIT CXCMBLI PA3IC/ICHMUSA
NMPONYKTOB MNIK UX coveTaHui. KpoMe Toro, peakuusi 60JIbHOIO MOXET 3aBHCETH
HE OT COYETAHHA MPOAYKTOB, @ OT HX KyluHapHoil oGpaGoTkn. ¥ GonbHbIX € pese-
LIHPOBAHHBIM XCJIYAKOM HACTYNAeT YXYALUCHHUE COCTOSIHUA OT XHIAKOH MONOUYHOI
PHCOBOH KalIH, B TO BPeM#A KaK pacchinyaTyio OHM MEPEHOCST XOPOLlIO.
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MuTanue makpo6HoTHKOB

CucremMa nuTaHus MakpoGMOTHKOB (1ONTOXHUTCAEH) BO3HMKIA B SMOHUK
B Havane XX B. MakpoGMOTHKM CUNTAIOT, YTO JUISl YIYYLICHUS 3TOPOBBS 1 npo-
(DUNAKTHKH MHOIUX 3a6051eBaHNIl HALo U36eraTh MAca KHBOTHBIX M NTHULBI, KK~
BOTHBIX JXHPOB, MOJIOMHBIX MPOAYKTOB, Caxapa, Meja, HaTypaJbHOro Koge 1 vas.
He pexoMeHAyIoTCA OUUILECHHBIC 3ePHOBBIE MPOAYKTHI (KPYMbl, MyKa, MaKapOH-
HbIC M3/I€Hs1), MPOAYKTLI MPOMBILLIIEHHOrO NMPOW3BOJCTBA, BKJIIOYasd KOHCEPBH-
POBaHHBIC M 3aMOPOXEHHBIE, NMoBapeHHast coib. PpPyKTHl OrpaHHUYUBAIOT; LI
KUTEJIEH YMEPEHHOro KJiMMaTa HE PEKOMEHAYIOTCS UMTPYCOBbIC M ApPYrUe Mpu-
BO3HbIe rUioAbl. OCHOBONH MUTaHWUs MaKpPOGHOTHKOB SIBAAIOTCS 3€PHOBHIE MpPO-
AYKThI: HEMOJUPOBAHHBII PHC, LIEJIbHbIC 3epHA MMILIEHUIIBI U APYIUX 3J1aK0B, XJieh
M MYUHBIC U3ASNHUS U3 HEMPOCEAHHOI MYKH. B paunoH BiioyaloT 6060BbIE, OBO-
1M, OPexM, ceMeHa, Mopckue Bonopocan. He menee 50% o6bemMa roroBoii MUILH
JIONAKHBI COCTABMSATE LC/ABHBIC 3€PHA 3/1AKOBLIX, NPUIOTOBJCHHLIX Pa3JIMYHLIMH
crnocodamMu (Kawu 1 ap.). JAas npuroTosaeH s MUILLH UCTIOAb3YIOT TOJILKO PacTH-
Teablibie Macaa. MoTosbie 01101 NPUINPABAAIOT MOPCKOM conbio. OrpaHHYnBaeT-
csl norpedaeHne XKuaxkocT. M3 HAaNUTKOB PEKOMEHAYIOTCS O/lyBaHYMKOBBIH 4al,
Kode M3 3¢peH 3nakoBbix. PpyKThl AoMyCKalTCA 2—3 pa3a B HEAEIO, a ppiba —
| -2 pa3sa.

B cucreme nutaHist MAKpOOMOTHKOB 3aC/AVKHBACT BHUMAHMWsL HampaBjicH-
HOCTL Ha npeoljianaHie B paunoHe HepaMHUPOBAHHBIX MULLEBLIX MPOLYKTOB,
PAalHOHAILHBIC COOTHOIICHMA HATPHH H Ka/lHs, OrpaHH4YcHHE ﬂOTpEﬁﬂeHHﬂ KH-
BOTHBIX KHPOB. XOACCTEPHHA, caxapa, nopapeHHoii coni. B To Xe BpeMs NUIUEBbIC
PalHoOHbI k[;leOﬁllOTHKQB, COCTaBRACHHLIC NMPCHMYLLCCTBEHHO HJH MOJIHOCTBHID
13 371aKOBbIX, ONACHBI JUISL 3/10POBbsl H3BPALWEHUAMH PALHOHANBLHOIO M Jneved-
HOro nuranus. Takue paunoHbl AC(PHUHTHBL MO HE3AMECHUMBIM aMHHOKHCIO~
TaM, BUTAMHHAM H HCTOMHIIKAM XOPOLIO YCBOSICMOIO KaJblUA, XeJie3a, LMHKA.
Y B3pOCBIX TI0/ICH, HAXOASUIIXCH HA 3TAKOBOM palMOHE, BCTpevaloTces Oenko-
BASl HCAOCTATOMHOCTD, WIHIA, A-THIIOBUTAMHHO3, Xeje3onehuunTHas aHeMus.
CXOAHbIE OCAOXKHCHIS B COMETAHMI C 3A/ICPXKOI pocTa n paxuToMm Habmonanuch
V JICTCIT.

PEXXWUM NMUTAHWUA

[TpuBeneHHOe BLILLC NOHATHE «CHCTEMA MUTAHHA» NCTONb3YETCS IS ONHCAHHA
KOMIUICKCHOIT CHCTEMBI ITITAHNS, HANPABJICHHOI1 HA JOCTHXEHHUE ONpeAeNeHHOI
HEJTH, NPSUIATAIONICH CTPATETNIO TAKOrO A0CTHXCHHS H BKIIOHAIOILYIO MEXaHH3MBbI
oueHki e¢ sdupekTBHocTH M GesonacHocTH. Bojiee YaCTHBIM, HO Takxe HeobXxo-
JIHMBIM SIRJISICTCS MOHATHE «PEXKHUM MUTAHUSI»>, BRIIOYAIOLLEE: KOHYECTBO ITPHEMOB
MU B TEYCHNUE CYTOK (KPaTHOCTD [MHTAHMSA); pacnpene/ieHHe CYTOYHOrO palnoHa
[0 €ro HHEProlcHHOCTH, XMMHMCCKOMY COCTaBy, MPOAYKTOBOMY Habopy W Macce
Ha OTAC/ILHBIE IPHCMbI MTULLK, BPEMsL NPUEMOB MHILK B TEUCHHUE CYTOK; HHTEPBAJIBI
MCAJLY TPpHEMaMHU MHLILH; BpeMs, 3aTpauiHBacMOe Ha MPHEM MHILH.
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Cy11eCTBYET HCCKOJIBKO TIPHHLIMMOB PEXHMa OpraHH3aunu nuTaHus.

PeeyaapHocmb — CCTECTBEHHAs NOTPeGHOCTL B NPUEME MUILH B OJIHO M TO XK€
BpeMs. DTOT MPHHLUMN YCTOBHOPE(MIEKTOPHLIH, U €ro COGJIIOACHHE B 3HAYM-
TEJILHOM CTENEHM onpeacnsier nuranue B ueaoMm. Mayuenue ycnosHopeduiek-
TOPHbLIX peakuui B obaacTH (GH3NONOTHHM NMULIEBAPEHMSI PHHECIO aAKANEMHKY
M.I1. Masnosy HoGenepckyio nmpeMuio B obaacTv MeAMUMHBLI M (PU3NONOTHH
B 1904 r.

Jpobrocms numanua — obecnevyeHue noctynaeHus nuwm B KKT cpasuunrenn-
HO HeBONBLIMMHY TOpLMAMHU. B cOBpeMeHHOI KyAbType NuTaHus HanboJsiee onTu-
MAaJIbHBIM CUHTAETCS HETLIPEXPA30BOE MUTAHHE C 4—5-4aCOBBLIMH IMPOMEXYTKAMM
3aBTpaK, BTOPOH 3aBTpak (MM NONAHMK), 00en U yxXuH. [IpaBMAbHBIA peXxuMm
nuranus obecrnieunBact 3G PeKTUBHOCTL paboTLI MULIEBAPUTEABHON CHCTEMBbI,
HOPMaJIbHOE YCBOCHMWE MULIM M TCYeHMEe OOMEHA BELUCCTB, XOPOUIEE CAMOUYB-
creie. Ha ocHOBAHWM MHOTOYMCIEHHLIX HAOMIOAEHWIA NpeiaraeTcs pasaeicHune
oOBeMa MUILM B TeueHue JHA (110 KAIOPUHHOCTH B TOM YMCIIE) CleAyiomMm obpa-
30M: 3aBTpak — 20—25%, Bropoit 3aBTpak — 10—15%, oben — 40-45%, yxun —
20—25%.TIpuTpexpa3oBoM nMuTaHUK: 3aBTpak — 25—30%, 06en—45—50%, yxuH —
20-25%.

Ipy CKIOHHOCTH K OXMWpPEHHMIO pekomeHayercsi Gosee yacTblii npuem nuui
(rIp¥ 3TOM B CYMME KAJIOPDMIHHOCTD MUILLK HE J0JIKHA MPEBLILLATL HOpMY) — 5—6 pa3
B AeHb. Hanpumep, npuem | si6noka uau | crakana kedupa u t.n. Cunraercs, 1ro
MpH YaCTOM MpHeMe NMUIILH BO36YIMMOCTS LICHTpa rooaa (1aTepaibHbiX sificp Cpe/i-
HEero rurnoTtajiaMyca) CHUXKaeTCsi, a BO30yAHMOCTL LIEHTPa HAckiLLCHUs (BCHTPOME-
IHWaNbHBIX SOep CpelHero runorajlaMyca), HaobopoT, BO3pacTaeT, YTo YMCHBLILACT
anmneTMT.

ITpoMeEXYTOK MEXi1y NpUEeMaMHM TNMHILKM J0JIKEH COCTaB/IsiTh He MeHee 2 4. Ena
B MTPOMEXYTKAX MEXIY OCHOBHBIMH NMpUEMaMM MUILK «NiepeOuBacT» anneruT i Ha-
PYLUAET pUTMHYHYIO AEATELHOCTL OpraHoB nuiiesapenust. [pu 6uicTpoii cie nnma
TUIOXO MEepPeXeBbiBAETCA U W3MEJILYAeTCsl, HelocTaTouHO obpabaThinacTes cloHoil.
DTO BEJIET K MATULIHEH HATPY3KE HA XKCAYAOK, YXYALCHHUIO NEPeBapHBAHHSI H YCBO-
eHus nuiuM. [py TOponIuBoi efe Me/UIeHHEE HACTYNACT MYBCTBO HACKIILCH IS, UTO
CrocoOCTBYET MepeeaaHmIo.

INponomxuTenbHOCTL €abl BO Bpemsi obena — ne menee 30 mun. B nepouiii
yac nocjie npueMa oGWJILHOW NMUIUM BO3HMKAET COMWIMBOCTL, CHuxXaercs pabo-
ToCnmocobHocTh, MMEHHO TO3TOMY BO BpeMsi mepepbina B pabote norpebisicmasn
MUILA HE A0/DKHA NMpeBbiaTh 35% 3HEPrOUEHHOCTH W MACCHI CYTOMHOIO PalHO-
Ha, He IO/KHA BKIIOYATh TpyAHOMepepapunacmoie Gmiona (kuproe msico, Gobo-
Bbie U Np.). B yXuHE HE JOKHO ObITh MPOAYKTOB, ODPEMEHSIOLINX CCKPCTOPHYIO
W ABUTATENbLHYIO (DYHKUWH MULIEBAPHTEIbHBIX OPraHoB, BLI3LIBAIOIIHX MOBLIILICH-
Hoe razoobpasoBaHue, MCTCOPH3M H HOMHYIO CCKPELIMIO Xenyaka (Kapeusic 61104,
NPOAYKTHI, Oorarteie XUpoM, rpyboil KieTuaTkoii, SKCTPAKTUBHLIMH BELLICCTBAMM,
MOBAPEHHOU coNbio). IMocneaHrit NPUEM MULLK CACAYET NPHUHUMATL HC IO3XE
yeM 3a 1,5—2 4 no cHa. OH nomxeH coctapiisnTh S—10% cyrouHoii aHeproleHHOCTH
PaLMOHA M BKJIOYATh TAKWUC NMPOAYKTHI, KAK MOJIOKO, KUCAOMOJIOYHBIC HAMNTKH,
(pYKTHI, COKM, X1e600yN0UHbLIC H3/ICHs.
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CueremMaTHyecKHe HApPYLWICHUS pexnuMa nuTanus (ema BCYXOMSATKY, PCAKHE
H OBHNIBHBIE NMPUEMBl NulLK, BecnopsaoYHas ena) YXYALAalT o6MeH BellecTs
H CrOCOBCTBYIOT BO3HMKHOBEHUIO GONE3HEN OPraHoOB NUiIEBapeHHsi, B Y4CTHO-
CTH racTpuToB. OGuIbHAs €/la HA HOUbL YCHIIMBACT BO3MOXKHOCTL (CAYKHT (hak-
TOPOM pPHCKa) BO3HMKHOBEHMsi MH(APKTa MMOKapaa, OCTPOro MaHKpeaTuTa,
0boCTpeHMs s3BeHHOMH BonesHn u npyrux 3abonesanuii. HabnoneHus 3a pexH-
MOM TMHTAHUS CTYACHTOB NMOKa3biBaloT, 4To 20—30% CTYyACHTOB He 3aBTPaKaioT.
Cpenu ciaboycneBalounx CTYAEHTOB KOJIUYECTBO JIMLL, UMEIOILMX JIUILb 2-KpaT-
Hoe nutanune, nocturaer 60%. CornacHO HEKOTOPBIM IAHHLIM, UMEETCS ONpe/e-
JeHHaA Koppensuus Mexay 3QQeKTHBHOCTBIO yiueOHOro npouecca M pexuMom
MUTaHUA.

[Tpi padoTe ¢ nauMeHTaMM, NOMHMO YKa3aHHBIX TPeOOBAHMI K peXKUMY MUTa-
HHSl, CMCUMAIMCT B 00MIACTH NMUTAHMS IOJUKCH YUMTHIBAaTh H3MEHEHHUs XapaKTepa
i BpeMeHH (cMmeHHas pabota) Tpyaa, KiuMaTa, HHAHBHAYANbLHBIX 0cCOOeHHOCTEN
yenopeka. [Mpu BLICOKON Temneparype BO3AyXa anmneTHT CHUXAeTCH, CeKpeUMs
NMHILCBAPNTEILHBIX XKeje3 yruetaercs, asurarenbHas yHkuusi KKT Hapylua-
ercst. B 9TUX yCAOBHSIX MOXHO YBENMMUTbL SHEProUeHHOCTL 3aBTPaka M YXMHA,
a4 2HEProueHHOCTh obena cokpatuth A0 25—30% cyTouHOil. YCTaHOBAEHO, YTO
noOTPedHOCTL B TIpMEMEe MMHIIH CBA3aHA ¢ WHAMBHIAYMILHBIMM OCODEHHOCTAMM
cyToMHOro Gnopurma (hyHKUNIG opraHu3ma. Y OONbWIKMHCTBA NIOACH YBETHUCHHUE
vpoBHs 5THX (hyHKI HabmonaeTcs B MEpBYIO NOJAOBUHY AHs (YTPEHHUH THIT).
3T NOAN HOPMAJILHO BOCTIPHHHMMAIOT MJIOTHLIH 3aBTPaK. Y APYrux JNoAeH yTpoM
VPOBCHL (PYHKLINIT OPralii3Ma MOHHXEH, OH MOBLILLACTCS BO BTOPVIO MMOJIOBHHY
ans. st HuX naoTHLI 3aBTPAK 1 VKIH N0/KHBL ObIThL CABUHYTBI Ha 6oJiee 1o3n-
HHC YCHI.

Y DOALHBIX JIOACTT PEANM TTHTAHHA MOXCT H3MEHATLCA B 3aBUCHMOCTH OT Xa-
pakrepa sabosesanst 1 Bia aevueduuix npouenyp. das acuebHo-npodunakTHie-
CKHX 1 CAHATOPHO=KVPOPTHBIX YUPEKACHHIT YCTAHOBNGHO KaK MUHMMYM 4-pa3zoBoe
miranne. Takoil ke pexiM KelarejieH B caHatopHsx-npodunakTopusax. [Npuem
i 5—6 pas B AcHbL HeoOXoAUM NpH 000CTPEHUH sI3BEHHON BONE3HU, XONELIMCTH-
T¢, HH(MAPKTS MHOKAPAA, HEAOCTATOMHOCTH KPOBOOOPALUCHMS, COCTOSIHUH T0ce
PEICKITII KEAVIAKA, B M0CJAE0Nepaltinotblii nepuon u T.4. [pu yactom, 1pobHOM
AUTRHIN HeoOX0MHMO GOJICe PABHOMEPHOEC pacipeacieHHe SHEProUeHHOCTH PatiM-
OHil Ha 3apTpaK. oben 1t yRnH. Mpi 4-pasoBoM MuUTaHMH JerKuit 2-i1 YXXHH Xena-
TCALHCH NOUIHIKD, TAK KaK HOMHOI NEPEPLIB MEXILY MPpHEMaMH MHLILH HE A0JKCH
npesuiars 10=11 v,

[pn 3-pasoBoM NHTAHIK AONOJHHTENLHO BKJIOYAIOT 2-if 3aBTPAK MIH MO~
AHMK, Npi 6-pasosoM — o0a aTHX npuema nuin. Hekoropsie 60/bHBIE MOTYT
MOAVIATH HEOOABLIIOE KOANMCCTBO MHIH # HOUBIO (B C/y4ae roloAHBIX HOMHBIX
Goneit npn sipeHHoi Gonesnn). boiibHbIE, Y KOTOPBIX K BEUCPY MOBLILACTCH TEM~
MepATYPA TCAA Il YXVIULIASTCH CAMOMYBCTBHE, IOJKHBI Mony4aTs He MeHee 70% cy-
TOYHOI IHEPrOUCHHOCTH B YTPEHHE-IHEBHLIC YaChl. [1pn XapKoit rnoroge MOXHO
Ha 5—10% yBeqHunTh 9HCProOLUCHHOCTL YXKnHA 3a cuer obena. [pumepHoe pac-
Npeac/icHIEe HEPTOLUEHHOCTH CYTOUHLIX PAUHOHOB B DOJILHHLAX MPEACTABIEHO
B Tabdn. 2.2
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TatGmua 2.2, PacnpeacieHne SHCPreTHYCCKON LICHHOCTH CYTOMHBIX paunonos (%) no npu-
EMAM MHLUIA B GONBHHYHBIX YUPCKIACHMUAX

[pnem momm 4:::?1:? 5“:1::?::2 6-pasosoe nuTane
(BapnanTsi)
3aBTpak 25=-30 20-25 25 20-25
2-11 3aBTpaK - 10-15 - 10—=15
OGen 35-40 30 35 25-30
[Monaxnk - - 10 10—15
Yauu 20-25 20-25 20-25 20
2=t YRHH 5-10 5-10 5-10 5-10

OcobeHHOCTH peXXMMa NMUTaHHUs B CAHATOPMSAX CBSA3aHBI C MUTHEM MHUHEPAIbHbIX
BOA M 6ajibHEONIOrHYeCKUMH (MUHEPAIbHBIMM U MOPCKMMM BAHHAMM) ITPOLLIC/IYPaMK.
banbHeoNnornueckue u rpa3eBbie MpoLeayphbl JIYYLIC MepeHOCATes Yepes 2—3 u nocie
ellbl, HECKOJIBKO XYK€ — HATOLIAK M XYKE BCEro — rocie ejibl, 0cobeHHO MacCHBHOI
(nocne obena xyxe, yeM nocie 3aprpaka). Takum obpazoM, KejatesieH MHTEPBT MeXK-
Iy €101 ¥ TIPUEMOM MPOLENYP WM YMEHBILIEHHUE 00beMa MULLIK, CheAEeHHOI1 /10 Npo-
uenyp. MUMeHHO nosaToMy Ha GanbHeonorHueckux Kypoprax l-it 3asTpak /10 npuema
NpoLenyp NO/DKEH ObiThb erkuM — 5—10% 3aHeproueHHoCTH paumona (vait, Hynou-
¥a), a 2-i cocTapnaTh 20—25% 3HEProlieHHOCTH pallMoHa. PEXUM NMUTaHMs B caHa-
TOPHMAX MOXET OBITh KaK 4-pa3oBbiM, TaK U 5—6-pa3oBbiM. DTO 3aBUCHT OT npoduis
caHaTopMs U MeCTHLIX yeioBrid. Hanpumep, B canaTopusx juist SonbHbIX ¢ 3ab0ena-
HHSIMM OPraHOB MHUILUEBAPCHMSI CJICAYET OPraHn30BaTh S—06 MpUEeMOB MHIILH.

OLIEHKA NMUTAHUA

B Teuenue nocnenHux 25 net cpead rocnuTain3upyeMbiX NallMeHTOn OTMeYa-
10TCS1 MPOOAEMBI, CBSI3aHHBIC C HEAOCTATOMHBIM NMUTaHMEM. M3BecTHO, MTO ¥ natin-
€HTOB, MCINBITHIBAIOIMX MOAODHBIE MPObNEeMbl, Malle PasBUBAIOTCS OCHOKHCHNS
MPH JIeMEHUH OCHOBHBIX 3abosieBaHunit. HapyuienHoe nutaHue 3aMeuiseT 3axin-
JIEHHE paH, BIUAET HAa UMMYHHBIA CTATYC OOJILHOIO, CHIXACT (DYHKLUHH HCKOTOPBIX
OpPraHoOB, YBEJIMYMBACT cMepTHOCTL. JUisi obecneueHust MEIHUMHCKONH TOMOIILLIO
MOXWIIbIX JIIOACH, MONYYalOUIUX HEAOCTATOMHOE THTAHHE, NIPHBJICKAIOTCS JA0TIO/-
HUTE/IbHBIE YEJI0BEHUECKHE M MTPOYHE PECyPChI.

HecmoTps Ha nepeyUcaeHHbIC MPOBJIeMbl, HEIOCTATOK MUTaHH TAK WIH HHAUC
OoTMeYaercsl Kak MUHMMYM Yy 1/3 mauuenTon B 60sbHNLAX Beex ypoBHeit, 3auacTyio
COCTOSIHMSA, BBI3BAHHDLIC HEMPABMIBHLIM INMUTAHHEM, BBLIMAAAIT M3 [MOJS 3PCHIS
Bpaya. B HEKOTOpLIX CTpaHaX NMPOBOAMTCS ClCLHANILHOE 0By CHNE Bpavcii, Harpas-
JIEHHOE Ha pacrpocTpaHEHWE 3HAHMK O COCTOSIHMSX, CBSI3AHHLIX C HAPYILICHHLIM
NMUTAHHUEM, H METO/IaX Ero KOPpPeKUHH.

[NonobHbie 3HAHUS HEOBXOAMMBL IS MPEAOCTANICHUS NALMCHTY TMOJHOLCH=
HOM NpotecCHOHANBHONK MENHIIMHCKON 1TOMOLIH, B npakTHKE NOAMKIHHHYECKOrO
Bpaya HeOOXOAMMEI 3HAHUSI METO/IOB, MO3BOJAIOIMX NPABMALHO MPOBOANTL OLCH-
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Ky NMUTaHHs y Kaxaoro nauueHTa. Hacrosiiasi rnasa nocssiieHa pacCMOTPEHHIO
CHHIPOMOB HapylLEHHOTO MUTAHUS U TEXHUKAM, HCMOJbL3YEMbIM B KIMHHUECKOM
TIPAKTHKE U151 TOMOIIY TAKUM MaLUeHTaM.

OueHKa MUTaHKs MPOBOANTCS B LIENSIX ONPEACIEHUS CTATYCA MUTAHUA NMalIMeHTa
W BBISIBJICHHS BO3MOXHbBIX CHMITOMOB, CBA3aHHbIX C ero HapyieHueM. [Tockonbky
OTCYTCTBYIOT YeTKHE KJIMHMYECKUE WIH JabOpaTOPHLIE MHAMKATOPEI CTATyCa MH-
TaHUsl, B KAKIOM ciiyyae HeOOXOMHMO YUMTBIBATh MHAMBHAYAILHBIE OCOOEHHOCTH
OpPraHu3Ma 4esioBeKa: aHamHe3 (BO3pacT, MoJ, PErMoH MPOXUBAHMSI, XapaKTep Tpy-
NIOBOM NEATENLHOCTH), (DU3HKANBHBIHN OCMOTP, AHTPONOMETPHIO, XapaKTep MUTa-
HUsl, pe3yibTaThbl JabOPaTOPHBIX TECTOB.

Pacno3Hasanve CHHAPOMA HEAOCTATOYHOTO NUTAHKUA

lnst MOCTAHOBKM AMArHo3a CHHAPOMA HEAOCTATOMHOrO NMUTAHMS [POBOAST
OUCHKY COCTOSIHHA NMAUMCHTA MO TAKMM KPHTCPHAM, KakK:

® [IOTEPS WK HETOCTATOK MACChI TENA;

* OTpHUATENLHAA AHHAMUKA MOP(]OMETPHYECKHMX NOKa3aTeeil;

® CHIKEHHOE notTpebaeHue nuLLm;

® 3MEHEHHS COOTBETCTBYIOLLNX 1abopaTopHLIX MoKazaTenci (anbbymMuHa, npe-

ansbyMuHa u ap.).

HudpdepeHunanbias ANarHoCTHKAa CHIDKEHHOTO MUTaHIS AOCTATOMHO CIOXHA
1 TpedyeT ueTKOoI Kiaccnukaumu CaMoro COCTOAHMA H OLUEHKH BbI3BABLLUHX €r0 NpH-
titH. OTCYTCTBHE «30/I0TOTO CTAHIAPTa» 3aTPyIAHsET paboTy ¢ nmauMeHTaMH, ¥ KOTO-
PLIX HabI01A1I0TCH OTAC/IBHBIC NPH3HAKH HEAOCTATOMHOCTH INHUTAHWS MpH OTCYTCTBHH
BLIPIKEHHLIX  KIMHIMECKHX MPOSIBACHHI, MO3BONAAIOIWMX ONpPEACNNTD TAaTOreHe3
ITHX cHMNTOMOB. [L1si BuIOOpa ANEKBATHOI TEPANEBTHUCCKO TAKTHKH HECOOXOAUMO
HNPaBIibHO VCTAHOBH T, KAKOil 1IMEHHO CHMIITOM OTPENCINCT THXCCTh COCTOAHHA
nauienTa. B Kauunueckoli npakTike BCTPeHaeTesl COMeTaHHe HECKOJILKHX CHHIAPO-
MOB, B TOM YHEIE CHHAPOMA HAPYILEHHOTO muTatust. B aTom chyuae kaptuHa, HabJio-
AACMASE BPAMOM, CJAVIKHT PE3VJIbTATOM MHOXECTBEHHBIX M3MeHEeHMit. Tem He MeHee
BLULICACHNC KIIOMCBBIX XAPAKTEPHCTHK 3a00neBaHist OCTACTCS NPHOPUTETHOH LICJIBIO.

CocTosiHIe HEAOCTATOMHOTO MUTAHNS MOXET NMPHBOAWTE K PasBUTHIO ONHOIO
H3 HTH CHHEAPOMOB:

* HCTOUICHHNIO;

® CAPROICHHH,

® KAXCKCHH;

* HeNOCTATKY OCJIKOB M 9HEPIuu;
OCTAHOBKE B HADOpe Macchl Teia.

WcTowenue

OcHoBHAasl XapaKTEPHCTUKA ITOTO COCTOAHHA — CHHXEHHE Macchl Tela B pe-
IVILTATE CKVAHOIO NUTaHuA. IpH NoHOM MCTOLUEHHMH Y MAUHEeHTa OTCYTCTBYIOT
NPH3HAKH OCTPOro MeTaGoNMYECKOro PACcCTPOHCTBA Wiu BocnaieHus. CHUXEH
PACXOZN IHEPIHH, BUCLEPAIbHEIC GEJIKH NP 3TOM COXpaHeHbl. YBennyuerns obbema
BHCKASTOMHOMH XHIKOCTH He Habawnaercs.
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CapxoneHua

STHM TEPMHHOM HA3bIBAIOT MOTEPIO MbILLIEYHON MACChl, HACTYTIAIONLYIO C BO3-
pactoM. CHHXeHHasi hu3nuecKkas IHEprusi M MOTepst CHA — ABE OCHOBHbBIE TPH-
YMHBI, CBA3AHHBIC C CApKOMEHWeH, ABNAETCA JIM 3TO COCTOAHHME HEOTHEMJIEMON
YacThi0 MpOLECCa CTApeHUs, CIEACTBHEM MAJIOMOABMXHONO 00pa3sa JKHU3HW WIH
BBI3BAHO M3MEHEHUSMM B MUTAHUMW, HEM3BECTHO. [TOCKONLKY CBA3bL MEXKAY HEMO-
CTATOYHBIM MMTAHUEM H Pa3BUTUEM CaApKOMEHHH HE OYEBMIHA, HEJb35 OIHO3HAYHO
ToJIaraTh, YTO TEpanus YCHACHHBIM MUTAHHEM MOXeET ObiTh 3hdekTunHa. DKene-
PHMEHTANBHO TONYYEHbl HEIUIOXHE pe3yNbTaThbl JICYEHHMS CApKOMEHHH, Bbipaxa-
IOLIMECS B YBEJIMYEHUH CKEJIETHOH MYCKYJIaTyphbl, OAHAKO JUIsl 3TOr0 NMPUMEHSUIMCh
TaKHe Mpenaparsl, KaKk TOPMOH pOCTa, TECTOCTEPOH, TAKXKe MPOBOAWICS TPEHUHT,
YAYYILAKOLINIT CONPOTHUBICHUE MbILLILL.

Kaxexcus

Kaxekcusi, KaKk NnpaBuJio, pasBMBaeTcsi Ha (DoHe BOCTAleHHUsl WJIM KAKOro-Jin-
60 cepbe3HOro mospexaeHus. OHa XapakTepu3yeTcst YBCIAUYCHUCM [MPOAYKUHH
LMTOKWHOB, YTO ONpe/eNnsieT COCTOsIHMEe opraHu3ma. Pacxoa aHepruM noBbilieH,
AMWHOKUCIOTHI MEePEeXousiT U3 MBILILL B Me4eHb, MOBLILUAETCH MIOKOHeoreHes. Tak-
Xe BO3pacTaeT NMPpOAYKUHsS OenkoB ocTpoil ¢hasbl BOCNAICHMUS, COOTBETCTBCHHO,
CHWXaeTcsl cUHTe3 anbOyMHHOB. Besieactsue yBeauueHus obLema BHEKIETOUHOI]
XKMAKOCTH pa3BuBaetcs aaeMa. [1pn 3TOM, HCCMOTPS Ha pa3pylICHUE KJICTOK opra-
HM3Ma, Macca Te/la MOXKET HC CHMXATbCS.

Hepgocrarox Genkos M 3HEPruu

JUns 3TOro COCTOSIHMSA XapaKTePHO HAJIMYME KaK KJIMHUYCCKHUX, TAK M OHOXHMM-
YeCcKHX NPHU3HAKOB HemocTaTouyHoro notpebacHus Genkon. K neppuim oTHoCHTCSH
M3MCHEHUS MacChl Tea ¥, COOTBETCTBEHHO, MHACKCca Macehl Tejia (MMT), ko sro-
PbIM — HH3KHE NoKasaTeau anbOyMHHa M IpYIUX npotenton. Muorue naumenrn,
CTpafaloLIHe BOCMAJIUTENLHBIMU 3a00J1€BAHUAMM, UCTILITHIBAIOT TPYAHOCTH C 1101~
YeHUEM HEODXOAMMBIX MUTATEIbHBIX BELIECTB M3 MUILKA. Y 9THX NalmeHTon oTMe-
YalOTCA CMELIAHHBIC MPU3HAKW MCTOLUCHUS M KAXCKCHHU. DTO HCOOXOJIUMO ITOMHITh
B KIMHHWYECKOM MPAKTHKE: MHOTHM MALMCHTAM, ¥ KOTOPBIX B PeayiLTare Jadopa-
TOPHOIO TECTMPOBAHMSI BhISIBJISIETCSI CHUXEHHUE YPOBHS aibOymMuHa win npeannOy-
MMHA, CTABMTCS IMarHO3 «HEJ0CTATOK GCJIKOB H SHEPIHH», B TO BPEMsI KAK Ha CAMOM
Jiefnie OHHY JIMLIb ICMOHCTPUPYIOT MPU3HAKHK PA3BUBAIOIICTOCS BOCIAICH IS,

OcravoBka B Habope maccel Tena

M3HayanbHO TEPMMH «OCTAHOBKA B HAOOpe MACCH! TEJA» MCIONB3IOBUICH U1
XapaKTePMCTHKM HeTed, He [OCTUTAIOLIMX AHTPONOMCTPHUCCKHX W/H [OBCICH-
YECKHX MOKasaTeNei, COOTBETCTBYIOLMX Bo3pacty. B nociaeaHue roust 9101 TEp-
MHH TAKXE MPpHMCHACTCH UISl ONUCAHHUA COCTOSIHHSI B3POCIILIX, TEPSIOUIUX MacCy
TENa, ACMOHCTPUPYIOLIHMX CHHXEHWE (DH3HUYCCKHMX HJIN MO3HABATEIBHBIX (QYHKLIMIL,
a TaKxe DeaHamexHocTh M becrnoMouHoCTh, HaumoHanbHblli HHCTUTYT BO3pacTa
CILUIA onuchIBaeT 3T0 COCTOSIHME CHENYIOIIHM 00Pa3oM: «...9T0 CHHAPOM MoTepH
BECA, CHUXXCHMA anmneTuTa, HeAOCTATOMHOrO TNMUTAHMA, MACCHBHOCTH, CONPOBO-
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KIAIOWMIACS Jeruapatauneii, NpU3HaKaMu JIETNpeccuu, yXyalueHueM (yHKUMi
MMMYHHOI CUCTEMbI U HU3KHMMH [10Ka3aTe/IsIMHM YPOBHsI XojiecTeponiar». Kak npasu-
JI0, OCTAaHOBKA B HADOpPE Macchl TeJIa, HE ABASACTCS CAMOCTOATEBHBIM CHMIITOMOM,
CKOpee, 39T0 MpU3HaK OIHOI0 M3 CIENYIOLINX COCTOSIHMAL H3MeHEeHHs! (hM3HYecKOon
AKTUBHOCTH, HEJIOCTATKA NMUTAHMS, ICMIPECCH M, XPOHUYECKHX 3aD0NeBaHHA,

OueHka nUTaHUsl MPOBOJMTCS C LENbIO ONpeaeieHHs! CTATYCA MUTAHUS Maly-
€HTAa U BbLISIBIEHWS BO3MOXHbLIX CUMIITOMOB, CBSI3aHHBIX C ero HapyleHueM. [To-
CKOJIbKY OTCYTCTBYIOT YCTKMC KIMHUYMECKUE WM J1abopaTOpHbIE MHAMKATOPLI
CTaTyca MUTAHMWs, B KaXJIOM Cayvyac HCODXONWUMO YUMTBIBATH MHIWBUAYa/IbHBIC
AaHHBIC MAlMEHTA: aHaMHe3, (PU3UKAILHBIA OCMOTP, aHTPONOMETPHUIO, XapakTep
MUTaHUSA, pe3yibTarsl 1a00paTOPHLIX TECTOB.

AHamHes

Hemopus crudicenus maccor meaa. Jins npaBMABHOTO MOHMMAaHMA THMA Hapy-
LIEHMsI, CBA3AHHOIO C HEAOCTATKOM IMTUTaHUsl, HCOOXOAMMO 3HATHL MCTOPHIO TNpe-
IECTBYIOUIMX 3MU30A0B CHHAKEHHA Macchl Tena. KnnMHuuecKoe 3HaueHHe IToi
MH(pOpMALIIN 3aBUCHT OT OOBEMOB YTEPAHHOI MACCH! TEJA M NPOACIKHUTENBHOCTH
IMU301a ee CHIKeHHs. KianHuueckue npu3Haku rnosipasiores: 06sMHO nocsie no-
Tepyn 10% maccel Tena.

Meduuuncxkuit anamues. Muorne xpounyueckiue 3aboneBaHusl U XMPYPrUYECKHE
BMCIUATC/IbCTBA OKA3LIBAIOT BANSHNE HA CTATYC NUTAHUA. B HEKOTOPBIX ClIyyasix Jie-
yeHHe ITHX 3ab0aeBaHitii CBA3aHO C OrpaHHYEHHSMH IMETDI, UTO ONpENeasieT CTaTyc
nuranus. Hekoropoie 3aGoneBaHust NPUBOAAT K HAPYIUCHMIO TTMTAHMS, MOCKOIb-
KV Ha 1x (poHe pa3BuBacTCA HECMOCODHOCTE YNOTPEOIATL H abCOpOMPOBATE MMHILLY.
Mpu apyrux 3aboneBaHnsaX YBEANMUBACTCA NOTPEOHOCTL B 9Hepruu. HapyuieHue
MUTAHIS, B CBOK OMepeidb, MOXET OKadbiBaTh BJIMSAHUE HA JICMEHHE HEKOTOPLIX
OCTPBLIX H XPOHHUECKNX 3a00aeBAHH.

Dapsaroioeuneckulr anasnes. Coop undopmaunu 00 HCNonbL3yeMbIX npenapa-
Tax HMmeer 0onbuoe 3HaucHue. MHorie npenaparsl BCTYNaloT BO B3aMMONeHCTBHE
¢ DACMEHTAMI I, H3MEHSA 1X paciiernieHHe, BCachiBaAHHE U BbIBEAEHHE U3 Op-
FAHIBMA. DTOT K [POUECC MOXET MPOHCXOANUTL H B OTHOUICHHUH JIEKAPCTBEHHbIX
cpeacts. Peakiuni ¢ miieit u3nMeHstuoT nx Metabonusm B opranusme. Bpauu 10JKHbI
WIUICTH HHGPOPMALLICIT 0 BOIMOXHBIX KPOCC-PEaKkUHAX MEXILY JICKApPCTBAMM H IMH-
weii (eM. pasi. «BaanMoneiicTpie ACKAPCTBEHHbIX CPEACTB M MHLLEBbIX BEILECTB»).
OnpesieIieHIe 1 OMICanne MHOMIX TAKHX PEaKUHi CIYXHUT MPeaAMETOM BHHUMAHUs
Bpaveii-1ceac0BaTeeii.

Huemoaoeuveckur anavnes. [Tnuesbie NMPpUBLIMKH M NPUCTPACTHA ONpencs-
IOTCH MHOKCCTBOM (DAKTOPOB, CPEI KOTOPBIX BAMSIHHE BHEWHEH CPElbl, KY/IbTY-
PUILHBIC, YKOHOMIMECKIE, MCKICPCOHUTbHBIE, BHYTPHIHMHOCTHEIE. HekoTopeie
M3 HIX MOIYVT ¢nocoGCTBOBATL HAPYLWIEHHIO YCBOCHHSA MHLUH, ONMPEACNs, TaKuM
oOpasom, craryc nuranist. Coop noaHoit HHPOPMAIHH 0 XapaKTepe NUTaHHs Yeo-
BEKA CIIVAHT HEOTLEMIICMOIT HACThIO ITPH COOpe aHaMHesa.

®u3HKanbHOE 00cneaosaHne

[Mpu3HaKN HEAOCTATOMHOTO MUTAHMSA MOTYT NPOABAATLCS NOPAKEHHEM pPa3/iny-
HLIX OpraHoB (Tata. 2.3). KiaouesbiMH MOMEHTaMH SIBJIAIOTCS ONpPENCNIEeHHE MACCh
TeNa NalHeHTa  OUEHKA HATMuHs nepHgepHUECKHX OTEKOB (THNOANLOYMHUHEMHM).
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OpraHbl, Ui KOTOPbIX XapakKTepHAa BbICOKasi KJIETOYHAasi aKTUBHOCTE (BOJIOCHI,
KOXa, POTOBas MONOCTh, A3bIK), MEPBLIMK PEarMpyIOT Ha HENOCTATOK MUTaHMA, M0~
3TOMY MX OCMOTD TpebyeT 0co00oro BHUMaHMA.

Tabanuna 2.3. HeoOxonnMbie NaHHbIE aHAMHE3a M QU3HKANIBHOIO 0CMOTPA Y MaLUEeHTOB ¢ No-
JO03pEHHEM Ha HENOCTATOMHOE TIHTAHHE

Anamues Du3nKaAbHbIIl 0CMOTP
Macca Tena UMT
MenaHuHHCKHIT aHaMHEe3, NEPCHECCHHbIE lMoteps maccwt Tena
Onepaunn
KoHeTuTyloHansHble ocoGeHHocTH H eTirMbl | CnaGocTh WK noTepst CHb]
ZKanoGbl Ha 3aTpyAHEHKHE NpHeMa MU [Mepudepuueckue oTeKH
u cocroauue XKT
IMHmieBkie HApYIIEHUS OueHKa COCTOAHHS BOJIOC
Hcnansayemble npenaparsl OueHKa COCTOSHMS KOXH
Hcnonssyemsie nuuiessie A00aBKH K AKETH OuetKa CoCTOAHIMSA Opralon IpeHMs
BrnusiHue Ha MULIEBOIf cTaTyc Ouenka coCTosHMSE POTOROI NMOJOCTH

QOueHka cocTosIHHS KOHEHHOoCTEel

OueHka NCHXHYECKOTo COCTOS HITsI

OLeHKa OCHOBHBLIX hyHKILHI

Anmponomempuueckue danrste. AHTPOINOMETPHSI — MPOCTOI U HELOPOroM CIlo-
06 KOCBEHHOH OLEHKM pa3MepoB M clloxeHus Tena. [1pu anTponomeTpun spasl
CpaBHHBAET IMOJYHEHHBIE JaHHBIE CO CTaHIAPTOM {COOTBCTCTH}"IOIILCI'O IoJgaa 1 Bo3-
pacra) U ¢ NnpeabiaylMMy U3MEPEHUSMK Y JaHHOro nauueHta, OTKAOHCHHUS B 3=
MEpEeHUsX MOTYT MCIOMBL3OBATLCS Ul OLEHKM HapyILIEHWH MUTaHus, BKIIOUast
oxupeHre. OOplYHbIE AHTPONOMETPHYECKHE M3MEPEHMS BKJIOHAIOT POCT, Macey
Tesia, COCTOSTHUE KOXHOM CKIAKH, 06BEM 3aMsICThsI.

Pocm. IamepeHus pocTta BaXHbl PH ONMPEACACHHH W MHTCPIIPCTALMN OCTAL-
HBIX AHTPOMOMETPUHECKMX MAapaMeTpoB M WHACKCOB. Y TeX naiueHToB, KTO
MOXET CaMOCTOSATENBHO CTOSITh, U3MEPEHUE POCTA MPOBOAAT B MO3ZNULMH CTOSI
C MOMOLIBIO HACTEHHOrO pocToMepa. Y JeXaunx WK Nepeanuraioumxcs Ha cne-
HHANBHBIX KOJNACKAX MALMEHTOB POCT ONpEAeNsioT MyTeM YABOCHHS pa3Mepa
pYKH (OT rpYAMHEI 10 KOHYMKA CpeaHero manbua). PocT y noXuasix 1oacii Moxer

ObITh M3MEPEH Ha OCHOBAHMMU AaHHLIX O BLICOTE KOJICHA (M3MEPSICTCsI C NOMOLLIBIO
LMPKYA):

MYKYHHBI: pocT (cM) = [2,02 X suicoTy Koaena (cm)] — (0,04 X Bo3pacrt) + 64,19;
aenumnbl: poer (cm) = [11,83 X BoicoTy Koaena (cm)] — (0,24 X poapact) + 84,88,

Macca mena. PeabHas Macca TeJia M € H3MEHEHMsl — OIMH W3 CAMBIX BaXHbIX MO~
KasaTesieil py oleHKe nuTaHus. [okasarennb, OTpaXaloLMil COOTHOLIEHHE MACCH
Tejla ¥ POCTa, CONOCTABIAIOT ¢ TabiMuaMu pedepenTHbIX 3HaueHuH. [1pn Henonb-
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30BaHMM ITHX TAOIHL, HEODXOAUMO NOMHHTB, YTO NPEACTABICHHBIE B HUX NaHHBIE

SIBJISIIOTCS CTATUCTHYECKH YCPEAHEHHBIMU T10 KAXKIOMY ONpeaesisieMOMY apaMeTpy.
MMT, onpenensieMblit KaK OTHOLLIEHHE MACCHI TE/Ia B KUIOrPaMMaXx K pOCTY B KBa-

JIPaTHBIX METPAX, XapaKTEPU3YET pasMep Te/la M KOCBEHHO KHPOBYIO MPOCIOMKY:

WUMT = macca Tena (kr)/pocr (m?).

B otiinuue ot Apyrux aHTporoMeTpHHecKuX rokasareneii, UMT He Tpebyer co-
OTHOLLEHMS ¢ pehepeHTHBIMH JaHHBIMU (Tabn. 2.4).

Tabauua 2.4. Xapakrepucrika craryca nuTaHus rno nokasareaio MMT (kr/m 2)*

UMT, kr/m* Craryc nutanns
Menee 18,5 JeduunT Maccel Tera
18,5-249 HopmansHas macca Tena
25,0-29.9 H3buiToyHas Macca Tena

* Mo kpurepusim BO3.

Koacnan cknadka u okpyscrhocms naexa. JanHble BUIbl AHTPOIIOMETPUM HE HME-
0T LWHPOKOro pacnpoctpaHeHus B oObMHOM KaMHWYecKoil npakTtuke. INpuuu-
Hd — B OTCYTCTBHH Y Bpaueii HABBIKA OLIEHKH MONYUCHHbIX JAHHBIX, MMOCKOJIbKY OHH
PEIKO HCMOAb3YIOT 3TOT MeTod. B ciyuae HeobXonUMOCTH NpuberHyTs K AaHHOM
MCTOANKE CTEeUMANNCTY cieayeT oOHOBUTL CBOHM 3HAHMSA B 3TOM obnactu. B Hop-
ME OKPYKHOCTB TUIeHa TS MYKUHH — 26—29 cM, i KeHwnH — 25—28 cM. CHu-
Kerne Ha 10—20% xapakTepusyeT JIErKYIO CTENCHb HEAOCTATOMHOCTH MHTAHMSA,
10 30% — na cpenuetsikenyio, Gonee 30% — Tsaxenyio.

OnpenencHne TOAUIHBL KOXHOIT XUPOBOI ckIaakH (00bIMHO HaL TPHLIETICOM)
MO3BOJSCT OUCHITH COCTOSIHHE KUPOBLIX ACMNO OpraHu3aMa. ¥ MyXUMH TOJNLIMHA
CKJIUIKH cocTarasieT B HopMe 9.5—10,5, vy XeHuwnu — 13—14,5 mm.

Hpyrue MeTofibl OUEHKH TENOCNOXEHHA

CvuiecTsyer MHOXCCTBO PAIMUHBIX CNOCODOB OLIEHKH TENOCIOXEHUA, ONHA~
KO GOALLIIHCTBO H3 HUX HMEKIT LEHHOCTh TONALKO JUISl HAYYHBIX H HCCIEA0BATe b-
CKUX ueneit, Cpemit 21nx ¢nocoboB MOXHO BBUICJIHTE 3aMEp 110 BOAOH3IMEILEHHIO,
IO AHAM3Y ONOICKTPHUCCKOIO CONPOTHBIEHHSA , KOMITBIOTEPHYIO H MATHHTHO-pe-
JOHAHCHYIO TOMOrpachHio 1 ap.

NlneTonorn4eckue gaHHbie

Jneronoriveckast OLCHKA NPUMEHSIETCS JUTA OTIpeneIeHUsl HermpaBHIbHOIO WK
HEAOCTATOMHOIO NUTAHWSA, KOTOPOE MOXET NMPUBOAHTL K NE(ULIUTY MUTATE/IBHBIX
petects. Camu no cebe nanubie 0 NOTPeONAEMOIl MULLIE HE AAIOT AOCTATOUHOH MH=
opMati O MHLLIEBOM CTATYCE KOHKPETHOro nauueHTa, OHM HO/IKHBI HHTEPNpe-
THPOBATHLCSI HAPSULY C APYTHMH HHAHKATOPaMH M3Yy4aeMOr0 COCTOSIHMA.

Cy1LECTBYET HECKOJILKO MO/IXO0B UIsl OLEHKH YHEPTeTHHECKHX H MHLLEBbIX Ma-
pamerpos norpedasiemoit nuim (tabn. 2.5). MX MOXHO pasaenuTh Ha ABE KATEro-
PHIT; MEPCNEKTHBHBIE H PETPOCTIEKTHBHBIE MeTonbl. Kaxnbtit MeTon npennonaraer
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NATBHEHIIYIO NETANU3AUNIO0 NAHHBIX, OCHOBAHHYIO HA KOJIMUECTBEHHBIX MOKa3aTe-
nax. K coxanenuio, 06a MeToia He MCKIII0YAIOT OLIHOKY, MOCKOJILKY 3aMepbl TAKMUX
napaMeTpoB, Kak o0beM Nopuuii, TOYHbIH COCTAB AWET, a TAKXE CBOOONHOE TPAKTO-

BaHHE MAUMEHTAMW HEKOTOPLIX MOMEHTOB, MCKJIIOMAIOT BO3MOXHOCTb TOMHOI 00-
pabOTKH NAHHbIX.

Tabmiua 2.5. MeTonbl OLCHKY MUTAHUA

Meton Kaacendmranun Mpouenypa Orpannienus METOANKN
Benenue [MepeneKTHBHBI, 3anucelBaOT BCe CrnocofHoCTh 3aMHChIBATh
TMHILIEBOTO KONUYECTBEHHBIH ynorpebaeHHbIC H NOACHMTHIBATE (ACTH);
IHEBHHKA HAMHTKH W NTPOAYKTLL BO3IMOXKHA pe3kas cMeHa

XapakTepa nUTaHns
NoCTeNeHHOE YTOM/ICHNE
OT BEACHUS IHCBHITKA;
CYILECTHEHHLIC NPONYCKH
CyTouHLI PeTpocnekTHBHbII, HMcecnenosatenio Tpebyer onuITHOrO
oG3op KOJIHMECTBEHHbLIH coobuatot 06o MCCAEA0BATCS
BCEX HATTUTKAX TpebyeT Xopolyio
H NPOAyKTAX, NaMAThL V NaUHeHTa;
ynoTpeGnentbx OAHOPAa3oBLiil 0630p
B TCUEHHE CYTOK MAIOPENPe3CHTATHRCH;
BOIMOXKHEL ITPONMYCKHN
OnpocHHK PerpocnexTHpHbiil, lMo npemnoxeniomy Boicokast CTOMMOCTh:
YacToThl KOJIHYECTBEHH B JIMCTY, HA KOTOPOM OXDBATLIBACT CAMILTKOM
ynorpetneHus HJIH KaYCeCTBEHHBII npeacraniacH JOJIrOe Bpems (MecH1L);
NpooYKTOB MEPEMCHBb NPOAYKTOR, HaHMeHee ToMHoe
NnauMeHT puibupact H3MepeHme
T¢, KOTOPLIE €CT,
H YKA3BIBACT HacToTy
HX npuema

Ins Toro, To6bl MMHHMU3KPOBATB BEPOSITHYIO OLLIMOKY, K Takoil paGoTe npunie-
KAeTCsl BbICOKOKBUIM(PHUHMPOBAHHBIH CHIELIMATTUCT, ACHCTBYIOINI B COOTBETCTBII
C MPOTOKOJIOM cbopa AaHHBIX. [UIsi YBEJIMUEHHS TOMHOCTH HCCACAOBAHNS 1 YMCH b-
LICHWA BIMAHHA Ha €ro pe3yibTarbl NEPCOHANBLHOTO TPAKTOBAHHA JAHHBIX, [1POBO-
[T NMOBTOPHbIE 3aMephbl W pacueThbl. Bpems, B TeUCHHE KOTOPOIO MPOBOANTEA cOOp
JAHHBIX, 3aBUCHUT OT M3y4yacMoOro MWTaTejbHOrQ pewiectna, B nacrosiee ppems
C MOMOLUBIO BLICOKOTOYHOIO METONA AIBOHHON BOAHOW METKH, MO3BOJISLIOLLCTO J10-
CTOBEPHO OLIEHMBATh MPHBLIYMHLIA JUISI KOHKPETHOIO WHIHBHIA YPOBEHB norpebie-
HHSl SHEPTHH, MOKA3aHO, 4YTO 062 — MEPCNEKTHBHBIH H PETPOCIIEKTHRH LI MCTO/I
HEI0OLIEHUBAIOT PEaIbHbBIA YPOBEHL MOTPEOICHUSI IHEPIHH.

Bribop MeTona OLGHKM MUTAHWS 3aBUCHT OT CriocobHOCTeil uccienopateis,
BO3MOXHOCTCH B KaX10M KOHKPETHOM CJIy4ae, XapaKTepHCTHK NHAHBIAA (BO3pac-
T4, 110J1d, COCTOAHHWA NAMATH W T.11.).

Hng o6paboTKM JaHHLIX, MONAYYEHHbLIX B XOIC OLCHKH MUTaHMsI, HCIONbL3YIOT
Crelranbible KoMnbloTepHbie nmporpaMmbl. Koraa cobpaHbl OCHOBHBIC NAHHLIC
O NNHTAHHH, MCCAENOBATEb 3aHOCUT NETANLHYIO HH(hOpMAalIHIO, KACAIOLIYIOCH BCEX
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MCIOJIb3YEMBIX MAUWEHTOM MPOAYKTOB, HAMUTKOB, MUILEBLIX J106ABOK, B CrElH-
aJIbHYIO KOMIBLIOTEPHYIO MPOrpaMmy, KOTOpasi Mo3BOJISAET OLUCHHTh WX MHIEBYIO
LEHHOCTh. BONLIIMHCTBO TAKMX MPOrpaMM MOCTPOCHEI 110 NPHHLIMIY CPaBHEHHUSA
MCCIICAYeMbIX MPOAYKTOB M COOTBETCTBYIOLIMX pehePEHTHBIX 3HAYCHUH, COMlep=
KALLMXCS B crielHaIbHBIX Da3ax IaHHBIX, K KOTOPLIM obpaliaercsi nporpamma.

B npeabuiyime roabl AMarH03 «HENOCTATOK MUTAHMsI» CTABKIICS B TOM ClIyvae,
€ciu cpeadee norpeGieHUE MUTATEbHBLIX BELIECTB COCTABMSINO McHee 66—75%
pekoMeHayeMbiX (pedepeHTHBIX) 3HaYeHUH, B HacTosiliee BpeMst cuMTaeTcs, 4To
3TO HEBEPHOE MCIo/ibloBaHue peiepeHTHLIX 3HAYEHUI, W MOKA3aTeNM HONKHEI
MHTEprpeTupoBaTbes MHave. CpapHeHue 3HaAYeHUH NoTpe6isieMbIX BELIECTB U pe-
(hepeHTHBIX 3HAYEHHI 1aeT BOIMOXHOCTh TONLKO MPHMEPHOIH OLICHKH PHUCKA pa3-
BUTHS AePUIHTA NUTATEALHLIX BELLECTB, BO3PACTAIONIETO MO MEPE COXPAHCHUSA UX
HejaocTaTka. Eannusitbie H3MepeHus, MOKa3bIBAIOILNE, YTO NOTPEGACHHE TOrO WK
MHOTO MULILEBOrO MPOAYKTAa HIKE PEKOMEHIYEMOIH HOPMbI, CAMM 10 cche He 03Ha-
YaloT, 4TO JAHHBI NAUHEHT UCTBITHIBAET ASHHUUNT AAHHOTO NPOAYKTA,

PedpeperTHbie 3HaveHnsi notpebaeHNsi NULIEBLIX MPOAYKTOB pa3pabaThipa-
I0TCS B Kax10it cTpaHe ¢ viuetoMm Gonbiioro uucnaa cneuudnuyeckux ocobeHHO-
cteit, B wactnoct, B CLUA npuHAT ennHblii 10KYMEHT, HasbiBaemblii «Diefary
Reference Intakes», BKIOUAKOWINIT, MTOMUMO pe)epeHTHBIX 3HAUEHHUH TAKHE MOHS-
THS, KaK «BEPXHIIT NPeaes TOAEPAHTHOCTH», «PHMEPHOE CpeaHee moTpebieHue»,
«ANICKBATHOE II{J'i']‘}CGIIEHHCﬁ " T.10.

Ouenka niuieBoro cratyca TpebyeTt WHTENLHOrO BpEMEHH H Ha CAMOM JIeJIe SIB-
ASIETCA OCTATOMHO CHOXHBIM MPOLIECCOM JUISL HCTIONB30BAHHSI B PYTMHHOHW IMpak-
THKE. B peaibHbIX YCAOBISIX ONTHMMILHBIM ABASETCA 0030p NMUTAHHA NalHeHTa
3a nocienHne 24 v, 9ta METOAHKA COCTONT B ONPEACICHUH KoJHuecTBa (hakTHYe-
CKII MOTPedACHHBIX MHILEBLIX TIPOAYVKTOB MYTEM OMpoca-HHTEpBLIo. Ornpalisae-
MBI 110AposHo coodlIacT, KOraa 1 Kakylo niy oH yrnotpedasi B TCHCHHE JIHHA,
NPSATICCTRYIONIETO JAHIO ONPOCca-HHTEPBbIO. JlaHHbIC ONpoca BHOCATCH B CNELH-
ATLHBIT OJIAHK. D710 JaeT A0CTATOMHO YeTKOS NOHHMMAHHE XapaKTepa U THITA NnuTa-
HSE IALLHCHTA.

OUCHKY JQHHBLIX O (PAKTHYCCKOM IMHIUCBOM CTaTYCE, NMOAYHCHHBIX B XOAE CYTO4=
HOTO ONpoci, IMPpoOBOANT MO CACILY IOLLM napamMeTpam:

. L‘ﬁ‘.l.'!i'llIL.‘II]'IL‘III!;IHII{‘ICTH PaLLHOHA:

— 110 DHEPreTHYECKOMY COCTABY — COOTBETCTBHIO CYTOMHBIX 3aTpaT HEpre-
THUCCKOH HEHHOCTH IMTHTAHNS,
—  COCTABY NNTATSALHBIX BCUICCTB — PACCHHTHIBAIOT KOJHMECTBO M KaveCTBO
MUAKPO- Il MHKPONIEMCHTOB B MUTAHHH]
* PEKIMY TTHTAHMS:
—  KpaTHOCTH NMUTAHNS, pacnpeaeeHHIO PallHOHA B TEMEHHE CYTOK:
® CYTOUHOMY HAOOPY IHILICBBIX MPOAYKTOB.

INa6oparopHble AaHHbIE

JlaGopaTopHLIC AAHHLIC MOTYT ObITh HCTIO/NIL3OBAHBI MPH ONPCACICHHH MHLIE-
poro craryca nauventa, lMockosbKy MHOTHE (DAKTOPBI OKA3bIBAIOT BIHSHHUE Ha Na-
GopaTopHbIC MOKA3ATEIN, HHOTIA BOZHHKAKOT CJIOXHOCTH € NOCTAHOBKOH AHATHO3a



40 naga Il . CucTema NUTaHuA

Kakoro-inbo HapylieHus NTUTaHKS HA OCHOBE OfHOro Tecta. MMeHHo roaTomy npu
OlLEHKe JIABOPATOPHBIX NAHHBIX HEOOXONMMO YUMTHIBATE KAHHWYECKHH aHaMHes,

JNaHHBIE GU3HKANTBEHOIO OCMOTPA M APYTYIO BO3MOXHYIO MH(MOPMaLIMIO O COCTOAHUU
MalMeHTa U Xapakrepe ero nuraHus (tabn. 2.6).

Tabmna 2.6. JlaHHble, HEODXOAMMBIE NS OLICHKH COCTOAHMIA, CBA3AHHBIX C HAPYLUEHHEM MMH-

TaHUs
Oupenka Tenocaoxenua JlaGopaTopusie nokasarenu
AHTDOMOMETPHA ANbOYMHH
BuO3NeKTpHYECKOE COMPOTHRIEHIE Mpeansbymuu
BononsmeweHue Tpancdeppun
HED‘I‘OHHH‘E‘- TEXHHKH Petunoncesanipaommii benok
Boanyiinan rmnetH3aMorpadus C-peakTHnHLIi Genok

KomnbioTepHas ToMorpadia, MarHHTHO-

ANCPHBIH pe30HAHC Xonccrepon

Koxnbie TeCTs Bera-kapoTuH
DEKTPOKApAHOrpaMMa LIMTOKMHEI
®niooporpadun SNCKTPONHTEI
Dunockonusa KKT Mopcuer KIeTOK KponH
Pentrex ¢ Bapuem JKKT [Moncuer numdoumTon

Tecr IUunnuHra (U1 OLIEHKH BCACKIBAHMS CooTHoweHne B rpynne T-mimMpounron
BATaMuHa B,,) (xennepni/cynpeccopii)

Henpsamas kanopumeTpHs Banauc azora

IMporpoMBunonoc npems

ConepxaHue MHKPOIICMCHTOR B KPOBI

3-MeTrarveTHanH (Moua)

Muneke kpeatnnuna (Moua)

Ouenxa GENKOB B MHTAHWK

H3MepeHus ypoBHA BHCLEPAIbHBIX OEJIKOB, TAKMX KaK aJibOyMHI W 11peibOy-
MWH, NOJKHBI IPOBOAMUTLCS Y BCEX MALMEHTOB C MOAO3PEHHUEM HA HCILOCTATOMHOE
nuTaHue. Jlo nocneaHero BpeMeHW THMOAILOYMMHEMHs CUHTANACH YETKHM AHA-
IFHOCTHYECKHM IpPHU3HAKOM HapylueHHoro nuranus. O@Hako nocjacaHue uecie-
JIOBAHUA I10KA3anu, YTO 3TOT TecT obnanaer HeAOCTaTOMHOH crneunpHUHOCTBLIO
H YYBCTBUTENBHOCTBIO, 4T0DBI mpereHjgoBaTh HA poib 0E3yc/loBHOrO Mapkepa.
Huakui ypoeHb anbOyMuHa MOXeT ObITh CBA3aH ¢ HAJIMMHEM Y NaLHeHTa TPaBM,
BOCMANIMTENLHOrO npouecca, HeKoTopelX 3abonepanuit, [1peansbymuu Gonee no-
CTOBEPHO NOKA3bIBAET KPATKOCPOUHBIC H3MECHEHHSA BENKOBOro cTaTyca, YeM albly-
MHUH. OQHAKO M 3TOT MOKa3aTe/lb HMEET Te Xe HeIOCTaTKH, 4To U anbbyMuH. Kak




OueHKa NUTAHWUA

FOBOPHJIOCH Bbillle, OKOHYATE/NLHAs OLEHKA MUILEBOTO CTATYCA MALMEHTa MOXCT
ObITH MPOBEJeHa TONBKO Ha OCHOBE MHOTO(haKTOPHOTO aHA/Iu3a, B KOTOPOM J1a6o-

PaTOPHbLIC JaHHLIE CYXAT JIMIb OAHUM U3 3BeHLeB (Tab. 2.7).

Tabanua 2.7. 3uaveHus HEKOTOPLIX TAGOPATOPHLIX MOKA3ATENEH MPH CHHIAPOME HEAOCTATO!~

HOIo NUTaHHA

Ny Pediepentubie Crenens Hen0CTATOYHOCTH MHTAHKSA
SHASCHRN Nerkas cpenHas TRKEAAR
AnuByMuH, r/n >35 30-35 25=30 <25
Tpancdepput, r/n >2 1,8-2,0 1,6—1,8 <16
JisicpounTet, x10%/a >1800 1800—1500 900—1500 <900

OueHka yrnesofi0B B NUTaHWK

JAnarHocTHYECKH UEHHBLIMW TIOKA3aTeNsAMM TIPH OLIEHKE YIJIEBOAHOrO 06Me-
Ha CAYXAT MoKasaTenu COAepXKaHHUs TI0KO3bl B KPOBU M B Mo4e. OTKNOHEHUS
9TOrO 10Ka3aTe/isi MOTYT CBUAETENLCTBOBATE O THIMO- MW FHMEPIIMKEMHH, TJII0-
KO3YPHH.

ULIEHKH XHPOB B NHUTAHWH

[TockONbLKY TPUIAHUEPUABLL SIBASIIOTCA OCHOBHBIM PE3EPBHBIM MCTOMHMKOM
JHEPIIN B yCAOBHAX Ae(hHUNTA XUPOBOI TKAHH, ONpeaesieHUe YPOBHS coaepxXa-
HHSL OCHOBHBIX JINTTHAOB—XO0/IECTEPHHA W TPUITHLEPHIOB — MO3BOJISET OLIEHUBATD
YPOBCHBL IHEProodeceHCHHOCTH OpraHH3Ma.

KNUHWYECKHE NPU3HAKK HEQOCTATONHOCTH NUTAHHKA

B coorpercTBin ¢ pekomenaaumsaMiu BO3 auarHo3 Hea0CTaATOMHOCTH MUTAHMSA
CTABSIT MPH CACAVIOIHN KIAHHUICCKHX CHMNTOMAX:

* YPEIMEPHOM BLICTYTIAHHH KOCTEH CKENeTa,

* [10TEPH MACTHYHOCTH KOXH;

* HAPYUICHIE CTPYKTYPbI BOJIOC,

® HCAOCTATKS MACCH Te1a (MPH CONOCTARICHHH 10 BECO-POCTOBLIM TabMLAM);

® YCIIYIUATOM ACPMATHTE,

* HAPYILUCHHC MUTMECHTAIH KOXH 1 BONOC;

* OTCKOM:

* MblLICYHOIT c1adocTi;

® DLIPAKCHHOM CHHXEHHN paboTocnocobHOCTH.

[Mounymanne NPHHUNNOB KIMHWYCCKOH MUETOJOTHH W HYTPHLUHOIOIHH —
HCOTHCMICMBIIL 9NEMEHT NpOoHIAKTHYECKON MeaHUuHb. CHUMITOMBI HenocTa-
TOUHOTO MUTAHUA AOJXHLI OblTb HW3BECTHLI MPAKTHKYIOLWUM BpayaM, a METOMBI
X AHArHOCTHKH H KOPPEKLHH HCMNONbL30BaThCA B MPAKTHYECKOH NEeATENBHOCTH.
Ka10MeBBIM MOMCHTOM B 9TOM SIBJISIETCS CHCTEMHBIM MO/AX0MA K OLEHKE MHIIEBOro
cratyca. Peus maer 06 MCro/b30BaHHM NaHHLIX aHAMHE3a, (PU3MKATLHOrO OCMO-
Tpa, AHTPONOMETPUH, OLEHKH noTpebieHus MUIIEBLIX MPOAYKTOB, 1a00paTOPHBIX
JIAHHBLIX.
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ITnmiepapenneM Ha3bIBAIOT COBOKYTHOCTH TNMPOLIECCOB (DHM3UUECKOMH M XUMHYE-
CKOH 0OpaboTKH MULIK B MULIEBAPUTENBLHOM TPaKTe, 0GecneurBalouux odpasosa-
HHE MTUTATEeJIbHBIX BELLIECTB, KOTOPLIE, BCACLIBAsICh B KPOBL M JIMM(Y, MOIEPXKHM BAIOT
JKM3HEHHBIE MPOLECCHl HA KJIETOMHOM, TKAHEBOM, OPraHHOM M OPraHU3MEHHOM
ypoBHAX (pHc. 3.1). [1ocKoNbKY OpraHM3M XMBOTHBIX HE CnocobeH CHHTE3HpOBaTh
MUTATENbHbIE BELUECTBA W3 HEOPraHMYECKMX BEILECCTB, OH BBIHYXKIECH MEPHOAHYE-
CKHM NMOTPEONATL X U3 BHELITHEH CPE/ibl.

Muuya

-

Nepswintie
HYTPHeHTH
Perynerar
NEPENNHOA
nepepato T N
BropwiHue
HYTPHeHTH
Pezynvrat ETOpiuHOR
nepepaGaTn nHLM
| Bannacriue sewectsa I

Puc. 3.1. CyluHocTb NpoLieccoB NnepeBapHBatms MHLLH

AHATOMMYECKH nuuesapumenvhan cucmema npeiacrapisier coboit HepasHoMmep-
HO M3BHUTYIO TPYOKY, HauMHAIOLLYIOCS POTOBLIM OTBCPCTMCM M 3aKaHMHBAIOLLYIOCH
aHALHLIM OTBEPCTHEM, C TNPUMBLIKAIOLIMMU K HEil KOMIAKTHBLIMH KEJICIHCTBIMH
00pasoBaHUAMM, TAKMMH KaK CHIOHHBIC XEJC3bl, MCUCHb, MOUKCAVIOUHAS Keaca
(puc. 3.2). Tpybuatyo YacTb MHLLIEBAPUTEbHON CHCTEMbI HA3LIBAIOT ITHILICBAPHTCI b-
HbIM TPAaKTOM, B KOTOPOM Pa3/iMualoT pOTOBOM OTAEH, IIOTKY, MHIIEBOJL, KENYIOK,
TOHKYIO M TOJICTYIO KMILIKH. JKenynoK, TOHKas U ToACTas Kuiuka cocramisior AKKT.

CreHKa MUILIEBAPUTEILHOIO TPAKTA, 38 MCKIIIOMCHHMEM C€ro pOTOBOIO OTACHA,
HMMEET ONHOTHITHOE CTPOGHME M BKIIIOYAET CIM3HUCTYIO, MOACHANIUCTYIO, MBI HYIO
W CEpOo3HYI0 06on0uKK. CnuamcTas 060J10MKa BBIACASCT CNU3b, KOTOpas obacryact
NPOABMKEHHUE CONCPXMUMOro BO BpeMsl COKPALIEHHMIH MCYEpPUYeHHBIX (nonepevHo-
MOJIOCATHIX) W MANKKX MbILL, HavyanbHas ¥ KOHEYHas YacTH MUILEBAPHTEILHOTO
TpakTa CHaOXeHbl MCYEPUCHHBIMM MBILUICYHBIMW BOJNIOKHAMM, YTO CO3/1a€T BO3-
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A B

CnioHHbIE
wenesbl

PoTtoeas nonocrte

Mmotka

Muweson
XKenypoxk
MeveHs
ToHkan
HenuHbin Kuwika
nyasipb /
MNopxenynovHan Toncras
xeneaa KulLLka
4—— [Mpamasn
KuLKa
AHyC
Pue. 3.2. Opranw nuesapireasioro tpakta (B) n nnuweBaputeabHbie Xeneabl (A)

MOXHOCTL TPON3BOALHOIN PEry/Isillii aKTOB XCBaHWs, rNOTaHus U aedexaumu.
Ha ocTasibHOM €ro npoTsKeHII MblLLeYHasA 060J10MKa COCTOHT M3 HECKOJIBKHX CNO-
CH ITIUIKOMBILIEHHBIX KJICTOK, 00Jaalounx aBToMaTHel — crnocobHOCTBIO camo-
NPOM3BO/ILHO BO3OYXIAATLCS H COKPALLATLCA MPH OTCYTCTBHH Pa3fApaXHUTENCH.
[ThuesapiTeNbibiii KAHA1 BMECTE C HAXOAALUMMCS B HEM IMHILEBLIM COAEPXHM-
MBIM M XHMYCOM SIBASICTCS YACThIO BHEWHEi cpenbl. CTEHKA NUILEBADHTENLHOTO
TPAKTI HAULCKHO OTAC/AET BHYTPEHHIOWO Cpefly OpraHH3Ma OT BHELIHEH H IpensT-
CTBVCT NOCTYIUICHHIO HEMNEPEBAPEHHBIX (YYKEPOAHBIX) MULLEBLIX BEILIECTB B KPOBb
i MGy, B ¢Bsian ¢ 3THM TPAHCIIOPTHPYEMBIE 110 MUILIEBADHTENBHOMY KaHany mnu-
IICBBIC BEUCCTRA HE BOCMPHHIMAIOTCA OPraHM3MOM KakK YyXepo/Hble.
ExecyTouno B3pocibiii YesloBeK JO/KEH nojayyats ¢ nuuiei okono 80—100 r
Geakos, 80—100 r xupa n 400 r yrmesonos. BMecTe ¢ HUMH B NMHILUE COAEPXATCH
MHHEPAILHBIE COJTH, MUKPOJICMEHTbI, BUTAMHHbI, a TaKXKe DaIacTHLIE BELIECTBA,
KOTOpBI¢ SIBAAIOTCS UEHHLIM KOMMOHEHTOM nuiy. [lpolecc muiuesapeHus! npo-
XOIMT B ABa 3tana. BHauale B nonocTH NMILEBAPHUTENBHOIO TPAKTA MPOMCXONUT
paspyliecHNe MOAMMEpa 0 OIMIOMEPOB, a 3aTeM B 061acTH MEMOpaHbl DHTEPOLIH-
Ta (NpUCTeHOuHOe, WIH MeMOpaHHOe, TUUIEBAPEHHE) MPOHCXONNT OKOHHATEe/b-
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HBI THAPOJIN3 10 MOHOMEPOB — AMUHOKHC/IOT, MOHOCAXAPHUIOB, KNUPHbIX KHCIIOT,
MOHOIIHLEPHAOB. MoNeKyIbI-MOHOMEPBI € MOMOLLBIO CNELHAIbHbBIX MEXaHU3MOB
BCAChIBAIOTCH, T.€. peabcopOHpyIoTCs, Yepes anuKaAIbHYIO MOBEPXHOCThL IHTEPOLIM -
TOB M MEPEXOnsAT B KPOBbL WM AUMQY, OTKYAA MOCTYNAIOT B pasiMuHbIC Oprambi,
MPOXO/sA NePBOHAYANBHO Y€pe3 CHCTEMY BOPOTHOW BEHbLI NTEYEHH.

Bce GannacTHbIC BEWECTBA, KOTOPLIE HE CMOIJIH ObIThL FTHAPOAH30BaHLI hepMmeH-
TaMu XKKT, uayT B TONCTYIO KHIUKY, II€ ¢ MOMOLLUBIO MUKPOOPTaHHW3MOB MOJIBEp-
raloTCA AOMNONHUTEILHOMY PACIUEIUIEHMIO (YACTUMHOMY WK MOJHOMY), [IPH 9TOM
YacTh NMPOAYKTOB 3TOr0 pACILUETUIEHHS BCACBHIBAETCSH B KPOBb MaKpOOpraHu3ma,
a 4acTb MAET Ha nNUTaHHe MHKpodnopsl. Mukpodiopa crnocobHa TaKXKe NpoayLM-
poBath BAB M psill BUTAMHWHOB, HaNpUMEpP BUTAMMHBI rpyrinbt B.

3akniOYHUTENLHEIM 3Tan MUileBapeHusi — (GopMHpOBaHUE KAIOBBLIX Macc M MX
3Bakyaunsa (akt aedexkauuu). B cpennem mx macca nmocturaet 150250 r. B nop-
Me akT aedexaunu cosepiuaercs | pas B cytku, y 30% moneit — 2 pasza u Gonblue,
ay 8% — pexe | pasa B cyTKH. 3a cuer aspodaruu ¥ XKU3HEAeSTeIbLHOCTH MUKPO-
dnoprt B KKT Hakarummsaercs okono 100—500 mn rasza, KOTopbiit HaCTHYHO Bblie-
JIAETCA MNpH aedeKalliy WK BHe ee.

Dusnueckne W3MEHEHHs MUK 3aKJII0YAI0TCH B e¢ MexaHuveckoii obpaboTke:
pa3MenbYeHHH, TIepeMELIMBaHUK, HabDyXaHHW M pacTBOPEeHHM, a XUMHUUYECKHC —
B MMocyieaoBaTCjibHOM M'MIAPOJWTHYCCKOM PACIUCIUICHHH ben KOB, KXHPOB 1 YIIICBOI0B
non IOeUCTBHEM CCKPETOB NHUICBAPHTCNbBHBIX XKCJIC3. BaxHeninM KOMITOHCHTOM
MULLEBAPUTENLHBIX COKOB (CJIIOHDBI XKEAYI0UHOro, NOKENYAOMHOro U KUILIEHHOIO
COKOB) AABNAIOTCA MMApPONa3bl — (PEPMEHTDI, KATAIM3UPYIOLLNUE pacllericHue BHYy-
TPUMOJIEKY/IAPHBIX CBA3EM OpraHWYECKMX BEILECTB IPH YYACTHHU MOJICKYJIbl BOJLI.
[MApoaKM3 — 3TO NpouUece MO3ITANMHOW AenonuMepu3alinm BEJIKOB, KHPOB 1 yIic-
BOJIOB NOJL BIUSIHUEM TMAPOJIHUTHYECKHX (DEPMEHTOB, OCYLIECTBASIOILHX CTPOI'O 13-
BupaTe/ibHOE pacllerUIeHUe creMpUUeCKUX BHYTPHMOJICKYISPHBIX CBH3CH BIJIOTD
210 0Dpa3oBaHWsi MOHOMEPOB.

XKenesnl NMHUILIEBAPHTENBLHOTO TpakKTa MPOAYLMPYIOT TPH TPYIIbLI THAPOINTI-
yecknx (hepMeHTOB: mpoTeasbl, Junaspl 1 Kapboruapassl (amunaswt). lporeasn
paclIernifioT DeNKK 10 aMMHOKHCIIOT, JIMTAa3kl — XKHPbLl M JIMTTH/IBL 10 MOHOTJIMILLE-
PHIOB M XHPHBIX KHCIOT, Kapboruapassl — yriesoabl 10 MoHocaxapujos. [1po-
LIECChl THAPOJMTHUYECKOrO PACIUCIUICHMS NMUIUEBLIX BEUWIECTB MPOTEKAIOT B TCCHOM
B3aMMONECHCTBUHU C ACATENBLHOCTBIO MOTOPHOIrO annapara nULeBapuTeaLHoro
TpakTa, 0DECreyMBaloLLEero MOCTYNATEeNLHOE MPOABHAKEHHE COMCPAKHMOIO B IPOK-

CHMMallbHO-OUCTANIbHOM HanpapJCHHH: POT—IJOTKaA—TTHIICBOJA—XKCYIIOK—TOH K
KHMIITKa—TOoJICTad KHLIKA.

®OYHKLWAW CACTEMbI NWULLIEBAPEHWUA

I‘naaﬂaﬂ POk I'IHI.I.IGBE.DHTCJH:HOH CHUCTCMBbI B KM3HCACATCNBHOCTH OPravmi-
Ma 3aKJrioNaeTcs B obecneyeHuM ero rjiacTHYecCKuM 1 OHEPreTHYECKHM MaTepH-
aJIOM. l'lumcnapu'rcubuaﬁ CHCTCMA BLIMOJHACT H APYIrHEe HEMHUIECBAPHTEABHLIC
GYHKLHM.
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MuwesapuTenbHbie QYHKLUM

MortopHas (aBuratesbHas) GYHKUMS — CTPOro KOOPAMHWPOBAHHAS COKpaTH-
TEJIbHAas1 IEATEJIbHOCTb HCUEPUYEHHBIX W MIANKHUX MbILULL MTALLCBAPHTENBHOTO TPAKTa,
obecrieunBaloLas M3MCILYCHNUC W NEepeMEIINBAHKE MUK C MUIICBAPHTEIbHBIMH
CEKpeTaMH, a TAKXKe [1EpeMellleHHE COAEPXHUMOro B IMCTAIBHOM HanpaBjieHHH.
Motopuka onpeaeasieT npoaCJKUTENBHOCTb 3ANEPXKKH MMULLEBOTO COAEPKHUMOro
B KQXKIOM OTIEN¢ MUILECBAPUTENLHOIO TPaKTa, ONTHMANLHYIO JUTA ero MexaHuue-
CKOHM M XUMH4ecKoif 00paboTKu u obpa3zoBaHus HEODXOAMMOro KOJHYECTBa MUTa-
TEJIbHBIX BEILECTB, HX BCACBIBAHHA B KPOBb H JIMM(QY, a TAKXKE CKOPOCTh nepexonaa
(9BaKyalM) YaCTUYHO IEPEBAPCHHBIX MULUEBLIX BELICCTB B AUCTATLHO Pacrioyo-
KCHHBIH YYaCTOK MUILEBAPUTEILHOTO KaHaIA.

CekperopHast (PyHKUHA — COBOKYMHOCTB [MPOLECCOB, 06CCneYnBaOLIMX CUHTE3
CEKPETOPHBIMH KJIETKAMH TTHILUCBAPHTEBHBIX COKOB M3 BCLIECTB, MOCTYINAIOLUIMX
M3 KPOBM B KJIETKH, H BbUIE/IEHHE MX B [10OJOCTD MHLLEBAPUTE/IbHOTO TpakTa. [lepu-
OIMYECKH MOBTOPAIOLLHECS B ONPEACICHHON MOCACN0BATE/ILHOCTH MMPOLIECCHI, CO-
CTaBJSIIONIME NEATEILHOCTh CEKPETOPHON KJIETKH, HOCAT HAa3BAHUE CEKPETOPHOrO
LUMKIA, B KOTOPOM PasinvualoT mpu ¢hassi: NOTJOLICHNE MAaTepHaia, BHYTPUKIETOY-
HBIH CHHTE3 H BLICBODOXKAEHHE CEKpEeTa.

O0u1ee KOANYECTBO MHUIEBAPUTELHOIO COKa, BhipabaTbiBacMOE MULLEBApH-
TCALHOM KEAC30i1, ONpeaeasicTCs KONHUECTBOM ONHOBPEMEHHO CEKPETHPYHIOLUMX
B HCil KNETOK (raanaviaounTtor), Kaxnas xene3a COCTOMT M3 pasiMYHBIX TMaHIy-
JIOILHTOR, MPOAYLHPYIOLLNX PA3IHYHbLIC KOMNOHCHTLI ceKpera. B cocraBe ceKpeToB
MUIEBAPHTEALHBIX KeJ1e3 B NOJOCTL MHILEBAPHTEILHOIO TPAKTA NOCTYNAKOT:

® (pepMEHTLI, OCYUIECTBISIONINE MMAPOANS NMHLUCBBIX BELLCCTB;

® ICKTPOANTHL, CO3AAI0ULIIE ONTHMANbBHBII UISL rTHApoan3a yposenb pH;

® COJIN KEMUHBIX KilcaoT, ofecnevynBalolue IMyJbrHpoBaHHe XUPOB N JIH-

NHA0B,

® MYKOMAHbBIC BSIICCTRA, BHIMOMHAIOUIME 3ALLHTHYIO POJb.

[Mo crpocH0 1 XapakTepy BbUIEAAEMOro CEKpeTa KIACTKH MHILEBAPHTE/IbHBIX
KEIC3 M0APA3ACASIOTCS HA TPH BiAa: Oen0K-, MyKOHA- U MUHEPANCEKPETHPYIOLIHE,
CocTtas ¥ CBOICTBA NMUICBAPUTEILHOIO COKA OMNMPEACHAIOTCS KOMHYECTBEHHBIMH
COOTHOMIEHHAMH AKTHBHPOBAHHLIX MIAHAYIOLMTOB pa3HbIX BUIOB.

BeacniaTe/ibHas (DYHKLU 3AKAI0MAETCA B MEPEHOCE MPOAYKTOB r’MAPOIM3a M-
IICBLIX BEILECTR, BOAbL, CONEH H BUTAMHHOB M3 MOJOCTH MHULUECBAPHTCIBLHOIO TPAaKTa
uepes CAN3NCTYIO 060104KY B KpoBb M inMby. C MaKCHMaNbHONH HHTEHCHBHOCTBIO
BCACHIBAHIE TPOMCXOANT B TOHKOI KHLIKE, re 00pa3yeTcsi OCHOBHAs Macca KOHeY-
HBIX NTPOAYKTOB I'PO/N3a OeJIKOB, XHPOB W YIIeBOLOB.

Henuwesapurenbhble ByHKUKK
K nemmuesapureabibiM hyHkumsim 2KKT orHocsT:
® JAUHTHYIO;
* MeTabOIHYECKYIO;
® HKCKPETOPHYIO;
* HHAOKPHHHYIO (DYHKLIHH,



48 Mnasa lll . DU3UONOrUA NULLEBAPEHUA

[Tocne cHHTE3a 9TH (hepMEHTBI BCTPaHBalOTCs B MEMOpaHy KaK THITHYHbIE HHTETPaib-
Hbie 6eKH. DPPEKTHBHOCTD NPUCTEHOMHOIO NULIEBapeH s BO MHOIOM BO3pacTaeTt
bGrnarogaps TOMY, MTO 3TOT MPOLIECC COMPSDKEH CO CEAYIOLHMM 3TalnoM — TPaHCnop-
TOM MOJNIEKYJIBI YEPE3 SHTEPOLIUT B KPOBb WM UMY, T.€. C IPOLICCCOM BCAChIBAHMS.
Kax npasiio, 8013 ot hepMeHTa — runposiaskl HaXOAMTCS TPAHCIIOPTHBIN Mexa-
HH3M, KOTOPbIi MPHHHUMAET Ha cebst 0bpa3oBaBLUIMACS MOHOMEP M TPAHCTIOPTUPYET
€r0 Yepes anHKaNbHYI0 MeMOpaHy SHTEPOLIMTA BHYTPb KICTKH.
OHTEPOLUT MOKPHIT MMUKPOBOpPCHHKaMu, B cpeaHeMm no 1700—-3000 wrtyk Ha
knerky. Ha 1 MM? Takux BopcuHok — okoio 50—200 miiH. 3a cueT 3Toro nioianb
MeMOpaHbl, Ha KOTOpOIt CoBEplliaeTCs MPHUCTEHOUYHOE MUILEBApeHHE, BO3pacTaer
B 14—39 pa3. B MemOpaHax MUKPOBOPCHHOK JIOKAJIH3YIOTCS (DEPMEHTBI — rHApOoJIashl.
Mexny MUKPOBOPCHHKAMM M HAa MX MOBEPXHOCTH PACMONIOKEH CIOH IMIHKOKAIMK-
Ca — pacroloXeHHbIX NEPNEeHIUKYISIPHO M0 OTHOLLIEHUIO K ITOBEpXHOCTH MemOpa-
Hbl SHTEpPOLUTA (PUNIAMEHTOB (AMaMETPOM OT 2 10 5 HM, BeicoToit — 0,3—0,5 MKkMm),
KOTOpEIE 00pa3yioT CBOcOOpa3HbIA MOPHUCTLINA peakTop. [JNIHKOKANUKC MOJNEpKHUBa-
€T HaJl anuKanbHOi MeMOpPAHON SHTEPOLIMTA CBOSODPA3HYIO Cpeay — MOJICKYIsipHOE
| CHTO U MOHOODMEHHMUK, ODECNEeUMBAIOIUMI CTEPUIBHOCTL M U30UPATEIIbHYIO MPO-
XONMMOCTB [UIA Cpelibl, paCroNOXEeHHOU Hail MeMOpaHoi aHTepounTa. PaccTosiHms
MEXNY COCeHMMH (hUIaMeHTaMM MIMKOKATMKCA TAKOBbI, YTO OHH HE MPOIyCcKAaloT
BHYTPb IMIHKOKAMMKCA KPYTIHBIE YaCTHLLI, B TOM YMUCIE HE MNOJHOCTBIO NEpPeBapeH-
HbI€ MPOAYKTbI, MUKPOOPIraHW3Mbl, KOTOPBIE HACE/IAIOT TOHKYIO KHILKY.

Han rmuxokanMKcoM UMEETCs €lIe OJIMH C/I0I — TaK Ha3biBACMbIil CJIOH CJIM3K-
CThIX HANNOXEHUI. OH 00pa30BaH CN3LI0, MPOAYLIMPYEMOl DOKAIOBHAHBIMN KJICT-
KaMH, ¥ (hparMeHTaMH CAyLIMBAIOLIErocs KulueaHoro anurenus (puc. 3.3). B aTtom
cnoe copbupyrores GepMEHTBI MAHKPEATHUECKOro M KMILEYHOIO COKOB., 3J1eCh 11po-
HCXOAMT MpUMEMOpaHHOE MUilieBapeHHe.

UwpkynapHuie crnagxm

MopcnnancTaR cnof
Muweynsi cnof

Puc. 3.3. CrpoeHHE CTEHKH TOHKOH KHLIKH

Takum 00pa3oM, nepexol OT MOJOCTHOTO MHILEBAPEHHS K TPHCTEHOMHOMY OCY-
LIECTBNAACTCS MOCTENEHHO, Yepes JBa BAXHLIX B (DYHKIHOHAJILHOM OTHOLISHHH
CJI0S1 — CJIOS CIIM3UCTBIX HAJTOXEHU N M CNOS FMUKOKaANHKea. 3aTeM uiet cobeTBeHHO
. CJIOi, e NPOTEKAeT NpUCTeHOYHOE (MeMBpaHHOE) MUILICBAPEHHE, B XO/IE KOTOPOTO
COBEPINAIOTCS OKOHYATENIbHBLIA MMAPONN3 MUTATE/ILHBIX BEIECTB W MOCACAYIOIIHH
HX TPAHCIIOPT Yepe3 IHTEPOLIUT B KPOBb HIIK TUMOY.

P | e
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PErYNALUNA ®YHKLUWA NULLEBAPUTENBHON CUCTEMbI

®aKTopbl, 3anycKaroLMe AesTeNbHOCTb MUILEBAPUTENLHON CHCTEMBI

Hatowak nuuieBapuTeNbHbii TPAKT HAXOMUTCH B COCTOSIHUM OTHOCHTENBHOTO
TTOKOS.

[Tpuem nuwu oKasbiBacT MOLIHOE MYCKOBOC BIMSHME Ha NEATE/ILHOCTH MPOK-
CHMAJILHOTO OTAENa MUIIEBAPUTENbHOrO TpakTa, HaunmHaeTcsi MHTEHCHBHASI, HO
HEMPOIOJLKHTEIbHASI CEKPELINsA KEJIe3 BEPXHEro OT/Ae/a NULIEeBAPUTENBLHOrO Tpak-
Ta. [Ipu 3TOM BO3HMKAIOT NuiUeBasi peiakcauus (paccnabneHue) xenyaka, Kpa-
TKOBpPEMEHHOE CHIKCHME MOTOPHOM aKTHBHOCTH HAYalbHBIX YYaCTKOB TOHKOM
KMIIKH. Takne U3MECHEHHs CeKpeUM M MOTOPHMKH XapaKTepHbI /Uisi pediekTop-
HBIX BO3ACICTBHI{ HA CHCTEMY MMHULLIEBAPEHUSI, MPUYEM MHILEBAPUTEAbHBIC CEKPETHI
XApaKTEPU3YIOTCS BLICOKMM cofiepXaHueM (hepMEHTOB, HAKOIUICHHBIX B Keje3ax
B MEPHOA OTHOCHTENBHOTO NOKOs («3anaibHbli cok» no INasnosy U.I1.).

Iyatopansnbinu cuenaramu ABNAIOTCA TPOAYKTbI TMAPONM3A MMULICBLIX BEILECTB
(rToKo3a, aMMHOKMC/IOTBL), 9KCTPAaKTHBHLIC BELECTBA (KanyCTHbI COK), MENnTHI-
Hbie ropMoHbl AW(dyY3HOIH 3HAOKpHHHON cucTeMbl KKT. [MenTuaHbc TOPMOHBI
NEHCTBYIOT Ha CEKPCTOPHBIC KISTKH HEMNOCPEACTBEHHO, a Takxe ¢ noMoiusio LIHC
H HHTPAOPraHHOI HEPBHOI CHCTEMbl. JHAOKPHHHbIE KJIETKH Xely/IKa 1 KUILIeYHU-
Kd HMECIOT peuenTHBHbLIT nonioc, obpawenHstii B nonocts XKKT. On B3auMoneii-
CTBYET CO CrietMHISCKHMM XHMHYECKMMH BELIIECTBAMH MUILIEBOrO CONEPXKHUMOro,
4TO NMPHBOANT K BICBODOXICHHMIO rACTPOMHTECTHHAILHBIX TOPMOHOB.

Hepshas peryiasitnis ceKpeunn 1 MOTOPHKH OCYILECTBAACTCA € MOMOLIbIO UEH-
TPAILHBEIX 1 nepH(epHYSCKHX pehICKCOoB.

Bxnap HEpBHOro W ryMOpanbHOro MEXaHW3MOB B PEryNALUt0 hyHKUHA
NULWEBAPUTENLHOR CHCTEMBI

Bausnue [HHC nanbojice BLIPAKCHO B HAYANLHOM OTAENC MUILEBAPHTENBHO-
ro TpakTa, Ee ponb B peryiasittii ceKpeund M MOTOPHKH MOCTENEHHO CHIXaeTcs
B JUICTAILHOM HATIPABJICHITH, TI0 X0AY nuuiesapuTeasHoro Tpakra. Hanporus, pe-
IYJASTOpHAs poiib HHTPAOPIAHHOIL HEPBHOH CHCTEMBI B KayaJibHOM HarpaBleHHH
BO3pacracT. B uHTpaopranHoit HCPBHOI CHCTEME COEPXKHTCS 3HAMUTE/IbHOE KOJTH~
HECTBO HEITPOHOB, CIIOCOOHBIX CHHTE3MPOBATL N BBICBODOXAATH BA30AKTHBHEIH NH-
TecTiHanbHbi noaunenTil (BUIT), comaToctatiH, cydcranums P, HEHPOTEH3HH,
ankedany, xoaeuncrokuuni (XLK). B mHTpaMypaibHbIX FAHMIHAX HAXOASATCS
KAK BO30YRIalouHe, TaK H TOpMO3HbIe HelipoHbl. OCHOBHBIE BO30YXIaloLHe HeH-
POHBI — XOJMHEPrHYECKHE 1 CepOTOHNHEpruyeckue. TOPMOXEHHE, MOLYIISITOPOM
KOTOpOro sanisictes aneHo3nnTpdocdar (ATP), MOXET OBITH CBA3AHO € AEHCTBH -
eMm BUIT-eprivieckux HEiipoHOB, a TakXe MOCTraHINIHOHAPHBIX CHMMATHYSCKHX
BOJIOKOH HA XOJIMHEPIHMECKHe HEMpOHBI M HEMOCPEACTBEHHO Ha 3(peKTopHbIE
KJICTKH.

F'ymopansHbBIC MEXAHM3MBI pErylssuMM C HaunOoJbiIeH OTYETIMBOCTHIO
BLIPDAXKEHB! B CpefHel 4acTH IHLIEBAPHTENLHON CHUCTeMbl (racTponaHkpe-
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ATOXOJEIHCTONYONCHAILHOM KOMIIIEKce), rae 0coGeHHO BEAHKA pojib racTpo-
WHTECTHHANBHBIX TOPMOHOB, BbICBODOXNAEMbIX M3 IHAOKPUHHbLIX KneTok KKT
W MEPEHOCHMBIX KPOBOTOKOM K MHOUMTAM, MIAHAYIOLWTAM U HHTPaAMYPaJbHbIM
HelpoHaM. [aCTPOMHTECTUHANIBHBIE FOPMOHBI MOTYT TAKXE OKa3biBATb PErysim-
pYIOUIEE BJIMSHHUE HA CEKPETOPHYI0O U MOTOPHYIO (PYHKUMHM MapakpHHHBIM My-
TeM (MECTHO, He nonanas B KpoBk). OHH nuddyHaAMpYIOT U3 KneToK nuddysHoi
SHOOKPHHHOI CHCTEMbI Yepe3 TKAHEBYIO XHUAKOCTb B MHTEPCTHLIMANbHBIE T1PO-
CTPaHCTBa, K BJIM3KO pPacrooXEHHBIM KJeTKaM-3gdheKTOpaM M pervjimpyior Ux
NEATE/IbHOCTb.

HuddysHas 3HAOKPUHHAS CUCTEMAa OOBEAMHSIET COBOKYIMHOCTb PACCESTHHBIX
B ciau3ncTon obonouke KKT M B momKenyaouHol Keye3e cneurain3upoBaHHbIX
SHIOKPHUHHEIX KNeToK, BbipabartuiBalowiux BAB. Ipoaykrel aeaTenbHOCTH 3TO
CHCTEMBI Ha3bIBalOT FaCTPOMHTECTHHAJIBHBIMU TOPMOHAMH, PETyJISITOPHBIMM Tler -
THUIAMH, SHTEPUHAMM WK NENTUAHBIMH ropMOHaMy. BeicBoDOXIIEHUE racTpOHHTE-
CTHHAIbHBIX TOPMOHOB M3 SHIOKPHHHBIX KJIETOK MPOMUCXOIAMT MPH Peryanpylouiem
y4acTHu OIIyKIalolero Hepsa, npu AEHCTBUM HA HUX IPYTHX PEryJIITOPHBIX NMENTH-
JIOB, TIPX MEXAHWYECKOM M XMMHNYECKOM BO3JACHUCTBUH MULLM HA KJIETKH AUdpy3HOH
9HIOOKPHHHOM cHcTeMbl. Perynsuus obpa3oBaHusi nenTHAHBIX ropMoHOB B XKKT
3aBMCHT OT NPAMOTO B3aMMOIEHCTBHSA CeLH(PUUECKMX XHMHYECKHUX KOMMOHEHTOR
MUY ¢ KneTkaMy auddy3HOoNH IHIOKPUHHOM CUCTEMBI.

B HacTosiee Bpemsi uasecTHO Oosee 30 racTpOMHTECTHHANLHBIX TOPMOHOB. Bhi-
SIBJICHB! Pa3HblC TUIbl IHAOKPUHHBIX KJIETOK, OTBETCTBEHHBIX 3a BBIPabOTKY TOro
WIH WHOT'O MENTHAHOTO rOPpMOHA, YCTaHOBJIeHa UX JJoKanu3auus B KKT.

[acTpPOMHTECTHHANIbHBIE TOPMOHBI 061a1AI0T UWIMPOKUM CIIEKTPOM (hH3HOJIOTH-
YecKOoh aKTMBHOCTH. OHM HE TONMBKO YYACTBYIOT B PEryJisilMM MUILCBAPUTCAbHBIX
(QyHKUMA, HO ¥ BLI3bIBAIOT O6LME D eKTbI, OKA3LIBAS BIUSHUC HA ACATCIBHOCTD
cepaeuHo-cocyaucToi cuctemsl (CCC), LUHC, peryaupyior obmen sewecrs. MHo-
FHE TACTPOMHTECTHHANBHBIE MOPMOHB! BIMMIOT HA Pa3JIMMHBIC CTOPOHEL MeTabo-
JIM3Ma Yepes3 runoTanaMyc M XKenesbl BHYTPEHHECH CEKpPeLIMU MM HEMOCPEACTBCHHO
Ha KIeTouHBIA MeTabonuaM. B K KT peryasitopHbie NEnTuibl OKasbiBAKOT CTHMY1-
PYIOLIEe, TOPMO3ALLCE H MOAYIHPYIOUICE BJAMAHHC HA CCKPCUMIO, MOTOPHKY M BC-
ChIBaHHE. DHTEPHHBI PETYIUPYIOT BLICBOBOXICHHE JIPYIUX FACTPOMHTCCTHHAIBHBIX
ropMOHOB. KaXIblit U3 perysiTOpHbLIX NENTHAOB BbI3LIBACT HECKOJILKO 2(hhekTon,
OIMH U3 KOTOPBIX YacTO ObIBaeT OCHOBHBIM (Tabi. 3.1).

Tabauua 3.1. OcHOBHbIC 3(EKThI FACTPOHHTCCTHHANBHBIX FOPMOHOD

Topmonbl DipdekTo ACHCTHIA rOPMOHOB

TacTpuH CTHMYNHPYET CEKPELUNIO CONAHOIT KHCIOTH If NENCHHA B KCAYAKE,
BBUIEJICHHUE MOJUKE/IYA0MHOIO COKiL. YCIIINBACT MOTOPHKY KEAYIKa,
TOHKO#H KHIIKH H XeaMHoro nyasipa. Beiasipaer runeprpodmio
cnuancToi oGONIOMKH XKeAyiKa

—

Cexpetun CTHMYIHPYET CEKPCLHIO OHKAPDOHATOB H BOILI NOLKEIYAOUHOI
HKee30it, neveHblo, GpyHHCPOBLIMH Keae3ami. Yeunnpaer
X*es14e0bpajonaHne i CCKPELHIO TOHKOI Kinukit. TopMO3uT
CCKPELHIO COMTHOMN KHCIOTDI B KEJIYIKE H €ro MOTOPHYIO AKTHBHOCTD
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Oxonyanue maba, 3.1

lopmoust DdvhexTnr neiicTans ropmonos

XLK Yeunupaet MOTOPHKY XeTYHOro Ny3sips, paccnabnser chuHKTep
Oman, CTHMYJIHPYET KeMeBbiACACHHE, CEKPEIHIO GePMCHTOR
NoJLKenynouHoH xene3oi. TOpMO3NT CEKPELIHIO CONSHOH KHCIOTHI
B KENYIKe, HO YCH/IMBACT B HEM CCKPEIIHIO MencuHa. TopMo3uT
MOTOPHYIO AEATENLHOCTD Keaynka. CTHMYIHPYET MOTOPHKY
TOHKON KMIWKH. Bei3biBaeT runeprpodmio NOLKENYAOUHOI Kenebl.
Yrueraer annetur

lacTpHH-pIIN3HHT- Crumynupyet BuicBoGoxaenue ractpuHa u XLLK
nenTua (bomMéeanH)

BHI PaccnabnsieT mankme Mullisl KPOBEHOCHBIX COCYIOB, KEIMHOro
MY3bIPA, KEAYAKA, TOHKOR KHWKH, CpUHKTEpOB. TOPMO3NT neiicTeue
XUK, cexpeumio xenyaka. Yeuniupaer cekpeLnio GukapboHaTos
MOLKEAYIAOTHON XKeNe30i1, KHLIEUHYIO CCKPeLnIo

FacTpounrubupyownii | Topmo3nuT suicsoboxaeHie rACTPHHA, CEKPELIHIO H MOTOPHKY
nernri (FHTT) KCMYAKA. YCIINBACT II0KOI0ABHCHMOE BLICBOOOXKIEHHE HHCYIHHA
NOLKEAYAOUHOI XKene30it. CTHMYTHPYET KHLLICUHYIO CEKPELHIO

MoTtiaun Yeunusaet MOTOPHKY Xeayaka i Tonkoit kuwku. Crimynnpyer
CCKPCLILIO 1ENCHHA B XKEAVAKE, CCKPELHI0 TOHKOM KHILKH

IMankpeariveckuii TopmoauT cekpeunio epmenTon i GuKapboOHATOB NOKENYAOUHOMH

nentin wenesoil. PaccnaGnser MblLIibl KETUHONO Ny3bips. YCHInBaeT

MOTOPHKY KS/AVAKA it TOHKOH Knwkn. Crumynnpyer nponudepalinio
CANINCTOI 000A0MKH TOHKOI KNIWKM, NMOILKENYAOMHON XKeneasbl
H nevenn

Comaroctatin TopMO3uT BhICHOGOXKIEHIIE FACTPOMHTECTIHHANbHBIX TOPMOHOB
1 CCKPELITIO KeTVAKA

Hefiporensnu TOPMO3NT CCKPELNIO COMAHOIT KHCAOTH B Keaynke. CTHMYIHpYET
CCKPCLIO NoKeAynouHoi Keneanl. MoteHunpyer neiicreme
cexkpetitia i XUK

DHkedann TopMO3NT CeKpeLiitio (PepMEHTOR NOMXKENYAOUHOI Keneaoi
I ACIAVIIKOM

CyGeranuns P Vounmpaet CTOHOOTACACHNE, CCKPELINIO NOLKCTYN0MHOH XKelesbl.
CTuMyanpyer MOTOPHKY KHILICHHIKA

Cepotonun TopMO3NT CEKPELKD CONAHOIT KHCOTHE B Xenynke, Crumynupyer
CCKPELITIO NOLKCAYIOHHOI XKeNe3bl, KEMHCBhUIENEHHE, KHIICHHYIO

CCKpCLKO

ncrasin CTHMYAHPYET CEKPELINIO XKEAYAKA 1 MOMKENYAOMHO Xeedbl,
paclINpAeT Kaminapsl. YCITHBACT MOTOPHKY XKENynKa
It KMILCHHIKA

[aCTPOHHTECTHHANBHBIC TOPMOHBI OTHOCATCS K IPYNME KOPOTKOXHBYIIMX XHMH-
YECKHX BewecTs (1epHoa X noaypacnana CoCTaBIsieT HECKOJIbKO MHHYT). Bmecre
C TCM Bhi3biBacMbie MMM (hu3anonornueckue 3HPeKTsl WATCA 3HAYHTENLHOE BPEMSL.

TMpHeM nHIM YCHAMBAET [1POLECC BLICBOOOXICHHA M MOCTYIUIEHHA B KPOBb
racTpuHa, cekpetnna, XLIK, motununa, BUI u psina apyrux peryasitOpHbIX nern-
THAOB. XapaKTepHBIM UISl SHTEPHHOB ABNAETCA KACKANHBIH MeXaHHW3M BBLIEJICHHA
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TOPMOHOB M 3anycka GyHkuuit. Tak, ycuienue cekperopHoii akTHBHOCTH 00KJ1a-
JIOYHBIX KJIETOK TIO/ BIMAHWEM TACTPMHA NPUBOAMUT K YBEJIUYEHHUIO KHCIIOTHOCTH
XKENyAOUHOIr0 CONEPXKMMOro, NOCTYILUICHHWE KOTOPOro B IBEHAXUATHIICPCTHYIO KU LL-
KY BBI3bIBAET BBICBODOXIEeHNe cekpeTnHa U XLIK, KoTophie CTHMYJIMPYIOT CeKpe-
TOPHYIO OEATENBHOCTS IMOLKEIYAOYHOMN XeJle3bl M 0Ka3biBalOT TOPMO3HOE BIIHSHUE
Ha CCKPELINIO KMCOro XeJlyI04HOro CoKa.

W.I1. [1aBnos euigenwn ase (Gassl CEKPeLMM MUILIEBAPUTE/IBHBIX XEJIE3: CI0XHO-
pediIeKTOPHYIO (MO3roByi0) 1 HeiporymopanbHyio. [lepsas cnoxnopeduieKTopHas
¢ha3a cexpelMM Ha3biBAETCS TaK [OTOMY, YTO OHA PEAJIM3YETCsl C TIOMOLIBIO KOM-
IUIeKCca YCNOBHBIX U 6eaycnosHeix peduiekcos. Bo BTopoit, HeliporyMopaibHOi (hase
CEKpELIHH Peryisilisa OCYUIECTBASETCS MOCPEACTBOM KOMITUIeKca 6e3yClOBHBIX CO-
KOOTAENUTENbHBIX PehIEKCOB H rYMOPaJibHbIX BELIECTB.

B xaynansHoM HanpasieHuH ocnabesaer Bausinne LIHC Ha numesapuTensHyio
CHCTEMY M BO3pAaCTaeT BIMSHHE TYMOPATBLHBIX (DAKTOPOB M HHTPAOpPraHHONW HEPBHOM
cucTeMbl. Tak, cekpeTopHas AeaTeIbHOCTD CNIOHHbIX KeJe3 PeryJHpyeTes INIaBHBIM
06pa3oM HEpPBHOM CHUCTEMOH M OCYIUECTBIACTCSA NMPEUMYILECTBEHHO B CJIOXKHO-
pednexTopHylo (a3y. B cekpeTopHON AeATENLHOCTH Xene3 racTponaHkpearore-
MaTONYONECHANBHOIO KOMIUIEKCA XOPOIIO BhIPAXEHBI 00a MEXaHHU3Ma peryJsiini.
B peryiisiliuy CeKpeLuy KHIIEUHOTO COKa BEAYLIasi POJib NPUHAUICKUT JOKAIbHBIM
MeXaHu3MaM, oDyCIOBIHBAIOIIMM BbIACJACHHWE CEKPETa B MECTC NCHCTBHS XMMYyca,
061a0a101Lero CBOMCTBAMMH MEXaHWYECKOIO M XHMHUECKOI0 pa3ipaK1Teis.

3AKOHOMEPHOCTW AEATENBHOCTW
NMALLEEBAPUTENIbHOW CUCTEMbI

AnanTauus ACATEABHOCTH NMUUICBAPUTE/IBHLIX XENE3 K padIMuHbIM TIHIIE-
BbIM BELIECTBAM INPOABIAETCA B COOTBETCTBHM OOBLEMA, DJICKTPOIMTHOIrO COCTABA
U crieKTpa )epMEeHTOB MULLIEBAPUTENIbHBIX COKOB COCTABY M KOJNYECTBY NMPHHATONH
MHILH, YTO obecneunBaeT Hanbonee ahhEeKTHBHLIN rUAPONU3 NHLIEBoro cybeTpara.
OcHOBHBIM (haKTOPOM NPUCITOCODICHUST PabOTLI NMUILEBAPUTENLHLIX XKCJIC3 SBJIfA-
eTCH XMMHMYECKMH COCTaB NMUILIK, ACHCTBYIOLMH HA PCLENTOPHBLIC 30HLI MULICBA-
pUTeNLHOro TpakTa. Kaxiblit BUIL NMULLK OTpE/iC/sieT JOMHHUPOBAHHE B CIICKTPE
THAPONUTUYECKON aKTUBHOCTH TeX (JEPMEHTOB, KOTOPLIE ODECTICHUBAIOT Nnepena-
PHBaHKE COOTBETCTBYIOLLETO cybeTpara. Pasnuualor ina BUla afantaiiin CCKpeiinm
NUILEBAPUTEILHBIX XeJie3: OLICTPYIO (CPOUHYIO) U MCUICHHYIO,

BricTpas ananTauus COCTOMT B NPUCIIOCODICHUN CCKPCLIUK (PCPMCHTOB H 2J1CK-
TPOJIUTOB K OIPECACNCHHOMY BHMIY NMPHHATON NMUILK. KIaCCHYCCKHM NIPHMEPOM
NPUCNIOCOOUTENEHBIX PEaKULMi ABISIOTCS KPUBBIC XEJNYAOUHOM CCKPCeIHH Ha XJieh,
M#CO M MOJIOKO, Nojiy4yeHHblIe B jabopatopuun U.I1. [Mapsnosa.

Hau6onee a3chpexTHBHBIM (DAKTOPOM, CTUMYNHPYIOWHM OTACJACHHUE XKEAYILOU-
HOTO COKa ¢ MAaKCHMaJIbHO BLICOKOH KOHLCHTPALUMCH CONSIHOM KHCIOTHI, CYXKHT
GenkoBas Nuiia XWBOTHOIO NMpoucxoxiaeHusa (msaco). Hanbonee cnabuim Bo3dynn-
TeJIeM KMCIIOH CEKPELIMHU XENMYIOUHDIX XKeJle3 ARIAeTCs yraepoaucerast numa (wiet).

Hanpotus, npueM xieba obycoRIuBaeT HAMBLICIIYIO MPOTEONMTHYECKYIO aKTHB-
HOCTB XeJYJ0UHOIO COKa.
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Medaennan adanmayus OesmeavHOCINU NUMEBAPUMEAbILIX Jicene3 3aKIIoYaeT-
Csl B IOCTENEHHOM M (DHKCHPYEMOM Ha 3HAYMTEABLHOE BpEeM$ MPHCMOCOBACHUH
CCKpelMH K UIMTENbHBIM paudoHaM nutaHus. Tak, jimrensHas MscCHad aMeTa
NPUBOJNUT K YCHUJICHUIO OTHAECNACHUS XEYAOUYHOro COKa, NMOBBLILIECHUIO ero KMC/IoT-
HOCTH M INPOTCONHTHYECKON aKTMBHOCTH. A.M. Yrosies nmokasan, 4To B 3aBUCUMO-
CTH OT npeobiagaHust B MUILEBOM paLlMOHE OCIKOB XMBOTHOTO WJIM PACTUTEILHOIO
MPOMCXOKICHUSI U3MEHSIETCA HE TOJILKO BbIpAbOTKA [POTEONUTHYECKHUX (hepMeH-
TOB B XKeJyIKe W NMOMKENYNI04YHOM XKene3e, HO M UX CMocoBHOCTL K adh¢dekTuBHO-
MY TMAPOIN3Y XKHBOTHBIX MM pacTUTENBHBIX OCNKOB, Ha3BaHHAs COOTBETCTBEHHO
300- M (PUTONUTHYECKOIH aKTHBHOCTBIO. [1py MUTaHHUK XKUBOTHBIMU GENKAMM yCH-
JINBACTCSE CCKPELUS MOMKENYAOUHON KeNe30il TPUIICUHA, 2 NPU NMUTAHWU pacTH-
TCAbHBIMU DeskaMu — xumorpuncuHa. [IpeMMyuIeCTBEHHO YIICBOAHOE MUTAHMWE
YBEJINUMBACT AaMHJIOJIMTHYCCKYIO AKTHBHOCTE MaHKPEATHYECKOTO COKa, a Oo/blIoe
KOJTMYECTBO XHPa B PALIHOHE CTUMYJTHPYET CCKPCLIMIO JIMTIA3LL.

M. T1. [MaBnos cpaBHUBaN JAESTENBHOCTH MUIUICBAPHTEILHONO TPAKTA C KOH-
BEHEPHBLIM XHMHYECKMM TNPOH3BOACTBOM, OOCCNCUMBAIOLWINUM T1OCICA0OBATE/Ib-
HYI0 00paboTKy nmuuIM M NPOAVKTOB €€ pacliernieHus ¢ obpa3oBaHHMeM [0 Mepe
UX MMPOJABHAKCHUS BCC DONBLUCTO KOJHYECTBA MPOCTHIX XMMHYECKHUX COCAMHECHMM.
B nacrosiniee Bpemsi padoTy nuileBapUTENILHOTO KOHBEiiepa pacCMaTpUBAIOT KAk
COBOKYITHOCTE MOCACHOBATCABHLIX 3TAIIOB, 05CC1‘I{:IIHBHIGU1HK MPEEMCTBCHHOCTE
npoueccos (pu3nueckoii M XUMHUecKol oO6pabOTKH MUK B POTOBOI TONOCTH,
KENYAKE, ABCHAMATHMEPCTHOIT 1 Tollei Kuuike. YacTHUHO nepesapeHHasi nuiua
B POTOBOH MOJOCTH MEPEAAETCA B MOCACAYIOWMNE OTACAbl MHIIEBAPUTENLHOIO
TPAKTa, TS NMOABCPracTes JajlbHeilleii MexaHHYeCKOH U XHMHYECKONH obpaboTKe,
BRJIOMAOUICT I'IApoOJaH3 MOJHMCPOB 10 CTAOHM PAIMTHYHBLIX OTHTOMEPOB, IUMEDOB
i, HAKOHEIL, MOHOMCPOB.

MHOroOKpaTHO MOBTOPSIIOUIMECS B PAMIHUMHBLIX OTAENAX TMMHIIEBAPUTENBHOIO
TPAKTa Mnpotecchl rfapoanTHHeCcKoro paclueiicHust NMUWEBoro cyG(:'rpaTa B pe-
IVALTATE JACHCTBUS HA HEr0 COOTBETCTBYIOLICH rpynnbl (pepMEHTOB MOXHO pac-
CMATPHBATL B KAUCCTBE AYOAHPYIOWEro MEXaHu3Ma, MOBBILAIOLIET0 HALCKHOCTD
nuwesapetiist. [NposiBacHneM KOHBEEpHOro NPHHLIKNAG OPraHH3aluy nuilesape-
HHMSI CAVAAT COIMTACOBAHHOCTL M [IPEEMCTBEHHOCTL MOJOCTHOIO H MPUCTEHOYHOIO
MHIEBAPCHNST B TOHKOH Kuiluke. B HOPMaNbHBIX YCNIOBHAX OCHOBHOH THAPOJIH3
MUIICEHIX BCICCTR 3asepiuactest B Toweil kumke. INpu GyHKUHOHATBHOH HENOo-
CTATOUHOCTH POKCHMAIBHOI YaCTH TOHKOI KHILKH B MULEBAPUTEILHLIH NpoLece
KOMITCHCATOPHO BRAKOYACTCS TONLKO MNOAB3AOUIHAA KHILKA.

MepHoaHYHOCTb B AGATENBHOCTH NHLLEBAPHTENLHOW CHCTEMBI

B aesmebHOCTH MHILEBAPUTEILHOMO TPAKTa YCIOBHO BLUISJISIOT [ABE OCHOBHBIC
[PVIIIBLL PHTMHYCCKOI akTHBHOCTH: GaswibHble (CEKYHIHBbIE) DPHTMbl C YacTOTOM
oT 3 10 12 HMKIJIOB B MHHYTY H PHTMBI € 4acTOTOi 7—14 LIMKIIOB B CYTKH, Cpelid KOTO-
pBIX 0cOBOE MECTO 3AHHMACT OKOJIOUACOBOI PUTM BHETHLIEBADHTE/ILHON AKTHBHOCTH.

BasaibHbie (CEKYHAHDIC) PUTMbBI SBASIIOTCA COOCTBEHHBIMH PHTMAaMH NMLUEBA~
PUTEIBLHOIT CHCTEMBL M BBIPAXAIOTCS B CMIOCOOHOCTH MIANKHX MBILILL CIIOHTAHHO
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reHepHpoBaTh MEIUICHHLIE 3JIEKTPUYECKHE BOJIHBI (M3 B) 1 noteHumnanb geiicTeust
W aBTOMaTHYECKH! COKpaIaThesi. MO B BO3HMKAIOT B pe3y/ibTaTe NOCTOSAHHOM NOBbI-
[IeHHOM NPOHKLIAEMOCTH MeMOpaH KieTok — neicmekepos i Nat u Ca?*, UoHbl
BXOIAT B KJIETKY M ACTONSAPHU3YIOT €€ I0 KPUTHYECKOI BEIMYMHEL, B PE3yJIbTATe YEro
BO3HHKAIOT noreHuranst nercreus (IN14). lenepauus MBB 6e3 1 ve npusoaur
K cokpaulenmio mankux Ml KKT. [Mossnenune cneunduueckux [N na MOB
o0ycnoBNUBaeT BO3HUKHOBEHME MEPUCTANBTHYECKMX COKpalleHWit, MpOmO/IKM-
TEJILHOCTE KOTOPBIX COOTBETCTBYET MEPHUOLAM MEIUICHHLIX BOJH, IEHEPHUPYEMBIX
[IaOKMMH MBIILILAMK B KOKIOM OTAENE MUILIEBAPUTEIBLHOrO TpakTa. YactoTa 0CHOB-
HOro (6a3anbHON0) 2JICKTPUYECKOTO PUTMA XKEJYIAKa Y Ye/IoBeKa COCTaB/IsIeT 3 LMKa
B MUHYTY. Ee 3anaer BoauTesib pUTMa, PacioNOXeHHbII B 00/1aCTH MAIOit KpMBU3HbI
Kenmyaka, BONu3u kapauu. Yacrora 0a3anbHOro 3/IieKTPUYECKOro puTMa MakCumal b-
Ha B ABeHanuaTunepcTHoi kuuke (10—12 uukiaoB B MUHYTY), YTO 0BYCIIOB/IEHO Ha-
JIAMMEM B HEH BOAMTEJISI pUTMA, PACIIONOXEHHOIO HA YPOBHE BIIAAECHHUS XKEAHHOTO
MPOTOKa, KOTOPBIN 3a0aeT YacTOTY COKpalLLlEHUI BEPXHUX OTEN0B TOHKOW KHILIKH.
Yactora revepauuun MBB M puTMHuecKMX cokpalleHHMil KMUICHHMKA CHMXKAcTCH
B IMCTANbLHOM HarpaB/l€HMH ¥ COCTAB/ACT Y YE/IOBEKA B HMXKHMX OTACHAX TOHKOIA
KMIIKH 6—8 UMKIOB B MUHYTY M B TOJICTOM KHIIKE — 6—| LMK B MUHYTY. YMeHb-
LIEHME YacTOThI Da3ajibHbIX 2NEKTPUUCCKHUX PUTMOB M0 XO4Y KHIISGYHHUKA B AHUCTAIb-
HOM HanpasJIcCHHUM NMOJYYMIIO Ha3BaHUE YOLIBAIOLLCIO rPaiMeHTa ABTOMATHH.

OKoNoYacoBOi pPUTM [MULLUECBAPUTENLHONW cUCTeMbl — 90-MUHYTHBII pUTM
BHEIMILLEBAPUTENbLHOW aKTUBHOCTH OTKpPHIT B Jlabopatopun M.I1. [Masnosa w no-
JIYYWI Ha3BaHWUE TOJIOAHOM MEPMOAMMECKONH AEATENILHOCTH MMUILEBAPHTEILHOIO
TpakTa. LIMKIIbI rojJlofHOM NMEepUodMUECKOW AesSTeJIbHOCTH cocTosT M3 20-MuHYT-
HBIX MEPUOAOB MOTOPHON aKTMBHOCTH XEJY/[Ka, TOHKOI KMILUKKW U XKEAUHOIO ny-
3bIps, K KOTOPLIM MPUYPOYEHLI CEKPELIUS KEJYAOUHON CIU3H, OTACNCHHUE XKeUH,
NaHKPeaTHYeCKOro M KHMIIEYHOIo COKOB, — TaK HA3biBAEMbLIX INCPHOA0B paboTbl
¥ 70-MUHYTHBIX MEPUOJOB MOKOS, BO BPEMsl KOTOPbIX MOTOpPHAs U CEKpPETOpHast Jie-
arenbHOCTh XKKT npakTHuecku OTCYTCTBYET.

B MOoTOpHO# nepHoAMKe 0KOJIOHACOBOTO PUTMA OPraHOB MHULLEBAPCHMS Pasin-
YalOT TPU (ha3bl: MOKOM, HEPETYISAPHBIX COKPAlLICHUH, PEryIsIPHBIX PHTMIUECKHX
cokpaiueHui. [TocnenHue ase ha3pl MOTOPHOTO LMKJIA B COBOKYITHOCTH COCTABRSI-
10T nepuon paboTkl, Koraa Ha MO B BO3HMKAIOT MOTEHLMAN LI ICHCTBHS.

H3ayyeHue rojiofHoi nepuoanyecko MotopHoi aesirenntoctu KKT npuneno
K TMPENCTaBJICHHIO O MHUTPUPYIOIIEM MOTOPHOM KOMIUIEKCE, MOJL KOTOPBLIM MOHH-
MAKOT MOCTENEHHOE MMEPEMEILIEHHUE MOTOPHON (MUOJICKTPHUCCKOI) aKTHBHOCTH
OT XeMyaKa U OBEHAAUATUNEPCTHON KHIUKH 10 TEPMHHAIBLHON YacTH MOAB3LOLLI-
HOW KMIUKH. HOBbIH MHUIPHPYIOLIHI MOTOPHBIM KOMIUICKC BO3HMKACT B XKCJIYAKC
M [BEHAaNLATHIIEPCTHOW KHIUKE, KOra MCUE3aeT PUTMHUCCKAsi AKTHBHOCTb 1101~
B3AOLUHON KMIUKM. [IpHeM MULLK YCTPAHSIET MUTPHPYIOLLIMIT MOTOPHBIH KOMIUICKC
BO BCEX OTAeNax TOHKOH KHIUKU. BMECTO Hero BO3HMKAET NOCTOSIHHAS peryjisipHast
COKpPAaTHUTE/IbHAs aKTUBHOCTb.

lonopHas nepuoamueckas nestenbHOCTh XKKT cnyXuT onHuM W3 nposisne-
HUW LMKIMYHOCTH B JICSTENLHOCTH LIeJIoro opraHuaMa. Beanyiias posib B npoMc-
xoxneHun nepuoaudeckon mearensHocTH XKXKT npuuamwiexur LLHC, xkoropas
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ONMPEne/IsiCT BO3HUKHOBEHWE W MOC/IEJ0BATE/IbHOCTE MEPeMELeHUs] MOTOPHOM
(MMO3IEKTPHUECKOI) aKTMBHOCTH OT ABEHAALUATHNEPCTHON KUIIKH 10 TEPMHUHANb-
HOWM YaCcTH MOAB3AOLIHON KHULIKH.

LIHC uyscrBuTensHa K KonebaHusiM YPOBHS [1IOKO3bl B KPOBH. B cOCTOSHUM
(PM3MOJIOrHYECKOrO TroNIofla KOHUEHTPALIMSA Caxapa B KPOBM NMEPUONNYECKH M3ME-
HACTCSl. MUHUMAILHBIH YPOBEHDL €ro COAEpXKaHMUS B KPOBHM, A TAKXKE B CIM3UCTOH
obonouke KKT ormeuaeTcss B KOHUE MEPHOAA MOKOst. DT1a MH(DOPMALIUS BOCHPH-
HUMaeTcs xemopeuenTopaMu cocynoB u XKKT u nepenaercst B runoranamyc. CHu-
KCHHEC KOHUEHTPALIMK [IIOKO3bl B KPOBM BOCTIPHHUMACTCSl TAKKE LIEHTPATbLHBIMM
MIOKOpeuenTopaMu runotanamyca. B pesynbrate 2T0ro nuileBoil runotaiaMu-
YECKHMH [EHTP BO3DYXNacTcsi U OKa3blBaeT BAUAHME [NBYX TUIIOB: aKTHBHMPYIOIEE
BOCXOAsILLCC BNHAHHUE HA MOAKOPKOBbLIE CTPYKTYPhI H KOpY 601611010 Mo3ra, OTBET-
CTBEHHBIE 3a (hOPMUPOBAHUE MULIEBOTO NMOBEAEHUS (MMOMCK, MHUILENOOLIBATEILHOE
MOBEJICHUE U NOSaHNE MHILK), M HUCXOMSLUEE, MOBbILIAIOLIEEe TOHYC siaep Oayxaa-
IOLLMX HEPBOB, YTO BEAET K CTUMYNAUMK AeaTenbHocTH KKT.

[Tpu KpUTHYECKH HEAOCTATOMHOM YPOBHE MUTATEIbHEIX BELLIECTB B KPOBH [HMII0-
TA1aMYC OKa3biBACT AKTHBUPYIOLLEE BAUAHME HA (PEPMEHTATHBHBIE CUCTEMBI M ME-
XaHU3Mbl OOMEHA BELLECTB, 00ECNe HBAIOLLINE MEPeXol OPraHu3Ma Ha IHIOTeHHBIH
THIT NIMTAHUSA 32 CYET MOCTYIJICHHUA B KPOBb MUTATEAbHBIX BELUECTB U3 IMHILCBLIX
AETIO M JAPYIUX, MCHEE BAXKHbIX [UISl COXpAHEHMS XXU3HH TKaHei. Kpome Toro, npu
BbLACAcHUH B nepuon pabotel B nosocts ZKKT nepuoamyecknx cekpeTos, coaep-
AKamx 00AbLIOC KOMNYECTBO OENKOB U (PEPMEHTOB, TIPOHCXOMAT MMAPOJIU3 ITHX
Geakos 1 oOpazoBaHiic aMMHOKHCIIOT, KOTOPBIC 3aTEM BCACHIBAIOTCS! B KPOBb H yC-
BAHBAIOTCS TKAHSIMI OPraHu3Ma.

[ToBBILLICHIIE VPOBHS MHUTATEILHBIX BELUECTB B KPOBH BOCIIPHHUMAETCSA TMMoTa-
JIAMYCOM, MTO TTPHBOANT K aKTHBALMN CHMMNATHYECKOI HepBHOIt cucTembul U BHUTI-
epruvecKiX HeiipoHoB (Moaynstop AT®), obecneunBaloLUIHX NPEKpalleHHE BLIXOAA
MHTATC/ALHBIX BEWECCTB U3 ICN0, A TAKXKE MOTOPHOIN M CEKPETOPHOM AEATENIbHOCTH
AKT. Hacrynaer nepnon nokos. [oene Toro Kak NUTaTENbHbIE BELLIECTBA NEPEX0-
JT 13 KPOBH B TKAHH, LIHKJAHYECCKHE M3MEHEHHUS MOTOPHOH M CEKPETOPHOH aKTHB-
HOCTH MU BAPHUTEABHOTO TPAKTA MMOBTOPAIOTCH BHOBL.

Baxuyio poab 8 (opMUpOBAHHN PHTMA HTPAeT HHTPAOPraHHAas HEPBHAsA CHCTE-
Ma, obecIieHBAIONLAS CTPOro KOOPAHHHPOBAHHOE PACMPOCTPAHEHME M0 TOHKOM
KHUIKC PHTMIUECKIX (ha3 MUTPHPYIOLUHX MOTOPHLIX KOMTUIEKCOB. bonbuioe 3Ha-
YCHHE B CAMOBO300HORICHIH PHTMA NMEPHOAHYCCKON NEATEBHOCTH KULLICYHHKA
HMECT [MOCTYIUICHHE B JIBCHAAUATHICPCTHYIO KHIIKY TMEPHOAHYECKNX CEKPETOB,
B TOM MUCIIE KeTui.

Mortophas nepioanteckasn aesrtenbHocts AKKT obecneanBacT 3BakyaTOpHYIO
(HVHKLUIIO 1O OTHOIIEHHIO K OCTAaTKAM MHIIH, YMAaCTHE B MOAAEPXAaHHH roMeocTasa
B PE3YJILTATE BLIBEACHIA 13 KPOBH LIUIAKOBBIX BELLECTB (IKCKPETOB), MPENsATCTBYET
PACHIPOCTPAHEH IO MUKPO(IOPEI MO TOHKOH KHILKE, BEITIONHSASA, TAKMM 06pa3oM,
s3amTHYI0 GyHkumo. [Nepuoanyeckoe BbUIEJICHHE CEKPETOB MHLIEBAPDHTEbHBIX
KCJIC3 B MOJI0CTh TOHKO#I KHIIKK B COCTOAHHM (DU3HONIOTHYECKOr0 rojiona obecne-
MIBACT MOJUICpXaHHe TPOhUKH e CITH3UCTON 0D0IOYKH, NepeBapHBAHHE IHAOICH~
HbIX GenKOB 1 (hpopMHpOBaHNE OLLYLLEHHH T00a U HACKILLIEHHA.
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BCACbIBAHUE

BeaceiBanune nUTaTeNbHBIX BELUECTB — KOHEYHas! LieJb MpoLecca NMULLEBapeHUs.
DTOT npoLece OcyLIecTRAAETCs: Ha BeceM npotsaxeHuu KKT — ot poToBoit nonocru
[0 TOJICTOH KHMLIKM, HO €ro HHTCHCUBHOCThL pa3/iMMHa: B POTOBOM IMOJIOCTH B OC-
HOBHOM BCaChIBAIOTCS MOHOCaXapUlbl, HEKOTOPLIE JIEKAPCTBEHHbIE BELIECTBa, Ha-
TMPUMEDP HUTPOTMIMLICPUH; B XEJyIKEC B OCHOBHOM BCachiBalOTCsl BOAA M aJIKOIoOJib;
B TOJICTOM KMILIKE — BOIA, XJIOPMIbl, XKMPHbIE KUCIIOTbI; B TOHKOM KMLIKE — BCE OC-
HOBHBIE MPOAYKTHI THAPOAN3a. B ABEHANUATHIIEPCTHOM KMUIKE BCACBIBAIOTCS HOHbI
KaNbliWsl, MarHWs, XeJe3a; B 9TOM KHIIKE U B HayaJie TOILEeH KMIUKHA WIET Npeumy-
1IIECTBEHHO BCAaChIBAHME MOHOCAXapuaoB, 60/ee AMCTANLHO MPOUCXOAMT BCAChiBa-
HHME XKHPHBIX KMCJIOT, MOHOIJIMLIEPHIOB, a B MOAB3A0IIHON KULIKE — BCachbiBAHUE
besika, aMHHOKMCIIOT. ZKMpO- U BOLOPACTBOPHMMEIC BHTAMWHBI BCACLIBAIOTCS B AMC-

TANbHBIX YYaCTKax mmeiii KHIIKH H B NMPOKCHMAJIbLHLIX Y4aCTKdX HOﬂIlBﬂOUlI[OH
(puc. 3.4).

MpocTof UNNUHAPWYECKUR INUTENWA

Numdatmueckuni cocyp
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Menkanr aprepuA

Beuyna
Numbarnuecknit cocyp

Puc. 3.4. CtpoeHue K1leYHON BOPCHHKH

I'lpM nNaToJOrMy MPOKCUMANIBHBIX YHACTKOB AMCTANbHBIE 6epyT Ha ceba aTy QyHK-
uuio. TakuM 06pa3oM, B OpraHU3Me CYLLIECTBYET 3allUMTHbBIA BAPHAHT BCACLIBAIMSL,

Mexanu3Mbl BcachiBaHMWsl BELUECTB pa3HooOpasHel. YacTh BeulecTs, HANpHMeEp
BOJA, MOXET INPOXOAUTE Yepe3 MEXKIICTOMHBIC (MEXIHTEPOLUTAPHLIE) IPOMEXYT-
KH — 3T0 MexaHu3M nepcopbuuu. B psie ciyyaes MMeeT MECTO MEXaHH3M IHIOLUH -
T034, T.C. MONIOLIEHNE SHTEPOLWTOM GONBLLIOH, HEPa3PYILEHHOH MOJICKYJILI BHYTPL
KJICTKH C [OC/IeAYIOLMM 3K30LIMTO30M — BhIIEIEHUEM €¢ B MHTEPCTHIINIA H KPOBb.

BaxHoe MecTo cpead MEXaHM3MOB BCACHLIBAHMS 3aHMMAIOT MEXAHHU3MBI nac-
CHMBHOIO TpaHcnopra — auddysus, ocMmoc, (punbTpaums, a Takxe obierueHHas
Iuddysua (TpaHenopT 6e3 3aTpaT HEPTUM 110 rPAAMEHTY KOHLIEHTPaLHH, HO € HC-
TONB30BaHMEM TpaHcnopTepoB). MexaHuam ocMoca no3possier peabcopbupoBath
OonbiIOH 06BEM BOIEI — B CPEAHEM 3a CYTKH OKOJIO 8 1 (npuMepHO 2,5 JT mocTyna-
€T C IUILLUEH, ocTalbHON 00BheM LIHPKY/IMPYET B opraHyame). Bona nocrynaer B 3H-
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TEPOLUTLI ACCHBHO BMECTE C OCMOTHYECKH aKTHBHBIMM BEILECTBAMM, HATIDUMED
C IVTIOKO30i, aMHHOKHMCIIOTaMHK, MOHAMM HaTpUA, KIbLIMA, Kanusa. YacTHYHO Boda
BXOAMT B MHTEPCTMLMH (a 3aTeM M B KPOBB) 3a CUET NMpoleccoB (puabTpaumu. Eciau
FMIPOCTATHUCCKOE JABICHME B TMOJOCTH KMILEYHMKA MPEBHILIAET OCMOTHYECKOE
AaBJieHHe B 9TOH cpele, 5TO CO3MaeT BO3MOXHOCTh IS peabcopbumm Boapl ¢ mo-
MOLLBIO (DHIBTPALLMOHHOTO MEXaHU3Ma.

OcHoBHEIM MEXaHU3MOM, 0DeCTeuMBalOLLMM peabcopbLMIO pasTMIHBIX BELLECCTR
(rM110KO3bl, AMMHOKMCJIOT, COJIEH HaTpWA, KaJIbLIMs, XKene3a), siBAsSeTCs aKTHBHbIA
TPAHCMOPT, JUIS peaiu3auuu Kotoporo Heobxonuma aHeprus ATD (puc. 3.5). MoHsl
HaTPHSI TPAHCITOPTHPYIOTCA 3a CYET MEXAHU3MA MEPBUYHO-aKTMBHOIO TPaHCIOPTa,
a [J1I0K03a, aMMHOKHC/IOTH M PSL IPYTHX BEILECTB — 3a CUCT BTOPUYHO-aKTUBHOIO
TPaHCMOPTa, 3aBUCHMOTO OT TPAHCIIOPTA HATPHA.

Puc. 3.5, Beacsinanie npoayKToB paciucnieHis 6e1KoB, YIJICBOLOB U XKHPOB (BEPOSITHLIC Ba-
pranTst). Beacuisanue 8 kposs (K) nanagy (JIK). A — amnHoxkncnorst; M — mMoHocaxapiiel
B conpsgetit ¢ Na'; I' — ranuepii, 2K — XipHble KHCAOTH — CHHTE3 YTIOA00JCHHBIX TPH-
FAMLEPHAOB B OnHTeAnoLTax — Gopauponaiie XM — XINIOMHKPOHOB 1 BCACKIBAHHE B JIHM-
(py. Keaunnste Kucaorsl (AKea) HaCTHYHO BO3BPALUAIOTCHA B MOJOCTh KHILIEHHHKA, YacTHYHO
RCACLIBAIOTCH 1l KPOBL 1 BO3BPALLAKOTCA B NEUCHb

Jlns oGecneyen st BCachiBaH sl MPOAYKThl THAPOJIH3A JIMMHAOB (KHPHBIE KUCIIO-
Thl, HMCIOLIHE JUTHHHbIC LEMOUKH, 2-MOHOMINLEPIbl, XOJIECTEPHH) B MPHCYTCTBHM
KEAUHBIX KHCAOT (hOPMUPYIOT B KHILIEYHHKE MHLICIUIBI — MEJIbYaHILIHE KaMeabKH,
CrocoGHbIe AU PYHANPOBATE Yepe3 alHKAIbHYI0 MEMOpaHy BHYTPb 2HTEpPOLMTA,
BHyTpH 2HTEPOLMTA W3 BHOBb CHHTE3WPYEMbIX JIMITHAOB 06pasyloTCsl CTPYKTYpBI,
yAOGHbIC LIS AUIBHEITILIErO TPaHCNOPTA — XHIOMUKPOHSL. [List 06/ier4eHus TpaHe-
MOpTa MHUSJLT 1 XHJIOMHKPOH B MEMBpaHax MMEIOTCS CeLH(hHIECKHUE MEPEHOCH 1~
KH, T. ¢, 910 obnerdeHHan andhysus.
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Perynayua BcacbiBaHus

Perynsiuvs BCachbiBaHMS OCYILECTBASIETCH MYyTeM M3MEHEeHHUs MpPOUECCOB TOKa
KPOBH M JIMM(DEI Yepes CAU3UCTYIO 060JIOUKY XenyaKa M KMIIeYHHKa, TMM¢OTOKA.,
ST0T npouece TpedbyeT 3arpat aHepruu. KpoMe Toro, BcacbiBAHWE MUTATE/IbHBIX BE-
LIECTB PErYNHUPYETCH 3a CYET CHHTE3a TPAHCTIOPTEPOB (HACOCOB U crneuHpPUIECKHX
NEpeHOCUMKOB).

MHTEHCHBHOCTE TOKA KPOBH B YPEBHOH 00JIaCTH BO MHOIOM 3aBUCHT OT CTAdHUM
nuiueBapeHus. M3BecTHO, YTO B YCNIOBHSIX NMUILEBOrO MOKOsA B YPEBHbIH KPOBOTOK
noctynaer 15—20% muHyTHOro obnema kpoBu. [Ipu ycuneHuu (hpyHKIIMOHANLHOM
aktuBHocTH KKT oH moxer Bo3pactats B 8—10 pa3. bnaronaps aTomMy yeeauuuBa-
10TCSl MPOAYKLMS MHLLEBAPUTE/IbHBIX COKOB, MOTOPHasl aKTUBHOCTh, AKTHBHPYIOTCH
NpOLECCHl BCackiBaHuA. B cBolo ouepenn, GOpMHPYIOTCA DAAaronpusTHLIC YCIOBUS
IUIA OTTOKa KpOBM, GoraToii BCOCaBLIMMCS HYTPUEHTOM. YCHIEHHE KPOBOTOKa IMpo-
WMCXOIMT INIaBHBIM 00pa3oM 3a CUeT MPOLYKUWH Ba30AWIAaTATOPOB, OCOBEHHO CEpO-
TOHMHa — HauOosiee cCHIbHOrO Basoguiaratopa npexkanuuisipos AKKT. [acTtpuH,
IFMCTaMHH, XONEUMCTOKMHUH-TIAHKPEO3UMHH TaAKXKe CIIOCODCTBYIOT ATOMY NPOLIECTY.

AKTHBHOCTb MPOAOALHON M LUMUPKYJSIPHOW MYCKY/arypbl TOHKOM KWILIKH CI10-
COOCTBYET MepeMEIUMBAHHIO XMMYCA M CO3JaHMIO ONTHUMAIbHOTO BHYTPHKHILEY-
HOTO NaBJIEHUS — YCNOBUM, HEODXOAMMBIX Ul HOPMAJILHOIO TEYEHUsl Mpolecca
BCAChIBAHMSI.

Perynauus cCHHTE3a TPaHCTNOPTEPOB OCYLUECTBISIETCS, KaK TMpaBHJIO, 3a cHeT
KJIAaCCUYECKUX TFOPMOHOB — albJOCTEpPOHA, IMIOKOKOPTHKOHWAOB, |,25-nurnapo-
okcuxonekanbuugepona (1,25-sutamuna D,) u npyrux ropmoHos. Hanpuwmep, ro-
BRIIIIEHUE TIPOMYKLIMK ATbAOCTEPOHA CONPOBOXAASTCS YBEIUUeHUeM obpazoBaH s
B HTEPOLMTAX HATPHUEBBIX HACOCOB, CIIOCOOCTBYIOILUMX AKTUBHOMY TPAaHCIIOPTY Ha-
Tpus. KOCBEHHO 3TO OTPAXKAaeTCsl HA BTOPHYHO-aKTMBHOM TPAHCIOPTE AMUHOKHNCIIOT
MMoHocaxapunos. Merabonursutamuta D, —1,25-turuapookcuxonekansiindgepon
MOBLIILACT CHHTE3 KANLLHHCBA3bIBAIOLLCrO 6e/lKa B KHILICYHUKE, CMOCOOCTBYS Bea-
ChIBaHMIO MOHOB KalbUMsl. [1apaTropMOH NOBLILACT CKOPOCTL 0Bpa3oBaHmst 3TOro

Merabonura M3 BuTaMuHa D (xonekanbuudyeposa) U KOCBEHHO criocobeTByeT no-
BHILLIEHHIO BCAChIBaHMUSA KallbLWs.

BcachbiBanue GenkoB 1 aMUHOKHCNOT

[MenTunrunponassl, unu nentunassl, XKKT nensitcst HAa 1Ba OCHOBHBLIX THA —
SHOOMNENTHAA3bl M 9K30MENTHAA3bI, DHAONENTHAA3LI paclienasior 6eiku Ha nern-
THbI PA3JIMYHOM CJIOXKHOCTH MYTEM paspbiBa BHYTPEHHHX cBsi3cii B MonekyJie Desika.
K sHuoonenTunazaM OTHOCATCS TMETNCHHBI, FACTPUKCHHBI, PCHHUH, TPHIICMH, XHMO-
TPUIICHH, 2JiacTasa. DK30MenTHaa3bl PacLUCIUISIIOT KOHLEBLIC NCMTHAHBIC CBA3N
MONUNENTUAHBIX Lernel, obpasyIolnXcs NPy THAPOIH3E ¢ NOMOILBLIO DHIAOTCITTH -
a3, OHM OBIBAIOT ABYX TUIIOB — KAapOOKCHUNENTHAA3L! THNOB A H B 1 aMmuHonen-
Trnasel. KapbokcunenTuaasbl pa3pbiBaloT MENTHAHYIO CBA3b, KOTOPYIO 00pa3yioT
C-KOHUEBbIE OCTaTKH aMUHOKHCJIOT, 4 aMUHONENTHAA3L! pa3phiBaloT cBA3K, 00pa-
3oBaHHEle N-ocrarkamu. Kpome toro, B XKKT umeiorcs aunentHaasbl, KOTOpbIC
PacLUCIUISIOT JUIMENTHA Ha ABE MOJICKYJIbl aMHHOKHCIOTHI (pHC. 3.6).
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benxu
Mencukb Monunentuas
TouncuH Monunenmagu
MMOTPHNCHH Avnenmias
Kapbokcu- AMMHOKMCNOTH
nenmigasa
AmutonenTugaia l l l
KposeHocHui cocyn

Puc. 3.6. MNurponus Genkos

Yke B COCTaBE CIOHBI MMEIOTCS NMENTHAA3bI THITA IHAONENTHAA3, KOTOPBIE MOTYT
pPa3pbLIBAThL BHYTPEHHME CBA3M B Genkax M oOpa30BLIBATE OTAEBHLIE MOJMMENTH -
Hbl€ LEMH — ITO TPUIICHHONON0OHBbIE hepMeHTbl MANOH aKTHBHOCTU: CAJIMBAUH,
TAaHAVAANH, KaTencuH, KanaukpenH, Cuuraercs, 4TO MX poNb HECBEJWUKA B IpO-
uecce ruapoansa 6enka, HO OHU NOBLIWAKT 3PPEKTUBHOCTE MTMAPOIN3A MENCHHOM
H TPUIICHHOM.

B XenyaiouHoOM COKe CONEpXHTCHA COJsHAs KUCNOTa, akTHBHUpYLLas (hepMEHThbI
KEJNYNOHMHOTO COKA M CO3AaI01IAsT BEICOKYIO KOHUEHTPALHIO MOHOB BOIOPOJA U Bbl-
IpiBaloLiasl aeHarypaumio 6enka, uro crnocHeTByeT akTHBH3AUKWKM €ro THAPOJW3a.
B cocTaB KeayaotHOro CoKa BXOANT § THMOB NEncHHOB.

Mencuubl BLIPabaTbiBAOTCS B HEAKTHBHOM BHIC (MENCHHOrEHbI), HO IO BIIH-
sinmem HCI aktusnpyiotest. YacTb nencHHOreHoB (nerncuHOB) BbIpabaThiBaeTCs
B (DyHIAIBHOI YACTH KeJIYAKA, YACTh — B AHTPAIBLHON M HAYAIBHOM YACTSIX ABEHAI -
HATHOCPCTHOMN KHKH, PazmiuHblie NEncuKbl aKTHBHBI MPH PA3IHYHBIX 3HAYCHNAX
pH — or 1.9 10 3.9. Hammnuie HecKoNbKUX THMOB MENCHHOB OOBACHACTCS TEM, YTO
B KCJIVIKE, TAC UTNTEALHOE BPEMst ISTIOHHPYETCA MHLLA, BO3HHKAET HEOBXOMMMOCTD
naGopa (epmenTos, pabOTAIOLUIMX NPH Pa3nHYHbIX pH, TAK KAK KOHUEHTpaLIHs BO-
NOPOAHBIX HOHOB BHYTPH XHMYCA CYILECTBEHHO OT/IHYACTCA OT KOHUEHTPALHH 3THX
HOHOB HEIOCPENCTBEHHO Y CTCHOK XeyaKa.

Mrak, B xeavake na 6e1xkos obpasyloTest MOMHMENTHAHBIE LIEMOYKH, KOTOPLIE
B JWIbHCHIIeM, 104 BAHsIHMeM 3K3onenTtHaas (kKapbokcHmenTuaas, aMHHOIEN-
TI1A3), TPEBPALIAIOTCS B ANTENTHAL. DTO MPOUCXOMNT B ABEHAALATHNEPCTHOH
i Tomeil kumke. Ciona HAIMBAIOTCA COK NMAaHKPEeATHUECKOH XKEJE3bl, XeUb, XeJay-
JIOMHBII COK.

MomkenyaouHas Keie3a BbipabaThiBaeT B HEAKTHBHOM BH/E TPWIICHHOIEH,
XIHMOTPHIICHHOTEH, Npo3JacTasy, NPoKapboKCHNenTUaasy THIOB A H B, amu-
HonenTiaasy. Beiiias B MojocTh ABEHANUATHTIEPCTHON KHIUKW, OHW AKTHBH-
pyiotesi. [lpouecc HauMHACTC ¢ AKTHBALHH TPHUIICHHOICHA. [Mon BAMAHHEM
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depMeHTa, NPONYLHPYEMOro B KHIIEYHHUKE, — YHTCPOKMHA3bl (IHTEPONENTH/IA~
3b1) TPHUIICHHOIEH NEPEXONAUT B TPUICHH. B panbHeilueM, Noa BAMSHUEM TPHI-
CHHa, BCE OCTaNIbHbIC BEJIKN NEPEXOAAT B AKTUBHYIO opMy (XMMOTPHUIICMHOTEH ~
- XMMOTPHUINCHH, NpokapbokcunenTHaasa —+ kapbokcunenruaasa, npoajacrasa —*
— 371acTa’a). TpUNCHH, XMMOTPMIICUH, 3/lacTa3a KakK 3HIOMENTHAa3bl paclie-
TUISIOT OENMKM, KOTOpPLIC HE pPacCIENMMINCh MENCUHAMMU B XKEJIYAKE, [0 TMOJIMNEN-
TUOOB, a KapboKcunenTuaasel TUNOB A U B, aMMHONENTHAA3a — 1O MENTUIOB
M IMNEeNnTUOOB, B Xene3ax TOHKON KMUWKHW BeipabaThIBAIOTCA TIABHBIM 0Opa3oM
KapOOKCHMNEeNnTHAa3bl, aMHHOMENTHAA3bl M aunentuaaspl. Bece atu depmenTh
OCYLUECTBJSIOT BHYTPUIIOJNOCTHOE MNUIUEBAPEeHUE (MPOBOAAT IMAPOJM3 BHYTPH
kuwku). Ha anukanbHOW MeMOpaHe SHTEpPOLMTOB pacrnonaralTcs, COrjlacHo
NaHHBIM A.M. Yronepa, kKapOOKCHUIENTHUAA3E, AMUHOIENTUAA3EI, UMM THAA3HL.
B pesyibTare MX neicTBHsi 0Opa3yloTcs aMMHOKMC/IOTHI, KOTOPBLIC TYT XE nepe-
IAalTCHA Ha TPaHCMOPTEPhl, OCYIULECTBISIOUING BTOPHUYHO-aKTHBHBI TPaHCIOPT,
3aBMCUMBI OT MOHOB HaTpus. OH OCYLUECTRJIACTCS MO TAKOMY Xe MEXaHU3MY,
KaK ¥ TPAHCIOPT r0KO03bl. CylIECTBYET KAK MUHUMYM 4 BUIA aMUHOKUCIOTHBIX
TPaHCMOPTEPOB JUIA TIEPEHOCca:

® HeUTPaNIBHbIX AMUHOKUCIOT (BaNuHa, heHUNaNaHMHA, alaHUHA);

® OCHOBHBIX aMMHOKMCJIOT (ApruHMHA, LUMCTHHA, JIM3WHA, OPHUTHHA);

* AMUHOKMCIIOT (NMpOJIMHA, THAPOKCHIPOIUHA) U ITHLIMHA,

* TUKapOOHOBBIX KUCHOT (TNYyTAMWUHOBOM KMCIOTEI, acNaparuHOBOK KMCIOThI).

Takoe pasieneHue OCHOBAHO HA CYLUCCTBOBAHWUM HACIC/ICTBCHHLIX 3abonc-
BAHWH, MPHU KOTOPLIX BCAEACTBME MEHETHYECKOro NedeKTa He BCcachiBaeTes orpe-
[eJieHHAsi TPyNnna aMMHOKMCIIOT, MPH 3TOM HapyluaeTcsi U peabcopOums aTHX Ke
AMMHOKMWCJIOT B no4kax. Tak, uapectHa Oose3nb XapTHyna, rnpu KOTOPOW Hapy-
[IEHO BCACBIBAHME HEWUTPAILHLIX aMMHOKMUCIOT — BalKHa, )eHUIaNaHuHa, ana-
HHMHA B TOHKOM KMILIKE U MOYKaX; MUMUHOMHUMHYDPHS — HapylIacTest TpaHcnopt
NPOJWHA, THAPOKCHMPOAMHA M MIMUMHA, LUCTUHYPHUSI — HAPYIICH TPAHCIOPT
LIMCTUHA, TA3MHA, aprMHUHA U ODHUTHHA; CUHAPOM DaHKOHK, TPH KOTOPOM HME-
10TCA aMHHOAUMOYPHUS ¥ HapyllieHHE BCACHIBAHMS B TOHKOMH KHILKE MyTAMHHOBOI
M acnaparMHOBOM aMMHOKHCIIOT.

Bce aMMHOKHCIOTBI, @ TAKXE HEKOTOPbIe OCJIKOBLIC MOJICKYJ/Ibl, BCOCABLLIHECS
MyTeM HI03K30LMTO3a, C TOKOM BEHO3HOM KPOBK YEPE3 MOPTANLHYIO BEHY 10CTAR-
JIAIOTCA K TIEYEHH, II€ OHM MCIOABL3YIOTCS IS PABIMYHLIX LIEJICH, B TOM MUCE jUist
cuHTe3a Gesika, B fpolieccax riloKOHeoreHesa u p.

Xupbl. Docthonunuabl. Xonectepuu

Fupponua Xupa NPOMCXONWT aBHbLIM 00pazoM ¢ MOMOULBIO [MOJOCTHO-
o MUIeBapeHuss ¢ yyactdeM aunas v ¢ocdonunas, Jlunaza ruaposu3syeT

XUD IO XUPHBIX KMCIOT W MOHOrauuepuaa (o6blMHO A0 2-MOHOMIMLEPHAA)
(puc. 3.7).
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Tprranyepngs
Muuepwn

KHCNOTH
{y Aetedi go 1 roga)

TpHIIALSpHAN

NunonporenHs oueHs HUIKOH MNOTHOCTH
NunonpoTerHs HKIKOR MNGTHOCTH

NunonporerHsl BLCOKOR NAGTHOCTH

Kposenooiui cocyy  /Wm$atyecknii kanuanap

Puc. 3.7. M'uaponns xupos: X — xonectepun; I' — rauuepun; XK — kupHsie kucnorst; ® —
ochoannuan; XM — XI1IOMHKPOHBI

HeGonbiioe KojnuuecTBo nunasbl obpasyercsi MEJKUMM CIIIOHHBIMHM JKE/Ie3aMu
KOpHS $13bIKa (IMHTBANTbHAA THNasa). ZKenessl XeMyaKa ToXe NMpoAYLMPYIOT JIUNasy,
OIHAKO OHAa HEAKTHUBHA B KHMCOii cpene. JInnasa XenyaouHoro Coka HOBOPOXAEHHBIX
criocobHa pacuwenasaTh MOOYHBII XHp. Benyuryio poib B NepeBapuBaHUK MULLEBOIO
KHpa UrpacT NaHKpeaTHYeCKas JINMasa, a TAKKe KMLIeYHas nuna3a. JInnasel coBep-
AIOT rMIPOAN3 B MOMOCTH KHLIKH, HO WA 3G(MEKTHBHOIO riapoan3a rMoBepXHOCTb
KHPa 10J1KHA ObITh MAKCHUMAIBHOH — 3TO NOCTHIAETCA IMY/ILIHPOBAHHEM XHpa € NO-
MOLILBHO SKEYHBIX KHCAOT 1 X cosielt (X0IeBoit, XeHONE30KCHXOIEBOM, IJIMKOXOJIEBOH,
TAYPOXOACBOI KHCAOT)., AKTHBHOCTD JIMIA3 BO3PACTAET NOMA BIHAHHEM TaK Ha3blBae-
MOIi KoJtnasst — (hakTopa, KOTOPbIi CBsI3bIBACTCA C IMNMA30H H MOBBILLACT €€ Crocob-
HOCTh PACILETUITE X1pbl. MOHBI KAMbLUWS TOXE NOBBLIIIAIOT AKTHBHOCTb JIMTIA3bI.

B peayabrare AeiicTBis ANNa3 npoucXoauT 00pa3oBaHHE CMECH XHUPHBIX KHCIOT,
FIHUEPHHA, 2-MOHOIHUEPHIA, AUITHUEPNIOB M TPHIIHMLEPUIOB. B nansHeleM
13 9TOI CMCCH, 8 TAKKC C YIACTHEM COJIEl XKEMYHbIX KHCNOT, (pOChONNUTIHIOB H XO-
necrepuna odpasyloTesi MeJbYaiiliie KarnejabK, Ha3blBaeMble MULIETaMH, KOTO-
PbIC HAYT K alHKLIbHOIT MeMOpaHe SHTEpOUUTA H, Bi1arofaps XXHpopacTBOPUMOCTH,
BXOASAT B IHTepolHT. [lonaB B SHTEPOLIMT, KOMIUIEKC pacrianaeTcs U MPOMCXOAUT
CHHTE3 TpHIJIMLEpHAOB, cneundHIHBIX Ins venoseka. Bmecre ¢ docdonununa-
Mit, Xosiecrepitonm 1 Geskom-anonporeHoM Al U B B kieTke 06pa3yloTcs MUKpO-
BCINKY/Ibl — TaK HA3bIBACMbIE XHJIOMHKPOHB!I WIH JIMTIONPOTEHH-XHIOMHKPOHBI.
OnHOBpeMEeHHO B KJIETKE 06pa3yioTest M JIHTIONMPOTEHHB! O4YE€Hb HH3KOH IUIOTHO-
ctit (JITTOHIT) (Toxe B BiIEe MHKPOBE3UKYIT). DTH CTPYKTYPbI MPOXOAAT HYepes 6a-
3UILHO-JIATepPAILHYIO MeMOpaHy SHTEpOLHTa B HHTEPCTHIIMH, a 3aTeM MepexomsiT
B AnmMaTHyeckue cocynsl, 0T HUX — B KpoBb. ONHOBPEMEHHO 4acTh XHJIOMHKpO-
HOB MONANACT B MeYcHb, IJe CHHTE3HPYIOTCH JIMMONMPOTEMHEI HU3KOW IUIOTHOCTH
(JITTHTT) 1 aunonpoTentsl BeIcOKOH ruiotHocTH (JITIBIT).

ZAKHpbl HAKATUIMBAIOTCS B XXHPOBBIX €0, OTKYAa OHU HCTIONB3YIOTCA IUIA SHED-
FeTHYECKHX M IIACTHYECKHX MPOLIECCOB.
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Jranbl THAPONM3a W BCACLIBAHWA YrMEBOAOB

M'Maponu3 yrnesonoB NPOBOAUTCA € ydacTHeM (epMEHTOB anb(ha-aMMunasbol,
MaJibTa3bl, HHBEPTA3bl, H30MANbTA3bI, IaKTa3bl, Tperanasbl (puc. 3.8). Anbda-amu-
71233 CEKPETHPYeTCH CNIOHHEIMM XKeJle3aMHu, NaHKpPeaTHUeCcKOo Xee30i, KHLLIeUHbI-
MM XKEJIE3aMH, & TAKXE IHTCPOLMTAMH, MPHHUMAIOLLMMH YYaCTHE B MPUCTEHOYHOM
nuuesapeHuu. Anbga-amMunasa JEHCTBYET Ha aMMJIO3y KpaxmaJlla, Bbi3blBasl ee Je-
MONUMEPH3ALIHIO BHAYAJIE 10 NEKCTPHHOB, a 3aTEM [10 MAJILTO3bl M TMPH JUIMTEBHOM
INEHCTBUH — A0 MI0KO03bl. [pouece Bo3aeiCTBUA HAYMHASTCA B POTOBOI NOAOCTH,
TIOTOM TIHILA TMONanaeT B XKEJNYAOK, W MOKa COOAEPXHMOE XeyiKa He CTAHET KHC-
JNBIM, aMMWJIa3a nponaopkaer neiicrsopars. OCHOBHOE MECTO IEHCTBUS aMMia3sbl —
5TO ABEHANLATUIIEPCTHAs M TOLLAsA KMILUKa, [Ae COBepluacTcs rMApoJIM3 KpaxMaia
10 ManbTO3bl. B KMIIEYHOM COKE HMEETCA MajibTa3a, KOTOpasi 3anojiHAeT rJIMKOKa-
JIMKC Y YaCTUYHO PacLUETUISIET MAJIETO3Y 0 JIBYX MOJIEKYJ IIIOKO3bI.

Monucaxapuau
Onwrocaxapuas
chpr Onurocaxapuan
MCaxapugbl
OHOCaXapuak
[moKko3a
Opyxtola
Anvda- lanakrosa
amnnasa
ansro3a I ] I
posa
Nako3a

Kposenochui cocyn

Puc, 3.8. 'maponus yrnesonos

OpHako OCHOBHOE pacLUCT/IEHWE MaibTO3bl MPOMCXOAMT HAa ANHKILHON Ya-
CTH DHTEpPOLMTA C yyacTHeM (hepMEHTOB NMPUCTCHOYHOro nuuesapenus. ldpyrne
NpOAYKThI (Caxapo3a, MalbTo3a, JIAKTO3a) B OCHOBHOM TOABEPraloTest ACNO/INME-
PH3aLMK HENOCPEACTBEHHO Ha anuKalbHOW MeMOpaHe SHTCPOLMTA, W MPOAYKTHI
ruaponnsa (rmoko3sa, Gppykrosa, rajjakTosa) TPAHCHIOPTHPYIOTCS YEPes3 IHTEPOUNT
B UHTEPCTHULIWH, & 3aTCM B KPOBb.

CuuTaercs, YTO TPAHCMOPT MOHOCAXapHAOB OCYLIECTBIISICTCA C yHacTHEM BTO-
PUYHO-AKTUBHOI'O TPAHCIIOPTA, 3aBHCUMOrO OT TPAHCIOPTA HATPUSL. DHTEPOLIUTDI,
KOTOpbIE CITOCOOHBI MOMIOLIAThH W3 TOHKOM KHILKHW MOHOCAXapHlbl, 00bIMHO conep-
Xat Ha OazanbHOM M 1aTepanbHOM MeMBpaHax HaTpuenbie Hacockl, Ux diynkins co-
CTOMT B aKTHBHOM TEpPEKauHMBaHWHU BXOAALLIMX Yepes anuKaILHYIO MeMOpany HOHOB
HaTpUsl B MHTEPCTHUMN, obecnieunBasi, TaKMM 06pa3oM, MOCTOSIHHOE TOUICPKA-
HWE rpajdeHTa HaTpus (BHYTPH KIIETKH €ro KOHLEHTpaUus COCTABNSICT npuMep-
HO 14 MMOJTB, 2 B MHTEPCTHUMH — 6osiee |50 Mmons). B pesysnsrate atoro HaTpHil
H3 TMOJIOCTH KWILUKHW, IO €ro KOHLEHTpalLHs NpUMEpHO Takasd Xe, KaK B KPOBH
(140 MMOIIB/JT), IO FPAMEHTY YCTPEMIISIETCS BHYTPb 3HTEpoLMTa. OAHAKO [eaeT OH
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9TO cAenyioumM obpa3oM: Ha anuKaIbHOK MeMBpaHe SHTEPOLIUTA MUMEETCS Crieli-
Hpuieckuit st rmoko3s! (HpYKTO3bI, raNaKTO3bl) MEPEHOCYHK, C KOTOPHIM B3aH-
MOJIEHCTBYET MOJIEKYy/a MTI0K03bl. K KOMIUIEKCY NPUCOCAUHSCTCS HaTPHiA, M 3TOT
MOH 3a CYET rpalueHTa KOHLEHTPAUUKM «BHOCHT» KOMIUIEKC HA BHYTPEHHIOO MO-
BEPXHOCThb anMKaJIbHOI MEMOPaHbI SHTCPOLIMTA. 3/1€Ch, BHYTPH KJIETKH, KOMILICKC
pacnanaercsi, NepeHOCUMK BO3BPAILACTCS B UCXOMHOC TMOMOXEHHE, HOHBI HATPHS
BBIIEJISIIOTCS U3 KJICTKH 3a cyeT paboThl HATPUEBOro HACOCA, 4 MOJIEKYJIA IITIOKO3bI
COE/IMHAETCS C NMEPEHOCUMKOM, JIOKAIM30BaHHBIM Ha GasaibHO-JIaTepaNbHON MeM-
OpaHe 3HTEpPOLIMTA, U C €r0 MOMOLILIO MEPEHOCUTCS! B MHTEPCTULIMH, OTKYAA T10-
agaet B KpoBb. TakuMm oOpa3oM, B Mpoliecce TPAaHCMOPTA HCIONbL3YETCA IHEPTHA,
KOTOpasi nepBHyYHO ObIa 3aTpavyeHa Ha paGoTy HATPHEBOTO Hacoca.

Bopa

B 2KKT 3a cyTkd ¢ nuuiei ¥ nuTbeM nocrynaer okono 2—2.,5 n soasl. Kpome
Toro, B ZKKT Bona seuiensieTcs B cOCTaBe COKOB o6beMoM o 6—7 a. Beero B no-
noctb AKT noctynaer no 9,5 a/cyr. HebGonbluoe KOAMYECTBO 3TONH BOJbI BCAChI-
BacTCs B XKeayake, Gonbluas 4acTb — B TOHKOH M TONCTOH KMlIKe. B GonblumHCTRE
C/ly4aeB BCAChIBAHHE BOJbl OCYLIECTBJISIETCA 3a CHYET OcMoca: peabcopOumsi ocMo-
THYECKM AKTHBHLIX BELIECTB THMAa HOHOB HATPMS, KanbLMs, MArHUs, Kanus, Be-
IECTB THMA [MIOKO3bl, AMUHOKHC/IOT BbI3bIBACT MAaCCHBHYIO peabcopOLHIO BOMLI.
3a cuet MexaHM3Ma nepcopOUMK YacTb BOALI MOKWUAACT MOJIOCTh KHIICYHHKA Ye-
pe3 MeXANUTEIHATbHBIE 1IeJH MyTeM (PUAbTPALHH B MHTEPCTHLIMH, TIe C YyYacTHEM
MOBOPOTHO-TIPOTHROTOMHOTO MEXaHH3Ma CO3[1acTCsl FHIMEPTOHUYECKas cpella, Bbl-
I6IBAIOLLAA IBHAKCHNC BOIALI B IlHTEpCTl'[LlIrIﬁ.

ButamuHsl

BonopacTropHMbie BUTAMITHBI BCACLIBAKOTCA B AHCTAILHOM OTIEJIE TOLIEH KU~
KH 1 TPOKCHMUILHOM OT/1CJ1¢ MOAB3A0IHOI KHIIKH, & XXHPOPAaCTBOPUMbIC BUTAMM-
Hbl — B CPCAHCIH YaCTH TOWEH KHIUKH B TPUCYTCTBHH XKEJIUHbIX KHCNOT.

BcacbiBaHWe MMKPOHYTPUEHTOB

Hartpui

CyrouHast oTpedHOCTh B HATPUH COCTABNSIET OT 4 00 6 r, YTO COOTBETCTBYET

npusmepHo ot 10 10 15 r nosapeHHOH COMH.

BeachiBalue HATPHS OCYILCCTBAACTCH PAIHYHBIMH CIOCOOAMM:

® [IACCHBHO 110 IPAINEHTY KOHLUCHTPALIMH]

* AKTHBHO 3a cueT paboTbl HATPHUCBLIX H HATPHEBO-KAJIHEBBIX HACOCOB: B TOH-
KOIl KHMIIIKE — NpeMMyLLUEecTBEHHO HaTPHEBbIH Hacoc, B TOJICTOM — HaTpHe-
BO-KaJIMEBLII HACOC;

* NYTCM Nepcopbumi Yepes MeX3MUTENHaNbHbIE TTOPbI.

BeachiBaHHE HATPHA WIPAET HCKIIOYMTENBHO BAXKHYIO POJib, TAK KAK OT HErO 3a-

BUCHT TPAHCMOPT aMHHOKHCIOT, [IIOKO3bI H APYTHX BELIECTB.
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Ha npoueccel BCACBIBAHWSA HATPHA BAUAIOT MHHCPAJOKOPTMKOMABI (3a cuer
MOBBILLIEHHUS CUHTE3a HATPUEBBIX HacocoB) U ropmoHbl KKT, KoTtopbie yrHeTaoT

peabcopOLIMIO HATPUS B KMILEYHHUKE: TACTPHUH, CEKPETHH, XONELUCTOKHHHUH-NIaH-
KPEO3UMHH.

Kanui

AIleKBaTHbIH YPOBEHb CpeNHECYTOUHOro norpebneHust kanus — 2500 mr, Bepx-
HUH JOTNYCTUMBIH YpoBeHb noTpebnenus — 3500 mr/cyr.

BcackiBanue OCYLIECTBAACTCS B TOHKOM M TOJICTOM KMLUKE 3a CUET MacCHBHOIO
TPAHCTIOPTA U C NMNOMOLILBK HATPUEBO-KAJIMEBOIO HACOCA.

Kanbuwit

KOHUEHTpauUMsA KaiblMsl B [UJIa3ME KPOBM COCTaBiAsIET B cpeaHem 2,25-
2.5 MMonb/n. BcackbiBaHMe KalbliMsi MPOMCXOIWT BeCbMa MEUIEHHO U Tpebyer
HAIMYHKA CMELUANBHOTO KaNBIMEBOro NepeHocYuKa (TpaHecnoprepa) — KaibllMid-
TpaHcnopTupyloliero 6enka. Ero cuHTe3 KOHTpoONUpyeTcs: panoM (hakTopos, B TOM
yncie merabonutoM ButaMuHa D,. Butamuu D, obpa3syercs B KoXe 1o BAHAHU-
eM ynbTpaduoNeTOBOro OBJyuYeHHs M3 7-AMTMApOXONecTepuHa (BuTammua D, —
xonekanbuudepona). Jlns Toro 4To6bl OH OKa3bIBan cBOi 3ddheKT, 3TOT BUTAMHH
(MTpOropMoOH) HOMXKEH TPOWTH BE CTAJIMM KOHBEPCUM: B MEYUCHU MON BAMSIHUEM
dhepmeHTa 25-TMAPOKCHIa3bl OH MpeBpallaeTcsi B 25-ruApokcuxonekanbundepon,
25(OH)D,, a 3aTeM B MOYKax, TakxkKe MyTeM FHAPOKCHIHPOBAHMS, MO BIHAHHEM
epMeHTa |-rHOpOKCHIA3Ll OH nNpeBpalaeTca B 1,25-AMruapoOKCUXOJICKAbLIM-
tepon — 1,25(0OH),D,. 910 coennHenue (ropMoH) aKTUBHPYET CHMHTE3 Kanbliuii-
TpaHcropTupylouiero 6enka. [Ipy OTCYTCTBUM 3TOr0 ropMOHa TPAHCIIOPT KAJIbLLMA
Hapywaetcsi. [OpMOH MapalMTOBUAHON XeJje3bl — MapaTropMoH crnocobeTsyer
KOHBEPCHH BUTaMMHa D, B MeyeHu U TeM caMbIM NMOBbIAeT 3(PeKTHBHOCTE Bea-
ChIBAHMS KalbLIMSL.

B pactenusix copepxurcs BurtaMuH D, — aprokansumdepos, B opraHisme om
NPOXONHT T X€& CTAAWK KOHBepCHH M npespataetes B 1,25(0OH),D, — no Gnono-
rMYecKoi akTHBHOCTH OH 3kBuBaienTeH |,25(0H),D..

Maruui

KoHueHTpauusi MarHust B KpoBd — okosio 0,5 Mmonb/a. Tpaucnoprupyercs
Oy1aroaapsa TOMY K€ MEXaHW3MY, YTO W MOHBI KaILUMSL. Peryisiumst — aHajiornsua.

Xeneso

B opranuame conepxutcst okono 3—6 r xkenesa. M3 uux npumepro 800 mr mo-
ryT ObITh MCNONL30BAHBL [UISI CHHTE3a XEJIe30CONCPXKALLMX CTPYKTYP, Hanpumep
reMoriobuHa. M3 3—6 r xene3a 65—70% HaxouTcs B cocTape reMoriobuHa apiu-
TPOLMTOR, 0K0oJo 20% — B MbIlILIAX B cocTaBe MHonio6uua, 10—15% — B neuenn
 cesie3eHKe ¥ 0Koso 1% — B coctaBe reMUHOBBIX (hepMEHTOB M GC/IKOB, COIEpXa-
LIMX HEreMHOE Xee30. B cpeniemM 3a CyTKH B pe3yJ/IbTaTe paspylcHHs 3pUTPOLIMTOB
BBICBOGOXAaeTcst 26 Mrokesnesa, U3 KOTOPLIX 25 M BHOBb [TOCTYNACT HA CHHTE3 rema,
a | Mr BBIBOZMTCS B OCHOBHOM C Xe'blo. Takum obpasom, Heobxoammo 1ioTpeblie-
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HHUE | Mr xene3a B CyTKH. B TOHKO# KHILIKe, I/l BCACKIBACTCS XKEJIC30, M3 MULIA W3-
BJicKaeTcs! Tonbko 10% xenesa, no3ToMy CyTouHas NOTpeOHOCTE C NMULIEH B Xeneie
cocrasnsier 10—20 mr (npu MeHcTpyauMsix notpe6HocTh Bo3pacraet B |,5—2 paza).
Yuuteisas, uto nuetsl B EBpone comepxar Mano xenesa (Ha rpaHd MMHUMAIbHONR
CYTOYHOH MOTPebHOCTH), YACTO MpPH MOTEPE KPOBU BO3HUKAET NCHUIIUT XKeJjeia,
YTO MPOABSIETCS, HAMPHMED, MOBLILLIEHHOH YTOMJIAEMOCTBIO, CHHXEeHHeM paboTo-
CrnocobHOCTH, roNIOBHOM GOMBIO, A MPU XPOHUYECKOH HEAOCTATOYHOCTH — XKee30-
neUUMTHOMK aHEMHEI.

B aHTepounTax TOHKOI KMIIKH, TI¢ COBEPLIAETCS BCAChIBAHME XEJe3a, HMeeT-
Csl TPAHCMNOPTEpP, KOTOPLIN 3a CYET MEXaHW3MOB AKTHBHOIO TPAHCIIOPTA NMEPEHOCHT
KEJe30 Yepe3 anuKalbHYl0 MEMOpaHy 3HTEPOLMTA BHYTPb KJIETKH. 31eCh JABYXBa-
JIEHTHOE XeJ1e30 (a U3 NMUILKM BCaCcbiBACTCsl B OCHOBHOM JIBYXBaJICHTHOE XKeJe30, 10-
3TOMY B MMHILE €CTh BOCCTAHOBHUTEIM, KOTOPBIC MEPEBOAST TPEXBANICHTHOE XeJe30
B IBYXBAJICHTHOE) CBAA3bIBaeTCs crieunduueckuM OeKOM, KOTOPLIH NEPEHOCHT Xe-
Jie30 B KpoBb. B KpoBu uMeeTcst cnieuuanbHelif 6e10K — TpaHcheppUH, KOTOPBIH
TPAHCIIOPTUPYET XeJe30 K MECTY ero NCnoib3oBaHus (kese3o B cocTane TpaHcdep-
pHHAa HaXOAMTCA B (hopMe TpexBaIcHTHOro). B TKaHsax — notpeburensx xenesa (ne-
YEHH, CClIE3CHKE, KOCTHOM MO3re) MMEeeTCs crielHanbHblit 6e1oK — anodeppUTHH,
KOTOpEIi, NonobHo remornodiHy, crnocobeH HACKIILATLCS NBYXBAJIIEHTHLIM Xele-
30M M NpesBpalaThes B GeppHTHH, T.€. B 6eJIOK, ACNOHNPYIOW K Xee30. Ha onHy
MOJIEKYJY 2TOT0 Deska MoxeT npuxonutses 10 2500 atomoB Xxesie3a.

®ocdpop

Konuentpauis pocopa B ninazme — okono | mymons/n. MetaGonuTel BATAaMHMHA
D, win D, peryanpyior ero BcachiBaHie B TOHKOIH KuiuKe. [TapatropMoH 0BbIMHO BbI-
ILIBACT CHIDKEHIE vposHsi hochopa B KPOBH, a KUTBLMTOHHH, HA060pOT, MOBBILIACT.
[Mo-BiaonMmy, cicTema BeacbiBaHnst hocopa M KTbLMS MEXIY cODOH conpsikeHa.

Xnop

Kouueurpatms xiopa B kposin — okoao 100 mmons/n. Mpu stom 90% xnopa
HAXOAHTCH BO BHEKJICTOUHON XHAKOCTH, MeXaHH3M BCachkiBaHHs B OCHOBHOM nac-
CHBHBII — 30 CHET 2NIEKTPOXHMHYECKOT0 rpalMeHTa, T.€. HOHBI XJIOPA BCAChIBAIOTCA
BCJIC/ 32 HOHAMIL HATPHS, KUIbLLHS, KUTHA.

MOTOPWKA W CEKPELIA B NMULLIEBAPUTEIbHOM TPAKTE

NepenBHXEHHE XUMYCA

[MepenBikeHne MHILEBOro KOMKa (a B nanbHeieM — xumyca) no XKKT — npo-
IECC, KOTOPBIN OCYUICCTBAACTCS HA OPATBHOM M aD0paIbHOM KOHLAX C y4acTUeM
NPOM3BOALHBIX MONEPETHO-TI0NOCATEIX MBILILL, 8 HA OCTAILHAIX 3Tanax — C y4acTy-
eM IIAIKOI MYCKYNATyphl. 3ariaTbiBaHHe MULIM H aKT MIOTaHHA TPeOyloT 0b6s3a-
TeawHoro yuactus LLHC, noaroMy BbUICAAIOT LIEHTPI XKeBAHHWA U ITIOTAHMA.

AKT IJIOTAHMS — JOCTATOYHO CNOXHBIM MPOUECE, LENb KOTOPOro — MEPEBECTH
MHIIEBOIT KOMOK B NUUIEBOA H ONHOBPEMEHHO NMEPEKPLITE BCE MYTH WIS €r0 Momna-
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IaHWA B HOCOBBIE, ABIXATEILHBIC NYTH WK Ha3all — B POTOBYIO nosiocTh (puc. 3.9).
B akTe rnoTaHus BeLIENSOT 3 (hasbl:

* DOTOBYIO MPON3BONILHYIO, KOTOpas 3aK/04YacTCA B TOM, YTO KOMOK MULILH T1e-
PEMELLACTCHA HA KOPEHb A3biKa, rA€ HaXOAATCH MEXaHOPELENTOpbl, Bbi3bliBa-
IOlLME pa3sBUTHE clienyoleit daspl;

* INIOTOYHYIO, OBICTPYIO HEMPOM3BONLHYIO (hady, KoTopas CyILECTBYET LISt TOrO,
4TOOBI MEPEeKpPLITh MYTH U MUIIEBOrO0 KOMKa B ObIXaTelbHbIE W HOCOBbLIE
TIYTH;

® TIHILEBOAHYIO, MEMUIEHHYIO HEIIPOU3BOJNLHYIO — B pe3yibTaTe 3T0H (ha3wl OT-

KPbIBACTCsl IMOTOYHO-TMILEBOAHBIN CHOUHKTED, M MHUILIEBOI KOMOK MOCTYIAaeT
B HaYanbHble 0bnacTu nuiesoaa.

Hocornotka

CO CMW3UCTON

yoaneHsl: Teeppoe

CdpuHkTepb HEBO Markoe H&Bo
TIOTKK:

Xumyc Xumyc
Habik HapropranHuk

BepxHui
Cpeanuia

HuwHuin
rNOTOMHbLIA
chuHKTep i

HapropTaHHuk

MopbsabMHan
Tpaxesn KOCTh
mortxa
Muweson
B. HagroprauHuk 3akpeisaer exoq 8 Tpaxeio,

HWKHKUIA cuHKTEp rNoTKKM paccnabneH,

HuxHwiA

Markoe HEGO BX0f, B NULLEBOA OTKPLIT
BepxHuit
chuHKTep
TNOTKK
Xumyc Muweson
MepucransTUu4eckue
A3bIk
Fnotka ~— &

BONHbI
Muwesopg

Bxopn B Xenynok

B. BepxHuit chMHKTEP IMOTKW COKpallaeTcn I". MepucTansTuka nNuuesoaa npoasvraer
W NpoTanKMBaeT NULLY B nWLeson NULLEBOW KOMOK B Xenyaok

Puc. 3.9. Opradsl, YJaCTBYIOLIME B MPOLIECCE INOTAHHA. STANLI AKTA [10TAHKA

B utore B 3anep1.uammnﬁ MOMCHT aKTa IJIOTaHMsl MMHICBOA MOATAIHBACT=
CA K 3EBY. HavaneHasa ero 4yacrthn PaclUUpAETCH U NMPHHHMACT NMUILEBOH KOMOK.
C 3TOro MOMEHTa Ha4MHAETCA 3Taln NMepeMELIEHHA MULICBOTO KOMKA 0 NH1c-
Boay. OcyliecTBASETCS 3TO C MNOMOLULIO TaK HA3bIBACMOH MepHCTaNbLTHKH, Takoil
THI ABHXEHUS IHPOKO pacnpocTpaHeH B KKT — on o0yciiosiieH TeM, MTO B CTO-
POHY XeayAKa GeXWT BOJIHA COKpAlUeHHsl LMPKYISPHOH MYCKY/IaTyphbl MHIICBO-
aa. Kak y xenynka, TOHKOH M TOJNCTOM KMUIKH, TAK W Y NMULICBOAA MMCIOTCA 1B

OCHOBHBIX MIZIKOMBIILIEYHBIX CII0Sl — NPOAOALHbII (HAPYXKHBIH) M LMPKYISIPH LI
(BHYTpEHHMH).
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Kaxublit 13 c10eB MOXET COKPALIATLCS CAMOCTOSITENILHO, HE3aBMCHMO OT JpY-
roro cios. [1py neprcTanbTHKE B OCHOBHOM COKpAllaeTCs LUMPKYAspHas MYCKY-
Jlatypa, a rpojionsHas Mk crocobeTayeT aTOoMy npoueccy. OGbIMHO nMepBHYHasn
BOJIHA MEPUCTANBTUKH JOXOAMT /10 MECTA MEpeceyeHus MULLICBOAA C a0PTO#, 31eCh
3apOXIACTCH BTOpPMYHAA BOJIHA COKpALIEHMsl, KOTOpas NEpeABUracT IMUILUEBON
KOMOK K Kapauu xenyiaka. B obnactv Kapauu HaxoguTCs HMXKHMM NMULIEBOAHBIN
C(PpMHKTEp (KapAMaibHBIM COUHKTEP), KOTOPLIH NMpu NpUBAHXEHHU MHULICBOrO
KOMKa pacciabnsiercsi M 1o3BosSICT BOWTH EMY B XKeJTyIOK.

BaxHyio ponb B obecnedeHH 0IHOCTOPOHHETO IBHXEHHUS W NPEAOTBPalLlCHHH
3a0poca MUK K3 XKeayaKa B [MUILIEBOA MMEET OCTPLIN Yroa BraleHWs MULLEeBoIa
B Xenynok (Tak HasbiBaeMeblit yron 'uca). [1pu HanonHeHHMHM Xenyaka OCcTpoTa yria
BO3PACTAeT, YTO NPENsTCTBYET PErypruTauiy COACPXUMOro XeylKa B MULLEBOL
(puc. 3.10). lpuMepHO Takylo Xe pojb MIPaeT U ra3oBbIA My3bIph B AHE Xeayd-
Ka — OH TOXe yMeHbluaeT yron ['Mca. KpoMme Toro, rnepexoay XMMyca M3 Xeryaka
B MMUILIEBO/ MPENATCTBYIOT KOChIC LIMPKYIAPHBIE MBI XeNyaKa U nMadparManb-
HO-THIEBONHAA cBsA3Ka (MeMOpaHa Jlalimepa).

Puc, 3.10. NocacoBaTe/ibHbIC BOAHL NEPHCTUILTHKI B MIHIICBOAC, CMOCOOCTRYIOUHE NPO-
JIBHOKCHMHOD Nlﬂ-l}"{;‘.‘l

B cpearem TBepas muia npoxXoAnT nuLieBon 3a 8—9 ¢, xuukas —3a 1-2 ¢. Op-
rann3atisg BOJAHLI COKpaleHus (NepHcTAIbTMKY) OCYLIECTBIACTCA, BEPOATHO,
32 CUCT MCKMBbILICHHOTO, W ayapbaxosa cruiereHusl. BonokHa Baryca rnpH Mx ak-
THBALHH YCHINBAIOT NEPHCTANLTHKY [THIUEBOAA H ONHOBPEMEHHO paccnablisiioT TO-
HYC Kapaii xeayaka. Cumnarinucckie BOJIOKHA, MHHEPBHPYIOLIHWE MULIEBOA, TIPH
BO3OYAKACHII OKA3BLIBAIOT MPOTHBONONOXKHLIH 3(hexT. FYMOpalbHbIE MEXaHU3MBI,
NO-BHAMMOMY, 3/1¢Ch HE UTPAIOT KaKoii-J1100 3HAYMTEILHOX POJIH.

XKenyaoK: AenoHHPOBaHHE W IBAKYALMA LK

Bo BpeMst aKTa I0TAHHS TPOHCXO/IMT paccnabiieHHe MankKoH MYCKYIaTyphl XeTyn-
KA — 9TO ANIEHHE HA3BIBACTCSA MHLIEBOM peLieNTHBHOIM peakcauren. OHa CyluecTsyeT
HA MIPOTSDKEHMM TIOYTH BCErO MPOMEXYTKA NpUeMa MUK 1 0BYCNOB/eHa, BEPOATHEE
BCErO, RAMSHHEM BAryca Ha METACHMITATMYECKYIO FacTpAIBbHYIO cuctemy (puc. 3.11).
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Muweson KapgwankHbii
CduHkTep otgen
nuwesona xenyaka

Mwweson
[eeHaguarnnepcrHas

KWLUKa

Munopwuyeckuin
ChUHKTEP

MNMonocTte
Kenyaka

Munopuyeckuin

KaHan H(Bnyﬂ](a
Munopu4eckuin
oTaen xenyaka
A MpoaonbHLIe BONOKHA 6

Puc. 3.11. MpieuHbie BosiokHa Xenyika (A). Otaens! 1 BHyTpeHHee cTpocHue Keayika (B)

[locne nuieBoi pelleNTUBHOM peflakcaluMM HACTYINaeT MoBbluIeH e ToHyCca, Heob-
XOAMMOrO Ul TOro, YTOOb! MUILA HaYyala MepeTUpaThes, COKMUMATBLCS, CMEUIMBATL-
CAl C Xenyno4YHbIM coKoM (puc. 3.12). OaHoBpeMEHHO MOTOPHKA XKENyaKa J0IKHA
obecneqyuThb IMpoLeCe NMepeMELIMBAHWS XMMYCa W MEeperoa CJIOeB, JIEXKALLMX BHYTPH
XUMYyca, B COIIPUKOCHOBEHUE CO CTEHKOM XeJylKa, U HaobopoT. DTOT npouece ocy-
LIECTBASETCS 3a CUET NMEPUCTATBTMUCCKHX BOJH, KOTOPLIC MPUMEPHO 3 pa3za B MUHYTY
BO3HHKAIOT B 00/1aCTH KapMK M CO CKOPOCTLIO | CM/C pacnpocTpaHsIioTcs B CTOPO-
HY NMWIOpUYecKoro otaena. B Hayane npoliecca nuuieBapeHust Takue BOJHBL caabbie,
peaKue, HO, MO MEPE OKOHYAHHUA NMULLUCBAPCHU, B KCIAYAKE (MTO, OUEBUAHO, OLLCHN-
BAETCHA XEMO-, MEXaHO- U OCMOpELIENTOPaMM JKEyAKa) OHHU BO3PAcTaloT KaK 1o uH-
TEHCHMBHOCTH, TaK M 110 YacToTe. XapakTep MEpUCTAILTHKH 3aBUCUT OT BHIA IHIILH,
KOHCHUCTEHLIWH, obbema. B pesynbraTte Takoit nepuctanbTHUeckoii Bosinbl Hebosibiuas
MOPUMSA XHMYCa IMOATOHACTCA K AHTPYMY XEay/lKa Juisl Toro, Yrobbl BulOpocHTh ec
B MOCJIEAYIOIIEM U3 Xenmyuka. OpraHW3aTOpOM TaKOrO JABHXCHHSI SIBJISICTCS MCTACHM-
naTHyeckas cucTeMa — ayapbaxoBo cruieTeHue, peryjiMpyeMoe parycom. Peryasituis
MEePUCTAILTHKH OCYILIECTBIISIETCS M TYMOPaIbHBIMU (hakTOpamMm, NMPOAYKIINS KOTOPBLIX
BO MHOT'OM 3aBMCHUT OT BMAA ¥ 00beMa MUIUM. YCHIMBAIOT NEPUCTAILTHKY FaCTpHH,
MOTWJIMH, CEPOTOHWH, MHCYJIMH, 4 TOPMO3AT €€ — CEKPETHH, XOJICIINCTOKHHWH-TIaH-
KPEO3UMMH, IIIOKATOH, KeNYA0UHbI MHTHOHUTOpHLIN nenTua, BUT, 6yanboractpon.

[To Mepe ocBoboXaEHMsT ABEHANUATHIICPCTHON KMILIKH M NMEPeBapHBaAHMS MHLLH
MEPUOAUYECKM B XENyAKe BO3HHUKAET 0cobast MEpUCTANILTHYECKAS BOJIHA, KOTO-
pas JOCTMIaeT TAKOrO MOBBILUEHMUSI BHYTPUXKENY/IOUHOIO AaBNeHHs, MPH KOTOPOM
OTKPBIBAETCH NUWIOPHYECKUH CHUHKTED M MOPLMS XHUMYCa NEPEXOAUT B ABEHA/L-
UATHMEPCTHYIO KHMIUKY. Takyio BOJNHY Ha3biBalOT NEPUCTANILTUMECKO BOJIHOM
NPOIYJILCHBHOIO XapakTepa, WiK nponyJjbCHBHOM BOJIHOM, MJIM CHCTOJIMYMCCKHM
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1. MocTynneHue nuim 2. Hanpaenexue 3. OBaKyauus nuwiu
B XenyaoK NePUCTanbTU4ECKUX M3 Xenyaka B geeHaguaTu-
BOSH NEepCTHYIO KMLLKY
Kenyaok

[seHanuatu-
nepcrTHas
KMLLIKE

MNunopuyeckuin
cthuHKTEp CoKpalleH

PaccnabnenHbiit chuHkTep

Xumyc

Puc. 3.12. Dransl nOCTYMICHHS MUK B KEAYJAOK i ¢e IBAKYALUs B JIBEHALUATHIICPCTHYIO
KHLLIKY

COKpalleHueM nmiiopyca. BoiHa 3Ta BO3HHKaeT B pailoHe Kapauu, HO Haubonbluee
COKpallleHue Habnonaercst B obnactu nunopyca. bnarosaps 310l BONHE JaBNeHHe
B 0obaact nunopyca sospactaer 10 20—30 cM BOI.CT. H CTAHOBHTCH BbILLIE NABICHHS
B JABCHA/LATHNEPCTHOI KHWIKe. B peanu3aunu 310 BOMHBI yHACTBYIOT LIMHPKYIsP-
HBIE MbILILLI M YaCTHYHO mpoaobHble. CoKpallasch, NMPOAOABHAS MYCKY/IATy-
pa Kak Obl yMeHbluaeT (yHIANLHO-MWIOPHYECKHH pa3Mep XeaynKa, 4TO BMECTE
C UMPKYSIPHOI NMepHCTANLTHYECKOI BONHOI co3naer 60Jiee BbICOKOC NABJICHUE,
qeM MpH 0OLIMHOI NepHCTANBTHKE.

CocTosiHNe B IBCHAALATHTICPCTHOI KHILKE — O4YEeHb BaXHbii (akTop. 3akuc-
JICHHE Cpejibl, HAKOTUICHIE TUTH JIAXC NMOsIBNEHHE B 3TOH 001acTH Xupa — BCe 3TO
TOPMO3HT IBAKYALNIO riun, Perynsums nepexona XumMyca oCcyecTBIseTCs 3a CYET
pedhiekcos, Koropsie sambikaioTess Ha yposHe LIHC, Ha ypoBHE 3KCTpa- U UHTpa-
MYPAALHBIX FAHTJIHEB, 4 TAKXE MOAYAHPYETCA HHTECTHHATLHBIMH TOPMOHAMH.

Poora — pedpiekToprblii HeMpPOH3BOAbLHBII NPOLECC, XapaKTEePH3YIOLHHCH BbI-
GpocoM XHMYCA 113 KEAY/KA B POTOBYIO MOJNOCTL. PBOTA BO3HUKAET NMpH pasapaxe-
HUN pstita peduICKCOreHHbIX 30H: PEUENTOPOB KOPHS A3blKa, INMOTKH, CAHU3UCTOH
0DOJIOMKI XKeAVAKA, KIMIWICHHNKA, OpIOLLIfHBI, a TAKXE MPH YpPe3MEPHOM pasapaxe-
HiH BecTHOYasipHoro annapara. Ha ocHope coueTanHit HHAH(DDEPEHTHOrO paszipa-
KUTENs ¢ Ge3VCI0BHBIM CHIHAIOM (BO30YXKIAEHHEM YKa3aHHBIX pepIEKCOreHHBIX
30H) BO3MOXHA BRIpabOTKA YCIOBHOPC(NEKTOPHO# PBOTHI.

MexauisM peoThl npeactanpisieT cofoil COKpallalleHHE TOHKOW KHIUKH, T.e.
BOIHHKACT AHTHIICPHCTAIBTHYECKAA BOJIHA, KOTOpad ABHXXETCA OT TOHKOH KHIIKH
10 numesona. B pesyabrate Xumyc 3abpachiBaeTcst B XKeNYAOK, 3aTeM Kapavaib-
Hbiil chunkrep pacenabnsiercs. OnHOBpEMEHHO BO3HHKAIOT CHJIbHBIE COKpaLUEHHUsA
Mbli GpiouiHoii creHKH 1 aHagparMbl — Ha BbUIOXE COACPXHMOE BbIOpachIBaeTCA.
pit 3TOM 3aKpLIBACTCS BXOA B HOCOBYIO [10JIOCTh, NLIXATENBHBIC MYTH.

AKT pBOTbl — CJIOXHOOPTraHH30BAHHBIH MPOLIECC, B KOTOPbIH BOBAEYEHbI pa3-
JIMMHBIC CTPYKTYPhI: MaJKue MbILULb TOHKOH KHLUIKH, XeJyaKa, MHeBoaa, no-
1epeuHO-TI0N0CAThIE MbILILLI XHBOTA, AUadparMbl, HOCOMMOTKH. OUEBHAHO, 4TO
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B npolecce IBOMIOLUH Gbna BeipaGoTaHa peakius, mo3sonsiouast usberats yno-
TpebneHns HeloOpOKaueCTBEHHOI NMUILK, U c(hOpMUPOBANTUCL MEXaHH3MBI, 0be-
crneYyHBaoLe aHTUTIEPUCTAIBTHYECKYIO BOMTHY.

MoTOpHKa TOHKOW KHLLIKH

Ona NnpeacranicHa HECKOJLKHMH BHOAMH NBUTaTeIbHOW aKTHBHOCTH:

* DUTMHUYECKOI CETMEHTALIUEH,

) MaHTHHKDGGpa'ijJMH COKpalleHHUAMM,

* [IEPUCTANBTHYCCKHMH COKpallCHUAMMK (OlICHb MEIUIEHHBIMHW, MEUIEHHBIMH,
BBICTPBIMU, CTPEMUTE/IBHBIMMU);

® AHTUMEPUCTAIBTUYECKMMM COKPALLIEHUSIMMU;

®* TOHHYECKMMMH COKpALLEHUAMH.

B TOHKOM KHILIKE MPONUCXOAUT MepeMelliMBaHHe XUMYCa, UTO YIy4YlIaeT npouece
nepeBapyMBaHus MULLM W TIOCTENEHHOEe NMepeABHXeHue Xumyca B abopabHOM Ha-
npaslieHWH (K TOJICTOM KMLIKE).

370 nepenBXeHHEe MOXET OBITh PA3/IMYHBLIM 110 CKOPOCTH (04eHb MEILIEHHBIM,
MEIUIEHHBIM, OBICTPBIM, CTPEMUTENLHBIM), YTO, BEPOSAATHO, ONPEACHsACTCA YPOBHEM
BO30YIMMOCTH HEHPOHOB, OBeCneYnBalOLIHX PEATH3ALIMIO MOIYIISA NEPUCTAILTHKH
(puc. 3.13). Bce THNBI ABMXKEHMIE: MassTHHKOODpa3Hbie IBHXEHUs, NEPUCTAILTHKA
W AaHTUTIEPUCTANBTHKA — 0BYC/IOBACHBI 0COObIM 00pa3oM opraHM30BaHHBIMH HEH-
POHHBIMH CeTAMM ayap6axoBa CIUIETEHMS C EAMHBIM BOJWTENIEM MJIW BOAUTEASAMH
PHTMa, KOTOphIE B 3aBMCMMOCTH OT CHUTYaUHH BO30OYXIEHBLI MJIM 3aTOPMOXCHBI.
XapaKTep MOTOPHO#M aKTHBHOCTH TOHKOHM KMILKH BO MHOTOM ONpPEeisieTCsi BUIOM
MMILK, HHTEHCHBHOCTBIO THAPONN3a M BcackiBaHus. KoMIieke MECTHBIX pelienTo-
POB: MEXAHO-, XEMO-, TEMIIEPATYPHBIX, OCMOPCLIENITOPOB — 0BECNEeUMBACT COOTBCT-
CTBYIOIIME NMOTOKH adypepeHTHBIX UMMNY/ILCOB, KOTOPbIC M Bbi3LIBAIOT AKTHBALHIO
B IaHHO#M 06JIaCTH KMLIKM COOTBETCTBYIOLIErO MOAyAsi, Baryc Kak npeiacraButesib

LEHTPA ONPEeAEIAeT MPMHUMITBL (DYHKIMOHUPOBAHUS U PETYAUPYCT CTCINCHb AKTHB-
HOCTH COOTBETCTBYIOLIEro Momys (puc. 3.14).

Puc, 3.13. KuMorpaMMa MOTOPHKH KHILIGUHHKA JISITYILKN: a — 110 soaaeitcreus (1) n nocae
BAMAHHKA aLeTHIX0NHHA (2), munokapnuHa (3) v anpeHanuna (4); 6 — oTMeTKa BPCMCHI € Lie-
HOM nenenus S c. CrpenkaMu OTMENeHbl MOMCHTBI HAHCCCHUS PACTBOPOB HA KMILKY. ALCTIUI-
XOJNIMH Henonb3oBany B paspeacHuH 1:1000, nunokapnuu i anpeHanuy — 1:100
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Puc. 3.14. KumorpamMma n301HpoBaHHOTO OTPE3KA KMIUEYHHKA KPOJIMKA: & — NPH pa3fipaxe-
Hiti 6ayxaaiowiero (1) i cumnariyeckoro (2) HepBoB; 6 — OTMETKA BPEMEHH C LEHOH aene-
nusn 30 c. Crpenkami noKasaHbl MOMEHTBI HAHCCEHHS PA3ApaXEHHs

PurMuueckan cerMeHTauMsi — TMEPUOANYECKOE COKPAIUEHHE UMPKYIAPHbLIX
MBI KMIIKH. Braronapst 3ToMy KMIUKA JENWUTCA HA OTAENbHbIE CErMEHTBI, CIIO-
COBCTBYIOLLUE NYULLIEMY MEpeMeLLIMBAHUIO XMMYCa.

MasaTHHKooGpa3Hble COKpallleHHsI — COYETAHHOE COKpalllEHHE LHPKY/IAPHBIX
1 MPOAOALHBIX MBILILL, B PE3yJibTaTe KOTOPOro XMMYC NnepeMellaeTes Brepea-Hasan
1 OIHOBPEMEHHO € MAJIOif CKOPOCTLIO ABHXKETCA B ab0panbHOM HanpaBieHUH. 3T1oT
BIUL ABIOKCH M TAKXKE CMocoOCTBYET NepeMeLLHBAHUIO XHMYCa.

MepucranbTHuecKHe JBIKEHHA BO3HHMKAIOT B Pe3y/lbTaTe pacrpoCTpaHEHHs
BOJMIHBI COKPALLCHMS LLIHPKYAAPHOH MYCKyJaTypbl B abOpajbHOM HarpaBlCHUH
MPH OJHOBPEMEHHOM paccaadieHnn NpoAONbHOH MYCKYIaTyphbl, pPacIioIOXKEHHOM
HIDKE LHPKYAAPHOTO aKTHBHOTO yuacTka. baarosaps 3TOMY BHAY ABHXKCHHA XHMYC
fepeMeracTest B abopaibHOM HANPaBIecHNHI CO CKOPOCTHIO 0,1-3 cm/c. CkopocThb
NEPHCTABTHYECKOTO ABIHXEHIS ONPEAENASTCsl BUIOM ITHILH, 4 TAKXKE COCTOAHHEM
tonyca LIHC: paryc — yclinBaeT, CHMMaTHYECKHE HEPBBI TOPMO3AT.

MoTopHasi AKTHBHOCTb TOHKOIi KHUIKH TOBBILUIACTCA MOA BAHAHWEM MHOIMX
(hakTopoOB: KHEIOT, LIEN0MSi, KOHUEHTPHPOBAHHLIX PacTBOPOB conei, MpoAYKTOB
CIUPOIEA, CEPOTOHIHA, THCTAMHMHA, TACTPUHA, MOTHJIHHA, XONCUHMCTOKHHHH=
naHkpeosuMuna, cydcranuun P, Basonpeccina, OpanMKUHHHA, Mpenaparos, Mo-
BLILLAIOLHNX XOJITHOMIMCETHYECKYIO aKTHBHOCTL Baryca, HarnpHMep npo3epuHa.

MoTopHKa TONCTON KHLLKH

MMepexon XyMyca U3 MOAB3AOLIHON KHLWKH B CNENYI0 NPOHCXOAHUT HCpe3 MICO-
HeKTbHLIH chuHKTEp — GayrHHNEBY 3acOHKY (pHC. 3.15). OH ycTpOeH Mo TUTY
KJIAMAaHa — MPOMYCKAET XHMYC JIMLUb B ONHOM HampasficHHH. BHe mulIeBapeHus
chunkrep 3akpoit. [locie npuema NMUILH Kaxiibie 1,5-4 MuH OH Ha HEKOTOpOe
Bpemsi oTKphiBaeTcs (B cpenteM Ha 0,5-1 MHMH), ¥ XxuMmyc (o 1S mn) noctynaer
B c/lenylo Kuiuky. Korna napjienue B ClENON KHILKE MPEBBILIAST NARICHHE B 0=
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MbilWEeYHbIA Cnown
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CurmoBugHas Kuwka
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Puc. 3.15. Otaenbl M CTPOCHKE CTEHKH TOACTOH KHMILKH

B3NOLIHOM, COUHKTEP HE OTKPLIBACTCS, M [MOITOMY XUMYC W3 CJICMOMH KHIIKH HE 10-
CTYNaeT B TOHKYIO KHLIKY. DTO BaXHO M JUISI MUKPO(IOPHI — €& nepeMenieHms
M3 TOJICTOM KMIIKH B TOHKYIO HE IMPOMCXO/IUT.

AHanu3 MOTOPHKH TOJCTOH KMILKH MOKAa3bLIBACT, YTO CCJIM PCHTICHOKOHTPACT-
HYI0 Maccy (6apHeByIO KalIMILY) BBECTH B XENYIOK, TO B TOJCTOH KHILIKe oHa 00-
Hapy>XMBaeTcsl yxe uepes 3—3,5 u, T.e. Bech naccax xumyca — Dapuesoil Kalnib
coBepiuaercsd 3a 3—3,5 4. B nocnenyioinme 24 4 NPOUCXOAUT 3aMOAHCHNE TONACTOI
KHILKH, a MOJIHOE OMOPOXHEHUE MPOMCXOAHT 3a 48—72 u.

TﬂKHM DﬁpﬂBOM, OCHOBHOE BpEMS, KOTOPOC 3dATpAYMBACT XUMYC Ha ITPOILBH-
xeHue 1o XKT, — 210 BpeMsl Ha naccax uepes ToACTYIO KUILKY, B KOTOPOM [1po-
HUCXONAT OKOHYATE/bHOE BCAChIBAHME BELICCTB, IEPEBaApUBAHNC HEPA3PYLLICHHBIN
MUTATEJIbHBIX BELIECTB C Y4acTHEM MUKPOOPraHM3MoB u (hopMHpOBaHHe KaJlo-
BBIX Macc.

JLisl TONICTOM KMLIKH XapaKTEPHb! CSAYIOLLME BUAbL ABHXKCHMSI:

* MagTHMKOOGpa3Hbie (Mansie H Gonbluue);

* NEepUCTANLTHYECKHUE;

® AHTUITEPHCTANLTHYECKHE;
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® MPONyALCHBHBIC, T.C. NMEPUCTAILTHYECCKNE JIBUXCHUS OOJNBIION MHTEHCHUB-
HOCTH, 6arofapst KOTOPbIM MPOMCXOAWT 3anoONHCHUE KAJOBBIMM MaccaMu
MPAMON KHIIKH; MPONY/IbCHBHBIE ABHXKCHUSI BOIHUKAIOT 10 3—4 pa3 B CYTKH
M MOTYT BbI3bIBATh MO3bIBLI HA ie(heKaLuIo.

JIBUraTenbHasi akTHBHOCTb TOJICTON KMLIKY aKTUBUPYETCA Oaroaaps MMMyJib-
CaM Baryca, a YrHETaeTCsl B CHY BIMSIHUS CHMTIATHYECKHMX BOJOKOH.

[Mo3biB Ha nedekaunio BOSHMKAET MPH NMOBLILIEHWH NaBACHUA B NTPAMOI KMILIKE
1o 40—50 cm Boz.cT., a npu AasaeHuu 20—30 cM BOAI.CT. BO3HUKAET OILLYILEHHE Ha-
MOMHEHHA NPAMOH KULLIKK. AKT nepeKkaunu npencrapaser coboif coueTaHue cneay-
IOILUX MPOLIECCOB:

* paccnabiieHHst BHYTpeHHero (HeMpoM3BoIbHOT0) aHalbHOro ChHHKTEpa;

¢ pacciabaerust HapyKHOro (MPoOM3BOJIILHOIY) aHATLHOro C(hUHKTEpPA;

®* BO3HMKHOBCHHUSA MEPUCTAILTUKH NPAMOI KHLLIKHW NPONYJILCHBHOTO THIA;

* MOBbILLIECHIA BHYTPHOPIOIIHOIO aBAeHMsI C yHacTHEM MBbILiL OpIOUIHOM CTeH-

KH W Anadparmet 3a cueT HaTyKuBaHus 1o 220 cm Boa.CT.

Perynsiumst akta nedyekalliu NPHCXOINT ClIEyIOIIMM 00pa30M: B OTBET HA MOTOK
MMTIYJILCOB OT MEXaHOPEUECIITOPOB (PELUENTOPOB PACTSDKCHMS ) NPSIMOIt KMUIKH BO3-
pPacTaeT TOHYC HEHPOHOB MapacHMATHYECKON HEPBHOM CHCTEMEI B 001aCTH KpecT-
LOBOTO OTAE/]a CINHHHOIO MO3ra, 4To paccnabiser HenpoW3BOJbLHBINH CUHKTED
H YCUAMBACT MOTOPHKY KHIeyHHnka. OnHoBpeMeHHO BO30yXnawoTcs aibda-mMoTo-
HEHPOHBI MOACHHTHOTO OT/E/Nd, KOTOPbIE BhI3bLIBAIOT paccaabjieHue npor3BoibHO-
ro CPpMHKTEPA 1 AKTUBHPYIOT MBILLILBIL, YYACTBYIOLLMC B HATYXKHUBAHMH.

B KKT npusmepto 35 cuHKTEpOB, HIH KJIANAHOB, KOTOPbLIE UIPAIOT HCKITIO-
UHTEALHO BAXHYIO poiib B Tpoueccax nmaccaxa numwud v xumyca no XKT. Ha-
pywicHie paborsl 3THX C(HUHKTCPOB NOPOI BbI3bIBACT TAKHE CYLIECCTBEHHBIE
nameHen s B hynkumnn AKKT, uto GonbHble norudaloT M HaXOAATCA B TAKE/IOM
COCTOMHIT.

CornacHo npuHsToil KiacciuKauum, pasnniuaioT: BepXHU cPHUHKTED NMULLE-
BOA, HILKHMIT (KapAnaibHblil) C(OUHHKTEP MUUIEBOAA, NMUIOPHYECKHIH CHUHKTED
Keayiaka, oyasbonvoneHanbHblil cpunkrep, chunkrep Xeanu n106aBouHOro npo-
TOKa MouKkeaviouHoii xenesst, chnukrep Omnn—boitacHa ob11ero XeauHoro npo-
ToKa, chnukrep Beetdans riasHOro nNpoToKa NOIKENYA0UHOM Xele3bl, ChUHKTED
LLpoiiGepa Gonbioro AyoaeHUILHOIO COCOYKa, C()MHKTED MY3LIPHOIO NMPOTOKA
hoTkenca, chuKTep NEUCHOMHOro nporoka Muphssu, chunkrep Kanenmxwu,
chunkrep Okcnepa (oba — B 00JacT TOHKOi KHIUKH), AYOACHAIbHasl CBA3-
Ka Tpeiiria, cunkrep wieonckanbhblii Bapounyca (WieoleKanbHbId KanaH),
cmnkTep ueppeoGpasHOro OTPOCTKA, MAM 3acnoHka lepxana, chunkrep Bysu
(B oBaacTi caenoii Kuwkn), cutkrep Mpwa (Havano socxonsuiei 060n0MHON
Kuwkn), cpunkrep Kennona (nonepeuro-o6onotHast Kuuika), cuHkrep Xope-
Ta (cpenusisi ee uacts), chunkrep Keniona—bewa (nepen crnyckoM), cHHKTEp
Maiipa—LUtpayca (HauanbHas 4acTb HUCXOMSILIEH TOJNCTOH KMIUKH), CHUHKTED
Braum—Muxaiinona (B KOHLE HUCXOMSIEH HACTH TOJACTOM KHMIUKH), COUHKTED
Pocc—Miotee (curmosnanasi kuiika), cunkrep O'BepHa—Iluporosa—MioTse
(HAYAI0 PEKTYM), TPETHIL PEKTANLHBIIH ChHHKTED, BHYTPEHHMIT COUHKTED PEKTYM,
HapYXKHbIIT COUHKTEP PeKTYM.
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NULEBAPEHWUE B PA3JIWYHbIX OTAENAX
MULLEBAPUTEIIbHOIO TPAKTA

MuuieBapeHHe B NONOCTH PTa

B poToBOif nonocty MMeoTes TpH OOMNblIME MapHbie CIIOHHBIE XeJe3bl: 0KO-
JIOYLLIHAs, KOTopas TNpPONYLHPYET CEPO3HYI0 ClIoHy, 6Goraryio depmenTamu,
HO C MANbIM CONCPXAHUEM CIIM3H — MYLMHA; NOALA3LIYHAS W MOAYENIOCTHAs, obe
CMEIIaHHbIE, TTPOAYLIMPYIOT CEPO3HYIO M CIM3UCTYIO C/IIOHY, @ TaKXe Macca Meji-
KHX CJIIOHHBIX XeJe3, PaCrOJIOXEHHBIX B CIM3UCTOM 000/I0MKE POTOBOM| NOMOCTH.
B cymme 3a cytkm Buinensierca 0,5—2 i cimioHsl, U3 HUX 30% npuXOOMTCSl Ha 10110
TIPOAYKLIMH OKOJIOYILIHOWM Xene3sl (puc. 3.16).

OxonoywHan
xenela
Ravix
HesarenvHan
MHLLE Hwxnan yemocts
e MogeAsuunan
: = menesa
NMog4enocrian g z

Mop4enicTHan xenesa

Puc. 3.16. CaioHHbIE XKee3bl YeloBeKa

BHe npuema NUIUK CNIOHOOTACNEHHE NPOMCXOAUT ISl YBJIAXHEHHUS IOJIOCTH
pTa, ¥ YPOBEHB CeKpeLiMM paBeH 24 mii/MuH. B npouecce kepaHus MPOAYKIIUS CIII0-
HbI Bo3pacTtaeT Oonee 4yeM B 10 pas u cocrasnser 3—3,5 Mi/MUH. MakcumaibHoe
BblOCNEHUE, HANIPUMED, HA NIPUCYTCTBUE IMMOHHOIO COKa, focTuract 7,4 Mi/MHH.
[ToCcKOIbKY CIOHHBIC XEe3bl ABMAIOTCH TAKKE M OPraHaMH BBUIC/ICH WS, TO B CJIIOHE
BCEra MMEIOTCA MPOAYKTHI, BLIBOAMMBIC MOYKAMU W IPYTHMH OpraHami Bbijc/ic-
HUs: MOYEBMHA, MOYEBasi KUCNIOTA, AMMMAK, KpeaTHHUH, MX YPOBEHDL CYLLCCTBCHHO
MOBLILIAETCS NMPK HapylIeHUH QYHKIUHI noyekK. B ciione conepxarcst MyuHH, J1130-
UM (Mypamuaasa), pasJiMiHbIe THAPONa3sl: albga-aMunasa (pacueriseT Kpaxma
[I0 AIEKCTPHHOB ¥ ManbTasbl) ¥ aib(a-riioKo3nnasa, Wid MaabTasa. 9tH hepMeHThl
npu pH 6,8—7,4 cnocoGHBI Ha4yaTh THAPONKU3 YricBoAOB. CllIOHA TAKXKC CONCPKHUT
MpOTeasbl: KaTerncuH, raHaylanH, CUTMBAKH, JIMNA3Y, WEJOUHYIO W KHeaylo (oc-
tharassl, PHKasy, Hykneassl. OmHako poib 9TUX )epMEHTOB OCTAETCH HEACHOI, TaK
KaK B POTOBOH MOJIOCTH H B XeNyIKe 3TH pepMeHTh He aeicTpyioT. Ponb CIIIOHBI —

CMa4yMBaHME NULUH, PACTBOPEHHUE M FMAPOJIN3 IMUTATENBHBIX BEILECTB (I1aBHbIM 00-
Pa30M YIJIEBONOB), OC/IM3HCHHE MHUILIA.
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CnioHHbIe Xene3bl NpPOAYUMPYIOT TOPMOH MAPTOMH, KOTOPBI peryaupy-
€T CHHTEe3 DeJIKOB, YPOBEHb Kalblusl B KPOBM (KaK KalbUWTOHMH ILUTOBUIAHOM
XeJe3bl), YCHIMBACT CrIepMATOreHe3, reMonos3, NoBLIUIAeT NPOHWLACMOCTE 1~
cToreMatuuecknx bapnepos. 3aech xe BeipabarbiBaloTcsi hJakToOp pocTa HEPBOB,
anuaepManbHbId hakTop, pakTop pocTa INUTENNA; MOL BIUSHHEM 3THX (haKTO-
POB YCH/IMBACTCS POCT MOJIOYHBIX XKeJie3, POCT IHAOTENIUS COCYIOB KOXH, MoYeK,
MBILLL, MPOMCXOJHT YTONIIEHNWE KOXHOro nokposa. IlokaszaHo, YTo NMpH ynaie-
HHH CJIIOHHBIX XeJle3 3aIepXKHUBAETCS pasBUTHE AMYHUKOB H BO3HHMKaeT aTpodusd
CCMCHHHWKOB.

Peeynsyusn cnionoomoenenus — cnoxHopeIeKTOPHBIH npoLece, COBOKYMHOCTh
Oe3ycnoBHeIX M ycnoBHBIX pedaekcos (puc. 3.17). PasapaxeHnue peLentTopos po-
TOBOM IMOJIOCTH, TAK X€ KaK U OpraHoB OBGOHSIHMS, 3pEHUSI, BbI3bIBACT aKTUMBALIKIO
LUEHTPOB, PEryJHPYIOUIMX CNIOHOOTAE/ICHHE.

n. lingualis

n. glossopharyngeus

n. laryngeus
superior

HAabik

CnioHHBbIe Xene3sb!

MogueniocTHasA U
noabA3LIYHBLIE Xenesbl

Puc. 3.17. Hepauas peryasuns cawonooraenenus: Ny — npoaonrosatsiii Moar; C — wedbie
1 Th — rpy/ilbie CCTMEHTH CIIHHHOTO MO3ra

Mpu achuxcun 3a cuer pe3koro HakoruieHust CO, MOBBILIAGTCS AKTHBHOCTb
LICHTPA C/NIOHOOTAC/IEHH S, YTO CONPOBOXAACTCA ODMIBHBIM OTACCHHEM CIIIOHBI.

V yenoseka ObIBAIOT pAlTHYHLIC OTKJIOHEHHSA OT HOPMBI: THITOCANHA, HIH CHa-
NIONCHNS, — YMEHbILEHHE BbUIEICHHUS CNIOHBI (3TO HAGMOAALTCs, HAMPUMED, NPU
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JIUXOpanKe) WK MPOTHBOMNOJNOXHOE SBICHHE — CHANOpEs, WM NTHANU3M (Ha-

OJloHaeTcs NMpH OTPABIEHUH, HANPMMED, COJISIMA PTYTH, MBILIbsIKA, W SIBIsIETCA
CMocOOOM OUHILEHHWA OPraHU3Ma OT NaHHLIX BELLECTB).

CexperopHas PyHKUWA Xenyaka

Ha cauancroii obonouke xenynka Ha | Mm? Haxoautca npumepHo 100 xe-
NYOOYHBIX AMOK, B KaXJYI0 M3 KOTOPbIX OTKPBLIBAIOTCS OT 3 10 7 NIPOCBETOB Xe-
JIYNOYHBIX Xene3 (puc. 3.18). XKeneasl xenyaka rno cBoeMy cocraBy M Xxapakrepy
CeKpeTa HeOAMHAKOBbI: (hyHAANbHbBIE XeJle3bl NpeACTaBleHbl IMaBHbIMK, OOKJI1a-
NOYHBIMH U N0GaBOYHLIMM KJIETKAMU, KOTOPbIE NMPOAYLUHPYIOT COOTBETCTBEHHO
nencuHorenbl, HCIl, ciau3b. Kierku KapAuajlbHOH 4YacTH Xeayaka, pacrono-
XEHHbIC BOKDYT MUIIEBOAA, B OCHOBHOM MpEACTaBACHbl 100aBOYHBIMH KIET-
KaMM, NpoAYLMPYIOWIKUMH can3b. B nunopuueckoi yacTu xelyaka B OCHOBHOM
MMEIOTCsl rnaBHbie KieTkH. TakuMm obpaszoM, Beayulee 3HauYeHUe B NPOAYKIUHH
XKENyAOYHOTO COKa MMEIOT XeJe3bl (PYHAaNbHOro OT/AeNa Xenyaka. 3a CYTKH Bbl-
nensierca 2—2.5 1 XKenygo4yHoro coxka. Hartouak cexpeTupyercsi He3HauMTe 1 b-
HOE KOJIMYECTBO (BApHMAHT 3anajbHOro coka). B MoMeHT Hauana npuema nuuim
M T1OCJIE TOTO KaK IMULLA 1onana B XeayA0K, CeKpeLUs Keaya0uHOro coKa nocre-
MEHHO BO3PACTACT U AEPXKMTCH Ha CPABHUTEJILHO BEICOKOM YpoBHE 4—6 4 OT MO-
MEHTa MpueMa nuiM. XapakTep BbiEJCHUS XEAYIA0UHOro coka u ero obbseM
3aBUCAT OT BMIa ¥ obbeMa muiM: Haubosnblliee KOJIUUECTBO KEJYJIOUHOIo COKa

BBIIENAECTCA Ha GEJKOBYIO MUILY, MEHbLIC — HA YIJICBOMAHYIO U €L MCHBILIC —
Ha XHMPHYIO.
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B HOpMe Xeny10UHbIi COK 6oraT HOHaMM BONOPO/A, N03TOMY €ro pH cocras-
nsiet 1,5—1,8. 910 06ycioBieHo conepXaHUeM B COKE CONSTHON KHUCIOTHI. Jlo cux
Mop HET YeTKOro oOBLsCHEHMsI MexaHuaMa cekpeumu HCl. Opna M3 M3BECTHBIX
ruroTes (kapboaHrunpasHas) YTBEpXKAAeT, YTO B OOKNANOYHBIX (MAPHETANBHBIX)
KJIETKax Xenyaka CoAepXHTCsl KapboaHruapasa, KoTopasi Bbi3biBaeT 0Opa3oBaHHC
B DosibLiom Konnuectse u3 CO, u H,O yronsHoit Kueaorst — H,CO,, xoropast auc-
counupyer Ha H* u HCO,; nonsl Bomopona nayt Ha obpazosanne HCI. B uenom
OOKJIaNIOHbIE KAETKH MPH MaKCHMATLHOM BO36YXAeHHH criocoGHbl 3a | 4 npomy-
umposath 23 mmosib HCL. O6pasosanne HCl — aspo6Hblii npoliece, nosromy rpu
FMIMOKCHH, B TOM YHCJIE BI3BAHHON HEIOCTATKOM racTpaibHOTO KpOBOOBpallleHUs ,
cekpeunsi HCl ymeHblaetcs.

[Momumo HCI, xenynounwlit cok coaepxut Boay (995 r/n), xiuopuast (5—6 r/n),
cyiabthatel, (ocdars, GukapboHaThl, HOHBI HaTpHA, KW, Kanbius. [aBHBIM
KOMITOHEHTOM SIBASIOTCS (pepMeHTBl — MencHHbl (0KoNo 8§ BMIOB), HAPOIM3Y-
Ioune BeJKH 10 KPYMHBLIX MOJAUNENTHAOB, INMNa3a, HeakTUBHAs B KMCJION cpeae,
U MYUHH, 0DecreunBatoLnii CAN3NCTbIN Oapbep, — BaXHEHLIWI MEXaHHU3M, Npe-
NOTBPAaLIAIOLIMIL paspylueHne cau3ucToil oboouku xenyuka noa sausiHuem HCI
W MCNCHHOB.

OCHOBHOE HAa3HAYCHME XCJIYIOUHOrO COKa — 3T0 00e3BpeXUBaHME MNULLH
3a CHCT paspylUeH s MUKpoopranusmos ¢ nomoubio HCI, noaroroska 6¢1KOB K ru-
Apoau3y nytem jaeHatypauun noa sausuuem HCl, nepeuuHbIi ruaponns 0ekoB
C MOMOMILIO MENCHHOB, KOTOPbIC NEPEXOAAT B aKTUBHYIO (hopMy M3 NENCHHONeHOB
Takke noa aeiicrsnem HCI.

Peryasiums KelvaouHoil cekpeunn ocyuectansercs 6aaronapa AeicTBHIO Ba-
ryca ¢ OAHOI CTOPOHBI H CHMIATHYECKOMY BIHSIHHIO — C APYToii. Yepes HElipoHBI
BAIYCA OCVILCCTBINACTCA OCHOBHOE BO3ACIHCTBIE HA XKeJIe3bl XKeNYyIAKa — MOBbIlIe-
HUE CEKPCLUMIE KEAVAOUHOro coka. CHMMAaTHYECKOE BAUSHHE HMEET NMPOTUBOIO-
NoxHb athdekt — TopmosHoil. [TocTraHrMHOHAPHLIE BOJOKHA Baryca MMeEIOT
NPSMOIT KOHTAKT ¢ KJICTKAMI XKCEJAYIAOMHBIX XKeJjie3, noaToMy ACHCTBHE aUETHNXO0-
JHHA HA M-NOJNHOPCUCNTOPHl BEAET K MOBLIILUECHHIO aKTHBHOCTH BCEX TPeX TH-
MOB KJICTOK: IMIABHBLIX, OOKJIUIOMHBIX (MapHeTanbHbIX) W mobaBouHbIX. BTopoi
MEXAHHIM ACHCTRHS BATYCA — ONOCPEAOBaHHBIN, 4Ye€pe3 METACHMIIATHYECKYIO
HEPBHYIO CHCTEMY, TPCTHIT MEXaHH3M — TOXE ONMOCPENOBAHHbIH, HO Yepe3 ryMo-
PAILHOC IBCHO: BOJAOKHA Baryca HHHEpBHPYIOT G-KJIETKH MHJIOPHYECKOMH YacTH
KCAYIKA, KOTOPBIC MPOAYIIPYIOT FACTPHH — OJIHH W3 CaMbIX MOLUHBIX aKTHBATO-
poB paboThl IMIABHLIX KJIETOK Xeje3 xeiyaka. [Noa sausiHneM Baryca npoayKums
FACTPHHA BO3PACTACT.

M3 rymMopasibHbIX (PAKTOPOB, NMOBLILUAIOLKX AKTHBHOCTD XKEJIE3 XKEJIYAKa, CNCLy-
€T OTMCTHThH FACTPHH M ITHCTAMMH.

Factpun nponyuupyercs G-kieTKaMu TMHIOPHUCCKOW HacTH Xeny/Ka. Yepes
KPOBb FACTPHH AOCTHIACT [IABHBIX M 106aBOYHBIX KJIETOK M MOBBILUACT HX aKTHB-
Hocts. Korna konuentpaunst HCI nocturaer Bbicoknx snauenuit (pH=1,0), aktus-
HOCTb FACTPHHITPOAYLHPYIOLLHX KJIETOK CHUXACTCH 110 MEXaHH3IMY OTpHLUATE/NEHON
o0OparHoit csasu (puc. 3.19).
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Puc. 3.19. HeppHas peryasums xeayaouHoit cekpeunn: 1M — npononrosarsiit Mosr

Xenynok

[Tponykuus racTpMHa MOBBIIACTCS MOJA BAMAHUEM Baryca, a Takxe INpH JacH-
cTBUM Ha G-knerku GoMGe3nHa, IKCTPAKTHBHBIX BELLECTB, NMPOAYKTOB Nepesapi-
BaHM#A 6enkoB. MHaue roBops, CTHMYJISILIMIO OCYILIECTRIISIOT T€ MPOAYKTEI, KOTOPBIM
HeobXOAMM XeNnynouHBIi cOK. B HacTosilice BpeMs B KAMHHMUCCKOH NMPAKTHKE MC-
MOJNb3YETCA CHHTECTUYECKH I aHAJIOT racTpMHa — MEHTAracTPHH.

M'MctaMuH nponyuMpyercst auTepoxpoMaHuHONONOOGHBIMY KICTKAMM KENVil-
ka. Ero npoaykuus nosbllaeTcs noj BAKWSHUEM Baryca. ['McTaMuH 3a cueT B3au-
MonencTBusi ¢ H,-ructaMuHOBBIMM peuenrtopaMu nospiaet npoaykimio HCI
OOKNAnOYHBIMU (MapHeTaNbHBIMK) KiieTKamMHu. [1pu 6ao0kane H,-peuenropos cekpe-
uuss HCl ymeHblUaeTcs1, YTO YKa3blBaeT Ha BAXKHYIO POJIb THCTAMMIA B 9TOM 11pO-
Lecce.

TopMoXeHHue CeKpeLuMH XeayaouHoro coka, u ocobennio cekpeunn HCI, ocy-
LUECTBASACTCH CHMIIATHYECKMMH BOJIOKHAMHM, a TakKXc TOpMOHaMH, NPOAYIL-
pYEMBIMM B KHWIIEMHHKE (CEKpETHHOM, XOJCUUCTOKMHHH-NAHKPCOZHMITHOM,
rmokaroHoM, 'MTT, BUT1, HeiiporenanHoMm, OyiLO0racTpoHOM, CEPOTOHMHOM).

Jlia XKenynouHoH cekpeuuH TUnKuHbl onucaHHbie M.I1. Masnosusim tpi (hasbl
CEKpELIMH.

e Moasropas ¢a3za, MM ciaoxHopedieKTopHas, peaju3syemas 3a cUeT KOMIUICK-
COB YC/IIOBHbIX M 6e3yc/lOBHBIX pedieKcon, B €€ OCYIUECTRACHHH YHACTBYIOT
Baryc, raCTpMH, rHCTaMHH; OHa BO3HUKAET CIIE JIO MNOCTYIUICHHSI IMHIIH B XKe-
JIYIOK W FOTOBUT XKENYIOK K BOCIIPHATHIO MHULIK (3aNaNbHBI, WAK anneTnT-
HbI#, XkenynouHsid cok no [Nasnosy U.I1.).

¢ XenynouHas ¢aza — BOIHUKACT NMPH HAXOXICHWH TTHLIM B XKEJYIKE; OHA pea-
JIM3YeTCA 3a CUeT Baryca, MeTaCUMIaTHYECKOH HepPBHOI CHCTEMBbI H TYMOPJib-
HbIX (haKTOPOB: racTpMHA, TMCTAMHHA, 9KCTPAKTUBHLIX BEILIECTB.
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* Kuureynast gasa — eciiu nuiua nocTynaer B KHLIEYHHK HEIOCTATOMHO FrOTOBOM
IUist MOCNIEAYIOLLHX 3TAnoB ruipojinsa, TO B KHIIEYHUKE BO3HHKAIOT CHTHABI,
KOTOpPBIC MOBLIILAIOT CCKPELMIO KesynouHoro coka. Ecnu xe nuuia, Haobo-
POT, YPE3IMCPHO rOTOBA WK COACPAHUT H30LITOK HCI, TO BO3HHUKAIOT CUTrHATHI,
TOPMO3SIIILHE XENYA0UHYIO CCKPELIHIO. TOPMOXKEHHE OCYUICCTBIIACTCA 3a CUET
BbUICJICHUSI MEPEYHUCICHHBIX BLILIC TOPMOHOB (CEKpPETHHA, XONCLIUCTOKMHUH-
nankpeosumuna, BUI u 1.n.), a ctumynsiums — 3a cyer pedhniekcoB (MECTHBIX
M LIEHTPAILHBIX), BO3HUKAIOILMX MPH pa3ipaXeHHH PELENTOPOB KUILIEYHUKA
M PCATH3YIOUINXCS YEPEe3 BAryC METACHMITAaTHYECKYIO CUCTEMY, FaCTPHH M TH-
CTAMMH.

Bausinue Baryca B L1eJIOM HACTO/NIbKO BbIPAXEHO, YTO B psijie CAYHAER Y GONBHBIX
npH YypeaMepHolt BeipaboTke HCI npousBoasit BarotoMuio — nepecevyeHne OCHOB-
HOM MaccChl BOJIOKOH Baryca, MAylMX K Xenyaky. Bo MHOTHX cliyuasix 310 [aeT no-
3UTUBHLIN PE3Y/ILTAT.

D@axkmop Kacaa. B nuiie coaepxuTcst BHTAMHH B,,, HeOGXOnMMBIil LISl 3PUTPO-
no33a. Ero naswisaiot sHewHny daxkropom Kacna. BeackiBaHue 3T0ro BUTAaMHMHA
MOXKET MPOMCXOANTL JIMLLL ITPH VCIOBHH, YTO B Xejiyake OyaeT BoipabaTbiBaThCs TAK
Ha3biBaeMblil BHYTpeHH it hakrop Kacaa. AHTHAHEMHYHBII BHYTPEHHHI dakTOp
Kacna npeacrapasier coboit racTpoMyKonpoTeu, B COCTaB KOTOPOrQ BXOIAT Mern-
THIL, OTLLENSHIOLUIMIICS OT NENCHHOISHA NMPH €ro NPEBpPaLleHH B NENCHH, 1 MYKO-
HA (cekpeT 100aBoMHbBIX KJICTOK XeJie3 kenynka). baaroaapst aToMy MyKouy 6ok
3alMUICH OT aeiicTBus nencuuos, Korna cekpetopHas (DYHKIMA XenyaKa CHHXe-
Ha (NPOAYKUMS NENCHHOICHOB U MYKoWAa), To npoaykuus akropa Kacna Toxe
CHHKACTCH, I B Pe3yabTarte BUTaMiH B, HE YCBAHBAETCS, HE BCACHIBAETCS B TOHKOM
KHILKE M HE 1ICNOHNPYCTCS B MCHCHN — pa3BHBAETCA aHEMHS.

Aeavdox u pH kposu. TTOCKONBLKY KeNyIoK SABNACTCA MECTOM MPOAYKLUHH CO-
JSLHOI KHCJIOTBI, TO OH VuacTByeT B noaaepxanuu pH Kposu. BeposiTHO, Koraa
B KPOBH 1MeeTCs N30BLITOK BOJIOPOAHLIX HOHOB (aunao3), 1o 00KIAn0YHbIE KINETKH
Keavaka moryT npoavunposars HCI B Gonbwnx, 4em o6biMHO, KOIHYECTBAX H TEM
CAMBIM VMCHBLINATH SWICHIC altnao3a. Bonpoc 00 yyacTHH Xelylka B peryasiuuu
pH KpoBi Heeae10BaH HENOCTATOMHO.

AKeaydok u copmonst. Kposme CeKpeurn KOMIMOHEHTOB XKeJlyIAOoYHOro COoKa, ce-
KPETOPHBLIC KJACTKI RKCAVAKA — KIETKH TacTPOIHTCPONAaHKpeaTHUecKoi cHcTe-
Mbl — CCKPCTHPYIOT TOPMOHBI: TACTPHH, THCTAMHH, CCPOTOHHH, KaTEXOJAMHHEL,
comatoctatin, BHUTL, GomGesnn.

Cox nogxenyao4HoH Xenesbl

3a cyrku Buipabarsisacres 1,5—2.5 1 coka. C MOMCHTa HAyala MUILEBapEHMs
" B TeueHne 4—06 Y pOMCXOANT HHTEHCHBHOE BLUICTIEHHE 3TOr0 COKa, B OanbHEeH~
leM (ecan HeT Caeayvionero npueMa) HHTCHCHBHOCTD CEKPEUHH CHHAACTCS. Ko-
JNYECTBO COKA 1 €r0 COCTAB 3ABHCAT OT Buia nuiuu. MMeeTcs ueTkas 3aBHCHMOCTb:
MCHSICTCS palliioH: MEHSAETCH COCTaB COKa.

Cok nmeer mesounyio cpeny: (pH=7,5-8,8), 4To cBsA3aHO C BLICOKHM CONEPXKa-
HIeM GHKAPGOHATOB — MX KOHIIEHTpauus B coke focturaet 150 Myonb/1. [Mankpe-
aATHYECKHI1 COK CEKPEeTHPYETCA IMaBHbIM 00pasoM auMHO3HBIMH MaHKpealHTaMH.
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IMomumo GukapboHaTOB, COK MMeeT Habop BCceX THApPOAa3: aMuiasbl, MAJIbLTA3bl,
WHBEPTAa3kl, JIMNA3k!, MpoTeask! (TPUIICHHOTEH, XMMOTPUIICHHOIEH ), MPO3J1acTasbl,
aMWHONENTHAA3bl, KapboKcHNENTHAA3Ll THMOB A ¥ B, aunentumassl, HYKIeassl,
tdochonunassl A, 3cTepasbl.

[lpotea3zsl (TPMNCHHOTEH, XWMOTPMIICMHOTEH, IIpO3NacTasa, MpoKapboKcu-
MenTHaasa | T.1.) BeipabaTtbiBaloTest B HeakTHBHOM BMJie. [lonae B aABeHanuaTH-
TMEPCTHYIO KMIIKY, TPMMCHHOTEH TMPEBPAILAETCs MOA BAMSAHUEM 3HTECPOKMUHA3bI
B TPHIICHH, W 3TOT aKTHBHUPOBAHHBIA (JCPMEHT, MOMMMO TOTO, YTO OH TMAPOIH3YET
O€JIKH, BbI3bIBAET AKTUBALIMIO OCTANBHBLIX MPOTEA3 MaHKPEaTUUECKOro COKa. Cok
NMaHKpeaTHYeCKO XeNneabl BLUIEJISIETCs B ABEHANLATUIIEPCTHYIO KMLIKY Yepes eau-
HBI ¢ OBLIHUM XENYHBIM NPOTOKOM c(huHKTEp. B pane ciiyuaeB BO3MOXHO nonana-
HHE B MAaHKPEaTHUYECKYIO XKeJIe3y COKa U3 ABCHANLATUIICPCTHOM KMLLKH JIMDO XeIun
WJIN MX cMecH. B 3ToM ciiyyae BO3MOXHO BHYTPHIIAHKPEATHYECKOE AKTHBHPOBaHHE
TPHUIMCHHOIEHAa M OCTANBHBIX MPOTEa3, YTO B KOHEUHOM UTOTE BbI3bIBAET Pa3BUTHE
OCTpPOro naHkpeatura (puc. 3.20).

BHA NEYeHOYHLA NPOTOK Tlestit NeYeHONHNA NPOTOK
HPHEA NPOTOX O6wwnA neyeHoYHEA NPOTOK
OB XenyHsi NpoToK

[lpotox nogxenyfo4HoR

Henyuun ny3upe WEeneiw

= =~ [IWnopuyeckui

Bonbluas /
ABEHARUATMNEPCTH .
iy n ﬁwuen OMHOR
kA
ﬂ‘;;u":\qqimnepcman bt
e Obuwwi _ Mporox

: L KENUHBA N QHHOR
ABEHaAUATMNEPCTHAR y L I npoToK xmm

HKenypouHo- : HenyaouHo-NaHKPeaTHYCCKUA
NAHKPEATHYECKAR AMNYNA  COMHKTED

Puc. 3.20. CrpoeHue NOmMKeNYA0HOM Keneanl. MpoToKH No/LKEAYAOMHOI KeACIbl W IeHCH

PerysLus BbLACJICHUS OCYLUECTBIACTCA 3a CUET HEPBHLIX W TYMOPAJILHLIX BJIHS-
Hu# (puc. 3.21). Beiensaior cieayioume (asbl peryjisitii: MO3roBylo, XeayaoHylio
M KMILeuyHyl0. Baryc rnoBeilUaeT CEKPETOPHYIO AKTUBHOCTDL, & CHMIATHYECKHE BO-
JokHa obecreunBaioT TopMoxeHue. HenocpeacrseHHo B XKKT suipabarniBalorcs
CTUMYJISTOPh! NAaHKPEaTHYECKOro COKOOTACICHHMS:

® CEKPETHH, YCHJIMBAIOWHA B OCHOBHOM NPOAYKLHIO OHKapGoHATOB;

® XOJIELIMCTOKMHUH-TTAHKPEO3UMHUH, MOBBILUAIOLHH NPOAYKUMIO (DEPMEHTOB;

® FacTPHH,

® CEPOTOHMH;

® XMMOICHMH, MOBLILLAIOLIXIA NPOAYKLMIO XHMOTPHIICHHOIEHA;

® JKETYHBIE KUCIIOTHI.
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Puc. 3.21. C'ymopanshas perynsums CEKPETOPHON (hYHKUMKH NOJLKENYAOUHOM Xene3bl

Yacts ropMoHOB oKa3biBaeT OBOiiHON adipexT: BHauale BO36GYXIaloT, a mo-
TOM YTHETAIOT CCKpeLHIO (IMTI0KAaroH, comMaroctatii, KansuutoHuH, FUII, naHkKpe-
aruveckmit nenrua, BUIT).

HasHaucHHe nankpeaTMYecKoro coka — HEHTpanu3alusi KHCIIOrO CONCPXH-
MOTO B IBEHAILATHNMEPCTHONH KHMILKE W FMAPOJIM3 YIJIEBOJOB, XXHUPOB, Oe/KoB, HY-
KJACHHOBBIX KHCJIOT 32 CHET MONOCTHOrO MHUIEeBapeHHs. Yem Bbillie KUCIOTHOCTD
BBILLIEALIErO V3 KEJYIAKA XHMYCA, TEM Bbille MPOAYKLUA NaHKPeaTHYeCcKoro coka
u Bonplue conepxanne B HeM G1Kap6oOHATOB.

KiieTkn naHkpeaTHuecKoii xeie3bl crocobHbl CEKPETHPOBATE TOPMOHBI:

* MHCYANH (DeTa-KiaeTky, win B-knetku);

e pmokaron (Wibha-KIeTKH, HiIH A-KJIETKH);

* coMarocTaTiH (AeabTa-KaeTku, win [J-KI1eTKH);

* naukpeatiuecknit nonunentin (PP-knetku);

* CePOTOHHH;

* BA30HHTCCTHHANBHBII NMENTHI;

* FACTPHH:

® JHKChAINH;

* KUUIMKPCHH.

KJjieTKi BBIBONHBLIX TIPOTOKOB MOLKENYAOYHOM XeNe3bl MPOAYLHPYIOT JIHMOK-
CHH, BJAHSIOUNIT HA XHPOBOIl OOMEH, H BarOTOHHH, MPOAYKUHS KOTOPOIO MOBbI-
LIAET TOHYC Baryca.

KuieYHbI# cox

3a CyTKH MMPONYLUMPYETCH OKOJIO 2,5 J1 KHUIEUHOro COKa, MPHHUMAIOLIEro yya-
CTHE B MOJOCTHOM THApPONH3e 6e/1KoB, YINEBONOB, XHPOB. B ABEHANUATHICPCTHOM
KMIUKC MPOLYKLIMS OCYILIECTRIACTCSA 3 cueT GPYHHEPOBBIX XeJle3, paCNONOXEHHBIX
B KPHIITAX, A B AHCTAIBHOMN 9aCTH 3TOH KMIIKH W Ha MPOTSDKEHMH TOLIEH H YaCTHIHO
NOAB3AOIIHOI — 33 cueT ANOEpKIOHOBbIX XeJie3. pH KHlIeYHOro coka — 7,2-8.,6.
B HeMm npucyTeTByIoT cBbiiie 20 paznuyHbIX BUAOB ()ePMEHTOB, B TOM 4HCIIE NpoTe-
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a3bl (KapboKcHMenTHAA3bl, AaMUHOMENTHAA3B, AUNENTHAA3bI), aMUIa3a, MaJIbTa3a,
WHBEPTA3a, JIWMa3a.

B perynsumu kMueuHoro cokootaeneHus snusinue LIHC, saryca, cumnartnye-
CKHX BOJIOKOH BbIpaXeHo cnabo. Benyuj.ee MECTO NPUHAIUICKWUT MECTHBLIM MEXaHW3-
MaM, B TOM HHMCNE MECTHEIM pCdJJICKTODHblM oyraM U ropMoHam. 3a cyer PELCIIUHNH
COINEPXHMOTO KHIIEYHHKA, B TOM YHCJIE 34 CUET ONpEeAe/ICHHUS NMPOAYKTOR rMAPOIH-
3a, pH, TemnepaTypsl, BO3HUKAIOT MecTHhie pedhiekchl (Ha 6a3e MeTacHMMnaTHye-
CKOW HEPBHOI CHCTEMBI) M AKTUBU3NPYETCA MPONYKIIUS FOPMOHOB, YTO B KOHEHHOM
WTOre YCHJIMBACT INPOAYKUHMIO coka. Ponb CTHMYNATOPOB COKOOTAENEHUSI MUIPaloT
MPOAYKThI NepeBapuBaHus GEJIKOB M XKHUPOB, CONAHAS KHUCAO0TA, MaHKpPeaTHHEeCKM I
cok, I'MII, BHUIl, mMoTUnuH; TOPMOXEHHE OKa3biBAET COMATOCTATHMH. [OBOpHUTH
0 (hazax ceKpelnM (MO3roBOi, XeayaouHO!, KUILIEYHOI) B OTHOLIEHU U IIPOAYKLIMH
KMILEYHOro COKa Heueecoobpa3sHo.

Kaxk 1 B Xenyake, B MaHKPeaTMHECKOI JKEJe3e 1 B XKeje3aX TOHKOH KMILKH ocy-
HIECTBISAETCH TMPOLIECC IKCKPEelMH MeTaboIUTOB: MOYMEBHHBI, MOYMEBOI KHCIOTHI,
KpeaTHHHHA, A00B 1 MHOIHX JIEKAPCTBCHHBIX MNPENAapaTOB. OcobeHHO MHTEHCUBHO
3TOT MPOLIECC MPOMCXOAMT NpH HapyLieHUH (hyHKUMI 1OYeK.

Xenub

DyHKuu Heeau:

® SMYJILIMPYET XHUPLI B JBEHANLATMNEPCTHON KUIIKE, PAacTBOPSAET NMPOAYKTbHI
TMAPOJIH3A XHPOB;

CI'IOCOG{:TB}"BT BCACBIBAHHIO M PECHHTE3Y TPUITIMLCPHAOB (YUacTBYET B oﬁpu-
30BaHHUH MULIET H XHJIOMHKPDHO);

NOBLIILAET aKTHBHOCTL (DepMEHTOB MaHKpeaTHYecKoro coka, ocobeHHo Jiu-
na3bl,

YCHIIMBAET rMIPOJTU3 U BCcachiBaHUe OEIIKOB M YTJICBO/IOB,

CTHMYNHUpYeET Xenueobpa3osaHue (xonepes);

CTUMYJIUPYET XKeNuenblielleHUue (XONeKHHES);

CTUMYTHPYET MOTOPHYIO ACSATENbHOCTh TOHKON KHILIKH;

CTUMYIHMPYET nMponudepauuio U CNylUuBaHHUEe SHTEPOIIHTOR;

® WHAaKTUBUPYET MEINCHH B IBEHAAUATUIICPCTHON KHILUKE;

® OKa3biBacT BaKTEPULMAHOE JEHCTBUE.

3a cyrku cexperupyercst S00—1500 mn xenuun. Ec obpaszosanue npoMcxoauT
B renaroLMUTax: MevyeHoUHble KIETKH KOHTAKTHPYIOT C KpPOBbIO, M3 3TOI KpoBH
4AKTMBHO M (MJIM) MACCUBHO BLIXOAMT Psil BELLECTB — BOMA, [JIIOKO3a, KpeaTHHIH,
3JIEKTPOJIUTEI, BUTAMMHBI, TOPMOHBI, XeJ4HbIe KUCaoThl (Tabn. 3.2), Bee onn no-
nagaoT B renarouuT. ONHOBPEMEHHO B TENaToOLUTe NMPOMCXOANUT obpa3soBaHHe
KeMUHBIX KHCIIOT, XKeJYHbIX MUIMEHTOB (pHc. 3.22). Bee aTH BelliecTBa BLIUIE/SIOTCH
rernaTouMTaMy B XeIUHbIC KanmWUIAPLI, KOTOPbIE COOMPAIOTCS! B KEJIMHbIC TTPOTOKMH.
Koraa xenus MAET 1Mo 3THM KAaMWuispaM, B HUX NPOUCXOANT peabcopbunsa — yaa-

NIEHUE U3 XENUM HeoBXONMMbIX OpraHu3My MpPOAYKTOB, MPUMEPHO TaKoil Xe 1po-
Lecc, KaK M B Mo4Kax.



MLLieBapeHWe B Pa3NUYHbIX OTABNAX NULLEBAPUTENLHOrO TRaKTA 83

Tabauua 3.2, Cocran #xenuu

Komnonentst xesmn Ilevenounan Kemis ITyasipuas xemin

Bona, r/n 974

CoJH KeJYHLIX KMCNOT, 1/l 10,3 867
JKHpHBIC KMCTOTHI, /11 1,4 91,4
[THrMeHTHl KenuHble, r/n 5.3 3.2
Xonectepuu, r/a 0,6 9.8
Hatpuii, Mmmonb 145 2,6
Kannii, Mmosnb 5 130
Kanbuuii, MMOTL 2,5 9
Xi0p, MMOJb 100 6
HCO,, MMoilb 28 75
pH 7,3-8,0 10,0

HwxHAR Nnonan BeHa KenuHuit

Ny3Lps KSARRTIAN
Kopouapube caanm Mpasan pona RonR

Heminui
ny3Mps HIGIRA TOARN Xeocrosan gons

Pue. 3.22. Crpoctite neyctit. Biut cnepean (A) n cunay (b)

B pesyabrare B XKeaun OCTAlOTCH BellecTBa, HeoOXoNMMbIE WISl MHLLEBAPEHHS
HJIH KOTOpble TpeOyerest BuiBecTH M3 opraHusma. Bemywas posis B o6pasoBaHHMH
KEAUHM NPHHAUIEKUT MEXaHH3MaM aKTHBHOMH cekpeuu. XKemub MIOET MO meye-
HOMHBIM MPOTOKAM, KOTOPHIC BIIANAIOT B OOLIMIL XenuHbli npoTok (pHe. 3.23).
B 2TOT Xe npoTok nnanaet ny3ulpHBI NPOTOK, KOTOPBIH HECET XeN4b M3 XeHOro
ny3sips. BHe minuesapeHus xeJiub CKanaHBaeTcs B XEIUHOM My3bIpe, a B IpoLec-
CC MHIIEBAPCHHSA OHA W3 XKEJIMHOTO My3bipA Yepe3 CHCTEMY XeTieBhl BOAAIIHX 1po-
TOKOB NMOMVIACT B ABCHAULUATHNEPCTHYIO KMLIKY. B my3bipe OOBIMHO MPOHCXOANT
KOHIeHTpalus xenuu. OGpazoBaHue XeI4YH, T.€. XoJlepe3, HIET HENMPEPBIBHO, HE3a-
BHCHMO OT (hpa3bl MUTAHHA, A BLUICICHHE — XOJICKHHES, NMEPHONHYUECKH.

Bce 0coBGeHHOCTH XEMuM KAK CeKpeTa ONpeaensior 3 MHrpeAHeHTa: XemdHbIe
KHCAOTDI, XCAUHBIC MHIMEHTDI, XOJIECTEPHH.

XKeaunste kucromu. B neueHH M3 XonecTepHHa 06pas’yloTCsi XeHONE30KCHXOIE-
Bas 1 xoJcnas Kucaotnl (puc. 3.24). MxX Ha3blBalOT NMEPBHYHBIMH XETYHBIMH KHC-
Jnotamu. [Mocse BhIBEIECHHS XeJYH B KHUEYHHK M3 3THX KHCJIOT O BIHAHHEM
MHKpPOOpraHusmMos 06pa3yiorcs Gonee 20 pa3iMYHbIX BTOPHYHBIX XKEITHBIX KHCIIOT.
B OCHOBHOM 3TH BTOPHUHBIE KMCIOTHI YXOIAT C KajioM. OnHAKO ABE BTOPHYHbIC
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Beten nevenounod  Bevsu nevenounoR
BOPOTHOW BEHH apTepmMM 2 MevenouHble CUHYCOMA  LlenTpanbhan Bexa

L 1

KpoBoTok B neyenw

Puc. 3.23. CtpoeHue ¥ KPoBOCHAGKEHUE J0JILKY NEeYeHH

KHMCNIOTElL — JE30KCUXOJICBAAd M B MEHBILUCH CTCINEeHH JIMTOXOJICBasi BCACLIBAIOT-
CH B KMIIEYHHUKE, YEpe3 BOPOTHYIO BEHY MOMNaaaloT B MNeYEHb U BHOBL CTAHOBSITCS
MOJHONPABHBIMH KOMIMOHEHTAMH Xenuu. Takoi nyTh KeMUHBIX KUCIOT MOJYIMl
Ha3BaHHWE 3HTEPOrCNaTHYECKOro Kpyra. 3a CYyTKHM 3TOT Kpyr cosepuiactcsi 5—10 pas.
B 11e1oM OCHOBHAA YaCTh XEJIYHBIX KMC/IOT, BEUIC/ISIEMBIX B KHIIIEYHUK, BCACHLIBACTCH
B BUII€ BTOPUYHBIX XEIUHLIX KMCAOT, U iniib 5—10% (okono 0,5 r3a cyrku) Buiie-
Nigercd ¢ KanoM. JIns KOMNEeHcauuu 9TUX MoTeph B MEYEHH EXKECYTOMHO CHHTEINPY -
1otcs 0,5 r nepBUUHBIX XeNuHbIX KUCaoT. Takum 0Bpa3oM, B xeauu npeobnanaior
BTOPMYHBIE XEMYHbIC KMCIIOTBI — JIC30KCHXOJIEBasi U JIMTOXOJCBAsl, 3HAMUTCIALHO
MEHBILIE B HEH XONEBOHN U XEHONE30KCUXO0IEBOI KUCOT,

MNMeyeHb

SHTEPOUMT

Kpomlaﬂocumﬁ
cocyn

NumdpaTnyeckmin kanunnap

Puc. 3.24. KpyrooGopoT KenuHbIX KHAIOT (XKen) U ncachiBaHme Xupa (NoACHCHHS CM. B TCKCTE)
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[MpeacraBaeHHyio Ha pHc. 3.24 cxeMy MOXHO ITPOKOMMEHTHPOBATE C/IEAYIOLIHM
obpasom: BbIXO/ M3 NeucHM ~* (HOPMUPOBAHHUE PACTBOPUMOrO KOMILIEKCA C KUpHOH
kucioroit (KK) - BcackiBaHue B anuTenuit ¥ yactuyHas abcopbumns anuTennem
(1); yacTnunoe BcacuiBaHMe B KPOBb (2) W 0OpaTHOE MOCTYIJIGHHE B MEYeHb (2).
Bcaceisanue xupa B une rnuuepuna (I') u xupHsix kucnot (KK) - dopmupopa-
HHe B anuTennounTe Tpuranuepuaa (Tr) — ¢popmupoBaHue XHIOMHKPOHOB (XM)
¢ yuactueM xonectepuna (X) u pochonununos (P) -~ scacsiBaHue B umdy.

B Xenun Bce KeNMYHBIC KMCIOTBI M MX COJIM HAXOMSITCS B CBSI3H C MIMKOKOJIOM
uian TaypuHoM (80% rnukoxoneswbix 1 20% TaypoxoneBbiX COCAUHEHUI).

XKenunvie nuemenmst. TIpU paspyllieHHH 3PUTPOLIMTOB B MeEYEHM, CeNe3eHKe
H KOCTHOM MO3re B pe3yJibTate MeTabosin3Ma reMor/iodMHa MpOMCXOMUT BEICBODOXK-
JEHUE IreMa M XKeJUHBIX MUIMEHTOB. 2KeJ1e30 BHOBb MAET HA CHHTE3 reMa, a XXe/UHbIE
MHUIMEHTLI BRIBOIATCSA M3 OpraHu3ma ¢ xXenubio. BHauane, npu pacnane rema, obpa-
3yeTcs OMAMBEPAHH — TTHUTMEHT 3eJICHOro LUBeTa. 31ech Xe, B MecTe ero obpa3oBa-
HUS, noa BiaugHueM gpepmerTa GUnnBepaHHpeyKTa3bl OWIMBEPAKH MpeBpallaeTcs
B OMIHPYOMH — IIUIMEHT KpacHO-KOpN4YHeBoro LBeTa. [1ockonbKy ocHOBHasi 4acTb
OunupybuHa obpasyerTcs B cejie3eHKE W KOCTHOM MO3re, TO 3Ta yacTb 6WIMpyOu-
HA TPAHCIOPTHPYETCH K NeYeHH ¢ KpoBbio. BunupyOuH HepacTBOpUM B Bole, I10-
ITOMY TPAHCOOPTHPYETCH OH B COCAMHCHHUN ¢ albOyMUHOM. B neyeHH NpoMcxoouT
KOHBIOTaLst S1inpyGHHa ¢ mMIOKYPOHOBOH KHCIOTOM, 06pa3yioTcsl MOKYPOHHIbI
OmanpydiHa — BONOPACTBOPHMbIE COE/IMHEHHS, KOTOPbIE JIETKO BLIBOASITCS M3 Me-
YCHH ¢ Keaublo, Cpazannblit OnanpyOuH TepsieT TOKCHYECKHE CBOMCTBA, MPUCYILIHE
BOIOHEPACTBOPHMOMY OHANMPYOHHY (HenpsiMoMy GHAHPYOHHY).

B kiuweunnke or SiiHpyOHHITIOKYPOHHAOB MO/ JeHCTBHEM (DEPMEHTOB MH-
KPOOPraH3MOB OTILCIUISICTCSA MIOKYpoHoBas KucaoTa, Ocrasiinitcst OWInpyoHH
NPeBpalacTcsl B ABE TPVIIEI MPOAYKTOB: YPOOHIHHOINEHbI H CTEPKOOMIMHOIEHBI.
[Mpumeptio 95% 5THX BCUIECTB BHIBOAUTCA C KAJIOM OKONO 5% ypOOWIMHOICHOB
H CTCPKODIIMHOICHOB BCACLIBAIOTCH B KHILIEYHHKE 1 NMONanaloT B KPOBb, H3 HEE —
HACTHYHO B AXCA'Ub, YACTHYHO — B MOvy. B Kane u BbINyleHHOH MOY€E 3TH MHIMCH-
Thl NPEBPALLAIOTCA B YPOOIANHBL H CTCPKOOHIHHBI, HMCIOLLHE XENTYIO OKPACKY.
B HopMme 310poBLiit HeOBEK 3a CYTKH BbLAEAseT ¢ KanoM okono 200—300 mr xend-
HBIX [TUIMEHTOB 11 OKOJI0 | —2 MI'— € MOMOI.

YV 3710poBoro uenopneka KouueHTpauus OwinpybuHa B Kposu pasHa 0,1-—
I Mr/100 aa, ywan 1,7=17 mesons/n. [pu 3ToM 3/4 NpUXOAUTCA HA N0 NPAMOTo
(r.¢. KoublorHposanHoro) GiuinpyénHa. Eciii B KpOBH HaKarivBalTCs XKEIUHBIC
nursMenTol (eseite 2—3 Mr/100 ), TO NOABAAETCA XKeTask OKPacKa KOXH H CKIep.
D10 MOXKET NPOHCXOANTD 33 CHCT HHTCHCHBHOIO MEMOJIH3a SPUTPOLINTOB — B 3TOM
CJIyuae TieveHb He yenenaer cpsidpiBaTh OMIHPYOHH, H BO3pAcTaeT KOHLEHTpaLlus
HenpsiMoro GuanpyonHa. [Mpu o6TypauHOHHBIX XENTyXax, Koria neucHb ycnesacer
CBSI3LIBATEL OMANPYOHH, HO XeM4b HE MOXET BRIHTH H3 XEIUHbLIX NIPOTOKOB, B KPOBH
HaKaranpaercs NpsiMoii (KOHLIOTHPOBAHHbII) GUIHPYGHH.

Mexanuzmo peeyaauuu obpazoeanus sceaqu. Xenib o6pa3yeTcsi HENMPEPLIBHO.
OIHAKO HHTEHCHBHOCTD ¢ 06PA30BaHMsA MOXET MeHATHCS. [ToBbILIEHHE 00pa3oBa-
HHS XKemun (Xonepes) BbidbIBAIOT TAKHE (DAKTOPBI, KaK akT Cibl, 0COOCHHO XUPHOMH
MUIIH, NOBLILICHHE AKTHBHOCTH NMapacHMIaTHYECKOH CHCTEMBI, XKEIYHBIE KHCIIO-
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Thl, CEKPETHH, TaCTPHUH, XONEUWCTOKMHHH-TTaAHKPEO3UMHH, [JIIOKAaroH, KOTOpbie
C TOKOM KPOBH JIOHOCATCS 0 NIEYEHU.

Boigedenue ycenyu. ZKenib BHE NULIEBAPEHWS HAKATUTMBACTCS B KEIMHOM MYy3bi-
pe. [Ipu 3TOM chUHKTEPBI OBLIETO MEUEHOUHOTO W MY3bIPHOTO NMPOTOKOB OTKPLITHI,
a chuHKTEP O61IEro XEeNUHOTO NMPOTOKA 3aKPbIT.

BhIBEACHWE XeNuK B ABEHANUATUIIEPCTHYIO KHIIIKY CO3JAETCsl 3a CYET rpaineH-
Ta NABJIEHUA, T.C. IPOMCXOAUT B TOM Cllyyae, KOrja JaBjieHUE B oOLIEM XeJTYHOM
NMPOTOKE MpPEBBILIAET NABICHUE B NBEHANUATUNEPCTHON KHUIIKE, M MPH YCIOBUM,
yto chuHKTEp 061Iero xemyHoro npotoka (Onan—baitnena) paccnabnen. Jasine-
HHE CO30AETCA 3a CUET CEKPETOPHOIO AaBlieHHs Xeaueobpa3oBaHusl, COKpalleHUS
IMAIKMX MBILLILL XEJTUYHBIX NPOTOKOB M XKEJYHOro nyswipsi. B nokoe (BHe nuiuesa-
peHus) AarneHue B o6LIEM XKeNUYHOM NPOTOKe HU3Koe — He Gonee 100 MM BOA.CT.,
a C MOMEHTa MpHeMa MUALLA M Ha MPOTSKEHNUH 3—6 4 HernpepbIBHOrO XeJueBblIe-
JIeHHA OHO coctapnseT 150—260 MM Boa.cT. BHayane uuet ny3bipHas Xenub, Mo-
TOM — CMEILaHHAas, a B MOCAEAYIOLIEM — TOJBKO MeYeHOYHas Kelub, KoTopasl yxKe
HE YCMeBaeT 3aXOIUTh B JKEeNUHEIA [Ty3bIph.

Perynsius XoJeKHMHe3a OCYLIECTBIISETCA 3a CHET HEPBHBIX U T'YMOPaIbHbIX Me-
XaHMU3MOB. YCJIOBHO MOXHO FOBOPHThL O MO3TOBO#, XKeyNoYHOM M KHLIueuHOoi (ha-
3ax. CTHMYTHPYIOT XeNueBhIIENIeHWE Baryc, NMpyveM IuillK, B TOM YMC/ie SHYHOTO
KENTKa, MOJIOKA, Msica, XXHpOoB. BaXXHYIO poJib B 3TOM MPOLIECCE UTPAIOT PELETTOPDI
MOJIOCTH PTa, XeNyNKa ¥ IBeHaAuaTunepeTHoi Kuinku. Koraa nuiia npoxoauT 4c-
PE3 XKEeNYAOK M IBEHAAUATHIEPCTHYIO KMILKY, OHAa CTUMYJIMPYET BLIpabOTKY racTpm-
Ha, cexpeTuHa, boMbBeanHa, XoNeuMCTOKMHUHA-NaHKpeo3uMuHa. Bee 3T (hakToph
TIOBBILIAIOT CKOPOCTD BBUIEJICHUS XKENUM B ABCHAAUATUIIEPCTHYIO KMIIKY. B TO Xe
BpEMS! IpYrHe FOPMOHBI OKa3blBAlOT TOPMO3HOC BIMSHME HA 3TOT MNpolecc: [Io-
KaroH, KanbUWTOHWH, aHTHXoneuuctokuHuH, BUTI, nankpearuueckuil nenrtui.
CuMNaTHYecKHEe BO3AEHCTBMA TOXE YMEHBIUAIOT BhlAcAcHME xemun. Hanpumep,
pacTBOp cy/bhara MarHusi Npyu BBEACHMM YEPE3 30HI, NMOMNanas B ABeHAAUATHIICPCT-
HYIO KMLLIKY, BBI3bIBaeT pe)IeKTOPHOE BbIBEACHHUE XKEJI'IH.

OcHoBbI ronoaa ¥ HacbilWEHHA

CoOBOKYITHOCTh HEMPOHOB, KOTOPLIE OMNPEACsIOT IMOBEACHHUE YEJIOBCKa M X~
BOTHOIO B OTHOLIEHMM MOMCKA U NnoeAaHus MULLIK, Ha3biBAIOT MHILCBLIM LICHTPOM.
[MonaraioT, YTO HEHPOHBI ATOTO LIEHTPAa HAXOAATCS B KOpe G0/AbILINX nojyutapuii,
B IMMOMYECKOM cCHCTEME, PETHKYJISIpPHOM hopmaLvu, rHnoTasaMyce.

BblIIﬂJIHIOT IBa OTOENa 3TOro UCHTPa — uenwmp EOa‘i'Odﬂ'. WITW [erimp numaluA,
M yenmp Hacslugerus (puc. 3.25).

B Hacrosilee BpeMs NPUHATA KOHUETLHUS, B COOTBETCTBHH C KOTOPOH MOTHBA-
LIMA MULLIEBOro MOBeAeHUS (MCKATh M MOeAaTh MULLY WK HC MCKAaTbh M HC MOCAATDL
nuiy) hopMHUpYeTCsl Ha OCHOBE BO30YXKICHMUSI COOTBETCTBYIOLIMX HEHPOHOB.

MOTHBAUMIO MOKUCKA M MOENAaHHUs NMUILM CO3AAI0T NOTPEOHOCTH B MHTATEILHBIX
BellIECTBaX — YIJIEBOAAX, XKHupax, 6enkax ¥ 1. 1. 9ta norpebHOCTL yiaBjiHBaercs Xe-

MOpeLenTopaMu U npespauaercs B adpepeHTHbIA NOTOK, NOCTHIAIOLIHIT Heiipo-
HOB LIEHTPA roJiona.
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-------------------- -

XKenynoyek ,..-}( LienTp HacbileHws
LlenuTp ronoga Q‘h )
TS -

Pesynerar
= HanonHeHHbI#

Puc. 3.25. [peacrasneHie 0 UEHTPE ro0aa M UEHTPE HACKILEHHA: A — CXeMa JIOKan13a-
LUHH UCHTPOB rosona u HacolileHus: b — dakropsl, Bo36GyxaaloliHe LEHTPLI roNoga H Ha-
ChILUEH sl

CyLLECTBYCT MHOTO pa3jIMYHbLIX TEOPHIt [0I0Aa, HANPUMED, CHUXEHMUE YPOBHS
caxapa (IIIOKOCTATHYECKAs TEOPHS ), AMHHOKHCJIOT (aMMHOaLMAOCTATHYECKASA TEO-
PHS), KHPHBIX KHCJIOT, TPHITTHLUCPHAOB (IMMOCTATHYCCKAS TEOPHSL), NPONYKTOB Me-
Tabonnama unkia Kpebdea (merabonnueckas teopusi). He HCKITIOUEHO, UTO U IMOTOK
HMITYJILCOB OT MEXaHOpPELENTOPOB XKenylKa, BO30YXIAloWHXCs MPH <«TOJIOAHBIX»
COKPALLCHNAX XKEAVAKA, TOXKE MPHYACTCH K CO3AAHUIO YYBCTBa rojsoaa. TepMocTa-
THUYMECKAs TEOpis npeanosiaraeT, MTO CHHXKEHHE TEMIIEPATYPhl KPOBH TOXE BbI3blBa~
CT YYBCTBO 1oJ10/1a.

HacuilieH1e Bo3HHKAET B peaynbTaTe BO30yxACHHS HEIPOHOB LIEHTpa HACKILLIE-
HHS. DTOT Npolece BO3HHKAET JI0 TOro, KaK MpON30HIeT BCachiBAHUE TPONYKTOB
ruapoanza. MMeHHO no3ToMy BbLICSIOT ABa BUIA HACBILUCHWSA — MEPBUYHOE, HITH
CCHCOpHOE, I BTOPHYHOE, HIH 0OMEHHOE (HYTPHTHBHOE).

CencopHoe HachlllICHHE BO3HHKAeT B pesynbrate aEepeHTHOro rnoroKa MM-
MyJALCOB, ILAYLIIX OT padiMyHBIX PELENTOPOB TMOJIOCTH PTa, XEayaKa, Bo30yxaa-
eMbIX npuHMaenmoit mimeit (puc. 3.26). YenosHopedIeKTOPHBIA TTPOLIECC TAKXKe
HMeeT 0ONLIIOE IHAMCHHE JUISA MPOLIECCOB CEHCOPHOIO HachlleHH . [1pensimyimi
ONBIT HCMNOAL30BAHHS TOMO WIH MHOrO BMAA MMHIIH MO3BOJNAET YEJIOBEKY OLICHHTh
ero Kanopuyeckuii u ruactuyeckuit agexTs.

Bropuutoe (o6GMeHHOE) HACHILLEHHE HACTYMaeT nmpuMepHo 4eped 1,5-2 4
C MOMCHTa INpUcMa MUILIM, Koraa B KpoBb HAYMHHAKT MOCTYNaTk MPOAYKThI H-
JIpoan3a.

Annemum (ot naT. appetitus — «CTpeMJIeHHe, XeJlaHHe»). STO IMOIHOHANILHOE
OLIYLLUEHHE, CBA3AHHOE CO CTpeMJeHHeM K TOTpebneHuio muiuH. YacTto TepMuH
«arnmneTuT» yrnorpebisieTcss Kak oLylUeHHe MoTpe6GHOCTH B MHLIE MK B KAKHX-TO
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WsMeHeHne nHTeHcuB-
HOCTU MeTabonuama
TKaHew

MocTynnexue
nuTaTtentHbIX BEeLecTs |
13 geno

lMepepacnpegenexve
NUTaTenbHbIX BELLECTB

B OpraHuame
nAppo

runoranamyca i _

[ymopanbHan
BenTpomeguanocHoe perynauusa

AAPO
rmnortana Myca

NarepansHoe

Puc. 3.26. Cxema yHKUHOHANLHOM CHCTEMBI, OGECTICHMBAIOLICH PEIYISILMIO MUTAHMS OpTa-
HH3Ma (Monudukauus no K, Cynakosy, 1976)

€€ COCTABHBIX KOMIMOHEHTaX (M30upaTe/ibHBIA anneTuT). B ocHose annernTta ne-
#HT hopMHPOBaHKE NMOTPEOHOCTH ¥ MOTUBALIMIM, T.C. MEXaHU3MOB, OTBETCTBCHHBIX
3a PELICTILIMIO MUTATC/IBHBIX BCILECTB WK APYrUX (DakTOpPOB, ONpeACHsiionInX 1yB-
CTBO rOJIOfAa M HACBILLEHUS, a TAKXKE BO30DYXICHHE HCHPOHOB, KOTOPLIC PEAJIH3YIOT
4YBCTBO roJIofa M HACLILIEHWA. ANMETUT (GOpMHUPYETCSl HA OCHOBE BO3OYXICHHIT
HEUPOHOB KOPb! HOMBILMX MOAYILIADHIA U ATMMOUUECKON CHCTEMBI.

Hapywenus annemuma. AHOpEKCHs — MMOJIHOE MOHMXEHHUE anneruTa. Cpsizano,
B YaCTHOCTH, C MAaTOJIOTMEN LIEHTpA rosiojia M, BEpOsITHO, C Hapyulenuem paboTbl
HEAPOHOB KOPBI DONBLUIMX MONYILAPHA M NUMOMUYSCKOM CUCTEMBI.

Bynumusa — peakoe nosbilieHue anneTura (ot rpey. bus — «Guik», limos — «ro-
JIOA», DOCJIOBHO — <«OBIMMI royiogs). Takxe sIBISICTCSI PE3y/ILTATOM HApPYLUCHUWS
CTPYKTYP MUILEBOro LeHTpa (LeHTpa rosoja U HachlieH!s, KOpbl H JIMMOHUCCKOMH
CHUCTEMHKI).,

W3BpalueHue anneruTa, B TOM YMCAE CTPEMJICHWE MPUHUMATL € MHLIeH (WiH
B Ka4YECTBE MU1HY) HeCcheoOHbIE BCILIECTBA, HATIPUMED 3071y, 3eMJII0, YIob, Kepo-
CHH, ByMary, MeTaJUTMUECKHe NpeaMeThl. B ONHKX cllyuasx 3To pesyibTaT HeIOCTATKA
B OpPraHM3Me HEeKOTOPbIX BeLUECTB, HAMPUMEp COJiei, B IPYrHX CIyvasaxX — IposiB-
JIEHUE ICUXWYECKOIo pacCTpoMCTBa, HANpUMep, NMoejaHWe Kana — Kornpodarus.
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B ocHOBe M3BpauieHHOro anneTyTa Jiexar HapyleHust paboTsl HelpOHOR NMHUIIEBO-
ro LeHTpa.

B HaweM opranuame BripaGartbiBaeTcs psii FOPMOHOB, KOTOpBIE YYacTBYIOT
B [IpoLiecce peryasumumn Maccol Teia Tena.

Jlenmun — ropMoH, peryMpyIoiIMii 3HEPreTHYCCKHH O6MEH, TOPMOH ChITO-
cru. Jlentux npeacrasnser coboit GeyloK, KOOUPYEMBIH B KMPOBBIX KIIETKAX FEHOM,
00YC/NIOB/IMBAIOIIMM TYYHOCTh. YPOBEHb JIENTHHA [MOBIIIACTCH C YBEIHYEHHEM
TYYHOCTH, KaK y MyXX4YUH, TaK U y XeHIIHH. JlenTuH obnanaet MOLHBIM MHCYITHH-
MHTUOMPYIOIIMM NIeCTBUEM M, KPOME TOro, SIBJSETCH YacTblo MexaHu3Ma, bnaro-
1aps KOTOPOMY CYILIECTBEHHO U3MeHseTCs MeTabou3M YIJIEBOAOB.

JlenTuH peryaupyer anneTuT u ynpannser o6MEHOM BelIECTB. Y POBEHE JIENTHHA
0bpaTHO NMponopunoHaneH anneTUTy: anneTUT NOBbLIILIAETCS NPH HU3KOM JeNTHHE,
M HaoGopoT. CyllecTByeT TOYKA 3pEHMS, YTO B IeHE3E OXWPEHUS] BAXHYIO pob
MTpaeT Ae(hULMT NeNTHHA.

Bo Bpems rononanus, npu ycranoctu, nuabere, (hu3MyuecKoif Harpy3Ke, CTpecce
W ACTNIPCCCHUM YPOBEHDL JIENTHHA CTAOMILHO CHHUXACTCH.

Y XeHUMH B 11060M BO3pACTE KOHLIEHTpAlUS JIENTHHA BbILLIE, YEM Y MYXUYHH.
OBLIYHO Y XeHIHH XHPOBOI TKaHH, KOTOPasi CHHTE3UpYeT NenTHH, Ha 12% 6onb-
uie, yeM y MyK4YHH, O1HaAKO HMEHHO Y XKEHUIUH NMPU MOXYACHUH YPOBEHb JIENTHHA
CHIDKAEeTCsl ropa3io ObicTpee, YeM y MYXUYMH. A BOT NpH NOBTOpPHOM Habope —
nosbilaeTcss MeaieHHee. OYEeBHAHO, YTO MO 3TOW NPUYHHE XYAECTb XEHUIWHAM
TpynHee.

HeiicTBie nenriHa, VYacTBYIOLIETO B Pery/sillMi NMUILUEBOro NOBEACHHs, Olpe-
AENSIeTCH €ro Bo3neiicTBueM Ha ocobyio pa3sHOBHIHOCTL HEPBHBIX KJIETOK B NOJIOB-
HOM MOA3re.

Jentun puipaGaThiBacTCs XKHPOBLIMU KIETKAMM, MO €ro AEHCTBUEM CHUXKAKOT-
CS ANNETHT M, COOTBETCTBEHHO, NOTPebNeHHE NMULILH, YBETHYHBAIOTCA IHEPreTHye-
CKHC 3aTpaThl OpraHu3ma.

Ipeaun — HeNlaBHO OTKPbLITHIT NEeNTHAHBLIA FOPMOH, CCKPETHDYEMBIH Mpe-
MMYLLIECTBEHHO JKeJYAKOM, BbI3bIBAIOUIMII YYBCTBO roJiofa H YYaCTBYIOLIHH
B ANANTHBHOM OTBETC HA MOTEPIO: YBEJIHYEHHUE €ro YPDOBHS B OTBET Ha MOTEPIO
NPHBOANT K MOBLIIEHHOMY notpebieHuo nuiu. DgexT rpejinHa onocpeny-
CTCS MEePe3 pPelenTop, CTHMYJIHPYIOLHIT CEKPEUHI0O TOPMOHA pOCTa, KOTOPbI
HIHPOKO pacrnpocTpaHeH B TKaHsax. HU3KHE YPOBHM rpejiMHA B MJia3Me acCoUM~
HPYIOTCS ¢ HHCYANHOPE3UCTEHTHOCTBIO, THIMEPTEH3NEH H NpeobnanaHueM nna-
Ocra 2-ro THNAa.

YpoBHH rpefiiHa B IJ1a3Me KpoBH CTPAAIOIINX OXXMUPEHHEM JIIONCH HUXE, YeM
y anopossix aoncii. HaoGopor, y ioaeil, ctpanaioliix aHoOpeKcHen, oTMevaeTcs
BLICOKMI YpOREHL FPE/HHA B IUIA3ME KPOBH. DTO IOKA3BIBAET BAXHYIO POJIb IPeJiH-
Ha B pa3BUTHI QHOPEKCHH W OXKHPECHHA.

AQunonexmun — TOPMOH, KOTOpbHIii CHHTE3MpyeTcs W cekperupyercs Oesioi
XKHPOBOH TKaHbIO, MPEHMYIIECTBEHHO ANMTIOLUWTAMH BHCLEpaNbHOM obnactu.
OH peryJHpyeT IHepreTHueCKHi roMeocTas M OKa3bIBaeT NPOTHBOCIIAIMTENBHBIH
M auTHaTeporeHHbll a¢hdexTel. YpoBeHb aNHIOHEKTHHA CHHUXAETCH MPH 0XHUpe-
HHH, B OWIHYHE OT JPYTHX aIuNOKHHOB, KOTOPBIC MOBLILIAIOTCA: JIENTHHA, PE3H-
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ctiHa 1 TNF-a. lMpeanonaraioT, YTO pa3BUTHE WHCYJTHHOHE3aBMCUMOTO AnabeTa
(2-ro THIMA) MOXET OBITh CBA3AHO C HADYLIEHHEM PEryasiliMH CEKPeLUUH allUTIOHEK-
THHA. BBIABIEHO, YTO CHMXKEHUE SKCIMPECCHH ANMMOHEKTHHA KOPPEIUPYET C MH-
CYJIMHOPE3HCTEHTHOCTBIO W YTO AAUNOHEKTHH CBA3aH ¢ METabOIM3MOM TJTIOKO3bI.
BeeneHHEe peKOMOMHAHTHOTO ANHUMOHEKTHHA YIHETAaeT CUHTES IMNIOKO3bl B NEYCHH.
[TonaraioT, YTO ANWTOHEKTHH BHIMOAHSET 3aMTHYIO (DYHKIIMIO TPOTHUB IUIlEp-
RAMKEMUH, WHCYIMHOPE3UCTEHTHOCTH M aTepoCKicpo3a. YPOBEHb aluTIOHEKTHHA

B MJ1a3Me KpoBH obpaTHo nponopuuoHaneH macce KT v nokasartenio «0bbeM Ta-
nun/obbem Geneps.

OBOHATENbHbLIA AHANU3ATOP

PeuenTtopsl 0BGOHATENLHOrO aHAJIKW3aTOpa 3al0XEHbl B CAM3UCTOH 0DomnoY-
Ke Hoca, B 00JIaCTH BEpXHEH HOCOBOH pakoBHHBI (puc. 3.27). OHu npeacTas-
NAKT COBOM 4YYBCTBUTENILHBIC BOJIOCKOBBLIE KJIETKH, PAaCOJIOXEHHbIE Cpeau
OMOpPHbBIX KJIETOK, BKJIIQUEHHBLIX B anuTeauil. HepBHbIE BOIOKHA, OTXOMSILIHE
OT YYBCTBMTENIBHBIX KJIETOK, COCTaBASAIOT OGOHsTE/bHbIE HEPBbI, 3aKaH'UMBa-
jouMecss oGOHATENbHBIMM JNyKoBMLIaMK. [locnenHue MMEIOT Q4YeHb CIOXKHOE
CTPOEHME — CKJIAbIBAIOTCSl U3 LIECTH CIOEB CMECLMATM3UPOBAHHBIX HEIIPOHOB,
B KOTOPBIX NMPOMCXOAUT NnepBHYHas nepepaborka uHdopmaunun. AKCOHBI ITUX
KJIETOK HANpaBiAOTCS B MOAKOPKOBBIE LIEHTPHLI, HEMPOHBI KOTOPLIX Aal0T aKCO-

Hbl, MOCTYMNAOLIKHE B KOPKOBLIE LIEHTPb — 00/1acTH YHKYC runnokamia (npeano-
JIOXMUTENBHO).

2;‘:0?::'"“ Murpansan
Ob6oHRTENnLHEA
TpaxT

KNeTka

MNyuroean
Knetka

[nomepyns

KoctHan
NNACTHHKA

Peuentophnie
Hehpans

v . OnopHue
Hocosan nonocTs KneTxH

PecHmnyrm

Puc. 3.27. ApXUTEKTOHMKA HEHPOHOB B 0GOHATE/ILHOI JIYKOBHLLE

PaznuuHble HEAPOHbI BKYCOBBIX JIYKOBHIL, KaK IOKA3aNN NCKTPpOhH3noN0-
FMYECKHE MCCNEeNOBaHMUs, NMO-pa3HOMY peardpyloT Ha naxyuue BeuiecTsa pas-
AMYHOro Buia (B onpeneneHHoi mMepe crieuranuauponaibl). Knaccudgukaumnio
3aMaXx0B HE CYMTAIOT Mcuepnbipajoueil. [oapasnensior 3anaxu Ha LBETOUHBI,
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KHMCJIbIW, ropeblit, THUAOCTHLIX. Kaxasilt U3 HUX MMEET OrpoMHOE KoJlUue-
CTBO Pa3HOOOPa3HLIX OTTEHKOB, BOCTIPUHUMAEMbIX HC TOJILKO 0BOHATEIBHBIMH
OKOHYaHHUSAMH, HO U BKYCOBBIMH, TAKTHJIBHLIMM W APYTHMMHU peuenropamMu. Mu-
HUMaJIbHOC KOJMYECTBO Maxyuero BCLICCTBA, Bbi3bIBAIOLLEE OLIYIIEHHE 3anaxa,
Ha3blBACTCS! MMOPOroBbiM. Ero MOXHO OMpefenuTs ¢ MoMoLLkLIO nMpubopa — OJib-
thakTOMETpA.

OnHo# 13 Hanbosee pacnpoCTpaHEHHBIX TEOPUI BOCTIPUATHSA 3araxa ABiAeT-
¢s crepeoxumudeckas. [Npeanonaraercs, 4To Ha MeMBpaHe 0BOHSITENIbHBIX KJICTOK
UMEIOTCSI yHaCTKH OonpeleseHHOH KoH(pUTypaluH, ancopOupylolne MONEKYbl CO-
oTBeTCTBYIOLIEH hopmbl. [1pu B3auMoaeiCTBMM MOJIEKYJ/Ibl C PELIENTTOPOM B HEpB-
HOM OKOHYaHHWH r€HepUPYETCA MOTECHLIMAI, NepeJaBacMbli 110 BOJIOKHAM B LICHTPEI.
[MpumeHss 3anaxu pa3Horo THMAa, WCCIENOBATENH MOJYYAIH pa3Hble JIeKTPodH-
3HOJIOTHYECKHE NMATTEPHb! HA 3anaxu: KaM(OpHbIl, MYCKYCHBI, LIBETOYHbIH, MAT-
HBIH, 2QUpPHBLIA U 1.1, Pollb 00OHATENLHOIO aHAIM3ATOPA Y YE/I0BEKA 10 CPABHEHHIO
C KHMBOTHBIMH HCCOM3MCPHMO Mana.

BKYCOBOW AHAJIU3ATOP

BKycoBbie peuenTopbl 3a10KeHbl B COCOYKax f3bika (puc. 3.28). OHu npeactas-
10T coboii BKycoBble MOYUKIL. YYBCTBUTE/NbHbIE KIETKH B HMX OKPYXEHbI OMOp-
HBIMH M MOrpyxeHol B rydonHy. Hebonsiune yraybneHust Hal HUMM 3aMOHEHbI
CIN3BIO, B KOTOPYIO BBICTOAT YYBCTBHTENbHBIE BONOCKH. OHHU BOCIPHHHUMAIOT pas-
IPAXCHIE OT BEUIECTB, HMEIOWHX K HUM CTEPEOXHMHYECKOE CPOACTBO.

Puc. 3.28, Opran BRyca — 536K (A) 1 cTpOeHie BKyCOBOii no4Ki (B)

Hepsiibie BOJOKHA, OTXONSIUHME OT NOYEK, (OPMHPYIOT BKYCOBbIE HEPBLL — Be-
TOMKH n. glossopharyngeus, n. lingualis, chorda tympani. UMNynbChbl NOCTYTIAIOT B ANpa
OIIMHOYHOIO Ny4Ka MPOACArOBATOrO MO3ra, OTCIONA HEHPOHBI NEPEAAOT HMITYJILCHI
B COCTABE MEIHANLHOI METIH B sapa Tanamyca. HeHpoHBI, 3aJI0XKEHHBIC 31€Ck, Ne-
pesaloT HMMYJILChI B KOpy (puc. 3.29).
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Puc. 3.29. Mexauuam GOpPMUpPOBaHMA B PCUENTOPAX OLUYLWICHHS KHCAOIO M COACHOrO
BKYCOB

Pa3nuyaloT BKYCOBBIC OILYIUCHHUSA CICAYIOIIMX TUIIOB: CHANKMWii, KHMCIbI,
COJIEHBIM, TOpDbKUH. BCEBO3MOXHBIC OTTEHKHM BKYCOBBLIX OLUYUIEHWH 3aBUCHT
OT MHOXECTBa MAOIMOJHHUTEAbHBIX BKYCOBBIX W OOOHSMTE/bHLIX pa3apaKeHWH,
CO3NaBaeMbIX oOmpefeNneHHbIMM BeulecTBaMu. OOOHSITENIBHBIH W BKYCOBOM
aHANM3aTOPhl TECHO CBA3aHbl B CBOEH akTMBHOCTH. O6a OHM npuHALNCKAT
K JierkoaganTtHpyromumcsa. Kpome toro, oba Moryr nogsasarhesi «TpeHUPOB-

Ke» — TIOHWXEHHIO Noporos BO30YXICHHUS W MOBBILICHWIO MYBCTBHUTCALHOCTH
K onpefeneHHbIM (akTopaM.
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KNTACCUDNKALIAA NMUALLK

Cornacio knaccuduKaluu 01IHOTO W3 Beaywux ¢gusnonoros nutanus A.A. Mo-
KPOBCKOrO, MULLUEBLIC BELICCTBA AEAST HAa HYTPUEHTHI M HETIMLEBLIE BEILIECTBA.
HyTtpueHTbl — BesIKM, NenTiibl, HE3aMEHUMBIE W 3aAMEHHMbIE AMHHOKHUCIOTHI,
YIJICBOAbI (MOJIMCAXAPHIILI, JIETKOYCBOSIEMbIE YIJIEBOMbI), TUMHIALI ((KHPBI, JKHPHBIE
KHCJIOTBI M HE3aMCHHUMBbIC XMPHLIE KHCIOTHI, XonecrepuH, docdonunumsl); Bo-
AOPAcTBOPHMbIC BHTAMHHbI, B TOM uncie THamuH (B,), pubocdnasun (Bz), HUaUHH
(HMKOTHHOBAS KMCNOTa, Wi BUTaMHH PP), nipHaokcHH (B,), unankobanamut (B ,),
(onaumn (honnesas kucnora, win ButamMuu B,), naHToTeHoBasi KMcioTa (BUTaMHH
B_l}, Onotun (surtamuu H), ackopbunosasa kucnora (Buramuu C); KUPOPacTBOPHMEIE
BHUTAMMHbLI, B TOM qucne petiHon (suramuH A), kanbundeponst (Butamud D), Toko-
theponnt (BuTamitn E), hiuioxinHonsl (ButaMitH K), a Takke BUTaMHHONOAOOHbIE Be-
HIeCTBa, B ToM yicie Guonasononas! (BuTamuy P), naHraMoBast KMCIOTA (BHTAMHH
BH}. napaaMiuHoOeH30lHas KHucaoTa (BUTAMMH HI}. opoTOBasi KUCAOTa (BUTAMHH
B,,). xonun (suramun B,). nuosut (ButamMun B), METHIMETHOHHH-CY/IbOHUI (BH-
Tamin U), Jinnonesas KHEJoTa, KApHUTHH (BUTaMuH B ) 1 MUHEPANbHBIC BELLECTBA.
K HenunuensiM BetecTsaM oTHOCAT:
* QAUIIACTHBIC COCAMHEHISA (LIC/UTIONO3Y, NEMHLETIONO3Y, MEKTHH);
* JAUINTHBLIC KOMITOHCHTBI TMHILICBLIX MMPOAYKTOB (BEILECTBa, Y4acCTBYIOLIHE
B obecneueHin (hyaKii GapbepHbIX TKAHEH, BELIECTBA, yAyYllIaloWwHe obes-
BPCAKMBAKOIIYIO (PVHKLHIO NevyeHN; (DAKTOpLI 3a1UNThI MPOTHB MHKPOOPraHH3-
MOB 1 BUPYCOB: (DAKTOPBI, NPOABASIOUIHE AHTHKAHLIEPOTeHHBIH 3thexT);
* BKYCOBBIC H APOMATHUCCKIIC BCLUIECTBA,
® AHTHITHUICBBIC KOMIIOHCHTDbI;
* KOMITOHCHTH! NHULH, HeGAaronpHATHO BAMSIOIINE HA OPraHH3M, B TOM YHCIE
KAHLUEPOreHHbIC BEUIECTBA, TOKCHUCCKHE BCLIECTBA.

MAKPOHYTPHUEHTbI

Yrnesopge!

YIaeBons NocTynawoT B OpraHn3M TakuM obpa3oM B COCTaBe PACTHTENBHBIX
NPOAYKTOB W SIBJISIIOTCS OCHOBHBIM MCTOMHMKOM SHEPTHH muuiM, OGynydn Hc-
TOMHUKOM IPUMEPHO NOJIOBHHBI HEOGXOAMMbIX KAJIOPHH. YIJNEBONAbI COCTOAT

B

W

E
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W3 yriepoaa, sonopona u kuciopona B nponopuuu C: O: H,. B 3aBucumoctu
OT JUTHHBI LIENH HAMOO0JICE BAXHbLIE YIJICBOAbI MULLK Pa3ae/siioTCs:

* Ha MOHOCaxapa;

* [Mcaxapa M olvrocaxapa,

* [loNucaxapa.

Mownocaxapa

MoHocaxapa, Kak NpaBMJIO, HE BCTPEYAIOTCS B PUPOIE B BHAE OIMHOYHBIX MO~
JICKYJ, TaK KaK OHHM CTPYKTYPHBIC CAMHMLBI M- U nosincaxapos. JInub Hebonbioe
KONMYECTBO MOHOCAXAPOB MOXKET BCACLIBATLCSI B OPraHM3Me YcIoBeKa U ObITh MC-
NoAL30BaHO MM. MoHocaxapa MOTYT MMETh TPH, YeTbIpe, MATh, 1ECTh WIH CEMb
aTOMOB YIJIepoa, HO Haubolice 3HaUMMBIE JUISl MEJIOBCKAa MOHOcaxapa — TpU Lie-
CTHYTJIEPOAHBIE TeKCO3bl: TI0K03a, rajlakTo3a u (ppyKTOo3a.

[lepeunciieHHbBIE MEKCO3bl UMEIOT OJIMHAKOBYIO XMMHUYECKYIO hopmyily, HO TIPH
3TOM CWIBHO OTJIMYAIOTCA ApYT OT Apyra. Omianuus onpenensiiorcst HeGoNbLIOM,
HO OYeHb 3HAYMTENIbHOM pa3sHULIe! B MX XMMHUYECKOH CTPYKTYpE, CBsI3aHHOM ¢ pac-
TIOJIOXKEHHEM XHPAIBHBIX aTOMOB YIJIEpOa.

[Tomumo dopMUpOBaHKMA U30OMEPOB, MOHOCAXapibl (MMEIOILME KAK a/ibIeTHi-
HYIO TPYIINY — IMIOKO3Y W rajlakTo3y, TaK U KETOHOBYIO — (DPYKTO3Y) 00pa3yIoT UM-
KiMyeckue QopmMel, AAIOWKE POCT HOBBIM M3oMepam. Hanuune uszomepos urpaer
KpaiiHe BaXKHYIO pOJib, MOCKOJIBKY MMEHHO Onaroaapsi 3ToMy crepeocneumduie-
CKHE (PepMEHTH MOIYT B3aMMOJEHCTBOBATL CO CHElH(pUUECKMMH n3omMepamMu —
310 anbbha-D-rnoko3a, bera-D-dpykrosa, anwda-D-ranakrosa. Bece octaibHbIE
YINEBOABL, [UIsl TOrO YTOOLI a0COpPOMpPOBATLCS B KMILIEYHHMKE, 1O/KHBI OLITH AaKTUBHO
HM3MEHEeHBI 10 3THX Tpex (hopM.

Hawnbosnee paxHas cpeii MOHOCAXapHl0B — LECTHYIepoaHas anba- D-rioko3a.
OHa oYeHb pacrpocTpaHeHa B MPUPO/IE, B OCHOBHOM KaK KOMITOHEHT JIM- WK MOJIH-
caxapoB. OnpeneneHue caxapa B KPOBH MPOBOSIT MO COACPAKAHMIO TIIOKO3bI, OT €C
MOCTYTUIEHMA 3aBUCHUT paboTa Mo3ra. OpraHu3am HUCMONL3YET CIOKHBIC AIANTallMOH -
HBIE MEXaHU3MB! JUISl NMOIIEPXaHUS alcKBATHOTO YPOBHSI IITIOKO3b! B KPOBH.

PpyxTo3a (MHOraa Ha3biBacMast (HOPYKTOBBIM CAXapoM WJIN JIEBYJI030i1) — Hanbo-
Jiee cnankui Ha BKyc caxap. Bo (hpykrax B cpentiem conepxutes ot | 1o 7% (ppyKro-
3bl, B HEKOTOPAIX, TPaBAa, €& KOHLEHTPALMS AOCTUIACT OrpOMHbIX 3HaveHnil. Ona
COCTaBJsIET 0KOJ0 3% Macchl Cyxux opollcii u okoo 40% — mena. o mepe co3pe-
BaHWsA QPYKTOB CYKpO3a MO/ AeCTBHEM (DEPMCHTOB MCPCXOANT B IJIIOKO3Y M (PPYK-
TO3Y, YTO NPHAAET UM CJIAIKHIA BKYC.

[MuuieBas rajlakTo3a MoayyaeTcs MyTeM MHAPOJIH3a JIaKTO3bl (MOJIOUHOTO caxapa)
B MpPOLIECCE MUILEBAPEHUS. 3HAYUTENILHOE YNCHIO JIOACH POXKIACTCS ¢ HECIIOCOBHO-
CThIO METa00/IU3MPOBATh raJlakTo3y. TAKOE COCTOSHUE HA3BIBAETCS TAIaKTO3CMHCIL.
I'anakro3a u (hpyxTo3a MeTaboNH3HPYIOTCS B MEUEHH TEM XKE NYTCM, 4TO H [J1I0K034a.

Hapywenns metabonnama yrieBOAOB padjiMyaloTCA TO CBOMM IPOSIBICHHSIM,
KJIMHUYECKOMY TeUeHMIO U nporyo3ay. Hekoropeie 3aGonepanus (Hanpumep, ranak-
TO3EMHs) NPOABIAIOTCH B MEPHOJ HOBOPOXIEHHOCTH ¥ MOTYT HOCHTb XH3HEYTPO-
JKalOLIMHA XapakTep, Ipyrue (HacaeACTBEHHAsA HENEPEHOCHMOCTD (PPYKTO3bI) MOXKET
NPOSABNATLCS B TEYEHUE NEPBOI0 rojia XXM3HHU, KOra B paLMoH pebeHKa BBOAAT MPO=
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AYKTbI, coaepxailie (OpyKkTo3y, MO0 npucTynaMu ruroriMKEMHY B MPOMEXYTKaX
MEXIY KOPpMACHUAMM MPHU rMKoreHosax. Bee aTu HapyiueHus TpeOyiOT CBOEBpE-
MCHHOIMN H aIEKBATHOIO JICUEHMWS.

Nlucaxapa u onurocaxapa

Cpeam MHOXKECTBA M- U OJIMTOCAXapoB, CYLUECTBYIOUIMX B MPHPOJIE, Haubosnee
BaXHble — CYKpO3a, JIaKT03a M MaJIbTO3a. DTH jaucaxapa 06pa3yloTcs MpH CBA3bI-
BAHHHM MOHOCAXapos nyreM obpa3zoBaHHsl CBA3M MEXIY aKTMBHBIM YIJICPOIOM alb-
AEeruaa uin KETOHa OIHOro H crneunduyeckoii ruipOKCHIbHOMN rpyInoi Apyroro.

CoenmHeHMeE MNIOKO3bl M (DPYKTO3bI HA3BIBAIOT CYKPO30it, SIBASTIOLIEHCS, 10 CYTH,
NMPUBBLIYHBIM CTOJIOBBIM CAXapoM (TPOCTHUKOBLIM, CBEKOJILHBLIM, BUHOIPAAHBIM Ca-
XapoMm). 310 Hanbonee pacnpocTpaHEHHbIH BH/ CaXapoB, LIMPOKO MCHONb3YEMBIX
B NPUIOTOBACHUH MUK, [1pH COOTHOLLEHNH II1I0KO3bI M (DPYKTO3BI B CTPYKTYpE Ca-
xapa |:1 obpa3syeTcs TaKk Ha3blBacMblif MHBEPTHPOBAHHBIN caxap, MMeloLHil Bosee
Clankuit BKyc u Honee MeIKHE KPHUCTALILL, YeM obbivHasa (PpyKTO3a, MOITOMY €ro
Yalle MCrMoJabL3YIOT B MUILEBOM Tpou3BoAcTBe. HaTypaibHBIM MHBEPTHPOBAHHBIM
caxapowm sipnsieTcst Med. [1pu Bo3neiicTBMM CYKpasbl U aMUaa3kl MYEeNbl Ha CYKpo3y,
CO/ICPAKAULYIOCHA B LUBETOMHOM HeKTape, o0pa3yloTcs rmioko3a 1 (ppyKTosa, KoMOH-
HalIMEH KOTOPLIX U SABAACTCA MEll.

Monounslii caxap Jlakro3a obpa3syercsl HCKJIIOUMTEIBHO B MOJIOUHBIX Xejie3ax
MJICKOTTHTAIOLLHX M3 FaakTo3bl v roKo3bl. OH coctapnset 7,5% B cocTase ueso-
BEUCCKOro MosoKa 1 4,5% — B COCTaBe KOPOBLETO.

Manbro3a oOpasyercst npu ripoii3e KpaxMana M COCTOMT M3 ABYX MOJIEKYI
raokosbl. Hassanie cpsazano ¢ sumeneM (malr), npy 6poXeHNH KOTOPOro Majibrasa
BIicpBbic Ob1a naeHTHgULpOBaHa.

MepyenTsl HICTOYHOIT KaeMKN TOHKON KHILIKH crielMgHyecKH pa3pylaloT CBs-
31 MEXIIY MOHOCAXapaMi B CTpyKType ancaxapoB. Cykpasa paspbiBaeT ajib(a-cBA3b
MEXILY DII0KO30i1 It (hPYKTO30ii, JIJaKTa3a pa3pbiBacT GeTa-CcBA3b MEXy ralakTo30H
1 TTIOKO30i1, MTLTA3A pasphiBaeT aTb(ha-CBsi3b MEXIAY MTIOKO30i H IIIOKO30H, H30-
MIBTa3a PA3PLIBACT CBI3b MEXJLY [JTHOKO0301 i [IoK030ii. TonbskKo nepevuHcIeHHbIS
CBS3N MOTVT (PePMCHTATIBHO Pa3pylIaThesl B 30HE 1ETOYHOM KaeMKH. YTJICBOIBL,
HMCIOUIHE B CBOCIH CTPVKTYPE APYIIe CBA3M, HE MOTYT ObITh NMepeBapeHsl; UX Kiac-
CH(PHIHPYIOT, KAK MINIECBLIC BOJOKHA.

Oaurocaxapa npeacTarjisior cob0ii HI3KOMOJEKYISIPHBIE MONMMEPbI, CONCPXA-
e ot 2 a0 20 Moaekya caxapos. OHH HMEIOT He6oMbLIOI pa3mep, clankuil BKYC
H JICTRO PacTBOPHUMBI B BOJIE.

Nonucaxapa

[Moncaxapanmut Ha3bLIBAIOT YINICBONKI, conepxkauye Gonee 10 MoHocaxapos. Pac-
TeHHS HAKATUIBAIOT 3TH YIAEBO/L! B BUIE TPaHy/l KpaxMania, 00pa3yloLnXes MpH
CBA3BIBAHIN [IIOKO3bl B &ibtha- 1, 4-npsiMble LEMH 1 MOCIEAYIOWEro Pa3BeTBICHHAA
3THX weneil uepes anba-1,6-cos3n 10 (HOPMHPOBAHHs! CIOXHON FPAHYNAPHOK
CTPYKTYpLL. B pactenusix conepXuTCs ABa BHAA KpaxMasa: aMH/Io3a M aMHIIONEK-
THH. AMii03a Gonee MeJiKasl, JIMHEHHAs MOJeKy/na, BETBMCTOCTb KOTOPOW CO-
cTaBasier He Gonee 19%. AMIIONEKTHH, Ha060pOT, HMEET IIHPOKO Pa3BETBIEHHYIO
CTPYKTYPY, CONePXHT 110 5% anba-1,6 BeTBEil, MONEKY/ISIDHbIH BEC €0 HA MOPSLIOK
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BBILLE, YeM Y AMIUTIO3bl. AMMJIONIEKTHH GoNee pacnpocTpaHeH B cocTase yrnorpeois-
€MBIX B TTHILY NPOAYKTOB, OH COCTABNACT OCHOBHYIO (DpakUHIo B CTPYKTYPE Kpaxma-
Jia 3CPHOBBIX M KNYOHEBBIX CTPYKTYP. Chlpoil KpaxMas, HarnpuMep KaptogheibHbIH
WIN 3epHoBOi, nepesapusaerca B XKT kpaiine nnoxo. [lpurorosieHue 3THx
MPONYKTOB B BOAE WIH HA Mapy cnocobCTBYET HAOYXaHMIO IpaHyll, pasMsaricHmio
H pa3phbiBY KJIE€TOUHOM CTEHKH, [TPeBpallleHHI0 KpaxMana B I'ejib, YT ACJIAET €ro pac-
mereHne bonee 3hGHeKTUBHBIM, B OCHOBHOM 34 CUET NEHCTBUS MaHKPCaTH4eCKO
amunasel. OnHako HeKOTOpasi YacTh Kpaxmalna He NnoJBepraeTcsi H3MCHCHHIO B Xo/1e
TNIPUTOTORNIEHUS MUILK THO0 peKpUCTAIUIM3YeTCs cpa3dy nocie Hero. B takom suie
neicTBue Ha Hero depMeHTOB HeahdekTHBHO.

He3aBHCHMO OT MCTOYHMKA, KOTOPLIM MOTYT ObITh KYKYpYy3a, pMc, Kaptodes,
TanMuoKa, ApPYrue pacTeHMs, CTPYKTYpa Kpaxmasia W BXOISILLMX B HETrO MOJHMEpPOB
ocTaeTcs eNnHON. MHIMBUAYaNbHBIE PA3/TNYHS, TAKME KK BKYC, CTPYKTYpa, C1locob-
HOCTb K BCACbIBAHHIO, ONPENEAIOTCA HAUTHYHEM B HUX TOr0 HJIH HHOTO KOJIMUECTBA
aMiIa3bl 1 AMHWIOTIEKTHHA, C OHOM CTOPOHbLI, U aKTHBHOCTBIO MUILLEBAPHTCAbHbIX
¢depMeHTOB — C npyroif. Hanpumep, M3 KykKypy3bl M pHca Moiy4aioT BOCKOBOH
Kpaxmaj, OTIMYAIOLUMNHCA 3HAYMTEJBbHBLIM CONEpXKaHWEM Lerneil aMMIOTeKTHHA.
I1pH pacTBOpPEHHH B BOIE BOCKOBOM Kpaxmall cnocobeH obpa3oBLIBATL e/lb TONLKO
B O4€Hb BHICOKHMX KOHUEHTpauuax. B Buie reas oH cnocobeH coxpaHsTh CBOIO TOJI-
LUMHY MPH 3aMOPO3Ke M pa3MOpO3Ke, SIBMASICH, TAKUM 0Dpa3oM, HACATbHBIM KOMIO-
HEHTOM, MCIIOJIL3YEMEIM MPYU KOMMEPUECKOMN 3aMOpPO3KE MPOAYKTOB.

B npolecce nuileBapeHHs B pe3yibTaTe BO3ACHCTBIS aib(ha-aMuiasbl Ha Kpax-
MaJIbl ¢ BEICOKMM COAEPXKAHHEM aMUII03bl 00pa3yIOTCs NCKCTPUHBL.

B OTJIMYME OT pﬂCTE-HHﬁ, AKHUBOTHBIC H YCNOBCK UCMNOJIB3YIOT YIJICBOLI JUIH MO~
NEPXaHWUs YPOBHS MIIOKO3b! B KPOBH B [IEPHOLI MEXLY NPUEMAMM NMULLK. Y IIeBOAbI
HAKAIUIMBAIOTCA B KJIETKAX MPEMMYLLECTBCHHO MEYCHU M MBILLILL B BUAC [JTHKOIeHa,
KOTOpPbIi BbICBODOXIACTCH, €CIIH NOSABIACTCA HEODXOMMMOCTL B roKo3e. [nko-
reH npeactaBisicT coboi pa3BeTBACHHBIN MOJMKMMED TJIOKO3bl, CXOAHBIH C aMHJIO-
MEKTUHOM, OIHAKO BETBH MNIMKOreHa Kopoue ¥ ux 6onsuie. Kak u ipyrue yriesounbs,
[JIMKOreH XpaHUTCA B COEAMHEHHOM € BOJAOK COCTOAHMK. Eciin no KakuM-T1o rnpu-
YHHAaM BO/A YXOUUT, IIMKOreH obpasyer KpynHyio, rpoOMO3AKYIO MONICKYY, He 1o~
XOOALLYIO ISt JUIMTEJIbHOTO XpaHeHHsl SHEePIUH.

DHEpruu, nojay4yacMoi B pe3y/ibTaTe MCNONb30BaHHM 3anaca r/iMKoreHa, xsata-
eT cpeaHeMy MyXuuHe Maccoit 70 Kr Bcero Ha 18 u, B TO BpeMsl Kak 3anacon Kupa
xBaTaeT Ha 2 mec. [loacuunTaHo, 4To, eciin Obl BCsi HEODXOAMMAs! YCIOBEKY 21CPris
XpaHMJIaCh B BUIE IVIMKOIeHa, 310 norpedosano Oul 0kono 30 Kr 10NoJHNTeLHOI
maccel. B Hopme nopszka 150 r miMKoreHa HaxolluTes B MBILIAX. 9TO KOJIMYCCTBO
MOXET ObITh MATUKPATHO YBETHYCHO NMYTEM HHTEHCHUBHLIX TpeHNnpoBokK. OKoso 90 r

[JIMKOIeHa HaXOAWTCA B MEYEHM, I1€ OH BOBJICUYEH B MIPOULECC rOPMOHANILHOM pery-
JISLMM YPOBH#A caxapa B KPOBH.

fopMOHanbHbIH KOHTPONb 3@ YPOBHEM Caxapa B KPOBH

YpOBEHB [/110KO3bl, HEOOX0AUMBIH U151 HOPMAIBLHOTO (DYHKUHOHHPOBAHHS MO3-
ra, HHC, npyrux opraHoB — aKTHBHBLIX €e MoTpeOHTeNei, 10JIKEH MOICPXHBATLCS
Ha ypoBHe 70—100 mr 8 100 Mt KpoBu. TTOBBIILIEHHE 3TOTO YPOBHS CBUACTE/ILCTBYET
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O Pa3BHUTHH NATOJIOIHYECKOro COCTOsIHMS, HAarpumep auabera. FloMeocTas MIIOKO3b!
(paBHOBecKe) B CPUOILBI TOCTYIUICHMUSI MUY U MEXIY HUMM KOHTPONMPYETCS rop-
MOHAMM ¥ (hepMEHTAMH, PErYJIUPYIOIINMH €€ XPAHCHHE U BHIDPOC.

B MOMEHT ripuemMa nuum 0CHOBHBLIM FTOPMOHOM, OTBETCTBEHHBIM 3a pacrpeese-
HHeE MoCcTynalouen 3Hepruu, apiseTcss MHCYAHH, NpoayuupyeMbiil 6eta-KineTkaMu
OCTPOBKOB JlaHrepranca no/ukeny/1o4uHoi Kenesnl. Ero BEIXOI B KPOBB ITPOUCXO-
AWUT B OTBET HA YBEJIMUYCHHE COLCPKAHUSA [JIIOKO3bI B KPOBH, BEI3BAHHOE MPHEMOM
MUIIH. Ha Bblaenenne MHCyIMHA BAUAIOT aKTHBHOCTb raCTPOMHTECTHHANBHBIX rop-
MOHOB, Baryca, AeATe/IbHOCTh HEKOTOPBIX JICKAPCTBEHHbBIX CPEICTB.

MHCYNHH CBSI3BIBACTCS ¢ PpeUenTOpaMu KIETOK MBILIEYHON U XKHPOBOIl TKaHei
M yJyuiaeT BLICBODOXKIEHHE TpaHcnopTepa rioko3sl GLUT4 U3 BHYTPHKIETOY-
HBIX XpaHWJIMIL Ha& NMOBCPXHOCTL KJETOK. B mevueHn MHCYIMH cnocobcTByeT OKMC-
JICHUIO TIIIOKO3bl U CHHTE3Y IJIMKOoreHa. Ecnu npueM nuiuu HOCUT UHTCHCHUBHBIH
XapakTep, HHCYJIMH BKJIIOYACTCH B MPOLIECC CHHTE3a KUPHBIX KHCIIOT H MX AEMOHH-
POBaHHsl B KUPOBOIT TKAHH, COKpalllasi, TakuM 00pa3oM, KOHIIEHTPALMIO [TIOKO3bI
B KPOBH.

B cocrosinmm ronona anbda-kierku octposkon JlaHrepranca BbipabaTbiBa-
K0T IJIOKaAroH, KOTOPLIil ACICTBYET HENOCPEACTBEHHO HA KIETKH MeYeHH, CTUMY-
JIMpYA paspviieHue rankoreHa. [pn OTCYTCTBUHM MHCYTHHA [JIIOKAroH 3aMmeusieT
OKHCIEHHE MIIOKO3bl B NeYeH 1 VBEJIHUMBAET MIloKoHeoreHes. B pesynbrare aTHX
MPOLECCOB BOCCTAHARIMBACTCH VPOBEHL MIOKO3bI B KPOBH. [TOMHMO ONMMCAHHBIX
MPOLECCOB, TONOAAHNE CTHMVIHPYET BLIOpOC anHHedpHHa H3 HANMOYEYHHKOB
H HopanuHedpiHa — 13 nepiepHyecKiX HEPBHBIX oKoHYaHHi. [leiicTBHe 3THX
FOPMOHOB HATIPABJCHO HA MOOIIN3ALUMIO INIHKOTEHa B MBIILLAX M HA aKTHBAUHIO
BeIOpOCa TPHIAMIICPHIOB atHTIOLTaMK. YposeHs anuHedpuHa 1 HopanuHehpHHa
MOBBILUACTCS TAKKE B MOMCHTBI 310CTH HAW HCIYra, YTO BEAET K TaK HA3bIBAEMOH
peakumn «oeit win Oerm». B 210l cHTYaUnn HeodXoauma riiloKo3a Kak HCTOYHHK
JHEPrHI Wisl NpeonoieHinst Kpuanca. [MIOKOKOPTHKOMI KOpTH30J, BbipabaTbiBa-
€MbIil KOpPOil HALMOMCHYHHKOB B OTBET HA CTPECC, CTHMYAHPYET MIOKOHEOICHES,
cnocobeTrys, TaKiM 00PA30M, VBEHUCHHIO COIEPXAHNS [IIOKO3LI B KPOBH. Kop-
TH30J TAKXKC YBEANUIBACT BBIXOA KHPA I AMHHOKHNCJIOT M3 XKHPOBOIt U MBILLIEYHOH
TKAHEI, sIRsoxest cyberpatom s cuntesa ATD i miokoHeoreHesa. [opMoH
pocTa, npoayunpyemslii nepenaneii aonei runogusa, Oyayun aHTArOHHCTOM MHCY-
JHHA, CHIDKACT 3aXBaT ITIOKO3bl KACTKAMIL, TAKHM 00pa3oM, cnoco0CTBYs yBeIHYC-
HUIO ¢¢ YposHst B Kposu. [Tpu 2ToM yBeAHYHBAIOTCH 3aXBaT KICTKAMH aMHHOKHCIIOT,
CHHTE3 HMI GEKOB, 4 TAKAC MOGIIN3AUNS XHpa JUIs NONyYeHNs Hepruu. B pe-
3yabTare, Oyayun He CBA3AHHBIMH C HHCYJIHHOM, MBILILbI H XXHPOBas TKaHb TCPAIOT
BO3MOXHOCTb NMOAYMATH [I0K03Y. Takas cHeTeMa pery/isitii YpOBHS I0OK03kbl 110~
3BOACT NMOVICPARNBATL YPOBEHD ¢¢ KOHUCHTPALMH, ONTHMAILHBIH JUIS XU3HENESA-
TCALHOCTH KJICTOK.

MHuwessbie i dyHKuMOHANbHBIE BONOKHA

K NHIEBLIM BOIOKHAM OTHOCSIT HEAKTHBHBIC KOMTIOHEHTBI PACTEHHHM, KOTOPbIE
HE MOTYT GbITh pacienuieHbl hepmenrtami XKKT. PyHKUHOHANBHLIMU XKe BOMOKHA-
MH HA3bIBAIOT HETICPEBAPHBACMBIC YIJIEBOIbI, MOMYYEHHBIE HJIM NPHIOTOBICHHBIC

i — .._-I
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13 pacteHuii. O6a THNA BONOKOH oka3bipaloT GnaronpuarHoe BausHne Ha XKT,
B HaCTHOCTH, NMPENOTBpailias pa3BUTHE HEKOTOPLIX 3aboJicBaHIH.

I'omononncaxapuns conepxar nosTopsiolinecs parMeHTb OMMHAKOBLIX MOJIE-
Kyn. Hanbonee cioxHoe BONOKHO — LIENI0/103a — FOMOIONMCAaXap 1, COCTOSI LN
W3 MOJNCKYN TJIIOKO3bl, COENUHEHHBIX 6eTa-1,4-CcBA3sIMHA, KOTOPLIC HE MOIYT OBITh
paspyileHbl aMunasoi. Llenmono3a — camMoe pacrnpocTpaHeEHHOE OPraHHYEeCKoe Be-
IIIECTBO HA [UIAHETe, comepxalllee B cBoeM cocTase 6onee 50% Bcero umeioLerocs
B PacTMTENBEHOM MMpe yrnepona. [InuHHas MoNeKkyna LeJUONO3bl CKIIA/IbIBACTCH
B HECKOJIbKO pa3, Kak Obl Ha camy cebst, yaepXXuBasCh B TAKOM IMOJIOXKEHHH 3a CUET
BONOPONHBIX CBA3CH. DTO JaeT eif MEXaHMYECKYIO CHITY, HO JIMLIACT 'MOKOCTH.

Hpyrue romonoaumepsl — GeTa-rioKaHbl, UMEIOT BETBUCTOE CTPOEHUE, YTO J1¢-
JIAET UX CTPYKTYPY MEHee NUHEeiHO#H, 3aTo Gonee pacTBopumoit. [lpencrasurensiMu
IMIOKAHCONEPXALMX MPOLYKTOB ABJIAIOTCSA MEPAOBAA U OBCAHAA KPYIIbl.

XHTHH M XMTOCTAH — TAKXe rOMOMNONUMEpPh] MToKo3aMuHa. OHM OYeHb 1IKpPOo-
KO MpeACTaBlIeHbl B TPHPOAE, BXOAAT B CTPYKTYPY BOAOPOC/eid, TPMOOB, APOXKCH.
XMTHH BXOOWT B COCTAB 3K30CKEJIeTa YWIEHUCTOHOIUX, MOJUTIOCKOB, MOPCKUX Dec-
NMO3BOHOYHBIX, BKIIOYas nobcTepos M KpeBeToK. MHoOrna ero npuMeHsIoT Kak ca-
MOCTOATENIBHYIO MHUILEBYIO n06aBKy. [1o106HO KomnareHy y nNo3BOHOYHBIX, XMTHH
co3[aeT MaTpHULly, Ha KOTOpO# cobupaloTest pa3nuyHbie MUHEpaibl. XUTOCTaH 06-
pa3yeTcsd B pe3yJibTaTe [caueTUIHPOBaHHA aALETWINIOKO3aMUHa XHTHHa, Oba 3Ti
BEILECTBA M3BECTHbI CBOCH BLICOKOW TMMOXOJICCTEPOJCMHUYECKON aKTHBHOCTDLIO,
OHAKO NpSAMbIE MOKAa3aHWUA UX MPUMEHEHHIO MOKa He pa3paboTaHbl.

I'eTepononucaxapuabl 0OpasyloTCsi MpU M3MEHCHUM CTPYKTYPbI LICJUTIONO3bI,
B pe3yJibTaTe KOTOpPOro obpasyioTcsi KOMIMOHEHTDbI, OTJIMYAIOLLMECS 110 CBOCH pac-
TBOPUMOCTH. ['eTepononucaxapua reMUUENIoN03a — MoJUMEp MI0KO3bl, OTINYa-
€TCs JIYYLIEeH paCTBOPUMOCTBIO B Luenovax. B nuueBbIx Npoaykrax OHa COICPAKNTCH
B COCTaBe LIEJTYXH CEMSAH, B KOYEPBLIDKKAX M T.1.

[IeKTHHLI X KNIEHKOBMHA COICPXKAT Caxap M CaXapHbId CITUPT, YTO JACJACT HX CLUe
BoJjiee paCTBOPMMBIMH, YEM FreMULIEIUTIONO03a. [anakTypoHoBas KMCJI0Ta, BXOAsLIas!
B COCTaB MEKTMHOB, abcopbupyer Boay U (hOPMUPYET Ieilb, U HMCHHO €10 HCNOJIb-
3YIOT TIpH NPUTOTOBJIEHUH XeJle M IKeMOB. B CTpYKTYpe ralakTypoHOBOI KHCAOThI
NpeACTaBlACHbl paMHO3a, apabnHo3a u ranakTo3a. [lekTuHbl BXoasT B coctans 500K,

LIMTPYCOBBIX, KINYOHUKH, Apyrux dpykros. KneilkosrHa obHapyxeHa b coke pac-
TEHHWH H Pa3/IMYHLIX CEMeHax.

®pyKTaHbl

BTta rpynna BKIOYaeT (HpYKTOONMrocaxapuiabl, MHYJIUH, (PPYKTAaHLI HHYJIHHO-
BOIO THMA. DTH BEILECTBA COCTOAT M3 (hPYKTO3bI, MHOIA CBA3AHHOIL € IIIOKO30I1.
HWHYIMH COCTOMT M3 Pas/IMMHBIX FPYIIN NOAWMEPOB (PPYKTO3bI, IIHPOKO NPEACTAB-
JICHHBIX B PACTCHMAX KAK yMieBoAbl 3amaca. OTACMbHYIO rpymnily MHYJWHA TNpea-
CTaB/IAET ONMrohpyKTo3a, MMeiowas B cBoeM coctane mexee 10 EJl ¢pykTodbi.
[TepsuyHOE nepeBapuBaHUE ()PYKTAHOB NMPOUCXOAMT B BepxHux ortaenax KKT,
3HEpreTHyeckas UEHHOCTh 3TOro npouecca — seero | kkan/r. Cnankosarstil BKYC
(hpyKTaHOB 0OYCJIIOBNEH MPHCYTCTBHCM B HX COCTane (DpyKTO3bI, OHH MPHMEPHO
B 2 pa3da MCHEe cjiagkue, YeM oObIMHBIM caxap. OCHOBHbiE MCTOMHMKH (DpPYKTa-
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HOB — TIICHHULA, YK, YCCHOK, DaHaHbl, LMKOPKMIA, NMOMKIOPLI, NMEpaOBas Kpyna,
POXb, Criapxa, apTHILOKH. MHYJIIMHBI IHPOKO MCNONB3YIOTCS NPH KOMMEPUYECKOM
MPOH3BOACTBE NMPOAYKTOB B KAYeCTBE MNMoJCAacTUTENEH, KaK UCTOUHMKH HU3KOKa-
JIOPMHHOM MUILLM, a TAKXKE JUISl YAYYLIEHUS] KAUeCTBA MPOAYKTOB CO CHUXKECHHBIM
KOIHYecTBOM XHpa. [TOCKOIBKY 3TH NPOLYKTHI HE BCACHIBAIOTCS B BEPXHMX OT/AE/NAX
KHIICYHHKA, HX MPUMCHSIIOT KaK 3aMEHUTE/IM caxapa y AHabeTHYeCKHX NallMEHTOB.
Kpome Toro, GppykTanbl HrpaloT posb NMpeOHOTUKOB, CrIOCOOCTBYS POCTY KHLUICYHOH
MHKPOGIIOpBI, UX POJib B KauecTBe (PyHKIIMOHATLHBIX BOJIOKOH BO3PAcTaeT Mo Mepe
H3yueHHs1 MX pyHkumii. B 3noposom opranusme 80—90% HeBcachiBacMbIX BOTOKOH
cOpaxupaloTcs GaKTEPUAMM TOACTOH KMIIKKM ¢ 0Opa3oBaHMEM YIJIEKHMCIIOro rasa,
BOAOpO/a, METAHA H KOPOTKOLENOYEUHBIX XKUPHBIX KMCJIOT.

ANTaloBbie MOAHCAXapHBI OAYYAIOT U3 MOPCKMX BOIIOPOC/IEH M HCIONB3YIOT
KaK cTabuau3aTop npmu NpUroToRAEHUH pa3IMuHLIX MPOAYKTOB, HANPUMEp AETCKHUX
(bopMyN, MOPOKEHOro, CMETAHbI UIMTEIbLHOTO xpaHenus. [lonuaexkcTpo3oi Ha-
3bIBAIOT CMHTETHYCCKHE NMOJMMEPBI CaXapHLIX CMUPTOB, UCMONbL3YEMbIC B Ka€CTBEC
caxapozameHureneil. Onn He nepesapusaiotcsi B KKT uenopeka, yBeIHYMBAIOT
00BEM KalOBbIX MAcc, B HEKOTOPBIX CYYasX MOIYT COpaxXHBaThCs B TOHKO#H KHLIKE.

JIMrHUH — IpeBecHoe BONOKHO, colepXalleecs B MAKOTH W ceMeHaxX (pYKTOB
H OBOUIEIT 11 1IeJyXe 3ePHOBBLIX. JTO BEIIECTBO HE SIBJISIETCS YIJIEBOIOM, €r0 CO-
CTABMSIIOT (PeHWINPONUIOBBIH CNUPT U KHCAOTH. DeHuIbHAA IPyNa COAEPXKHT
ABOIHBIC KOHBIOTHPOBAHHbIE CBA3H, BIAro1aps KOTOPBIM BELIECTBO 00/1a1a€T BbIpa-
ACHHBIM AHTHOKCHAAHTHBIM 3hdexTom. JINrHuH, cofepXalMHCH B CEMCHH JIbHA,
HMeeT (hHTOICTPOTeHHOE /ISHCTBHE 1 ICICTBYET 3CTPOreHONoA0OHO Ha OpraHbl pe-
MPOAVKTHBHON CHCTEMBI H KOCTH. B HacTosiiee spemMs BeayTCsl HCCACAOBAHHSA POJTH
ITHX CEMSH B JICHEHHI HEKOTOPBIX (DOPM OHKOJIOTHYECKHX 3a00IeBaHMH.

POnb BONOKOH B NMWEBAPEHHH W BCACKIBAHMM

Poxnn nonokon B crpykrype dynxunonnposanus KKT nocratoyHo cioxHast
HONPEACASICTCS B IICPBYIO OEPElb PACTBOPUMOCTHIO TKaHH. JlaHHbIE HCCIIEA0BAHHH
CBHACTE/ILCTBYIOT O 3HAMHTEABHOM BJIHSHIN HAKAIUIMBAaeMblX HEAOCOPOMPOBaHHBIX
ONITOCAXapoB 11 BOJOKOH HA ACATeLHOCTb opraHinama. HepacTBOpHUMbIE BONOKHA,
HANPUMEp LC/UTI0N03a, CNOCOBCTBYIOT VAEPXAHHIO BOIbI HEMEPEBAPEHHOH MULLIEH,
VBEJTHUCHHIO 00BEM:A KAJIOBBIX MACC M YMEHbLIEHHIO BPEMEHH NMPOXOXKACHHSI TTHILLH
no XKKT. yseanunsas, Takim obpasom, yactoty nedexauuii. C apyroit CTOpoHsI,
PACTBOPHMBIC BOJOKHA 06pa3yioT refib, crnocoOCTBYIOWIN 3aMEUIEHHIO IBHKCHHSA
MHIUICBOrO KOMKA M0 MIUICBAPHTEALHOMY TPAKTY H CBA3AHHOMY C 3THM 3aMcie-
HHCM BCACHLIBAMIS MMUTATC/BHBLIX BELECTB. PacTBOpMMbBIE BOJNOKHA 00Opa3yloT co-
CAMHEHHSI C XOACCTCPOIOM, HEKOTOPEIMH MHHEPANAMH, CHHXasl, TAKHM oGpa3owM,
nX aGeopOumio. Tem He MeHee ONpeaAeCHHbIE BHIbl HEMNCPEBAPHBAEMbIX OJIMroCa~
XApHIOB, cOpaxBacMblx GaKTepHAIBHOIT MHKPO(hIOPOH TOJICTOW KHIUKH, CTHMY-
JUPVIOT BCACHLIBAHNE B TOHKOM KHLUKE H 3aePXKY TAKHX MHHEDA/IOB, KaK KaJIbLIMI,
MarHuit, WHK, *Keae3o.

B 3aBMCHMOCTH OT NPHCYTCTBHS HEPACTBOPHMAIX BOJIOKOH: LICJUTIONO3BI, JIKTHH -
Ha, XMTHHA, 4 TAKXE HEKOTOPHIX PACTBOPHMBIX BOJIOKOH MOXET HIMCHATHCS KOH-

UEHTPALIMSA XUPOB B CbIBOPOTKE. DT0 00BICHACTCH TEM, HTO:
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®* BOJIOKHA CBHA3bIBAIOT [hBKaﬂbelc KENMYHBIC KHCIOTHI | IMOBBILUAIOT SKCKPELHIO
M3 HHX XONeCTepOna;

® BOJIOKHA TPEAOTBPALLAIOT BCAChIBAHME THILEBBIX XXHPOB 3a CUET CBA3bIBAHWSA
KEJIYHBIX KMCIIOT M XKHUpa;

* cOpaXXMBaeMbIE OJIUrocaxapa M MHUILEBLIE BOJIOKHA MPH yuacTHu bakrepuaib-
HOM MMKpPOGIOpH! KHILIEYHHKA NMPEeBpallialoTes B KOPOTKOLENOYe HbIe KHUP-
Hble kucnoTsl (KLIXKK), cHuxXalolue coaepxaHue XUpoB B KpoBu. B ceolo
ouepens, KIDPKK BcachiBaloTcsi B CIM3MCTOM 00OJIOYKE KakK BEpPXHHUX, Tak

M HUKHUX oTneNoB kKuuieuHuka. K adekraMm, CBA3AHHLIM C UX JICHCTBUEM,
OTHOCHTCH:

* YBEJIMYEHWE BCAChIBAHUE BOMbI U HATPHS;

* yBeJIMYeHHe Npoaudepau KOJIOHOLWTOB;

® YBENIMYEHHE NPOAYKLIVM SHEPIHH;

* yBeJIHYeHHEe KHIIEYHOTrO KPOBOTOKA;

* yBEJIMUEHHE NPOAYKLIMH KMILIEUHbIX HEPMEHTOB.

Mukpoduopa, Hacensiouas TONCTYIO KMIIKY, MCIIONb3YeT BOJIOKHA JUISl CUHTE3a
TpeX OCHOBHLIX KOPOTKOLIENOYEYHBIX XXKUPHBIX KUCNIOT: MacnsHo# (Byrupar), npo-
NMAOHOBOW (nMponuoHaT) ¥ yKcycHo# (auetart). byrupar naer 6onee 70% aHeprumu,
Heobxonumo¥ st obecrieyeHusi XKU3HENEATENIbHOCTH KOJOHOLMTOB, npuyemM 00-
pasyeTcs OH MpH pacnaae Kpaxmana, a He XupoB. [TponuoHaT ouMiaeTcs B NCUCHH
M ydacTBYeT B MeTaboNM3Me rI0KO3bl. ALETAT NPOM3BOJIMTCA B 3HAYUTEILHOM KO-
JIMYECTBE M3 HenepeBapyMBaeMbIX yriepoaos, 6uicTpo Metabonusupyercs ¢ obpa-
sopanueM CO, B nepudepuyeckux TKaHsAX, MOXET OuITh cybeTpaToM s cruiTesa
XOnecrepona.

Takum 00pa3oM, OUEBHAHO, CKOJIb KOMIUIEKCHOM SIBAIAETCS POb MUILEBLIX BO-
nokxoH B nesteNbHOCTH XKKT. PekoMmennyeMbie HOpMbI noTpebieHust nuilensiX Bo-
JIOKOH cocTaBasioT 38 r/cyT wis MyX4uH W 25 r/cyT s KeHIIWH.

IMoMHUMO NMUIEBBIX BOJIOKOH, CYLLIECTBYET €111¢ HECKOJILKO Py KOMIOHCHTOR
pacTeHMH, ynoTpebnsieMbiX B MUILY, KOTOPbie MOTYT OKa3biBaTh CYIICCTBEHHOE B -
AHKWE Ha MUINeBapeHKe Ha BcexX ero atanax. K HUM OTHOCATCSI TAHMHBI, CANIOHUHbI,
JIEKTHHBI, huTaTel. MX B3auMoiecTBHE C KOMMOHEHTAMHU MHILH MOXET NMPUBOANTD
K HapyIIEHHIO €€ BCachiBaHHWA B KMIIEYHHKE.

®utatel — docdopconepxaniee coeIMHEHUE, NMPUCYTCTRYIONICE B KOXYPE 3¢-
peH ¥ ©6obos, obnapaouiee crnocobHOCTLIO CBA3LIBATL XENC30, KAALIHIL, MCIb
¥ UMHK. I1py H3beiTouHOM moTpebneHny (hUTATOB HAPYILACTCH CBA3LIBAHUE KaJlh-

UMA, CIYyXaLIero KaTalM3aTOPOM B PeakUMsiX C YYACTHCM aMHJIasbl, paciilerisi-
IOLLEH Kpaxmai,

BcachiBaHMe rnioKo3bl W rMHKEMHYECKWH MHEKC

Kak HeonMHOKpATHO rOBOPHMJIOCH BbLILIEG, YIICBOALI, MOCTYNAIOWIME ¢ NMILCI,
B XON¢ NUILLEBapeHUs PaCLUEIUISIOTCA Ha MIOKO3Y, (hpyKkTo3y, rajlakTosy 3a CHET
JeHcTBHUS anb(da-aMuinassl M (PepMEHTOB LUETOYHOH KAaeMKH TOHKOH KMUIKH.
Ha cniocobHoCTh pacileruisTh YITICBOAbLI MOTYT BIMATD Clienyloume (hakTopbl:

® OTHOCHMTE/IbHAA AOCTYMHOCTh WK YCTOHYMMBOCTE KPAXMaJoB K AelcTeuio dep-
MEHTOB;
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* AKTHBHOCTE ()epMCHTOB, 0OCOGEHHO NIaKTa3bl, B LLIETOYHON KaeMKE C/TM3HCTOM
0000YKHM;

* HanuuKe OOJILIIOro KOJMUCCTBA XUpa B KMLIEYHUKE, 3aMeUISIOLLEro maccax
MUILH;

* HANMHYME HEBCACHIBAEMBIX OJIMIOCAXapoB, KINEHKMX BOJIOKOH (IEKTHHOB, Oe-
Ta-TJIIOKAHOB, KIEHKOBUHBI), CTOCOOCTBYIONINX PAa3BEAEHHIO KOHLIEHTpalIMU
(hepMeHTOB.

TakuMm obpa3zom, nutaHue, Goratoe dpykramu, oBoiaMu, 606aMH, opexamH,
cnerka o6paboTaHHBIMH 3¢pHAMM, CIIOCODCTBYET 3aMEUICHHUIO TEMITAa BCACBIBAHHA
TIIOKO3bI.

[Mocne cBoero o6pa3oBanus B pe3yibTaTe pacluerieHus YIJIeBOAOB IMHILY [0~
K03a aKkTHBHO abcopbupyeTcs 1 nonajaet BHavuale B MOPTAIbHbIH KPOBOTOK, @ C HUM
B nevyeHb. Tam nopsiaka S0% riaoxo3sl MoaBepraeTcsi OKHCISHHI0 M HaKaruiMBa-
€TCs B BMAE ramkoreHa. [anakro3sa, KoTopasi akTMBHO BcachiBaeTcs, U (pyKTO3a,
BCAChIBAHHE KOTOPOM NMpoMcXoauT nyteM Auddy3un, TaKKe NonasaiT B MeYeHb
U CJIENLYIOT TeM Xe MeTaboJIHUYEeCKHM ITyTeM, 4To ¥ rnwKo3a. [1o mepe norpebHocTH
nepudepHYeCKHX TKaHEH B IJII0KO3¢ OHA NMOKKIAET MeYeHb M ¢ TOKOM KPOBM Ha-
npasasieTcss K HuM., OCHOBHbIE (paKTOPBI, pEryMpyouine KOHLUEHTPALMIO ITTIOKO3bI
B KPOBH [10C/1€ nTpHeMa MHIILH:

* KOJIMYECTBO W NMPHTOAHOCTD K NepeBapHBaHMNIO YIOTPeOIsAEMBIX B MHILLY YTIe-
BONOB;

* AKTHBHOCTb BCAChiBAHHA W YPOBEHb 3aXBaTa NIOKO3bl B NEYCHHU;

* CCKpellitsl HHCYIITHA 1 YYBCTBHTEABHOCTh K HEMY nepH(pepHYECKHX TKaHeH.

s onpeneacnus cnocobHOCTH YIVIEBOIOB BIMSITH HA MOBLILIEHHE CONEPXAHUA
[JIIOKO3bI B KPOBH HCTIONB3YETCs MOHSITHE «rMKeMUuecKuit nraekes (FH). O or-
PAKIACT MIMEPACMBIIT B MPOLICHTAX VPOBEHb, HA KOTOPbIii MOBLIILACTCS COACPXaHHE
IJIIOKO3bI B KPOBH 11ocie viiotpebieH sl TOro HIH HHOTO YIVICBOAA, B CPABHEHHWH C pe-
(hepeHTHBIM 3HaueHnenm TH mioko3sl, npuHsaThiM 32 100%. 3TOT NoKasaresb MOXET
OBbITh BLICOKHM, CPEIHHM JWIH HH3KHM. K NPONyKTaM C BLICOKHM 'K oTHOCSTCA CNa-
NOCTH, MeUeHblil KapTo(eb, YHIChl, KYKYpY3HbIE X1onbs, xae6 u ap. (Tabi. 4.1).

Tadanua 4.1. Pacnpeneaeniie OCHOBHBIX MPOAYKTOB B COOTBETCTBHH C MIHKEMHUCCKHM HH=
NEKCOM

Husxwit TH Cpeanwii 'H Beicoxnit U
Mosoko BonbiHETBO PPYKTOB KoHOuTepCKHE H3ACHHA
BoGonhie MakapoHHBIE HANEAHHA [Meyenbiil kKapTodens
[peiindpyr haconn Yuncel
Buumsa [peuxa Kyxypy3Hbie Xjonss
ABplKOCH KopHuHesblil pHc Xneh

W wnpoko HenonL3yercst NpH HazHaueHWH AHETBl MAIHEHTaM, CTpanaioliM

AHA0eTOM M rUnNepAHNHACMHEH.
K npumepy, I'M ropsisero otsapHoro kaprodens paseH 98, Genoro xieba — 69,

H3loMa — 64. TM HeKOTOPBIX APYTHX NPOAYKTOB TPEACTARNEH B a0, 4.2.
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Tabmina 4.2. CnnkeMUNCCKHIt HHISKC HEKOTOPBIX PA3HYHBIX NPOAYKTOR

Ipoaykr Cnukemuyecknii HIACKC
MansTo3a 105
Cnoko3a 100
lopauuit oTsaproit kaprodiens 98
Mopxosk 92
Besnklii puc 72
KopH4Henslii pHc 66
Xneh 13 uenbHOI MyKH 72
Mononoit kaprogens 70
Beawtit xneb 69
Baronunk «sMapce 63
Haiom 64
Chanxas Kykypysa 39
Manro 51
OBcAHKA 49
BaHaHb! 49
Kusu 49
Crankuit kaprodens 48
AnNeNbCHHOBBII COK 46
MakapOHBb! H3 LENBHOR MYKH 42
BuHorpan 42
AnNensCHHDI 40
IMepcuky 40
AGnoku 39
Worypr 36
MopoxeHoe 36
LlensHoe MONOKo 34
CoCHCKH 23
Buwna 20
®pykro3a 20

OMH M3 HeMaNnoBaXHLIX (DaKTOPOB, ONPEAC/SIOWNX CIIOCOGHOCTL YesIoBe-
Ka aileKBaTHO MEpPEeBapHBAaTh YIVICBOIbI, — COCTOSHHUE IEHOB, KOAWUPYIOUIHX COOT-
BETCTBYIOLUME (epmedThl. JaHHbIE MCCNeoBaHMsl CBUACTCALCTBYIOT O TOM, YTO
TIPOSABJIEHWA ICHCTHYECKM OOYCNOBICHHBIX HAPYLUIEHHH MeTaGonuaMa IHILCBbIX
YIJIEBOIOB MOTYT ONPEAEsATLCH B BHAC PasliMYHOM MaTOJOrMH BIUIOTH A0 pa3BH-

TH5 MeTaboIHuECKOro CHHAPOMA B pasHOM Bo3pacte — ot 10% b rpynmne 20—29 siet
10 45% B rpynne 60—69 ner.
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[Tpu nmoTpeGaeHnu rpoayKTOB € BLICOKMM COICPXAHUEM YIICBONIOB BO3MOX-~
HO Pa3BHUTHUC rurneprpurnuuepuaemMuu. Ipy 2ToM BaXxHO NMOMHHTB, YTO YIOTPEO-
JIEHHE JXKHpa C MUIIEH HE OKa3biBACT NMPSIMOro BIMSIHUSA HA CONCpXaHHe NTUNHIOB
B KPOBH, YTO CBSI3aHO C AKTMBHOCThIO PEryJIAITOPHBLIX MEXaHW3MOB, obecrneyrBa-
IOUIHX MX AICKBATHOE MOCTYIUIEHUE B TKaHW. B OTHOILUEHHUM PEry/siiuu YpPOBHS
[JIIOKO3bl 3TO MPOMCXOANT TAKUM 0Opa3oM, YTO MNPU CHUXKEHHUH €¢ YPOBHS MCHEE
40 Mr/an peryasTopHble ropMOH bl COCOBCTBYIOT BEICBOBOXIACHHMIO €€ U3 TIHKOre-
HOBBIX JIENO, B TO BPeMsl KAK MpPH MOBLILLICHHH YPOBHA [I0OKO3bl Bbile 180 mr/mn
npoMucxoaunT ee copoc ¢ movoi. Ipu NOBBILLIEHHOM NOCTYIJIEHWH YIJIEBOMIOB C MH-
LICH M CBA3AHHOM C 9TUM YBEJIHUYCHHBIM BbIGPOCOM HHCY/IMHA B KPOBE aHabo/inye-
CKHE rOPMOHbI CTUMYJIMPYIOT KOMITEHCATOPHYIO PEAKLHIO, B PE3VALTATE KOTOPOH
MPOMCXOANT MOBLIILIEHHbLII 3aXBAT WHCY/JIMHA MBIUILAMM, MOBBILLIAETCS CUHTE3
FJIMKOreHa M XUpa. DTH MEXaHH3MBl CMOCOOCTBYIOT CHHXCHUIO YPOBHSA TJIIOKO-
3bl B KPOBH 10 HOpMAanbHLIX 3Ha4YeHHil. Yepes 2 4 nocne npueMa MuLLH YPOBEHD
[JIIOKO3BI B KPOBH CHHMXACTCS, BO3HUKAIOLLEE COCTOSIHHE THIONTHKEMUWH BOCTIpH-
HUMAETCsl OpraHn3MoM Kak CHrHAN rojoaaHus. B oTBeT Ha 3TOT CHrHaN perynas-
TOPHBIE TOPMOHLI 3AMYCKAIOT PEAKLIMIO BLIIEICHHUS CBODOMHBIX XMPHBIX KHCAOT
H3 KJIETOK XKHpoBoil TKaHH. KHpHbIE KUCIOTEl B NMEYEHH BCTPAHBAIOTCA B CTPYK-
TYPY JIMNIONPOTEHHOB, TAaKUM 00pa3oM cnocoOCTBYS MOBLILLIEHWIO YPOBHS TPHUIIH-
LEPHIOB B KPORH.

06meH xupos

CrpykTypa u dhiyHKUKMA NUNKUAOB

[Mpumepro 34% aneprun, noctynaouiei ¢ nuuiei, odbpasyercs B pe3y/bTaTe
paciueriers kupon, Cunraercsi, 4T0 3HEpreTHYecKas HEHHOCTb XHpa COCTaB/IA-
eT 9 KKan/r, YTo A0CTATOMHO MHOTO, MO3TOMY BKIIIOYEHHE PasyMHOIo KOJIHYECTBA
AHPA B 1LY PEKOMCHAYVIOT 300p0BbiM jtoasM. [THIuenoit Xup MMeeT CBOHCTBO Ha-
KalUINBaTLCA B XHPOBOIl TKAHH MCJIOBCKA, CO3/1aBas CBOECro pola SHEPIETHHYECKOC
N1eM10, ¥TO [O3BOJIACT eMY 0OXOANTBCS Ge3 muu HeKotopoe Bpems. OmHako npu
FOJIONAHII HE BECh ANDP HCNOIL3YCTCH B IHEPreTUHECKHX LCIIAX. HekoTopoe Koin-
YECTBO RHPA HE MOXET ObITh 2(heKTHBHO HCINOJIBL30BAHO B MEPHOA IONIOAAHHA —
ITO TAK Ha3biBaeMbIi CTPYKTYPHBbIIT XHp. OH obecrnedHBaeT NOAACPXKKY HEKOTOPBIM
BHCUCPUTLHBIM OPraHaM, 3allUTy OT pa3inyHOro poaa MeXaHH4eCKHX BO3NEHCTBHH.
Auposas NPOKIAIKA HA AQMOHAX 1 CTYNHAX 3alUHLIACT KOCTH OT YpE3MEPHOTO NaB-
JeHns. Kpome 1oro, uejioseK HMEET HEKOTOPBIH 3arac MOAKOXHOIo XHpa, BbiloJ-
HSIOLIETO B NEPBYIO ouepenb (hyHKLIO Terulochepexerus. Pojib MHUIEBBIX XHPOB
KpailHe BeJIMKa B TAKHX AXH3HCHHO BaXHBIX [poLeccax, KakK rnepesapMBaHHE, pac-
WICTUICHIE, BCACLIBAHME, TPAHCIOPT XHPOPACTBOPHMAIX BHTAMHHOB H dbuTouac-
THIL, TAKHX KaK KapoOTHHOMIAB M JMKONeHbl. JKupbl COCOOCTBYIOT CHHXEHHIO
KEIYIOMHOIT CCKPCUHH, 3aMEUIEHHIO ONOPOXHCHUS XKeJyaKa, CTUMYHPYIOT NaH-=
KPEaTHHECKYIO H KEeMMHO-My3biPHYIO aKTHBHOCTb, CrIOCOBCTBYS, TAKHM obpa3oM,
ITHLUIEBaAPEH IO,
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B COOTBETCTBMH C XMMHMECKOIt CTPYKTYPOIl KHPBLI MOAPa3AeisIiOT HA TPH
TPyNMbl:

* XHPHBIE KMCTOTEI;

* TPUIINLEPUIBL;

» chochonunuam.

JXKUpHBIE KHCNOThI

Kuphsie k1cnotsl (JKK) B npupose KpaiHe penko HaxoaaTcsi B CBOOOIHOM CO-
CcTOAHWH. Kak npasujio, OHM CBA3LIBAIOTCS C APYTMMU MOJIEKY/IAMHM 3a CYET CBOCH
ruapodunbHOCTH. KMPHBIE KHCIOTEL B OCHOBHOM [pPEACTABACHBI HEpPa3BeTBICH-
HBIMH YTIEBOJIOPOAHBIMH LEMSAMH C YETHBLIM KOJIMYECTBOM aTOMOB yrjiepoaa, KOTo-
Pble YYMTBIBAIOTCA NPH KaacCH(MHKALMK XKMPOB HapsILy C HMCIOM ABONHBIX CBA3EH
M MX pacrionoxeHueM. JUIMHA ueneit M CTerneHb HAChILLEHHOCTH CBA3Ei onpenes -
10T TEMIICPATYPY IUIaBICHUSA Xupa. JKupkl ¢ Bojee KOPOTKUMHU LETNSAMU KHPHBIX
KUCIIOT MNIM 3HAYUTENbHLIM MMC/IOM JBOMHLIX CBJI3EH OCTAIOTCA XKHMAKUMW [1pH
KOMHaTHO#H TeMnepatype. CaTypMpOBaHHbIE XUPbI, OCOBEHHO HMEIOLHE B CTPYK-
TYpPE MUIMHHLIC UenH (HanpuMep, roBsXbe CaQ), COXPaHsIOT TBEPLYIO CTPYKTYPY
NPH TEX XKe YCINOBHSIX, 2 BbICOKOHACKI LUIEHHLIC XHUPbI (KOKOCOBOE MACJI0) HAXOMATCSH
B NOMY>XWAKOM COCTOSHUM, MOCKOJILKY B MX COCTaB BXOSAT JIMIIL KOPOTKUE LIEeNH
JXXHUPHBIX KUCJIOT, cocTosilMe U3 8—14 aTomoB yriiepoa. B npoMblLUIEHHOM [1POM3-
BOICTBE MacJia OCTY>KalOT B MPOLIECCE MX MPOM3BOJICTBA U OCAXKIAIOT HA CNCHHAIb-
HbIX (DUNIbTPax 3aTBepAeBLUIYIO (ppakumio. B peaynbrarte rpu 3aMopo3ke Takoe Macio
OCTAETCH XUAKUM U MPO3pavyHbIM.

KopoTkouenoueuyHble JKUPHbIE KMCIIOTh UMCIOT B CBOECH CTPYKTYpE 4—6 atoMoB
yrjiepojia, cpenHelernotedHble — 8—14, mnHHouenoveunbie — 16—20 u Goabiue.
B cTpyKType caTypupOBaHHBIX XHUPHBIX KHCIOT B OCHOBHOM MNpcobanalor cusisn
MEXIY aTOMaMM yrJiepoaa, OIHaKO HEKOTOPbLIC aTOMBI YIVICPO/ia CBA3aHbl C BOJ0PO-
IOM, U UMEHHO KOJIMYECTBO TAKHX CBSI3CH ONpeaesieT HaCbILUEHHOCTh KOHKPECTHOTO
xupa. [1py aTOM ABOMHEIE CBA3M MEXIY ATOMAMU Yriiepo/ia oTeyTeTnyior. Monone-
HachllLEHHbIE XHUpHbIe kKMcnoTel (MHXKK) conepxart oiHy Takyio CBfidb, a noanHe-
HacpieHHbie (ITHXK) — nse u Gonee. B cTpykType 060MX BMAOB HEHACLIICHHBIX
JKMPHBIX KHCJIOT OTCYTCTBYET O/IHA WJjI¥ HECKOJIBKO Map aTOMOB BOJOPOAA, Daaroia-
psl MEMY M BO3HHKAIOT ABOMHBIC YINICPOAHbBIC CBsI3H. TTOCKONBKY KUPHLIC KHCIOTDI,
MMEIOLME ABOMHEIE CBA3M, JOCTATOMHO YA3SBUMBI U JIETKO MOUIAIOTCS OKMCICHHIO,
B OpPraH13Me 4eJIoBeKa W APYTHUX TEIMJIOKPOBHBIX XUP XPAHUTCH B BWIC NaJbMH-
THHOBOH ¥ CTEapHHOBOH KHUCJOT. C ApPYroH CTOPOHBI, KJAETOUHLIE MCMOpaHbl UIst
BBIMOMHEHUS! CBOUX (DU3HOJNOrHUECKUX (DYHKUMH AOJIKHLI OCTABATLCS MPOMHBIMH
¥ rMbKMMH. OTH cBoiicTpa obecrneunBaeT HATHYNE OMHON HACKILCHHOIT W OnHOI
THXK, yauie Bcero apaxHauoOHOBOW KHCOTBI.

Kak ropopunochk Bbillie, Le OAHUM NapaMeTpoM, B COOTBETCTBHH C KOTOPbIM
MPOBOAMTCH KiIACCH(HMKALMA XMPHBIX KUCJIOT, ABJACTCA JIOKAAN3aLNs ABOIiHOI
CBA3M. B yacTHOCTHM, U151 3TOrO MCMONB3YIOT MOHITHE cOMera» (W MU N), XapakTe-
PH3YIOLLIEE PACNONOXCHHME MEPBOMH 10 XO4Y ABOIHON CBA3M OT METHJILHOIO KOHLA
MOJIEKYJIBI. 9TO 3HAYEHUEe COOTBETCTBYET oMera-Homepy maHHoil KK. Tak, apax-
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HannoHoBas kuciora (20:4 omera-6 nam 20:4—6) — camas IMTHXK B opranusme
spasiercst omera-6 KK. Omera-3 u omera-6 JKvpHbie KHCAOTHI MOIYT ObITh CHHTE-
3HPOBaHbLI TOJILKO PACTEHMSIMM M BOJHBIM IMJIAHKTOHOM. B opranu3sme uenoseka
CHHTE3 3TUX KUCJIOT HEBO3MOXKEH,

CooTHomenne PazIHYHBIX HHPHBIX KHCAOT

[MockonbKy, Kak 6bL10 CKa3aHo BbILLIE, HH OMera-3, H1 OMera-6 XKUpHbIe KUCI0-
Thl HE MOTYT OBITH CHHTE3MPOBAHLI B OPraHHU3Me YeJIOBeKa, JUTSl X MOJydeHHs OH
BbIHYXJIEH OCYLIECTBJIATL CHHTE3 MyTEM AeCaTYPHPOBaHHS M BBITATHBAHHSA JTHHO-
JICBOH KUCJIOTBI 10 apaxHAWAOHOBOI KUCIOTHI, anb(a-ITHHONEHOBON 10 2H30MaH-
TCHOCBOH M I0KOCcareKcaecHoeBoit. ZKupHbie KUCIOThI € JUIMHOM LIENbIO, K KOTOPbIM
oTHocsiTest omera-3 u —6 KK, ssnsiiorcst BaxXHel MMy KOMIIOHEHTAMH KJIETOYHOMH
MeMOpaHbl M cayXaT CTPYKTYPHO# OCHOBO#H U1st 06pa3oBaHus NMpOCTArIaHINHOB,
TPoMOOKCAaHOB, JICIKOTPHEHOB, BXOMSIIIKMX B rpynny sokocaHonnos. Ipeacrasu-
TCJIM 3TOMH PYNIbl BLIMOAHAIOT (PYHKUMK MapakKpUHHBIX TOPMOHOB, obecrnieynBas
MHOXKECTBEHHbIE JTOKIbHbIE (DyHKUMH. UX aKTHBHOCTL MOXET BMATL HA U3MEHE-
HUE pasMepoB H NMPOHUUAEMOCTH CTEHOK COCVIOB, TPOMOOUMTApHYIO (DYHKUMIO,
BKJItOuasi obpasonanue Tpomdos, pazsutHe BocnaneHus. [NokalaHa ponb omera-3
KK B paszsutun 3abonesannii CCC, apTpMTOB W IPYrHX BOCMANHTENBHEIX 3a00-
neBaHui, 3aboaesaniii Mo3ra. ONTHMAILHOE COOTHOLUEHHE OMera-6 W -3 IOJKHO
COCTaBAATE 2:1—3: 1, uTO NpUMEpHO B4 pa3a HHXE PeIbLHOIO MX MOCTYIUICHHUA C MU~
weii. MMeHHOo noaToMy peKOMEHIVETCS MoBbillleHHOE noTpebieHne OBOLLEH H MO-
penpoaykron, concpxautx omera-3 XKK. lNockoneky, Kak 6bU10 CKa3aHO BhILIE,
HIt oMmera-3, Hit overa-6 KHpHbIE KHCJIO0Thl He MOTYT ObiTh CHHTE3HPOBAHLI B Op-
TAHH3ME UCJIOBEKA, A X MOJYHEHUSI OH BBIHYXKICH OCYLIECTBIATE CHHTE3 MyTeM
AecaTVpPHPOBAHIA 1 BLITATHBAHHA JHHONEBOI KHCJIOThI 10 ApaXHAHAOHOBOH KHC-
N0THL, annha-aHHOACHOBOI 10 3ii30MaHTEHOSBOI M IOKOCAreKCaeHOEBOH. HUcrou-
HUKaMI abga-T1HHOACHOBOIT KHCIOTH ABASIOTCS ceMeHa nbHa (73%), paric (8%),
cost (7%). Iust nonyuenmst omera-3 KK ¢ WiHHBIMK uensaMH (2#30NaHTEHOCBOH
I JIOKOCareKcaeHoeBoil) HeoGX0AuMOo ynoTpelsiTh B MULLY MEYCHDL TPECKH, CEMTY,
CAPAHHBI, KpaObl, KPEBETKN, YCTPHLILIL,

Tpallcdmpnmpunmumc KHPHBIC KHCO0THI

B cTpyKTYpE HATYPAILHBIX HCHACBILIEHHBIX XHPHBIX KHCJIOT 002 aTOMa YT/iepo-
114, COLIHEHHBIE IBOITHOI CBA3bLIO, HMEIOT Ha TOH X€ CTOPOHE CBA3b C ATOMOM BO-
JOPONA — TAK HA3LIBACMYIO LIC-H30MepHYyIo (opmy, 4TO obecneunBaeT rHOKOCT:
UX MostekyJ1. Takism o6pasom, uesm GonbIle B MOJIEKY/IE IBOITHBIX CBA3EH, TeM 60Jib-
e u3ruGon B ee crpykrype. [aporeHH3aunst HCHACBILUEHHBIX XKHPHBIX KHCIOT,
[IPH KOTOPOIi B XIUIKHE Macna 100asisieTcsi BONOPOI, BEACT K o0pa3oBaHHIO TBEP-
IBIX KUPOB, HaNpUMep MaprapiHa. B opranusm Tpanc-’KK nonanalor B 0CHOB-
HOM B COCTABE MAPTAaPHHOB H IPOAYKTOB, MPHIOTOBICHHBIX C HX HCIIOB30BAHHEM.
CanBoyHoe Macio i HCKOTOpBIE APYrHe BHIbl XHBOTHOTO XHpa TAKKE COACPXaT
tpanc-XKK, oGpasyioiecs 3a cueT GakTepHaIbHOro C6paXuBaHus B pyOLIOBOM OT-
Jiesie KeJy/Ika KOpoBbl M OBUBL. BiusiHue 'rpch-)KK Ha OpraHu3M 4Ye€jiOBEKa 0by-
CJIOBJICHO MX HEraTHBHBLIM Y4acTHEM B XH3HEAEATEIbHOCTH KIIETOYHBIX MembpaH
H B LIEJIOM CHMUTACTCS OTpHLUATEIBHBIM.
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Boob1ue XH3HEeAeATeNbHOCTh MeMOpaH 3aBMCHT OT TPEXMEPHOIl CTPYKTYpbl
mMemOpaHHbIX KK, npeacrasnednsix octhonunuaamMu. Hannune ABOHHLIX CBACH
M CBA3AHHAA € 3THM rHOKocTh Monekyn nossonsior KK pacnosnararbes Takum 06-
Pas’oM, YToOb! He NPEnsATCTBOBATE TOKY MeMOpaHHO# XnaKocTH. MMEHHO 3TO CBOM-
CTBO MeMOpaHbl 0COGEHHO BaXxHO st (PYHKUMK MeMOpaHHBIX GEKOB, MOCKOILKY
OHH MOTYT 3a0epPXNBATLCS B €€ CTPYKTYPE WJIM BEIMBIBATLCS B 3aBMCHMOCTH OT TOKA
XHOKOCTH. TpaHc-XKK Hernbkue, oueHb MJIOTHO BCTPAaMBAIOTCS B COCTAB KJe-
TOYHOH MeMOpaHbl. 3HAYUTENbHBIC KJIMHUYECKHE JaHHbIC CBUACTC/ILCTBYIOT, UTO
ynorpebnenue tpaHc-XKK cBA3aHO C MOBBIIEHHBIM PHCKOM BO3HMKHOBEHMs 3a-
gonesanuit CCC, nuabera 1-ro Tuna, ajuiepruit, OHKONOruyuecKux 3abosieBaHUH.
IToMHUMO HapyleHHs TOKa MeMOpaHHOI1 XuakocTH, TpaHc-2KK HHrudupyior npe-
BpallleHKE JIMHOJIEBOI ¥ alb(ha-JIMHONEHOBOH KMCJIOT B JUIMHHOUENOYEYHBIC, O UeM

TOBOpWIOCH paHee. Takum obpa3som, ynorpebaeHue TpaHc-KK 101KHO BbITL MH-
HHUMH3HPOBaHO.

Jeduuut He0OX0AUMBIX KHPHBIX KHCJIOT

IMocnenctens Henocratka omera-3 KK misi opraHM3mMa akTUBHO M3y4yaloTcs
B nocneaHue roabl. [onosHo# mo3ar, LIHC, knerounsie MemMOpaHbl BCeX OPraHoB
Tpebylor npucyrcTBua omera-3 KK mia HopMmanbHoro (pyHKumonuposanus. Mx
HEJOCTAaTOK BEMIET K TAKMM HapylLEHHUsIM, KaK HapylieHue obyvaeMoCcTH, CHUKEHHE
3peHUs, NONUAUIICHA (CHIIbHAA XKaxaa — CUMNTOM auabeTa).

TpHrMUEPHABI

Tpurauuepuabl 06pa3yioTCsi B OPraHM3Me npu coennHeHuu csobonnbix KK
W mMueponoBbiX uereit. IIpy 3TOM peakTHBHLIC XUPHLIC KHCIOTLI HEHTPaIH-
3yI0TCS, a TpUrMLepuisl rpuobperalor ruapodobHbie cpoiicTBa. HeitTpanbiibic
XKHMpBI MOryT 6e30MacHO Nnonagath B KpOBb U COXPAHATLCS B AIMITOIINTAX B KaMeCTHE
3HepreTHyeckoro peseppa. bonee 95% xupa, nocrynalowero ¢ nuuieit, coxpams-
eTcq B Buje Tpurauuepunos. MuapokcunsHas rpynna kaxuoil KK cssizana ¢ ru-
IPOKCHILHOM rpynnoit rmuuepona, obpasys a(pupHble cusizn. PasinuHbie KUPHLIC
KMCAOTHI COACPXAT EANHUMHbIC TPUIJIHLECPHIbI, HX KOJIMUMECTBO 3ABUCHT OT MOCTY-
MIEHUA XUPOB ¢ MULLEH M OT MHTEHCHBHOCTH cunTe3a. Hacoiuennnie KK orno-
CHUTE/LHO WHEPTHBI W HE MOABEPKEHbI OKCHAATHBHOMY Pa3pyllICHHIO B npoliecce
xpaHeHus. Takum o6pa3oM, TPUIMIHLUEPHILI, HAKATUIMBACMbIC B OpraHussme, B oc-
HOBHOM npencTtaBieHbl HackiweHHBIMH KK, JKupotHbie, OOHTAIOLIHE B XONONHOI
BOJIE, BbIHYXACHEI NOMNEPXUBATEL XKHPHBLIC KUCIOTBI B XKHAKOM COCTOSIHHH JlaXe
NpY HU3KHUX TEMIIEpPATypax, YTO OOBACHSAET TOT (PAKT, YTO TPUIIMLCPHILLI, 10J1Y-

YEHHLIC U3 PBIOBEro XXUpa ¥ XKUPOB APYTrHX MOPCKUX OOMTATEICH, COMCPKAT BLICO-
KOHeHaChIlLeHHbIe IWIKMHHbIe uenH KK.

®ochonunugsl

Dochonunuabl NPEACTABNAIOT COBOH TPUINIMLIEPHAD], H3MEHCHHBIC TAKHM 00~
pa3oM, 4ToOkl npukperATs hocdathHyio rpynny B TpeTheii no3uimn. B pesyavrare
peakuny acrepupukauuu oedopHas Kucnora o6pasyer asoTCONCPXKalLYI0o MoJIC-
Kyiy, KaK MpaBuJIo, XOlWH, CEPUH, HHO3UTOJI MIH STAHOJAMMH, HA3BaHHE KOTOPOii
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OMPENENAETCS MO BXOMSILIEMY B €r0 CTPYKTYPY a30THCTOMY OCHOBaHHUI0: (hocdoTH-
AUNXONUH, (hochoTnamnnceput u .1 Mem6pannsie hochonumnmab 06bIMHO COep-
XKaT OIHY HACBILIECHHYIO M O/IHY BbicokOHeHachieHHyIo XKK. INMpu HopmansHom pH
Monekyna KK umeeT BbIpaXeHHYIO NOJNAPHOCTD, Graroaapsa Kotopoi ee docdop-
CoAepXalIMi y4acTOK 00pa3syeT CBA3H ¢ BOIOM, Toraa kak kaxabie nse KK obpasy-
10T ruapogodHbie csizu ¢ apyrnmu asyms XKK. B nonsipusoBaHHbIX Monekynax KK
«r0JIOBa» OJIHMX OOpallieHa BHYTPh KICTKH, a JIPYTUX — HapyxXy MeMOpaHbl, K K-
TOIMJIA3MATUYECKOIT KNUIKOCTH, IMPH ITOM PACIOAOKCHHBIC LIEHTPAIBHO «XBOCTHI»
obecnieunpalorT ux ruapododbHoe B3aumoneicTene. bapbep, 06pa3zoBaHHbINH ABYMS
CIOAMM JINITHAOB, MOXET ObIThH MPEOAONEH TONLKO He3HAYUTENLHLIMM MO pazMepy
KHUPOPACTBOPHUMBIMM MOJIEKYJIAMH, HANPUMEP KUCIOPOAOM, ABYOKHCHIO YIiiepoa,
a30TOM, @ TAKXKC HEKOTOPLIMH MOJIEKYIaMH BOJIbI U MOYH.

Neyuntun

Jleuntnn — ocrosuoii ocdonnnui, BXOAALNI B cOCTaB KJIETOYHOM MeMBpa-
HBI. Takxe oH Hrpaer KpaiiHe BaXHYIO poJib B TPAHCTIOPTE XHUPOB Xonectepona. Jle-
UUTHH MOXET Kak o0pa3oBbIBATLCs B OPraHM3Me, TaK M NOCTYNATE TYAA C MUILIEH.
[MockonbKy Bee KieTKit coaepXat AeUMTHH B COCTABE KJICTOYHBIX MeMOpaH, OT/IHY-
HBIMH MCTOUYHHKAMH €70 MOCTYTUICHHA B OPraHU3M sBAAIOTCA XWBOTHbIE DENKH,
HANpPUMEP NeYvcHb, ANYHbIN KenTok. Cpeau pacteHuit, 6oraThix JIEUIMTHHOM, CTOMT
OTMETHTL coeBbie HO0BI, apaxuc, 6000BbIe, LIMHHAT, 3apoabiil niieHUusl. B kave-
CTBC MPOMBIWACHHOTO cTabuan3aropa JeUMTHH 100aBAAIOT B MAprapMH, MOpOXe-
HOe, KpeKepbl, CAal0CTH.

Cchunronunupei

Bce oprannsMbl npoayuHpyIOT HEKOTOPOE KOJTHYECTBO CAOXHLIX IHITHAOB, HMe-
OULHX cneuannsnpopatibie pyHKUH. BoJIbIIMHCTBO TAKUX JIMITHAOB HE Coacp-
AKUT [IULEPOI 1 [TOCTPOSHO M3 ABYX YHACTKOB ABYYIJIEPONHOTO alIETHI-KO3H3UMA
A. ChuuroanmuaaMn Ha3bIBAIOT CA0XKHbIE 3(PHPDI, CBA3AHHLIC CO CMHIO3MHOM.
Ouun urpaior 6oaLIIYIO poib B ICATEILHOCTH HEPBHOMH CHCTEMBbI XKHBOTHBIX, Npea-
CTaBICHbI B CTPYKTYpe MeMOpaH MHOTNX pacTeHuii M rpu6oB. CHUHIOMHMEHH, HME-
UL B cBocit ocHoBe XOauH. (hochaTHIHAXOMIH, cocTaBseT 25% MUeIMHOBOM
000JIOMKI — OMHOIT 13 CTPYKTYP, 00eCNCUUBAIOILINX 3a1UUTY H (DYHKUHOHHPOBaHHE
HEPBHBIX BoAOKOH. [ToMitnmo 2TOro c(puHroMHeHH MpeCTaBieH B CTPYKTYPE BCEX
KJACTOMHBIX MeMOpad. CylecTByeT rpynna reHeTHueckux 3abonesanmnii — chuH-
FOAMMIIO30B, [PH KOTOPBIX HAPYIIACTCS HOPMANLHOE PA3pylICHHE CMHIONU-
minos. [Mpuaepom Takoro 3aGonepanns cayxut OonesHs Tesi—Cakca — camoe
H3BECTHOC reHeTHdeckoe 3abosieBaHne eBpees, rnopaxaiouiee NpUMEPHO OLHOIO
H3 2,5 teic. HopopoxueHHBbIX. Jdet ¢ Goneanbio Tesi—Cakca HOPMANEHO pa3BU-
paioTes 1o 4—6 mec, nociae yero ux LLHC naunHaer nereHepupoBaTh, YTO CBA3AHO
C HapyuienneM mMeraboanama cpuHroMuenuHa. bojibHbIC IETH TEPSIOT BCE MOTOP-
HBIC HABLIKM M CTAHOBSATCS CHCMBIMMK, MIYXHMH M HEMBIMH. CMepTh OBBIMHO Ha-
cTynaer B Bospacte 4 sier. [ToanHee nposenetue Gonesnn Tes—Cakca BeTpeyaeTes
pexe, Torna 601e3Hb NPOrpeccHpyeT MenneHHee H CHMNTOMBI MEHDILE BbIDAXKEHBL.
Hocurens — kaxablii 25-it eppeit akenasn (spixonen u3 Espornsl).
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JINMHHOLENOYeYHbIE CIHPTLI

JANMHHOLIETIOYEYHbIE CIIMPTH! SIBSIOTCS TPOMEXYTOUHBIM MPOAYKTOM MCTa-
D0H3MA XHPOB. STH OCANOYHBIE MPOAYKTHl CONEPXAT ALCTWIAIKOIojab — Mpo-
AYKT pacrana NatbMUTHHOBOWH KHCNnoTel. Hanbonee HachILIEHHBIM ITUM CITUPTOM
MPOAYKT — MYEJHHBIA BOCK. B ero cocraB BXOmsAT MUPHLIMJIMAIBMHUTAT W JUITMH-
HOUCMOYECYHEIC XKHPHBIE KHCAOTHI, MOJIEKY/bI 3TOTO BEUIECTBA MMPAaKTHUCCKH
HEPAaCTBOPHMBI, B CBA3M C YEM WX UCMOMNB3YIOT B COCTABE PENeEJUIEHTOB, INOCKOJb-
KY OHH MOLYT HAXOAUTLCH Ha MOBEPXHOCTH JIMCTHEB PACTEHUH UTHTEILHOE BPEMSI
W HE CMbIBAaTHCH BOMOIA.

H3onpernoudst — mponyKThl paclIeIUVIeHUs M30MpeHa, NpecTaBisioT coboi
O4YeHb BONBIIYIO M Pa3sHOOOpa3HyIO TPYMMY XWPOB, COCTOALIMX M3 OAHOIO WIW
HECKOQJIBKHX MATHYTNEPOOHLIX enuHul. M3onpeH copepxuT Yyepeayloimecs oOaun-
HOYHBIE M IBOMHBIE CBA3U, TaKas CTPYKTYpa MO3BOJISIET NPENsITCTBOBATL OTAAME HIIK
NPUKPEIUICHHIO 2NIEKTPOHOB CBODOAHBLIMK panuKanaMu. [IkeHepuKoBoe Ha3BaHHE
LI BCEX BELIECTB, CHHTE3MPOBAHHLIX M3 MpenlIeCTBEHHUKOB H30MpeHa U MMe-
IOLUMX B CBOEH CTPYKTYPE pacTUTENbHbIC Maciia, — TepneHbl. [TurMenTs pacteHUi,
crocoOHble B npouecce (DOTOCHMHTE3a MEPEeHOCHTh JEKTPOHBI, TAKXKE SIBISIOTCS
H3onpeHounaMy. K MxX uMciy OTHOCAT JMKOMNEH (KpacHBLI MUArMEHT rnoMuaopa),
KapOTHHOMAB! (3KeNThlii MU OpaHXeBLIA MUIMEHTHl CKBOLIA U MOPKOBH) M XJIOPO-
(buiibHYI0 rpynny. JKupopacrBopuMble BuTamuHbl A, 1, E, K 1 ko3n3um Q takxke
MMEIOT H30NpPEeHOBYIO CTPYKTYPY. Butamun E, nukonen, deta-kapotun — adipek-
TMBHBIC aHTHOKCHUIAHTLI.

CTepouabl COCTaBAAIOT KJIACC XHUPOB, MOJMYYEHHBIX M3 YETBIPCXWICHHO-
ro CaTypHpoOBaHHOro kosbua. OCHOBO#H BCEX CTEPOMAOB B OPraHM3ME SIBISICTCSA
xonectepoi. K X Ynciay OTHOCHATCS MIOKOKOPTHKOMILI (KOPTU30H) U MHHEpa-
JIOKOPTHUKOMABL (AIBOOCTEPOH), 06pasyloliMecs: B HaANOYCHHMUKAX, AHAPOrCHbLI
(TecTocTepoH) U 3cTporeHsl (3cTpanunosi), obpasylommecs B SIMUKAX M SHUHHUKAX
COOTBETCTBEHHO, 8 TAKXKE 0Dpa3ylolMecs B IMCYCHM XKENUHBIC KMCJIOTBI. AKTHBH-
3aumsA BUTaMMHa D nNpoucxXoanT B MOAKOXHON XUPOBOI KIETHATKE NPH paspyllie-
HHUH XOJIECTEPOJIA COJIHEYHbIMH (YAbLTPa(PHOJIETOBLIMH) JiyHaMH W 3aKaHYHBACTCS
obpa3oBaHueM xoneKanbundepona (Dlj. CHuHTeTHYCCKHI BUTaMUH D obpa3yeTcst
NpH OBNYYEHHUHU 3procTeposia, nojayvyaemMoro u3 pacteHduii, no obpasoparust apro-
Kansuudepona (D,).

Taxke BaXXHYIO POJib B AEATENbHOCTH MCMOPAaH, B TOM YHC/IC NAAIMATHYCCKUX,
UIPAaeT XOJNIECTEPOJI: B MX COCTABE €ro KOJHUECTBO paBHO Kojauuectny (ocdonn-
MHUAOB.

XonecTepon — 3TO CTEPUH, COEPXallHii CTCPOMIHOE SIAPO H3 HEThIPEX KOJCLL
W MAPOKCHIILHYIO TPYNNY. X0NECTEpo/ MPUCYTCTBYET B OPraHu3Me KakK B BiJIe CBO-
DONHOro cTepvHa, Tak M B (JOpPME CIIOXHOTO 2(upa C OAHON N3 UTHHHOLCIOMC! -
HBIX XXHMPHBIX KUCHOT. B DONBIIMHCTBE TKAHEH W B CTPYKTYpe MCMOpPaH KJIETOK BCEX
THIIOB XOJIECTEPON NPUCYTCTBYET B cBoboaHOM (hopme. Mckinouenue coctaBisior
KOpa HanMmo4Ye4HUKOB, MEYeHb, Ma3mMa, aTepoMaTo3Hble OISIIIKH, B KOTOPLIX Npe-
obnapaioT aMphl Xonecreposna. XoJiecTepoll CHHTE3HPYETCsl B OpraHM3Me M3 allc-
TUIN-KO3H3KUMA A, YIANAeTcsl M3 TKaHel npu ydacruum JITIBIT, TpaHcnopTupyercsi
B [e4eHb ¥ BEIBOIUTCS C XKENUbBIO B BUAC CBODOAHOrO X0JieCTEpO/ia MK COICH XKesu-
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HBIX KMCJIOT. XOJIECTEPOJI ABNSETCA MPEALICCTBEHHUKOM ITIOKOKOPTUKOMIOB, MO-
JIOBBIX rOPMOHOB, XEAYHBIX KMCIOT, BUTamMuHa D. McToOYHHKaMH XolecTepona
CIYXAT MPOMYKThI KUBOTHOIO [PONUCXOKACHHMSI: SUYHBIH KENTOK, MACO, MEYEHb.

CHHTETHYECKHE NUNKAbI

Cpenneuenoyueunbie Tpuranuepuasl (CLIT) nipeacrasineHsl HACHILCHHBIMM
KK c mnunoii uenu 6—12 yraesonos. CLIT npucyTcTByioT B MOIOMHOM XHpE, KO-
KOCOBOM Macje, NMajibMOBOM Maciie, TAKXKE OHM SBIAIOTCH MPOAYKTaMH pacrana
MaprapuHa. 9uepreruueckas ueHHocts CLT cocrasnger 8,25 kkan/r. OHu somo-
PacTBOPHMBI, YTO CBSI3aHO C KOPOTKOM MHOM Bxomsitumux B ux cocrtap XK. Ina
HX comoduausaunu (Ko/UIOMIHOTO pacTBOpPEHMS) TPeOYeTCA MEHbBLUE JKEMYHBIX
KMCJIOT, OHM He peaTepu(pULIMPYIOTCS B SHTEPOLIMTAX, TPAHCTIOPTHPYIOTCS B BUIE
CBODOHBIX XKUPHBLIX KUCJIOT, CBSI3aHHBIX ¢ A1b0YMMHOM, YEpe3 CUCTEMY MOPTalb-
HOH BeHbl. [TOCKOILKY MopTaibHbII KPOBOTOK npuMepHo B 250 pa3 GbicTpee Toka
aumpbt, CLIT 6bicTpo BecacbiBaioTest, Oyayuu He rnoaBepXeHbl BIUSIHUIO MHTECTH-
HalbHbIX (hakTOpOB, 3amesiiomwnX abcopbuMIo XUPOB, H HE MMEIOT TEHICHUWH
K HaKOIUICHHIO B KHPOBO TKaAHH.

B nuuicBoM npon3BoACTBE NCMOAL3YSTCS FPYINA 3aMeHUTEICH XUPOB-MNPONYK-
TOB, HE SIBAAIOULIIXCS KHPAMH 110 CBOEH CTPYKTYPE H, COOTBETCTBEHHO, HE AAKOLIHX
OPraHU3My OMNPCACICHHBIX MUTATEAbHbIX BelwecTB. OHH MMHWTHPYIOT CTPYKTYPY
H HEKOTOPLIC BKYCOBLIC MapaMeTPhl XHPOB. JHEPreTHUecKas LEHHOCTb 3THX Mpo-
AYKTOB Hepkicoka: 0—3 kkan/r. OCHOBHAS rpynia 3aMeHHUTe eH XKupa MpoOH3BOIAHTCH
N3 PACTHUTEABLHBIX MOJANCAXAPOB — LEUI0N03bl, AEKCTPHHOB, KPaxXMaJioB, BOJIOKOH.
B ocHoBe npou3ssoacTsa Apyroil rpynmnsl JeXar NpoTeHHbl, JHEPreTHYECKas LeH-
HOCTb KOTOPBIX — |,3—4 kKkan/r. Ux notpeGaeHue yBesunBaeT obluee KoJaHIecTBO
Genka, nocrynaiouero B opradnsM. [Ipn X Mcnonb30BaHUW HEOOXOAHMO MMEThb
B BHAY BEPOSITHOCTL BO3HIKHOBEHUS ALNEPTHH, CBA3AHHOI ¢ peakunen Ha benko-
BbIC KOMMOHEHTHI. Elte onna rpynna saMeHuTeNeH XHpa — MOHOAUHATTHIEPHABL
W AHAIIIIHLEPOTBE HMEIOT SHEPreTHYECKYI0 LICHHOCTL TPHMEPHO 5 KKas/T U HC-
MOABL3YIOTCA KaK IMYJILIATOPLI B NHILCBOM npou3soncrse. Kak npasio, HCMOJb-
30BAHME BCEX BIIOB 3aMeHHTeNeH XKupa A0CTaTOYHO 0€30MacHO H HE BbI3bIBAET
KaKHX-JIH00 1MoGOMHBIX peakiLiHil.

PexomeHpauuu no ynoTpe6neHnto XHpos

Mpn onpeacicHitt PeKOMEHAALUNIl no ynoTpeGNeHHIo XHpoB HeobXoaUMO
YUUTHIBATH BCE BOIMOXHbLIC HDEKTH, CBA3aHHBIE C YNOTPeOACHHEM PasIH4HBIX
KOMIOHCHTOB JIAHHOTO XKHpa, a TAKKCE MHUIEMHONOTHYECKHE COODPaKeHUs, CBA-
3AHHBIC ¢ HapacTaloleii aniaeMieil oxnpeHus B Mupe. CyllecTByIolHe PCKOMEH-
JALMH OrPAHNYIBAIOT NMOTPeeHHE HACBIILEHHBIX XHUPHbBIX KHCJIOT HA YPOBHE 10%
BCCX KHPOB, MOCTYNAIOLINX B OpraHuaM, B To Xe BpeMst CIIMIUIKOM OONIBLIOE MOCTYy~
nuenne MHXK takxe ne pekomenayior. Mmeiomuecsi B HUX ABOHHbBIE CBSA3H TPH
MOBBILICHHI TEMITEPATYPbI HIH BO3NCHCTBHH BO3MYXa aKTHBHO B3AHMMOICHCTBYIOT
¢ KHCJIOponoM, obpa3ys nepokcuasl. B npouecce XapKH NMpoAyKTOB, NPYyTHX BUIOB
TEPMHYECKOrO BO3NEHCTBISI HEHACHIICHHBIE XHPHBIE KHCIOTHI 06pasyloT TOKCH-
YeCKHE AbACTIIbI, HAKOTUICHHE KOTOPBIX BEIIET K Pa3BHTHIO CEPAEHHO-COCYIHCTHIX
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3abonepaHuil 1 paky. HachlmeHHBIC XHPBl W YaCTHMHO TMAPOTEHHW3MPOBAHHLIE
Maciia obnanaoT MEHbIUCH CMOCOOHOCTLIO CBA3LIBATL KMCNOPOI, Mo3TOMY Gosee
crabuiabHbl. OnHAKO 1 MX ynoTpebneHue cpsizaHo ¢ puckoM pasputust CCC. Cesib
MEXIY YPOBHEM XOJIECTEpO/ia B KPOBH M BEPOATHOCTLIO BO3HUKHOBEHMA 3abone-
BarUi CCC xopomo u3yueHa. OBiuee norpebierne xonecrepona JI0MKHO COCTaB-
aaTe MeHee 300 Mr/cyT. Takke peKOMEHAYETCSl MUHHMHM3UPOBAaThL MCMOL30BAHUE
TPAHC-XKHPOR, MONYYEHHBIX U3 YaCTHYHO FMAPOreHU3HpoBaHHbLIX macen. OcHoB-
HbIMH HCTOYHHUKaMHM Xupa nojokHbl octaBatbes [THAKK 1 MHXK, nx obuee ko-

JIMYECTBO HE AOJKHO mpeBbiiath 20—35% obuiero konuyecTsa ynorpedasieMbix
KaJIOpHUH.

Cnmpt (3THNOBBLIN)

SDTUNOBBIH CTIHPT ABNAETCS TOKCHUYECKOH C}'ﬁCTﬁHUHEF‘[. HE COﬂ.Bp}RﬂluCﬁ Ka-
KMX-THU60 MUTATEIBHBIX BELIECTB, SHEPreTHUECKasl LIEHHOCTh KOTOPOii cocTapiser
7 kkaj/r. OH cnocobeH MpoHUKaTh CKBO3b BCE BUIALI MeMOpaH, NMpeacTaBicHHbIX
B OpraHu3Me, JIerko ¥ ObICTpo BcackiBaercsl. MeTtabosiMzauust 3TUIOBOrO CrMpTa
TPOMCXOOMT MO AEHCTBUEM NEYCHOUHOH AIKOro/iberuiporeHasnl 10 aucTaiblie-
rMia U Jajnee 10 aleTUI-Ko3H3uMa A. B TakoM Bulie MeTabo/IM3UPOBAHHBIA CIIMPT
MOJXET Y4aCTBOBATh B CHHTE3C JXKUPOB IMGO BCTPAMBATLCSA B LIMKII IMMOHHOM KMCJIO-
Thl. 1151 AEeATEILHOCTH aJIKOr0JIbAErHAPOreHasbi HEODXOAMMO MPUCYTCTBHE THAMM-
HA M HHaUWHa. ECK KONMYECTBO aIKOroisi B KIIETKAX NpeBbIacT MerabonuecKne
BO3MOXHOCTH &KOTONbAErMAporeHassl inbo 3anac HUAUMHA MCTOILEH, MUKPOCO-
MajlbHas CHCTEMa KJIETKH METaboNIM3MPYET CIIMPT A0 aueTanbjaeruia. XpoHHYecKoe
yroTpebieHUe aNKOro/s CHMXKACT KaK MPOAYKUMIO AJIKOTONBACIHAPOreHa3bl, TaK
M aKTMBHOCTH MUKPOCOMaJIbHOM CHCTEMbI OKKCeHus. [TockonbKy nocaensis yua-
CTBYET TaKXKeE B MeTaboJIM3ME MHOIMX JIEKAPCTBEHHBIX Mpenapartos, yrnorpedaeHue
aJIKOroJisi OIHOBPEMCHHO C NMPUEMOM JICKAPCTBEHHLIX CPECTB HE PCKOMCHAYIOT.
[1pu ankoronusme oTMe4aeTCs M3MEHEHHME TOJIEPAHTHOCTH K JIKOTOIO M PsiLy JIe-
KapCTBEHHBIX IPENAPATOB, PHU NEPerpy3ke MHKPOCOMAJILHOM CHCTCMBI OKHCJICHHS
HapylaeTcs MeTabosiu3M JIeKapCTBEHHbIX MpenapaTos, B pe3yJibTaTe Yero BO3HHKa-

eT aeKT nepeno3upoBkr. KpomMe Toro, nosbiLICHHAS MPOAYKLIMS ALCTUIBACTHA
BElICT K Pa3BUTHIO LIMPPO3a MeYeHHN.

AMMHOKMCNOTR] M NPOTEHH

OCHOBHOE OT/IMYHUE OENKOB OT YIJICBONOB W XUPOB — HAJIMUYHE B HX CTPYKTY=
pe a3ora, B COOTBETCTBMH C BBLINOJHsEMOW B opraHu3ame yHKUMCH BLIACASAIOT
CTDYKTYPHBIE DENKH, TPaHCIOPTHBIC OeNKK, OenKu-(PpecpMEeHTBI, OCNKN-TOPMOHDI,
HMMYHHBIE Genku. benku cocTofiT M3 aMUHOKMCIOT, COCAMHCHHBbIX NENTHIHLIMH
MocTHkKaMM. [TocnenoBarenbHOCTL AMMHOKHCIIOT OMpeneisieT cpoiictna u (pyHK-
LIMM KOHKpEeTHOro benka, MH(opMauus 06 3TOM CONCPXKUTCS B KJICTOUHLIX SIpax
B AHK. KpomMe TOro, yHMkaabHOCTh Oenka onpeaensiercsi npocTpaHCTBEHHOH
CTPYKTYPOH, KOTOPYIO obpasyer JiMHeHHasa Moiekyna Geka 3a cuer obpaszosanis
BOAOPOAHLIX ¥ MOHHBIX CBA3CH M THAPOGhOOHOIo B3aMMOACHCTBHS MEXaY Onpelc-
JIEHHBIMH Y4aCTKaMH aMHHOKMCNOT, TaKKe HX B3aHMOCHCTBHE CBA3AHO € pasHbIM
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BJICKTPUUECKUM 3apsJIoM. DTH CBOMCTBA NMO3BoJIsIOT 6ekaM 06pa3oBLIBATH TPEX-
MEPHEIE MOJIEKYJILI.

Boo6iue Genkn HMEIOT YeThIPE YPOBHS CTPYKTYPH3allHK.

e [lepBuuHasi CTPyKTypa: MENTHUAHLIE CBA3M 06pa3ylOTCsi MOCHCHOBATEIEHO
MeXy aMMHOKHC/IOTAMH B Hanpap/ieHuH, sananHoM matpuutoin PHK. B pe-
3yaTaTe obpasyercsi 1MHelHasi MOJieKyJ/ia Besika.

* BropuuHas CTPYKTypa: NpUTKEHHE Mexay R-rpynnaMd aMMHOKHCIOT CHO-
coOCTBYET 06pa30BaHMIO CITUPANCI.

* Tpertuunas cTpykTypa: cnupany obpasyioT CIOXHbIE KOMIUIEKChH, YUCIIO KO-
TOPbIX 3aBUCHT OT pa3MepoB CrHpaJicii.

e YersepTuuHast crpykrypa: 00pasyloTcsi NMPOCTPAHCTBEHHBIE KOMIUIEKCHI [10-
JIMTNENTHIAOB, UMCIOLWME MHOIOUMUCICHHBIE cabble HEKOBAJICHTHLIE CBA3M,
B HCKOTOPBIX CIYHasX BO3HMKAIOT DoJiee NpoYHbIe AMCYJILDHAHbIC CBA3H.

Crpykrypa Oejika B 3HaUMTCAbHOIN CTCMIEHM ONpPEAensieT ero QyHKUHI, AKTHB-

HBIE KaTAIUTHYCCKHUE yqacTKM Benka, 3a CYET KOTOpLIX OH OCYLUIECTBISET CBOIO
(GyHKUMIO, QOPMUPYIOTCS MyTEM HANOXEHNS IPYT HA IpYra COCEACTBYIOLUMX (DYHK-
LHUOHAJIbHBIX IPYIIN, a4 HHOTAA H MPUCOCAMHCHNS K HUM PacioiOKEHHbBIX IMCTAHT-
HO R-rpynn. B cnyuae naseHeHus TMHEHHOI NOCAEN0BaTeNbHOCTH NPOTEHHA, YTO
MOXET MPOUCXOANTL MPH HCKOTOPLIX I'EHETHYEeCKHX 3a0oeBaHMusX, aKTHBHOCTb
OeJIKa cHIXKaeTca Wil NoJHOCTLIO HCUEe3aeT.

MHU3HEHHO BaXHbLIE AMUHOKHCAOTDI

s HOPMWILHOTO CHHTE3A NPOTENHOB HEOOXOMMMO HanuuMe BeeX Tpedy-
FOLIMXCSH LISt 9TOrO AMIHOKHCA0T. XMMHYECKH aMHHOKHCIIOTE] NMPEACTaBAAIOT CO-
G0it OpraHnyecKie KICIoThl, COACPXALLME KAapOOKCIUILHYIO FPYNy W UMEloLme
AMUHOTPYINY, NPUKPEIUICHHYIO K aibha-yriepony. Bce aMHHOKHCIOTHL MMEIOT
OAMHAKOBLLIT NPHHLLIIT MOCTPOCcHIS; DOKOBaA LENb, TAKXKe MPUKPEIUICHHas! K ajlb-
tha-yraepony (R-rpynna), onpenensier cneunguky KOHKPETHOH aMMHOKHCIOTHL.
[pi aTOM anbpa-yracpon ABASCTCS XUPATLHLIM aTOMOM, Onarozapst 4emy BO3-
MOXHO 00pazopauie NpocTPaHCTBEHHBIX N30MepoB. MPYHKUHOHANBHLIM B Y€N0-

BEHCCKOM OpratisMe sigisierest L-i3omep. MHOrHE aMHHOKHCIOTHL 06pa3yioTes
H3 YIVICPOAHBIX KAPKACOB, BO3HHKAIOULHX KaK IMPOMEXYTOUHBIC NMPONYKTHL B NPO=
HeCce TpaHcaMuuaiim — rodaibHoro MetabonuiecKoro npouecca, 3axkiioHa-

IOLIErocst B OGMEHE aMIHOIPYIINAMI MEXJy AMHHOKHCIOTAMH 6€3 00pa3oBaHHA
cpoGonHoil amunorpynnsl. Ocodas BAXHOCTL TpPaHCAMHHALMK CBs3aHa C TEM, “TO
B PE3VIILTATE TOIO NPOLECEa 13 MPOMEXYTOUHBIX MCTAGOTMYECKHX MPOAYKTOB 00-
PA3YIOTCS HEXKIBHCHHO BaKHbIe amuHokucnorel. [1pn 3TOM, MOCKONBKY IMPOLIECC
npoucxonnt Oe3 obpasopanns cBOGOIHLIX AMUHOIPYTI, OH HE MPHBOAHT K TOKCH-
YECKOMY HAKOIUIEHIIO B OPraHN3Me A30THCTLIX MPOAYKTOB (aMmuaka). Hanpumep,
MHPYBaT, 06GpasyIoNIHIics B NPOLECCE TIHKOIN3A MO AeHCTBHEM alaHHHAMHHO-
TpaHcdepasbl, JICrKO MPeBpallacTesi B AMHHOKHCIIOTY alnaHHH MyTeM [MPHCOCAHHE-
HHUSL AMHHOIPYITbLI B COOTBETCTBYIOLIEE MMONIOXEHHE,

M pPHHUHIHABHLIM OTAMYHEM ICCEHUHATBHBIX (KM3HEHHO BaXHBbIX) aMHMHO-
KMCJIOT COCTOMT B TOM, MTO MX YIEpOAHbIi OCTOB HE MOXET ObiTh CHHTE3UPOBAH
B OPraHM3Me, OHI MOTYT GBITH MOMyueHsl TONBKO C MHWEH. K 3cceHUHaANILHBIM
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aMHHOKHCIOTAM OTHOCATCA 8 AMWHOKHCIOT: MCTHOHMMH, JIM3WH, TpunToda,
(heHHNanaHuH, JICHUHH, H30NeIIUUH, TPEOHHH, BaIMH. B nepebic roan! XKU3HH B Op-
rAaHNW3ME TAKXKE HEC CHHTE3MPYIOTCS TMCTUAHH W apruHuH. K umciny Ne@HUUMTHBIX
aMHUHOKMCJIOT OTHOCAT LINCTHH M TUPO3HH.

Hcnonb3oBaHie GEIKOB B KauecTBe IHEPreTHYECKOro pecypea (3HepreTHyiecKas
LEHHOCTb — 5 KKaul/r) TpeGyeT OTAeIeHHsl AMHHOTPYTIIBL, (DOpMUpOBaHUsI MOYUECBH-
HbI ¥ €€ BBIBENEHUSA. DTOT Npoliece, MOMYUUBIIHI HA3BAHUE «IcaAMHUHALLNS», SIBJISIET-
CS 3HEpro3aTpaTHbiM, Tpebys | kkan/r. CoOTBETCTBEHHO, IHEpreTHyecKas IEHHOCTh
OCTABLIErOCA YIJIEPOAHOIO CKeJieTa — 4 KKan/r. 9TH XKe yriepoaHble 0Opa3oBaHus
MOTYT CNYXXHTh IUI CHHTE3a IMI0OK03bl. B ciryyasx UCTONb30OBaHMA AMETHI C HU3KKUM
CONEpPXKAHWUEM YIJICBOAOB WJIH IONOAAH S eAMHCTBEHHBIM UCTOMHUKOM JU1sI CHHTE3a
TJIIOKO3b1 de novo ABNAIOTCA NMPOTEHHBI. DTOT MPOLECC HA3bIBACTCS MJIIOKOHEOTeHe-
30M M NPOMCXONUT B OCHOBHOM B M€YE€HU NMOA NeHCTBUEM (PepMEHTOB. AMHHOKHUCIIO-
Tbl, CMOCODHBIE 00pPa30BBIBATH YIJIEPONHLIE CKEJIEThl, KOTOPBIE B AalbHEHIIIEM MOTYT
OBITh MCMIOMB30BAHMI U CHHTE3a [MI0K03bl, HA3BIBAIOT MIOKOTEHHBIMW AMHMHOKHC-
noraMu. Jlumb 2 u3 20 aMHHOKUCIIOT — JIM3UH Y TPEOHUH HU NPU KAKWUX YCIOBHSIX
HE MOTYT Y4acTBOBATh B CHHTE3€ IMIOKO3bl. [TpoaykThl MX rpespaileHiii obpasytor
KETOHEI, B CBA3M C YeM MX Ha3bIBAIOT «KETOHOBbIC AMHMHOKHUCIIOTbI».

B cOOTBETCTBHMHU C COBPEMEHHEIMHM PEKOMCHIALMSMH 300POBLIA B3POCLI ve-
JIOBEK NOJDKEH InoTpebnars 6enok u3 pacyera 0,8 r na | kr maccw Tena. Ans Toro,
YTOOBI MONMYYaTh TAKOE KOAMYECTBO OenKa, ero [o/si B MMUIE JOJLKHA COCTABIATh
10—-15% obuwiero norpebnenus aHeprun. [pu Goneansx u crpecce norpedHOCTDL
B 6esKe nospiiaeTcs. OCHOBHBIMH MCTOMHHWKAMM MULLEBOT0 GEJIKa ABASIIOTCH 11PO-
OYKTHI XXMBOTHOTO MPOMCXOXAEHUA M BoboBLIe KynbTyphl (Tabn. 4.3).

Tabauna 4.3. Conepxanue GenKa B paaIHYHBIX PYNNAx NPOAYKTOB NMUTaHIA

I'pynna Msco, )
nponykTos | Cuipwt | Bobosbie | pwmiba, | Siua | Teopor | Makapous | XneG | Monoko
NHTAHHA mTHIA
Conepxanue .
- = = )
Genka. % 25 22-23 16—20 13 14 10—11 8 2,

KayecTBo nHiLeBbiX NPOTEMHOB

Kak roBopuioch BbllIe, HE0OXOAUMbBIE YCIOBHSI JUIsSi CHHTE3a DelKoB — Halll-
YyHe BceX HeoOXOMHMBIX AMUHOKHUCIOT M MX 6MOA0CTYNHOCTL. UMEeHHO 2TH (pakTO-
Pbl ONMPEACNAIOT Ka4€CTBO DENMKOB, MOCTYNAIOIWMX ¢ nuuieii. Ha ocHOBC X OUCHKH
MMOCTPOEHO MHOXECTBO METOAMK, HAMPABJICHHBIX Ha ONPEACICHHUE KauecTna rnutie-
BhIX 0e/K0B. OIHH M3 OCHOBHBIX IOAXONAOB OCHOBAH HA CPABHCHMH HMCIOLErOCs!
B 6enke Habopa XKHW3HEHHO BaXXHBIX aMUHOKHUCIIOT H peajibHOH noTpebHOCTLIO B HHX
yeJiopexa, AMMHOKMCIIOTA, CONEpXAHME KOTOPOIt B HayuacMOM GeKe B cpaBHEeHHN
C NOTPEOHOCTBIO B HEeH sBAsAETCH HAUMEHBLIWM, MPUHMMACTCs KaK NpeAcibHOe
3HaYe€HHE aMMHOKMCIOThI, OTHOCHMTE/ILHO KOTOPOro pacCUMUTLIBACTCS XMMH'MECKOE
Ka4yecTBO IpoTerHa. JpyrMM METONOM OINpeaeNeHus 3TOro napamerpa Ciayxar
OLIeHKA noTtpebieHHs Oe/lKa OpraHu3MOM H pacueT TakK HadbiBaeMoro Koahduiu-
eHTa YUCTON yTrinsauuy Oesika, 3HaueH sl KOTOpPOro HaxousiTes B ananasoxe ot 40
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(xapakTepHo juisi GEJIKOB PACTUTENLHOTO MPOMCXOXIACHMS) 10 94 (XapakTepHO Wi
BenkoB XuBoTHOrO npoucxoxaenus). Koadduumenr uncroit yrunuzaumm Genka
PaCCUHTLIBAIOT 1O KOJMUECTBY a30Ta B MPOAYKTAX €ro MeTabonu3Ma U B CrielHaIb-
HbIX 0Dpa3uax, ymHoXxeHHoMY Ha 6,25 [a3oT (r) X 6,25 = 6esnok (r)]. CymecTByioT
H Ipyrue METO/Ibl OLIEHKU KayecTna Geka, NPUHSIThHIE B pa3HbIX CTpaHAax.

OcHoBHbIE npeBpalicHMs, ONpEAeIsIOUIMe KauecTBO MULICBOro 6enka, nmpo-
HCXOMSIT B MPOLIECCE MULLEBAPEHUA, KOTOPLI, B CBOIO OYEpeNlb, MOXET Cepbe3HO
BAPBMPOBATL B 3aBHCMMOCTH OT pslla YCJIOBMH BHCLUIHEH M BHYTPCHHCH Cpeasbl.
Hanpumep, npu npuroToBieHUK Msica 4acTo MCNONB3YIOT BUHO MM COAEpXallm1e
ykcye MapuHanel. ObpaGorka msica OcylIeCTBIsAETCS NPH BBICOKOH TeMIeparype,
CNocoOCTBYIONIEH €ro pa3MsarieHHIo, NPUYKHA KOTOPOro — B A€HATypaLHH 6EIKOB
MBILUIEYHBIX BOMOKOH. CBsi3M, NO3BOJSIOLIHE MOMIEPKUBATL MPOCTPAHCTBEHHYIO
CTPYKTYpY Oesnka, obecrneynpaeMble B3aMMOACHCTBMEM aTOMOB BOAOPOAA U APYTIHUX
MOHOB, pa3pylUaloTcsl Noja AeiHCTBHEM KMCIO0THI, COJM U Temnepatypsbl. JleHaTypa-
LUMs MPOTEMHOB, MpoMcxoasiias B pe3yabTate oOpaboTKM mULLHM, crnocobcTByeT
pasMATYEeHUIO Xpsiulei, apyrux Genokcoaepxawmnx obpaszoBaHUid COEAHMHHUTENb-
HOWM TKaH#, BKII0YAsl MbIILIEYHYIO, YTO [AEJAeT MX B3aMMOICHCTBUE C MULICBAPHU-
TenbHBIMI hepmerTamn Gonee adexruBHbiM, [peobpaszoBanusi, MPOUCXOAALIHE
¢ OEJIKOM B Ipoliecce TepMHuYecKoii 00paboTKH, MOIYT pa3pyiluaTb aMMHOKHCOTHI,
CHHXATb MX NPUTOAHOCTB JUISI HOPMAILHOTO NUleBapeHus. [nuTenbHas obpaboT-
Ka Ha HeGO/bUIOM OrHE B MPHCYTCTBHH CaxapoB (IVIIOKO3bl, AIAKTO3bI), HAMpPH-
MEp, MpUMEHSEMast IPH NPUTOTOBJIEHHH TBOPOTa U3 MOJIOKA, NPUBOIMT K MOTEpe
JIN3HHA, HACTYMAIOUIETO B PE3V/ILTATC B3aMMOMACIHCTBUS IAKTO3bI C ero 6OKOBBIMH
uenaMu. 1ot eHonen noayuna HaspaHue «peakuus Meitnapaa», ¢ HUM CBsi3a-
HbI 3HAMUTCAbHBIC NOTEPH An3iHa npu TepmoobpaboTke 6enkos. [1pu cepbe3HOH
TepMooOpadoTke, KaK B PHCYTCTBHIT CAXAPOB U OKMCJIEHHBIX XHPOB, TaK W NPH UX
OTCYTCTBHH, BCE AMHHOKHCIOTLI CTAHOBATCSH YCTOIMHBBIMH K MUIIEBapeHHI0. [1pu
TepMooOpaboTke GCIKOB B MPHCYTCTBIH WEJ0UEH AMHHOKHCIOTDI JIM3HH M LIMCTE-
HH pearupyvior Mexiy coboii ¢ oGpazoBaHHeM NOTCHUHAIBHO TOKCHHHOIO COCIMHE-
HIS — Jsnnoanannua. [MpucyrcTBie AMOKCHAA CEphbl, OKCHIIOB APYIHX BCIUCCTB
B CMECSIX, CONEPARALILIX ITIIIEB0i Ge/loK, NOABEPTAIOIIHXCs TepMoobpaboTke, BeaeT
K notepe mernonnna, TepamooGpaGorka i AaibHelilee XpaHeHHe 6CIKOBOTO Mpo-
JYKTA B YCAOBHSX HI3KOI RILKHOCTH COMPOBOXIIAIOTCS CBA3LIBAHHEM BHTaMHHA
B, 1131uosuMi ocTaTKaMu, HHAKTHBHPYS, TaKHUM 00pasoM, BHTAMHH. Tak, yno-
TpeBACH e GE/KOB B MHIILY JIOJKHO MPOUCXOMNTD C YUETOM H3MEHCHHH, IPOMCXO-
JBILLIIX B MTPOLIECCE ¢ NMPUTOTOBRICHHSL.

Benky, conepxautiecss B OBOILAX, MEpeBapHBAalOTCsl B OPraHM3ME YCJIOBEKA
XYAKe, Hexenn Genkn KHUBOTHOro NMpoHexoxiaeHus. Bo3MOXHO, 9TO CBA3AHO C TEM,
YTO OHM 3aiiieHsl MemMOpaHoi, CoNepXalluei Yrieso/bl, H3-3a 4Y€ro BIHAHHME
Ha HUX NHLICBAPHTENBHBIX (DEPMEHTOB CHIDKEHO. HekoTopnie pacTeHus COAep-
Xar epmentsl, cnocobHbie WINATL HA paclleruieHHE MPOTEWHOB, OHH JOJ/IXKHAL
ObITL MHAKTHBHPOBAHLI B IPOLIECCE TEPMHYECKOMH obpaborkn nuiu. [Tpumepom
HUTHUHA TAKoro (pepMeHTa MOrYT ObITh COCBbLIC 000b1, conepXaliue TPUIICHHA3Y,
HHAKTHBHPYIOLLYIO TPHIICHH, — OIMH M3 OCHOBHBIX (DEPMEHTOB, HEOOXOANMBIX LS
nepesapuBaHus 6eJIKoB.
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Kak roBopuioch Bhillie, KQUecTBO MUILIEBOro Oenka oueHUBACTCs MO COOTBET-
CTBHIO Habopa aMMHOKKC/IOT, BXOAALINX B 3TOT GCJOK, NOTPEOHOCTAM UeT0OBEKA.
HopmanbHas, cOanaHCHpOBaHHAs NUeTa A0/KHA BKIIIOYATh MMPOIYKThI C PasHbIM
colepXaHUeM aMMHOKMCIOT TaKMM oOpasoM, uToGbl MX coueTaHue obecnevnsa-
JIO MOTPEOHOCTL YeNOBEKA BO BCEX AMMHOKHCAOTAX, HEOOXOAMMBIX JUIsi CHHTE3A
TNPOTEHHOB B OpraHu3Me. 310 0cobeHHO BaXHO B ciydae rnpeobnananus B nura-
HHM DEJIKOB PaCTHTEILHOTO NMPOUCXOXKACHHA, X KOMOMHALIMS NOJIKHA CTPOUTHCS
1O MPHHUMNITY KOMIUIEMEHTAPHOCTH, T.€. B ClIyYae HEAOCTATKA aMMHOKHMCIIOT B O~
HOM M3 NPOAYKTOB OH J0J/KEH BOCIONIHATLCS AMHHOKHCIOTaMH M3 APYToro pacTu-
TENBLHOIO MCTOYHMKA. CuMTaeTcs Heobs3aTeIbHbIM [TOIYYEHUE BCEX AMITHOKHUCIIOT

B XOI€ ONHOIO NMpHeMa MUK, NOCTATOYHO, EC/TH 3TO MPOUCXOAWUT B TCHCHHE OQHO-
IO OHHA,

banaHc asora

bnaronapsi cIOXKHBIM NOMEOCTATUYECKHUM MEXaHM3MaM KOHLEHTpalus aMHHO-
KHCJIOT B OpraHW3Me PEryJIMpYeTcs 3a cUeT DasaHca MeXIy CMHTE30M M paspylue-
HHMEM TPOTEHHOB B pa3IMYHLIX CHCTeMax opraHusMa. OnpeneseHue ypoBH#A a3oTa
Ha PasHBIX CTANMAX MUILEBAPCHMSA MOKA3ai0, UTO Y 3A0POBBIX HHANWBHIOB B Opra-
HU3ME MOINEPXUBACTCA HYJIeBOH DanaHc Desnka: Ha noaaepXaHue COOTBETCTBYIO-
IIHUX MOTPEOHOCTEH OpPraHK3Ma pacXolyeTcs HeoDX0AMMOoe JUISl 3TOro KOJIHYECTBO
OenKa, OCTAILHOE BbIBOAMTCA C KATOM, MOMOW MJIM BbIAC/sICTCS uepes Koxy. Hanpu-
Mep, DEIKM MBILILL — TaK Ha3blBAEMbIH COMaTUYMECKHIA MPOTEMH — MOCTOSAHHO pa3-
pYLUAIOTCS, BEIMONHAA CBOU huznonoruueckue GyHKUMK, OJHAKO 3TO paspylicHHe
KOMIIEHCHPYETCA 3a CUET LIMPKYJIMPYIOLLMX B KPOBY aMUHOKHUCIIOT, BKJIIOUAIOLLLMIXCSI
0 Mepe HEOOXOAHMMOCTH B MMPOLIECC CUHTE3a MbILIEYHOIO NMPOTCHHA. AHANOTHYHBIH
C (PU3HONIOTMYECKON TOUKH 3PEHHUSI NPOLIECC MPOMCXOANT B NEUCHM U APYrHX TKa-
H$IX, T[le CHHTE3MpyeTcs BMcLepanbHbii npoterH. [pu HekoTopbix 3aboaeBaHmnsx,
COTPOBOXIAIOIMXCS Pa3sBUTUEM BOCIMAJNICHUS, MPOUCXOAUT MOBLILLICHHAN MOTCPS
Oenka — HapacTaer HeraTuBHbIH Bananc. [1puuKrHa 3TOro 3aKinIoMaeTCs B ACHCTBIN
LIMTOKHMHOB, Y4acTBYIOIIMX B pasBUTHK BocnancHusi, B To xe Bpemst Gepementtibie,
OpraHM3M KOTOPbIX UCMIONB3YET MOTPebIsieMblit GENOK JUIS HYXI N0/1a, NOMJICPKH-
BalOT MOJIOXMTEIbHBIH DanaHc a30Ta, T.e. KoanvecTno 6eska, ocTalollerocs s opra-
HHM3ME, MIPEBLILIAET Ero BhIIC/ICHHE.

Ammonuit (NH;) — onna u3 (hopM, B KOTOPBIX A30T BCTPEUACTCS B OPratn3me,
SIBJIETCH BBHICOKOTOKCHYHLIM COCAMHEHMEM, JIETKO MPOHUKAIOIHM uepes (pn3no-
Jioryyeckye MeMbpanbl. B COCTOSIHMM HACBILCHMS MUPYBATLI M APYIHE YIJCcpoji-
HBI€ CTPYKTYpPbI B3aMMOJIEHCTBYIOT C aMMOHMEM [yTeM TpaHCAMUHAUMKN W B BHIC
AMUHOKHCNOT (KaK MpaBuio, alaHWHA UM TIYTAMHWHA) HANpPaBJsiioTesl B 11CUCHD,
rae neaMWHHPYIOTCA WIK TPaHCAMMHMPYIOTCS 10 MCXOAHOTO YINIEPOAHOro OCToBa.
HoHbl feaMMHHAPOBAHHOIO aMMOHNSI oA AieHCcTBUEM KapGomuiocharcuHTeTasbl
B NpucyTcTBUM (hochaToB U MarHus COSAMHAIOTCS C AMOKCHAOM yriepoaa v 06-
pasylor kapbomuiocdarsl — nepsblil MPOAYKT B CHHTe3e MoueBMHLI. Bropylo
aMHMHOTrpPYIITY MOMEBHMHA MMOJIY4aeT OT acnaparMHoBoi KUCHOThl. Takum 00pasoM,
Kaxmasi MOJIEKYJIa MOYEBMHAI MOMOTrAaeT BLIBECTH M3 OPraHK3Ma ABe aMHHOrpYIIbl.
B cocTossHUM HackileHUs MoueBuHa coiepxuTt 90% scero azora Mouu. Tak, apru-
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HHH — O/IHA N3 OCHOBHLIX AMMHOKHCIIOT, HE SIBJSIETCH 3CCEHIMANBHOM, MOCKONBKY
ofpasyercst B uMKIe MOYEBMHBI. B mocnenHee Bpemst nokazaHa ocobast poib 2ToMH
AMHHOKHMCIOTHI B (DOPMHUPOBAHMYN MEIAHATOPOB BOCTANICHMS. :

O6MEH MaKpOHYTPUEHTOB B COCTOAHUM HAChILLEHHUS

Kak rosopuioch paHee, yrieBo/ibl, a6cOpOUPOBAHHbBIE B TOHKOH KUILUKE B BHIE
[JII0KO3bl B IUla3Me KPOBH, NMONajaloT B CUCTEMY MOPTATbHOM BeHbl. IToBbIwie-
HHUE YPOBHA TIOKO3bl B MOPTAJIbHONI BEHE CTHUMY/AMPYET BBIACJICHME MHCYJIWHA
NOKENYNOUHOH Xene30it. OanH M3 Haubonee 3HaAYUMbIX 3()peKTOB MHCYJIHHA
3aKJTIOYAETCsl B €ro JACHCTBMM Ha nepeHocuuKH rnoko3el (GLUT4) B uHcynuHO-
3aBUCHMBIX TKAHSIX — XUPOBOH M Mbllue4HOI. Kak M3BeCTHO, NEpBLIM OpPraHoOM,
Kyla nornazgacrt IJ1I0Ko3a U3 MOPTAJIbHOI BEHbI, ABJISETCS IMeYcHb. Tam npu yya-
CTHH HEMHCYAHHO3aBUCHMbIMBIX nepHocuuKoB (GLUT?2) 3anepxuBaeTca nopsaka
50% rnioko3bl. IMeyeHouHbIIT (hepMeHT mIoKoKMHA3a (ochopuaupyeT rioKo3sy,
npeppaulast B r110ko30-6-ocdar. UHCYIHH NOBBIILIAET AKTUBHOCTD TJIIOKOKHHA-
3bl, crnocoBeTBys, TaKUM 06pa3oM, OKHUCICHMIO IIOKO3bl. TaKXe CTUMYIUpYeTCs
MUpYBAaTACIUAPOreHa3a, yBEJHUNBas IMIMKOAH3 H MPOAYKUMIO AUCTHI-KO3H3WMAa
A B MeYeHn M MbILLILAX, @ TAKXKE crnocobcTBys yBelnyeHuio BeipaboTku AT®. Ha-
KOHEL, MHCYJIHH TIOBBILIAET VPOBEHb AKTUBHOCTH IIMKOr€HCHHTETA3bl B MEYEHH
H MBILILIAX, YTO BCACT K HAKOIJICHHWIO MMIOKO3Bl B BUOC NMUKOICHA B COCTOSHHUM
HACBILICHHA, MBILIEYHBIIT FAHKOTEH MCIONbL3YETCSl B MbILUILAX UIA [POH3BOACTBEA
AT®, HeoOXoanMOro L1sl COKpaTUTENLHOI NesTeIbHOCTH MbIL. Ero Konu4ecTso
B MBITILIAX 3aBUCUT OT (PH3NUCCKOIl AKTHBHOCTH 4e/I0BEKA M MOXeT ObITh 3HAYH-
TEALHO VBCANYCHO nyTeM (PU3NUecKiX TPEeHHUPOBOK. [MMKOreH MEYEHH CHYXHT
PC3CPBYAPOM, OTKYAA MCPHACTCS MIIOKO3a, HeoOXoauMas IS MOAAepXaHHA CTa-
OHALHOTO €e YPOBHSI B KPOBIL, B COCTOSIHUH HACBILICHMHS.

Ecau ynorpebactne vijieBonoB ¢ NMUUIEH MPEBbILIAET CMIOCOOHOCTH OpraHn3Ma
K €¢ OKHCACHIIO 1 COXPAHEHIIO, MPONCXOAUT NnpeodpasoBaHue YIIEBOAOB B XKHP.
[MoBbileH b YPOBCHL HHCYANHA YBEAHMMBACT AKTHBHOCTb XHPHBIX KHCIOT
H (DCPMEHTOB, YHACTBYIOWIX B CHHTE3¢ TPHIVIMLEPHAOB: ALETHNI-KOIH3UM A KO-
KapOOKCHAA3LE B MIEYEHIT, I a3kl JIHNONPOTEHHOB H XHPOBOH TKaHH U CHHTETa3bl
KUPHBIX KHCJIOT.

byiyun KnpopacTBopHMBIMIL, JIMITHALI HE MOTYT TPAHCIIOPTHPOBATLCA CKBO3b
BOAHYIO CPEY B HECBA3AHHOM COCTOSIHMH, AGCOPOHPOBaHHBIC XKHUPHbBIE KHCIOThI
I MOHOLTHIICPHAB! PescTepHHINPYIOTCS B TPULINLEPH/IL! B KIETKAX CIM3UCTOM
obonoukn. B pesynstate o6pasyioTesi MONEKYJIbl, XHPOPACTBOPUMEIH LIGHTP KO-
TOPBIX OKPYXCH TOHKHM c/I0eM 6eKoB 1 (hochoNHNIaoB, CNocoBCTBYIOLHX 008~
CIICUEHHIO HOPMAJILHOTO TPAaHCMOPTA. 9TH MOJEKY/IbI-XHIOMHKPOHBI CONEPXKAT
Beero 2% NpoTeHHOB, OCTANBHOS — TPHIIMUIEPUALL, Xonectepol, hochonunuabl.
X byHKuMs 3aKkiioMaeTes B TpAHCIIOPTE XKHPA, MOCTYIHBLLETO C nutuei. Ouun 06-
HAPYXMBAIOTCS B KPOBU nocsie ee npuema. B caysasix 0cofo BEICOKOrO COACPKaHHA
B IHILE Xupa 1nJia3Ma nprobperaeT MOJIOUHbIH OTTEHOK.

Boratele JMIHIAMH YACTHIIB! HANPARJSIIOTCA W3 KIETOK CNIH3HCTOH OGOJIOUKM
10 cocynam aumdaTHueckoif CHCTEMBbI B HANPABISHHH FPYAHOr0 JIMM(paTHIECKOro
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TIPOTOKA, 3aKaHYHBAIOLIETOCH B MPaBOM Tnipeacepann. baaronapst BLICOKO# CKOPO-
CTH CEpAEYHOr0 KPOBOTOKA, KpPYIHbIe, GoraThie IMNHAAMHY XHIAOMUKPOHLI HE ycne-
BalOT 00pa30BLIBATL XHPOBLIE MY3bIPLKH, YTO MOMIO Obl MPHUBOAUTL K HMBONHHU.
AOpPTaNbHbI KPOBOTOK PAa3HOCHT XWJIOMHKPOHBI K TKaHAM-MHILCHSM, B MEPBYIO
OYCpenb K KIETKAM XHPOBOM TKAaHH — anunouuTtam. OepMeHT JIMNONpoTeHHOBas
nunasa (JITL1) skenpeccupyercst Ha MembGpaHax SHAOTENHAIBHBIX KIIETOK, BLICTH-
JIAIOLIMX KalMWUISAPE!, NMPeaCcTarleHHbIe B TOM YMCJe B MECTaX CKOIUICHUs aiumo-
uMToB. Ee BO3#EICTBHE HA XMIOMMKDPOHBI BEAET K Pa3pyLUCHUIO TPUTTIMLICPHIOB,
BBICBODOXIEHHIO XHUPHBIX KUCAOT U MoHornuuepuaos. OHM nepeHocsITesl Yepes
MeMOpaHy, NONanaoT B aNUNOLMThI, IIe pe3cTepU(ULMPYIOTCS B TPUITALICPUILBI
1 B TAKOM BWJIE XPaHATCA B YCIOBUAX ruapododbHocTH, OCTaTKH XHIOMMKPOH, OC-
BODOXIEHHBIE OT TPUIIMLIEPHAOB, CBA3bIBAIOTCS PELENTOPaMu MevyeHu uepes ro-
BEpPXHOCTHBIE MapKepbl Apo B n Apo E u yrunusupyiorcs.

Boob11e X1p MoCTynaeT B reueHb U3 HECKOMBKUX MCTOYHUKOB, TAKHUX KakK:

® OCTaTKH XMJIOMMKPOH;

* [MPKYIHPYIOLIME XKUPHBIE KUCIIOTEL;

* BbICBOBOXIEHHbBIC JIMITONMPOTENHDI;

* B pE3yJbTaTe SHIOTEHHOIO CMHTE3a.

B medeHW npoMcxomaT peacTepudMKalWsi Kupa M3 BCEX MCTOMHHMKOB M 00-
pazopaHue JITIOHII. 3T numnonporeMHbl Gorauc XoNecTepojoM B cpaBHEHHH
C XWIOMMKDOHAMM, TEM HE MEHEEe OHM COepXaT 3HAUUTEIbHOE KOJIMYCCTBO TPH-
rnuuepunoB. Haubosnswee konuuecrso JINNOHIT obGpasyerca B coctosinmm Hachi-
weHUst. OHM TPAHCNIOPTMPYIOTCS B AAUIOLIMTSI, I1e MPUCYTCTBYIOLIME B UX COCTABE
TPUIJIMLEPHUIBI BHOBb TMAPONHU3YIOTCS, peacTepupMIIMPYyIOTCH U COXPaHSIIOTCSI.

Xonectepos TpaHCNopTUpyeTesi ¢ XxunomukpoHamu u JITTOHII, Ho akTusais
JITUJI He oka3spiBaeT Ha Hero BiausiHUsI. CROBOAHBIN XONecTepon peryJiupyer CHHTes3
xonecteposa M 3axpat JITIHII suyrpu knerku nyrem uurubuuun HMG (ruapok-
cumeTwirnyrapuna) CoA-peaykrassl — epMeHTa, peryiMpyloiiero CHHTE3 XoJie-
crepoa. [1pu yuactuu aToro pepMeHTa NpOMCXOsiT CHHXEHHE BHYTPUKJIECTOUHOTO
cuHTe3a peuentopa JINTHIT 1 ymenbiueHue ero akenpeccuu Ha Mmembpatie KJICTKH.
C ee nosepxHocTH xonectepon yaansercs npu yqactun JITIBI1. Mx yactuukn obpa-
3YIOTCS B MEYEHH M APYTUX TKAHMAX ¥ UMEIOT BUA AMCKOB. LInpkynupys B Kposn, OHH
aKKYMYJIMPYIOT CBODOAHBII XONeCTepos1, KOTOPbIH 3ateM actepuduumpyercs ¢ KK
bnaromaps ageicTeMio neuntHHa. Cnocobnocts JITIBIT BuicTynats B poau TpaHc-
MOpTEpa XOJIECTEPOJIA 3aBUCHT OT aKTMBHOCTU Meab3aBucuMoro epmenTa — Jic-
LIMTHH-X0JIECTEPOI-aLeTUNATPAHC(EPa3bl, KOTOPLI 3CTCPUPHLIMPYET XOJAcCCTEpO
M criocobeH coxpaHaTk ero B cobcrBeHHOI runpodobHoit crpykrype. [lo mepe Ha-
6opa JITIBI1 noctato4HOro KOJIMYECTRA JIMMUIOB OHU MPUOGPETAIOT CEPHUCCKYIO
¢opmy, nMomanaioT B NneueHb ¥ TaMm paspyiiaiotesi. Beicnoboxnennbli XonaecTepo
MCITONIL3YETCS JUIS CMHTE3a XKEMYHbIX KUCJIOT, 4 TAKXKCE HAKANAUBACTCS B MOAKOX-
HOM KJIETYATKE, TIE MOXET NMpeobpa3oBeiBaThCs B BUTAMUH D Win CCKpeTHPOBATLCS
B coctape JINTOHII.

JITTHII, anyuTensHO OCTaIOIIHECS B LMPKYIATOPHOM pyciie, MOTYT BLICTYNaTh aK-
TUBHBIMM OKHCIIUTENSIMU M YTHIM3AaTOPaMu Makpotaros. Makpodarn — KpynHbie
KJIETKH KPOBH, KOTOPBIE MOMIOLIAIOT MYXEPOAHbIE HaCTHLIb! B OpraHusme, B ocHOB-
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HOM OHM JIOKAJIM30BaHbl B APTEPHsIX, HEKOTOPOE KOJIMYCCTBO PACNIPEACICHO MEXKIY
pasnuyHeIMU opraHaMu. Makpodaru urpaioT oCHOBHYIO POJib B MPOLIECCE UMMYH-
HOM 3alHTBl OpraHu3Ma, nMpMYeM OHM obnanaT crnocoBHOCTHIO HE Y3HABATEH M,
COOTBETCTBEHHO, HE MMOMIOLATL HOPMaNbHbIE JIUMONPOTeHHbl. B oTHOMEHUNM *e
JIMTIONMPOTEUHOB, MOJABEPTrUIMXCA OKHUCICHHUIO, cpabaThlBaeT MEXAHWU3M Y3HABAHMSI.
Makpodaru nornowaior okucnenHsie JITTHIT, akkyMynupyst nonyueHubii Kup
B CODCTBEHHOM LIMTOMUIA3ME. DTH 0OpA30BaHMs HA3BIBAIOT «MEHUCTHIE KIETKH» M3~
3a BMAQ, KOTOPLIH OHW NMPHOOPETAIOT, HACKIILAACH XMpaMH. KOHTaKT ¢ OKUCICH-
HuiMu JITTHIT akTiBUpyeT Makpodary 1 cTUMYNIMPYET 3aNyCK Kackaaa MEAHaToOpOB
BoCrniajieHusi U npoauepaunu. EcTk runoresa, uto onucaHHbIi MEXaHU3M JIEKHT
B OCHOBEC pPa3sBHUTHSI aTEPOCKJICPO3a, a TAKKE HEKOTOPBIX (POPM MUILEBOI Hemnepe-
HOCUMOCTH.

06meH MakpOHYTPUEHTOB B COCTOSHUK ronoja

Yenoseuecknit oprannsm obnanaeT Bolaatouiecs cnocoGHOCTLIO BbIIEPKHUBATh
IUTHTELHOE BO3JACPKAHNE OT MUILK, MO3BOJAA YEJOBEKY BBDKMBATH B MEPHUOIbI
HEXBAaTKH MW OTCYTCTBHS MPONYKTOB nuTaHusl. MexaHuU3Mbl azanTtauMMd Mno3Bo-
JISIIOT MCTIOAL30BATL MPEXIE HAKOIUICHHbIC OPraHH3MOM MUTATE/IbHbIC BELIECTBA
Ha YPOBHE, HEODX0AMMOM UIsl NOALEPXKaHUs Da30BOH AKTHBHOCTH.

OnrnMm 13 HakTopoBs, BEAYILNX K PA3BUTHIO HCOOpaTUMBIX JUIsl OpraHU3Ma co-
CTUFII'iIlii. SIBJISICTCH HAPVIUCHHC MNOCTVIUICHHA JNOCTATOMHOIO KOJMHYECTBA 63«'1-
Ka ¢ nuiueii. ¥ BercTapuaHUCB, NMOAHOCTBIO MCKIIOUAIOWHNX OeIKOBbIE MPOAYKTHI
M3 CBOCIO painona, passipaercs 3abonecBaHue — KsalHopkop. HaspaHue aToro
sabonesanus npuuuio 13 [BUHEH, rae Tak Ha3LIBAIOT COCTOAHHE, pasBUBAIOLE
€csl V MepBEeH1Ia MpH Mepexoe ¢ rPYAHOro BCKapMJIMBAaHUSl HA IULLEHHYIO GelKoB
VIJICBOIHYIO [HIILY, KOTOPYIO B OCHOBHOM ynoTpebasieT GeiHoe HaceeHNE CTPaHBI.
3a060/1CBaHIE CBI3AHO € OCTPLIM JePUUHTOM [TIPOTEHHOB H MOCJ/IEAYIOLIEH TUITOANb-
OyMHHEeMuCIl.

CnioKo3a — KN3HEHHO BAXHOE NMUTATENBHOE BELLECTBO, Heobxonumoe wis ae-
SITEILHOCTH MO3Ta, HEPBHOIL CHCTEMbI, KIETOK KpacHo# 1 Genoit kposu u ap. s
MoIepPRAHUsS (PYHKUHIT 2THX OPraHOB YPOBCHb IJIKOKO3bl B KPOBH [IOJXKEH OCTa-
BATLCS B NpEAcax ONpeAcJeHHbBIX 3HaueHuil. B HavyanbHbIH EPHON TONOAAHMS
rokosa obpasyerest Graronapst AeficTBIIO FTOPMOHOB — [IIOKArOHA U 3nKHHe(ppHHA
Ha rukoreH, Kak npasiao, a1ot pecype necsikaet B reyenue 24 4. C 9T0ro MOMEHTa
FAI0KO3a CHHTEINPYCTCs! de novo, Nenob3ysl NPOTEHH B KayecTse cyberpara. Kara-
GOMMECKHE TOPMOHB! 2NHHE(DPHH, THPOKCHH W [JIIOKaroH CTUMYJIHPYIOT BbICBO-
GOXKACHUE MPOTCIHA U3 MBILIEYHOIT TKAHH, HCIIOJIL3YEMOro B KauecTse cybcTpara
18 roKoHeoreHesa. [pu 2ToM 3anac rMMKOreHa HUKOrAA MoHOCTHIO HE 3aKaH-
yipaetcs. B opraniaMe Beeraa ecTh AOCTATOMHOE KOMHYECTBO, HEOOXOMUMOE LIS
¢ro pecinresa. Ecan rojonanne npoaoskaercs n OpraH13M BEIHYXIEH ananTHpo-
BATHCSI K 9TOMY, IVIIOKOHCOTEHE3 B MEYEHW CHHXAETCsl C YPOBHS MPOAYKUHH 90%
1110K0361 10 yposHs meHee 50%. OcTaBLuascs 4acTh MOCTYMAET H3 MOYEK. Hu MbiL-
Libl, HH MO3F HE CIIOCOBHB! BLIpabaTHIBATh YUCTYIO [1I0K03Y. M bl BeipabaTsiBa~
10T HEOBXOMIMbIE IUTS T/IIOKOHEOreHE3a MHPYBAT M JIaKTar, ITOT MPOLIECC HA3LIBAIOT
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uuknoM Kopu. Kpome Toro, MbILILL! SIBAAIOTCA UCTOMHUKOM MIIOTAMUHA W ajlaHH-
Ha. DTN AMHHOKHMCIIOTHI ACAMHUHUPYIOTCSI WK TPaHCaMHMHMPYIOTCS 10 alk(ha-KeTo-
TJIIOTapaTa WiH MUpyBaTa COOTBETCTBEHHO, 3aTEM MPEBpAlLAOTCs B OKCcaloaleTaT
M 3aTeM B IUIIOKO3Y. [TI0TAaMUH MCNOJIb3YETCs KAK UCTOMHMK aMMOHMA, HEOOX0AH -
MOTO MOYKaM [Uisi BEIBEACHHUS KMCHbIX MeTabDONMUTOB, a alb(ha-KeTONIOTAPAT 3aTEM
npespalaeTcs B rmoko3sy. Takum obpa3om, npu roiogaHuM NMpoayKLMs [JIOKO3b!
MOYKaMH YBEJIHYHBAETCH, A MNEYEHbIO — CHUXAETCH.

[ToMHMO TIOKO3bl, MPH TONOAAHMK HEOOXOAMUMBI M APYTHEe MCTOMHHUKH IHEP-
i, JIydiuM 13 HUX SBASETCA XUD, NENOHUPOBAHHBINH B aIMMOLMTAX U HCIOJIb-
3yeMblif B OCHOBHOM MBILILIAMM, B TOM YMCJE CEPIAEUHOI, U MPOM3BOACTBA
AT®. Buibpoc ¥ nansHeiee UCroiib30BaHHE XUPHBIX KUCIOT MPOUCXONST MPH
HH3KOM YPOBHE HHCY/THHA Y BEICOKOM YPOBHE aHTHHHCYIWHOBLIX TOPMOHOB: I110-
KaroHa, KoptTusona, anuHedpuHa U ropMoHa pocTa. [lepeuucieHHbIe rOpMOHbI aK-
TUBHUPYIOT TOPMOHOYYBCTBUTESIBHLIN (hepMEHT IMNa3y Ha MeMOpaHe aanunolnTOB.
OHa, B CBOIO O4epelib, paclleruisieT HAKOTUIEHHbBIE XHPOBOit KIETKOI TPUTJIMLIEPH-
Ikl HA XUPHBIE KMCNOTEl M rmHuepon. KK HanpasisioTes B neyeHb, CBA3bLIBAIOTCS
¢ Denkamu riasMebl M JIEFKO MPOHMKAIOT B renatouuThl. [1pH yyacTHH KapHUTHH-
aleTHaTpaHchepa3Ho TPaHCNIOPTHOM cucTeMbl, oGecneunBaionieit nepeHoc 3hu-
poB XK KapHHTHHa Yepe3 MUTOXOHAPHANIbHYIO MEMOpaHY, OHH MONanaloT BHYTPb
MMTOXOHApHIA. B MUTOXOHAPHMAX renaToUMTOB M3 KOIH3IMMa A XKWUPHLIX KHCHOT
nyrem Oera-okucneHus obpasyercs aleTHI-Ko3H3uM A. Bbinarogaps nansHeiemy
ero 6eTa-oKHCIeHUIO 0Dpa3yloTCsl KETOHOBLIE TeNa, BHIXOASLIME B KPOBOTOK U CIY-
XallMe UCTOYHMKOM 3HEpPruM, HeoDXOAMMOM MbIlliLIAM, COXpaHsAs, TaKuM obpa-
30M, Denok.

B 3HaYUTENLHOM CTENEHH CrOCOOHOCTL K afanTalluK Mpu roJogainn 3aHcuT
OT MPOAYKIMK KeTOHOB. [To Mepe pocTa MX NPUCYTCTBUSI B KPOBM MO3I' U KIIETKH
HCPBHOM CHCTEMbl, B HOPMAIbLHBLIX YCJIOBHAX MCIMOAL3YIOLIME B Ka4YCCTBC MCTOM-
HMKa 3HEPrHH MII0KO3Y, TAKXE HAUMHAIOT NOoTPpebasaThL UX JUist noayvyeHus Heobxo-
IuMoM aHepruu. INepexon Mo3ra Ha HCNOAL30BAHUE IHEPTETHUYCCKOIO HCTOMHHKA,
aNbTEPHATHBHOTO TNIOKO3E, CHMXAET MOTPEOHOCTL B MBILLIEYHOM TMPOTEHMHE KaK
cybcTpaTe rinioKoHeoreHesa, uTo CrocobGCTBYeT YMEHbBILCHHIO MbIINIEMHOro Kara-
fonu3ama B LenoM. Pe3ynbTaToM 3TOro SIBNACTCS CHUXEGHUE KOJIMYMECTBA aMMHAaKa,
MOJIY4aeMOoro rnevyeHbio. CHHTES €10 MOYEBHHLI CTPEMHUTEILHO CHHUXACTCS, COOTRET-
CTBEHHO, CHMXXAeTCsl YPOBEHb JeaMMHALIMK MbileyHbIX Genkon. Ecnn rosonanie
IUTATCA HECKOJIBKO HENENb, YPOBEHb CHHTE3a W BbIBEACHUA MOUYCBHHLI MUHUMH3H -
pyercsi. B opraivMsMe, HOpMATLHO AIANTHPOBAHHOM K IOJIOAAHMNIO, YPOBCHL BbiBC-
JIEHWSI MOYH COOTBETCTBYET YPOBHIO MOYEBOI KMCJIOTEI, MPOAYLIHPYEMOI MOUKAMH.

Takum obpazoM, NpH aganTauvy K rolofaHMIO notepst Oejika MHHHMLIbLHA,
W cyxasg MbIIUEYHAS Macca cTpagacT He3HauuTenbHOo. IMoCKOoNLKY Xup HEe MOXET
6Tk Npeobpa3oBaH B IJIIOKO3Y, HO CrocobeH ObITh MCTOMHHKOM allbTCPHATHBHO-
I'o KETOHOBOTO «TOIUIMBa» JUIST MO3rd, TO MPH HAJIUYHMK IOCTATOUHOIO KOJINYECTBA
BOJIbl HEJIOBEK, UMEIOLIMA MCXOAHO HOPMAJILHYIO MACCY TENa, MOXET rofiojlaTh OKO-
JIO Mecsila, NMOANEPXKNBasi B OTHOCHTENbLHO paboueM cocTOHUHK (PYHKIMH CUCTEM
¥H3HeobecneueHus. [lo Mepe MCTOMIEHHS HCTOYHMKOB MBILICYHOIO MPOTEHHA
M JKHpa COCTOSHHUE IrONIONAIOLIErO YXYALIACTCSH U B PE3YJILTATE HACTYIAET CMEPTh.
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[Mpy HEKOTOPBIX BUAAX TPABM W CEMCHCE OPraHHW3M HE CrocoGeH ananTHpPOBATh-
Csl K roJIofiaHuIo, axe He/uuTe/IbHOMY. Ecin y yenoseka, He MoyyMaoUero muiy,
passuBaercs WH(ekumst Graronaps NSHCTBUIO MEANATOPOB BOCTANICHUS — WHTEp-
JickiknHa-1 n ¢axTopa HEKpo3a OMyXosei, CTUMYJIMPYETCH CeKpeLusi MHCYIHHA,
npenoTspaiuaioliasi odpazopaHHe KETOHOBBIX Te. [1pH MX OTCYTCTBHH MO3T M IpY-
FME TKaHH MPOA0JLKAIOT HYXAATLCS B [JIIOKO3€, YTO CHUXKAET alanTUBHbLIE BO3MOX-
HOCTH opraHu3ma. Meieunas macca ucrowaercsi. Uudexuwus Ha oHe ronoganus
BEIICT K Pa3BHTHIO OTpULIATENEHOTO Bananca a3oTta. [pu ucroweHuu 6onee 50% 3a-
nacos Oenka [1aHCOB Ha BbI3JI0POBIEHHE OT UH(PEKUNN HE OCTAETCSH, CMEPTh, KaK
NpaBujo, HACTYMACT M3-3a HECMTOCODHOCTH ABIXaTENbHONH MYCKY/IATYPBI MOMIEPKM -
BATh MPOUECC NbIXaH M.

AllanTtauua K rojiofaHMi0 HEBO3MOXHA M Y OGONbHBIX KBAlIMOPKOPOM, I1O-
CKONLKY norpebfieHue yrieBoaoB CTUMYTHPYET NPOAYKUHIO HHCYaHHA. Kak n3-
BECTHO, OIHA U3 €ro QYHKUMH COCTOUT B MPEAOTBPALLEHUH HCIOJIL30BAHUS XUpa
B Kauecrtse MCTOYHMKA 3Hepruu. OH Takke ymepXuBaeT XMp oT obpa3oBaHus
KCTOHOBBIX Te€J1, OrpaHHUYMBANA, TAKHM DGDEBOM. BO3MOXHOCTE alallTHPOBATbLCSH
K rononanuio. lNponykuus HHCy/NIMHA 3aMennsieT pa3pyuiedne muii. [TporensH
HE MOXeT ObiTh MCMOAbL30BaH Ana obpa3oBaHusl ansbyMHHa U ApYrux GyHKUH-
OHaNbHBIX OeNKOB. B pe3dynbraTe MOBLILISHHA BHYTPMCOCYAMCTOTO OCMOTHYE-
CKOro napjicHusl pa3pnpaetcst aneMa. KMAKOCTb COXPAHSIETCSl B MEXKIIETOMHOM
MPOCTPAHCTBE, HC BLIXOASA B COCYAbl, M3-3a HU3KOH KOHUEHTPaLWH anbOyMHHa.
Hakonnewuune xiukoeti B TKaHsX, Hapywenue npoaykuuu AT® u cuHTe3a npo-
TeHHOB nposipasiores B amMeHeHuu pynxkuniit LHC, XKT, uMMyHHOM hyHKLMH,
CHHXKEHIH cepaeuHoro seifpoca, yCTaNnoCTH W APYrHX CHMATOMAX. ¥ TaKHX 00/b-
HBIX MTOBBIILIACTCSH YYBCTBUTEABHOCTb K HH(EKUHAM, BO3HHKAET AHapesi, crnocob-
CTBYIOIIAS] JIUILHEIEMY CHIDKEHHIO Macchl Tejla M oCnabneHuio HMMYHHTETA.
Kak npasuno, na arom (poHe pa3siBaeTcs ONMOPTYHUCTHYECKAs MH(EKLMS U Ha-
CTYNAET CMEPTh.

MWKPOHYTPUEHTDI

BuTamuHbl

TepMHOM «BHTAMIHBI» HA3LIBAIOT IPYIINY BEWECTB, YIOBIETBOPSIOUIHX Clleny-
IOILLHM KPUTEPHSM:

® OPraHIYCCKHE COC/IMHEH S, NoydaeMble W3 Oe/1KOB, XHPOB, YIJICBO/10B;

® HATYPQILHBLIC KOMITOHEHTBI MHLIH, MPHCYTCTBYIOWIHE B HEH B MATbIX KOJIHYE-
CTBAX;

® HC CHHTE3HPYIOTCS B OPraHH3ME B KOJIMMECTBE, HEOOXOAMMOM U HOPMaJlb~
HOTO ero (pYyHKUHOHNPOBAHHS;

* SIBISHOTCS KHIHEHHO BRXKHLIMH BELLECTBAMH, OOBIMHO B MANBIX KOJIHYECTBaX
YHACTBYIOT B MoiepXaHui pyHKUNI TKaHEH U OPraHoB, B paSMHOXEHHH, pO-
CTE M PA3BUTHH KJIETOK;

* [IPH HX OTCYTCTBMM BO3HHKAIOT crieunduyueckie CHHAPOMBI Ne(HUUTA WK
HENOCTATOMHOCTH.
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ButamMepamMu Ha3bIBAIOT MHOXECTBEHHDBIE (hopMBI (BCE N30OMEDBI WM aKTHBHbBIC
aHa/iorn) BHTAMMHOB,

ITo xapakrepy MeTaboIM4ecKOi aKTHBHOCTH BHTAMUHBI AEJIAT HA YETHIPE IPYIIIbI:

* MeMOpaHHbIE CTAOUNN3ATODBI;

* IOHOPBI M aKUENTOPLI BOAOPONA U 3JIEKTPOHOB;

® TOPMOHEI;

* KO3H3HMBbI.

Ponb BUTAMMHOB B OpraHM3Me OrpOMHa M 10 KOHLIA NMoKa He W3yueHa. EcTb paH-
Hble 00 Yy4acTHM BUTAMHHOB B DETYSILIMM SKCNPECCHH psana reHon. [laxe He3Ha-
YUTENIbHOE CHUXEHUE YPOBHS BMTAMMHOB MOXET MPUBOAUTL K BO3HUKHOBEHMIO
3aboneBaHMil, KOTOpbie HE MPUHATO ACCOLMMPOBATH C YYACTHEM BMTAMMHOB BO-
obue. Hanpumep, donarsl u ButaMuH B HeobxonmMMel s CMHTE3a, BOCCTAHOB-
JieHus U noanepxaHua crabunbHocTd AHK (Durhie 04), npu aToM ux notpedicHHE
B MOMYNALMH B OCHOBHOM CHMXEHO, ocobeHHO cpeau noxmibix. [Mokasano, 4To
JIIO[IH, TOMO3UTOTHBIE M0 TEHY, KOHTPOAHpYoleMy hepMEeHTbl — META00IN3aTOPLI
$oNaTOB, MMEIOT CHUXEHHBIN PUCK Pa3BUTUS pakKa TOJNCTOIM KUIIKKU. EcTh faHHbIE,
YTO YPOBEHB HHALIWHA UTPACT 3HAYUTEIBHYIO poJib B BoccTaHoBNeHUH [IHK B oTBeT
Ha €€ pa3pylleHHe, TAKMM 00pa3oM, TAKXKE Orpeaesisi pPUCK BOSHMKHOBCHHUA paka
KuuieyHuka. Eme oauH (hakTop pMcKa BO3HMKHOBEHMS paka — HENOCTaTOK pH-
botnaBuHa. AKTUBHO BELYTCS HCCACIOBaHUS I10 onpeaeieHuo poau pubodiapiHa
B OOMEHE Xene3a, YTo KpaiHe aKTyalbHO NpPH pa3sBMTHW aHemuu. Ponib BuTaMuHa
D B npenoTBpallieHHH 3a60/IeBAHHH KOCTEH XOPOLIO M3BECTHA, B TO XKC BPEMSI €CTh
IIaHHBIE O €ro YYaCTHH B MEXaHM3MaX B NPEeAOTBPALIEHHH HEKOTOPLIX BU/IOB PaKa,
paccessHHOro ckyiepo3a 4 auabdera |-ro tuna. YTeepxkuaor, uro AcuunT BUTaMUHA
D u kaneuusi — (akTopbl pMCKa Pa3sBUTHs HEKOTOPLIX TUIOB pakoBLiX 3ab6oJieBa-
HHMH, XPOHHUYECKOI0 BOCITAJIEHUSA U aYyTOMMMYHHbIX 3a6oneBaHuit, MeTaboJIMUECKUX
3ab0jieBaHUM W rUnepTeH3nu. Janubiit akr ansiercs: KpailHe 3HAUMMBIM B YCJI0-
BHSIX BBICOKOH pacrpoCTpaHEHHOCTH ONMCAaHHBIX HAPYIICHUIA B MOMYJISILAH.

Hyoke npuBeneHsl KpaTKue AaHHbIC O (DYHKUHAX U MCTOYHMKAX OCHOBHBIX BH-
TAMUHOB:

* gumamur C (acKopBuHOBast KucnoTa; cyrouHast noza — 70—100 mMr) — KOM-
MOHEHT OKUCIITMTEIbHO~BOCCTAHOBHTE/IbHBIX CHCTEM, YYACTHUK MMAPOKCHIIN-
POBAaHHSA MPOJIMHA, HEOOXOAMMOro Uil CMHTE3a CTPYKTYP COCHMHHTC/IBLHOIN
TKAHU, B CBA3HM C YEM IpPHU ero aeduuuTe pa3BuBacTCs LIMHTA, YUaCTHHK OKHC-
JICHUS XOJIeCTepHHa, CHHTE3A pslla TOPMOHOB, MMMYHOI¢HE3a, aHTHOKHCIIN-
TeJb;

® gumamun B, (THAMHMH, aHTHHEBPUTHBIHA BUTaMUH; 1,4—2 Mr/cyT) — cocTaBHas
4acTh (PEPMEHTOB, YYACTBYIOLIHX B OOMEHE XUPOB, YIJIEBOA0B, OEIKOB, BO/LbI,
HEeoDXOAMM [L1sl CHHTE3a alleTUIXOIMHA;

* gumamun B, (pubo- wim nakroduasun; 1,5—2 Mr/cyt) — xodepmenT hep-
MEHTOB, KaTAIW3UPYIOLIMX TPaHCMOPT SNEKTPOHOB B OKHCIWTENLHO-BOC-
CTAHOBUTEJbHBIX peaklHAX, HE0OXOMUM JUISI LIBETOBOTO 3PEHHsI H MPOLIECCOB
KPOBETBOPEHUSA;

» gumamur PP (HUKOTMHOBasi KMC/IOTA, HUALIMH, AaHTUINE/UIArPUYECKHIA BUTA-
MHMH; 15—20 mMr/cyT) — KodepMeHT )epMEHTOB, YUACTBYIOLHX B OKHCIHTE/b-
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HO-BOCCTAHOBHTENLHLIX peaklHsX, OBECMEYMBAIOIINX KIETOUHOE ALIXAHHUE,
yayuuaet (PyHKUHOHAIBHYIO aKTUBHOCTD reveHn, KKT, Koxu, NoNoKNTE b-
HO BJIMsIET HA OOMEH XONCCTepUHA, YYaCTBYCT B IPUTPOINOIIC;

* gumamun B, (MUPUIOKCHH, allePMUH; 2 MI/CyT) — KOMIOHEHT (DepMCHTOB,
y4acTBYIOUIHX B 06MEHE aMHWHOKMCIIOT W JIDYTHX BELLECTB, HEOOXOAMM IS
(yukunonuposanus LIHC, neueHu, KOXH, KPOBETBOPHBIX OPraHoB;

* gumamun B, (unaHkobanaMuH, aHTHAHEMUYCCKHIi BHTAMHH; 2—3 MKr/cyT) —
HEOBXONMUM Uil IPUTPONO33a B KOCTHOM MO3re, SIBISIETCS JMMOTPOMHBIM
(hakTOpPOM, YHaCTBYET B CHHTE3€ HYKJIEMHOBBLIX KHCJIOT, HEODXONUM TS Of-
TUManbHOro pyHkunonuposaHus LUHC 1 nepudepuyueckoin HepBHOH CH-
CTEMBI;

* gumamun B, |ponuesas kucnora, ponaunn; 0,2 mr (200 mxr)/cyt| — yuacTHHK
npouecca KpOBETBOPEHHs!, NMPOLECCOB METHUJIMPOBAHUA B MMEYEHH, CHHTE3a
HYKJIEUHOBbBIX KUCIOT, XOJIMHA, NOMOXHUTENLHO BAMsACT HA DYHKIHH MTEYEHH,
MOBLIIAET YCTOHYMBOCTb OPraHM3Ma K padiMYHbIM XMMUYECKUM (akTOpam
(B opraumnsme juisa npossicHusi Guonorunueckoro addekra donuesas KUCIO-
Ta NOXKHA NMPEeBPaTUTLCA B (POJTMHOBYIO KHCIOTY, YTO MPOMCXOANT B MPHCYT-
CTBHH BUTaMinHa C);

¢ puomun |Buramuu H, 0,15 mr (150 mkr)/cyt] — yuactsyet B o6MeHe XHPHBIX
KHCIIOT 1 CTEPHHOB, CNOCOGCTBYET HOPMANbHOMH (DYHKUMH KOXH W HEPBHOM
CHCTCMBI;

® gumamun B, (nantoteHosas kucnota; 5—10 mr/cyt) — BxoauT B coctas (ep-
MEHTOB, KATAJH3NPYIOLULNX NMpeBpallieHne B OpraHU3Me yriesonos, Genkos,
AKUPOB, NMPHHHMACT YMACTHE B CHHTE3€ aleTHIXOJNMHA, CMOCOOCTBYET ONTH-
ManbHOMY hyHKunoHnposannio LUIHC, xene3 BHyTpeHHEH CeKpeuuH, Crio-
cobersyer Hopmamzaunn Motopukn AKKT, yyactyer B 00e3BpexHBaHHH
MPOMBIIIICHHBIX SI10B;

* pemunon (BUTaMuH A; 1—2 Mr/cyT) — BUTAMHH pPOCTa, BUTAMHUH 3peHUSI (ajib-
neruanast popMa ero — peTHHAb, BXOANT B COCTAaB 3PUTENLHOIO MUTMEHTA),
VIACTBYCT B OHOCHHTE3¢ IIIKONPOTEMHOB B CIIM3HCTLIX 000/10MKaX;

* kaasyudpepoas  [Butavmusl Dy, D, antnpaxuthueckuit daxtop; 0,025
(2,5 mKr)/eyr| — peryanpyior BecacsiBanne Kaapuusi B KKT u noukax, cno-
CODCTBYIOT NEPCHOCY KUIbLINA N3 KPOBH B KOCTHYIO TKaHb;

* moxogeporst (Butamun E, sutamnn pasmuHoxenus; 20—30 mMr/cyt) — yya-
CTBYIOT B TKAHCBOM ALIXaHHH, ABISIOTCS 3(DPEKTUBHBIMH AHTHOKHCTUTEIS -
MIl, TOPMOS3SIT MEPEKICHOE OKHCCHHE JIMITHAOB, MOBLILLIAIOT YCTOHUHBOCTD
MeMOpaH 2pHTPOLIMTOR K Pa3pyllaloldM BO3AECHCTBUAM, BIHMAIOT HA CHHTE3
MOAOBLIX FOPMOHOB, PErYJINPYIOT MPOLECC PA3MHOXEHHS, OKa3bIBAIOT Onaro-
NPUATHOC BANSTHHE HAa MeTaboJIN3M B CKEJIECTHBIX MBIIILAX, CEpALE, MEYCHH,
HEPBHOI CHCTEME;

e ghurnoxunon (sutamuu K, antnremopparuvieckuit Buramun; 0,2—0,3 mr/cyr) —
YYACTBYET B CHHTE3e NPOTPOMOHHA M APYIHX MPOKOAry/IsIHTOB;

® xoaun (ButamuH B 600 mr/cyr) — peryaupyer oO6MEH JKHPOB, y4acTBYET
B GHOCHHTE3E NeLMTHHA, OKA3BIBACT MOI0XHUTENbHbIH THMOTPONHbIH 3 dexKT,
T.C. PEAYNPEKIACT XKHPOBOE MEPEPOXRAEHHE MEUEHH;
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* unosum (BuramuH B 1—1,5 r/cyt) — perynsrop oomena sewects B LIHC, nu-
NOTPONHBIA DAKTOD, AKTUBATOP MOTOPHOM ACATEJbHOCTH XEylKa, crnocod-
CTBYET CHHXEHUIO YPOBHA XOJIECTEPHHA B KPOBH, Ero MHOIO B MsiCe, CepLe,
fiilax, 36pHOBBIX;

* opomogas Kucaoma (BuTaMuH B, ; cyrouHas HOpMa He yCTaHOBJIEHa) — y4a-
CTBYET B CMHTE3€ Denka, B poueccax pocTa, peryiupyer (pyHKUMH NEYEHH,

* Ouogaasoroudsl (BuTamMuH P; 35—50 Mr/cyr) — rpynna BAB (pyTHH, KaTexu-
Hbl), MOBLIUAIOT MPOYHOCTL CTEHKH KalWUISPOB, HOPMAIM3YIOT TKaHEBOE
IbIXaHHe;

s MemuaamemuoHuH-cyabghorull (BuTaMuH U; cyTouHas no3a He yCTAHOBJIEHA) —
NMPOTHBOA3BEHHBIN (haKTOp, 00NanaeT BLIPAXKEHHBIM JIMMOTPOIHLIM AEHCTBH-
€M, MOAOOHO XONHHY, MPEnATCTBYET 00Pa30BaHMIO A3B CAM3MCTOH 0DOIOUKH
XKenynka, CTHMYJIMPYET HX 3aKMBJIEHHE, 3TOro BUTAMUHA MHOIO B COKaX Cbl-
PBIX OBOLUEH, OCODEHHO B Kanycre;

* nareamogas Kucaoma (ButamMuH B ,; cyTouHas noTpebHOCTL — OKOJIO 2 MT) —
001anaeT BRIPaXEHHLIM JIMNOTPONHBIM 3ddekToM, HOpMaNIN3YET TKAHEBOEC
ObIXaHHE;

® xaprumun (BUTaMMH B, wnu B ; cyTouHas 103a He onpejeseHa) — Heobxo-
JAM IUIS TIEPEHOCA KUPHBIX KMCJIOT W3 LIMTOIUIA3MbI B MUTOXOHAPHM, T/IC OHH
okMcasiloTes B uMkie Kpebca ¢ BbicBOBOXAEHMEM 3IHEPTUH, MOITOMY TPH
HENOCTaTOYHOCTH BUTAMUHA MMEET MECTO NeDULIMT IHEPrUM; ITOT BUTAMMH
COHEPXWUTCS B NMEYeHH, MSICE, MOJIOKe, obpa3yercsi U3 MCTHOHUHA W JIM3MHA
MpH y4acTHH XeJjie3a U BUTaMuHa C,

MWHEPAJIbHbIE BELLIECTBA

MHHC[J&JI!:HI:IC BCLUECTBA B 3aBUCHUMOCTH OT COOCPXAHHS B OpraruvsmMc i nu-
IIEBBIX NPONYKTaX MOAPA3AE/AIOT Ha MAKPO- M MUKPO3JieMeHThI. K MakpoaieMeH-
TaM, KOTOpbLIE COlepXaTcs B BOJIBIIOM KOJHYCCTBE, OTHOCATCS Kauibimit, hocdhop,
MarHui, Kanuii, HaTpuid, xiop K cepa. M3 MHOrHMX MHKPO3JIEMEHTOB, KOTOPLIC CO-
NepXKAaTCs B OPraHM3Me Y NpoAyKTaX B OUEHbL MAJIOM KOJIMUECTRE, NPU3HAHLL HEOO-
XOAMMBIMH IUTSl JKU3HENEeATeNbHOCTH (XKene3o, Meab, MapraHell, HUHK, KOOaIbT,
ion, rop, XxpoM, MOJTMONEH, BAaHANWIA, HUKEJIb, CTPOHLIMI, KpEeMH Ui, celei).

3HayeHHe MMHEpPAJIbHbLIX BellecTB MHOroobpasHo. Baxua ux ponab B nocrpo-
eHWM TKaHel opraHuama, ocobeHHO KocTei. MakpoaiieMeHThl yHacTnyloT B pery-
JIAUKMUA KMCIIOTHO-OCHOBHOIO COCTOSIHMS B OpraHu3amMe, B Kpopu 1 MCXKKJICTOUHbBIX
XUAKOCTAX MOANEpXHUBaeTca cnaboiuenounas peakiiusi, M3MeHEHHE KOTOPOil OT-
paXaeTcs Ha XMMMUECKMX NMpOLEccax B KJIETKaX M COCTOSIHKMH BCEro OpraHH3mi.
MuHepanbHEIE BELIECTBA MUK OKA3LIBAIOT NPEUMYILECTBEHHO LIEIOYHOE (Kilb-
LIMH, MarHdi, HaTpuid, Kanui) wnn kucnorHoe (docdop, cepa, xJop) AcHCTBHE
Ha opraHu3M. B 3aBHCHMOCTH OT MHHEPAJLHOIO COCTABA HEKOTOPLIC MPOAYKTHI
BbI3bIBAIOT LUEIOYHbIE CABUTH (MONOMHLIE, OBOLLH, (PPYKTLI, ATOALL), & APYIHE —
KMCIOTHBIE (Msico, puiba, siifia, xi1eb, kpynst). JUeTsl WenouHoit HanpasieHHO-
CTH NPUMEHAIOT [PY HEAOCTAaTOMHOCTH KpPOBOOOpalUCHHUS, MOUEK, MeYeHH, NMpH
TsKensix hopMax caxapHoro auabera, MouekaMeHHOH DoneaHu (ypaTypuu, OKcal-
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YPHH). [IneTa KMCiIoit HanpaBaeHHOCTH PEKOMEHAYETCH MPY MOYCKaMeHHOH 60-
Jie3Hu ¢ hocdatypueit.

MakpoanieMeHThl PeryJMpyioT BOAHO-COJNCBON 0OMEH, MOAAEPKUBAIOT OCMO-
THUCCKOE JIaB/ieHWe B KJIETKaX U MEXKJIECTOUHBIX KMAKOCTAX, UTO HEOOXOAMMO JUTs
MEPCABHAKEHHS MEXIY HMMM MUTATC/ALHBIX BELLECTB M MPOAYKTOB oOMeHa. Hop-
MaJlbHast (DYHKIIMsI HEPBHOI, CepIeYHO-COCYINCTOM, MUILEBAPUTENBHON W APYTUX
CHCTEM HEBO3MOXHA 6€3 MUHEPAIbHBIX BELECTB. MUHEpaNbHbIC BELLICCTBA BIUSIOT
Ha 3aWMTHBIE (DYHKUMK OpraHM3Mma, ero UMMyHUTeT. [IpoLiecChl KpOBETBOPEHMS
H CBEPTHIBAHHS KPOBM HE MOIYT MPOMCXONHTDL De3 yyacTus Xejesa, MeId, Maprasua,
KaIbUMSI U APYTHX MUHEPAIbHBIX JIeMeHTOB. MHHEpalbHbIE BEIIECCTBA, OCODEHHO
MHUKPO3JIEMEHTLI, BXOAAT B COCTAB MJIM AKTUBHMPYIOT AEHCTBUE (PEPMEHTOB, rOpMO-
HOB, BUTAMHHOB W, TAKUM 06pa30M, YYACTBYIOT BO BCEX BUAaX OOMEHA BELLIECTB.

MuHepanbhble BEWECTBA — HE3aMEHHMMas COCTABHAS YacTh NMUILEBOTO PaLHo-
Ha, a X JUTHTEeNbHbI aenumT uan n36BITOK BeleT K HapyllleHWsiM o6MeHa BellecTs
U 3abosieBaHUAM.

OcHOBHBIE NPHYMHBI 3TUX ABNCHUIL CNIEAYIOLIHE.

* Jlautenshoe npeobnagaHue B MHTAHUM OAHUX MPOAYKTOB B YIIEPO APYTUM.

Tonbko pasnoodpa3sHblii NpoayKTOBLIl Habop obecneynBaeT cOhanaHCHpOBaH-
HOE MOCTYIICHUE BCEX MMHEPAIbHBIX BELLECTB. Tak, MOJOYHBIE MPOAYKThI —
JVYILHE HCTOMHHKHN JIETKOYCBOSIEMOTO KaIbLMs, HO CONEPXAaT Malo MarHus
I KPOBETBOPHBIX MUKPOIIEMEHTOB,

* Henoctatok nin n30bITOK MUHEPAJIBHBIX BELLIECTE B MECTHBIX MULLEBLIX MMPO-
AYKTaxX, 00VCIOBIEHHBII XMMHYECKHM COCTABOM IMOYBLI M BOILI OTAENBHBIX
reorpadnieckix paitoHos. B pesyabTate BO3HHKAIOT 3HIEMHUHBIC, T.C. CBOM-
CTBCHHbLIC OnpeaeacHHbIM paitoHaMm, 3a6oneBaHus, HANPUMEDP SHAEMHYECKHH
300 OT HellocTaTKa iionaa.

* HechanancupopanHoe nutanue, U30bImoK miH AeHUNT B paLMOHE pasiM4HbIX
[MHIICBLIX BCLICCTB HAPYILACT YCBOEHHE MAKpPO- H MHKPO3JIEMEHTOB. HEI.IIIJH"
MEP, VCBOCHHE Kb YXYAIIACT H30bITOMHOE COACPXAHME B MHILUE XHPOB,
(hocchopa, MarHis, AaBeneBoil KHCAOTH, MPHBOANT K AchULMTY BUTaMuHa D.

* OTCyTCTBIE H3MEHCH I MUTAHUA [TPH NOBbILLEHHOM NOTPEOHOCTH OpraHu3Ma
B MITHEpILHBIX BEeUlecTBax, 00yCNOBACHHON (PH3NONOTHYECKHMH MPHYMHA~
Mit. YV GepeMEHHBIX I KOPMSILUMX KEHUIHH BO3PAcTacT NMoTpebHOCTL B Ka/lb-
LU, JKEJIC3E 1 APYIHX MHHEPATBHBIX BELLIECTBAX.

e JaGonepanna, a TAKKE JCKAPCTBEHHAs Tepanus, BeayllHe K yXYAUIEHHIO
BeackiBatis MuHepanbHbix Bewects 3 KKT, HapywieHHio X obmeHa, mno-
BBILCHHBIM [10TepsiM (Done3Hi MuueBapUTEIbHON 1 SHIOKPHHHOH CHCTEM,
Mo4eK, oXory, kposornorepH). Bee 310 TpeGyer MaMeHeHHN XapakTepa IH-
TaHus. Kpome Toro, coaepxaHne MHHEPANbHBIX BELUECTB CNCUWAIBHO YBE-
JAMMHBAIOT WIH YMEHBUIAKIOT 32 CYET COOTBETCTBYIOLIEro noabopa npoaykros
B IIMETAX NP MHOIHX 3a060JICBAHHAX.

OrcyreTBie KOHTPOJS 33 [paBHIBHOCTBIO MCMOJIL30BAHHSI HEKOTODLIX NMET

H COCTOsIHMEM DONBHOTO MOXET Bhl3BaTh HapylieHHs oOMeHa BELUECTB H 3abose-
BaHHs OT HEAOCTATKA MIH M3OBITKA MHHEPaIbHBIX 2JIEMCHTOB. Hanpumep, npu
JUTHTEeILHOM GeccoieBoM NMUTaHUK npu 3aboneBaHusax novek 1 CCC MoOXer BO3-
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HHKHYTb AEOULHT B OPraHU3ME HATPHSA H X/I0pa C COOTBETCTRYIOIIEH KITMHHYECKOH
KapTHHOI.

ConepxaHue MHHEPATLHBIX BELIECTB B MHILEBLIX MPOAYKTAX MPEACTABACHO
B TabJi. 4.4 NpH XapaKTEPUCTUKE OTASNBHBIX MAKpPO- U MUKpoanemMeHTOB. [Motepu
KanbUus, Mardus, Gocdopa U xenesa npu TeiUioBoi KyJlMHapHO# 06paboTke pac-
THTEJIBHBIX MPOAYKTOB cocTaBisiioT 10%, xuBoTHbIX — 20% (s kansums — 15%),
B cpenHeM — 13%. [Npu HenpaBUABLHOM Ky/MHapHOM 06paboTke (IUTENLHOM Bap-

K€ OYHILEHHBIX OBOLUECH, pa3MOpPAXUBAHMM MSICA B BOAE) MOTEPH BCEX MUHEPAb-
HBIX BEIIECTB YBEJIHUHUBAKOTCH.

Tabmuna 4.4. Conepxanne MIHEpanbHbIX Bewects B 100 r chLeno6Hoil YacTH NPOAYKTOR

K i et IThuiesble NpoOAYKTLE
BEIIECTB, MI POAY

Kansuueit

Ouyenb Gonbioe (Gonee Chripbl, MoNoko, kKedmp, Teopor, hacons, NETPYLIKA, JYK 3C/IEHbLINA,
100) nacta «OkeaH»

Bonewoe (51-100) CwmeTtaHa, fifLa, rpeqHeBas 1 OBCAHASA KPYTibl, FOPOX, MOPKOBb,
CTaBpHAa, CeJibilb, Ca3aH, HKpa

YnmepenHoe (25-50) Macno cimBouHoe, cKymbpus, OKyHb, CyAaK, TPECKa, MUICHO, Kpyna
nepsaonas, xieb H3a MyKH 2-1o copTa, KanycTa, 3eAeHbIi ropoliek,
peOouc, CBCRKJIA, aﬁpuxocm, BHLUIHA, CAHBLL, BHHOIPaA, anejabCHHLL,

KnyGHuKa
Manoe (mMenee 25) Msico 1 MSICHBIC NPOAYKTHI, KPYlia MaAHHAsH, MAKAPOHDI, Xiich
H3 MYKH BBICILICTO COPTA, Kap‘rml:cm.. OrypLLL, TOMATLIL, ilj:lﬁ}".!‘ nbno-
KM, IpyLIH
@ocdhop
Quens Gonbiioe (Gonee Chuipkl, Jaconk, HKpa, KPynLl OBCSHAN, NEPAOBas, Nevuciib FOBsixKiy
300)
Bonemoe (201—-300) Teopor, Msaco KypHHoe, pbiGa, rpevyHenan Kpyna, mucHo, ropox,
1oKonan
VYuepeunoe (101=200) TFopsinuHa, CBHHUHA, KONBACH BAPCHBLIC, HilllA KYPHIIBIC, KPYNa Kv-
Kypy3Has, xiued 13 Myku 2-ro copra
Manoe (51-100) Monoko, cMeTaHa, puc, MAHHAA KPyna, MaKapoHbl, XJieh 13 MyKi

phicliero ¥ 1-ro copra, Kaproenb, MOPKODLL

Ouens manoe (Menee 50) | Macno ciHBoMHOE, KanycTa, YK 3eACHLI, Oryplibl, CBCKIA, TOMI-

Thl, AGpHUKOCL, Ap6Yy3, rPyILH, CAMBLL, AGAOKH, BHIOIPML, BHLLTIN,
KnybHHKa, CMOpOoAHHA

Maenuit
QueHb Gonplioe (Gonee | OTpybH NIUEHUYHBIC, MOPCKAS KATIYCTA, OBCAHAN KPYIA, YPIOK,
100) HEPHOCHHE, MILEHO
Bonewoe (51—100) Cxym0Gpus, cenbib, KaibMapst (i), nacta «Oxeans, silua, rpev-

HEBask M NepoBas Kpynbl, ropox, x1e6 13 Mykn 2-ro copra, YKpoit,
NeTpyllKa, canat

Ymepennoe (25—50) Kypbi, Chip, Kpyna MaHHas, 3e/ieHuil ropolueK, CBEKII, MOPKOb,
BHLUNS, CMOPOAHHA YCPHAS, M3IOM
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Oxonyarue maba. 4.4

Komriecrso munepanbibix
BEIEeCTs, M

[THmessie npoayKTH

Manoe (menee 25)

Mosioko KopoBbe, TBOPOT, MACO KHBOTHRIX, KONGACL! BAPEHBIC,
CTABPHAA, XK, TRECKA, pHC, MaKapoHB!, X/1eh H3 MYKH BLICILEIO CO~-
pTa, ToMaThl, Kaprohens, Kanycra, abpuKocs!l, BUHOrpal, A6IOKH

Kaauii

QOuens Gonbluoe
(Bonee 300)

Ypiok, (pacons, Mopckas KamycTa, 4epHOCIUB, H3H0M, FOpPOX, KapTo-
dens

Bonburoe (251-400)

loBsanHa, CBHHIHA MACHAsA, TPECKA, XEK, CKYMOPHA, KanbMapsl
(¢hune), Kpyna opcAHan, 3eN€HBII TOPOLLEK, TOMAThl, CBEKNA, PENHC,
JIYK 3e/IeHbli, YepeuIHs, CMOPOAHHA YepHas H KpacHas, BUHorpan,
aDpHKOChHI, MePCHK

¥mepennoe (150—-250)

M$CO KYpHHOE, CBHHHMHA JKUPHasd, CYAaK, MIEHO, Kpyra rpeyHeBasd,
xneb 13 MyKH 2-T0 cOpTa, MOPKOBb, Karnycra, Kabaduki, ThikBa, Kny6-
HHEA, r'p}"l]'_lll. Cﬂliﬂh[i ANMENbCHHBI

Manoe (menee 150)

Mo0oKO, TBOPOT, CMCTaH4, Chip, Kpyla MaHHas, pHC, MaKapoHB.l,
x1e6 113 MYKH BBICLLIETO COpPTa, Orypiibl, apGy3, GpyCHHKA, KIOKBA

Hampuii

Ovens Gonpioe (300
u bonee)

Cripsl, OpbiH3a, Konback! BapeHbie H KOMYeHbie, puiba coneHasn
11 KOITMCHAs , KAMYyCTa KBauleHasn

Yaepenunoe (51-100)

Maco ¥HMBOTHBIX 1L NTHL, pbiGa cBexas, Aiiua, IWOKOoNal, CBeKIa,
WIMHHAT, canar

Manoe (20-50)

Maonoxo, kediip, cMETaHa, TBOPOr, MOPOXEHOE, ropox NYUWEHBIH,
KpYIa OBCSIHAS, NedeHbe, GONBIINHCTBO KOHMET, TOMAaThI, Kap-
Tothens, peBetb, pena, nepchki, A0NM0KH, BHHOrpad, ¢MOpoliiHa
qepHas

Ouenn amaoe (menee 20)

Myka, Kpyiibl, MAKAPOHHBIE W3NS, X1eb Decconepoit, Macao ik~
HOMHOC HECONEHOE, Mell, OpexH, GonbIIHCTBO oBoulei, GpyKTOB
W ArOL, rpnidbl coexue

Kejeso

Ouenis onsitoe (Gonee 4)

MscHbie cyONPOAYKTHI (MeveHb, MOYKH, A3bIK), KpYNa rpevHenas,
chacouib, ropox, toxonal, rpudnt Gensie, YepHHKa

baasioe (2—4)

Tonsianna, GapaHita, KOHHHA, MACO KPONnKa, sifiua, Xied H3 MyKH
|-r0 It 2-r0 COPTA, OBCAHAA KPYNa, NIICHO, ABNOKH, IPYILIH, XypMma,
alipa, NHXIP, KH3IWL, WNHHAT, OPEexXH

¥aepeunoe (1-1.9)

CRHHIHA, MACO KYP, KonGackl BAPEHBIC, COCHCKH ChIP, CAPAMHLL,
cKyMGpIS, CTABPHAA, CeJikilb, HKPA PHIG, Xn1e6 13 MYKH BRICIIETO
copTa, KPYIbl NIEpROBas, AYHEBAN, MAHHAA, PHC, kaprodens, Ny
sencHbiil, pemic, cBeKNa, wasens, apoy3, AbIHA, CIHBA, TPAHAT, HeC-
peiHs, KayOHIKa, MAIHHA, CMOPOAHHA HEPHAA

aaioe (0,.4-0.9)

opGyua, kamGana, Kapr, TPeCKa, CyAaK, XeK, MeAl, GaknaxaHsl, e~
nebiil ropoLex, KarycTa, IyK penyaThbiil, MOPKOBb, Oryplibl, NepeLl
cnanKiii, THIKDA, CMBA, EPCHKI, JIHMOHBI, BHHOTpal, a6pHKOCH,
BIILIHA, KPHUKOBHUK, KMOKBA

Ouenb Manoe (0,1-0,3)

Monoko, kedup, CMeTaHa, TBOPOT, ancALCHHBI, MAHAAPHHDI
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Kanpumit GopMHPYET KOCTHYIO TKaHb, YUACTBYET B npoueccax Bo3OYyIHMOCTH
HEPBHOH TKaHH, COKPATHMOCTH MBILIIL U CBEPTHIBAHUM KPOBH, YMEHbLUACT NPOHU-
LAEMOCTh coCYNOB. OH siBnsieTest HeOGXOMMMOI COCTABHOM YacThIO siipa M MeMOpaH
KIETOK, KMETOYHBIX W TKaHEeBBIX XHaKocTel. Kasbuuili BaMser Ha KUCIOTHO-OC-
HOBHOE COCTOSIHME OpraHM3ma, akTuBupyeT psii epmenToB. OH MMeeT NMPOTHBO-
BOCTIAJINTE/ILHOE NEHCTBUE H YMEHBILUAET SIBNCHUS AJUIEPrHH.

1o conepxaHuio 1 MOMTHOTE YCBOSHMS IYULLIHE MCTOMHHUKH KaJlbLIMSI — MOJIOUHbIE
NPOAYKThI. YCBOCHHE KaJIbLIHA 3aBHCHT OT €r0 COOTHOILEHHS C APYTHMM ITHLLEBLIMHA
BEIIECTBAMM B NMpOAYKTax, Gmonax v pauuoHax. [1pu u3bsitke B nuie ocdopa,
B YaCTHOCTH B BUIE (DMTHHOB 3epHOBBIX 1 6060BLIX MPOAYKTOB, B KMIlLIEYHUKE 0Opa-
3YIOTCS HEPACTBOPUMBIE, BBIBOAUMBIE C KAOM CoeiMHeHMs Kanbumst. [Tocne Beachl-
BaHHS H30bITKA (hocthopa BO3ZMOXKHO BbIBEICHME KaJIbLIMA U3 KocTei (cM. Tabin. 4.4).

OnTHManbHBIM IUTS B3POC/TBIX OTHOLIEHWEM Kaiblius K (hochopy cuntaior |:1,5.
OrtHomenue Kanbuus K docdopy B Koposbem mosioke — 1:0,7, Tsopore — 1:1,5,
coipe — 1:0,5, ropanune — 1:20, Tpecke — 1:8, siiiuiax u xnebe — 1:4, kaprodene
W OBCAHOMW kpymne — 1:6, a6nokax, MOpKoBH U ceekiie — 1:1. Takum obpazom, 310
JIYYIIHE COOTHOIIEHUST B MOJIOYHBIX MPOAYKTAX U HEKOTOPbLIX OBOLIAX W (DpYKTax.
CoueTraHue NPOAYKTOB YIYULUAET COOTHOLIEHMsI KanbLus 1 (hocopa (Kawmn Ha Mo-
JIOKe, xJ1e0 ¢ ChIpoM M Ap.). KanbliMii BcackiBaeTcs M3 KMLLIGYHUMKA B BUJEC KOMIUICK-
€a C XHUPHBIMU H XENYHbIMUA KHUcaoTaMu. Henoctatok u M3abbITOK KUPOB B MNHILLLE
YXYALaeT YeBoeHHe KanbLusa. M30bITOK XX1poB 06pa3yeT HEBCACKIBAIONIHECH KaJlb-
LHeBble MbUia. [Ipy OIMHAKOBOM MEXaHM3ME BCACBIBAHMS KalbUWsl M MarHUs M3-
OBITOK MOCHENHEro CBSI3bIBAET B KMILICUHMKE YACTh JKMPHBIX W KEAUHBIX KUCNOT,
HEOOXOOMMBIX UISl YCBOCHMs KaNbLusl. JIYUIIMM OTHOLLICHUEM KAJIBLLIKS K MarHuio
B nuuie sasaserca 1:0,5. B xnebe, kpynax, msace n kaproene oTHOMICHUE KaJIbLWS
K MarHuio B cpepHeM cocraeaser 1:2, B mosioke — 1:0,1, TBopore — 1:0,2, Bo mHo-
rMx oBowax ¥ pykrax — 1:0,5. ¥xynuwaer BcackiBaHUE KILLIMS LIaBEacBas KHCI0-
Ta, KOTOpoit HoraThbl IIMMHAT, LIABENb, MHXUP, KaKao, LLOKOoNall.

I1pu pedruure BuTaMMHa D BcachiBaHWE KAIbLMSI PE3KO HAPYILACTCS M Ha'UM-
HAeT MCIOJIb30BaThLCs KaNblMil KocTed. Kak HenoctaTok, Tak M U30LITOK Oe/IKOB
B pallMOHE YXYALUAET YCBOCHHWE KaJlbLIMsl,

CyrouHas notpebHOCThL B Kanbuuu s Bapocibix — 800 mr. Coaepkanne Kajib-
1M yBenuauBaioT B AMetax oo 1500-2000 Mr npu annepruveckKux M BOCNaaMTe /1 bHbIX
3a00eBaHMAX, B YACTHOCTHU, COMPOBOXAAIOWIMXCS MOPAXKEHNEM KOXH U CYCTABOB,
TIpH MepesioMax KOCTeH, Tybepkynese, 3abosieBaHMsIX, BEAYUIMX K HapyUIEHNIo
BCachblBaHUA KabUKs (XPOHWYECKHX SHTEPHUTAX M MAHKPCATUTAX, HEKOTOPbLIX 60-
JIE3HSX MEeYeHH U KeNYHBIX TIyTel), JJTHTENILHOM JIEUEHHUH TJIOKOKOPTHKOHAHLIMH
M aHabonuueckumMy ropMoHaMu. CoziepXXaHue KalbLus B AMCTE YBEJIHYHBAIOT B OC-
HOBHOM 33 CYET MOJIOYHBIX MPOMYKTOB.

Docdop. Coenurenns: Gocdopa NpUHUMAIOT YUACTHE BO BCEX POLLECCAX KH3-
HENEATENIbHOCTH, HO 0C0D0E 3HAYEHHE OHM MMEIOT B OOMEHEe BELIECTB M (DYHKLIHH
HEPBHOM W MO3rOBOM TKaHeM, MBIIIILL, TIeUCHH, TToUeK, B obpa3zoBaHum KocTeil, (hep-
MEHTOB, ropMOHOB. Poc)op BXOAWT B COCTAB HYKJIEMHOBBIX KHCJIOT — HOCHTCICH
HacneacTBeHHOCTH M AT® — HakonuTes1 SHepruu. JIyHiunM uctodrnkom hocopa
SIBJISIOTCS! JKMBOTHLIE NPOAYKTHL, XOTsl MHOro (hocchopa CONEPXUTCH M B 3CPHOBbIX,
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H B 0000BLIX 1potykTax. OAHAKO M3 nociaeaHux coeauneHus (ocdopa (GUTHHEL)
MJ10X0 ycpauBaloTcsi. M3 XKMBOTHBIX TIPOAYKTOB BcackiBacTca B KuueyHuke 70%
thocopa, U3 pactutensHbix — 40%. 3amaunBanue Kpyn v 606OBBIX MEpel KYTMHAD-
HO#t 0bpaboTkoit yayuiuaer yesoeHue ocdopa. Cyrounast norpebHocTh B hocdope
st B3pocnbix — 1200 mr. Conepxanue gocthopa B iueTe yBeTHHHBAIOT NPH TYOEP-
KyJniese, 3aboneBaHHsAX HEPBHOI CHCTEMBI, riepesioMax 1 3aboeBaHHsAX KOCTeH.
Marnmii yuacTsyeT B YIJIEBOAHOM, XHPOBOM W SHEPreTMYecKoM o6MeHe, Ko-
cTe0bpa3oBaHMM, HOPMANM3YCT ACSATENLHOCTL HEPBHON CHUCTeMBbl M cepaua. OH
ob1anaeT aHTHCIIACTUYECKUM M COCYAOPACIIMPSIOIIUM ACHCTBUEM, CTUMYIHPYET
INBHTAaTENbHYIO (DYHKUMIO KMIUEYHHKA M XeaucoTaeneHne, Martnuem GoraTel pac-
TUTENbHbBIE NMPOAYKTHI. [isi oboraieHuss UM AUEeThl MCMOAL3YIOT OTPYOM, OpexH,
CYXO(DpYKTbl, HEKOTOPBIE KPYIbl U OBOLIH, 6o60BbLIC. YCBOEHHE MAarHUst TODMO3UT
M36BITOK B MHLLE KUPOB M KATbLIMS, TAK KaK JUIA BCAChIBAHNS M3 KHILIEYHNKA YKa-
3aHHBIX BELLIECTB HYXHBI XeluHble Kucnothl. CyrouHas norpebHOCTE B MATHUHM [UTS
B3pocabix — 400 mr. JKenatenbHo yBeJIHYEHHE MarHus B AMETaX MPU aTepOCKIIEpo3e
M MIIEMHUECKOI GonesHH cepaua, THNEPTOHHYECKOI W XeTuHOKaMeHHOH Gones-
HsIX, 3anope, Dose3HsIX KUIIeYHHKA, HApYLLUAIOWMX BCaCbiBAHWE MarHusi, MOYeKa-
MCHHOI1 D0J1Ie3HI ¢ OKcanypHeii, NTUTeILHOM NMPHEME MOYErOHHBIX CPECTB.
Kaamii urpaer Gosbluyio poib B BKHEHIIMX 0OMEHHBIX peaKUHsX, B peryisiuiu
BOIHO-COJICBOIO 0OMEHA, OCMOTHYECKOTO JABJIEHHS, KMCJIIOTHO-OCHOBHOIO COCTOS-
Hist, OH HEoOXOANM A15l HOPMANBLHON AESTENLHOCTH MBILUL, B YACTHOCTH, CEpAUA.
Kannii cnocoGersyer BbIBENCHMIO 113 OpraHU3Ma BOJIbI W HaTpus. Bosnbliie Bcero Ka-
JIHSA NOCTYNACT B OPraHH3M € PACTHTEIBHBIMH MPOAYKTAMH, MACOM, MOPCKO# pBIGOi.
B pactirenuubix npoaykTax, B OT/HYKME OT XKHBOTHBIX, KUTHSA BO MHOTO pa3 borblue,
ueM HaTpusi. OTHOWICHHE KATHA K HATPHIO COCTABNSET: B Aiiuax — 1:1, pribe — 1:3,
ropsuaiiHe — 3:1, osesinoii kpyne, sionokax — 10:1, kaprodene — 20:1, rpeuHeBoi
kpyne, abpukocax — 100:1. Cyrounas norpebHocts B Kanuu — 3—5 r. OHa Bo3pac-
TACT NPH FHNCPTOHHYECKOIT Goie3H, HEAOCTATOUYHOCTH KpoBooGpallieHH!s, HEKO-
TOpPLIX DOME3HSIX 1OMEK, Anapee 1 YacToii ppore, NpHEMe MOYMCTOHHBIX MpernapaTros
H TJIIOKOKOPTHKOWIHBIX TOpMOHOB. Kanuii yBEIHYHBAIOT B AHETaX 3a CHET pacTH-
TC/IbHBIX MPOJIVKTOB, B YACTHOCTH, G110 U3 rPEYHEBOIi H OBCAHOH KpYII, MEYEHOI0
Kaprodeist, CBEKRIX OBOLUCH 1 nonos, cyxopykros. ConepxaHue Kanus yMEHbILA-
IOT B AMCTAX 1TPH HEAOCTATOMHOI (hYHKLMK HALMOYEYHMKOB (6one3Hn AnaucoHa).
Harpuii n xa0p nocTynawT B OPraHu3M B OCHOBHOM B BHAE HATPHS XJIOpHIA
(nosapenuoii conn), Harpuii (cyrouHas nmoTpebHOCT — 4—6 r) umeer GonbLIOE
JHAMCHIE BO BHYTPHKJICTOMHOM M MEXTKAHEBOM OOMEHE BELUECTB, Perysisfliiu
KHCIOTHO-0CHOBHOIO COCTOSAHHA M OCMOTHYCCKOIO NABNeHHs B KIETKAX, TKAHAX
n Kposit. O cnoco®eTayeT HAKOIUICHHIO XHAKOCTH B OPraHu3Me, aKTHBHPYET IMH~
eBapuTenstbie (hepmeHTsl. Xnop (CyrouHas noTpedHOCTb — 2 1) y4acTByeT B pe-
MYISAWHI OCMOTHYECKOTO AaB/eHHs W BoaHoro obMeHa, 0Opa3oBaHMU CONSHOW
KHCOTHI XKeIYI0MHOTO COKa. | T HATPHS COACPXKHUTCS B 2,5 T OBAPEHHOMN COJIM, NO-~
ITOMY HATPHSA MHOTO B NPOAYKTAX, K KOTOPbIM 100aB/I€HA COJb.
Borarel HaTpueM MHHEpaIbHbIC BOBI THITA GOPXOMH, ECCEHTYKH M AD. Mano
HATPUSI B OBOLLAX, [UIONAX M Kpynax. B mpakTuke, 0COGEHHO Npu HEOOXONHMOCTH
OrpaHYeH s NOBAPEHHOM COJIM B AMETaX, HAO 3HATD €€ CONEPXAHME B POAYKTAX,

— e -
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koropoe cocrasnsier (B 1 rHa 100 r nponykra): xne6 — okoso |, cnuBouHoe Macio
coneHoe — 1,5; cippl — |,5—3,5; BapeHbie Konbacel, COCHCKH — 2—2,5; konbachl
Kom4yeHsle — 3—3.5; puiba: cnaGoconenas — 5—8, cpenneconeHas — 9—14, rops-
Yero KOM4eHusi — 2, XONOAHOTo KonueHusi — 8—11; ukpa nococesbix — 6, ocerpo-
BbIX — 4, KOHCEPBbI: pBIOHBIE — |,5—2, MSICHBIC ¥ OBOLUHbIE 3aKyCOMHBIE — 1,3,
AETCKOro 1 auernyeckoro nutanus — 0,3—0,8. Cyrounas norpebHoOCTL B NoBa-
PEHHON coNu — 10—12 T, UTO YNOBJIETBOPAETCS 32 CYET COAEPXKAHMUS €€ B MPOAYK-
Tax MUTaHWsA, B MACTHOCTH, B Xnebe M coiu, MCNOJb3yeMOI UIsl MPUTOTOBICHMS
UM 1 noGaBngeMoii no BKycy Bo Bpemsi eibl (3—5 r). [lorpebHocTh BO3pacTaeT
1o 20—25 r npy 0OMIBHOM IMOTOOTAGNEHHH, HEAOCTATOUHOCTH KOPbl HATIOYEYHH =
KOB (Gone3nu AnaHcoHa), CHIILHOM pBOTE M Hapee, ODLIMPHBIX 0XOorax.
OrpaHHYeHWE NMOBApeHHOM COMKM W JaXe ec UCKiouyeHue (roToBaT nuuly 6es
COJIH M HaloT GeccosieBoii xiied) nokasaHo npu OoJIE3HSIX MOYEK M NEUCHM C OTEKa-
Mu, CCC c HapylieHHeM KpoBooOpauleHHs, runeproHuyieckoil donesHu, Bocna-
JIMTENbHBIX MpoLeccax, peBMaTH3ME, OXKUPEHUH, IEYEHUH TJIOKOKOPTHKONAHbIMH
TOpMOHaMH. BOJIBHBIX, KOTOPBIM MOKa3aHO MAJIOCONEBOE MUTAHNE U KOTOPLIE TTPH-
BBIKJIW yNOTPEBIATE MHOIO [MOBaPEHHOM COM, HAO (MPH OTCYTCTBUU COOTBETCTBY-
IOLUMX MPOTHBONOKAa3aHMWI) NMEPEBOAMTL Ha IHETY C PE3KUM OrpaHUueHHEM COJIH,
HO obs3aTenbHO nocreneHHo. [Mpu mnurensHoM HasHaucHMM GeccosieBbiX AMET
BBOIAT coneBsle AHMU (5—6 r moBapeHHO# conK) Bo 3beKaHWe BOZHMKHOBEHUSI Jle-
¢MLUNUTa HATPUA U XJIOPA B OPraHU3Me, KOTOPBIH B HAYAIBLHOM CTaMK NPOSIBAACTCA
TOTEPEH BKYCOBBIX OLLYILEHUI W animeTUTa, BANOCTbIO, MbilIEYHOH ¢/1aBocThIO.
Kenezo HeoOXOMUMO [T HOPMAILHOIO KPOBETBOPEHUSI H TKAHCBOIO JILIXAHHSL.
OHo BXOIMT B COCTAB reMOr/Io6MHa 3PUTPOLIMTOR, IOCTABNSIONICIO KMC/IOPO/L K opra-
HaM W TKaHAM, MUOTTIOOHMHA MBILULL, (DepMEHTOB, ofecneduBalOIIMX MNPOLICCCHI Jibl-
XaHMs KIeTOK. PoNb OTACHBHEIX NPOAYKTOB KaK MCTOUMHMKOB XEJC3a OrMpeacnsercs
HE TOJILKO €0 KONMMYECTBOM, HO M CTEneHbIO YCBOCHHs opranuamoM. lNoctynusiiee
C MUILEH XKENe30 YaCTUUHO BCACHIBACTCS M3 KHMIUCYHMKA B KpOoBb. Jlyuiue Bcero pea-
ChIBAETCH XKeJIE30 reMOrIobMHa U MMOIIODMHA, T. €. KpoBH M MbiLiLL. MMeHHo noato-
MY M$CO JKWBOTHBIX M TTHLL, MACHBIC CYONPOAYKTbI — NYUILIMEC UCTOMHMKM Kemc3a.
MakcHUManbHOe BcachlBaHWE Xejie3d B KMILCHHHUKE W3 NTHILEBbIX IPOAYKTOB CIICIYIO-
11ee: MOJIOYHBIC NMPOAYKTLI U filiua — 5%, 3epHoBbie (Kpynbl, Xaed), bobosbie, OBOLLN
H dpykThl — 5—10%, puiba — 15%, mMaco — 30%. PakTHUCCKOE BCAChIBAHME XeJle3a
OBIBACT 3HAUMTENLHO MEHBIUMM: M3 SIMLL M (paconu — 2—3%, U3 puca u wnunara — 1%,
u3 (hpykToB — 3—4%, 13 puib — 9—11%, u3 neuenn — 12—16%, n3 Teasituiinl — 22%.
BcackiBaHMIO Xeje3a CrocoOCTBYIOT JIMMOHHASI M acKopOuHOBAsE KHCHIOThI
M (pyKTO3a, KOTOpLIE coaepxarcs BO ()pyKrax, sirogax, ux cokax. [lpu nurse
()PYKTOBOro coka 6e3 MAKOTH, B YaCTHOCTH, M3 LIHTPYCOBLIX IJIOAOB, NMOBLILIA-
eTCH YCBOEGHME XeJie3a M3 Kpym, xieba, siil, XOTA B CAMHX LUMTPYCOBBLIX KEJIC3a
Mano. LllapeneBas kucnora U AyOMILHEIE BELIECTBA YXY/LLIAIOT BCACkIBAHHE XEJiC-
34, NO3TOMY Dorarsie XeJe30M LINMUHAT, IUaBeJib, HePHUKA HIIH aliBa HE SIBJIAIOTCS
CYLUECTBEHHLIMM ero MCTOMHUKaMu. B 3epHOBLIX U 6000BBIX POAYKTAX H HCKO-
TOPLIX OBOLIAx conepxarcs (hochaTsl U GUTHHLL, IPENATCTBYIOLINE BCACHIBAHHIO
xeyesza. [Ipu nobaBneHuH MAca WM puIBhl K 9TUM NPOAYKTaM YCBOCHHE XKelie3a
YAYYIIAETCs, NMpH A00aBIeHWH MOJIOYHBIX NMPOAYKTOB MW SHLL — HC MEHSICTCH.
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Monasnsier ycroeHue xenesa Kpenkuii qai, a rakke Goaboe COJICpAANNC MMUILLC-
BbIX BOJIOKOH B pauMoHe. M3 pallmonon, cocrosiimx U3 KUBOTHLIX ¥ PACTUTEIIb-
HBIX TIPOAYKTOB, yCBanpaetcs B cpejiHeM 10% xkenesa. TpyU HEOCTATKE Keneaa
B OpraHH3Me BCaChIBAHHUE CrO M3 KHILCUHUKa yneauuupsactes. Tak, w3 xicha y 310-
POBOTO Y€JIOBCKA BCacLIBACTCs 0KO/0 4% Kenesa, a npu aepuimre xeiesa — 8%.

BeacoiBanue xesesa yxymaercsi npyu 3a60icBanmsax KHIMICUHAKA U B MEHb-
WIEH CTeNeHH — MpPH CHUXEHMHM CCKPCTOPHON hynkumMm Keiyika. CyrouHas
NnoTpebHOCTH B XKelle3e COCTABNSET JUlsl B3POCHbLIX MYKUuH 10 MP, JUIst KEHILUH —
15—18 mr. Bosiee Bbicokas 1OTPe6HOCTD B KeAE3e Y KCHIIMH 0BYCIOBICHA Ero Mo-
TEPSIMH C KPOBbIO BO Bpemsi MeHCTpyauuid. [Tpu pedmumre Kenesa B opraHu3Me
NPEXNe BCErO YXYAUIACTCH KIETOMHOE ABIXaHWE, WTO BCACT K AMCTPO(hMH TKaHEH
¥ OPraHoOB 11 HapyUIeHHIO COCTOAHMS OPraHW3Ma ¢LI¢ IO pa3BUTH aHeMuH. Boipa-
KEHHBIIT NeULNT XKesiesa BeieT K TUNOXPOMHOI aHEMHU. AJTMMEHTapHOW MpUYM-
HOH 3THX COCTOSIHUIT SIBNSIETCS HENOCTATOMHOE MOCTYIUICHHE XeJieda ¢ NUILIEeHd HiIH
npeobnananne B pauloHe MpPOAYKTOB, H3 KOTOPBIX Ke/le30 MI0X0 yCBauBaeTCH.

PassiTiio xenesoneuUMTHBIX COCTOAHMIT CIOCOBCTBYET HEAOCTATOK B MH-
TAHUM AMBOTHLIX OEJIKOB, BUTAMHHOB, KPOBETBOPHBLIX MMKPO3J1EMEHTOB. Tak,
HEAOCTATOK OE/IKOB VXVAIIAET CNOocOOHOCTL JXKeje3a y4acTBOBaTh B 00pa30BaHNH re-
MornodnHa. deinunT Keaesa B Oprain3mMe BOIHUKAET MPH OCTPLIX M XPOHUUECKHX
KPOBONOTEpsAX, 3adoieBaHHAX Keayaka (pe3eKuMu Xenynka, aHaunuaHbIX racTpr-
Tax, IHTCPHTAX), HEKOTOPBIX MHUCTHLIX HHBa3uAX. UMEHHO MO3TOMY NMPH MHOTHX
3a001eBaHItSIX NOTPEOHOCTD B XKee3e MOBbILIASTCH.

Hon yuactsyer B oOGpasoBaHii ropMOHOB UIMTOBMIHOI Xee3bl. Y XuTese
PailOHOB, I1C HMCETCH HEOCTATOK 104a B NMUIUCBLIX NPOAYKTAX M BOde, BO3HHKAET
DHACMIuecKit 300. PaszsuTuio Gone3Hmn crnocoOCTBYIOT NMPEHMYLIECTBEHHO yrie-
BOIHOE MUTAHIE, HEAOCTATOK XHBOTHBIX Oe/KoB, BUTaMHHOB C M A, HEKOTOPBIX
MUKpo2ieMenToB. [Ust npodinakTiiky 31oii 601€3HH HCMOJIB3YIOT HONHPOBAHHYIO
nosapeHuyio conb. Monom ocobenno GoraTl MOpPCKas pbifa M NMPOMYKThL MODS
(KpeBeTKit, MM, MOpCKas Kanycta). B Msice XXMBOTHBIX W MPECHOBOAHON pblbe
ifona HeMHOro. XopounM HCTOUMHNKOM ifona sIBASIIOTCA NHETHYECKHE MMPOAYKTEI
¢ nobGasneHieM Mopckoii kanyctst. [1pn TenoBoi KynuHapHOH 06paboTke W i~
TCABHOM XPAHCHHI COACPXAHHE HOona B MPONyKTax yMEHbLUACTCSH. Taxk, npu Bapke
Kaprodess neasivi KayoHsmm repsietcs 30% iiona, B uamensueHHOM Bue — 50%.
[Morpetbnocts B itoae — 0,1=0,2 r B aeHb. ConepKaHHe HOMA KENAaTebHO YBEIHYHTD
B JIMCTAX 1P ATEPOCKICPO3E, ORKUPCHHH, HENOCTATOMHOCTH IINTOBHAHOM JXKeJIE3bl.

@rop (cyrounast noTpeOHOCT — 2—3 MT) HeoOXOANM [UIS MOCTPOSHHS KOCTHOM,
ocofeHHo 3y0HOIT TKaHH, YCHIHBACT PEMHHEPAIH3ALHIO H H3MEHACT CTPYKTYPY
3v6a TakiM 0OGpA30OM, UTO €ro OBEPXHOCTH MEHBLIE MOMAACTCS pacTBOpeHH0. OH
TAKKE YMCHbIUacT 00pa30BaHHE KHCIOT M, CICA0BATEIBHO, JCMHHEPATH3ALHIO My~
TeM CHIKeHns Merobainana 6akrepuit. @Top MoXeT noctynatsk K 3yGy 1ubo npu
NOTPeGICHIH €0 BHYTPb, HANPHMEP, C NHTHEEBOI BOOH (CHCTEMHOE TIPHMEHCHHE),
NGO NyTeM NPSIMOro HAHECCHMS Ha MOBEPXHOCTH 3y6a (MECTHOE NpUMEHEHHE), Ha-
NpuUMEp, ¢ 3y0HOI NacToil.

Cucmennoe npumerenue — (propupoBaHHe BOIbI, KOra B MUTLEBOH BOE HENO-
craet hropa (MeHee 0,7 Mi/) M cyliecTByeT npobema kapreca 3y6oB. PTopHpo-
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BAHME BOMLL ABNACTCA CAMBIM AEHCTBEHHBLIM CMOcCOGOM NMpeaynpeXxaeHus Kapueca
y OeTeii, NpH YCIOBHH, 4TO B AAHHOW MECTHOCTH HMEETCsl BOAOIIPOBOAHASI CUCTE-
Ma BogocHabxXeHus. CincremHoe hTOpHpoBaHHE TAKXE MOXET ObITH MIOCTUTHYTO
nyteM GTOPHPOBAHHA COJIM, MOJIOKA M BBEACHHA MUTATENBHBIX 100aBOK.

Mecmroe npumenenue. pheKTHBHBII crocod noctaBki (Topa K MOBEPXHOCTH
3y00B i NPEAyNpeXneHHA TaknM oOpa3oM Kapreca — exXelHEBHOS HCMNOo/b30BaHHE
dropconepxauiei 3ydHo nacToii.

Ipu HepocTaTKe (hTopa B BOAE M MHILEBLIX POAYKTAX BO3HMKACT KapHec 3y6os,
npH M30BITKE — (DII0OPO3: MOpaXeHHe KOCcTeit, 3yOHO# amMainu, XpyNnKocTh 3y0oB.
®Topa MHOIO B MOPCKOI1 phibe 1 NpoayKTax Mopsl.

Menp (cyrounass norpebHocts — 1,5—3,0 mr) yyacTByeT B KpOBCTBOPEHHH
H TKaHEBOM [bIXaHMH. XOpOIIMMM MCTOMHMKAMH MEIu SIBASIIOTCH Msico, pbiba,
MPOAYKTHI MOpsi, TPEYHEBast, OBCsAAHAsA U MepaoBas Kpynbl, KapTogdens, abpHKOCHI,
rPYIUH, KPEIKOBHHK.

Iunk (cyrouHasi notpebHocTs — |5 Mr) HeoGXomHMM Ui HOpManbHON (DYHK-
LW SHAOKPHHHOM CHUCTEMBI. OH MMEET JIMIIOTPOINHbIE W KPOBETBOPHBIC CBOMCTBA
W BXOOMUT B cocTas )epMeHTOB, obecneyHBaloinX TPOLecChl TKAHEROTO JibiXaHHsl.
LInHKoM GoraThbl MACO M BHYTPEHHUE OPraHbl XUBOTHBIX, stiilla, pbiba.

Takum obpa3oM, INsi HOPMAIBHOTO (DYHKUMOHMPOBAHMSI MPOLIECCOB XKU3HE-
NEeATeNIbHOCTH OpraHu3Ma HeoOXOAMMO [MOCTYIUICHME AOCTATOMHOIO KOJIMYEeCTBa
MaKpO- U MMKPOHYTPHEHTOB. HeaocTatoK MX B OpraHu3Me MOXET NPUBECTH K pa3-
BHTHIO aJIMMEHTApHO-3aBHCUMBIX 3aboneBaHuil. TTOCKOABLKY UCTOMHHUKOM 3THX
HYTPDHEHTOB ABJISIETCA MMILA, PALLMOH MUTAHWUS YeNOBeKa NOJIKCH ObIThL pa3HOO-
Opa3HbBIM M AOCTATOUHLIM.

SALUUTHLIE KOMMOHEHTbI NULLEBLIX NPOAYKTOB

Bewecmeéa, ywacmeyiouiue ¢ obecnevenuu dhyrryui 6apsepnoix mxaneti. K HuM oTHO-
cATcA BUTaMMHbI A, C, P, rpynnet B, E. Hanpumep, petnion, a Takke MHOIHE BUTAM -
HBI rpynnsl B HeobxonuMB! wisi 06pa3oBaHMsl CTPYKTYPHBLIX KOMITOHEHTOB CJIM3HCTBLIX
000/IOYEK ABIXaTENLHBIX, MOUCMONOBLIX MYTCH, MUILEBAPUTEALHOIO TPAKTA, KOXI.
B nomaepxaHuu LenocTHOCTH MemMOpaH KJIeToK, obecrneueHMu HOpMaJILHOI IU10THO-
CTH CTEHOK KPOBEHOCHAIX COCY/IOB YYACTBYIOT TOKO(epoJibl, acKOpOMHOBAsSI KUCIOTaA,
OuodiaBOHOMILI. OTH BUTAMUHEI, a TAKXKE JIEUMTHH, Kehaiun, cepoconepxaliine
AMHWHOKMCIIOTEI, JIHMOHHASI KMCJIOTa ¥ Apyrue (hakTopb! NposiBisiioT CBOICTBA a1iTi-
OKMCIIUTENCH — YTHETaloT MepPeKHCHOE OKMCICHME JIMMUMIOB, NMPEAOXPaHsist TKAHH
OT NMOsABJIEHKSA CBODOAHBIX pAIUKAIOB. BTO 0COOEHHO BAXKHO TP CTPeccax, AeilcTBIN
HOHH3UPYIOLICH panyauny, HATUYMK NPOM3BOACTBEHHBIX BPEAHOCTCIH.

Coedunenus, yny4uaiouue obegpedicugaiowiyio yukyuio nevenu. K num orHOCAT-
Csl COeAMHEHH, KOTOPbIe 00ECNEUMBAIOT MPOLECCH] THIPOKCHIIMPOBAHKS, METHJIN-
POBAHMS TOKCHMYHBIX BEIUECTB B mneueHH. MCTOMHUKAMH NMOABMXHLIX MCTHJILHDLIX
YL SIBJSIOTCS. METHOHMH, BUTaMuH U, putamus B ., win naHramoBasi KHCIOTA,
XOJIMH, JIEUHTHH, BetauH, Gonauut v sutamus B . Yuactsyer B 06e3spexuBaHin
IyTaMHWHOBAas KMCJIOTa, KOTOPOi Borarn! cBekia U Apyrue pacTUTeIbHbIC MPOAYK-
Thi. 1151 HOpMaTbHOM (hyHKLIMM neueHn HeoBX0UMO MOCTYIUICHHE C MHLLEH JIMTO-
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TPOTTHBIX BEILECTB, MPEAOTBPALLAIOUINX HAKOIUIEHHUE JIMITHUIOB B [NEYEHH, H3-3a Yero
(hYHKLIHS MEYCHH MOXET HApYLINTLCS. K TMMOTPONHBIM BEILIECTBAM OTHOCSATCH BCC
TE BCLUCCTBA, KOTOPLIE CIIOCODCTBYIOT OKMC/ICHHIO JIMITHAOB A0 KOHEYHBIX IpPO-
AYKTOB. B 4acTHOCTH, K HUM OTHOCATCA HUALMH, MW BuTaMuH PP, pubodiaBun
(ButamuH B,), sutamun C, Butamiut P (6ModiaBoHOMIB), AEUUTHH, XONHH, MOHBI
KaJinsl, HENpeaebHble HEHACBILIEHHbBIE JXUPHbIE KUCJIOTEI.

Bewecmea, yuacmeayiowue 6 sawume opzanuama om Mukpoop2aniMos u eUpycoe.
3710 (OUTOHIIMIILI — BELIECTBA, CONEPXKALUMECS BO MHOTMX DACTHUTC/IbHBIX MPOAYK-
Tax. Hanpumep, cok aHTOHOBCKMX S10/10K GaKTepULIMAEH MO OTHOWEHHIO K IM3eH-
TEPUHHON naiouke. ¥ ()UTOHUMIOB ECTh BAXHOE CBOHCTBO — OHH HE YCBaAMBAIOTCH
OpPraHM3MOM YEC/IOBEKA, MOITOMY MMPOXOAAT TpaH3UTOM 4epe3 Beck KKT, obeaspe-
AKHUBasE MUKpoopraHu3Mbl. OUTOHLUMALI €CTh B TOPYMLIE, XPEHE, YECHOKE, JIYKE, Me-
TPYLLUKE, KarnycTe, CBEKJIE, MOPKOBH, LUIMTPYCOBLIX, obiienuxe, KpacCHOM M YEpHOM
CMOpOAWHE, 3eMISAHHKE, KIIOKBE, OpycHHKe. Bece (pMTOHLMABI OUYEHB HECTOMKH.
M Tonbko huTOHLMALI YECHOKA OYEHb YCTONYMBEI M IUTMTEIBHO COXPAHSIIOTCS.

Bewecmea, npossaniowue anmuxanuepozentsie sgdemot:

® peTHHOA (BUTaMuH A), 3ammiaiowuii porosyio nonocts M XKKT, mouesoi

MYy3bIPL;

* KOMIUICKC acKOpOHHOBOI KHCIOTHL, TOKO(depona, peTUHONA U UMCTEHHA, KO-
TOPLII TOPMO3NT HAKOIUIEHHE B OpraHH3Me HMTPO3aMHHOB, 0Dpa3ylolLMX-
Csl U3 NPEAIICCTBCHHUKOB, COAEPXAlWMXCAa B Konbace W OPYrMX NMpoOAyKTax
(HUTPO3aMHHBLI OTHOCATCS K MOLLIHBIM KAHLIEPOTEHaM);

* purtaMitd K it ICTOMHIKI, €ro CONepXallune, B TOM YHCIe MOPKOBb, Karycra,
MACTa 13 OKCAHIMECKOIT KPEBCTKH,

* DaacTHbie BelllecTsa (Le/UIoNo3a). NPeaoTEpallaloHe pa3BUTHE paKa ToJ-
CTOI KK

* DCTa-CHTOCTEPO, CONePAKALLMIICS B PACTHTE/IbHBIX Mac/iaxX, YMEHBLIACT BEpO-
ATHOCTD MOSIBJACHIS PAKA TOACTOIN KHLIKH.

ML‘T(‘-“II[IIKH 3ALMTHBIX BCHICCTB: MOJMIOKO, TBOPOT, MOJIOYHOKHCIIBIE MPOAYKTHI,
HECAKHMPHBIE COpTa MsAca i pulOLl B OTBAPHOM BHAE, AHYHBINA OEJIOK, pacTUTE/IBHBIE
Macia, xaed i3 Myki rpyboro nomona, otpyon, OBcsiHas M rpeyHeEBast KpyIibl, CBEK-
J1a, MOPKOBb, THIKBA, Kanycta GeloKouaHHas, JIMCTOBLIC OBOLLH, “epHas CMOpO-
JMHA, KPLUKOBHIK, 001eniXa, WHNOBHHK, UHTPYCOBbie. JKenaTesibHO, YTO0b! 9TH
BCUICCTBA Monutawim B D[‘)]'EHIIII'IM YCIOBCKA B KOMTIUIEKCE,

Caeayer uMeTs B BIULY, YTO B [POAYKTaX COACpXAaTcs M BELUECTBA, KOTOPLIC
NPOTHBOACHCTBYIOT MPOSIRICHHIO MOAOXHTEIbHOro 3qiheKTa 3alNTHIX BEIICCTB.
B uactHocTH, 5TO NPONYKTHI, GOraThie X0AECTEPHHOM, XHpPLI B DOJBLUNX KONH'YE-
cTBax, Kode i uaii B Gosblnx KoanyecTsax (KoheHH Bbi3blBAET MODHIH3ALIHIO XHpa
13 KHPOBLIX ACHO, MOITOMY B A€M0 BHOBL CHHTE3HPYETCA U3 YITICBOAOB OUEpEaHas
MOPLMSE KIPa), BEMICCTBA, COACPXAIIHE B BhICOKMX KOHLEHTpAaLMAX GHOreHHBIE
AMUHBI, HANPHMEP THPAMHH, HOPAIPEHATHH, 1o(amMuH, cepoToHHH. K nocnexHum
OTHOCHTCSL MHOIHE COPTA ChIPA (HATPHMED, ChIp Yennep, pokdop, CTHITOH), LIOKO-
Jlall, AHAHACK!, TOMAaThbl, KPACHbIC BUHA,

Aumunuweesie sewecnmea. Ony He 061a1a10T TOKCHYHOCTBIO, HO GJIOKHPYIOT HIH
TOPMO3AT YCBOCHHE HYTPHEHTOB. K HHM OTHOCHATCS:
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» anmugepmennisl, T.C. BEILIECTBA, KOTOPbLIE ONIOKHPYIOT MENCHH, TPUIICHH, Alb-
ca-ammnasy. Takue BelecTBa COACPXKATCA B ChipbiX 6060BbLIX, B ANUHOM Ges-
Ke, MmueHuue, sumene. MNpu repmuycckoii 0bpaboTke oHK paspylialoTes,

* coedunenus, GAOKUpyowue yceoenue uau 00MeH HeKomopbix amMuHoKucaAom, — Tak
HAa3bIBAEMbIE PEAYLIMPYIOLIHE YIJIEBO/bI, KOTOPLIE NMPH TEPMUYECKOi 0bpaboT-
K€ COCIMHSAIOTCA ¢ aMMHOKHCIIOTAMH (B OCHOBHOM C JIEILIMHOM) M CBSI3bIBAIOT
HX, MPEMATCTBYSA UX BCackBaHMIO (peakuus Mailsipa);

® gHMUEUMAMUHB — BEILIECTBA, KOTOPLIC Pa3pyllaloT BUTAMMHBI WK HAPYLIAIOT
HUX ycBoeHHe. Hanpumep, wist aCKOPOUHOBONH KHMCIOTbI 3TO OKMCJIMTE/ILHBLIC
thepmenThl — ackopGaTokcuaasa, monudeHonokcunasa, [nsi sutamuHa B
(TMaMHHA) AHTUBMTAMHUHOM ABAsIETCS (PEPMEHT THAMMHA3A, COACPXalunucs
B ChipoM puibe. [Ins sButamuua H (buotnHa) — Bejlok aBUAMH, KOTOPLII CO-
IEPXMUTCA B ChIPBIX sIiLIAX;

* demuHepaauzyouue eewecmea: wapenesas Kucaora, GUTHH, TaHuHb. OHK
CBA3LIBAIOT HEKOTOPhIE ABYX~ M TPEXBAJICHTHbIE COCAMHEH WS, TEM CAMBIM JIe-
NAI0T MX HeycBosieMbIMM. Hanpumep, B 11aBesie, peBeHe KOJMYECTBO LaBeIe-
BOH KHMCNOTH! HACTOJIBKO BEJIMKO, YTO OHA MPOTHUBOACHCTBYCT BCACLIBAHWIO
HE TOJIBKO KAJIbLMSA, UMEIOLLIEroCcs B 3THX KYILTYPax, HO W KalbUMs, COMePKa-
ILETOCA B APYTHUX MPOAYKTaX, KOTOPLIC yNOTPeOAAIOTCA OJAHOBPEMEHHO.

KOMMOHEHTbI MALLW, HEBNTATONPUATHO
BIVAOLLVE HA OPTAHU3M

B npoaykTax ¥ HarmuTKax MOTYT CONEPXAThCs! MPUPOAHbLIC TOKCHUYCCKHE COC/LH -
HEHMS — JIEKTMHbBI, HEOEJIIKOBBIE AaMMWHOKHUCIIOTDI, IIMKO3W/1LI U JIP.

Jlekmunbt — 37O MKONpPOTEMHBI, Obnazalonie MeCTHBIM M OOHIMM TOKCH-
yeckuM neicreueM. OHM HApylIalOT BCACLIBAHWC B TOHKOH KHLIKE, MOBBLILIAIOT
MPOHHLIAEMOCTb CTEHOK KMIICYHHKA, MOITOMY BbI3bLIBAIOT MPOHUKHOBCHHUE HYXKC-
POAHBIX BELIECTB B KPOBL M arrjIlOTHHALLHIO 9PUTPOLIHTOR. DTH BEUICCTBA CONCPAKAT-
ca B BOBOBLIX, apaxuce, NPOpoOCTKax pacreHuit, ukpe puib. Tersosas obpaboTKA,
0COBEHHO rHAPOTEepPMMUYECKAs, paspylLUaeT JIEKTHHBI.

Luarozernbie amib COAEPXATCS B LIPAX KOCTOMCK MUHAAIS, aOpHKOCOB, BHILIH.
B aTHx sinpax uMeercs hepMEeHT, pas3pyLialoui 9T amMmuHel. B peayistate obpasyer-
Csl CHHWIbHAA KMCJIOTa. TaK MPOMCXOANT, HAITPUMED, TTPH JUIMTEALHOM XPAHCHHIM 11C-
TOYHHMKOB LIHAHOTEHHBIX AaMHHOB — HAJIMBKH, HACTOSIHHOM HA MJIOAAX C KOCTOMKAM.

Conarun — TOKCHYECKOE COCNMHEHMWE, KOTOpPoe 00pasyetcst B Mo3¢ACHEBIIMX
KnyOHsax kaprodens.

Kanuepozcennoie gewecneéa — 3710 NOJUUHKIWICCKHE aPOMATHYCCKHE YITICBO-
IOpOAbl, KOTOpbie 00pa3yloTcsi B OOYIICHHBLIX YYacTKaX NUILCBBLIX NMPOAYKTOHR,
B ME€PErpeThiX XXUpax, B MPOAYKTax KomueHHs. K KaHUeporeHHbIM BEILIECTBAM OT-
HOCATCA HUTPO30COeAHHEHUA. OHM COnepXKaTCH B MPOAYKTAX, KOTOPLIC NOABEPr-
HYTHI TOCOMY, KOMYEHHIO, XPAHCHHIO B ChLIPOM, HepaspesalnHOM HJH BapcHOM
BHIE NNPM HEAOCTATOMHO HM3KOI Temnepatype. Hutposocoenunenus obpasyior-
CH TAKXKE B PACTCHHAX, BHIPOCIIMX HA MOYBE, 00MALHO Y100OPEHHON a30THCTLIMI
COEOWHEHMAMM (HUTpPATAMM), OCOOEHHO MX MHOIO B CBEKJIC H JINCTOBLIX OBOLILAX.
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Ob6men gewecme M anepeun — COBOKYITHOCTb MPOLIECCOB MPEBPALLEHHs] BELIECTB
H 3HEPTHH B KNBLIX OpraHM3Max, a Takxke 0OMEH BelUEeCTBAMH U IHEPIrUeil Mexay
OPraHU3MOM M BHCLIHEN cpeaoil. DTH NpoOLIECCH JICKAT B OCHOBE XH3HEAeATEIbHO-
CTH OpraHu3Ma U MOryT ObITb MPEACTAB/IEHBI KAK HEMPEPbIBHBIA LMK, COCTOS LM
M3 Tpex 3Tanos:

* NOCTYIUICHHS BELUCCTB B MUILECBAPHTEAbHLIN TPAKT U B JAIbHEHLLICM B pasiivy-

HbIC TKAHM H KJIETKH OpraHn3Ma;

* HCTOJIL30BAHMS NOJAYUCHHBIX BCUICCTB TKAHAMHU U KJICTKAMMK;

* VAUICHNS TTPOAYKTOB 0OMEHA B OKPYKAIOLLYIO Cpeay.

[Tepaniit sman BKAIOMACT (PUBHUECKYIO 0OpabOTKY MHUILH B MHILEBAPHTETLHOM
TPAKTC, BCACBLIBAHIEC MMPOAYVKTOB pacUICIUVIEHHA, THAPOJAM3a M IPYIrHX BELUCCTB
(BOJIBI, BUTAMHHOB, MHHCPA/IBHBIX CONCIH) B KPOBb, MOCTYIUIEHHE UX B KJIETKH.

Bmopoit aman npencrasnget coboii COBOKYMHOCTB ABYX MPOLIECCOB — aHABONIN3-
Ma o Katabossma,

Anaboanueckne peakiitn ofecnevBalOT CHHTE3, OOHOBIEHHE CTPYKTYPHBIX
KOMIMOHCHTORB TKaHeil, HAKOMJIEHHE MMH IHEpruH, HeoOXOAMMOI s pocTa,
PA3BUTHA N NOLICpARAH A {t]}’!-lKllllﬂl-[it.l'lbi'lbt.\' PE3CpPBOB, Hap.'-w.y C MMOHATHEM
«aHabOIN3M» CYILUCCTBYET OOJICE IHPOKOE MOHATHE — «ACCHMMIALIHA», KOTOPOE
BRJIOUACT KAK NPOLECCH NOCTYNACHUS BELLECTB B OPraHH3M, Tak H aHabonnye-
CKHE peaktm,

Karaboanueckie peakuin (AMCCHMILIALNS) — COBOKYNMHOCTL BHYTPHKIETOU-
HBIX MPONCCCOB PACHICTIICHIS CTOXHBIX MOJICKY/T 10 KOHEYHBIX MTPOAYKTOB: BOMIEI,
VIJICKHCIOTO ra3a i AMMHAKa ¢ BLICBOOOXIEHHEM 9HCPriH, HCOOXOMMMOH [UTs KH3-
HEACHTEILHOCTH KJICTKH 11 OPraHisMa B uejoM. HamoMHuM, 4TO aMMHUaK YAAJACTCA
H3 OPraHisza B BIIC A30TCOACPXALLUX MCTA00INTOB.

Anadoszay i karabonnsm B uenom odecrneunsalT caMo0OHOBACHHE CTPYKTYD
B XOAC B3AHMOCBA3AHHBLIN OHOXHMMHUECKHX NPEBPALLICHHI, MPEXAe BCEro 3a CucT
unkanieckoro pedocopiposanus AT® u BoccranosncHus HAILD.

AHado/iueckne it KaraboJinyecKie peakiuuy B opraHM3Me B3pociioro 310poBoro
MCJIOBCKA HAXOMWITCA B COCTOSIHHM AMHAMWYECKOro paBHOBECHA. DHINUYECKHE Ha-
IPY3KH, NCHXOIMOLHOHAILHLIE CTPECCOPHBIE peakUMH, a TAKXE CTapYECKHH BO3-
PACT XapaKkTepH3yIoTes npeobiananieM KaTabonHIeCKHUX peakiLHi. Jlns npoueccon
poCTa, pa3sBUTHs OpraHNn3Ma, cocTosiHusA GEpeMEHHOCTH, BOCCTAHOBHTC/IbHBIX pe-
aKLMii, nepeeaaHns CBONCTBEHHO OTHOCHTENILHOE npeobianaHne aHabONHYECKHX
peakunii. Hapyienus papHoBecHs Mexiy aHabOINYECKHMH U KaTabO/IHYeCKHMH
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peaKkuHsIMN MOTYT ObiTh CJIENCTBUEM OMpPEACNeHHbIX 3ab60eBannii, MpUUCM yaille
oTMevaerca npeobnanaHune karabonnama Han aHabonHIMOM.

Tpemuit sman OOMEHA BELIECTB U SHEPTHH — YAANEHHE BO BHELLHIOIO CPELy Me-
TabONMMTOR (YIIEKHCIIOrO ra3a, BOAbI, A30THCTLIX NMPOAYKTOB MUTAHMSI).

JHEPTETUYECKAS LLEHHOCTb
NMPOAYKTOB MATAHUA

KanopuitHoCTh nMILM, T.e. coAepXaHue CBOGOAHON DHepruu, obecneumnsa-
€TCA HaNWYMEM B HEW OENIKOB, XXMPOB M YrieBoaoB. C yUeToM yCBOCHMSI TTHILH
(B cpenHem oHa ycBauBaeTcsl Ha 90%) ee KaNoOpMHHOCTL JOJIXHA MPEBOCXOANHTD
CYTOYHBIC BHEPro3aTpaThl OpraHu3sMa (BeauunHy obuiero obmena) He bosee yem
Ha 10%. [p1 MOCTOSIHHOM IPEBLIIEHUU CYTOYHONH KATOPMITHOCTM MUK Hax
3Hepro3arpataMu Ha 300 kkan (210 npumepHo 100-rpammoBast cnobHas Gynouka)
YBEJIMYMBAETCs HAKOIUIEHUE pe3epBHOro xupa Ha 15—30 r/cyTt, a B rog — Ha 5,4—
10,8 kr.

Kaxnblit nU1IeBOH NMpPOAYKT, COMEpXAIUMil BENKH, XHpPbLI, YIJICBOAbI, MMEET
OMPEAeNeHHYIO SHEPTETUYECKYIO UEHHOCTD, WK KUIOpHUHOCTL (Tabn. 5.1)

Tabmaua 5.1. KanopuitHocTs HeKoTopbix npoaykTos (kxan Ha 100 r)

Ilponyxr Kanopniinocrs
Xneb pxaHoit 170
Xne6 MueHNHbIH 240
MupoxHoe 350—540
Caxap (1 yaitHan noxka) 379
Monoko 59
Macno cnuBoYHOE 749 =
Cuolp poccHicKHi 371
Macno noaconHevyHoe 839
SA6noku 39
l'oBsiaiHa oTRapHAas 254
S#uo (1 wr.) 63
Cok BHHOrpanHslit (monoBHHAa cTakaHa) 71
Kaprodens orBapHoit 82

[Ipx cocTaBieHMHM MEHIO B HETCKMX YUPCXKICHMsIX, OOJbHULEAX, CAHATOPHSIX,
JoMax OTObiXa, B apMHUH, ODLIENUTE MPOU3BOAMTCSl PACUCT KAJIOPHIHOCTH NMUILLH.
C 27T0M LeNBI0 MCNONL3YIOT TAGIMLIBI KAIOPHITHOCTH OCHOBHBIX MUILEBBIX NPOLYK-
T0B. [lpH 3TOM yuuTBLIBAIOTCSl BCe WHTPEOMEHTHI, KOTOPBIE MOIYT CONepXaTh CBO-
GonHylo sHepruio. Hanpumep, Juis npurorosieHus oaHon nopumn (250 r) cyna
KapTodenbHoro ¢ rpubamMu MCronbL3aylioTes Cleayloude npoayKThl: rpubnl Oenbic
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csexue — 17 r, kaprodensr — 100 r, mopkoBs — 10 r, nyk penvarstit — 10 r, map-
rapuH — 25 r, 6yabon — 175 r, cmerana — 10 r. [pu pacyerax yuuThiBacTcsi Coaep-
XaHue BENKOB, XMPOB W YIIIEBO/IOB, A TAKXKE KaIOPUIHOCTE KAXKI0r0 KOMIIOHEHTA.

CpaBHuTeNbHAs XapaKTEPUCTHKA SHEPTOLICHHOCTH MUILEBBIX MPOAYKTOB AaHa
B Tabn. 5.2.

Tabanua 5.2. Duepretnyeckas uerHocTb 100 r cben06HOI HaCTH MPOAYKTOB

DnepreTecKas UCHIOCTh, KK [Mumessie npoxyKTH

Ouensb Gonbimas (450-900) Macno (noaconHeuHoe, TOTUIEHOE, CIHBOYHOE), OPEXH, 110~
KOJIAl, Xanpa, MUPOKHLIE C KPEMOM, CBHHHHA JXHPHas, Kojl-
Daca colpoKonyeHast

Boneias (200-400) Caunkn i emetana (20% anpHocTi 1 Gonee), TBOPOr AHpP-
HBlil, CbIp, MOpOXeHoe TIoMGHp, CBHHHHA MACHas, Konbackl
BApCHBIC, COCHCKN, TYCIH, YTKH, CEbIb XUPHAs, caipa, ceMra,
HKpa, KPYNbl, MAKapOHLL, X1e0, caxap, Mefl, BapeHbe, MapMe-
Aan, KoHMETH noManHbe

Yaepennan (100-199) Teopor noaAyX1pHBIl, MOPOXEHOE MOJIOYHOE, FOBANNHA,
GapaHitHa, MACO KPONHKa, Kyphl, giiua, ctappuna, ckymMOpus,
CapANHbI, CEJIblAb HEKHPHAA, OCETPHHA

Manasn (30-99) Mounoxko, xeduip, TBOpOr HEXHNPHLLIT, TPECKA, XCK, CYAAK,
Kapr. kambBana, uiyka, nacra sOxear», hpyKrhi, Aroasl, Kap-
Tohenb, CBEKIA, MOPKOBb, 3&CHBII TOPOLIEK

Ouenb manasn (mcuee 30) KaGauki, Kanycra, orypusl, peiie, pena, canar, ToMaThl,
nepen caankuil, THIKBA, KIOKBa, TpHOLI cBeXNe

 S—

BUOSHEPTETUKA

Ocnognoit 06Men — 3Hepro3aTparsl OPraHn3Ma B yCaoBHsAX (PHU3HOIOTHYECKOTrO
MOKOS, T.C. MHHHMABHBIC 3aTPAThl IHEPTHH, KOTOPbIE HEOOXOMHMMBI OPraHH3My
IUTS NOUIEPRAHIS KIBHECNOCOBHOCTH BCexX ero opraHos U cucteM. [oBops o du-
HOJIOTHUCCKOM [TOKOC. [PEANONAraloT, YTO YE/JIOBEK HAXOAUTCA B IMOJIOKCHUH
JIEXKA (B ITOM CIVNAE 3TPATH JHEPTHH HA MBILIEYHYIO aKTHBHOCTS MUHUMAJIBHBI),
B YCAOBHSX TeMTiepaTypHoro komdopta — npu 18-20 °C (B 9TOM ciiyuae OpraH13M
HC 3aTPAvIBACT MHOFO IHEPTHN HA NMOAIEPXAHHE TCMIEPATYPHOIO roMeocTasa),
B YCJIOBIAX IMOUHOHANLHOIO NOKOA, a Takxe cnycrsa 12—14 4 nocne nocnente-
O NPHEMA ML, HATOIAK (4TOOB HCKIIOYHTL CNeUH(HKO-ANHAMUYECKOE NEH-
CTBHE MU, T.C. VBEJHYCHIIC IHEPro3aTpaT OpraHHU3Ma, BbI3BAHHOE MPHEMOM
ML),

Ob6wuit ofsen — YPOBEHbL DHEProsaTpaT OpraHM3Ma B YCIOBHAX (DH3HONOrH-
yeckoil akmipHoCTH. O OnpeiensieTcs BeJHyYMHON ocHoBHoro obmeHa (BOO)
H SHEPro3atparaMi Ha BbINOJAHEHUE ABHXKEHHH, CBA3AHHBIX C TPYAOBOM OCATENb-
HOCTBIO, OTILBIXOM i T.11., YTO MOJY4WIO Ha3BaHue «paboyas npnbasKas.

HMcnonb3opaniie mMoHsTHIT «OCHOBHON 06MeH» u «o0LMi OOMEH» MO3BOJACT
MPOBOANTL PacteT aHepreTHueckoro 6anaHca opraHM3Ma, pacCHHTLIBATH KOJIH'E-
CTBO NOCTyNaloLieii ¥ pacxoayemMoi 3HEpruM, pellarTh CJenyiolne 3anaqu.
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® ONnpeacnaTe TCPMOAHHAMMYECKHE NPOLIECCHI, NPOMCXOAALLNE B XKUBLIX CH-
CTeéMax, MOTOKH CBODOAHOMN U CBA3aHHON 3HEPruH, crocobbl MCTNONL30OBAHMS
SHEPrum;

* ONpEeAeNATb KAUIOPHHHOCTh IH 3HEPreTHYECKYIO HEHHOCTE IMUILEBOIO Palluo-
Ha, CYTOYHYIO NOTPEOHOCTL OpraHu3Ma B 3HEPIruH;

® MIPOBOAWUTL OLICHKY CTENEeHH (DHU3UYECKON aKTMBHOCTH ucjloBeKa (Harpys-
KH Ha CKEeJIETHYIO MYCKYJIaTypy, TaK Kak OCHOBHOW noTpeOuTe/lh 3HEpruu
NnpH GU3NONOTHYECKOH AKTHBHOCTH — CKEJIETHBIE MBILLLILI) M ONpeaesThb
CTEINeHb TAXECTH paboThbl, BHIMOJHACMONH YEJIOBCKOM B YCIOBUAX MPOU3-

BOICTBA M B OBITY, T.€. BEAMYMHY (PU3HUECKON HArPY3KH HA CKEJIETHYIO MY-
CKyJNaTypy.

HekoTopbie TEOpPETHYECKHE NMON0XeHUs GUOIHEPreTUKH

CornacHo BTOpOMY 3aKOHY TEPMOAWHAMMHKH, HE BCSKASA DHEPris, MOCTYNalowast
B TEPMOAMHAMHYECKYIO CHCTEMY (MJIH HaXOMALLAsCa B HEeil), MOXeT ObITh MCIONb-
30BaHa A BeiNogHeHUs pabortel. Cywecteyer ceobonHas 3Heprust, Kotopasi MO-
XeT OBITh MCNOJIb30BaHa Wisi paboThl, U CBA3aHHasA, MK obecueHeHHast, IHEPrus,
KOTOpasi HE MOXeT OBITh UCIOIL30BaHa JUISl BREITIONTHEHWS MONe3HOo# paboThl, TaK
KaK OHa Jerpanvposana. B 3aKphIThIX TepMOAMHAMMYECKUX CUCTEMAX BCsl cBODOII-
Hasfl IHEPryus caMONpPOM3BOJLHO NMEPEXOANT B CBA3AHHYIO, M MO3TOMY ITH CHCTCMbI
CTaHOBATCA HepaboTocnocoOHbIMK. s TOro, YToOLI TaKMe CHCTEMBI NMPUBCCTH
B COCTOsIHME paboTOCrocoBHOCTH, B HHX HAIO IOTIOAHUTE/IBHO BBOJAUTL CBOBOIHYIO
SHEPIUIO, T.C. MPEBPATUTh TAKUE CHCTEMbI B OTKPLITHIC.

YenoBeuecKnil 0praHu3M — OTKpbITasi TePMOAMHaMHYecKas cuctema. B Hee no-
CTOSIHHO TMOCTYMaeT NoTok cBoboaHoi aHeprun. OAHOBPEMEHHO OHA OTAACT OKPY-
JKalollei cpene 3HEpruio, B OCHOBHOM obeclieHeHHyIo (cBsianmyio). bBraronaps
3TUM ABYM NMOTOKaM 2HTPOIHA XHBOro opraHusma (creneHb HEeYNnopsiaoueHHOCTH)
OCTAETCS Ha MOCTOAHHOM MMHHUManbHOM yposHe. Korna xe 1o Kakum-10 npuimn-
HaM NMOTOK CBOGONHOM SHEPrMH — HEraHTPONMU — YMEHbLLIACTCS MM BO3pacTacT
oBpa3oBaHME CBA3AHHOMN 3HEPTUH, TO CYMMAapHasi SHTPOIMS OpraHu3aMa Bo3pacta-
€T, YTO MOXET IPMBECTH K €r0 TEPMOAMHAMMMECKOI CMEPTH.

CorjiacHO TepMOANHAMHUKE XHUBbLIX CHCTEM, XH3Hb — 3T0 Bopuba ¢ anTponueit,
6oppba yrnopanoYyeHHOCTH CUCTEMBI C aerpanatmeit, CorjlacHO M3BCCTHOMY YpaB-
HeHu1o [1puroXxuHa, MUHMMATBHBIN TIPUPOCT SHTPOIMMM CYLICCTBYET B TOM ClIyuac,
€CJIM CKOPOCTh HEMHTPOMHUIUHOrO MOTOKA PaBHA CKOPOCTH SHTPOIHITHOrO NOTOKA,
HaMpAaBIEHHOIO B OKPYXAaIOLLYIO Cpey.

Jranbl BbICBOO0XAEHKA CBOOOHOW 3HEPrUM B OPraHu3me

ENVHCTBEHHBIMH MCTOMHHK CBOBOAHOM HEPryy UiA OpraHM3Ma — nuia, Jra
3HEPrysl aKKyMYJIHPOBaHA B CJIOXHBIX XHMHYECKHX CBA3SX OEIKOB, XHUPOB U YIJIC-
BOAOB, 15 TOro 4To6bl 0OCBOBOAUTE 9TY HHEPTHIO, MUTATC/ILHBIE BELLECTBA BHAMAIC

MO/IBEPraloTesi TUAPOJIU3Y, & MIOTOM — OKMCJICHHIO B aHA3POOHBIX WINH a2pOGHLIX
YCIIOBUAX.
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B npouecce runponusa, koropsiii ocyiuectansiercsi B KKT, Beicsoboxiaercs
He3HaunTeNLHas yacTh cBoboaHoi aneprun (Menee 0,5%). OHa He MOXET BbITh HC-
NOJIL30BaHa /1 HyX1 OMODHEPIEeTHKHM, TaK KaK HE aKKYMYJIMPYETCH MAKPO3PraMH
Tna AT®. Ona npespatuaeTcst JIMLIb B TCTUIOBYIO 9HEPrUIO, KOTOPAsk HCITONbB3YCTCH
OPraHU3MOM JUISl NOICPKAHWUS TEMIIEPaTYPHOTO FOMEOCTa34.

[MepBbiii aTan BLICBOGOXICHUSI DHEPTHH — NPOLIECC aHA3POBHOIO OKUCIICHHS.
Takum criocobom BricBOBOXAAETCS 0KOJIO 5% BCeii cBOBOAHOM IHEPTMH M3 FTIOKO-
3Bl TTPH OKHCIIEHHWH 10 MOJIOYHOM KUCIOTHI. DTa SHEPTHA, ONHAKO, AKKYMYJIHPYETCSA
Makpoaprom AT® n ucnons3yercs Uisl COBepiICHUS MOJAE3HOI paboTh!, HaNpUMep,
JUIS. MBILICYHOIO COKpalleHusd, Wi paboTkl HATPHEBO-KAIUEBOI0 HACOCa, HO B KO-
HEYHOM MTOIC OHA TOXE MNPEeBpalLaeTcs B TEMJIOTY, KOTOpasi Ha3biBAETCsl BTOPUYHOMH
TENn1o0Toi.

Bropoii atan — ocHoBHoi#t aTan BeicBoGoXnEHus 10 94,5% Bceit sHEpruM, Ko-
TOpasl CcrocodHa BbICBOOOAUTLCS B YCJIOBUSIX opraHu3ma. B npouecce aspobHoro
OKHCJIeHHs1 cBODOMHAs SHEprusi BoICBODOXIAETCA B pe3ylbTaTeé OTpbiBa BOAOPO-
Aa M NEpPEeHOCa €ro 37AEKTPOHOB W MPOTOHOB MO LEMH NAbIXaTelbHbIX (PEPMEHTOB
Ha Kucjopold. [Tpu 2ToM BLICBODOXAEHHE IHEPIHH HAET HE OAHOMOMEHTHO, a M0~
CTENEHHO, MO3TOMY HONBLIVIO YACTb 3TOI cBOBONHOIM 3Hepruu (npumepHo 52-55%)
yaaeTcs akkymy/auposarts B aHepruio AT®. OcranbHas yacTb B pe3y/bTaTe HECO-
BEPLUCHCTBA OGHONOrHUECKOro OKMC/IEHHsI TepsaeTcsl B BUAE MEPBUMYHOI TEMIOTHI.
Mocne ucnons3opanns ceobonHOI SHEPTHH, 3anaceHHoi B AT®, wisi COBEpLLIECHMA
MOJIe3HOI padoTLl OHA NPEeBpPALLACTCS BO BTOPHYHYIO TEIUIOTY.

Takum oBGpasom, Best cofonHas 2Heprus, KOTopasi BBICBODOXHaeTCsA MpH
OKMCJCHHH MUTATEALHBIX BEIECTB, B KOHEYHOM MTOrE MPEBPAallaeTCs B TEMIOBYIO
IHCPIrHIO, NOITOMY 3aMEP KOMUMECTBA TEMUVIOBOH SHEPrHH, KOTOPYIO BBUICIACT Op-
TAHU3M, SIRASICTCSI METONOM ONPENSNCHIA IHEPro3aTpaT OpraHu3Ma.

B pesvabrare okncaeHns rloKo3a, aMHHOKHCIOTH! M XKHPHbIE KUCIOTbL B Opra-
HU3ME [PEeBPALLAIOTCH B VIZICKHCAbII ra3 u poay. OnpeneyieHo, YTO NPH CXUIAHHH
| r 6enka obpasyercs 4,1 kkan. [Npu 3TOM O2/10K B OpraHM3Me OKHCISIETCS HE [10J1-
HOCTBIO, YACTh €rO MOKIIACT OPraHN3M B BHAE MOYEBHHBI, AMMHAaKa, aMMOHMSL. [1pH

cxurannn | rxnpa odpasyerces 9,3 kkan, npu cxuranuu | ryrnesonos — 4,1 Kkan.
DTH BEANMITHBLL TOJVMIUIT HA3BAHUE KATOPHYECKHX IKBHBAJIEHTOB. B opraHuame
cAknranue | ryraesonos n | rxupa npoucxoaut no CO, u H, 0.

Mtak, B yciaoBmsx opraHuama npu okucieHuu | r Genka BbICBODOXHAETCs
4,1 KKan, npu 9T0M Ha OKHCJICHHE pacxouyercst 0,966 n KUcnopoaa W BhLIENACTCH
0.777 1 CO.:

1 r Geaka + 0,966 1 0,= 4,1 kxan + 0,777 1 Co,.

M3 371001 peakunn BLITCKAST, YTO CCJIN B OPraHH3Me OKHCJISIETCH OesyioK M Ha 310
pacxonyercst | 1 KHCA0poAa, TO J10KHO BEICBODOXAATECA 4,6 KKal. 9Ta BEIH'HHA
MOAYMIUIA HA3BAHNE «KUTOPHYECKHIT KOA(DPHUMEHT KHCNOPOAa», HITH «KaJlopHYe-
CKHiT IKBHBATEHT KHCaopoaa». OTHouweHHe 06beMa YIICKHCIIOrO rasa K oGhemy
KHCI0pOaa Has3biBacTes doixamensiubin koagduyuenmon (AK). 0,777:0.966=0,8 —
JK B HOpME.
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Ecii B yCNOBHAX OpraHn3ma oKHcaeTcs | r yrieBsonos, To peakinio MOXHO 3a-
MHCATh CIEenYOLIHM obpasoM:

I'r yraiesonos + 0,833 1 O,= 4,1 kkan + 0,833 1 CO,.

Takum 00pasoM, ECNi HA OKMCICHHE HAYT TOJIBKO YIJIEBOAb, TO IPpH notpebe-
HHH | 1 Knenopona BuicsoGoxnaercs 5,05 kkan, a 1K pasex 0,833/0,833=1.
[1pu oxkucnenun | rxupa:

1 rxupa + 2,019 1 0,= 9,3 kkan + 1,413 1 CO,.

Taxum 06pasoM, ecliv B OPraHu3Me OKUCISIOTCS TOMLKO XUPhl U UCNOJIL30BaH
1 n kucnopona, To nNpH 3ToM BeiAEAHTCs 4,69 kkan. Beanuuna 1K npu okuciaeHUU
XHpos cocrapnset: 1,413/2,019=0,7.

Korga B opraHuM3Me OIHOBPEMEHHO OKMCISIIOTCSI XUpbl, OEIKM, YIJIEBOAbI,
T0 1K MoxeT Konebarbes ot 0,7 (OKHCACHME TONBKO onHUX Xupos) 10 1,0 (okucie-
HHME ONHMX yriieBonos), a B cpeaHeM — 0,85. [Npu [1K, pastom 0,85, npu cxuraHum
1 1 KMcnopona BbicBobOXKNaeTces 4,862 kka.

[IpHBeneHHbIE pacyeThl MOKAa3biBAlOT, 4TO 3HaHue obbema rnorpedieHHo-
ro KMCJOpOAA M BbIAOXHYTOIO YIJIEKMCJIOTO rasa, Hanpumep, 3a | MUH no3sossier
ONPENENUTL HA OCHOBE BhiUKCIeHUs JIK — kakue MMEHHO BellecTBa OKHCISAIOT-
CSl, U TEM CAMBIM ONPEACNIUTL KAJIOPUYECKHI SKBHBANECHT KMCIOPOAa, 4 Ha ero oc-
HOBE pPaccyMTaTh KOJIWYECTBO BhLICBODOXmaeMoOi 3aHepruu. Hanpuwmep, uenopek
3a | MuH nornotun 0,250 n kucaopona, peinoxuyn 0,212 i yraekucnoro rasa. Che-
nosarenbHO, JK: 0,212/0,250=0,85. Kajopnueckuit 9KBHBAJIICHT KHCJIOpOHa NpH
AK, pasHoM 0,85, cornacHo pacueram ¥ 2KCNEPUMEHTAILHBIM JAHHBIM, COCTAB-
nsier 4,862 xkan/n kucnopoaa. Torma npu notpebaernn 0,250 1 Kucaopoaa Bhbi-
nenutcs: 0,250%4,862=1,22 kkan. [ToCcKONILKY B HallleM NpHUMepe 3aMephl Ceanbl
B pacyeTe Ha | MHH, TO CKOpPOCTL BEICBOGOXIEHUS SHEPIrHM B JIAHHOM CJlyuae co-
craBnsier 1,22 kkan/MuH. Ecnu nonycTuTh, 4TO Ha MPOTSKEHUH Yaca (CyTOK) r1o-
Tpebienue kucnopona oyaer TakuM xe, a peanunna K — na yposue 0,85, To atort
pacyeT MOXHO 3KCTpanonupoBath Ha yac (60%1,22=73,2 kkan/4) uiam Ha CYTKH
(24x60x1,22=1756,8 xxan/cyr).

METO/[lbl OLIEHKW 3HEPTO3ATPAT

CylLlecTBYIOT ABa BapHaHTa METOMOB: NpsiMasi U KOcBCHHast (Henpsimasn) Ouo-
KanopuMerpus. Bropoit MmeTon, B cBOIO ouepenb, MOAPA3AEHseTCS Ha JIBA MOATHIIA:
METO/I MTOJIHOTO M HEMOJIHOro ra3oBoro aHaiuaa.

Ilpaman buokanopumempus 3aKaIoMacTCsl B U3MEPEHHMM MOTOKA TEIJIOBOI SHEp-
rHH, KOTOPYIO OPraHM3M BbUIENSIET B OKpYXalollylo cpeay (Hanpumep, 3a | 4 wian
3a cyTKH). C 3TOM LIe/bIO HCMOJB3YIOTCA KAJIOPUMETPhl — CHCLHAJILHBIC KAMCPLI
(kaGMHBI), B KOTOPBIE NMOMEILAIOT YE0BEKa WIH XHBOTHOE. CTEHKH KalopuMeTpa
oMbiBaeT Boga. O KOJMMECTBE BBIACACHHON 3HEPrHM CYMAT MO BEJIHMHHE Harpesa
9TOH BOIBIL.

Merton TouHBIH, HO HeyA06eH B 3KCriyaTauuy. BeInoiHKUB CBOIO posib Kak METO-
pPONOHAYANBHHUK, OH MO3BOJIWII HCIOIbL30BaTh METOI KOCBEHHOH ODMOKaNoOpHMETPHH.
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Koceennasn Guoxanopumempus ocHosana Ha NPUHLMIAX, UAAOKCHHBIX BBILLE, —
Ha OCHOBC NAHHBIX O KOJHMYeCTBE MOTPeOJICHHOTO KHMCIOPOAA M BbIACACHHOTO
yriaekucnoro rasa, pacuera BeiMuMHbl JIK U COOTBETCTBYIOIIErO KanopUHeCKOro
IKBUBaNICHTA KHcaopona. [Tpu Hannunu ceeneHuit 06 o6beMax noraoieHHOro Kue-
JI0poia M BBLIAOXHYTOrO YIJICKMCJIOTO ra3a METON KOCBCHHOW OHMOKaIOpUMETpUM
Ha3bIBAETCSI «[MOJHLIN ra30Bblil aHanu3». [11s1 ero BeIMOJIHEHUS HeobXoaumMa arna-
paTypa, mo3BoJsiomas OnpeacanTh 00beM KHCIOpoaa H 06beM YIIEKHCIOro rasa.
B knaccuueckoit GuoaHepreTHke ¢ 3Tol LENbIO MCronb3oBanH Mewok Jlyrnaca,
rasoBble Hachl (/U1s onpeaeneHns 06beMa BbLUIOXHYTOrO 3a ONMpPEACIeHHbIH MEPHOI
BPCMEHH BO3/1yXd), & TAKXKE ra3oaHaln3aTop Xo/LI€Ha, B KOTOPOM CYLUECTBYIOT MO-
MOTUTENTH LTSl yraekucaoro rasa (KOH) u kucnopoaa (nuMporano), YTo No3BoJsieT
OUEHWUTDL MnpoueHTHoe conepxatue O, u CO, B uccneayemoit npobe Bodayxa. Ha oc-
HOBE pacyueToB OlICHMBAeTCA ODOLEM MOINMOLIEHHOrO0 KHMCA0poda M BBIOOXHYTOro
YIJAEeKHCJIoro rasa.

Hanpumep, nenbityemblii 3a | MuH BbumoxHyn B Mewok [yrnaca 8 n Bos-
ayxa. B armocdepHom Bosayxe coaepxanue kuciopona pasHo 20,9%, B Bbi-
Obixaemom — 15,9%. CrnenopaTenbHo, WCOBITYEMbI MornoTuia 3a | MMH:
8%(20,9—15,9)/100=0.4 n xkucnopona. [1pouUeHT YrMEKMCIOro rasa COOTBET-
CcTBEHHO coctanua 0.3 u 4,73%. Torna o6beM BEIAOXHYTOIO YIJEKHC/IOro rasa co-
craBun: 8%(4,73—0,03)/100=0,376 a CO.,,

Mexonst n3 atux nannesix nonyuaem: J1K=0,376/0,400=0,94.

B atom cnyuae kanopuueckuit 9kBHBaneHT Kucnopoaa pasex 4,9 kkan/i. Cre-
noBaTeNbHO, 3a 1 MitH Henbityemsiii Beuiena (unu 3atpatun): 0,4 1 0,%4,9 kkan =
1,96 kran.

B MOCJCNHNE Todbl TeXHHUKA aHUTH3a cOomNep:XaHMsl KHCAopoaa M YINEeKHCI0-
ro rasa nperepnena n3MeHeHus, nNosABIINCh aBTOMATHYECKHUE ra30aHANU3aTOPBI.
Tak, nanpumep. npudop «CnupoanTs Mo3BoOJIsSET OAHOBPEMEHHO ABTOMATHYCCKH
OnpeacanTsL 00beM NoTpedieHHOro KHEaopoaa H 00beM BhUIOXHYTOIO YIJIEKHC/IO-
I'0 rasa.

Onnako B GOABLUIIHCTBE CIVUAEE HMEIOLLHECS B MeAULIMHE MPUDBOPLI HE 10~
IBOJISLII OLEHNTH 0GHLEM BhUILIXAEMOTO YIIEKHCAOro ra3a, B TO BpeMs Kak 06beM
MOMIOUWECHHOTO KHCJ0POa ¢ NOMOWbLIO ITHX NPpHOOPOB onpele/seTCs. K Hum
OTHOCHTCH, Hanpiaep, npiudop «MetarecT». UMEHHO MOITOMY B KIIHHHYECKOH
H PU3NOAOrHUCCKOIl NPAKTHKE WINMPOKO HCMONb3yeTCsi BTOPOH BapHaHT METO-
N2 KOCBCHHOI GHOKANOPHMCTPII — HEMOJHBIH ra30Bblii aHaIM3. B aTOM ciy-
HAC ONPCACASICTCS ilL 06bEM MOIIOMEHHOro KHCI0poa, noaTomy pacuet 1K
HCBO3MOXCH. YC/I0BHO NPHHHMAIOT, YTO B OPraHM3ME OKHCIAIOTCH YIJIEBOLI,
Oenku, ®kupsl. Moaromy JAK = 0,85, wisi KOTOPOro KajlOpHUYECKUH IKBHBANEHT
KHciopona paseH 4.862 kkan/i.

JlanbHeiiiume paciers! BLIMOMHAIOT, KAK M NPH MOJHOM ra30BOM aHATH3E.

Hanpumep, venbiTyeMblii, KaK MNOKa3wd HCCICNOBaHHA Ha crniHporpage Tuna
«MeTtatect», nortott 3a | muu 0,3 1 Kucropona (310 ONpeAeaseTcs N0 BENMIHHE
NOXBEMA M3OMHHIN COHPOrpaMMbl Ha |-MUHYTHOM HHTepBane). B aToM caytae
SHeprosatpars coctapim: 0,3 1/mun X 4,862 kxan/n = 1,46 kkan/MuH.
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EAWMHMUBLI H3MEPEHHA IHEPro3aTpaT OpraHuaMa

Konuuectso seuiensieMoii aHeprun, cornacHo cucreme CH, cienyer Bbipaxathb
B JIX (1 kxan = 4,19 kJIX) nnu aprax. OMHaKo B MEIHILIMHCKOI MpaKTHKE B HALLCH
CTPAaHE 1 33 pyOCKOM MOJIb3YIOTCS eAHHMLEH Kanopus, WK KKau. [Tockonbky anep-
ro3arpaTel — 3TO MOTOK 3HCPrHU B EAWHULY BPEMEHM, TO Malle BCEro MCrojb3y-
I0TCA TaKHE PasMEPHOCTH, KaK KKaJl/MWH, KKan/4, kkan/cyr. iust ouenkn BOO
OOLIMHO NPUMEHACTCA EAMHMLIA KKa/CyT, a JUlsi OLIGHKH SHEPro3aTpar B YCJIOBUSIX
TIPOM3BOACTBEHHOM! NEATENBHOCTH, B CIIOPTE, OBITY — KKaN/MUH MIN KKaI/4.

KpoMe Toro, ucnonib3ylorcsi HOpMUPOBaHHbBIE MOKAa3aTeNld — KKajn Ha | Kr mac-
Chl B EAMHHLY BPEMEHH HJIH KKaJI/M? OBEPXHOCTH TENA B CIHHMLLY BPEMCHM.

Komurer sxcnepros PAO/BO3, HanpuMmep, peKOMEHIAYET HCMONL3OBATH €M -
HHuLBL, KpaTHeie BOO. K npumepy, B ycioBusix (hM3n0I0rHUecKoro nokos 2Hepro-
3aTpatbl HenbiTyeMoro coctaeasior 1700 kkan/cyT, a B ycnonusix hM3nonoruiecKoi
akTuBHOCTH — 3400 kkan/cyt, T.e. 2 BOO.

OCHOBHOW OBMEH

OCHOBHO# 0OMEH — 2HEPro3aTparhi OPraHU3Ma B YCI0BHAX (hH3N0NOTMUECKOTO
TOKOs, T.€. B MMOJIOKEHHWH Jiexka, HaTowak (cnycrst 12—14 4 nocae npueMa nuiiin),
1pu TeMnepatypHoM Komdopte (18-20 °C) ¥ 3MOLIMOHAILHOM MOKOE, ITO MUHI-
MaJIBHBIC 3aTpaThl OpraHu3ama, HeoOXOOMMBIE JUISl TIO/UIEPXAHNS ero KHU3HCICH-
TenbHOCTH. B cpemHeM MyxuunHa, 35 ner, 165 cM 1 mMaccoit Tesna 70 kr umeer BOO,
paBHyio 1700 kxan/cyt, unu 1,18 kkan/mun, unu 70,8 kkan/u. Muoraa aty peamin-
HY BbIpaXaloT Kak | KKan/Kr Macchl Tena B 4ac, Y XeHIUWH, B CBA3H C OTCYTCTBUEM
BLICOKOTO coaepxanus avuporeHoB, BOO Ha 10—15% meHbiue, ueM y MyKUHH,

Ha 4To TpaTHUTCs HEprus, BLIACAAEMAs B YCIOBUAX (DH3KHONOrHUECKOro nokos?
CornacHo gaHHBIM, npeacrasneHHsiM BO3 (1987), pacxonnl ee TakoBbl: nevueHL —
27%, mo3r — 19%, cepaue — 7%, nouku — 10%, Mutist — 8%, npoune opraibi —
19% (uroro 100%). B «ripoune» BXOAAT TAKKE IHEPro3aTpaThl Ha TCPMOPEIYsLIMIO.
CoOoTBeTCTBEHHO, H MOTpeBNIeHHEe KUCIOPO/ia ONPEIC/IsieTCs IHEPro3aTpaTanMi.

Hns kakux veneit onpenensiercss BOO? IMpexne Beero, Juist OUEHKH COCTOSIHIS
opraHu3ma. M3asecTtHo, YTo Npu runephyHKIAN LIHTOBHIHOI Xese3bl (1pn upes-
MepHO#H npoaykuru T, 1 T,) BOO cywecTseHHO BO3pacTaet, a npu runogynkimm,
HaobopoTt, cHiuXaeTca. MMEHHO MoO3TOMY 3HIOKPUHOJOrH, 0COBEHHO B CHTYALLHM,
KOr/ia HeT BO3MOXHOCTH onpeaenuts conepxanune T, u T,, ouenunsaior BOO.

Kpome toro, BOO — ynoBHBbIi OpueHTHP LISl pacueTa BeJauuibl (pHU3nuecKoil
Harpy3kKH rnpH mpou3BOACTBEHHOM, CIIOPTHBHOM M OBITOBOH ACATCALHOCTH,

HomxHbIA OCHOBHOW 06MeH

BOO BO MHOrOM 3aBUCMT OT MoJIa, BO3pacTa, pasmepos tena. Tak, BOO y myx-
yuH Ha 10-15% Bblilie Mo cpaBHEHHIO ¢ XeHIunHamMu. MasectHo, uto BOO B pacuere
Ha Maccy Tejna MakCHMaibHa y HOBOPOXICHHBIX M IPYAHLIX JIeTeil, a B nocnaenyio-
meM BOO nocreneHHO cHUXaeTcs, ocobeHHo nocne 20-25 ner.
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DHepro3aTparsl B YCJAOBUSIX (DU3MONOTUUCCKOTO TIOKOS! 3ABUCAT OT BETMUMHBI
MOBEPXHOCTH TeNa: YeM oHa BOJIbIIE, TEM BbilLE IHCPro3aTPaThl.

JLnist Toro 4ToGk! cpaBHUTE peansHyio BOO ¢ HopMo#H, NMpeusiokeHo paccuuThi-
BaTh 10/ukHY10 BOO (IBOO), ninv 1omxHbli ocHoBHOI 06MeH (J100), Hopmatusst
YUYHTBIBAIOT M0J1, BO3PACT, POCT K Maccy Tesa (M KOCBEHHO — ILIOIIAh MOBEPXHO-
CTH Tesa). B pasHbIX CTpaHax npoBOAMIM HOPMATUBHBIE HCCIIEIOBAHMS, W TIOSTOMY
B HacTos1lee BPeMsl MCMOb3YETCH HECKOIbKO BapHaHToB HopMaTHBos J100. B Ha-
HieH CTpaHe LMPOKO ucnonb3yercs meton onpeaeneHus JJOO no hopmynam win
Tabnnuam Fappuca—benennkra. CyliecTBYIOT ABa BapMaHTa STUX Tabaull — mwis
MYXKYHMH M U8 KeHLMH. B Kaxaoi U3 HUX nMeloTca ase noarabnuusl. B nepsoit
noaTadbaMLIEe HAXOAAT YHCIIO0, 3ABUCHMOE OT MACCHI TeJia, a BO BTOpoit noaTabnuie —
4YHC0, 3aBUCHMOC OT pocTa 1 Bo3pacTa. CyMMa 3THX ABYX YMCE]l AaeT HCKOMYIO Be-
nnunny J1O0. Hanpusmep, xeHuna, 19 ner, poet 164 cM, macca Tena 55 kr. Torna
nepsoe Yucno npu macce 53 kr — 1181, sBropoe uncio npu pocte 164 cM U Bo3pacre
19 ner — 234. Cymma cocrasasier: 1 181+234=1415 kkan/cyr.

Bropoit cnioco6 — onpeneneHue no merony dwbya. ABTOp onpeacini HopMaTH-
Bbl IHEPro3arpar B YCAOBHAX (DH3HONOIHUECKOr0 NMOKOos1 B pacyete Ha | M? nosepx-
HOCTH T€Ja B Yac AUIsl MYKUMH M XCHIUMH ¢ yueToM Bo3pacta. Hanpumep, B 20 net
st myxkunn 100 cocrasasier 38,6, s keHimu — 35,3 kkan/m? B uac. JIng onpe-
nenenus A1BOO HeobxonuMo 3HaTh oAb nosepxHocTH Tena. OHa HaxXomMTCH
Ha OCHOBAHMM JAAHHLIX 0 pocTe U Macce Tesa. C 3Toit Lenbio HCMONb3YIOT (hopMy-
Jibl i Homorpanmsbl. B wactHocTi, B metone Jdwobya ncnonb3yercsi HoMorpamma
Mobya. Hanpusep, npi pocte 160 cM 1 Macce Tena 65 Kr niiolais NoBEPXHOCTH
Tena pasua 1,67 a7, Ecan 310 20-1eTHAN KEHIUIHHA, TO €€ SHEPro3aTparsl B pacyeTre
Ha | v cocrasar: 1,67x35,3=59 kkan/u, a B cyTku: 39%24=1415 kxan/cyr.

B noxknane skcnepron @AO/BO3 (1987) npusonsitca (popMyibl List pacuyera
JABOO, Kotopble noAvueHsl B MOCASAHHE oAbl MPH HCclenoBaHUH GONbLIOTO KOH-
TuHrenTa aoaeit. Oun npeacrapnexst B Tadn 5.3.

Tabanua 5.3. 3navenus ocHosHoro o6MeHa B 3aBHCHMOCTH OT M0J1a ¥ BO3pacTa

Kraa/cyr
Boipacrt, roiamst
MYAMITbE ACHIMH B

0-3 60,9 macent Tena — 54 61,0 maccet Tena — 51
3-10 22,7 maccnt Teia + 495 22,5 maccnl Tena + 499
10-18 17,5 maccw Teqia + 651 12,2 macchl Tesia +746
18301 15,3 maccel Tena +679 14,7 maccst Tena + 496
30-60 11,6 macest Tena + 879 8,7 maccet Tena + 829
Bonee 60 13,5 maccet Tena + 487 10,5 maccet Tena + 596

Hesasucumo ot cnocoba pacuera J OO nan IBOO nonyckaercs, 4To peaibHas
BOO aoxeT oTAnuaThesi OT HopMbl HA =15%.
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OBLLUWA OBMEH

OO61Mit 0OMEH — SHEPro3aTPaThl OpraHu3Ma B peanbHoi Xu3Hu. OH cknanbina-
€TCS M3 PAsINYHbBIX COCTABMSIIOLNX: HAPUMED, U5l KOHTOPCKOTO CJ1yXKAa1llero CUTy-
allis TAKOBA, KaK NoKa3aHo B Tabn. 5.4 (u3 noxnana axcnepros PAO/BO3).

Tabmuua 5.4. DHeproTparsbl OPraHN3Ma B TEYEHHE CYTOK

Ycnosns [1ponoNAHTENBIOCTD Duepro3aTparsl

B noctenn (BOO) 8y 560 kkan

INpodeccionanbHag AKTHBHOCTD, < .
1.7 BOO 6y 710 kxan

CaMoCToATeNbHAN aKTHBHOCTS (CO-
LUHAILHO-XENaTeIbHAA AKTHBHOCTD 24 420 kxan
W aomamuas paGora), 3 BOO

OuUaKynbTNay3a AN noaaepAaHua

(YHKUHN CepaeyHO-COCYANCTO 1/3u4 140 Kkan
citcteMst, 6 BOO

Ocrapuicecs ppems (paznuvHan ne- - ]

B v ), 1.4 BOO 7 4 40 MuH 750 kkan
Beero, 1,54 BOO 24y 2580 kkan/cyr

W3 Tabn. 5.4 BUIHO, YTO BO CHE IHEpro3aTpaThbl opranuaMa pasiibsl BOO. Duep-
ro3aTpaThl MPH BCEX BUAAX NEATENbLHOCTH npesbitalor BOO B TO Miau HHOE KOJN-
4yecTBO pa3 U B utore cocrasisior: 2580—560=2020 kkan/cytr — 370 BEJAHUMHA
paboueit npubaBKH, T.C. IHEPro3aTpaT, Ha BbIMOJHEHHUE onpeacicHHoil (huanuc-
CKOM Harpysk.

Hrak, obimit obMeH — 310 ocHOBHOI oOMeH + pabouas npubapka + cncum-
(pruKo-aAuHaAMHUECcKoe aeicTeue nuiuM. Ilpu npueme Ny OCHOBHOM 0OMEH BO3-
pacraert, ocobeHHo cywecTBeHHO (Ha 30% wau no 1,3 BOO) npu ynorpeGaeHum
benkos. [IpHuKMHa 2TOro ABJIEHMS! 10 HACTOSIUETO BPEMEHW HE BLISICHEHA.

Jlxobas paboTa conpsikeHa ¢ 3aTpaToi IHEPrHH, NMOITOMY TSKECTL paboThl ICIKO
ONPEAENHTE N0 BETHYHHE IHEPro3aTpar Mpu BLIMOJHEHUH JaHHOI paboThl.

Taxk, eciu BoipaXaTh 2HEpPro3aTparsl B Unuciaax, kpatieix BOO, win B Kkan/mMin
(Tak Kak B ycnoBHaxX duanonorudeckoro nokos BOO =1 kkan/mun), aHeprosa-
TpaThl TAKOBhI: X0ALOA MELIKOM, YMbIBAHME, OJEBAHME, KPATKOBPEMCHHAs 1034
croa — 1,4 BOO; neHue ¥ TaHUB! — 3,2; CTHPKa ofexanul — 2,2; xoanba 1o oMy —
2,5; MeJUIeHHbIe NPOrynKM no ynuie — 2,8; urpa B kKaptel — |,4; npurotosacHue
numu — 1,8; nopcenHeBHas y6opka — 2,7; konTopckue paGorst — 1,3; knauka
Kupnuya — 3,3; cronspHbie paboTel — 2,8; paboTa Bunamu — 6,8; oxora v puibHast
JIOBJIA — 3,4; pydHas A0HKa KopoB — 2.9; norpy3ka MCILUKOB Ha Tauky — 7,4; pyOKa
CaxapHoro TpocTHHKa — 6,5.

B cBA3M C BO3MOXHOCTBI0 00BLEKTUBHO OLEHHUTL 9HECPro3aTpaTsl OpraHn3Ma npu
BbIMOJIHEHHH TOK WIH MHOMH ACSATENILHOCTH, MPEUIOXCHO PA3AC/iNTL BCE BHIBI TPY-
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HOBOW ACATENLHOCTH 10 TAXKECTH, T.C. 10 HHTCHCHBHOCTH HATPY3KH Ha CKEJIETHYIO
MYCKYIAaTypy, Ha KaTCropuy WM KIacchl.

B Haweii cTpaHe npUHATO AENNTL B OCHOBHOM BCE TPY/IOBBIE MPOLIECCH! Ha 4 Ka-
TErOPUH: IETKUiT, CPeHUI, TSDKENbIA M OYCHb TSKeNbIA Tpya (Tabur. 5.5).

Tabanua 5.5. CyTouHbic IHEPro3aTpPaThi OPraHU3Ma B 3aBHCHMOCTH OT BHAA ACATCALHOCTH

Jlerkwmii Tpya
2200-3300

Cpeausii Tpya
2350-3500

Taxenwiit Tpyn
2500-3700

Ouens TRKeNbI TPYA
2900-4200

HacTo BblpakaloT TSKECTL TPY/A MO KOMUYECTBY 3Hepro3atpat B | MuH (Taba. 5.6).

Tabanua 5.6. MUHYTHbBIC HEPrOTPATLL OPraHi3Ma B 3aBUCHMOCTH OT BUAA NEATENLHOCTH

Jlerkuii Tpya Cpeannit Tpya Tamenniit TpyA O4eib TRKeAsIH Tpya

2,550 kkan/sun | 5,1=7.5 kxkan/MuH 7.6—10 kxan/yMuH bBonee 10 kxan/Mun

ITH 3HAYCHMUs 10T BO3MOXKHOCTb OPUEHTHPOBOYHO ONPEAC/IHTh, BO CKOJIIBKO
pas aHepro3arpatsl npessiaiotT BOO,

Cornacno naumsim axcnepros ®AO/BO3, B MeXIyHAPOAHOM MPAaKTUKE MpH-
HATO BBLACSATH TOJILKO TP KATETOPHH TSKECTH TPYaa — JIETKHI, CPEAHMI 1 TsiXKe-
Jptit. [Tpi 91oM aHeprosarTparsl, BEIPaXEHHbIC B eaAnHHUax, KpatHeix BOO, paBHBI
(Tabn. 5.7).

Tabanua 5.7. Ducprosarparnl B canunuax BOO

Moa Jlersmit Tpya Cpennmit Tpya Tsxenntii Tpya
Myscroii 1.7 2.7 3.8
Aenckui 1,7 2,2 2.8

CpeaniecyTornbie 2HEPro3aTparsl y CTyACHTOR cocTasnsioT okono 3000 kkan/cyr,
a yJioacii ymerseruoro tpyaa — 2400-2800 kxan/cyr.

HeacHie Tpyaa Ha KATETOPH I TSKECTH JaeT BO3MOXHOCTb O0BEKTHBHO OLIEHHTH
VPOBEHL opratnsaunu pabouero npouecca Ha KOHKpPETHOM npoussoactse. Ecnu
13 100 paGounx mect na 80 unmeercst TSOKEAbIH MM OYEHb TSXEbIH TPYA, TO 3TO
O3HAYACT, UTO TPY/L OPrAHN30BAH HEPALIHOHAIbLHO.

HJanuwvie 0 peanyuntie o0wero oOMEHA NO3BONAIOT TAKXKE ONPEAEsThL KAIOPHH-
HOCTL CYTOMHOro paunoHa. Tak, eciii CYTOYHBIC 3HEpPro3aTparTbl OpraHu3Ma co-
crapasior 3000 KKas, TO CyTOMHAs KAJIOPHIHOCTD NHULLHK, € YUETOM, YTO yCBAUBACTCS
Juub 90% nocTynaloiMx ¢ NUIUEH NUTATCABHLIX BEIECTB, NOMXKHA COCTAB/IATH
3300 kkan.

Beanunna obutero obMeHa orpaxaer creneHb (Pu3niecKoOH aKTHBHOCTH 4€J0-
seka. Ecau ona nnskas (2400—3500 kkan/cyT), TO 3TO CBMAETE/NILCTBYET O THIIOKH-
HE3HH, WK THnoauHamuy. Takoe cocTosiHKE ONACHO JUIA 3N0POBLs: Ha 3TOM (oHe
NOBLIMIACTCH PHCK PAHHETO MOABIEHUS aTepOCKIepo3a, MIIEMHYECKOH Gone3Hu
CEpPLIA, A3BEHHOI G0IE3HH XKEMYIKa U ABEHANLATHMEPCTHOM KHILKH U T.1. MHOrHe
KAPAMONOTH MHPA OTHOCST FMIOKHHE3HIO, MIIH TMTIOAHHAMMIO, K OCHOBHBIM (hak-
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TOpAM PHCKA (HapsAy € KYPEHHEM, aJIKOTOJIEM M HepallMOHANbLHO OPTaHN30BAHHBIM
MHTAHHCM) BO3HHKHOBEH S YKAa3aHHOI MaTONOrHH.
YpesmepHasa akKTHBHOCTb, KaK MOKa3biBAeT aHAIH3 3a60JieBaeMOCTH CITOPTCMe-
HOB BEICOKOIO KJ1acca, TOXE He NMPHHOCUT 60JbLLOI TTONb3bl OpraHH3My.
MHoroseTHie HaOMIOAEHNS MOKA3aIM, YTO YacToTa 3aboneBaHuii 1 CBSI3aHHas
€ HUMH CMEPTHOCTb 3aBHCAT OT YPOBHA (PH3HUECKOMN aKTHBHOCTH (Taba. 5.8).

TatGamua 5.8. YpobeHb 3a60/1€BAEMOCTH 1 CMCPTHOCTH B 3aBHCHMOCTH OT YPOBHSI (PH3HUCCKOI
akTHBHOCcTH (Ha 10 000 nacenenus)

O R SRreRE (ayae o) Huskan Ymepeunas Makcumablas
NOABIKHOCTL NOABIKHOCTD NOABIKHOCTD
CMEPTHOCTS OT BCEX NMPHYMH 64/40 26/16 20/7
CMepTHOCTB OT CepaeYHO-CO- 25/1 8/3 7/10
CyAVCTBIX 3aGoneBaHmii
CMEPTHOCTE OT paKa 20/16 3/ 5/1

I[lo naHHbIM 3KcnepToB PAO/BO3 (1987), wist momaepxkaHus BLICOKOIi paboTo-
CIMOCODHOCTH KaXIOMY 4eJOBEKY HeobxonuMo exenHeBHo no 20 MuH coBepliaTth
(PH3MYECKYIO AKTHBHOCTb HHTEHCUBHOCTLIO 4-35 KKaui/MuH, uau 5 BOO.

WAEAJIbHAA MACCA TEJIA

DTO OAHO M3 OCHOBHBLIX MOHATHI dM3MoNnoruu nutanus. o Hacrosiiero ppe-
MEHH HET EAMHOI METOAMKH ONpeaeaeHHusl HOpMbl Macchl Tena. [TpuHaTo cunTaTh,
YTO MACANBHAA Macca Tejla — 3TO TaKasi Macca, KOTopasi CTATUCTHYCCKH JLOCTOBCPHO
coueraercs ¢ HanbonblleH NMPONO/KHTENLHOCTBIO KU3HHU.

BenvunHa uneanbHO MAcChl TEIa 3aBUCHT OT MoJia, BO3PACTA, PA3MEPOB TeJa.

CyLlEeCTBYIOT pa3/IMYHbIC BADUAHTHI ONPEACTICHMSI MICAILHON MacChl.

» Hudexe Bpoka: s 3TOr0 PEKOMEHNYETCS U3 BEIMUHMHBI pocTa (CM) BbIUCCTD

100, 1.e. poct — 100 cm. B nocineanue roabl MCIofbiyeTcs MOANHUMPOBaH-
Hbli{ HHIOEKC:

— IS TML, uMeloiux poct 1o 165 cm: poct — 100 cM;

— Juisi auu, umelowmux pocet 166—175 em: poct — 105 em;

— JUIs JIKLL, MMeloLuX poct Gonee 175 cm: poct — 110 eMm.

J1is1 HOpMOCTEHHMKOB (JIM1L C HOPMaTLHOM TPYAHOI KJICTKOI) IONOAHNUTEALHOI
KOpPPEKLHH B MOJYHEHHOE 3HAYCHHWE HE BHOCHAT, JUIsl THIICPCTEHHKOB (1L ¢ LIHPO-
KOU rpynHo# Kinerkoi) nobasnsior K noayueHHoi senuuune 10%, mns actennkon
(M ¢ y3ko#i rpyaHON KneTkoi) naeansHas macca tena Ha 10% menniue Toit, MTo
onpeaensiercs no uHaekcy bpoka.

* B 3ananHoit EBpone nonynsipHa #omozpamma Teeca. o HoMorpamme npsmoil

JIMHUEN COeNUHSIIOTCS Ba 3HaUYEHHsA — POCT M (haKTHUCCKasl Macca Tena. Ita
JIMHHUSA nepecekaer asa rpadiuka, Ha ONHOM M3 HUX 1Aa€TCs OTKJIOHEHHE OT HAC-
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ajlbHOM Maccel Tesla B KWJIorpaMmax, a Ha ApYroM — OTKJIIOHCHHE HiaeanbHOM
Macchl B npoueHTtax. HanpuMep, MyxXuuHa poctoM 165 cM HMeeT peanbHyio
Maccy Tesia, papHyio 85 kr. OHa npeBbilLACT MACATLHYIO Ha 29 KT, WK Ha 52%.
Homorpamma Tenca umeeT ABe IWIKANLI POCTA — JUIS MYKYMMH W KCHIUMH.
OnHako B Heil He YYMTLIBAIOTCS KOHCTHTYLMOHHBLIE 0COBEHHOCTH YesI0BeKa
(HOPMOCTECHHUK, ACTCHUK, THIIEPCTEHUK).

* Homoepadh A.A. llokpoackoeo. B 1970-e rr winpoKoe pacrpocTpaHeHHe Mojy-
yun HoMmorpad A. A. [Tokposckoro. B HeM yuauTeIBaloTCs ron U Bo3pact (20,
25, 30, 35, 40, 45, 50, 55, 60, 65 ner). Hanpumep, My:XunHa 35 JieT npu pocte
170 cM mosKeH MMETh MACcaIbHYIO Maccy 68 Kr, a B 45 fieT ero nacanbHas Macca
paBHa 72 Kr.

* Moduguuuposarnnwvii nomoepagh A. A. [lokposckozo. VU3naHHBIA 1A HACCNECHHA
«Cyetunk kanopmii» A.A. [OKpOBCKOro coaepxuT Ape Tabnuilbl: «PexomMeH-
ayeMblit Bec st My&KYHH 25-30 neT» M aHATOTHYHYIO — Uil XKEeHIUMH. B aTHX
TabnuLAax YYUTHIBACTCA POCT M THM KOHCTUTYUHH (acCTEHMK, HOPMOCTEHHMK,
runepcrennk). [Mpu Bospacte cebite 30 neT AONYCKAETCA YBEJIMYEHHE MacChl
TeNa Mo CpaBHEHHIO C MPHUBEAEHHBIMH B Tabnuuax ot 2,5 a0 6 kr. Hanpumep,
smyxkuitHa 30 nert poct 170 cM: eciH OH MMEET Y3KYI0 IPYAHYIO KIETKY — €ro
naeanbHas mMacca coctasnsier 60,5 Kr, eciin HopmaiibHy0 — 67,8 Kr, eciiu M-
pokyio (runepcteHuk) — 73,8 kr. Takum obpa3om, pasHHLIA MEXILY THIOCTE-
HHKOM I ACTEHHKOM cocTasasieT 13,3 Kr.

B Esporie 1ipokoe pacipocrpaHeHue nonyumun undexc Kemae, iy UMT, B 3a-
py6exnoii anrepatype — BMI (Body Mass Index): — 4acTHOE OT Jie/ICHUs. MACCEL
Tena (Kr) Ha poct (cM), B3siThlil B KBaapat. Hanpumep, Macca tena — 70 kr, poct
160 cm. Torna UMT cocrasnser: 70:1,602=27,3. Ecau unaeke Kerne soiue 24,9,
TO ITO COCTOSI HME YKA3bIBACT HA HANUUHE ¥ AAHHOTO YEJIOBCKA MOBbILICHHOIO pHCKa
pasBUTHA MILEMIMCCKOI Done3Hn cepaua.

[Mokazatens UMT paspaGotad B 1869 r. GenbruifcKuM MaTeMaTHKOM, COLIMOJIO-
rom i ctaticroM Anonbhom Kerne (1796-1874).

B nacrositiee Bpenst ACHCTBYIOT CACAYIOLLIHE PEKOMEHAALHH MO MpOYTCHHIO
MMT:

* UMT <18.3 — HenoCcTaToK Macchl Tea,

e UMT 18,6-24,9 — nopmasibHasi Macca Tena;

e UMT 25-29.9 — u30bITOK Macchl T€a;

o UMT 30-34.9 — | creneHb OXHPEHUS,

e UMT 35-39.9 — Il crencHb OXKHpeHHs;

e UMT 40-49.9 — 11l creneHb OXUPEHHA]

e UMT >50 — IV creneHn OXHpeHHs.
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CocTosiHMe 310pPOBbS AETEil OnpenenseT OCHOBHBIC TCHACHUWKM Pa3sBUTHS 3/10-
POBBSI HACCJICHUA CTPaHbl U e¢ TPYAOBOH noTeHUMan B Ganxaiuei nepcnexkTuse.
B ¢Bsi31 ¢ 3THM 3a60Ta 0 310POBLE MOAPACTAIOLIETO MOKOJICHH — O/IHA U3 BaXHCH -
[LIMX FOCYNApCTBEHHBIX 3a1ay.

Ocoboe 3HaueHNEe UMEET NpaBUIbHOE MHTAHKE B IETCKOM BO3pacTe, Korua (hop-
MUDYIOTCS OCHOBHBIE (DHU3HONOTHYECKHE, MEeTabOoNMYeCKHe, UMMYHONOrHYEeCKue
MEXaHH3MBbI, ONMPEACASAOUINE 3A0POBLE YEJOBEKA Ha NPOTIXKCHUU BCCH €ro nocie-
IYIOIEH XU3HU.

B 3aBHCHMOCTH OT BO3pacTa IeTeil AeNAT Ha CACAYIOLME IPYIbI:

® NETH paHHEro BO3pacTa — OT POXKAEHHSA 10 3 JIeT;

* 16TH AOLIKOJIBHOIO BO3pacta — ot 3 a0 7 Jer;

® [IeTH LIKOJBHOIO Bo3pacta — oT 7 no 18 ner.

JleTckoe U MOAPOCTKOBOE MUTAHME TECHO CBA3aHO ¢ npoueccamy obMeHa pe-
LIIECTB B OPraHU3Me U CITYXXMT OIHHUM M3 KJIIOUEBBIX (PaKTOPOB, ONPEAC/ISIOULNX TEM-
bl pocta pebeHKa, ero rapMOHUYHOE Pa3sBUTHE, CITOCODHOCTL K Pa3iMyHbIM BHAAM
1 GopmaMm oOyueHHUsl, aCKBATHYI0O MMMYHHYIO pPCakUMIO, YCTOHUMBOCTL K JICii-
CTBUIO HH(EKUUN ¥ APYTHX HEONaronpuATHLIX BIUSIHHIA BHEWIHECI cpebl.

NUTAHWE QETEW PAHHETO BO3PACTA

INepBble ABa rofia XH3HHU pebeHKa XapakTepu3yloTest BYpHBIM (PH3HUCCKHM pO-
CTOM OpraHuama, (JopMHpPOBaAaHMCM MEPBUYHBIX COLMAILHLIX HABLIKOB peOeHKA.
B 3TOT nmepMo pauMoHANLHOE MATAHWE — ONMH W3 BaXHelux akropos, obecre-
YMBAIOLIMX alleKBATHOE pasBuTHE pebeHKa. 340poBbie, HOPMANLHO MUTAIOLLHECS
JIETH XOPOLUO BOCNPUHHUMAIOT CHIHAJLI OKPYKAIOLICTO UX MHPa M MOIYT pearnpo-
BaTh Ha HUX.

OpraHmn3auus palMoOHAILHOTO BCKAPMIWBAHUS ACTEH, HAMMHAA € NCPBLIX AHCIH
XKH3HU, ABNACTCA HEOOXOAUMBIM 3BCHOM B OOLLIEM KOMIUICKCE NMPOMUIAKTHUCCKHX
MEPONpPHATHH, HanpaBieHHbIX Ha MOJJIEPXKAaHKE 310POBbsl N CHUXKCHME 3abosieBa-
€MOCTH M CMEPTHOCTH JIeTeii paHHEero Bo3pacra.

®H3NONOrHYECKOE Pa3BUTHE

Macca Tena pebeHKa Npy POXAESHHUH OTIPEAeNseTCs CNeAYIOWHMH (haKTopaMu:
® JUTUTENLHOCTLIO MECTalluM;

® MaccoM Tena MaTepH BO BpeMs 6epeMCHHOCTH;
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* KoJebaHMeM MacChl Tesla MaTepy BO BpeMsi BepeMeHHOCTH (KaK NnpaBuiio, BaX-
HO YYHTLIBATH IMHAMMKY HaGopa Macchl Tena).

[Mocne poxaeHusi Macca Tena pebeHKa ornpenessieTcsi ero reHOTUIOM M XapaK-
TEpoM nuTaHusl. B nepsuie HECKOMBKO AHEH MOC/e poXACHUs Macca Tena peGeHKa
CHMXKaETCs NPUMEPHO Ha 6%, 3aTem npuMepHo K 10-My IHIO XXH3HH BOCCTAHAB/IMBA-
ercst. K 4—6-my Mecsiily XXH3HHM MCXO/IHAs Macca TeJia yABAWBaeTC s, Mo JOCTHKCHHH
MEPBOro rofa XHW3HH NPUMEPHO yTpanBaeTcs. B TeueHHe BTOPOro rofa Xu3Hu pe-
Genok Habupaer Maccy Tena, NPUMEPHO paBHYIO Macce rnpy poxaeHun. JUtMHa Tena
B NepBbLIi roll Xu3Hu yseanyusaercs Ha 50% u ynsauBaetcs K 4 rogam (tabn. 6.1).

Tabanua 6.1. Cpenxie nokasarean Maccsl Tena u pocra aereii or 0 10 1 rona

St bl Maasunrn JleBouKH
macea reaa, r pocT, cM Macca Tena, r pocT, cM
1 3750 33 3500 52
2 4500 56 4200 56
3 5250 39 4800 58
4 6000 62 5500 61
5 6600 64 6200 63
6 7300 66 6800 65
7 7900 68 7400 67
8 8300 70 7900 69
9 8860 71 8300 70
10 9200 72 3600 71
1 9500 73 8900 72
12 9700 74 9200 73

B nepsuie 9 Mec KH3HH AKTHBHO YBEANYNBACTCA A0/ XHPOBOH TKaHH, B nocie-
JYIOILNE TOABI IHHAMIKA [IPHPOCTA XKHPOBOIi TKAHH CHUXACTCHL.

ConepAkaiie BOAL B OPraHN3ME NMPH POXICHUM cocTapnsieT npumepHo 70%
Macchl Tena, K rojy oo coctasnsier He Gosee 607%. CHIKEHHE CONCPXAHWS BOADI
MPOHCXOANT B OCHOBHOM 3a CYET BHCKJICTOMHOMH XHAKOCTH, KOJMYECTBO KOTOPOH
CHIKaeTes ¢ 42% npu poxacHii 10 32% K rony XU3HH.

O6LeM Kelvaka coctapaser npu poxaeHHu 10—20 M, K roay OH yBEIMHHBAETCA
B 10 pas — 1o 200 a1, 4TO NO3BOAAET PEOSHKY NOTPEOIATL GOMbIIE MHLLIH 32 ONHH
MPHEM I YBEAHYHTD HHTEPBAIbI MEXAY HUMM, B nepBbie Heaeau XKU3HH OTMEYAETCA
CHIKEHHE KICJOTHOCTH XeayaouHOro coka. INMokasaresn KHCIOTHOCTH OCTAlOTCA
Bosiee HU3KHMIL, YeM V B3POCIBLIX, HA MPOTSKEHHH TMEPBBIX HECKOJIBKHX MECALIEB
*13HH. CKOPOCTL OMOPOXHEHHs! XENYIKA 3ABHCHT OT XapakTepa U 00beMa MUY,
HO B LIEJIOM OTHOCHTEILHO HH3KA.

HecMOTPs Ha TO YTO CeKpeLLisl MENCHHA B XKE/YIKe B MEPBBIE 3 MCEC XKU3HH OTHO-
CHTE/IbHO HEBBICOKA, 3TO HE ARIACTCH OrpaHUMeHHUEM Utst yrioTpebieHuns Oe/iKoBOH
nuiu. Takke B 9TOT Nepuo oTMevaeTcsi Gosee HH3Kas aKTHBHOCTb 9HTCPOKHHA3bI
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M, KaK C/IeNCTBHE, TPUNCHHA B IBeHaauaTunepcTHoi Kuiuke. bonee nuskasn, uem
B CTApIUEM BO3pACTE, HO ANCKBATHAS PEAIbHOMY CPOKY XH3HH aKTHBHOCTb XKCJIY-
NOYHO-KHIUEUHEBIX (DePMCHTOB onpenenser crnocobHocTL pebeHKa HOPMAIBLHO Y-
BauBaTh BEJIKN MAaTEPHHCKOIO MOJIOKA — OCHOBHOTO MPOAYKTA [MUTAHMS B NECPBbLIC
MECSUBI KH3HH.

HMHTEHCHBHOCTL BCACLIBAHNSA XHPa Y HOBOPOXICHHBIX Pa3iniHa B OTHOLICHHH
Pa3HBIX THMOB Xupa. 2Kup, MPUCYTCTBYIOLIMIT B COCTABE MAaTEPHHCKOIO MOJIOKA,
BCACHIBACTCA XOPOLIO, a, HATIPUMED, XHUD, ConepX)alluiicsl B C/IMBOYHOM Macne, —
muioxo. C kanom BeiBonuTcs npumepHo 20-50% takoro xupa. STHMM 0coGEeHHO-
CTAMHU OOYCNOBIEH MoadOp XMUpa NpH MPOMbILUICHHOM 1POM3BOICTBE CMeceit Juisl
NETEH MEPBOro roaa Xu3H.

B coctaB XeHCKOro MOJOKa BXOAMT Junasa ABYX THMOB. OAuH TUM JIMNA3LI
HE MPEACTaBAAST MUILEBON LEHHOCTH WSl pebeHKa (no KpaiiHell mepe, Ha Ceroi-
HALIHHIH AEHbL TAKHX JAHHBIX HET), OIHAKO HeoBXO0AMM JUtsl (hopMHpOBaHHA MOJIHO-
LEHHOro MOJNOKA MpH ero o6pa3oBaHUM B TPYAHON Xenese. [pyroit THn aunassl,
MPUCYTCTBYIOLIHI B COCTABE IPYAHOI0 MOJIOKA, — TaK Ha3bIBacMasl XeauyecTUMYy-
JIMpyeMas nnasa oCyLUECTBISAET FTMAPONN3 TPUINUUEPHIAOB 10 CBOBOAHbBIX XHUPHBIX
KMCJIOT ¥ rnuuepona. brnarogaps npUcyTCTBYIOWIEH B NEPBLIE MECSILIbI KU3HM JIMHT-
BaJIbHOM JIMMA3€ M XEJYIA0YHOM JiMNa3e OCYLIECTBASCTCS MMAPON3 CpeaHe- M KO-
POTKOLIENOYEYHBIX XXHPHbBIX KHUCJIOT B XKenyake. [ToMUMO 3TOro xenyaouHas Junasa
THAPONAM3YET VTMHHOLEOYEUHBIC KUPHBIC KMCAOTHI M HTPAET BAXKHYIO POib B HHN-
UMAaLUMH pacllierUieHHsl TPUIHMLEPKAOB B Kenyake. bosibiuias yacTsb JUIMHHOLICTION -
HbIX TPUIIMUEPHAOB B HErMAPONM30OBAHHOM BHJIE MOCTYIAET B TOHKYIO KHILKY,
re rnomsepraercsi AeHCTBUIO NaHKpeaTHyeckux aunal. Coaepxauiasics B rpyjaHom
MOJIOKE XENUCCTUMYIIMpYEMAS JIMNMa3a B COOTBCTCTBMM CO CBOMM Ha3BaHHCM ak-
TUBMPYETCH XEJYHLIMM COJISIMM, BblpabaTbiBAEMbIMH TMOLKENYIAOMHONH KEICI0i
pebeHKa, U TMAPOIM3YeT TPUIMHLUEPHAL B TOHKOW Kuluke. B uenom, Gaaromnaps
JNEHCTBHIO XKEMYHBIX KMCJIOT, MPOUCXOJUT IMYJILIalMsi MOHOIMLICPHIOB, ANPHDIX
KHCIIOT M JIELMTHHA, YTO CNOcOGCTBYET MX JIUILHEHILEMY PacIlerUIeHHIO W BCACH! -
BaHHIO B TOHKOH KHILIKE.

AKTHBHOCTb (DEpMEHTOB, YYaCTBYIOLIMX B pacIUCNICHHUH AUCaxapniaon — Mallb-
Ta3bl, U30MANbTa3bl M CYKPa3bl, JOCTHUIACT YPOBHS B3POCJIOIO HeloBeKa MexLy 28-ii
¥ 32-# Henmenei recTalMi, AKTUBHOCTD JIAKTa3bl, HCOOXOAMMOM JUIsl pacilleILICH IS
AMCaXapuaoB MOJIOKA, MOBLILIAETCS HE3al0/Ir0 0 POXICHHUS M K MOMCHTY POXK-
IEHWS COOTBETCTBYET YPOBHIO B3pocjioro uesnoneka. [Mankpearnueckas amMuiiasa,
Heobxoaumasi [UIsl paclueruieH!s KpaxmMana, MpakTHYECKH HEAKTHBHA HA MPOTSIAC-
HMY MEPBOro NoJAyrofius Xu3Hu pebenka. bnarogaps KOMNEHCATOPHLIM MEXalin3-
MaM — NSHCTBHIO aMUIa3kl CIOHEI M NMEPEBAPHBAHMIO B TOJICTOH KHILKE, OPrati3m
pebeHKa MOXET CIIPaBUTLCS C KpaxMaJioM B CJiydac ero ynorpedacHus.

[Tompebnocme 6 numamenshoix gewecmaax. [oTpeGHOCTL B IMUIUEBLIX BelleCTBaX
y IeTei pAHHEro BO3pacTa 3aBMCHT OT CNIEAYIOIINX (DAKTOPOB:

* TeMIMa pocTa;

* AKTHBHOCTH peOEHKA M CBA3aHHOrO C Helt pacxona SHEPruum;

* ypoBH# Ba3anbHOro Merabonunama,

* B3aUMOACHCTBHA YNIOTPEONAEMbBIX MHULLCBLIX BELLECTB.
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brnaronapsi coppeMeHHBIM MCCIICAOBAHUAM YAAIOCH YCTAHOBUTE MUHHUMAILHBIH
YPOBEHb MOTPCOHOCTH JIMLID JUISI HEKOTOPBIX HYTPUEHTOB (Tab. 6.2), B TO BpeMA
Kax JUist DOJIbIIMHCTBA MUTATE/IBHBIX BELLECTB HOPMAIEHLIM CYUTACTCH KOHYECTRBO
JIaHHOTO BELLECTBA, MPUCYTCTBYIOLIEE B FPYIHOM MOJIOKE.

Tabanua 6.2. Pekomeryembic HOPMbl MOTPEGNCHUA MHKPO- M MAKPOHYTPHCHTOB AETbMH
B Bo3pacte o1 () 10 12 mec (Ha | Kr maccel Tena pebenka)*

Hopma norpebacuus s aens 0-1 mec 1-3 mec 4—6 mec 7—12 mec
benxu, r/kr 2.5 2.5 3 3,5
AKupet, r/kr 3.5 3,5 6 5.5
Yrnesonst, r/Kr 4,5 4.5 13 13
Kanvumii, r/xr 240 500 500 600
MPocdop, r/kr 120 400 400 500
Keneso, r/kr 1,5 5 7 10
Maruwmit, r/kr 50 60 60 70
Burtamun A, r/xr 400 400 400 400
Buramuu I, r/x 400 400 400 400
Burayun E, r/kr 3 5 5 6
Buramun B, r/kr 0.3 0,3 0.4 0,5
Butasun B, r/kr 0.4 0.4 0,5 0,6
Huaunu, smkr 4 5 3 1
Doaneras KICA0TA, MKI 40 40 40 60
Burasmnn I!I_,, MKT 0,3 0,3 0.4 0.3
Burasun C, Mr 30 30 35 40
DHEPris, KKL1/KI 120 120 120 115

* AJANTHPOBAHO 13 peKOMEHAVEMBIX Aannbix Munncrepersa aapapooxpatcuis Poccniickoii Mene-
JRERLINEN.

Fnepeun. J1OHOMEHHBIE ICTH, HAXOAALLNECS HA TPYIHOM BCKapMAHBaHHUH JTHOO
NOAVHAIOILHC CTAHAAPTHBLIC CMECH — 3aAMEHUTE/IH TPYAHOIO MOJIOKA, KakK MpaBuio,
caMit pervanpyvior o0LeM notpebnsieMoit MUK, NOoNaBasi CHTHANbLI rojiofa H Ha-
coiterisi. Hanbonee apdektuBhbii cnocod oueHKH noTpebACHHA IHEPrHH pe-
OCHKOM paHHEro BO3PACTA COCTOMT B PErYJAAPHOM ONMpEACICHHH THHAMHKHA MaCcChl
TeNa, IUTHHBL TEAA, COOTHOLICHIS 3THX MOKA3ATENECi, HX COMOCTABJIEHHS C COOTBET-
CTBYIOLIMMH TAGAHYHBIMH AAHHBIMH.

[Mpi oucnke obecneveHHOCTH pefeHKa SHEPryuei CTOMT Y4HTLIBATL YPOBEHD €0
akTnBHoCTH. OUEeBHAHO, YTO AKTHBHBIC JCTH PacXonyloT Oobiie 3HEPruu, Yem 6o-
JICE CIIOKOIHbIE,

B cavuae ecim Macca Tesia pebGeHKa CHMKAeTcsl WK HE BO3pacTaeT, CTOMT 00-
paTHTL 0coboe BHHMAHHE Ha Xapakrep ero nutaHus. To Xe OTHOCHTCH H K OLCH-
K¢ anuHbl Tena. Ecan ke Habop Macchl Teia onepeXaer yBeJIMYeHHWe UIMHBL TeJid,
TO B Cliyuae rpyaHoro BCKapMIHBaHHs MaTEPH HEOOX0IMMO OLIEHHTb 00BEM M XapaK-
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Tep coero nuraHus. [pH HCKYCCTBEHHOM BCKAPMJIHBAHHMH CTOMT MPOBECTH OLEHKY
SHEpreTHYecKoil LEHHOCTH MUTATENbLHOIT hopMysibl, 00bEMA U KauecTsa ML, 10-
Jy4aeMoii peOCHKOM, MOMHMO IPYAHOTo MOJIOKa Win (hopmynbl. Jletn, Haxoasim-
€csl HA MCKYCCTBEHHOM BCKapMJIMBaAHWH, MOAYYAIOT B TEUCHHME NEPBOIO I'0jla KHU3HH
Gonbllie KUTOpHH Ha SAWHHLLY TENa, MeM HaXOAALHEeCsl HA IPYIHOM BCKapMJ/IMBaHWH.
OHu HabupaioT BONBLIYIO Maccy Tela, ONHAKO 3TO He criocobersyet Gosee ObICTPO-
MY CO3DEBAHHIO KaKHX-H60 dusnonoruueckux yHkuuii. B pacuerHeix Tabanuax,
HCNOJIB3YEMBIX JUTA OLICHKH COOTBETCTBHS MACCH! Tejia U pocra pebeHka ero dOmono-
FHYECKOMY BO3pacTy, UCMONbL3YIOTCS MOKA3ATCAMN ACTEH, HAXOAALLIMXCSH HAa IPYAHOM
BCKApPMJIHBAHMH, MMOCKOJAbKY 3TO ECTECTBEHHLINH, CAMOPEryJIMpyeMblid MexaHH3M
obecricucHus pebeHKa HeobxonuMoi aHeprueit. Ucnonbiosanue Takux Tabauu no-
3BOJISET Bpa4y OLEHWTL YTPO3y HapylIeHHs NMUTaHusl y pedeHka M NpUHATE HeoD-
XOAMMEle Mephbl. JIeTH ¢ NOBLIWEHHON Maccoil Tena, GLICTPO pacTylllue B NEpBLIe
MECSHLBI XXM3HU OTHOCATCS K FPYIINE PUCKa MO Pa3BHTHIO OXKUPEHUS B DyIylieM.

beaok. TlotpebHoCTb B GENIKE B nepecueTe Ha KWIOrpaMM Macchl Teja y JeTei
3HAYMTENBLHO BLILLE, YEM Y B3POCHBIX, YTO CBA3AHO C UX MOCTOSIHHLIM pocToM, [pn-
HSTO CHWUTATh, YTO MATEPUHCKOE MOJIOKO MMEET ONTHMallbHbIii cocTas u obnanaer
100% 2 dexkTHBHOCTBIO KaK NUTaTeNbHas cMech. M3 aToro ucxomsT npu pacyere
noTpebHOCTH B GENKE B NMEPBbIE MECH LIl AKU3HMH.

INoTpe6HocTs pebeHka B AaMMHOKHMCAOTAX OTJIMYACTCSI OT TAKOBOH Y B3POC/IbIX.
B 4acTHOCTH, NETCKMI OpraHW3M HecrnocobeH CHMHTE3UPOBATh HEKOTOPbIC aMHHO-
KMCNOThl. HanpumMep, rucTHAMH, HE SBASIOWMICH He3aMeHUMOI aMMHOKHCIIOTOI
ISl B3POCJIBIX, NOJDKEH TIPMCYTCTBOBATh B CcOCTape OENKOBOM MWLM, MOJYHACMOi
JNIETbMU, TaK KaK €ro CHHTE3 B opraHunime peberka Hepoimoxen. Heaocratouno ape-
JibI€ AETH TAKKE HYXXIAIOTCs B 9K30INeHHOM BBEIEHMHM THPO3UHA, LMCTHHA M TAYpHHA.

MaTepMHCKOe MOJIOKO WK nutatenbHas Gopmylla COUCpPAAT OCHOBHYIO HacTh
Benka, HeobXonuMOoro pebeHKy B NepBblif roj XKU3Hu. [leTH, HaXoasmecs Ha ecre-
CTBCHHOM BCKapMJIMBAHUM, HC HYXKIAIOTCS B abTCPHATUBHBLIX MCTOMHUKAX OeiKa
1o 6 Mec. B nocnenyioume Mecsainl HeOGXoanMo BeeacHue GoraToro Geikamit npi-
KopMa — Kedupa, iorypra, MsicHoro (hapuia, HeKoTopbix Bruaos Kaul, Heobxonnumo
YUMTBIBATE, YTO CcolepXaHue Benka B (popMmylie BblLLE, HCM B IPYAHOM MOJIOKE, 10-
3TOMY MOTPEDOHOCTL B OEIKOBOM NPHKOPME Y ACTEH, HAXOAALLNXCS HA HCKYCCTRCH -
HOM BCKapMJIMBaHHHM, HMUXKE.

HepnoctaTok Genka y A€Teit MepBoro rofa X13HH MpH OTCYTCTBHU 3aboaeBaninii
OTMEYaeTCs MPH HEMpaBUIIBHOM MCIOJAb30BAHHM (JOpMYJIbI, HAIIPUMEpP, € MPC3-
MEPHOM pa3BelIcCHUH BOMAOIA, YaCTO MCOJIL3YEMOM T1PH KOPPCKLMI ANAPCH IUIN ajl-
JIEPrHYECKHMX peakLMi.

AKupsi. CornacHo AeHCTBYIOIUMM PEKOMCHAALIMAM, JICTH NEPBOro roaa XKn3iHu
DOJKHBI Moay4aTh He MeHee 30 T KHUpa B ACHb. DTO KOJIMMECTBO XXHPa NMPHCYTCTBY -
€T B IHEBHOH MOpPUMH rPyAHOro MOJIOKA, B COOTBETCTBMH C HUM paccHuTaHa -
TarenbHasn hopmyna. Hepocrarounoe norpebineHue xupa, HanpuMep, BCAC/ACTBHEC
0COBCHHOCTEH AMEThI MATEPH MJIM HEIPABUJILHOIO HCIONL30BaHU (DOPMYJIbL, Ype-
BaTO HENOCTaTKOM 3HEpruH, noayuaemoi pebenkom. OH MOXET IbITATLCH CAMO-
CTOATENbHO YBEIHYKUTL 00BeM noTpebiisieMoro Moaoka, UTobbl CKOMIEHCHPOBATE
HEN0CTAIONLIYIO 3HEPIHIO, HO, KaK MPABKII0, 3TO HE MO3BOJISIET NOKPLITH ¢¢ ASPHUHT.
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MatepuHCKOE MOJIOKO COAEPAUT 3HAYMTCIILHOE KOJMYECTBO HEOOXOAMMBIX
KHPHBIX KUCIIOT, B YaCTHOCTH JIMHOJICBYIO H THHOJICHOBYIO, 4 TAKXKE HX JICpHUBa-
Thl — apaxMIOHOBYIO M 10K03AreKcaeHoBYIO0 KHCJIOThl. McKycCTBEHHYIO (hopmyy
Takxke oborawaior aTumMu KK.

JluHonesas kucnora HeobxonuMa opraHusMmy pebeHka wisi obecrnevyeHus 1npo-
eccos pocta. Ona nomxkHa OuITh HCTOUHMKOM 3% 06lLlero KojauuecTsa KalopUid,
nonyvaemMbix pebeHkoM,. ITo NIPUMEPHO COOTBETCTBYET NoTpediicHuio 4,4 r B icHb
no 6 mec 1 4,6 r B 1eHs — o1 6 Mec 710 | roza. B cocTaBe MaTepHHCKOro MOJIOKa OHa
obecneunsaer 5% ero 3HepreTMYEcKoi 1IEHHOCTH, B HCKYCCTBEHHBIX (hopMyax —
no 10%. Kpome toro, B cocras (popMyJibl BKIIOYAIOT HEKOTOPOE KOJIWYECTBO anbtha-
JIMHOJIEHOBOH KHCAOTHI — NpealliecTBeHHHKA N-3 JXUPHBIX KMCIOT: apaXHIOHOBOM
W 10KO3arekcacHoBoit. Pekomenayemoe konuuectso coctapnisieT 0,5 r B IeHb Ha 1po-
TSKEHHUM NepBoro rofa xkusnuu. ConepxaHue 3THX KMCJIOT B COCTABE MAaTEPUHCKO-
ro MOJIOKa 3aBUCHT OT XapakTtepa nurtanus matepu. HeoOXoanMocTh noayyeHus
pebeHKOM apaxuI0HOBOIT M I0KO3areKCaeHOBOI KHCJIOT MOATBCPXAAETCS MHOIO-
YMCACHHBIMM JAHHBIMM MCCACAOBAHNIT MOCHCAHMX JNIET, CBHIACTC/LCTBYIOLIMMU
0 crieuHHISCKOI poaM ITHUX BELIECTB B MPOLIECCAX CO3PEBAHHS U Pa3BUTUA 3pU-
TEJALHOIO aHanIH3aTopa " ]leBHOﬁ CHCTEMEI B LICNTOM.

Iloko3orekcaeHoOBasi KMCJAOTA — OJMH M3 OCHOBHBIX KOMIIOHEHTOB pa3BUBa-
IONIErOcs rOJOBHOIO MO3ra, i e¢ 3ameHa apyruMu KK MoxeT H3MEHUTDL PYHKUHO-
HAJTLHBIC XAPAKTEPHCTUKH HEPBHLIX KJIETOK.

Veregodw. B nepsuiil roa XKu3zHu pebeHKa yrJeBOAbl SABASIOTCH HCTOYHMKOM
30—60% wueobxonumoii emy sueprun. Npumepno 40% axeprum, nonyuacMmoi
M3 MATEPHHCKOIO MOJIOKA, 1f OKO/O0 MONOBHHBI SHEPTHH, MoayuaeMon 13 (hopMyJIbL,
CBSI3AHBI € IAKTO301 W APYTHMI yraesoaamu. B 3Toii ¢Bsi3u KpaitHe BaXHO CBOEBpe-
MCHHO BLISIBASITL ACTCI, HC MEPCHOCALLMX JIAKTO3Y, H NMPEAOCTABIATL HM NMUTAHKHE,
UICKBATHOC B TOM YMHCAC H 1NO 3}1L‘DI‘CTII‘[€CKGH HEHHOCTH.

Boda. TlotpebGuocTts pedeHKa B XIAKOCTH onpeaensercs 00beMOM ee MoTepH ue-
PC3 KOXKY, IPIH ABIXAHIH, € KLUTOM H .\IO‘IUﬁ, 4 TAKXKEe KOJIHYECTBOM, HEOGXO,[IHMHM
w15 pocra. Pekomennyvemotit o6ben notpedaenist Bojasl coctasisier 0,7 1 B NeHb
10 6 amec 11 0,8 1 8 neHs — or 7 1o 12 mec. [Tpn 3TOM YUNTHIBACTCA BCA BOAA, NMpH-
CYTCTBYIOLIAs B inme 1 vanurkax. s pacuera norpeOHOCTH B BOAE HA KMAOTpaMM
MACCHI TEAA MCTONBL3YIOT CreUnaibHble Tabnuubl (Tadn. 6.3).

Tadumua 6.3, [MorpehHoCTL B BOAC ACTCIH PAZNNYMHOIO BO3pacTa

Bospacr [MotpefiocTs B BOAE A KIWIOTPAMM MACCHLL TE1A B ACHb
10 e 125=150
3 mec 140—160
6 Mec 130-155
| ron 120-155
2 rona 112—-125
6 siet 90—100
10 et 7085
14 ner 50—-60

(Barnes L.A. Nutrition and nutritional disorders.)
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TMoCKONBEKY KOHUEHTPHPYIOWIASH CMOCODOHOCTL MOYEK NETEil IMepBLIX MECcslen
XKU3HN 3HAYMTENIBHO MEHBILE, YMeM Y B3pOCHBIX, ¥ HUX MOXCT Pa3BMBATLCA JHC-
BGanaHc XNAKOCTH B OpraHn3mMe. B oObIMHBIX YCIOBHIX OHM MOJYUAIOT OCTATOMHOEC
KOJHMECTBO XHAKOCTH B COCTABE IPYAHOI0 MOJIOKa Wi t(hopmynbl. OnHako, HanpH-
MEp, NPpH KHTISTYEHHH COoNlepXaHHWe BOABI B MUTATENLHONW CMECH CHUXAETCH, B CBA3H
C YeM HE PEKOMEHIYIOT KOPMMTH IETEH KUISTUEHbIM MOJIOKOM. B 0coBbIX KiuMaTH-
YECKHX YCIIOBHAX — Xapbl, BLICOKafA BIAXHOCTb MOTPEOHOCTE pebeHKa B XKHAKOCTH
MOXET BO3pacTaTh. [aKXKe OMACHOCTE MPEACTABASIOT Pa3/IMuHbIE NAaTONOTHYCCKHE
COCTOSIHHSA, CBfiI3aHHLIE C MOTEPEH XKUAKOCTH, — pBOTa, AMapes. B cayuae ux no-
AIBJIEHNSA peOEHOK N0JIKEH HAXOMWTLCS MO MPUCMOTPOM Bpava.

JedrunT KuaKocTH Ypesar uis pebeHKa pa3BUTHEM rUMEPHATPHEMIN H TlOCIe-
OYIOLLMX HEBPOJIOrHYECKUX paccTpoicTB. OTMEYEHA Yrpo3a pa3BUTHs MOAOOHLIX CO-
CTOAHUH B Ipynne AeTei, HaXoASLMXCsl Ha eCTECTBEHHOM BCKapMJIMBaHMH, Macca
TE/1a KOTOPbIX CHU3MJIaCk B NMEpBbie AHM XKH3HHU Gonee uem Ha 10% OTHOCHTE/IBHO HX
Macchl Tena npy poxaeHuu. [Ins Toro, 4yroObl n3bexarb pa3BUTHSI NATOIOTHYECKHX
COCTOSIHUIN PEKOMCHIYETCS Pery/iIsipHO CJICAMTD 3a MOKa3aTeNsiMM Macchl Teja pe-
OeHKa, MPOBOMNTE OLIEHKY 1oTpeb/IeHHOH U BhiaeneHHOI KuakocTH. O0nem (maccey)
MOCJIENHEH OLIEHHMBAIOT IMYTEM B3BELLIMBAHUSA CYXOTO M UCTIONBL30OBAHHOIO MNaMnepea.

B ToMm cityuae, ecnu BOJia MCNONB3YETCs B KAYECTBE 3aMEHBI MOJIOKY MK APYro-
MY MUTaHUIO, IMOO HUCITONIbL3YETCs BLICOKOE pa3BeacHue (popmyibl, 1160 1pH Kop-
PEKLIMH AuapeH, MO0 HCIoNL3yeTcsl He PacTBOP JEKTPOINMTOB, a 0DbitHasA BO.A,
BO3HHKACT Yrpo3a pa3BUTHUsI TMNIOHATPUEMHH. KNHHHYECCKHN 3TO COCTOSIHNE MOKET
TIPOSIBNATLECSA TOLIHOTOM, OecrnokoicTBOM, pBOTOIl, nuapeeil. Bee aTu cocTostHus
TPebyloT HabTIOICHHUS BPaYOM.

BUTaMHHBI

Bumamun D, MaTepuHCKOE MOJIOKO, NMPOM3BOAMMOE 3II0POBOI, NMOAHOUCHHO
NMUTAIOLIEHCA XKEHLUMHON, COAEPKUT BCC BELICCTBA, HCOOXOAMMBIC [UIsi HOPMUIb-
HOIo pa3BUTHA pebeHka, KpoMme suTaMuHa D. Ero coaepKaHue B rpyiHoM MONOKe
cocrasisieT npumMepHo 20 EU/n (MexayHapoaHbiX eAMHMLL Ha auTp). [Uist npenor-
BpalleHus aeduunTa BUTaMUHa D peKOMEHAYIOT JAONOAHUTEILHOES BBCIACHUC BH-
TamMuHa D B kosnyectse 200 EU B ieHbL BCEM JICTAM, HAXOMSIMMCH HA IPYAHOM
BCKapMJIMBAHWM, a TAKXKE NETAM, nojyqalomuM He 6osee 500 mn oborateHnoi su-
TaMuHOM D chopmyabl B aeHb. deTaM, MMEIOLIUM NPOGAEMBI C COCTOSHHCM KOXKHDIX
IIOKPOBOB, HEOOXOAMMO IPMHUMATL CONIHEMHBIC BAHHBI He Metee 30 MUH B JICHD,
ec/i peOeHOK pa3/ieT, WK He MeHee 2 4 B HEIe10, ec/iu oM oJieT (6¢3 wanku).

O1meyeHo, YTO BOZHHKHOBeHHe 3ab0/ieBaHuMil, CBA3AHHBIX C HCAOCTATKOM BHTA-
MHHa D, B YaCTHOCTH paxuTa, 60J1e¢ XapakTepHO ISl ACTCH , HAXOMALLHUXCS HA IPyIL-
HOM BCKapMJIMBaHH K, @ TAKXKE [UI IeTeil, UMeIoLHX GoJiee TEMHBLIH LLBET KOXH.

Bumamun B,,. TIpnunibl BO3HUKHOBEHMsI aBuTamMuHosa B, Moryr Ouith 9K30-
W SHIOreHHOM NMpHPONbl, ANMMEHTApHAasA HEAOCTATOMHOCTh BHTAMHMHA BO3HHKAET
NPH JUTHTENILHOM OTCYTCTBMM B PALLUOHE MPOAYKTOB XHBOTHOI'O NPOHCXOXKACHUA —
eAMHCTBEHHOI0 MCTOYHMKA JAHHOIO BMUTaMHHa. Ecin Kopmsiiiasi MaTb HaXOAWTCS
Ha CTPOroi BEreTapHaHCKOH AMCTE WK NMOAyuaeT HEAOCTATOMHOE NMUTaHHe, MPOM3-
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BOHMOC CIO MOJIOKO MOKET CO/CPKATH HENOCTATOMHOC KOJIMUECTBO BUTaMuHa B,,.
Ta xe npobiaema BO3HMKAET, EC/IM KOPMSILLAs MaTh CTPAIACT MeraiobiacTHol am‘.&-
MHeH.

Bumamun K. Bonipoc 0 norpebHocTH B BUTamuHe K B nepsulit rof Ku3Hu 3a-
cnyxupaer ocoboro sHuManmsi. OCHOBHOMH NMPHYMHON BO3ZHHKHOBEHMS! HEIOCTA-
TOYHOCTH BUTAMKUHA K y acTeil siBasicTesl HapyuieHue ero scackiBanus u3 KKT,
BbI3BaHHOC 100 3a00neBaHUAMH KHIIEUHMKA (XPOHMUECKUMH DHTEPUTAMH, KO-
JIUTaMM), JINOO NopaxeHHsIMH renatoOHAHapHOIl CHCTEMBI, CBA3AHHBIMM C Ha-
PYLICHHUSIMI Kenueodpa3oBaHHs WIN BIBEIEHHUEM XKEUU B MPOCBET KHILEYHUKA.
Ero nedmunt MoxeT npUBOANTL K Pa3BUTHIO KPOBOTEHEHHH MM naxe Gonee ce-
PBE3HOMY PacCTPONCTBY — IeMOpPpParHyecKoit Done3Hu HOBOPOXIEHHBIX. ITO
COCTOSIHHE “allle BCTpPE4aeTcs v ACTei, HaXOMSIIIMXCSl Ha rpyAHOM BCKapMJiMBa-
HUM, MOCKOJIBKY IPVIAHOC MOJIOKO COACPKUT BCCro okoo 2,5 Mxr/n eurtamusa K,
B TO BpeMsl KaK KOpPOBbE MOJIOKO conepXuT npumepHo B 20 pa3s 6onbiue. Mcekyc-
CTBEHHBIC (popMYJILI cofepkat He MeHee 4 Mkr BuTamuHa K Ha 100 kkan nponykra.
PeGenok 10 6 Mec nonxken noayyarts He MeHee 2 Mkr ButaMuHa K B nexs. Jletu, Ha-
XOOSILLNECs] HA TPYAHOM BCKapM/JIHBAHNM, AOJIKHBI noayvuate Butamud K gonosn-
HUTEABLHO, KAK MHHHMYM B [MEPBVIO HEIEMIO XKH3HU. B nancHeleM, Kak npapuio,
HM JIOCTATOMHO KoauvecTsa putamuHa K, comepxalierocs B rpyiHoM MOJOKe.
C uennio npohiaakTHKH pasBUTHA reMopparnvieckoil 60ne3HH HOBOPOXACHHBIX
BO MHOTHX CTPpaHaX ACTHM JACHa10T HHBEKUNH BUTAMHHA K Bo BpeMsl ﬂ]JCﬁI:]BHHHH
B POAHILHOM IOME.

MuHepans!

Kaasiar, Postb KaIbUMS B MUTAHIH W KU3HSAEATEILHOCTH AETEH M MOJPOCTKOB
HCKIIOUNTEALHO Besnka. Kanbuumii, Hapsiay ¢ hochopom 1 6enKoM, coCTaBaseT oc-
HOBY KOCTHOI1 TKaHH, MMCHHO 103TOMY €ro JOCTATOYHOE MOCTYIUIEHHE C MHLIeH
H 2(PEKTHBHOE YCBOCHIIC OPTAHN3MOM SBJIAIOTCH OAHHM U3 KMIOYEBBIX YCIOBHH
HOpPMILHOrO pocta. [MoMuao yuactis B (popMHPOBAHHH KOCTEH M 3yDOB, Kallb-
LI — OAHH 13 BAKHBIX KOMNOHEHTOB CHCTEMbl CBEPTLIBAHHA KPOBH,

Kasintuii HeoOXO0MIM TAKKEe U1l PeUTH3alH [TPOLECCOB MbILLIEYHOTO COKpaLle-
HISE 1T HCPBHOTO BO30YVKICHII,

Hapviuienns kaerounoro MetabonnisMa KaiblUus JieXar B OCHOBE MHOIHX Hapy-
IWEHITT PABOTH CCPACHHOIT MBITILILL, B CBSI3H € YEM OXHHM U3 COBPEMEHHBIX 3(h(heK-
THRHBIX NOAXOAOB K J1Ie4CH IO O0IBHBIX € CEPCYHON HENOCTATOMHOCTBIO H APYTHMH
3a001CBAHNAMIT CePALA SIBASICTCS TIPUMEHEHNE MPENapaTos, HOPMAIH3YIOUINX 00-
MEH Ka/lbLUst.

Pekomenayesoe norpebieine Kaibiis 3aBUCHT OT THNA KOPMJIEHHS pebeHka.
Ilnst neteil, HAXOMSIIIXCS HA FPYAHOM BCKapMMBaHHM, B BO3pacTe 10 6 MeC 0HO
cocrasasier 300 Mr B nenb, 10 roaa — 400 mr B acHs (PAO/BO3, 2004); no AaHHbIM
CLUA, nocrarouroe norpediacHue ¢ MUIUEH KaablHs PEKOMCHIYETCH N0 rona —
270 Mr B acHb, nosxe — 210 mr B neHb. [1pH 3TOM BHIE KODMIIEHHS OPraHi3M pe-
Genka cnocobeH yaepKHUBATbL NMPHMEPHO 2/3 Kallbilis, MOCTYNAKOWETO ¢ MHLICH.
HeTu, noayuaouine ucKkyccTseHHYI0 (hopMyy Ha OCHOBE KOPOBLEIO MOJIOKA, MOIYT
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yaepxuBath He Gonee 30% Kanbuus, MOCTYNAOLIEro ¢ nuuei. B cBs3n ¢ 3THM 3ToiH
Tpymme aeteil pekoMeHnyioT norpebnerune 400—800 Mr KaiblMs B ICHb.

HenoctaTouHoe MOCTYIUIEHHE KANbLUMA ¢ MULICH B ICTCKOM BO3pacTe, comnps-
XKEHHOE CO CHUXEHHMEM €ro OT/IOXKCHHS B KOCTHOM TKaHH, CIYXKHUT B NOCJICAYIOLIHE
BO3PACTHbLIC NEPHONABI ONHUM K3 (DaKTOPOB PUCKA BO3HUKHOBEHHSA SBICHUIA OCTEO-
Nnopo3a 1 00YCJIOBIEHHLIX UM NEPEIOMOB KOCTCH.

Keaeszo. buonoruueckas u husnonorHYecKas poib Xejesa HCKIIOYNTENLHO Be-
JuKa. XKeje3o — HezaMeHMMas COCTABHAas MacTh reMOrIOOMHA, a TAKXKE BHYTPHKJIE-
TOUHBIX ABIXaTE/LHBIX NMUTMEHTOB, MHOMIOOKMHAa U LMTOXpOoMOB. OHO NPUHUMAaET
HEMOCPEACTBEHHOE YYaCTHE B MEPeHOCE KUC/IOPOoia KPOBbIO, €ro YTHIN3ALMK TKa-
HSMH OpraHH3Ma | B npoieccax 6HoJIOTrMYECKOro OKMCIEHHS.

3n0pOoBLIE NOHOLIEHHLIE NETH K MOMEHTY POXIEHHs WMEIOT HEOOXOIMMBII 3a-
Mac Xenesa Ha nepsbie 4 MeC XKM3HHM, 3a 3TO BpeMsl Macca Tesa JIOHOIEHHOro pe-
OeHKa ynBauBaeTcsi., PeKOMeHIyeMble HOPMbI NMOTpebieHusi 3aBUCAT OT BO3pacTa
pebeHKa, IMHAaMHKHU pocTa, 3anacos xene3a. B Bospacrte 4—6 mMec 1eTH, HAXOIS LM~
€Csl Ha TPYIHOM BCKapMJIMBaHMH, MOTYT HEJOMONYYATh XKEJNEe30, TOrAa ero 3arnachl
UcTolaloTes K 6—9 mec. HecMoTpsi Ha TO 4To GMOAOCTYITHOCTD KEJIE3a B MOJIOKE
NOCTATOYHO BBICOKA, HE3ABMCHMO OT THUMAa KOPMJICHMS AeTH B Bo3pacte 4—6 mec
HY>KIAKTCA B AOMOJHUTEIBHBIX MCTOYHMKAX Xese3a. KopoBbe MOJIOKO — TJIOXOM
MCTOYHHMK XeJjie3a, U He NODKHO MPUMEHATLCS UISl KOPMJICHHS ICTEH 10 JIOCTHKE-
HUA UMM 12 Mec.

Y nereit B Bo3pacte ot 9 Mec 1o 3 neT aepunT XKeaes3a BeTpeyaeTcs JoCTaTouHo
yacto. Y 30% nereit, npoxusaiowmx B CLLUIA u BeankoGputannu, orMetaerest Jie-
duuut xeneaa, y 10% — xenesopeduuntias anemus. [To gaHnbiM, nosyueHHbIM
B XOO€ MEIMKO-neMorpauueckux mccnenosauuit B 1999 r., 36% kazaxctanckux
JETEeH N0 5 JIET CTPalaloT pasInuHOM CTeneHbIo aHeMuu. [TocKonbKyY AChHINT Ke-
Jie3a YpeBar MUTMTE/IbHBIMH MOCNEACTBUAMM JUISL OPraHu3Ma B L1eJIOM, HCODXOANMO
PeryJiipHO NPOBOAMTD OLICHKY ero coaepxanust. Huszkoe copepxatne remoriobmna
B BO3pacTe 8 MeC MOXET ObITh CBsI3aHO C 3a[CPXKOI MOTOPHOTO Pa3BUTHS K 110J1Y-
TOpa rofaMm. TakXke y 2THX JeTei OTMEYAeTcsl 3a/lepXKa MCUXHUCCKOTO PasBHTHS
B Gonee craplueM Bo3pacre.

Lunk. Cpasy nocne poxaeHus pebeHOK HyKIaeTCs B MOCTYMASHNUH LHHKA. DTOT
3JIEMEHT 3HAYMTENILHO JIyYlle BCACLIBACTCH M3 IPYAHOrO MOJIOKA, YeM K3 (hopmy-
Jibl, HECMOTP# Ha TO YTO €ro coaepXaHue B 000MX BUAAX NHUTAHMS, HCIOAL3YCMbBIX
B MEPBbIii rol XU3HHU, onuHakoBo U cocTaBnset 0,3—0,5 mr Ha 100 kkan. B nocaciy-
IOLLME TOABI peOEHOK HYKAACTCH B BEACHHWH B pauMOH 60raThix LIHHKOM ITPOAYKTOB.
McTouHMKaMK LIMHKA ABMAIOTCA KPacHOE MACO, NMeUeHb, MOPEMPOAYKTDI, MOJOKO
U MOJIOYHbIC, 6000BLIE, 3EPHOBLIC MPOAYKThI.

I'pynHOro MoJioKa MOJHOCTBIO AOCTATOMHO VISl YAOBJIETBOPCHHUA Oa30BLIX 110~
TpeOHOCTEI B IMHKE IpyAHOro pebeHkKa B Bo3pacte 10 6 mec, ['pyanbie aeTi yepau-
BaloT 0K0J10 80% LIMHKA, COAEPXKALLErocs B rpyAIHOM MoJIOKe (fuisi CpaBHEHNA: LIHHK
B ITUTATEILHOM CMECH HA OCHOBE KOPOBLEr0 MOJIOKA yeBaupaetcest Ha 30%, a B nura-
TeJIbHON CMECH Ha OCHOBE COH — NPUMCEpHO Ha 15%).

LIMHK npuHUMaeT yyacTve B obecricueHnn Guonornueckux (pyHKunit opra-
HU3Ma.
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HencHue KAeTok u, Kak cae/ICTBHE, POCT U PA3BUTHE OPraHOB U CHCTEM OpraHu3-
Ma OCYLLUECTBJISICTCSI 3a CUCT YYacTHs LMHKA B npouecce AcHaTypauuu JHK:

* KepaTroreHes;

* OCTCOICHE3;

® JAKUBICHUE paH;

* nonosast HyHKLMS,

* UMYHHBIH OTBET;

* paisBHTHE CTPYKTYP roloBHOro Mo3ra.

BuipaxeHubie (opmbl aeduumTa UMHKA Y feTeil BRI3LIBAIOT 3aMEUICHHE POCTa
M BBIPAKCHHYIO 3a1epAKKY MOJOBOr0 pa3BHTHA.

Dmop. Xopolio U3BECTHO, MTO HEAOCTATOK (hTOpA BEMET K Pa3BUTHIO 3ab0/CBa-
HUI 3y6os y nereii. [1ns npenoTBpailieH|s 3TOro IETH B BO3pacTe A0 6 MeC NOKHEI
noay4ars 0,7 mr ¢hTopa B ieHs, ot 7 10 12 Mec — 0,9 Mr B IeHb.

['pyanoe MOJIOKO COACPAKMT OUeHb HE3HAUNTENbHOE KoauyecTBo dropa. [Mpo-
MBILLUIEHHO BbIMYCKAKTCS NPOAYKTHI U1l AETCKOrO MUTAHUSA, HAIPUMED XIOIMbA,
thpykToBbIE COKM, OBGoraentsie (hropom. dersim A0 6 Mec AONONHUTENBHOE BBE-
nenue ¢ropa ne pekomennyercs. [Nocie nosipneHus rnepsbiX 3y0OB NeTAM, Ha-
XOMSIIMMCS HAa TPYAHOM BCKapMAMBaHHH, YNOTPEOJSIOIIMM KOPOBbE MOJIOKO
H HCnoassyounm gopmyiy, conepxaiuyio mexnee 0,3 mr (propa Ha JIHTP, PEKOMEH-
IyCTCsl BBCACHHE B paunoH oborailleHHO# (hTOpOM BOLL.

Ha3Ha4yeHne BUTaMMHOB M MWHEpanos B go6askax

Ha3suaucHne BUTaAMIUHOB 11 MUHEPAIOB B 100aBKaX NPOBOMSIT TOALKO I10CE J1e-
TAILHOIT OLCHKI COCTOSHIS 310POBLSl W paunoHa peberka (tadbn. 6.4). [Mpewna-
TaeMbIC HA PLIHKE NHTATCAbHBIC (JOPMYJbI COlEpXKaT BCe HeoOXxommmbie pebEeHKY
BHTAMHHBL, OITOMY A€TH, HAXOAALHECA HA HCKYCCTBCHHOM BCKapMJIMBAHHH, pea-
KO HVKIAI0TCH B Kaknx-11160 nodaskax. e, HaXONsIIHECS HA TPYAHOM BCKapM-
JUIBAHIH, HVKAQIOTCS B A0NOJAHNTEIBHOM BBEACHUH BUTAaMHHA D Ha BeCh nepuon
TPYAHOIO BCKApAMINBanist, xejiesa — no 4—6 mec. bonee crapiune netn, nonyvyaio-
HLHE TTHLLY HA OCHOBE TOMOTCHH3NPOBAHHOTO MOJIOKA, HYXIAIOTCA B IOKOPME, CO-
nepxauesm suramun C.

Tabamna 6.4. Menoasiopanie 106aBOK B paliHoHe peGeHKa NepBoro roia XH3HH

CeTeCTBCNnoe
Bemectno 2 HcKyccTBeHNOE BCKAPMAHBAHHE
BCKAPMINBANNE
AKeneso | MEBKFBACHE MopMyaa OMXKHA CONEPXKATD XKEe30.
10 4=0-r0 Mecana HcnonsionaTs B TEMCHHE MEPBOTO Oa XHIHH,
Buramun D 200 EN1 B aeus 200 El s aeHn, ecnu pebeHOK ynotpebnser
sienee 500 s oGorateHHoit ButamMiiom D
ropMy/ibl
Burammnu K BeeaeHue B IEpBYIO HEACTIO KH3HH
®rop 0,25 Mr B ICHB NO AOCTILKEHUH 6 Mec (Ccii BOa B perHoHe NpoXHBAHNA
e oGoraeHa (propom)
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Tpynxoe monoko

['pyaAHOC MOJNIOKO, 6€3 COMHEHNS, — NIYMIIHIl MPOAYKT JUISl BCKAPMJIMBAHUS pe-
OcHKa. Bxoasiuiue B €ro COCTaB KOMNOHEHTh! obecnieunsaioT pebeHKa HEOOX0ANMOIA
SHEprueit 1 BCEMM MUTATE/ILHBIMM BelllecTBaMU B TpebyemoM Konmuectse. Kpome
TOro, OHO CONEPXKHUT creluduueckie U Hecrneunduueckue HMMyHHBIE (PAKTOPHI,
Heobxomumeble pebeHKy mwist hopMUpOBaHUS M YCHIEHHSI CODCTBEHHOIO UMMYHHM-
TeTa.

Takum oOpa3oM, K 6€3ycIOBHBIM MPEeHMYLIECTBAM ECTECTBEHHOIO BCKapMJIMBa-
HHUS MOXHO OTHECTH CJIeAYIOLLHe ACTEKThI:
L cﬁecnmenne DCECHI{a HBDﬁXOﬂHMhIMH MUATATEILHLIMH BELUIECTBAMM B alCK-
BaTHOM KonuuecTse U GnogoctynHoit popme;

® BBLICOKYIO YCBOSICMOCTL OPraHM3MoM pebeHka;

* [IOJIOKHTENBHOE BIMsIHWE HA (hopMUpOBaHHe MUKPO(MIOpPLI KHUICUHWKA pe-
OeHka;

* CHUXCHHE YPOBHS 3a00s1eBaeMOCTH JieTeil;

* YCTAHOBJIEHHE KOHTAKTA MEXILY MaTePbiO U PEOCHKOM;

* MoaAEpPXaHue 310pOBLS MaTepH (Wist npodunakTHKM oHKo3aboaeBaHMil, HOp-

Ma/M3alMK MAacchl Tesia Nnocie pouoB).

JlaHHbIE COBPEMEHHBIX MCCNEAOBAHMIA MOKA3bIBAKOT, YTO CPEAM ACTei, rnony-
YAOLIKWX MaTEpPHUHCKOE MOJIOKO, HabnlonaeTcsi MeHbllee KOJAMYeCTBO CTpaaaio-
LKX AMapeen, 3aboseBAHMAMN CPEAHEro yxXa, aCTMO, MMEIOLLMX MOBLILICHHYIO
Maccy Tena.

ITpuBeneHHbIE Bhille (hakTbi 00YCNIOBAMBAIOT NOJAUTHKY, NMPOBOANMYIO MHOTHMH
MEXIYHAPOOHBIMW K BHYTPHUTOCYNAPCTBEHHBIMH HEMPABUTEILCTBCHHBIMU OPraHu-
3aLMSAMH, HallpapJIeHHYIO HA MOAEPXKKY rPYIHOro BekapmiausaHusa. Onna u3 Takux
NporpamMM, B TEYEHUE MHOTHX JieT paboTalolLUuX Ha TeppuTopun PK, — nporpam-
Ma KOHUCE® no noamepxke rpyHOro BCKapMJiMBaHus. DTa U JIpyrue nporpam-
Mbl PEKOMEHAYIOT HAa MPOTAXEHMUHU NMEPBbIX 6 MCC XKHU3HKU KOPMHTL pebeHKa TOJILKO
TPYAHBIM MOJIOKOM, C 7-T0 MECsiLIa JKH3HM PEKOMEHAYETCS MOCTENEHHOC BReIcHHE
JOTOJIHUTENIBHOIO NpUKopMa. [Npu civiukoMm panuem (patee 6 Mec) BBEACHHN IPH-
KOpMa peOeHOK MOXET OTKA3aThCsl OT NpHUeMa He0BX0AHMOro KOJIMMECTRa rpyaHoro
Monoka. Kpome Toro, Takux JieTei 3HaYMTeIbHO paHbllie OTIyuaioT ot rpyan. EcTh
JNAaHHBIE O TOM, YTO IETH, MOJYYaIOUINE MPUKOPM B Bo3pacte /10 6 Mec, HAXOISITCS
B TPYIINE pPUCKA MO Pa3BUTHIO caxapHoro auadera 1-ro Tvna ayroMMMyHHOI 1pu-
pPOkI.

IIpoTHBOMOKa3aHHWeM K rpyaHOMY BCKapMJIMBAHMIO MOTYT GLITh HCKOTOPbIC
nH(ekuHoHHbIe 3a00/1eBaHKA MaTepPH, a TakKXe ynorpebiacHue €10 MCANLIMHCKHX
TpernapaToB, HATIPMMEP NMCHXOTPOMHBIX, CMIOCOOHBIX BAHSATL HA COCTOSIHHE pC-
OeHKa.

Cocmaea zpydnoeo monoka. CoctaB IpylHOrO MOJIOKA MCHSETCSl B TE€UCHHC TE-
pHOoaa KOPMJIEHHS M 3HAYMTENLHO OTIIMYACTCH OT KOPOBLETO M KO3LEro MOJIOKA
(Tabn. 6.5). B 3T0M cBsA3M AeTsM 10 | rofa He peKOMEHAYIOT HCIO/IL30BaTh KOPOBLE
MOJIOKO KaK MHHHMYM 6e3 cnieunaneHoit 06paboTku.
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TaGamnua 6.5. OcHoBlble (yepeaHeHHbIC) NapaMETPbl TPYAHONO MOJIOKA, MOJIO3HBA H KOPOBbE-

ro Mosnoka (s 100 amn)

KomnonenTsi Kenckoe Koposse monioko | Koase M0OJIOKO
MOJIOKO MOJI03NBO

Benok, r 1,3 2,7 3.2 333
Kazeun, r 0.4 152 2,7 2.3
JlakToanbGYMHH, T 0.4 0,4 0,7
JlakrornoByauu, r 0,2 1,5 1,5 0,7
Kupwl, r 4,2 2.9 3.9 4,1
Nakrosa, r 7,0 5.3 48 4,6
Kanbunii, mr 35 30 120 143
Dochop, Mr 15 15 92 89
Hatpuii, mr 15 117 55 47
Kannii, mr 51 290 148 220
Martui, mr 3 3 12 14
Mapraueu, Mr 10 Chneast 30 17
Menb, MKr 400 600 300 200
Hon, Mkr 30 120 47 20
AKenezo, mer 0.5 0,1 0,67 0,1
Butammn A, ar 60 32,5 35 60
Toann, Mkr 20 44 40 40
PuGoduanin, M 60 175 150 140
Huawm, mxr 177—200 94 100 300
[MipHaokeun, Mxr 20 64 50 50
[Manrorenonan Knenora, 0,45 0,3 0,38 0,30
ME
Doanenas KHEAOTA, 1,5 I3 5 1
MRKT
LlinkoGanasui, Mxr 0,05 0.4 0,4 0,1
ACKOpBIHOBaN KHcaoTa, 6.2 1 I£S 2
ML
Buranun D, mxr 0,01 0,06 0,08 0,06
Burrasn E, war 0,08 0,04 0,09 0,09
AMHNOKICA0TH, % 0Bwero KanudecTna
Bainn 6.0 6,0 6,4
Hioneiiwin 46 5,9 3,6
Jhiann 6,6 7,8 8,6
TpeoHiH 4,6 4,8 4.8
Tupoain 48 43 4.9
Lneriu 2.2 0,8 1,2

= o o —
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DHEPreTHUECKas NJIOTHOCTb IPYAHOrO MOJOKA COCTARNSICT MPHOIN3NTENLHO
280 xIlx (67 kxan)/100 ma. Ha nomio xupa npuxoautcest okono 50% o6iueit kano-
PHHHOCTH IPYAHOIO MOJIOKA.

HecMOTps Ha TO UTO 3HEpreTHdecKas LUEHHOCTh FPYAHOTO M KOPOBLETO MOJIO-
Ka cocrasnset 53—80 kxan Ha 100 M1, NUTATENIbHBIC BELIECTBA, SIBASAIOLIMECH M-
TOYHHKOM 3HEPrHH, 3HAYHTE/IbHO OTNHYAIOTCA. B YaCTHOCTH, NPOTEHH AAET OKONO
6—7% 3Hepruu rpymaHoro Mojoka u nopsiika 20% xoposbero. B cocrase 6eikoB
TOXE €CTh CYIIECTBEHHbBIC OT/IMYHSA: IPYAHOE MOJIOKO conepXxuT okoso 60% ceiBo-
POTOYHBIX GENKOB, NPEUMYLUIECTBEHHO JakToanb0yMuHoB, U okono 40% kaszenHa.
B KopoebeM Monoke npornopums 3tux Genkos npyras: 20% cuiBOPOTOUHBLIX BEJIKOB
n 80% kasenHa. KaseuH dopMHpYyeT B kenyake peberka TBEpAYIO, MJIOXO NepeBa-
PHBAEMYIO CYOCTAHLIMIO, B TO BpeMsl KaK JIAKTOANLOYMHUH o6pasyeT MITrKyio, JIerko
YCBasieMyl0 TBOPOXHCTYIO Maccy. TakKe OT/IMUAETCH W CO/IepKaHue aMUHOKUCIOT:
B I'PYAHOM MOJIOKE CONEPXHTCS BOobliie TaypHHa W LIMCTEHHA, MTPAIOLIIMX 0COBYIO
POJIb B CO3pEeBaHHM NETEi MEpBbIX MecslieB Xu3Hu. JlakTo3a npeaocrapnser 42%
3HEPruM B IPYAHOM MOJIOKE U TONBKO 0KOJO 30% — B KOPOBLEM.

DHEpreTHYeckas LEHHOCTDb XHPOB KakK B PYAHOM, TaK M B KOPOBLEM MOJIOKE
cocrasysieT nopsiaka 50%. KopoBbe u rpyaHOe MONOKO 3HAYMTENILHO OTAHYAIOTCSI
OPYT OT ApyTa MO MPOLEHTHOMY COIEPXKAHHIO XHUPHBLIX KHCOT. [uiesapuTenbHas
cHcTeMa pebeHKa NepBbiX MECSILICB KU3HM criocobHa abcopbupoBaTh MeHbLIIE KH-
POB 13 KOPOBBEIO MOJIOKA, YeM M3 rpyaHoro. Jiunasel, coacpxauiuecs B cocrase
TPYAHOTO MOJIOKA, CTUMYJIMPYEMbIC XEJIYHBIMH CONSIMM, CIOCOOCTBYIOT aKTHBH-
3alMK THAPOIM3a TPHIIHLEPHAOB MosloKa. 10 cpaBHEHMIO C KOPOBLEM B IPYIHOM
MOJIOKE BBILIE MTPOLUEHT HEHACBILUCHHBIX XKUPHLIX KHUCAOT ¥ O0AbIIE KOHLCHTPALIMSA
HE3aMEHHUMBIX XHUPHBIX KuchoT. KpoMme TOro, copepxaiiiecsi B rpyJiHOM MOJIOKC
ITHXK ¢ WIHHHOM LENbIo BCACLIBAIOTCS JIYULLIC, YEM XKHUPHbLIE KHCIOTL KOPOBLErO
MOJIOKA. B OCHOBHOM XMpbl IPYAHOIO MOJIOKA MPEACTABIEH b MOHOHEHACBLILUCHHOI
onenHoBoi XKK.

JIMHONEGHOBAs U APYrHE HE3AMCHMMBIC XUPHBIC KUCIOTHI SABASIOTCSH HCTOMHI-
KOM 4% 3Hepruy B rpyIHOM MoJioKe U | % — B KoposbeM. CoiepkaHue XoJIecTepolia
B rpyaAHOM MoJioke coctasnsieT 10—20 mr/mn, B koposbeM — 10—15 mr/u.

CopepxaHue BceX BOAOPACTBOPHUMEIX BUTAMMHOB B MOJIOKE MOIHOCTLIO 3ABHCHT
OT 0becrneuyeHHOCTH MMH OopraHu3aMa mMatepu. Koposbe MOJIOKO CONEPXKHT 0CTa-
TOYHO BUTAMMHOB rpynnbt B, HO npakTHyecKH He coaepkut sutamMuiia C. Buramin
A NPUCYTCTBYET B FPYAHOM MOJIOKC M B MPOMBILUICHHO 000ralicHHOM KOPOBLEM.
Takke rpy1HOE MOJIOKO — YLLK UCTOUHHK BUTaAMKHAa E, uem koposbe. ['pynnoe
MOJIOKO COIepXHT 5 MeTabonuToB BHTaMuHa D, uTo cocrapasictT B 00lCil CIOK-
HoctH 20 ME/n. Kak roBopuiioch BbIlLIE, MO AOCTHXEHHH 2-MECSYHOr0 BO3PACTA
Tpebyercs NONMOJHHTEILHOE BBEACHHE 3TOro BUTaMHHa. Koposbe MOJIOKO, KaK npa-
BWJIO, MPOMBILWICHHO oboraiaioT BuTaMuHoM D B pacuere 400 ME/n.

BcaceiBaeMOCTD XXejie3a U3 rpyHOro MoJIoKa coctasisier npumepHo 50%. B Ko-
POBBEM MOJIOKE COJACPXMTCA HE3HAYHTC/ILHOC KOMHYECTBO Xeje3a, NpHMEpPHO
0,3 Mr/i, ¥ ero GUONOCTYNHOCTh KpaitHe HU3Kas — BeachliBaeTcs ToNbKo | % xenesa.

BHONOCTYMHOCTL LMHKA, MOCTYNAIOLIET0 € rPYAHLIM MOJIOKOM, TAKXE BhILLE 110
CpPaBHEHHIO ¢ KOpoBbHMM. [pynHbIc IeTH ycBauBaioT okono 80% uuHka, coacpxa-
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LICrocs B rpyaAHOM mosioke. Koposbe M0JI0OKO coniepkuT B 3 pasa 60/bliie KaibLus
u B 6 paa Gonbiue ocdopa, yem rpyaroe. KoHueHTpauus ¢ropa B KOPOBEEM MOJIO-
K€ TAKXe BABOE BhiLleE.

HecMoTpst Ha HeBBICOKHIi ypoBeHb GE/IKa B XECHCKOM MOJIOKE, OHO MOMHOCTLIO
obecrieunBaeT (hU3HONOrMUECKHE NOTPEGHOCTH MIALCHLIEB EPBLIX MECSIIER KH3HMU
B OTOM MUTATENbHOM BellecTse. Buicokas 61onornyeckas LIEHHOCTD M YCBOSIEMOCTh
DeJIKoB XEeHCKOro MoNoka o6ycoBaeHbl 0COBEHHOCTAMM MX cocTaBa. B rpymHoM
MOJIOKE npeodiaatoT ceiBOpOTOuHbIE 6enKH (TakToanbByMUHBI, TAKTOrIO0YIMHbI)
HaJl Ka3eMHaMM, B TO BPEMsl KakK B KOPOBbLEM JOMHHMPYIOT Ka3enHbl. bonee Boico-
Koe cojepxaHue Oesika B KOPOBLEM MOJOKE ONpeneNsieT MOBLIIEHHYIO HArpy3Ky
Ha MOMKH B CBsI3M ¢ HeODXOAMMOCTBIO BbIBEACHHS 3HAYHTE/IBHOI0 KOJIMYECTBa a30Ta
H MUHepanoB. KOHUEHTpalusa HaTPHA M KalHs B TPYAHOM MOJIOKE COCTABJISET NMpH-
MepHO 1/3 oT TAaKOBOW B KOPOBLEM MOJIOKE, UTO ONATL-TAKH crocobeTByeT Gonee
JIETKOMY €ro BbIBEAEHMIO NouKaMK. Tak, 0CMONSIPHOCTL IPYAHOr0 MOJIOKA B Cpejl-
Hewm cocTapasiet 286 MOcwm/kr, KopoBbero — 400 MmOcMm/Kr.

Kosee monoko. [No coctaBy oCHOBHBIX GE1KOB KO3b€ MOJIOKO ABJSIETCH KaseH-
HOBBIM, U Ka3denHa B ero cocrase Gosbilie, yeM B KopoBseM Mosioke. CrycTtok npu
CBCPTBIBAHMII KO3LErO MOJIOKA TBepAblil, TpyaHO nepesapuBaetcst B ZKKT rpyaHbix
nereil. ZKupa B Ko3beM mosioke fonblie, YeM B KEHCKOM H KOPOBbEM. ITO XOPOLLO
B Ka4ecTBC IMHLICBOro NMPOAYKTA UIsl CTAPLUMX ACTEH, HO HE WISl MIbILLIEN MEPBOro
roaa XKu3Hu. XoTs ITOT XKHP HAXOAHWTCH B BUAE MEJIKHX XHUPOBbIX LUAPHKOB, YCBOE-
HIE €r0 3aTPYAHEHO, TAK Kak (pepMEeHTOB [U1s NepesapHBaHis XUPOB Y MIaICHLICB
Ile HEAOCTATOUHO. B KEeHCKOM MOJIOKE [UIS NepeBapHBaHus XUPOB (XOTS MX MCHb-
1IE) ecTh (pepMEenT — ANNA3a, a B KO3beM MOJOKE 3TOro (PEpMEHTA HET.

[MpensytecTsosm 1 raBHbIM MOKa3aTeaeM U CTOPOHHHUKOB BCKapMJIHBAHHSA
ACTEIl KO3bIM MOJIOKOM CHNTACTCS BLICOKOE COIEPXKAHHE B HEM ornpeaesieHHbIX MU~
KPO2JICMEHTOB 11 BHTaMitios, [NonaraloT, 4TO OHO MMEET B HECKOIBKO pa3 Gonblue,
uesm Koposbe, sntaminon A, C, D, PP, HeoOxoanMbIX opraHU3My, KOTOPbIH pacTeT,
a TaKke Keqesa. EcTh B HEM B 3HAMHTEILHOM KONMMYECTBE U BUTAMHH B , — Kpose-
TBOPHBII (harTop.

lIpomueosocnaiumenrvuvie paxmoper. [pyaHoe MOJIOKO M MOJIO3UBO COmEpXaT
aHTHTEAa U NPOTHBOBOCTIAINTEbHBIC (DAKTOPbI, KOTOPLIC OTCYTCTBYIOT B COCTa-
Be qropamyibl. Cekperopble IMMYHOr100yauHbl A (SIgA), B 3HAUHUTCIBHOM KO-
anvectne (93,2%) npuCYTCTBYIOWUNE B TPYAHOM MOJIOKE, 00ECMEMHBAIOT 3aLUMTY
KHIICUHITKA HOBOPOXICHHOTO oT HH(pEKUHOHHBIX areHToB. Ha nomo I1gG u IgM
npuxoanTest antb 2.9 n 1,9% coorsercTBeHHO. B oTAMuMe OT XEHCKOro MOJIOKa,
B KOpoBBEM Mosoke aomuanpyer 1gG (90%), a IgA n IgM cocrasnsior o 4,5%
KaXJIbLiL.

Jlnst npeporspatteHis paspiurist MHGeKHn U (GopMHPOBaHHs MONHOUEHHO-
rO HMMYHHTETA PCKOMCHAYIOT COXPAHSATL IPYAHOE BCKAPMIMBAHHC KaK MHHHMYM
10 3 Mec KH3uu pebeHka.

JlakroeppHH, MpeACTaBACHHbIH B IPYIHOM MOJNOKE, 34 CUCT XKEIE30CBA3bIBa-
IOLLETo ACHCTEHS nosapisier pocet psiaa Gakrepuit. JinzouuMm — GAKTEPHONNTH-
YecKHii hepMeHT, MPHUCYTCTBYIOLHIA B IPYAHOM MOJNOKE, paspyllaeT KICTO'UHbIC
MeMOpanbl GakTepHil, NOC/E TOTO KaK MepoKCHIbl M ACKOPOHHOBas KUCIIOTA, TAKKE
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HaxonslHecs B COCTABE IPYAHOrO MOJOKA, MHAKTUBUpPYIOT HuX. [pyanoe mono-
KO cnocobereyer pocty Gakrepuit Lactobacillus bifidus, obecneunpaiommx noa-
NEPXaHHE cpenbl, HEOOXOANMOIT U1 KUIHEAEATENABHOCTH APYTMX KOMMEHCAIOB
B XKKT. bnaronapsi OeiCTBHIO NEPEYMCIEHHBIX (DAKTOPOB, PaclpoCTPaHEHHOCTD
WH(MEKUMOHHBIX 3a00neBaHWii B rpynne Oereii, HaXOMsUIMXCs Ha cCTECTBEHHOM
BCKApPMJHBAHHMH, HIDKE, YEM Ha UCKYCCTBCHHOM BCKApMJIMBAHMH,

DONbIIMHCTBO 3aMTHBIX 2)DEKTOB rpyIHOrO BCKApMIMBaHUs ITPOTHB MH(pEK-
UMOHHBIX 3a00/IeBAHHI ABAAIOTCA MACCHBHBIMM, T.€. HMMMYHO3AIUTHBIC (PaKTOPLI
B FPYAHOM MOJIOKE 3alLMILAIOT MOBEPXHOCTH CM3UCTBIX obonouek KKT u nbixa-
TEJIBHBIX MyTei H TeM caMbIM CHHXaIOT pycK HH(pekunu. B Bospacte 4 mec pasmep
BWIOUYKOBOM XKeJe3bl Y IETEH, BCKAPMJIMBAEMBIX TPY/ABIO, B 2 pa3a GosbLue, MeM y 1e-
Tei-MCKYCCTBEHHHKOB.

OcHogrbie chakmbi, Komopsie HeoOX00UMO 3HAMb Q0 2pYOHOM MOAOKE:

e 11000# BHI MOJIOKA, MPOM3BOAMMOIO MJIEKOTIMTAIOIIMMHU, Cien(puieH Ui

IAHHOrO BMAA;

® COCTaB IPYAHOrO MOJIOKA CrieundUYeH U KaXIoi XKEeHUIMHBI, U3MEHSICTCSH
B TEYEHME IHA U B TEUEHUE NEPHOJIA KOPMJIEHUSI;

* KOJOCTPYM (MOJIO3MBO) — TUIOTHOE TesieobpasHoe BElICCTBO KEJITOBATOTO
1IBETa, OT/IUYAIOLIEECHS OT FPYAHOr0 MOJOKA HU3KUM COACpPKAHMEM JIAKTO3bI
W BOAOPACTBOPHUMBLIX BUTAMHHOB, Bojiee BLICOKMM coepkanuem Gellka, Ku-
POpPacTBOPHUMBIX BUTAMMHOB, HATPHsI, Kajius, XJopa M UMHKaA, Takxe MOJO-
3MBO COAEPXMT BBICOKYIO KOHUEHTPALIKIO MATEPUHCKNX HMMYHOTI00YJIMHOB,
KOTOpBIE, MOCTYMasA B OpraHM3M pebeHKa, NpeaoTBpalLatoT NPUKPENJICHUE na-
TOT€HOB K CJIM3UCTOI 000JI0UKE, BRICTHIAIOLICH KMIICUHHMK peheHKa,

* TPYIHOE MOJIOKO ComepKMT He Gonee 1% 6elika, 3T0 caMoe HM3KOE colepKa-
HHe OeNKa cpeau MIEKOMUTAIOLIMX;

¢ BUONOCTYNHOCTB rPYAHOrO MoJsioKa cocrapasiet 99%;

* cONepXAaHHE Ka3eHMHa COCTABISIET B cpenHeM nopsuika 40%. B cocrane Kopo-
BBEI0 MOJIOKA Ka3euH coctasisieT 82% u 18% — cuiBopoTka;

* Ka3eMH MaTepHHCKOIro MOJIOKA JIErKO U ObICTPO CTBOpaXUBaAETCS, cnocobeTnysl
addEeKTUBHOMY BCAChIBAHMIO;

* ChIBOpPOTKA rpyaHoro mosioka (60%) cocroutr B ocHOBHOM M3 aiba-JaK-
ToansOyMHHa, HeobxoauMoro mns obecneucHus opraHu3ama pebeHka amiu-
HOKHCIOTaMH, a TaKXe [UIsl TPAHCMOPTa KIblKs M UMHKA. B TO XKe ppems
beTa-nakTorobyNHH, MPHCYTCTBYIOWMH B KOPOBLEM MOJIOKE, BbI3biBACT aH-
THUICHHBLIA OTBET NPH MOCTYIUICHUHU B OPraHu3aMm;

® COOEpXAHHWE XUPOB B MATEPHHCKOM MOJIOKE, DObIIas 4acTL KOTOPLIX Mpei-
CTaBJieHa TPUIVIMLEpUaaMM, obecreumBacTes KaK 3a cueT UM, norpedis-
eMo# MaTephio (IMHoNMeBasn, JinHoieHoBast, aApyrue [NHXKK), Tak u 3a cucr cc
cOGCTBEHHBIX AENOHHPOBaHHBIX 3anacoB. B TeueHHE CYTOK COMEPKAHHUC Kil-
POB B MOJIOKE MOXET CYLIECTBEHHO BapLHPOBATh, NPH 3TOM YPOBCHL CONEPXKA-
HMSI XOJIECTEPUHA OCTAETCH HEM3IMEHHBIM;

* B COCTaBE MOJIOKA XHUPbI NPUCYTCTBYIOT B BUIE XUPOBBIX Kanenb (97%), nme-
I0IIKMX MeMOpaHy, cocTosuLyio M3 (pocoNUNUIOB, CTEPOJIOB (XONCCTCPHHCO-
JepXaliuX CIIHPTOB) H MPOTEUHOB;
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® B IpyAHOM MOJIOKE COACPKHUTCS NMPUMEPHO 42% HACBHILLUCHHBIX M 57% HeHaChl-
LIEHHBIX JKHPHBIX KUCHOT. Ob6a Buaa XUPHBIX KUCIOT HEOBXOAUMBI LT HOp-
mMansHoro passutust LLHC u cTpykTyp Mosra pebenka:

® K YMCIY YIVICBOLOB, BXOISILUIMX B COCTAB IPYIHOI0 MOJIOKA M 06ECTICYHBAIOLLIMX
nopsiaka 40% norpe6HocTH pebGeHKa B 9HEPrHH, OTHOCATCS NIAKTO3a, rafak-
TO3a, (ppyKTO3a M oJiMrocaxapa. OCHOBHBIM YI/ICBOJAOM SIBJISETCS JIaKTO3a —
aucaxapui, obpasyloliuiics 3a cuet B-1—4 raMKO3MAHON CBSI3W TanakTO3bl
M MOKO3b;

*® JlaKTasza — 2H3HUM, HCOOXOMMMBII UTA paclenIeH sl JIAKTO3bl Ha MpOCThIE Ca-
Xapa, MoJHOUEHHO (PYHKUMOHUPYET TONBKO Y ACTEH OT POXACHMS NMPUMEPHO
no 3—5 net. Takke nakTasa BXOOWT B COCTAB MATCPHHCKOIO MOJIOKA, obecre-
YynBasi HEOOXOAMMBIIl YPOBCHb PacUICTUICHMS M BCAChIBAaHMSI CaxapoB y pebeH-
Ka C MOMCHT: POXKACHMS,

* YPOBEHb MHKPO3JEMEHTOB — JXeJe3a, Meau, UIMHKA BLICOK B MOJIO3UBE H I10-
CTENMEHHO CHUXACTCA B IPyAHOM Mosioke. [1pu 3TOM colepxaHue 3THX Be-
LIECTB HE 3aBMCHT OT XapakTepa MUTAHUSL MATEPH,

* YPOBCHDL BOAOPACTBOPHMBIX BHTAMHHOB B IPYAHOM MOJIOKE 3aBHCHT OT MX CO-
NepARaHus B nuie, ynorpedasieMoil KopMsilleH XeHLIHHOM;

* VPOBCHbL XUPOPACTBOPUMbBIX BHTAMHHOB B I'DVIAHOM MOJIOKE Kojebner-
Csl B 3aBHCHMOCTH OT YPOBHS XHPOB U B CYUIECTBEHHOH CTECMEHU 3aBHCHUT
OT COACPAAHNA ITHX BUTAMHHOB B NTNLIE, YNOTpeOaseMOH KOpMsILLEH XKeH-
WHHOIL;

* 0OBEM NPOAVIHPYEMOTO KCHILHHONW MOMOKA HE HMEET NPAMOIt 3aBUCUMOCTH
OT KOJANYECTBA NOTPedIsieMOil €10 XKHIAKOCTH;

* [IPHCYTCTBYIOULHIT B COCTABE IPYAHOIO MOJIOKA aKTOGEPPHH HEOOXOMHUM JUIs
CBSI3LIBAHIIA 1 TTOCACIVIONICTO TPAHCTIOPTA Xene3a, obnanast bakTepuocTaT-
HECKHM JICHCTBHEM, OH BBINOJHACT 3ALHTHYIO (PYHKUHWIO, €ro MpUCYTCTBHE
HEOOXOILIMO LIS 3ACCACHMS KHICYHHKA JaKkTOBaKTEpHAMH (LIS 3TOrO TAKXKe
HeOOXOANMO NPHCYTCTBHE NaKTO3bl). B TO Xe BpeMs NakTo(eppHH NpeaoT-
Bpaiaet poct £. coli 1 NATOre HHBIX MHKPOOPTaHH3MOB B KHIIEYHHKE;

® CEKPCTOPHBIIT NMMYHOIZI00YJINH A, CONCPXKAUIMIICH B IPYLAHOM MOJIOKE, sB-
nseTes Handonee BAXKHBLIM HMMYHHBIM areHTOM, HeoOXonuMbIM wist (op-
MUpPOBaHis  MUKpodiopsl  KiflieqHHKa peberka, B Haubonee BBICOKHX
KOHUCHTPALHAX OH [TPHUCYTCTBYCT B MOJIOKE B MEPBYIO HEAEIIO XKHU3HH, MO3IXKE
CTabIuIH3HPYSICh Ha YPOBHE 2 MI/MIT B TPYAHOM MOJIOKE. [TocTynaiolue ¢ MO-
JIOKOM MaTepH HMMYHOIA00Y/IHHBI A CTHMYJINPYIOT CAMOCTOATE/IbHYIO BbIpa-~
DOTKY oprannimMonm pebeHKa 9TOro BUIa HMMYHOIIOOYJINHOB,

* [ COCTABE IPVAHONO MOJIOKA OGHAPYXEHBI HEPEIUTHLIHPYeMBbie (DparMeHThI BH-
PYCOB, MONAIAHIE KOTOPLIX B OpraH13M peGerka cniocobersyer (hopmuposa-
HHIO creuHUueCKHX aHTHTEN;

* B COCTAB IPYAHOIO MOJIOKA BXOAMT MYLIHH, OOlanaroumii BBICOKOI DakTepu-
LHAHOI AKTHBHOCTLIO,

* B COCTAB IPYAHOIO MOJIOKA BXOJSIT FOPMOHBI: OKCHTOLIHH, NMPOJIAKTHH, CTEPO-
WIbI, PEJIAKCHH U HHCYJIMH;



162 Masa VI . Muraxue aeted ¥ NOAPOCTKOB

® B COCTaB IPYAHOr0 MOJIOKA BXOAAT NpoCcTaraHANHbI, HeobxoanMble st obec-
NMEYCHHUA MOABMXHOCTH TOHKOH KMIUKH, 3alUUTBl TOJACTOI KMILUKHM, CO3peBa-
HH# BCEH KMIIEUHOI TPYOKH;

* B COCTaB IPYIHOTO MOJIOKA BXOIMT TaypHH, HEOOXoAUMBbIi 11 abcopOLMM KH-
POB B KHIICYHUKE. Taypuu SIBJISIETCH XM3HEHHO BaXXHOWH aMHUHOKHCJIOTON [UIst
peBeHKa, MrpaeT CYLEeCTBEHHYIO posib B hopmupoBannu LIHC.

@opmyns!

ECny y XeHWHHBI M0 KaKUM-JIMGO NpHYMHAM HET IPYAHOr0 MOJIOKA, TO JeTH
no | rona nony4aior hopMyy, NPOM3BENCHHYIO Ha OCHOBE KOPOBLETO MJIH COCBO-
ro Mojioka (tabn. 6.6). MHorue MaTepH BLIGMPAIOT KOMOMHMPOBAHHOE MUTAHME,
BKJIIOYAlOILEE KaK IPyAHOE, TaK W MCKYCCTBEHHOE Bckapmamsanue. Kpome Toro,
AETH, HUMEIOLLNE OCODBIC NOKa3aHMs, MOJYIAIOT CrielHalbHOE MUTaHHKE.

Ta6anmua 6.6. OCHOBHBIE BIIbI MUTATENLHBIX CMCCCH JUISI BCKAPMJIMBAHUS AeTeil NCpBOTo roaa

AHIHH

Tun cmecu OcobennocTu cocTana Ha3snauenne [Mpusmepwm
Bhicokoanantiposaineie | Monounas JLs HOBOPOAJICHHBIX Hyrpuhon, Hau,
CbIBOPOTKA, TAYPHUH, | H HCIOHOIIEHHBIX — Mpexunn, Xunn-1,
XOJIMH, IEUMTHH, TTPE uan 0, c poxachus | Dudamun-1,
MHO3UTOII, 1o 6 mec — |

Xaitnu, Xymana

Meuee ananTHpoBalHbie

Conepxat Ka3euH

O6u1M1H0 nocne 6 Mec

Cumpnak,
Duchamun,
Suchamun-2,
Hyrpunon-2

YacTHuHO Otcyrerpyior MamoTka,
ananTHpoBaHHbLIE GHOAKTHBHLIE Manuii,
nobasku (TaypuH, Hetonakt, Aryima
XOJIHH, KHpPHLIC
KHCIOTHL)
HH3KkonaxkTo3Hie Orcyrcroyer nakto3a | Mpu nonuxentoil An 110, Hyrpison
W DeanakTo3Hbie AKTHBHOCTH JAKTAIL, | HHIKOMAKTOSHLL,
HEenepeHoCHMOCTH CHMIIAR-130MILI,
JIAKTO3bI, OCTPWIX CumMunak-
KHILeUNLiX Hudekunax | Annaonak
AanTHPOBAHHLIE, OtcyTeTByIOT MOJIOKO, | Henepenocnmocts Hytpu-Con,
conepxaiie co ranakTosa, Gpykrosa, |GenKoB KOPOBLETO Tyreann-Cost,
rnioteH. Conepxar MOJIOKA, JIAKTO36!, Xymana-Cost,
coepblit Genok FAaAKTO3EMI Audpanina-Con
ANanTHPOBAHHBLIE Copnepxar Annepris Ha 6ok Hyrpurena,
Ha ocHOpe rHaponn3aTa | (epMCHTaTHBHBIN KOpOBLEro MOJIOKa, My- | Anbtape,
CHIBOpOTOMHOrO Henka rHApPONH3aT KOBMCILAO3, ryOokan | [Moprareu, Xymaua
ChIBOPOTO4HLIX HELOHOIEHHOCTL, - | FA L, Xymana FA2,
GENKOB MOJIOKA apomM ManbabeopGumn, | Xunn FAL, Xunn

npei- U nocneonepaun-

OHHbBII nepuon

A2
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Oxonyanue maba. 6.6

Tun cmecn Ocobennoctu cocrasa Hasnauenne TMpumepst
ANanTHPOBaHHLIC, JononuutensHo [MepBuunbie Jeronakr,
oGorauieHiibie Xeje3om | oborauicHbl Keae3om | kenesoachuunTHbIC Hecroren,

aHEMHH Hytpunon 2,
Cumunak
C AKene3oM
AanTHPOBAHHbIE Conepxar Cpuirupanue, ppota, Hyrpunon-AP,
IUIs CTPAAIONINX HATYPAILHBIC pedniokc Cumunax-H3oBok,
CPLITHBAHHEM MULLEBLIC BOJIOKHA, PpicosoM
CIyLIAIoUHE CMCCh
AlANTHPOBAHHbIC Conepxar Hapywenue kmweunoii | HAH kncno-
U151 CTPANAIOIINX LITAMMbI KHBBIX MHKpodaopsl MOJIOUHBII,
HAPYLLICHHSAMH Gnduinobakrepuii Budgmnye, HAH
KHIeyHoit MUKpodaops ¢ Gudpmaobaxre-
PHAMM
BesrnoTeossie cymech Orcyrersyer rmoted | HapyweHie An 110, Cosn-
BcacoiBanms mwtena, | Camn, Xunn |,
HeAnaKus Xymana HN
Bea enmaanannna OrcyTeTByeT DeHunKeTOHYpHA Munyna, @enun
drerianainu Ppu, Cumunak

Konmepueckie (opmyibl NpoOM3BOAAT M3 CNeLHaibHO TepMHUuecKH obpabo-
TAHHOTO OOC3IKHPECHHOIO MONOKA WiH coM. B mpouecce uarotosacHusi opmy-
Jibl OBOTALLAIOT KHPAMH, MOJAYYCHHBIMI W3 OBOLLEI, BUTAMHHAMH, MHHEpaNaMH.
OcuroBHas 3a1aua nNpH W3rOTORICHUH (POpMYJibl — MAaKCUMaIbHO NpUOIH3UTL ee
COCTAB K COCTABY rpyaHoro monoka (tadn. 6.7). KoMnoHeHTs! B coctase (opmy-
JIbL IOJUKHBE ierko abcopOuposathes B opranname pebenka. CyuecTsyioT hopMmy-
JILL MU CTApIIMX AeTeii, NUTaHHE KOTOPLIX He 06eCne nBaeT HX HEODXOAMMBIMH
MUTATSILHLIMIT BellecTBAMI. B yacTHOCTH, OTMEUAEMOC B MOCAEAHHE IOAbl CHH-
KeHHe 3a00J1eBACMOCTH KeAe30Ae(PHUHTHBIMH AHEMHUSMH CBA3LIBAIOT C LUMPOKHM
HCIOJBL30BAHKHEM (GopMyA, 0DOralleHHBIX XKene30M (puc. 6.1).

TaGmma 6.7. Conepmanue Makpo- # MUKPOHYTPHCHTOB B (hopMyaax Juld NMUTaHUA AeTeil
o1 0 110 6 mec (Ha 100 s NPHIOTOBACHHON CMECH) I B IPYAHOM MONOKE

Cocran Mpncoaax 1| Xaiinu | Xymana | Hyrpinon | @pucocoit | Hyrpamnren Egﬂ::
beaxi, r 1.4 1,43 1,65 1,4 1,7 1,7 1,03
Aupwt, 1 3.5 3,44 34 3.5 3,5 2,9 4,38
Yinenount, r 7.3 7.8 7.4 7.5 7.1 8,6 6,89
Kannumit, mr 50 40 53 52 46 94 32
Mocop, Mr 30 28 30 26 27 50 14
Keneszo, mr 0,78 0.67 0,81 0,5 0,7 1,2 0,03
Mensb, MKr 50 43 40 40 BB 51 —
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Oxonvanue maba, 6.7

Cocras @puconax 1| Xaiimu | Xymaua | Hyrpunon | ®pucocoii | Hyrpamuren ;Tf:::
Harpunit, Mr 20 18 17 19 25 25 17
Kanuit, Mr 65 59 75 64 74 B3 51
Xnop, Mr 39 47 51 43 39 54 -
Marsuii, Mr 6 54 5,1 3 6,5 6,8 3
IInHK, Mr) 0,6 0,35 0,5 0,5 0,7 0,75 0,17
Hon, Mxr 7 1 10 10 7 12 -
MapraHen, MKT 17 3.5 4.8 10 34 4] —
CesieH, MKT 1,7 1 1,5 1,9 —
ButaMun A, 64 06 71 65 63 61,3 60
MKT
Buramuu D, 1,2 0,81 | 1,4 1,2 1,07 -
MEKT
Buramuu E, 1,3 0,94 0,8 11 1,3 0,75 —
MKT
ButasmuH, MKr 5,1 5.4 5.4 4.1 6,5 5.8 -
Buramun B, 44 33 47 40 52 75 14
MET
Butamun B, 91 130 100 100 105 122 36
MKD
Huauux (MKr) 765 550 670 410 850 1050 177
Buramun B, 39 70 50 40 39 105 11
MET
donuesas 10 6.7 (§ 11 10 — 1.5
KHC/IOTa, MKT
MauToTeHoBas 220 450 300 300 210 450 223
KHC/IOTa, MKT
Buramuu B, 0,1 0,27 0,2 0.2 0,1 0,12 0.05
MKT
BuoTHH, MKT 1,1 2,2 1,5 1,7 | 1,5 —
Butamun C, Mr 8,5 1,7 6,7 8 8,5 6.8 5
XONHH, MI' 7.8 5,4 6,7 7.4 7.8 20 -
TaypuH, Mr 4.6 6,7 5.4 6,3 4.6 4,1 —
DHeprus, KKl 67 68 67 67 67 68 70
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Puc. 6.1. B cneunanu3nposaHtbix Mara3uHax npeacTanieHo IMPOKOe pasHooGpa3ue cMecei
ans KOPMACHHA aeren NEPBOTO rojia XH3HI

Kannuyeckune nccaenaoBaHusi He NMOATBEPXKIAIOT WIMPOKO PacnpocTpaHEHHOe
MHEHHE O TOM, YTO HCoAb30oBaHKe (opmyn, oDorallleHHBLIX XeJie30M, BeleT K pa3-
BUTHIO 3anopa, HAPYIICHNIO CTVJa, KHILIEYHBbIM KOAHWKaM, OOHJIBHOMY CpBITHBa-
HHI0. Tem He meniee npencrapasercss uenecooGpasHbIM CEANTb 34 YKa3aHHbIMU
BBILLC CHMITTOMAMH, & TAKXE MPOBOANTH 1ab0OpaTOPHbIIi KOHTPOJIb 34 COAEpPXaHHEM
Kesiesa B KposH pebenka.
Mcrnonb3osanne (hopmyisl Ha OCHOBE COM HaxoauTest B cdepe ocoboro BHUMA-
Hust neeacaosareieit, Jdern, noayuaioine coenyio hopMyny, pactyT U pa3BUBaIOTCs
TAK KE, KaK M T€, KTO NOJAYHAET NMUTAHIE HA OCHOBE KOPOBLErO Monoka. OnHako
HCODXOMNMO MOMHHTL, 4TO YNIOTPEOICHHE COM MnoasepraeT pebeHka AeicTBHIO (hH-
TOICTPOIeHA, B ThICAUN pa3 00bLUCH KOHLUCHTPALMH, YeM OH MOXET MPHCYTCTBO-
BaThL B rPVIIHOM 1111 KOpoBbeM Mojoke. Ero conepxanue B (hopMyne onpenensieTcs
KOJIHMECTBOM COCBOTO Be1Ka, HCNosb3yeMoro npu ee npoussoncrse. B HacTosee
BPEMS POBOANTCH COOP AAHHBIX O BAMSIHUHM (DUTOICTPOrEHA HA pa3BUTHE pebeHKa.
Kak npasino, coepbie cMecH HCMOAb3YIOT Ui KOPMJICHUSA NeTCH:
* [IPH HENCPSHOCHMOCTH KOPOBBLETO MOJIOKA: IAJIAKTO3EMHH, NMEPBUYHOH JTaK-
TA3HOIT HEAOCTATOMHOCTb, BTOPHYHOMN IaKTa3HOH HENOCTATOMHOCTH;

* 113 BCICTAPHAHCKIIX CeMEit;

* [IpH NOTCHUMAILHOI YIPO3e pa3piTHS ALIEPrHH HA MOJIOKO NMPH OTCYTCTBHH
KAHHIMECKIX CHMITTOMOB,

Boobiite 1eTsam, MMEIOMHM UUICPrHIo HA MOJIOKO, CTOUT TAKXKE BO3/ICPXUBATLCH
i OT COM, NOCKOJILKY H3BECTHO, YTO JIETH, HE NEPEHOCALINE MOJIOKO, MOTYT aHAJIO-
FHYHBIM 06Pa30M pearnpoBaTh Ha yrnoTpedieHHe Cou.

JLnist aeTeii, MHTOJICPAHTHBIX K MOJIOKY M coe, npejularactcs )opmyna, MCTosb3y-
10111251 B KAYCCTBE OCHOBLI MMAPOAH3HPOBAHHLIH Ka3eHH — TaK Ha3bIBAIOT H3ME/Ib-
UCHHLIIT KajcHH, MOABCPriuviics NeiCTBMIO KMCIOThI, LUEN0YMH HITH t(hepMEHTOB.
D1H hopMyabl HE conepkart Jakrosy. [Uis Tex aeteit, YeH opraHu3M He NMpHHUMAaeT
U TaKylo (popmyay, npeiaraior opmyay, NpeacTanisioLtyio coboit cMech cBobon-
HBIX amMnHokucaor. KpoMe Toro, cyuiecTByloT pasnuuHbIe JicueOHbIC (hOPMYIILI,
NpHMEHAEMbIE ¥ JICTCH 10 creun(pUICCKUM NMOKa3aHHIM.
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LlenbHoe KOPOBLE MONOKO

Hexoropble pOAHTENN PELIAIOT NEepeBecTH CBoero peGeHkKa ¢ (opMynbl Ha cBe-
XKee KOpOBLE MOJIOKO 10 NOCTHXEHUA UM | rona. Takoe pelieHHe ABsAeTCs ount-
KOii; COMIACHO HCHMCTBYIOUINM pEKOMEHAALMAM, B NMEPBbIH roj Xu3Hu pebeHka
MOJIOKO HCIMONB30BATECS HE NOJKHO. Y ieTeit, KOTOPBIE €0 NoAy4aioT, OTMEYacTCs
GoJiee HU3KUH YPOBEHD XeJle3a, JIMHONEBOH KucnoThl, BuTamMuHa E. B To xe Bpems
Y HHX OTMEUAETCsl MOBbILUEHHbIH YPOBEHL HATPMS, Kalusl, Oenka.

MOonoKo ¢ HU3KUM conepxaHueM xupa (1—2%) takke HE PEKOMEHIYIOT ACTSM
NEPBOTO rofa XHU3HU. B uensx nonyueHus HeobXOMMMOro KOJMYECTBa IHEPrui pe-
OEHKOM YBENUYHMBAIOT MOPUMIO MOJNIOKa. Beneacteue atoro oH nonayvaer donbilee
KOJIMYECTBO OeNKa U MEHbLUEE, YeM HEODXOAMMO, KOMMYECTBO XMIHCHHO BAXHbBIX
XKHPHBIX KHCJIOT, YTO BEAET K UX JeUumTy.

Hcnonb3oBaHue i00bIX 3aMEHUTENEH MOJIOKAa — PHCOBOTO, OBCSIHOTO, OpPexXo-

BOIM0 — HEOOMYCTMMO Y ACTEH MEpBOro roaa XM3HW M3-3a OTCYTCTBUS B 3THX Mpo-
AYKTax HEOOXOAMMBIX MUTATE/IbHBIX BELLICCTB.

HenepexocuMOCTb KOPOBLETD MONOKA

HauGonee yacras ¢dopmMa HEnepeHOCMMOCTH MOJIOKA Yy AeTeil nepsoro rojia
AHU3HU — aJUIepruyecKasl peakiusi Ha 6eku Koposbero Monoka. Boicokyio auiep-
F€HHOCTb AEMOHCTPUPYIOT OE/IKM KOPOBLErO MONIOKA Ka3eHuH, Deta-nakTornobyiuH
1 60BHH. PHCK pa3BuTHA aJ/iepriuu Ha BeIku KopoBLero Mojioka orMeuaercs y 15%
HETEei NEPBOro rojia XU3HH.

Pa3BuTHC aNIepruuecKoi peakiiMy Ha MOJIOMHBIC BEIKH, NO-BUAMMOMY, CBSI3a-
HO C HE3peJoCThIO KMIIEYHHKa pebeHKa 1, KaK ClIeICTBAE, HEAOCTATKOM CCKpeTOp-
Horo IgA, oTBeyaloLIero 3a Nepsblit KOHTAKT OpraHW3Ma ¢ HOBbIM aHTHreHoM. [lpn
€ro HeNOoCTaTKe, KaK OYHKUMOHANLHOM, TaK M OPraHNIeCKOMl NPUpoLbl, B NpocseTe
KMILIEYHUKa okasbiBaloTcsl IgE-ceHcubunusupopannbie T-nuMdounThl U Apyrue
aHTHUTEeNa, OOyCIOBIMBAIOUINE AJIEPTMYECKHIT OTBET HA MOCTYIJICHHUE B OPraHu3M
6enkoB Monoka. K thakTopaM, onpeaensiolniMM BEposSTHOCTL PA3BUTHA HCTHHTON
AJUIEPTrHYECKOii peakilii Ha H6EKKM KOPOBLEro MOJIOKA, OTHOCSITCS:

* reHeTHYecKasi [PeapacrofioXeHHOCTE K UICPruy Ha OejIK1 KOPOBLETro MOJIO-

Ka (ecny ajuieprueit cTpajlaeT OAMH U3 POAUTEICH, TO PUCK €C PA3BUTHA Y pe-
benka cocrapisier 30—40%, ecnu 06a poauTesist NOABEPKEH LI ALICPIHM, PHCK
Bo3pacTtaer 1o 80%);

® HeOnaronpusTHOE BIAMAHUE OKPYXAIOLIC Cpelbl;

* MacCHMpOBaHHOC BO3ACHCTBME AHTUICHOB Ha KMLUICUHHK;

* [epeHECeHHbIC BUPYCHbIE ¥ GaKTepUATbHBLIC HH(DEKLIMM;

® BO3pAacT MNepBOro KOHTAKTa ¢ HekaMu KOPOBLEro MOJIOKa.

Kinnndeckne nposBieHHsA aAJUlepriu Ha OelKH KOpPOBbero MoJioka B DOJILILIHHCTBE
CJIy4YaeB 3aTParuBaloT:

* XKT:

— CpLITMBaHHE;

— PBOTa;

— KHIIEYHbIE KOJIMKH;
— HapylleHus CTya;
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* KOXY:
— aTONMUWYECKUi IepMaTHT;
—  OQMpeioCTH;
— KpanuBHMLA;
® OpraHbl JLIXaHUS:
— PHHHT;
— OponxnansHas obCTpYKLIMS.

B HEKOTOpBIX Cy4asX BO3MOXHO Pa3sBUTHE TSXKCEJIbIX aHA(HIAKTHYECKHX pe-
AKLIMHA.

Iuarno3s nuiieBoit aliepritM CTaBUTCS Ha 0cHoBe c6opa aHaMHEe34a, OLeHKe K-
HHUYCCKHX NMPOsBICHUN aJUIEpruM, JaHHbIX fabopaTopHbIX MccaepoBaHWil. [Tocaen-
HHME MOIYT BKJIIOYaTh Kak onpeneneHue cneumduyeckux IgE, Tak u nposeneHue
KOXHBIX MPpo6. B HEKOTOPBIX C/1yuasiX MpoBOAAT NPOBOKALIHOHHBIE MHILIEBLIE TECTHL.

Hpyroit npuunHoii pa3BUTHA HEMEPEHOCUMOCTH GENKOB KOPOBBEIO MOJIOKA
MOXKET ObITh HEJIOCTATOK WM MOJHOE OTCYTCTBME JlaKTa3hl — (hepMeHTa TOHKOIA
KHIUKH, pacLUeIUIHIOIEro MOMOYHBLII caxap JIaKTO3y, COCTOALLYI0 W3 IJIOKO3bl
W rajlakTo3bl, Ha NMpocThie caxapa. Tak Ha3biBacMas JIakTa3Hasg HEAOCTATOYHOCTh
MOXET COMPOBOXKIAATLCH BbIPAKCHHOI KAMHHYECKOI CMMNTOMATHKON, HO MOXeET
nporexkars GeccumnTomMuo. Paznnyalor nepBHyHYIO IAKTA3HYIO HEAOCTATOMHOCTh
H BTOPHYHYIO, HACTYTIAIOWYIO BCNCACTBHE MEPEHECEHHBIX HHPEKUHOHHBIX 3a60-
JEBAHMIL, BOCHANNTEABHBIX 1 aTpodHiecKHX npoleccos B KMweuyHuke. Onpene-
JIEHHE THNA JAKTA3HOI HENOCTATOYHOCTH HMEET 3HauYeHMe Npu Beibope nevyeOHOI
TAKTHKH.

Ha akTHBHOCTD JAKTA3bI B TOI WIH HHOI CTENEHH 0Ka3biBAlOT BAHAHHE ClIeAyIoLue
(hakTopsi:

® IIOKOKOPTHKOMAHBIC FOPMOHDI;

* THPCOIULHLIC TOPMOHBI;

®* COMATOTPONHLIN TOPMOH;

® [enTIHbIC (PAKTOPBI pOcTa;

¢ Tparcopmipyioue GakTopsl pocta - u -

* SMMASPMATbHBLIT (haKTOp pocTa;

* HHCVANHONON00HBIC (hakTopbl pocta | 1 2;

* DHOTCHHbBIC OMHHBLS

* KOPOTKOUCMOYCHHBIC XHPHBIC KHCIOTHL,

® AMHHOKHCJIOTBI (FTIOTAMMH, QPFHHHMH).

Kunnnueckie npospaenus JaKTasHoil HeloCTaTOMHOCTH 0DYC/IOB/IEHB] AKTHB=-
HOCTBIO HepacHIeIICHHOI IAKTO3bI, MOCTYNAaloueit B oTaAe/b ToNcToi KHKkH. Ca-
Xapa, BXOMLIME B COCTAB JAKTO3bl, NOnanas B TONCTYIO KHIIKY, (epMEHTHPYIOTCS
KIIeYHOoil Mukpodiopoil ¢ o6pa3oBaHHEM XHPHBIX KHCIOT, MOJIOYHOH KHCIIOTEI,
YIJICKIC/IOrO rasa, MeTaHa, BOAOPOAa ¥ BOObl. Y 300POBBIX AETEH HEKOTOPOE KOJIH-
YECTBO JIAKTO3bl TOXE OKA3LIBACTCS B TOJICTOI KHMLUIKE, CMIOCOOCTBYs NMOANEPXAHHIO
TaMm Kuenoro pH, ero 3acelieHHI0 HOPMaTbHOIN MHKpOdIOpoit, B 4aCTHOCTH, BHdu-
nobaktépusimi. OnHaKO NMpH JAKTa3HOW HENOCTATOMHOCTH KOJIHYECTBO HEpacuie-
TUICHHBIX CAXAPOB B TOJICTOI KHMIIKE CYLUECTBEHHO MPEBbILIAET HEOOXONUMOe s
HOPMaJIbHOTO pocTa KHILIEYHOH MUKPOGJIOPHI.
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TIpu3HAKH PASBHTHA JAKTAIHON HEAOCTATOYHOCTH:

* METCOPH3M;

® B3NYTHE XHMBOTA;

¢ DOJH B XKHBOTE;

* O0OMJIBHBIC CPBITHBAHUA;

® SKMUAKHI MEHUCTBINA CTYJ XKENTOBATOrO OKpaca C KHC/IBbIM 3araxoM;

* W3MCHEHUE noBencHus pebeHka rnmocne npuemMa MoJoka;

* 3aMEIUICHHAs JHHAMMKA NPUPOCTa MAcchl Tena;

* HapyLi€HME LEeIOCTHOCTH KMIIeYHOro 6uoTona.

CreneHb BbIPAXXEHHOCTH YKa3aHHbIX CHMIITOMOB Y J€Teif, CTpaaaloLImX nepsput-
HOI JIAaKTA3HOH HENOCTATOMHOCTBIO, 3aBMCHUT OT KOJWMECTRA MOCTYNAIOUIeii B opra-
HHU3M JIaKTO3BI.

JAHarso3 JaKTa3Hoi HeAOCTATOYHOCTH CTABAT HA OCHOBE JIAHHLIX aHAMHE3a, KW~
HHYECKOro OCMOTPA H TpeDYeT NoATBePXKACHHA JONOJHHTENLHBIMH METO/IAMH, K KOTO-
PbIM OTHOCATCA:

® OnpenejieHue CONEepXaHUs YIJICBOLOB B Kajle (KOCBEHHBIIT MeTOd, MAJIOMH-

(opMaTHBEH Y HOBOPOXIECHHBLIX);

¢ gonpeneneHue pH kana;

* OIpenejeHHe BONOpO/Ja B BblAbIXaeMOM Bo3ayxe (HenHdopMmaTHBEH Yy aAeTen

no 3 mec);

* NM1IEeBasi NPOBOKALLUS;

® Harpy3o4HBIH TECT C JIAKTO30M;

* GUONCHS CTEHKM KHLLIEYHHKA:

® TEHETHYECKOC HCCIICIOBaHHE.

[ToMMMO nepeyncieHHbIX PopM HEMepeHOCHMOCTH MOJIOKA Y JICTEI, TAKXKE OTMC-
4aeTCsA TaK HasbiBaemas He IgE-obycoBneHHas HenepeHOCMMOCTL KOPOBLEIO MOJIOKA,
CBA3AHHAA C MPOHUKHOBEHHWEM aKTHBHBIX OC/IKOB H INIMKOMPOTEUIOB YEPE3 KMIICHHYIO
cTeHKy. [Tonanas B KpoBb, 3TH BELIECTBA CTAHOBATCSH cybcTparaMy LMPKYJIMPYIOUIHX
MMMYHHBIX KOMIUIEKCOB, KOTOpLIC, B CBOIO Ouepelb, NEHCTBYIOT HA COOTBCTCTBY-
IOLLME MULICHH, HAXOMOSILIMECs], KAK MPaBuwio, B CIM3UCTLIX 000JI0UKaX pasjiuuiibiX
opraHoB (puc. 6.2). 310 B3aMMOAEHCTBUE COMPOBOXKAACTCS BLIGpOcOM GHOreHHLIX
aMWHOB, OMNpeJeNsIOlMX PeakuMIo OpraHM3Ma M pa3BUTHE KIMHNUYECKOH KapTHHBL.

Puc. 6.2. KpynHeie GenKoBbIe MONCKYJIbI MOTYT IPCOAOICBATL KHLLICYHYIO CTCHKY H NONAIATD
B KpPOBb
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HauGosnee ahpexrusHas mepa JUist JCYCHUS HECTICPEHOCUMOCTH MOJIOKA — Ero
MCKJLIOUeHMEe W3 aneThl pebeHKa. B 3aBucuMMocTH OT Bo3pacta pebeHka Bpay npu-
HUMaeT pelueHue 06 UCnosb3oBaHuK 0E3NaKTO3HBIX CMECEi, HH3KONAKTO3HOTO MK-
TAHHUSA, KUCIOMOJIOUHBIX MPOAYKTOB M T.I1.

HenepeHocumocTb KOpOBLETO MOJIOKA SIBASIETCS Cepbe3Hoit npobiemoit, nocra-
TOYHO YacTO BCTpevalOLUEiicsl B MeAMaTpUUMCCKOM npakTuke, CneuManueraMm, 3a-
HUMAIOWKUMCS [TUTAHWEM eTei, HeoDXoAUMO 3HAThL NMPH3HAKH 3TOr0 COCTOSAHMS,
YMCTb ONPEAE/IsiTL Cro NpUYMHY H noadupate 3)peKTHBHYIO TEPANHIO, B TOM YHCIE
W ANCKBATHYIO 3aMEHY MHUTAHUSA NMPH OTMEHE KOPOBLET0 MOJIOKA.

lpuroTosnenne hopmynbi

[MpombluieHHO Npou3BeaeHHbIe (GOPMY/IbI, KaK MPaBWIO, MOJHOCTBIO rOTO-
Bbl K ynorpediacHuio. Mx HeoOXoauMo pa3BecTH BONOH B MPOMOPLIMH, YKa3aHHOM
Ha 3TuKeTKe. OObLINHO BHYTPH YNAKOBKH CTh MEPHBIE JIOXKEUKH MITH CTAKAHYMUKH.

[MpurororaeHne hopMyn AOIKHO MPOHCXOANTH B YHCTHIX, MPHUCNOCOBIEHHBIX
s aToro yenopusix. Bee obopynosaHue, Bkiatovasi 6yTbUIOUKH, COCKH, JIOKKM, Kpast
baHku, B KoTOpOIi HaxoauTes (opmyna, DOMKHBI OBITh THIATEILHO BLIMBITBI MO
CcTpyeit ropsitucii Boasl. He nonyckaetcst obpaboTka rnpeamMeToB, UCIOJIb3yeMbIX LA
KOpPMJICHHS, B MUKPOBOJNHOBOI neun. [NpuroropneHHas, HO HE UCNOMb30BaAHHAas
nopuust popmyianl 10/KHA ObITh YHHUTOXEHA. PacneuataHHas ynakoBKa JO0/DKHA
ObITL 3aKpbLITA 1 XPAHWTHLCA B XOJ0NNALHUKE He Dosee 24 4.

Muwa

ConpeMeHHAs HHAVCTPHS NpeiaracT orpoMHoe pasHoobpasHe npoaykToBs uis
AeTeil paHero sospacta. OCHOBHBIM KpHTEPHEM BbIGOpa nMpoaykTa ans pebeHka
SIRJISICTCH €ro MILeBAast LEHHOCTD.

lloronuie K ynorpebacHnio AETCKIE KA, CAyXKallie NepBLiM MPHKOPMOM, Kak
npasivio, oboraleHbl KeJle30M. DT0 XKee30 MoABEpracTcs CnelHanbHON 3MEKTPO-
JANTHYCCKOIT 06paloTKe, B pe3y/IbTaTe KOTOPOit oHo (hpakunoHupyeTca U obpa3syer
MEJIKIE YACTHILLI, KOTOPbIE OTHOCHTENLHO Jerko scacbiatotes u3 XKKT pebenka.
Tpu HAlTHBIX TOXKM TAKOIT Kaur CoepXKaT IPUMEPHO 5 MI XKeJI€3a, UTO COCTABJIAET
ot 1/3 no 1/2 anesnoii noTpebHOCTH pebeHKa B HEM.

OpowHele npe, nNpeLIaracMsie NeTsAM, COACPXaT YIEBOAbl, BHTaMHHBI
A 1 C. Burtanun C noGasistioT NMPakTHYECKH BO BCE NMPONYKThI, NMPON3BOAHMBIC
H3 oBoueii i (hpykros. Kpome 1010, B OBOLIHbIE 611012 HHOrAA A06ABJISAIOT TANHO-
KY, B COCTABE CJINBOMHBIX MMIOPE €CTh MOJIOKO, @ B OBOLIHBIX CMECSIX MOTYT MPHCYT-
CTBOBATHL 2MEMCHThI TTILEHHLBI.

MsicHBIE TIPOAYKTH! TS NeTeii paHHEro BO3pacTa colepxXar MHOro Boasl. Tem
HC MEHEES OHH HMEIOT HAHOO0IbLIYIO SHEPrETHUECKYIO IUIOTHOCTL Cpeu IPOAYKTOB,
NPEUIAracMbIX JCTAM MEPBOrO TONa XH3HH, CIYXAT OTNHYHBIM HCTOMHHKOM Belka
H FCMHOTO XeJie3a.,

B nocnenHee BpeMs Ha pHIHKE MPOAYKTOB [UIA JETEH MOSBHIOCE MHOXECTBO
rOTOBBIX IECEPTOB, TAKMX KAK NMyIMHIH, QPYKTOBLIE NECEPTHl U T.1. OHU OTIHYA-
I0TCA MO CBOESH NUIIEBOIH LEeHHOCTH, HO BCC HMEIOT HCAOMYCTHMO BEICOKYIO SHED-
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TETHYECKYIO UEHHOCTh H3-3a NPUCYTCTBHS B HUX caxapa, MOAM(MHUHPOBAHHOIO
KYKYPY3HOIO Kpaxmajia Hid Kpaxmana tanioku. JIeTH He HYXAaloTCsl B CTOJb Bbl-
COKO3IHEPIETHYHOM IPOAYKTE, MO3TOMY CTOMT H30eraTh ynoTpebieHus rOTOBbIX e~
CEpTOB ACTbMH PAHHEIO BO3pacTa.,

Jlyaumit cnioco6 obecrieueHusi peGeHKa MONHOUECHHON MHLICH — 9TO mpuro-
TOBJICHHE €€ B NOMALIHUX yeaoBusax. Takas nuuia umeeT OOJbLLYIO MUTATC/IbHYIO
LUEHHOCTh, MOCKONLKY MPH €e MPUIrOTOBJCHNN MCIONL3YEeTCs MeHbLe Boabl. OHa
HE COACPXHT N00aBOK, CrOCOOCTBYIOUIMX UTUTEILHOMY XpPaHEeHHIO, COJib U caxap.
[1pit MPUTOTOBNEH UM MULIK [UTsl peDeHKa B IOMalLHUX YCJIOBUSIX PEKOMCHILYIOT CJie-
JI0BaTh NMPUBEIEHHLIM HHXE PEKOMEHIALLUSIM:

* BLIOMpaTh TONMBKO CBEXKE, BEICOKOKAYECTBEHHbIE (DPYKTHI, OBOILIM, MSICO;

¢ THIaTeNbHO 06pabarkiBaTh BCIO nocyay, npubopsl, NOBEPXHOCTH, CBA3aHHLIE

C [IPUTOTOBRIEHHEM IMHILH;

® BCEria MbITh PYKM Mepel NpuroToBjJeHueM Muiiu;

* y3berarTh NOoNaNaHMsl HINULIKOB BOAb! B MULLY;

® 'OTOBHTEL MPOAYKTBHl B MUHUMAUILHOM KOJIMYECTBE Boibl. M3berath JUIHTENL-

HOH TepMu4eckoit 06paboTKM, Tak KaK HEKOTOpbIE MUTATE/NIbHbLIE BEILECTBA
0C000 YYBCTBMTENbHbI K AEHCTBHIO TCMIIEPATYpPhl;

® HE MCMONb30BaTh COJMb M caxap. B nuuie, npeaHasHaueHHOMH AETAM Mmuaaiue

| roga, He UCMOJIB30BATL Mejl;

® KOHTPOJIMPOBaTh O6BEM XKUIAKOCTU NMPU NPUTOTOBICHHH MIOPE;

® MCIOJL30BaTh IUISI M3MENLYEHUS! MUIIM COOTBETCTBYIOLIEE KYXOHHOE 0Dopy-

JNIOBaHHE;
* NIpH HEODXOAMMOCTH COXPaHEHHSsI TOTOBOIO MPOAYKTA 3aMOPAXHUBATE €ro (Ha-
TIPHMED, B EMKOCTH LISl TIPUTOTOBJIEHHA JIbAA) M XPAHHUTL B MOPO3HJILHHKE]

¢ 3AMOPOKEHHYIO MULLY pasMOpaXXKuBaTh M pa3orpesatbh TOJbLKO B obnLeme 01HO-
I'o KOpMJICHMS.

Kopmnenue

Kak HeoHOKpaTHO roBOPHJIOCEH BbILIE, MAaTEPHHCKOE MOJIOKO, COACpXKallee nee
HeobXoIMMble peBGEeHKY NMUTATCIBHLIE BELLICCTRA, — HAWJIYMLLICE MHUTAHHC B NEPBLIC
6 Mmec xu3Hu pebenka. [NpakTuuecku Bce 3aboseBanus, BCTpeualoUIHecs Y NeTeil
NEePBLIX MECSILICB XXU3HU, HE UCKITIOUAIOT rPYHOC BCKAPMIMBAHHKE,

INepBoe npuKIafbLIBaHKWE K IPYOH JOJIKHO MPOBOAMTLCS HENOCPEACTBCHHO NO-
cne poxneHus pebenka. PaHHee npukianbiBaHue peGeHKa K rpyau Moae3Ho U eMmy,
U MaTepu. Y pebeHKa CTUMYIMPYETCs UMMYHONIOTMUYECKas 3alliuTa, 3aKpeIuisicTes
NMepBOHaYaNbHAs CBA3b «MaTb—pebeHOK». Y MaTepH CTHMYJIHPYETCS JIAKTallMsl,
IpOHCXONMUT BoJiee OpicTpas MHBOMIOUUS MAaTKH. COOTBETCTBYIOLIHE CIEUMATHCTDI
JOJDKHBI pasbACHATL OYAyLUSH MaTCPH B MOCIICAHHE HEAeIM 6EpeMEHHOCTH TEXHH -
KY NNPOBENCHMS KOPMJICHHUS M YXO/a 3a MOJIOYMHOH XeNe30M.

B nepBbie HECKOJILKO JHECH MOC/E POXIEHUSI pebEeHOK [1oJIy4aeT MOJO3HBO —
XEJNTYIO0, NPO3pauHyI0 XKUIKOCTh, MOJHOCTLIO YAOBJICTBOPSIOULYIO ero norpebHo-
CTSIM B MMTATEJIbHLIX BELECTBAX B MEPBYIO HEALIO XXH3HH. OHO COACPXHUT MEHBILIC
XHUPOB Y yIJIeBOIOB, YeM GoJiee nosaHee rpyaHoe Moioko. B To Xe BpeMs B MOJIO3H-
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BE conepxurcs Gonblue Oeska, YeEM B rpyJIHOM MOJIOKE, B HEM BbILLIE KOHLCHTPaLIU
HaTpHs1, Kaaus W xiopa. Moo3nuBo ABISETCS HCTOUHUKOM MOJyYeHUs] peGeHKOM
HEOBXOMMMBIX HMMYHHBIX CYOCTAHLIHM.

Hdetu, no KakuM-TO MPUYMHAM HE NMPMHUMAIOLLHE IPYAHOE MOJIOKO, MEPeBO-
IATCSl HA UCKYCCTBEHHOE BCKapMJIMBAHME HEIMOCPEACTBEHHO B PONHIBHOM JOME.
B momaminmx ycnoBusix 10MyCKAeTCsl MCINONL30OBAHNE paHee 3aMOPOXEHHBIX KOH-
LeHTpaToB (opMyIBl MyTEM MX pa3sBelleHHs TeIUIOH BOAOI NHBO pa3orpersix
0 KOMHATHOH TeMMnepaTypbl Ha BOMsIHOW GaHe, Mcnonb3oBaHme MUKPOBOJHOBBIX
neyei st pasorpesa (popMyJibl HE J0MYCKAETCS H3-3a HEBO3MOXHOCTH KOHTPOJIH-
POBATh HCTHHHYIO TEMIEPATYPY CMCCH.

HeszaBucumo oT T2 KopMiIeHHA 10JKeH ObITh YCTaHOBJIEH OMNpe/leNieHHbIN pe-
AKUM npHema pedeHkKoM niuin. [TpHBLIKHYB K BLICTPOEHHOMY IrpadMKy KOpMAEHHI,
PeDCHOK B NPUBLIYHOE BPEMSI TOTOB K MPHHSITHIO MHILM, O YEM MOXET CUTHAIH3N-
POBATE MJjavem, KOTOPLIi MPOXOANT nocie nojyvyeHus nuium. B ocranbHoe Bpems
pebEHOK HE A0/IKEH NMPOsBAsATL OCCTIOKOHCTBO, A0/IKCH ObITh BECE U YILIOUMB.

Pexum nutanns yCTaHaBAMBACTCH MCXOAs M3 HAOMIOACHUI 3a NMOBEACHUEM pe-
OceHKa u C YUETOM HeoDXONHMMOCTH KOPMJIEHHA B NMEPBLIE HCICAH XKH3IHH KaXIbIE
2—3 vy, co BrOpOro Mecsila — Kaxabie 4 4. PeXUM KOpMIEHHA, CYKaLUHH MO CYTH
OCHOBOI1 pacrnopsiika IAHsl, He J0JXKCH ObiTh HaBsi3aH peGeHKy B3pocibiMu. [pu-
MEPHO K 4 MeC KI3HH MOXHO HAMHHATL OTMEHY HOYHOTO KOPMJICHHS.

Pa3suTHE HABLIKOB NUTAHUS

Cpasy nocac poxaenus pebecHOK criocobeH CaMocTOATEIbHO AbILATh, OCYLLECT-
BJSATH COCATENLHBIC N rAOTaTe/bHbIC ABHXCHHS, B 2TOT nepnon Xu3Hu pebeHOK
MOXKET COCATH MOJIOKO 113 MATCPHHCKOI rpyAN WK U3 OYTBUIOMKH, HO HE MOXET I10-
TPeOAATL HIKAKOIT Apyroii B ninii. Ha npoTsaXXeHuH nepBoro roaa XxXu3Hu pebe-
HOK OBAAICBACT CACAVIOLLLIMMIT HABBIKAMIL:

* ICPAUT rONIOBY;

® CAMOCTOATCABHO CAANTCS U VACPXKHUBAET 3TY 1103Y,

® OCYUICCTRIATH XBATATC/ALHBLIC ABHKCHHS.

Buauane peGCHOK MOXET COBEPLUATL 3aXBAT TOJbLKO JANOHHOH MOBEPXHOCTHIO,
MOIAKE PAIBIBACTCH HABBLIK MOJHOLEHHOTO 3axBaTa npeamera 06eMMH pyKaMH.

Co spemetem GOpMHPYIOTCS HABLIKH 3PEJIOro COCaHMs, KEBaHUs, MOMOLIM cebe
npi ene. Ha sropom rony xuaun pebeHoK YUUTCS €CTh CAMOCTOSTENBHO.

Beenexue npuxkopma

Cpokil BECACHUS NPHUKOPMA ONpenesioTest noTpebHoCTAMH pebeHKa B nuTa-
TEJILHBIX BEUISCTBAX H YPOBHEM €TI0 pa3BHUTHS.

Ha nporsixeHun nepsbix 4 Mec XHM3HH y pebeHKa YCTAHABIMBAETCS HABBIK
VIACPKAHIA rOA0BbI H YBEPEHHOTO COCAHMA XHAKOH MULIN 1 BOALL. YnoTpebieHue
OBOILHBIX MIOPE MPOMCXOANT TaK XC, KaK H XHIKOCTEeH, — KaXmoe cocaTe/ibHOE
ABIKEHHEC COMPOBOXKIACTCS INMOTATEAbHbIM.,

Mexny 4-m 1 6-M MecseM, Koraa cocaTte/ibHbIi HaBBIK YXKe I0CTATOYHO Pa3BHUT,
HAYMHACT Pa3BUBATLCS HABBLIK XKCBAHMS, HA TOM Talne NpeacTasisiiolinit coboi
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ONHOOOPA3HbIC ABHXEHHNS YENIOCTSIMU B BEPTHKANILHOI ockocTH. K 6-My MecCsiLLy
3TOT HABBIK 3aKPCIUIAETCA ¥ CTAHOBUTCA BO3MOXHbBIM BBEACHHME NPUKOPMA, HMCIO-
[IEro BONOKHUCTYIO CTPYKTYpY. [lepBbiM npukKopMoM OOBIMHO CTAHOBHUTCS Kallia.
KopmneHue npoBoaAT ¢ JIOXKEUKH, HE CMCUIMBASI C MOJIOKOM Min (hopmynoit. JTo,
B CBOIO OMEpEIib, TAKXKE CrOCOOCTBYET pa3BHTHIO HOBLIX HaBbiKOB y peGenka. Co-
BPEMEHHBIC TEAHATPbl CYMTAIOT, MTO MOPANOK BBEACHHA NMPOAYKTOB B NMPUKOPME
HE HMeeT ocoboro 3HauyeHusi. Bosee npuHUMNMANBHO, YTOOLI OIHOMOMEHTHO pe-
GeHOK He mnonyyan Gonee ogHOro rnpoaykra. [lepepbiB MeXiy BBCACHMEM HOBOTO
NPONYKTA JO/IKEH COCTaBNATL 7 AHEH. Takoi pexXxuM rno3BosisieT yCTaHOBUTL HaJlH-
yHe y pebeHKa a/ulepruu Ha NHILEBbIE MPOAYKTbI MIM MX HenepeHocuMocTb. [1pu
HUCTIONBL30BAHHH OBOLLEH M (DPYKTOB B MUILY CTOMT BHaYalIe MpejuioxuTh pedeHKy
OBOILY, a NOTOM (GpYKTh!. B Takoii noc/ie0BaTe/IbHOCTH OBOLLM NyULle BOCIPUHHN-
MaloTCsi OpraHHU3MOM.

CBoe OTHOLUIEHWE K HOBOM MHILIE ¥ CIOCOGHOCTL YMOTpeOsTh ee pebeHOK IEMOH -
CTPMPYET, BEIKA3LIBas XeJMaHUe nony4yare Ooabliue nopumy ¥ YBEJIMUNBATL PA3HO-
obpa3zue CBOEro MeH10. JleTu, HaXoas1uuecs: Ha rpyAHOM BCKapMianBaHuu, 0ObIYHO
ObICTpee OCBaMBAIOTCA C HOBOM nuieit. CeoeBpeMeHHOE BBEICHHE NPHKOPMA, pac-
LWHPEHHE NMEPEYHA MPOMYKTOB, HCTIONB3YEMbIX [UISl TPUKOPMA, NpaBuibHas OLCHKA
peakuuii pebeHka obecrneunBaioT nojyueHue MM Beex HeoDXOIHMMBIX MUTATEILHbIX
BELLECTB, PA3BHBAIOT HABLIKWU M CEHCOPHbLIE HYBCTBA Manbilua (Tabn. 6.8).

Tabanna 6.8. Pexomennyeman cxeMa BBEACHMS NPUKOPMA JACTAM 11ICPBOTO rO4a KNIt

Hassanmne npukopma Boopact; Mee

6 7 8 9 10 12
DpPYKTOBLIH COK, MII 50 70 100
MpyKTOBOE MIOPE, MI' 50 70 80 100 100 7
OBolLHOe miope, MT 120 140 160 160 160 160
Beamonoynas GearnmoreHopas 140 150 160
KalIa, M’
Monounas Kawa, mr 180
MonouHas roTeHopas Kalla, Mr 180 180
MscHoe niope, Mr 30 40 50 70
Teopor, MF 25 30
XKenrok, wr. 0,5
PuiGHoe niope, Mr 50 50
Kedmp, iforypr, Ma 150 200
Meyenwe, Mr 10 10
Xneb mueHHUHbIH, MP 5 5 5
PacturensHoe Macno, Mia 3 7 10
ClHBOYHOE MACNo, MI 5
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[lo Mepe cospesanusi MOTOPHBIX (DYHKUMH peGCHOK pa3sBMBaeT CrOCOGHOCTS
OCYILUECTB/IATh KPYIOBbLIC XEBATE/bHBIC JBUXECHHS, B CBA3MU C YEM B MEHIO MOIYT
ObiTb A06aBAeHbI NMPOAYKTHI, MMelOLIHe Gonee KECTKyio CTPYKTYpY, Harnpumep,
NPOAYKTHI C POIUTENLCKONO CTOJA: OBOLUHOE MIOPE, HEKOTOPHIE BHILI MaKapoH.
PazpuTie HaBbiKa XBaTaHusi — CHAYANa JIANOHBIO, @ 3aTEM W NMATLLAMM — [103BO-
JISIET NPEMIOXKUTL peDeHKY NPOMyKTLI, KOTOPbIE OH MOXET YACPXMUBATh CAMOCTOS -
TEABHO, HAMPHUMED, KYCOUEK MOACYIIEHHOro xi1eba, HEKOTOphIe BUIbl HEKHPHOTO
ceipa. [1pu 9TOM NPOAYKTHI, MMEIOIIHE LIKYPKY, TaK e KaK ¥ MPOAYKThI, KOTOpbIe
NOTECHUMAILHO MOTYT 0CTaTh /10 KOPHS si3blka peGeHka, He HOJIKHBI TIPHUCYTCTBO-
BaTh B €0 palMOHE.

Hauunas ¢ 9-ro mecsiiia peGeHOK MOXET y/iepXKHBAThb Iybbl Ha KPalo YalKu, eciiu
€C aKKYPaTHO JIep:Xar, U NMUTb U3 Hee. PazBuTHE CKENEeTHOI MYCKYIaTyphl Ha MNpo-
TSOKCHHUM BTOPOro rofa no3pojsieT pedeHKy caMOCTOATebHO OpaTh 4alIKy, MUTh
H3 HEe, MoAb30BATLCHA JIOXKKOIH.

Kopmnenue 6onee crtapwiux aeteu

K MomeHTy foctipkennst Bodpacta | rona temnsl pocta peGeHKa HECKOJbKO
CHUXAIOTCA, 3aKaHuuBaercst (QOpPMHUPOBAHHE OCHOBHBIE (DYHKUHI, CBs3aHHBIX
¢ ynotpebneHuem nmuwn. B 31OT nepuon 1ois rpyaHoro Mojaoka win Gopmyinbl
B nMUTaHun v™McHbluaercs. Jdetn cranossitcst Donee pazdopuuBel B ene. B nepuon
OTAYHCHHA OT rpyan peOCHOK BbIHYXKICHHO OBNAACBACT MHOXECTBOM HOBLIX Ha-
BLIKOB, BKJIKO4asi CrOCOOHOCTD KEBaTh W IMOTaTh HEXWAKYIO nUILy. OH ocBaHBaeT
BRYC I 3anax nmuum, akTuBHO 1moMoraeTt cebe MpH cic najibuaMH, Oﬁ}"IaETCH caMo-
CTOSITCNILHO JICPAATH NOAKKY. Ha 310l cTanuu AeTAM NpEeaocTapisaioT BO3MOXHOCTE
CAMOCTOSITEILHO KOPMUTL ceDdsl B Hauy1e KOPMICHMSI, KOra OHM TOJIOAHBI H aK-
THBHLL [TO MEpe HACBLILCHMS 11 PA3BUTHA YCTANOCTH MHUUMATHBY B KOPMJIEHWUH
JOJUKHBI NEPEXBATHTEL B3pocibic. Ena nonkua npemnaratoes peGEHKY B TAKOM BUIE,
YTOObI BLIISUICTh MPHBICKATEALHOIT H B TO X¢ BpeMsl ObiTh yA0OHOI B ynoTtpebne-
i, Hanpisep, kaproQeibHoe miope UMeeT anneTruTHLIH BHELWHWA BHIL, €r0 JIETKO
MOXHO ¢CTh T0XKKoit. [Tocyaa Takxe nonxHa 6biTh y106HOH H KpacHBOIi.

MUTAHWE QETEW CTAPLLETO BO3PACTA

[Mepion xkusun ot | rofa 10 HACTYIUICHUS! ITYOEPTATHOIO MEPHONA XapaKTepH3y-
etest Hosiee papHOMEPHBLIMI TEMITAMH POCTA, UM B IPEALLCCTBYIOINI W CIEAYIOLIHH
30 HUM nepuoabl. HeeMoTpst Ha TO UTO M3MEHECHHSA (PM3HYECKHX NapaMeTpoB HE Tak
JAMCTHBI, TO BPEM$ CTAHOWICHHNS COLMUIBHBIX, MOBEACHYECKHX HABLIKOB peDeHKa.

PocT 1 passutue

B ator MNepHOA TCMIblL HApacTaHWA MaCChl, JUTHHBI TEna 3aMCcUIsIIOTCSH 1Mo CpaB-
HCHHIO € TPYAHBIM NMEPHONOM. 310 COBIANACT MO BPpEMEHH € Ha4yaloM BBCIOCHHA
NMPHKOPpMa.

Kak roBopiiioch Bbillie, 3a NMEpBbIi roi XH3HH peOEHOK yTpaHBaeT CBOIO Maccy
TeJia ¢ IPU POXAEHHH, K KOHLY BTOPOTO rofia OHa COCTaBJISIET YEThIPE MACChI TENA
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npy poxaeHUU. JnnHa Tena ynBaupaeTcsi B TEUEHHE MEPBOro rojia, Nnocjeayionee
¢e YABOCHHE MPOMCXOMMT K 4 ropam. JIuHamuka HaGopa macchl Tena COCTaBNsICT
2-3 Kkr, a pocta — 6—8 cM B ron 1o 10 net, Korna peGeHOK NpUBIMKAETCS K Mepuoay
nybeprara, 1 HH3HYECKNE UIMEHEHMS ITPOUCXOIAT 3HAYNTEJILHO aKTHBHEe. JlHa-
MHKA pOCTa AETEH B 3TOT MEPHO XHIHU MOXET CUIILHO BapbUpoBaTh. HekoTopbie
NETH AaKTHBHO PAaCTYT, Y APYTHX NEPUOAbI PpOCTAa CMEHAKTCSH NEPHONAMU JUIHTENb-
HOHW CcTabMiM3alMi aHTPONMOMETPHUEeCKNX nokasaresnei. COOTBETCTBCHHO, MEHSI-
IOTCA anneTUT pebeHKa U, Kak cleacTeue, obsem norpednsiemoit nuin. Poourenu
NO/KHBI ObITh OCBCAOMJIEHBI O BO3MOXHOCTH M3MEHEHHMH anmeruTa, CBS3aHHbBIX
¢ OCOOEHHOCTAMM POCTa PeOCHKA, MM HE CTOMUT TPEBOXMTLCSH CAMHM M HACTaUBaTh
Ha TOM, 4TOObI pebeHOK e uepes cuny.

INocne nocTHXeHns1 roAOBAJIOro BO3pacTa onpejieneHHbM 06pa3oM U3MEHIOT-
ca nponopuuu tena pebenka. OTmevyaercs HE3HAUMTENLHLIN POCT rojioBbl, MEI-
JIEHHO, HO MOCTYNATENLHO YBeJIMUMBAECTCH 00BLEM IPYIHON KICTKH, 3JHAYNUTEJILHO
YBEJIMYMBAETCA UIMHA KOHeuHocTel. B cBsi3u ¢ HayanoM caMOCTOSITEILHOTO Tpsi-
MOXOXIEHMA BRIMPAMISIOTCA HOTH, YCUIMBAIOTCS MbILILLI KUBOTA U CIIMHBI, 06eC-
MEeYUBAIONIHE BEPTHKAILHOE MOJIOKEHHE TeNa.

Y neteit IOWKOABHOTO M MJIAAIIETO IIKOJBHOIO BO3PACTa MPONOPLIMK TeJa 0cTa-
10TCS B LIEJIOM MOCTOSIHHBIMM. K 4—6 ronam cHuXaercsi KoauuecTso xupa. B 0o-
Jiee MO3HEM BO3pacTe OH ONATHL HapacTaeT, MOAroTaB/lIMBas OpraHu3M K nepuouy
nybepraTa. B 3TOM BO3pacTe MpOosIBASIOTCS Pasjiuuusi B NPOropUmsax Teaa Meauy
IeBOYKaMH ¥ ManburKkaMmu. [Tocnennne umelot 6oblinii 00beM MbILEMHOH MAcChl
Ha eIWHHLLY pocTa, ¥ OEBOYEK N0/ KUpa B 0OLIEH MACCE BbILLE 1aXKE 10 HACTYIJIC-
HUA nybepraTta, HO 3Ta pa3HHULA CTAHOBUTCS 3aMETHA TOJILKO 110 €ro J0CTHXKEHNH.

OTne/IbHOTO BHUMAaHMA 3aCHYKHUBAET Ipynna AeTeit, NnepeHecinx TsKeabie 3a-
DoneBaHMA B paHHEM BO3pPacTe MM HE NoJyyaBlliMe aICKBATHOTO MUTAHMS B TEue-
H¥WE 3HAYMMOr0 BpEMEHH.

3aMeUIeHHEe TEMITOB POCTa U Pa3BUTHUA B 3TOM rpynne o0yCAOBAECHO THKECTLIO
M MPOAOKUTENBLHOCTBIO 3ab0eBaHMs, Ero XapakTepoM — OCTPBIM WKW XpOHHYC-
CKHM, THNOM MUTaHUsA BO BpeMs 6one3Hu. B nepuon BOCCTAHOBJICHHS MPOMCXOANT
ocobeHHO OYpHBIH pocT ¥ pa3BuTHe opradusMa. OH Kak Obl KOMIEHCHPYET YITy=-
LIEHHOE 3a BpeMsi D0Ne3HH, YTOOL! OPraHM3M BCPHYJICS B «KOPUIOP» POCTO-BECO-
BhIX MOKa3aTreJiei, COOTBETCTBYIOLUMX OMONOrMYECKOMY BO3PacTy.

OTKJIOHEHHSI aHTPONOMETPHYECKMX TNOKa3arteseil obcieayeMbix AeTeil OT cTaH-
NAapTHLIX IMokasareseil (PU3UUCCKOro pasBuTHs 3[1I0POBLIX JACTCI TOr0 XC BO3IPACTA
M I0JIA MOTYT YKa3biBaTh, B KOMIUIEKCE C APYrMMH HaHHBLIMHM, HA HCMUICKBATHYIO
06eCrneYeHHOCTE IHEPIrUuei U HYTPHUEHTAMH, B IICPBYIO ouepeib OCJIKOM, BUTAMHHA-
MU A, D 1 Ip., LKHKOM, XeNe3oM U APYrMMH MUKPOJIEMEHTAMH.

PaHee cuuTanock, YTO AETH, MEPEHECILIHE TSDKE/I0€ 3a001CBAHNE B MCPBLIC MObI
XM3HW, UCIBITHIBAIOT B JANbHEMILIEM MOCTOSHHOE OTCTaBaHue B pocte. OnHako Mc-
CJIENIOBAHMS TNOC/IeAHUX JIET B Pa3BUBAIOLIMXCS CTPAHAX IOKasaiu, uYTo ICTH, Moay-
YalolHe TONHOUEHHOE MUTAHWE HA TMPOTKCHUU JUIMTEJLHOMO BpPEMCHM Trocie
nepeHeceHHoro 3abonesanysi, JOroHAI0T CBOMX 3I0POBbIX CBEPCTHUKOB MO NMoKa3aTe-
JISM Beca Y pocra B Teuenue 1—2 ner. [Ipu aToM HaGop Macchl TeJia U YBEIIHYEHHE PO-
CTA NPOMCXONWT MEUIEHHEE, YeM Y JIeTeii TOro e Bo3pacTa. B KOpMJICHNH TaKHX AeTeit
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HEOBX0IMMO YU TLIBATL UX MOBBILLICHHYIO MOTPEGHOCTE B BEIKE U HEPTUH, UTO CBSI-
3aHO C YCKOPEHHbIM POCTOM OpraHn3Ma, 0cobeHHO y TexX AeTei, y KOTOPhIX OCHOBHOMK
MNPUPOCT MACChl NPOMCXOIUT 3a CUYET pocTa MbllL. Kpome Toro, OBICTPO pacTyllue
rocjie nepeHeceHHOro 3adoeBaHms ACTH HYXKIAIOTCS B BUTAMMHE A, XeJeae, LIMHKE.

MocKoNbKY AETH MOCTOSHHO PACTYT M OPraHU3M WX M3MCHSCTCS, MEepUOaUYe-
CKHE M3MEPEHMS NapaMeTpoB POCTA M MAaccChl Tejid NMO3BOJAIOT CBOEBPEMEHHO BhbI-
SABJIATH NMpodaeMbl B 2TOi chepe.

CroxuBLuasicsi cucTemMa OKa3aHusl MEAULIMHCKOM NOMOLLM ieTsM cTapie | rona
npeanonaraet obpalllcHHUE K BpaUuy TOJIBKO B cilyyae pa3suTus 3aboneBanus. Takum
0bpa3oM, 3a0epAKH M HapylIeHHUs POCTO-BECOBLIX MOKa3aTesieH, BhIsBAsSEMbIC, KaK
NpasBuio, B Xo4¢ NPOMPHAAKTHHECKHX OCMOTPOB, BbINIAAAIOT M3 NMOJIS 3PEHUSA NMeaH-
aTpoB.

Ouenka ctaryca NnUTaHUsA y eTeil HauuHaeTcs co cbopa aHTPOMOMETPHUYECKHMX
JaHHBLIX, 3T0 BKIHOYACT W3MCPCHHC pOCTa CTOM, MACCEl TCld, pacucTd pOCTO-BE-
coporo Koaduuuenra, MMT. Kpome nepeuncieHHbIX MapaMeTpoB, LISl OLEHKH
POCTO-BECOBBIX XAPAKTCPUCTHK TMPOBOAAT 3aMEpP OKPYXHOCTH [Ipearuieydbs WM
OLIEHUBAIOT TONLULIMHY KOXHOI CKJIAIKH B 006JIACTH JIONATKH.

[Ipu nposenenii 3aMepoB A0JKHO HCMOAL30BATLCS CTAHIAPTH30BAHHOE, MNpa-
BIUTBHO HACTPOCHHOE 000OpYIOBaHHE.

Ins nereit B Bospacre 10 36 MeC B COOTBETCTBYIOIIMNX TAONMLIAX MPUBOAATCA AaH-
HBIC JUIHHBI TEJIa 1 Macca Tena ronoro pebeHka, s Gonee crapluux aereit — pocr
CTOS1 1 Macca Tesa B 1erkoit onexie 6¢3 odyen. JaHHbIe, MONYYEHHBIE B XOME U3ME-
PCHUS aHTPONOMETPHUECKHX napaMerpoB obcnenyemoro pebeHKa, cpaBHHBAKOTCA
C MOKA3ATEJSAMI, NPHBCACHHBIMH U151 AAHHOTO BO3pacTa.

HauGosiee winpoko anst oucHKI (hH3MYECKOr0 pa3BUTHs JIeTEH B HacTosluee
BPCMSI HCIOJL3VETCA METOI BLIMHCACHUS OUEHKH — Z. DTOT METOI, MPELIOXEH-
Helit 8 1978 r. cneunanneramit BO3, OCHOBAH Ha pacueTe 4MCaa CTAHAAPTHBIX
OTKJIOHEHNIT, HA KOTOpPOE HCCJAeAVeMbIif MOKa3aTe/ib Macchl Tela WiM pocTa OT-
JIMYMACTCH OT CPEeAHEeNnOoNnyAsUHOHHOTO 3Ha4YeHus. JJaHHYIO BEJIHYHHY H MPHHATO
Ha3bIBaTh OUCHKOII — Z. OucHKa — Z MOXeT ObITh pacCuHTaHa ISl Macchl Teja
M0 BO3PACTY, JUTIHBI TC/1A 110 BO3PACTY, MAacchl Tesia Mo UTHHE TeJla, 3HaueHHE OLICH-
Ki — Z B CTAHAAPTHOI NONyJstiiHi paBHOo Hynio. [1pu BenHYHHE COOTBETCTBYIOLLEH
OUCHKI — Z >=2 1enaeTCs BbIBOJ O HEIOCTATOMHOCTH MACChI TCJ1a HIIH INHHBI TEna
peGenka. CooTBeTCTBCHHO, M30KITOYHAS Macca Tejla ¥ BhICOKasi ILTHHA TENa Xapak-
TEPHIVIOTCH NoKazaTeaeM oueHkH — Z >2. Cnenyer ocoDo NOAYEPKHYTh, UTO HU3-
Kasl OlCHKA — Z MACChl Tea M0 BO3IPACTY OTPAXACT TCKYLHI AePHUHT MHTAHHA;
HI3KAs OLUEHKA — Z JUTHHBI Tena 1o BO3pacTy — XPOHHYECKYI0 HEAOCTATOUHOCTD
MUTAHNS; HH3KAs OLUCHKA — Z Macchl Tena 110 JUIHHE — HapyWeHHs rapMOHH'HO-
CTH PA3BITHSL.

Ha ocuosanuu comocTtasicHusl nokasartesed, MOJYYEHHBIX B XOAE 3aMEpOB
H NPHBEACHHLIX B CHCLHAAbHBIX TabanUaxX, AenaeTcs 3akiioueHne o6 aHTpono-
MeTpHYecKoM cratyce pebenka. Heobxonnmo peryisipHO NMpPOBOAUMTL 3aMEp POCTA
W Maccewl Tena peberka, uToObl ONpeneuTh COOTBETCTBHE TEMIIOB POCTa €ro Op-
raHn3Ma BO3pacTHLIM cTanzaptaM. OJHOpa3oBOe W3MEpPEHME STHX MoKasaTenei
HE MO3BOJSIET CAEJIATE BLIBOX O AMHAMHKE pocTa pebeHKa.
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Ecan B xone u3MepeHUil BLISCHSETCS, YTO NMOKa3aTeNlH Macchl Te1a ONepexaioT
TAKOBBIC, COOTBETCTBYIOLIHE Bo3pacTy, a MMT pacrer, y MeauumHCKOro paboT-
HWKA, MPONU3BOMSALIETO 3aMephbl, NOMKHA BO3HUKHYTL HACTOPOXEHHOCTh MO MOBO-
Iy BO3MOXHOIO pa3BuTHA OXKHpPEHUSA Y naHHOro pebenka. HepocraTok Maccol Tena
WK ero noteps B TeueHue 6onee 30 aHeit MoryT 6bITh TIPU3HAKOM HENPaBUJIBHOTO
MUTaHWA, OCTPOro 3abo/IeBaHuUsl, He AMarHOCTHPOBAHHOTIO paHee XPOHUYECKOro 3a-
GoneBaHus, cTpecea.

LleHHOCTE MOKa3aTens (GU3HYECKOTO Pa3BUTHs COCTOMT B TOM, UTO OH OTpaxaeT
MOJIOXKEHUE OTAENLHOTO pebeHKa Mo OTHOLWEHHUIO K pacrnpeneeHnio BEJIMUUH Mac-
Chl TéN1a (MM POCTa) AeTeH TAKOrO Xe BO3pacTa Wil rnoJa.

MeTop OUEHKH COCTOAHUA NUTAHKA AeTeil

JUIsi KONMYECTBEHHON M KAYecTBCHHOW OUEHKM (DaKTOPOB nuTaMus, BO3MCH-
CTBYIOLUMX Ha YEJIOBCKA, MPUMCEHAIOTCA CNELMAbHBIC METOLbI M3YUeHUA (hakTHue-
CKOro norpebieHns MMM | XapakTepa nuTaHus.

KOHTpo/b 32 aIcKBAaTHBIM TMOCTYIUIEHMEM C MULLICH BCcero obIMpHOro CriekTpa
THILEBBIX BENIECTB U YIOBIETBOPEHUEM (DU3HONIOrHYecKuX notpebHoCTeld B HUX J1C-
Tel — O/IHA M3 BaXHEHLINX 3a/1a4 B 061aCTH AETCKOTO M MOAPOCTKOBOIO IMUTAHHA.

WayyeHne NULIEBOro CTaTyca AeTCKOro HACENEHUs B LEasX pa3paboTKu U Hay-
HOro 060CHOBaHMA MEPOMPHATHIA M0 €ro ONTHMH3ALIMM JI0JKHO MPOBOANTLCS C MPH-
MEHEHWEM YHUDHLIMPOBAHHEIX METOIOB MCCJICA0OBAHMA, ITO3BOJISIOILNX OLICHHBATD:

* (haKTMYECKOE MMUTAHUE, B TOM YMCAE KOJIHYECTBO M KAuecTBO MoTpedisicMbiX

MHLLEBbIX MPOAYKTOB;

* DEXMM MUTAHUS;

* HaUMOHAILHBIE TPAOMLIHU B TIUTAHHUH,

Ha oCHOBaHMH MOMYYEHHBIX AAHHBIX O MOJHOLCHHOCTH MUTAHMS C YICTOM BJIH-
AAIHUA Ha HEro Ce30HHBIX, SKOHOMHYECKUX M JpYruX (hakTOpoB, a TaKXKe rnokasare-
Jieif 300poBbA (AHTPOMOMETPHYECKUX, AHAMHECTHYECKHMX, AaHHbBIX JAOOPATOPHBLIX
UCCIIeJOBAHMI) MOXHO OLIEHHTL TOKa3aTeNd yMCTBEHHON u hu3mteckoii paboro-
CIOCOOHOCTH AETEH, KOTOPBIE 3aBHUCAT OT KAYECTBA MUTAH M,

IOna wuayveHus dakruyeckoro nuraHusi HaubGosee WIMPOKO ucnonbdylor Oa-
JIAHCOBBIN, OIOMKETHDIN, AHKETHO-OMPOCHLIE, BECOBLIE, pacueTHBIC MCTO/ILI. Bee
OHM, 338 MCKIOYeHHEeM GanaHCOBOro, OcHOBaHLI Ha BbhiGopouHoMm HabmOACHHUN
33 NPEACTABUTE/AMHU Pa3THYHbBIX TPYIN AETCKOro HACENCHUS WM 3a OTAC/IbHBIMH
KOJUTeKTMBaMM. Kaxnbii U3 NpUBEAEHHBIX METOLOB XapaKTePHU3YEeTCsi CBOUMN 0CO-
GeHHOCTAMM, UMELT KaK NOCTOMHCTBA, TAK H HEIOCTATKH, C YYETOM KOTOPLIX Oflpe-
IENAITCA BO3MOXHOCTH €ro MPMMEHEHHA B KaXIOM KOHKPETHOM Cliyyac.

Kak npaBuyio, OpMEHTUPOBOYHLIE CBEAEHMS O ITUTAHUM, NOJIyHaeMble B XO/IC aH-
KETUPOBaHM#A, HEIOCTATOYHO TOUHBI M AOCTOBEPHLI, MMEHHO noaToMy juist ToJsiyyc-
HUs HEODXOMMMBIX CBEACHMM PACCHUIAIOT WJIH pa3faloT CreLUaNbHO pa3paboTaHHbIC
BOMPOCHHKH (@HKEeThI), B KOTOPLIX BOMPOCH CHOpPMYIHPOBaHbl B COOTBETCTBHN
C NpOrpaMMOif U 3afia4aMu MCCIIEIOBAHWM W HE NONYCKAIOT IBOHCTBEHHOTO TOJNKO-
BaHMA OTBETOB, AHKETHPOBaHWE MPOBOMSIT B TEUEHIHE OMPEACTICHHOIO NPOMEXYTKA
BpeMeHH (00bIdHO OT 1 10 7 nHen).
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B nocneaHme rojisl nosisuanch paboThbl, B KOTOPLIX MCCIIEI0BATE/M YKA3bIBAIOT
Ha MNpOBEACHHUE MUIAEMHONIOTHUECKHX HCCICAOBAHMIA MO M3YYCHHUIO COCTOSIHUSA
(hbakTHYECKOTO MUTAHHUs HacesieHusi 24-4acOBEIM AHKETHO-OMPOCHBIM METOLOM,
WM METOLO0M 24-4acoBOro onpoca.

MeToa cyTo4HOro (24-4acoBoro) BOCIPOU3BEACHHS MTUTAHMUS, PEKOMCHIYEMbIi
BO3, 6bu1 anpobuposan B 19921994 rr. [To cyTH, 3T0 YCOBEPIICHCTBOBAHHBII aH-
KETHO-OIMPOCHBIN METOL, M0 KOTOPOMY CNeHaNIbHO 00YUYCHHBIH HHTEPBLIOED MyTeM
onpoca ¢ WCMNOJb3OBaHHECM HJUTIOCTPHPOBAHHLIX «ANLOOMOB NMOpPUMI MPOAYKTOB
¥ Oioa» ycraHapnvBaeT (BOCNPOM3BOAMT) MUTaHWe KaxJioro pebeHka 3a npesie-
CTBYIOLLIHH ICHB, ITPH 3TOM HHTEPBLIOEP NOJaY4aeT HH(POPMAaLIKIO 3a YEThIpe paboumux
W OIMH BBIXOAHOM JICHbL HEAC/IH — C BOCKDPECEHbs 110 YeTBEepr — 0 CreuuaibHOM
aHKeTe OTKPHITOro Tuna. Pesynbrartsl onpoca GMKCHPYIOTCS B CEUMANTBHBIX KapTax.
HenpaBuabHOC BLINOIHEHWE METOAMKH MCCIEN0BAHUA (HaKTUYECKOTrO MUTAHHSA MO-
KeT JaTh OWHO0UHYIO OUeHKY. sl nony4yeHus NOCTOBEPHLIX JaHHbLIX Heobxoauma
Bonbluas Bpeibopka — He MeHee 50—100 pecrnioHACHTOB OAHON BO3PACTHO-MONOBOM
rpyniibl. a5 ole Ky nuTanus y aeteit 1o 7 1eT onpauivBaoT MaTh MK IPYTHX *WIEHOB
CEMbH, YXaXHBaloLLX 3a pedeHkoM. Ecnu pebGeHOK NOCceiaeT IeTCKOe TOUIKOIBHOE
VUpCKIACHHWE. TO NOTIOJNHHTE/IBHO K ornpocy pOﬂHTCJIﬂﬁ MoJIyuarT CBCACHHUA O NMHTa-
HHIt peDeHKa Ha OCHOBAHHH aHATH3a MEHIO IETCKOI0 A0ILKOIbHOTO YUpPeXIEHHMS.

OnpocHo-BecoBoli 1 BECOBOIT METOALI U3yHeHHsl MHTAHUS AOBOJIEHO TPYAOEeM-
KHE, HO ITPH COOTBCTCTBYIOUICHT OPraHu3aliu 1o3BoJsa0T A0CTOBEPHO YCTAHOBUTh
VPOBEHbL, XapaKTep NUTAHUS 1 OAHOBPEMEHHO MPOBECTH MCCNEAOBAHUE COCTOAHMS
NOPOBbLSL M3yUaAeMOoil rpynnbl HaceleHus. [IpenMyLIecTBOM OITPOCHO-BECOBOTO
MCTOMA SIBAACTCS NPEAOCTABAAECMAS HM BO3MOXHOCTL B OTHOCHTE/IbHO KOPOTKHE
CPOKI COOpaTH 10CTATOMHO TOYHbLIE H PENPe3eHTAaTHBHBIC AAHHBIE O COCTOSIHHH NH-
TAHMSL 1 310POBL CPABHUTEILHO GOABIWOrO KOHTHHICHTA AETEH W MOAPOCTKOB.

3HaunTebHO DOABLINE BO3MOXKHOCTCH NpH M3YMCHUH (DAKTHYUECKOrO MUTAHUSA,
0coBEHHO AETCKOIT IPYIILL HACSHEH NS, IaeT XPOHOMETPAXHO-BECOBOH METOM, HC-
MO L3YEMBI 1S H3YUCH IS TTaHns B KouiekTHBax. [Tpu aToM xapakTep hakTHye-
CKOIO MUTAHMS AeTell B KOJUIEKTHBAX ONPEACHACTCs MYTEM aHaNH3a eXEMECAUHBIX
OTUETOB O PACXO/E MITIIEBLIX [TPOAYKTOB (M0 HAKONMHTEbHBIM BEIOMOCTAM), a TaK-
KC BbIDOPOUHO 110 MEHIO-PACKUIKAM 34 OMpeAcieHHBIC NMPOMEXYTKH BpPeMEHH
(32 OIIMH AeHb, HEACAIO, MECsIl, B iBa rnepuoia roaa). (PUKCHpYIOTCs BpeMs MpH-
eMa muuL, o0ueM (Bee) G104 M NPOAYKTOB, CHEACHHLIX PEDEHKOM, €ro OTHOLLEe-
HHE K LIS, ANNSTHT U IP., MPOBOANTCS HAGMIOACHHE 32 NPaBUJIbHOCTLIO 3aKNanKH
NPOAYKTOB Hi KYXHE COOTBETCTBEHHO MCHIO-PaCKIalKe.

Mcnonbayst noiyuyeHHbie JaHHbIE M MEHIO-PAacKIalKy, COCTaBIseTCS HHAM-
BILULYUILHAS JUISI Kakaoro peOCHKa KapTa MUTaHHA, M0 KOTOPOH pacCUHTHIBACTCS
XHMHYECKHIT COCTAB PALIMOHA CHEACHHOTO PEOEHKOM B TEYEHHE AHS, HEAC/IH, B OT-
ACABHBIE NEPHOAB TOAA, XPOHOMETPAXKHO-BECOBBIM METOOM MOXHO (DHKCHPOBATH
TAKKC 1 BpeMsi, 3aTpaucHHoe peOEHKOM Ha PasJIMYHbIC BIAbL AEATEILHOCTH (CITHT,
XOAMT, CHANT I T.I.) B LEJSIX YCTAHOBJIECHHUSA CYTOMHbLIX SHEPro3aTpat M onpeacne-
HIS COOTBETCTBMSI HX 3HeprornoTpedneHnto. Takoil Moaxol MO3BOJAET MOMAYMHTh
NPABIVILHBIC I JOCTATOMHO TOUHBIC CBEASHMS O XapakTepe (PaKTHYECKOro MUTaHHs,
B TOM YHCJIC O PEXKHME MUTAHKA KAK KaXIoro pebeHKa, TaK H KOJUICKTHBEA B LIEJIOM.
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Ecnn B Xo1€ M3MEPEHMH BBIACHNETCS, YTO [TOKA3ATEIW MACCHI TEIa OMNEpexXaloT
TAKOBBIE, COOTBETCTBYIOLINE Bo3pacty, a UMT pacrer, y MeauumHckoro paGor-
HHKAa, MPOM3BOAMALLETO 3aMepbl, NO/KHA BO3HMKHYThH HACTOPOXEHHOCTD 10 MOBO-
Iy BO3MOXHOIO pPasBUTHA OXUPEHHUA Y AaHHOro pebeHka. Hemoctatok mMacchl Tena
WJIH ero noteps B TeueHue 6onee 30 mHEH MOTyT ObITh MPH3HAKOM HEMpPaBHJILHOTO
[THTaHUA, OCTpOro 3aboneBaHus, He IHarHOCTHPOBAHHOTO paHee XPOHHYECKOTrO 3a-
OonesaHud, cTpecca.

LleHHOCTh NOKa3aTesisi PU3NYECKOTO Pa3BUTHsI COCTOMT B TOM, YTO OH OTpaXaeT
MOJNIOXEHHE OTACNBLHOIO pebeHKa 110 OTHOLLICHHIO K pacnpeaeneHM IO BeTHYUH Mac-
ChbI TeJia (M/IH pocTa) AETEeil TAKOTO Xe BO3pacTa Wiy Moa.

MeTo[ OLEHKH COCTOAHUA NUTAHWUA AETEH

Jnsi KONWUECTBEHHOM M KaueCTBEHHON OUEHKHM (DaKTOpOB mnuTaHusi, Bo3acii-
CTBYIOLIMX Ha YEJIOBEKa, MPHMEHSIOTCS CreuralbHbIe METOAbI H3yUueHUs akThye-
CKOT'0 NMoTpeb/ieHHs NUIUK ¥ XapaKTepa NMUTAHMsI.

KOHTpOJIb 32 aNeKBATHBIM ITOCTYIUIEHMEM C MULUEH BCEro obIMPHOro CnekTpa
MHLIEBLIX BELECTB Y YAOBIETBOPEHMEM (DU3MOJOrHHeCKHX MOTpeOHOCTEi B HUX /1¢-
TeH — OlHA M3 BaXHEeM1KX 3ana4 B 00J1aCTH IETCKOT0 U NMOJPOCTKOBOTO IMUTAHMS.

H3yueHne NUIIEBOrO CTaTyca AETCKOTO HACENEHMUA B LICSIX pa3paboTKM U Hay4-
HOro 060CHOBaHMS MEPOTIPUATHH M0 5o ONTHMH3ALIMH JOJIXHO NMPOBOAUTLCS C MPH-
MeHEeHUeM YHHOULIMPOBAHHBIX METOAOB MCCIICAOBAHMMA, NO3BOJISIOILMX OLEHHUBATL:

* (DaKTMYECKOE MMTAHHUE, B TOM HYMCJIC KOJHMYECTBO M KauecTBo norpebiasiembix

NMULLIEBLIX MPOAYKTOB;

® DEXUM NUTAHUSA;

* HAaUWMOHAILHBIE TPAAHLIHK B TUTAHUM.

Ha ocHOBaHWH NONAYUYEHHBIX AAHHLIX O MOJHOUCHHOCTH MUTAHKUA C YYCTOM BJIH-
SIHMS Ha HEero Ce30HHBIX, SKOHOMHUYECKUX M ApYruxX (pakTopoB, a TakXe nokasarc-
nei 310poBbsl (AHTPOTIOMETPHUYECKHX, AHAMHECTHUCCKHX, MaHHBIX JaBopaTOPHBIX
WCClie0BaHMi) MOXHO OLEHWUTDL NOKAa3aTe/IM YMCTBEHHOM U (huauueckoil padoto-
cnocobHOCTH AeTei, KOTOpPhIE 3aBUCAT OT KauecTna NUTaHus.

Jns wm3yyeHus akTHuecKoro nuraHusi Hanbosiee LWIMPOKO Mcnonbdylor Oa-
JIAHCOBBIM, DIOIKETHBIN, aHKETHO-OMPOCHBIE, BECOBLIC, pacyeTHLie MeToabl. Bee
OHM, 3a MCKIIOYeHWeM OanaHCcOBOro, OocHOBaHbLI Ha BbiGOpouHOM HabGMOACHIN
32 MpeacTaBUTENAMU PasIMUHBIX IPYII JETCKOro HaceleHUs WK 3a OTAC/ILHLIMN
KOJUIEKTMBaMK. Kaxnbii M3 NpUBEIEeHHbIX METOAOB XapaKTePH3yeTCs CBOMMHU OCO-
OEHHOCTAMM, UMEET KaK JOCTOMHCTBA, TAK M HEJAOCTATKH, C YUETOM KOTOPbLIX ONpe-
JeNISIOTCS BO3MOXHOCTHM E€ro NpUMEHEHHUs B KaX/1I0M KOHKPETHOM cliyvac.

Kax npaBuno, OpHEHTUPOBOYHBIC CBEACHHUS O MTUTAHHH, NTONYHACMBIC B XO/IE aH~
KETHPOBaHMUA, HENOCTATOYHO TOYHBI M 0CTOBEPHBI. UMEHHO MO3aTOMY LISl MOJIyUC-
HUA HEODXONIUMBIX CBEACHHI pacchLUIaloT HITH pa3naioT creuraibHo pazpaboTaHHbIC
BOTIPOCHMKHM (aHKeThl), B KOTOPLIX BOrNpockl cGopMyIHPOBaHLI B COOTBETCTBHH
C NporpaMMoii 1 3ajayaMy MCCeIOBAHUNM U He JOMYCKAIOT NBOMCTBEHHOIO TOJIKO-
BaHHA OTBETOB. AHKETMPOBAHHE TNPOBOAAT B TEYEHHUE ONMPEALTICHHOTO NMPOMEXYTKa
BpeMeHH (06b1uHO OT | ;o 7 aHeit).
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B nocneanume roawt nosisuaNCh paboTsl, B KOTOPHIX MCC/IGIOBATEIN YKA3bIBAIOT
Ha MPOBEJACHHUE SMUAEMHOJIONMYECKUX HCCACAOBAHMA MO HM3YYCHHIO COCTOSTHHS
(DAKTUUECKOrO MUTAaHUSI HACENCHMUSI 24-1acOBBIM AHKETHO-OMPOCHBIM METONOM,
WJIM METOLOM 24-1yacoBoro onpoca.

MeTon cyTouHOro (24-4acoBOro) BOCNPOU3BEACHHS MUTAHMSA, PCKOMCHIYEMbIH
BO3, 6pu1 anpobuposan B 1992—1994 rr. Mo cyTH, 3T0 YCOBEPIICHCTBOBAHHBIHA aH-
KETHO-OMNPOCHLIH METO/L, 110 KOTOPOMY CrEUMaNbHO O0YYEHHBIX WHTEPBLIOED MyTEM
onpoca € WUCNOJb30BaHHEM WIUHOCTPUPOBAHHLIX «AJNILOOMOB MOPUMIA NPOAYKTOB
W ON10a» yCTaHaBINBAET (BOCTPOM3BOMMT) MUTAHKWE KaX/10ro pebeHka 3a mpemue-
CTBYIOULMH JIEHB; [1PY 3TOM MHTCPBLIOCP nonyvyaeT HH(OPMALIMIO 3a YEThIPE paboyux
H OIMH BbIXOAHOM JICHb HEJENAHW — C BOCKPECEHbBS [10 YETBEPr — MO CheUnaibHON
AHKETC OTKPBLITOro Tna. Pesynstatol onpoca (pMKCHPYIOTCS B CELMANbHBIX KapTax.
HenpaBuabHOE BINOJHEHNE METOAUKH HCCAEN0BAaHUA (PAKTHYECKOTO MUTAHUS MO-
KET HaTh OWMO0YHYIO oueHKy. [U1si nonyueHHs N0CTOBEPHLIX JaHHLIX HEOBX0oAHMA
Oonbiias peibopka — He meHee 50—100 pecnoHaeHTOB OAHOI BO3pacTHO-NOJIOBOM
rpyrnel. [ist oueHKH nUTaHus y AeTeil 10 7 NeT onpauiHBaoT MaTh WM IPYTHX WIEHOB
CEMbHM, YXaXHBalOLINX 3a pebGeHkoM. Eciin pebeHoK noceiaer 1eTcKoe I0UIKOIbHOe
YUpEeAICHHUE, TO AONOJHUTEILHO K ONPOCY POAUTEICH MOAY4AalOT CBEACHHS O NMUTa-
HIK pebeHKa Ha OCHOBAHHMM AHATI3A MEHIO IETCKOTO A0LIKOJILHOTO YUPEXIeHHSI.

OnpocHo-BecoBoil 1 BECOBOIT METOAbl H3Y4EHHsl MUTAHUSA JOBOJILHO TPYIOEM-
KHE, HO IPH COOTBETCTBYIOLIEH OpraHU3aluly Mo3soisloT AOCTOBEPHO YCTAHOBHTh
YPOBCHD, XaPAKTEeP MUTAHUSA 1 OAHOBPEMEHHO MPOBECTH MCCACAOBAHWE COCTOSHUA
INOPOBLS  M3YUACMOI rpynnsl HacencHus. [lpeumyLIeCTBOM OINPOCHO-BECOBOIO
MCTONA SABJSICTCS MPEAOCTaBAsieMast HM BO3MOXHOCTh B OTHOCHTC/IBHO KOPOTKHE
CPOKH coOparh N1OCTATOMHO TOMHbIC H PENPE3EHTATHBHLIE JAHHBIE O COCTOAHHM MK~
TaHU K JN0OPOBLI CPABHHUTCALHO G0ABILOIo KOHTHHICHTA EETEFI H NMOAPOCTKOB.

3HAUNTEeNLHO DOMbILE BO3MOXKHOCTEH NMPH M3YYCHHH (DAKTHUYECKOTO MHUTAHMA,
0CODEHHO NeTCKOI rPYIIbLl HACENIEHHS, 1aeT XPOHOMETPAXKHO-BECOBON METON, UC-
MOAbL3YCMbIIT LTS H3VHMCHIS NUTaHUsA B KoJuiekTHBax. [1py 3TOM XapakTep dakTnye-
CKOI'O NMUTAHIA JIeTell B KO/UIEKTHBAX ONPEaeasieTes MNYTEM aHAIN3a eXEMECAYHBIX
OTHETOB O PACXO/IC MULICBLIX MPOAYKTOB (110 HAKOMUTENbHbIM BEAOMOCTSIM), & TaK-
K¢ BbIOOPOUHO MO MEHIO-PACKIAAKAM 34 OlPENe/ICHHbIC MPOMEXYTKH BpEMEHH
(3a omuu Aenb, HEARIO, Mecdll, B ABa nepuona roaa). PHKCHPYIOTCA BpPeMs MpH-
eMa numu, oovem (Bec) G0 M NMPOLYKTOB, ChLEACHHBIX peOEHKOM, ero OTHOLIE-
HUE K [THLLE, QeTHT 1 P., TIPOBOANTCS HAOIIONCHNE 3a NPaBH/IbHOCTLIO 3aKITANKH
MPOAYKTOB Ha KYXHE COOTBETCTBEHHO MEHI0-pacK/ankKe.

Mcnonbiys nonavueHHbLIC JaHHble H MEHIO-pacKnanky, COCTaBNSAETCH MHIHM-
BILAYAIBLHAS U Kaxa0ro peOeHKa KapTa NMUTaHusA, Mo KOTOPOH PacCUHTHIBAETCA
XHMHYECKIIT COCTAB PALNOHA Che/ICHHOTO peOEHKOM B TEUEHHE NHS1, HCACTH, B OT-
AC/ILHBIC NEPHOLE Toa. XPOHOMETPAXKHO-BECOBBIM METOAOM MOXHO (DUKCHPOBAThH
TAKKE 1 BpeMst, 3aTpauenHoe pebeHKOM Ha pa3NnyHBIC BUIb] ACATENLHOCTH (CITHT,
XOAUT, CHIMT M T.I1.) B LEJAX YCTAHOBJICHHUSA CYTOUHBIX SHEPro3aTpat H Onpeacic-
HUSI COOTBETCTBUA MX 3HEPronoTpebieHHIo. Takoi NOAXON MO3BOJNSAET MOJYHHTD
NPaBIbHBIC M JIOCTATOMHO TOMHbBIE CBEIEHHSI 0 XapaKTepe (PaAKTHUECKOTO MHTaHHUA,
B TOM YHCJIC O PEXHUME MUTAHNA KaK Kaxnoro pebeHkKa, TaK H KOJUIEKTHBA B LIEJIOM.

s S e Sl B s R
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lMoTpe6HOCTL B NHTATENbHbIX BELECTBAX

Pactymuue xocti, 3yObl, MBIIILbI, CHCTEMA KpoBH peberka Tpebyior Gobliie-
IO KOMHYECTBA MUTATENILHLIX BELIECTB, YeM HEODXOMHMO B3pociomy, chopMHpO-
BaBLIEMYycsl opraHuamy (tabn. 6.9). JInutenvHble nepuonbl OTCYTCTBHS allleTHTa,
0 KOTOPbIX FOBOPHOCH Bblllie, BLICOKAs W3OMPATE/IbHOCTh B TIHILE, HCIOAb30BaAHHE

B MHILY NPOAYKTOB ¢ HH3KOH MULUEBOH LEHHOCTLIO MOIYT NMPHBOAMTHL K Hapyllie-
HUIO MHUTAHUA Y JeTeil.

Tabmmna 6.9. Pekomenayemsie ypoBHH noTpebneHnsn Genkos, KHPOB H YIIEBONOB B 3aBHCH-
MOCTH OT NOTPeOHOCTIL ACTEil 1 MOJPOCTKOB PA3HOIO MOMNa M BO3PACTa B IHEPrun®

Peromenayemeie yposHH notpedaenns Genxkos, Xupos 1 yracsonon (r 8 JAcHb)
e, B 3aBHCHMOCTH OT NOTPEOHOCTH B INEprun
rons** MATBYMKH W HOHOLIK NeBOYKH H ACBYIIKH
Genxn KHPBI YTACBOALI OenKu HHPB YrACBoab!
1-2 30 32 136 27 29 124
2=3 35 38 162 33 35 151
3-4 39 42 180 36 39 166
4-5 43 45 196 39 41 178
5-6 46 49 211 42 44 191
6-7 49 52 226 45 48 205
7-8 53 56 243 49 32 223
8-9 57 61 263 53 5T 244
9—10 62 66 284 58 62 267
10—-11 67 72 309 63 67 288
11-12 73 78 337 67 72 309
12-13 80 85 366 71 76 327
13—-14 87 92 398 74 79 342
14—-15 93 100 430 77 82 352
15-16 99 106 457 78 83 358
16—17 104 111 478 78 83 360
17—18 107 114 490 78 83 360

* 3a cyer 6esnkon obecneunsactes 12,5%, 3a cuet xkupa — 30% n 3a cuer yrneponon — 57,5% cyrou-
HOM KanopuiiHocTH pauxoHa. MoTpeGHOCTE B SHEPrHH aAlanTHpoBaHa 13: Human encrgy requircments:
Report of a Joint WHO/FAO/UNU Expert Consultation. — Room, 17—24 October 2001. — 103 p. ([To-
TpeGHocTH noaek B aHepriy: CopmecTHbii aoknan akenepros BO3/PAO/YOOH, — Pum, 17-24 okt~
6ps 2001 r. — 103 ¢c.)

** Ucnonb3opancsd CpeAMHHBIA BEC B CEPEAHHE KAXKAOI0 roia Boapacta Mexay -M i 17-M ro-
noM (T.e. cpenuHHBIE Beca B 1,5; 2,5...17,5 ner).
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JHeprus

Konunuectso aHepruu, HeobXoAMMOK 300pOBOMY peGEHKY, pacCUHUTHIBACT-
Csl C yueToM ypoBHs 6asanbHoro Merabonusma, CKOpPOCTH pocTa pebeHka, ero
IHEPreTHYECKHX 3aTpaT, DHCPruH, NOCTYNAKNIEH ¢ MHLIEH, T0IKHO GbITh A0-
CTaToMHO JUis obecnevyeHus pocta pebeHKa M ACNOHUPOBAHUSA HEOOXOAMMOro
3anaca 6enKkoB. B cOOTBETCTBMM C peKOMeHAAUMWAMM Y JeTei | —3 NeT yriiesosl
NOKHBI ObITh HCTOMHUKOM 45—65% aHeprun, xkup — 30—40%, 6enku 5-20%.
Ins nereit m noapocTKOB 4—18 neT yraeBonbl 10/KHbLI NpeaocTasnsth 45-65%
JHEpruM (TaK Xe Kak ¥ y AeTei MJadluero pospacta), XKHp — 25—35%, benku
10—-20%.

Onrum 13 Hanbonee BaKHbIX IHEPIeTHUECKUX NOKA3ATECH Y AETEH CIYKHUT 110-
Kasaresib npuban3uTenbHOro pacxona auepriu. OH BKIloYaeT 061K pacxol sHep-
MW 1 3Hepruio, Tpedyemyio wist pocta pebeHka.

[Mpu pacueTte MHAMBHUAYANBLHO NOTPEBHOCTH B IHEPriu bonee ynobHOo UCNOIb-
30BaTh MMOKAa3aTe/lb OTHOWEHHS! 3HEPrUM HA KHJIOrpaMM Macchl Tena MW CaHTH-
MeTp pocta. [1poBeneHHbIE HCCIENOBAHUA MOKA3aIH, UTO IS AeTeH oT 2 10 5 JieT
arorT Koagduunenr coctasnsier 13—15 kKkan Ha caHTUMETpP pocTa, WISl AeBOYEK
B Bospacte 6—11 ner — 13—14 kxan/cm, ans ManbYMKOB 3TOro Bo3pacra — 16—
17 kkan/cm.

benok

[MoTpebnocTh B GenKe B nepecyeTe Ha KMJIorpaMm Maccest tefia cHuxkaercsic 1,1 r
B parem aetcrse 10 0,95 r B Gonee crapiuem Bospacte (Tabun. 6.10). B sapucumoctu
oT Bo3pacta Genok sisnsietest uctouHnkom 5—30% aHepruu, nonyuaemoii peOeHKOM.

Ta6auua 6.10. Pexomennawu no norpednenuio 6enka neremu 1—13 ner PO u BO3 (r/kr mac-
Chl TeJ1A)

Bospacr P® BO3

-3 rona 35 L1

4—06 ner 4 1,06

I1—13 ner 2,2 0,8-1,0

B passuTeix crpatax cocrosiime neduunra 6enka y nerei BCTpevaeTcs OTHOCH-
TEJILHO HEUACTO — MeHee ueM Y 3% obcenenyeMbix AeTeit. PHCk pasBuTHs aeduuuta
Gesika BLICOK B TpyTne Aeteii-peraHos (abCOMOTHLIX BereTapyaHLUCB), AeTeH-an-
JIEPrUKOB, ACTeit, HE MOAYHAIOUIHX HCOOX0AMMOro aCCOPTHMEHTA MHUILEBBIX TPO-
NYKTOB.

BUTaMMHbI H MUHEpANDI

B 3aBHCHMOCTH OT XapaKTepa peakliui BUTAMHHBL M MHHEPAJIbl MOTYT GbITh Iuia-
CTHUYECKHM MATCPHAIOM, SHEPIeTHYECKUM CyOCTpaTOM, KaTanM3aTopoM, Heobxo-
JIMMBIM JUTSI HOPMAJIBHOTO TeueHus GuoXMMuYecKHX npoteccos. OHH MocTynaoT
B OPraHN3M C PACTUTEIBHOM 1 XUBOTHOM rmawiedt (Tabn. 6.11).
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Tabanua 6.11. PekoMEHIYEMBIit YPOBCHB MOTPEOACHHS BUTAMHHOB AETEMH H TOAPOCTKAMH

BonopacTeopimbie BHTAMMIILI
Bospacr
wmnoanerelt | pyr, C, ouT. B, BuT. B,, | mmawan’, mr| sur. B, NAHT. KHCA0TA,
MT B IeHb MT B JICHb mreaens | H3 s gens | Mre gens MT B JICHb
0-6 Mmec 25 0,2 2.3 2 0.1 157
7—12 mec 30 0,3 0,4 4 0,3 1,8
1-3 rona 30 0,5 0,5 6 0.5 2,0
4-6ner 30 0,6 0,6 8 0,6 3,0
7-9 net 35 0,9 0,9 12 1,0 40
10—18 net:
Keuckwmii 40 1,1 1,0 16 1,2 3,0
MyxcKoii 40 1,2 153 16 1,3 5.0
BonopacTeopHMble BHTAMIHEI ZKnpopacTBopHMbie BHTAMHHBI
Bozpacr D K
nnonzereit | Guorws, | B, | PO g as wkr| M7 D | gurg, | T8
MKr MK MKT B
MKT B iIeHb | MKT B Jellb PO B nenn MIT B JIC1E
B JieHb B JICHb ACHb
0-6 mec 5 0,4 80 375 5 2.7 5
7—12 mec 6 0,7 80 400 5 2,7 10
1-3ropa 8 0,9 150 400 5 5,0 15
46 ner 12 1,2 200 450 5 5,0 20
7-9 ner 20 1.8 300 500 5 7.0 25
10—18 ner:
Kenckuit 25 24 400 600 5 7:5 35-55
Myxckoii 25 2.4 400 600 3 10,0 35-55

Pekomennyemblit yposeub notpeGnenns (PYIT) — cyrounoe norpebacHie, coorsererayiomnwee norped-
HOCTH nouTH Beex (97,5%) npakTHUeCKH 310POBLIX NONIOBOIPACTIILIX TPYIN Jioacii.
A H3 — HMauMHOBLI SKBHBANCHT.

© PexomMerayeMblil Ge3onacHbiil YpoBeHL MOTPEGACHI (B MKI) PETHHOJOBOIO IKNHBLICHT?
(P3 B neHb); HCNONB3YIOTCA creaylouike (hakTopul npeoGpalonaHms:

I mkr petnHona = | P3;

I mxr f-kapotunda = 0,167 mxr P3.

1 MKT ApyTHX KapoTHHOMAOB — nposkTamiHa A = 0,084 mxr P3.

OyeBUOHO, YTO BUTAMHHBI M MHMHepanbl (Tabn. 6.12) HeobxoauMmbl JUIsl HOP-
MaJIbHOTO pOCTa M pa3’BuTHsl pebeHka. Y malibilled, He noayyaloumx BUTaAMHHbI
B JNOKHBIX KOJWYECTBaX, HapyluaeTcsi OOMCH BCLUECTB, CHWUXACTCS UMMYHHTET.
HenocraTouHoe uX noTpebleHWe MPUBOAMT K 3aMEMJICHMIO pOCTa M Pa3BUTHIO
crneuudpuyeckux sabonepaHmi.




MuTaKue aeTeR crapLuero Bo3pacra

181

Tabmuua 6.12. Pekomenuyemuiii yponeHb motpebienus pax

H MOAPOCTKOB HeHUNX MUHEpanos y acrei

Cenen a
Bospact | Kanswmii, | Marumii, 2 L, 3
i noa MP B JICHb | MI B ACHb e otk i os,
B Helrt gy MT B JICHE MK B JICHB
1-3 rona 500 60 17 4,1 6 75
4—6 ner 600 73 . 21 5,1 6 110
7-9 ner 700 100 2] 5,6 9 100
MyxcKoii 1300 250 34 9,7 15 (10—14 ner) 135 (10—
10—18 ner 11 ner)
19 (15=18 ner) | 110 (212 ner)
Kenekor 1300 230 26 7.8 14 (10—14 ner) 140 (10—
10=18 ner 1l ner)
33 (10—14 nier) | 100 (212 ner)
31 (15=18 saer)

Pekosienayemsiit yposens notpedaeuns (PYT1) — aro cyrounoe notpeGaeHite, cOOTBETCTBYIONICE M0~
TpebnocTi nouti BeeX (97.5%) npakTHiecKit A10POBLIX MOAOBOIPACTHLIX FPYIIN onei.

TloTpebHocTs B LIIKE PACCHNTANA NPHMEHHTEALHO K NOTPeOACHINO PALIIONA ¢ YMEPeHHOI GHonoCTYI-
HOCTLIO LMHKA.

“TloTpeGHOCTL B KeIe3e pacCHIITAHA NPUMCHITENLHO K noTpeGacHino paunona ¢ 10% GHonocTynHocTsio
Keaeaa,

Buramun D

CyiuecrseHnasi poib, KOTopyio ButaMmuH D urpaer B npouecce (popMHpOBaHUS
KOCTHO-MBILIEYHOI CHCTEMBI pebeHKA, cO3peBaHi MMMYHHOI CHCTEMBI, (DyHKIIH-
OHUPOBAHNM MHOIHX BHYTPCHHHX OPTaHOB, ONPEENSIET €ro BEICOUANILYIO 3HAYM-
MOCTh JUISI PACTYILCTO OpPraHu3Ma.

Conepxanmne putamitna D y HOBOPOXIEHHbIX BO MHOTOM ONMPEACIIsIETCs COCTO-
siiieM 3noposnks matepi. [pi nenocratouHocTH BuTaMmuHa D y MaTepu Bo BpeMA
DCpPEMECHHOCTH ¥ HOBOPOXIASHHOTO BO MHOTHX CllyvasX OTMEHAIOTCS ero HU3Kasl
KOHLCHTPALUS B IU1a3Me H HUAKHIE ypoBeHb 3anacos. [1pu HenocTaTKe BUTAMHHA
D v aereii pazsiuBacTes paxur, 0CHOBHAA NaTO(H3INOJOTHYECKAN XapaKTepHCTHKa
KOTOPOTo — CHIUKEHHEe KalbUnduKaLM1 pacTyunXx KOHUOB (3n1(pH30B) KOCTEH.
KinHnueckie nposiseHus paxuTa 3aBHCAT OT BO3pacTa U MPOLAOJIXHUTENBHOCTH
aedmumta Buramuna D. Mo mepe nporpeccupoBarua 6osneann Hanbonee nopa-
KCHHBIMIT OKA3LIBAIOTCS 2NH(H3bl JWIHHHBIX KOCTCH M pebep, B peaynbTare “ero
HaOMI0AA10TCH KOHYCOo06pa3Hoe paclliMpeHHE 3aMnsACTHH U rOJIEHOCTOMNHBIX CYCTa-
BOB, paXUTHYECKHE YCTKI 1 pasMsirucHue Koctei yepena (KpaHuorabec).

OcobGeHno noasepxeHst aeduunTty ButaMuia D geti B Bo3pacte 0 3 JIeT, UTO
CBA3AHO C BLICOKOIT NOTPeOHOCTHIO B HEM, 0DYC/IOBJIEHHO# OYpHBIM POCTOM Opra-
HH3MA, 4 TAKKE BLICOKHM YPOBHEM HaKOTUIeHHs BUuTaMKuHa D B koctsix. ITockonbKy
3TOT BUTAMMH B (hopMme npoBUTaMHHa (GOPMUPYETCA B KOXE NMOA ACHCTBUEM CON-
HEUHBIX JIy4eil, MOTPeOHOCTL B HEM OTIMYAETCS Y OETEil, MPOXHBAIOLIUX B pas-
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JIHYHBIX reorpa)uecKuX 30HaX, W 3aBUCUT OT BPEMEHH NpeduiBaHNsA Ha OTKPLITOM
conHue. JdeTaM, KUBYLIUM B TponuKax, pocratouHo 100 ME mwist noniepxku Hop-
MaNEHOIO ACNOHHPOBAHNSA KANbIUA B KocTaX. B 30Hax ymepeHHOro Kimumara ro-
TpebHOCTL B BUTaMuHe D Bobiwe. Y aerteit 1—10 net notpe6Hocth B BuTamMiHe D
cocraensier 400 ME.

Conepxauniics B nuile BUTAaMUH D mocTynaer U3 XUpHOM pbiObl (CapaMHbL,

JIOCOCh, CEJIbIb, TYHEW U T. [l.), MAprapuMHa, HeKOTOPbIX MOJOYHbLIX MPOAYKTOB, SIULL,
POBSAAMHDBI M nevyenn (tabn. 6.13).

Tabmiua 6.13. PexomMeHayeMmble BeHMMHLL noTpebieHus BuTaMuHa D B Mr/icHb B pa3nbiX
CTpaHax

Boapacr ﬁ?ﬂ;‘;::::; Coeiﬂ!::ﬂ::bm Esponeiicknii cowo3 BO3
0—3 mec 8,5 7.5 10-25 10
4—6 mec 8,5 [ 10-25 10
7-9 Mmec 7.0 10 10 10
10—12 mec 7.0 10 10 10
1—3 rona 7,0 10 10 10
4—6 net 0* 10 0=10 10

*[1pui Bo3EICTBMI CONHEYMHOTO CBETA,

XKeneio

HenocTtaToyHOCTh Xene3a — OAWH M3 CAMBIX pacrnpocTpaHeHHbIX BUAOB Hapy-
LIEHMA TMHUTAHUS BO BCEM MHpE M, M0 OLEHKAM CEHaIMCTOB, 3aTparusaet dosee
3 MJIDHO YENnOoBEK. [lo creneHu TsKECTH OHa Koneblercsi OT MCTOLICHMS 3anacos
XeJe3a, KOTOPOE HE BLI3bIBAET HUKAKOIO CHUXEHMSI PUINONOrHUECKOIl JIeSTC b=
HOCTH, 00 H('B.'IEEIUHBC']HI.I.HTHDﬁ AHEMHWHW U MOXET BJIWITL Ha YMCTBCHHOC pit'jliil'l‘llt‘.‘
H pasBHTHE MOTOPHKH. OcobeHHO YYBCTBHUTCJIbHBI K HEAOCTATOMHOCTH XeJic3a JICTH
1o 3 net, 6epeMeHHbIE W XKEHIIMHBI AETOPOAHOr0 BO3pacTa.

Ot | rona no 3 ner peGEHOK HAXOMMTCHA B IPYINE PUCKA Pa3BUTHI XKeJC30-
ne)MuUMTHON aHemuun. BpicTpoe pa3sBUTHE OpraHu3Ma CONpPOBOXAACTCS YBEJIN-
YeHHeM colaepXaHusa reMornobuHa ¥ obuwero xenesa. [dern paHHero sospacta
HE 3alMIIEHLI OT PA3BHUTHA HENOCTATOUYHOCTH XKEJIE3a B NEepuoid oT 6 no 24 mec.
[ToBRILIEHWE MULLEBOK NMOTPEOHOCTH BCJIGACTBUE YCKOPEHHOTO POCTA COMETACT-
csi C paLlMOHOM NMUTaHMUs, KOTOPbIH MOXET COAEPXKATL MAJIO Xeie3a U BUTAMHHA
C 1 MHOTO HeMOAM(DULIMPOBAHHOIO KOPOBLETO MOJIOKA M APYTUX HHIHGHTOPOB
BcaceiBaHMs Xene3a. Kpome Toro, 6Moornueckas A0CTYnHOCTDb Xeje3a HEBbICO-
Ka, 06BIMHO BcackiBaeTcs He bonee 5—15% konuuecrsa xenesa, [IPUCYTCTBYIONIC-
ro B nxue. UMeHHOo no3ToMy peKOMEHIallMK B OTHOLIEHH M oTpebaeHns XKeJie3a
¢ NUiLeH ocobeHHO BaXHbl B NEpUOI BBEACHHMSA npukopMa. Takxe Heobxonnmo
OTC/IEXUBaTh, YTOOLI pallHOH pebeHKa BKJIOYal AOCTAaTOMHOE KONHYECTBO 1pO-
AYKTOB, COJNEpXalluX Xeje3o, ¥ uTobbl BcachiBaHWe HX He OBIIO HapyleHO
(Tabn. 6.14).
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TaGmuua 6.14, PekomenayeMbie BEARYMH L] norpebnenns xejesa (Mr/cyT) B pasHbix cTpanax
Coeannenioe Co
Bospact CaMienipie E
P Kopoaescrso I Tar np(::f: s 200
0-3 mec 1,7 6,0 =5
4—6 mec 43 6,0 = =
7-9 mec 7.8 10,0 6.0 8,5
10—12 mec 7.8 10,0 6,0 8,5
-3 rona 6,9 10,0 4,0 5,0
4—6 ner 6,1 10,0 4,0 5.5
Kasibumii

Kanbuuit HeoGxonuM Uist NOHOLEHHON MUHEpATH3ALMK ¢ NOMAEPXKAHHWS pocTa
KOCTeil 1 3y6oB y ieTeil. OH SIRISeTCS CONyTCTRYIOWMM (PAKTOPOM MHOTHX ¢depmeHTOB,
HEOOXOAMMBIX U5t (HYHKLIMOHHMPOBAHUSI HEPBHOM M MBILLIEYHOI CHCTEM, KOMITOHEH-
TOM CHCTEMbI CBEPTBLIBAH NS KPOBH M PETYIATOPOM MHOTHX BHYTPHKIIETOUHBIX MPOLIEC-
coB. PekoMeHnyeMbie BETMMHHBI NOTPEONCHHS KaIbLMS MOKA3aHbI B Tab. 6.15.

Tadmuua 6.15. PekoMenayeMble BEHYHHBL NOTPeGACHHS KANbLUHSA (MI/ICHb) B pa3HbIX cTpaHax

——a =
0-3 mec 525 210 - 500
4-06 amec 525 210 — 500
7-9 mec 525 270 400 600
10—=12 mec 525 270 400 600
=3 rona 350 500 400 400
4—6 ner 430 800 450 450

[pyaHoe MONOKO COACPAXHT BONBLIOES KOTHYECTBO KAIBLIHSA W MOXET NOAHOCTLIO
YAOBACTBOPSTH NOTPCGHOCTD IPYIAHONO peGeHKa NPUMEPHO 110 6 MeC.

PeanbHOE NOCTYIUICHHE KANbLUHSA B OPraHU3M OMPEACHsETCS CNOCODHOCTLIO
K €r0 BCACHLIBAHMIO ¥ KOHKPETHOr0 MHAMBHIA, NoTpebiecHueM BenkKa, BUTAMHHA
D, docdopa. B nepion GypHoro pocTa geti ZOJUKHbI nonyyaTh B 2—4 pasa 6onbiie
KaibLst, MeM B3pocabic. Huskuii ypoBeHb NOTpeOAeHHs KanbUus Y NETEH MOXET
NPHBECTH K Pa3BUTHIO PAXHTA, 3AICPXKKE POCTa U MOABICHHIO DHOXHMHUECKHX NIPH-
3HAKOB runepnaparipeosa.

[MpUHATO CUNTATH, YTO OCHOBHONH MCTOMHHK KIbLHS — MOJIOYHbIE MPONYKTAL.
OaHaKo B nocjienHee BpeMs MOCTynaer Bee GOMbLIe JAHHBIX O HE3HAMUTETLHOH
LHEHHOCTH MOJIOYHBIX POAYKTOB KaK HCTOYHUKA K/IbLHA H BLICOKOH BEPOSTHOCTH
Pa3BHUTHS HENEPECHOCHMOCTH K MOJIOKY TIPH €ro peryispHoMm yrnorpebneHuu. Jpy-
THC HATYPAIbHBIE HCTOUHNKH KATbLKA — cos (ee MpHMeHeHue y neTei, ocobeHHO
Y MIbMHKOB, J10JIKHO ObiTh OrpaHHUYEHO), KYHXYTHbBIE CEMEYKH, CEMEHA MOACON-
HEYHUKa, OpOKKoIH, THCTOBOMH canaT, MHHAANb, CYLUEHbIH HHXXHP.
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Llynx

LIMHK yJacTBYET B CHHTE3€ OeJKa 1 HYKJIEMHOBBIX KHC/IOT, KPOME TOTro, OH HeoGXO0-
AuM st pocta peGeHKa. LIMHK BecachiBaeTes B ABEHANUATHNEPCTHOM Kuke. [naBHbIH
NyThb €ro BoiBeneHUA — yepe3 XKKT u B MeHbILICH CTENEHH — Yepe3 MOUKH U KOXY.

HEIIUCTEITU‘-IHUCTI: UHWHKA PasBHBAETCSI TIpH l'lOTpBﬁJ'lCHHH HENOCTATOUMHOI'O KO-
JIHYECTBA NMPOAYKTOB XHUBOTHOIMO MPOUCXOXAEHHUSA, BoraToi pUTaToM MUK WK
OOJNBLIMMH MOTEPAMH LMHKA BesieAcTsue nuapeu. [dedmumt umHKa Beaer K 3a-
NEpXKe pOCTa, YXYALICHWIO anneTHTa, CHHXEHUIO BKYCOBOIl YYBCTBHUTE/ILHOCTH,
TINOXOMY 3XKHBNCHHIO paH. HOCKOJ'I bKY OCHOBHBIMW MCTOYHHMKaMH LIHMHKa ABJIAKOT-
Csl MAICO M pbiba, MHOTHE JIETH MCIBITHIBAIOT HEIOCTATOK 3TOrO /EMEHTA, TaK KaK
JIMBO Nony4aloT 3TH MPOAYKThI B HEAOCTATOUHOM KOJHYECTBE, JIMO0 OTKa3bIBAIOTCS
UX YIIOTPeOAATE B CHIIY JIMYHBIX NPUCTpacTHif. [IHarHOCTHKA COCTOSIHMI HelocTa-
TOYHOCTH LIMHKA BECbMAa CJIOXKHA, MOCKOJILKY MCIOJib3yeMble Uisl olleHKH obecrie-
YEeHHOCTH LIMHKOM MapaMeTpbl, BKIIOUYAS ONMpEnesicHUEe YPOBHSI LIMHKA B Maa3sMme
H CBIBOPOTKE KPOBH, SPHUTPOLIMTAX, BOJOCAX, MOYE, HE COBCEM AOCTOBEpPHbLI, YTO
CBSI3aHO C OTCYTCTBMEM ped)epeHTHBIX 3HaueHWiH. Ynorpebnenue nuium, Goratoi

LUMHKOM, a TAKXE MCMONb30BaHKe COEPXKALLUX LIMHK 10DaBOK MOMOraeT MocTerneH-
HO KOMIEHCHPOBAaTh HEAOCTATOK 3/eMenHTa (Tabn. 6.16).

Tadauna 6.16. PexoMeHIyeMbie BEIHYMHDBI MOTpebaeHHSA UMHKa (MT/CcyT) B pa3HblX CTpaHax

Boapacr ﬁz;?ﬂ'éims Cocl‘:f;:'::::bm Esponeiickuii coo3 BO3
0-3 mec 4,0 5,0 - 53
4—6 mec 4,0 5,0 - 3.1
7-9 mec 5,0 5,0 4.0 5,6
10—12 mec 5,0 5,0 4.0 5.6
1-3 rona 5,0 10,0 4.0 <
4—6 ner 6,5 10,0 6,0 6,5

HepnocraTtouHas obecrneyeHHOCTh UMHKOM 10 HACTOSILIEIO BpPEMEHH OCTacTCs!
aKTyaJIbHOW NMpoBAeMOi [T ACTCH, MPOXUBAIOUIMX KaK B Pa3BHTBLIX, TAK H B pa3-
BHBAIOLLIMXCA CTpaHax.

Jobasku, copepixamine BHTAMHHBI H MHHEPAJIbI

INopsinka 50% neTeid NOIIKONBLHOrO BO3pacTa MojayyaloT BUTAMUHBLI M MUKPO-
3JIEMEHTBI HOMOJHMTENBHO K TMIUE, KaK NMpPaBuio, B BWAC MYJILTHBHTAMHHOB.
C Bo3pacToM Mx ynorpebiieHue cHuxaercs. boabuiee norpebieHHe BHTAMHHHO-
MHHepalbHBIX 100aBOK OTMeuaeTcsi B ceMbix ¢ GoJiee BbICOKMM YpoBHEM 0Dpa3oBa-
HMA, UMEIOLLMX CTPaXOBOE MOKPLITHE 300POBLA, 6oJice BIcOKHE Aoxoabl. [Tpn aToM
HeJb3sl OTHO3HAYHO YTBEPXIATh, YTO MCIOJIb3yeMble 100aBKH MOKPLIBAIOT BCE 110~
TpebHocTH. Booble Bonpoc HCNoNb30BaHHsl BUTAaMMHHO-MHHEPaILHBIX KOMIUIEK-
COB HE MUMEET OfITHO3HaYHOro pelueHust. B mocneanee Bpems rnosipiisieTcs pee Gosbiue
JaHHBIX O KaK MHHMMYM HM3KOH 3(h(eKTHBHOCTH MCKYCCTBEHHBIX BMTaMHHOB.
BT0 CBA3aHO C TEXHOJOTMEH MX M3rOTOBJIEHUS, BO3ZMOXHBLIMH B3aHMOCHCTBUIMH
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B CTPYKTYpE BHTAMHHHOTIO [penapara, OTCYTCTBHEM AOCTOBEPHbIX aOOpaTOPHBIX
JaHHBIX O HOPMaX COIEepXKaHHA BUTAMMHOB B KPOBHM. B 3TOi CBA3M npHUMeHeHHE
BUTAMHMHHO-MHHEPAIbHBIX KOMIJICKCOB Y JieTeil TpebyeT 0coboi ocTOPOXKHOCTH.
Tem He MeHee HEKOTOpLIE 3JIEMEHTHI HOJIKHBI MCKYCCTBEHHO TIPHCYTCTBOBATE
B paunoxe. Hanpumep, noctrossHHoro BHUMaHusa Tpedyer obecreyeHHOCTh AeTei
(TropoM. B GonblIMHCTBE CTpaH BOjA, MOCTynaiowas B aoMma, oboralieHa ¢ro-
poM. Hopma conepxanus (hropa B nuTLEBOI Boje, ycrtaHopiaenHass BO3, cocras-
nser 0,5—1 mr/n. Ecau ero conepxanue MeHblIE 3TUX 3HAYEHUIT, AeTAM oT 6 Mec
no 16 ner HeoOXoAMMO HONONHUTENLHOE BBeneHKe hTopa. [Tpy MPUHSITHN peleHust
0 MHHEpPAJIM3aLUNK HEOBXOAMMO OLIEHUBATh BCE MCTOMHMKHM (pTOPA, BKIIOYAA THTHE-
BYIO BOIY, COKM, 3yOHYIO MacTy u ap.

Mo3uumst AMepHKaHCKOIl akanieMuH MeAWaTpHi COCTOMT B TOM, YTO 3M0pOBhIC
IETH HE NOIKHbI PErYASAPHO MOAY4aTh MCKYCCTBEHHbIE BUTAMHHO-MWHCPAIbHEIC
KOMIUIEKCHl, KpoMe (hTopa. [Lia NpUHATHA peuleHHA O Lenecoobpa3HOCTH Ha3Ha-
YEHHS KOMIUICKCOB, OMNPEacsiioT NPUHAILIEXKHOCTE peOeHKa K ONHO! U3 rpyri:

¢ 1eTH K3 HeDarononyuHeiX U ManoobecrneyeHHbIX ceMei;

& ICTH, MoABEPTaACMBbIC HACHINIO B CEMbBE;

® [IeTH, CTpalAIoLIHE aHOPEKCHEI;

* JICTH, NMCIOLLHE MJIOXOH anneTuT;

® JIETH, MOAyHalolLie JIHeTy ¢ BLICOKHM conepXXaHHeM XHpa;

® JICTH, CTpalalolie XpOHHYeCKUMH 3abonesaHusMM (TakMMM Kak ¢ubpos

KEJNUHOTO Ny3bips, CUHAPOM BOCMANEHHOI TONCTOH KMUIKH, 3a001eBaHUs MO~
YCK M MCUCHH);

® JICTH, HAXOAAULHECS HA CNEeUHATBHBIX OTPAaHHYMHTENBHBIX IHETAX.

CyuecTnyior cneunaibHble BUTAMHHHO-MHHEPAJbHbIE KOMIUIEKCH IUISI Jie-
YCHISL onpeneieniblx 3aboseBaHinii, B YacTHOCTH, cunapoma [Haywa, aytuama,
HEKOTOpLIX Apyrux. MX HasHavueHNe sIB/sAETCA NPeporaTHBOM Bpavua-neanartpa Hiau
crneunanucTa, Hadbmoaatoniero pebeHka.

MDaKTOpbl, BNUAOLINE HA NPUEM NHULLK

Xapakrep nuTaHusg jereii, MX MHIUEBLIC TPHBBIYKH W MPUCTPACTHA 3aBHCAT
OT psital OOBEKTHBHBIX M CYOBEKTHBHBIX (hakTopoB. [IpHBBIYKH, CUMITATHH W AHTH-
MaTHIl K ONpeac/ieHHbIM BIAAM MUK BbIpabaTbiBAIOTCS Y ACTCH B MEPBbIC IOkl
®u3nu. [Muuiesoit Boibop pactyllero pebeHka onpenensieTcsi BAMSIHUEM CIEay-
01X (pakTopos:

* [THILCBOI KYJALTYPL! I TPALHLUMIH, MPHHATHIX B CEMBE;

* COUHANBHOIO OKPYXKEHHSA N YCTAHOBOK;

* 3a00neBanMii ¥ CBsI3aHHbIC C HHMH OrpaHHYEeHHH,

HeBo3MOXHO MEpPEeOLEHHTh BAMAHME CeMbM HA JIETEH MIAlluero BO3pacTa.
B aToT nepuon *xiu3un poautesn, Opates U CECTPBI CNYXaT OCHOBHBIMH MOBEACH-
YeCKHMH MoaeasaMH s pebenka. [1uieBsie NpUBLIMKH U TPUCTPACTHS DPOOUTENECH
JICTKO IMEPEXOLAT K ACTAM.

Bonpeku 6uiTyIOLIEMY MHEHHIO, Y IETEH OTCYTCTBYET BPOXKACHHAS crnocobHOCTh
BbIOMpaTh MOAHOLEHHYIO, BOraTylio NMUIECBbIMI BELIECTBAMH, KaK rOBOPAT, IMOJIE3=
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Hyio auery. [MonGop npasuabHoil MM, HMeowei BbICOKYIO MULLEBYIO LICHHOCTh
H B TO XC BDCMA NMOAXOAALLYIO NO BKYCY pebeHKY, MOXET 3aHHMMaTh UTMTE/IbHOE
BPEMA H TPEOYEeT yuacTust u poauteseii, u aereit, Ponurenn DOMXKHbI NPEUIOKUTD
pebeHKy noctaTtouHblii Habop NpoaykToB, U3 KoToporo pebeHok BbIGCpeT Hau-
Oonee emy noaxonsme. K coxanenuio, B nocnenHee BpeMs yrpaueHbl TPAIHLNN
JUIHTENBHOIO NMPUTOTOBJICHUS M COBMECTHOTO MpMEMa IMUIILH BCEMH “LJICHAMMH ce-
MbH. Mccnenosatns, npoBeaeHHbIe B IPyNne AeTeit MAAAIIEro WKOJALHOIO BO3pac-
Ta, NMOKA3bIBAIOT, YTO AETH, MUTAIOLINECH COBMECTHO C PONUTEIAMH, YIOTPEOsIOT
DOIbILE OBOLLEH U (DPYKTOB M MEHbILIE CHILHO ra3MpOBaHHbLIX HAMUTKOB M [TPOYK-
TOB ObICTPOrO NpurotoBnaeHus. CriokoitHas, nobpoxenateabHas o6CTaHOBKA 3a ce-
MEITHBIM CTONOM CMOCOGCTBYET Pa3zBUTUIO HABLIKOB MEMUIEHHOrO, MOJAHOLEHHOrO
TIEPEXEBLIBAHUS MUILH, (DOPMHDPYET CTPATErHIO MUILEBOTO NMOBeAcHH s B OyiyuieMm.

B copemeHHOM MHpe nouTH 3/4 XEHIUMH, MMEIOUIMX AeTei, paboTalor BHE
IIOMA, B CBSI3W C YEM HX JIETH MUTAIOTCSl B OCHOBHOM B SICJISIX, JISTCKOM Caly WJIM
wkoae. CoOTBETCTBYIOUIME CTAaHAAPTHI MPEANoaraioT, 4TO MNUILa, nojaydyaemas
NIETBMH B PasfMYHBIX YUPEXKIEHHAX, COOTBETCTBYET HOpMAM MUUICBOMH LIEHHOCTH
MHLUN, CAHUTAPHBIM M BKYCOBBIM HOPMAaM.

beaycnoBHoe BAMAHKE HA obecreyeHHe pebeHKa NMULLEH MMEET YPOBEHL 10XO0-
IIOB B ceMbe., OTMEeUeHO, YTO B HEMOJIHBIX CEMbSIX, B KOTOPLIX pefeHKa BOCIUTLIBACT
MaThb, PacX0Ibl HA MUTAHME MEHbLLUE, YEM B TEX CEMBbSIX, [IC BOCNUTAHHEM pedeHKa
3aHHUMaeTCs OTell.

Jlns Toro 4ToGbl 3aMHTEPECOBATh AETEH NPOAYKTAMHU NUTAHUS, NCNOIL3YIOTCH
pasfiMyHbIC TEXHUKM, BKIIIOYASI OPUTHMHAIBHYIO TEJACBU3MOHHYIO peKilaMmy, crnelm-
anbHbIE MOCTEPHl B LUKOJIAX, CMOHCHPOBAHME MHTEPECHDBIX ACTAM MEPONpPUsATH,
MPOABUXCHUE MPOAYKTOB B leTCKUX dminbmax u urpax, Murtepuer. TenacpuacHne
W MHTEepHeT — OCHOBHBIC KaHanbl MpoaBuXKeHusl npoaykros. [Noacuurano, uto
B CLUA neru, 3akaHuupalowme wkoay, nposoast 15000 4 nepen Teaesu3opom
H Tonpko 11000 4 — B Knacce. YUEHUKH CPEAHMX KIACCOB CMOTPAT TEICBHU3OP
23 4 B HeleMmo, JOWKONLHUKN OKONO 27 4. — 44% TeNeBU3HOHHOI pekaaMbl Uis
ZIeTeil MOCBAIIeHa PasIMuHBIM CAAN0CTAM M HAMUTKaM, 34% — Tak Ha3bIBACMOMY
dacr-dyay. B cpaBHEHUH C 3TUM peKJiaMa MPOAYKTOB U3 LICJILHOIO 3epHa, (DPYKTOB,
OBOLLIEH, MOJIOYHBLIX TPOAYKTOB, MsIiCa, PLIObLI, IPYIHUX MPOAYKTOB, UMCIOULHX BLICO-
KYIO MUILLIEBYIO LIEHHOCTL, HUUYTOXHO Masa. [lonynsipHbie y JeTeil repou vatue easur
4TO-TO Ha Dery, YeM MoJIHOLEeHHO 3aBTpakaloT, obenaior win yxuHaior. [1poGaema
COCTOMT B TOM, YTO JICTH C YIOBOJILCTBHEM 0DpaLLIAIOT BHUMAHHE HA KOMMEPHUECKYIO
pexiamy, H UMCHHO ee IeCTBHE BO MHOIOM OTpenesisieT HX MHULLEeBoii Beibop. BooG6-
I NPOCMOTP TEJIEBH30pa JIETHMH A0J/KEH ObITh OTPAHHUNCH B PasyMHBbIX MPEAciax.
[ToMHMO BAMSIHHMSI HA MCUXUKY peBCHKA, ATO 3aHATHE SABASETCS OMHOH M3 MPHUMH
Pa3BUTHS M3THIIHEro Beca y AeTei U MOAPOCTKOB, YTO CBA3AHO KAK ¢ MaCCHBHBLIM
BPEMSITIPEIPOBOXIEHHUEM, TaK W C YMOTPEOICHHEM BO BPCMSI MPOCMOTPA Pasiiiy-
HOM MULLIH.

ITo mepe B3pociacHus pebeHka Bee 6onblIee BIMAHNUE HA HETO OKA3LIBACT MHCHHE
CBEPCTHUKOB. 3a4acTylo OHO ONpeae/sieT oTHoweHNe pebeHka K uemy-nnbo, ero
BeIOOpP. B 3HAYUTENLHON CTENMEHH 9TO OTHOCUTCA K IMULLE. DTO MOXET NMPOsIBIATLCS
BHE3AMMHBIM OTKA30M, Ka3anoch Obl, OT NPUBLIMHON IMHILK HIKW HEOXHIAHHBIM Bbl-
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Bopom nponykra. MHoraa peiieH1e o NPUHITHY MTUILK B IKOAEHOM Oydere yacto
OCHOBbLIBACTCsl HA OTHOUIEHWH K 9TOMY OKPYAKAIOLUIMX, HCXKENU Ha CODCTBCHHOM Xe-
nauuu. Poautenu L0ONXKHbLI MOHUMATD, MTO NMOAOGHOE MOBEACHUE XaPAKTEPHO UIA
MOAPOCTKOBbIX coobuuecTs. B noseaennu pebeHka Ha/O BLIACTHTD MOMOKHTE/IbHEIC
TEHIEHUMH, HATIPUMEP, NOOLUPSATH €r'o MHTEPEC K HOBBIM MPOJLYKTaM, B TO Ke Bpems
Ha MOHATHOM pebeHKy s13biKe 00CYXIaTh C HUM ero Beibop, ybexnarh ero B Heobxo-
JAMMOCTH NpasHIbHOro nuTanus. Yepecuyp KecTkas Mo3uLMs pOAHTENEH Heomny-
CTUMA, TAK KaK peaklnei Ha Hee Co CTOPOHBI pebeHKa MOXKeT ObITh MOJHBIK OTKa3
OT MNpUeMa nmULM.

Bo Bpemsi GoNe3HN MM HE3HAYMTEBHOTO HEAOMOTAHMS aNMeTuT pebeHKa CHU-
Kaercsi. Hanpumep, octpbie BUPYCHbIE M BakTepHaibHble MH()EKUUH, OUEHB YACTO
AMArHOCTHPYEMbIC Y JIeTEi, HECMOTPA Ha ObICTpOE TeueHue, TpebyloT onpeneneH-
HOro u3meHeHusi paunmoHa. bonbHomy pebGeHky TpeOyercsi GonblIEe XKUAKOCTH,
Oenka, Apyrux nuuesslX sewects. XpoHuyeckue 3aboneBaHusl, TaKMe Kak acTMa,
001e3HM KMLIEYHHKA M 1TOYEeK, MOTYT MPHBOAHTb K M3MEHEHMAM, 3aTPYAHAIOLINM
noayueHue peGeHKOM HEOOXOANMMBIX MUTATENLHBIX BellecTs. [MoBeaeHue DONBHBIX
JETEN B OTHOLIEHUH MUY MOXeT ObITh MIMEHEHO. OT,[[EJ'IIJE-!HS{ !'IpDﬁJIEMﬂ COCTO-
HT B HEOOXOAMMOCTH COOMIONCHHA AWETHI AETHMH, CTPALAIOIMMY ONpeAeeHHBIMU
3aboneBaHNusAMM, B HaCTHOCTH, caxapHbiM nuaberom, deHwikeToHypuei. [Momu-
MO peaibHOIro COKpalleHus paspelleHHbIX MPOAYKTOB, OHH CTAJIKMBAIOTCA MMOPOMH
C HEraTHBHLIM OTHOILIEHHEM CBEPCTHHKOB K 0COOEHHOCTAM MUTAHMS, BbIHYKICHbI
OTCTAHBATL CBOK HC3ABMCHMOCTb. K COXaneHuio, 0CTaTOYHO YacTo, OCOGEHHO
B NMyOCpTaTHOM BO3PACTE, JIETH OTKA3LIBAKOTCA OT AHCTbI, HCOOXOAMMON HM IO Me-
AHLMHCKHM MOKAZAHISAM.

MWTanKe AoWKONLHKKOB

B Bospacte or | 10 6 aeT nponcxonut OpicTpoe (PU3HONOTHYECKOE U NCUXO0-
NOrHYECKOC pa3suTHe peOCcHKA, OH OBjlaneBacT HOBLIMH HABBIKAMH M 3HAHHAMM.
B Bo3pacre | rona peGCHOK 1npH KOPMISHHH HYXAAeTCs B NMOMOLIA B3pOCIOro,
XOTSI 1 MILITACTCH AKTHBHO nomorath cebe pykamu. B 2 rona pebeHOK MOXET camo-
CTONTC/ILHO ACPXATH MALIKY H JIOXKY, XOTs OTAAeT MpeanoiTeHne coOCTBEHHBIM
nwisuas. ectinernne nern obaanaloT 3HAUMHTENLHO OoNee COBEPLUCHHBIMH Ha-
BbIKaMI1, ¢BOOOANO MOIVT HCITOJIB30OBATL BHIKY M HOX [1PDH e/1€.

Mo Mepe 3aMeUIeH s TEMITOB POCTa OPraHH3Ma Ha BTOPOM FOAY KH3HH y pebeH-
K CHIKACTCS aMNeTHT, YTO MaCTO BbI3biBaeT HECIOKOMHCTBO CO CTOPOHBI POAUTECH.
Ecnu npexae nuina 6bu1a OCHOBHBIM NPEAMETOM HHTEpECa, TO MO Mepe B3pOCIICHUs
OKpyxatounii Mup see Gonblue NpUBJIEKaeT BHUMaHHE pebeHka. B aTot nepuon
JIETH MOIYT OTKA3bIBATLCSA OT MHILH, KOTOPYIO PaHbILE OXOTHO NPHHUMAIH, 1160
TpeGoBaTh ONpeAcACHHBLIIT BH MULLM B KAXI0€ KOPMJICHHUE.

Poaurenu B Takoil CHTYaAUNH BbIPaXaloT cBo¢ BECMOKOMCTBO B OTHOLUIEHHH aNeK-
BATHOCTH NuTaHus peberka. TeM He MeHee 3acTaB/ATh JETEH NMPHHHMATD MULLY Ha-
CHIBbHO HemonyceTvmo. pH MpaBMABHOM OTHOLIGHWHW POAWTENIEN TIEPHMOA OTKasa
OT NuLUKM npoTexkaer Heaonro. INpakTuka, HaWIy4LIHM 06pa3oM 3apeKOMEHNOBAB-
wast cebsl, COCTOMT B TOM, YTOOBI NMpeanarath pebeHKy Ty MHUILY, KOTOpasi EMY Moo=
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KCHA, HE HCKITIOUAA MPH 3TOM H ero obuMble npoaykTel. B Gonee crapiuem no3pacre
(5—6 net) cTaGHUABLHOCTL M YACTOTA NPHEMOB MUK MOTYT HAPYILATLCS M3-38 U3ME-
HeHHH o0pasa Ku3nu pebenka. IMpu aToM 06Kt 06beM noTpebaseMbIX HEOGXOIM-
MbIX BAB 1 Kanopuii I0/DKeH NMOCTOSIHHO HAXOMUTLCS MO KOHTPOJeM POANTEICi
H COOTBETCTBOBATH BO3PACTHOI HOpMe. ONTUMANBHBLIA PEXUM NMUTaHUA AeTel 10-
LIKONBHOrO BO3pacTa, onpenesiemblit BosMoxHocTaMU 2KKT u konebauusamu anrne-
THTA, BKIIOYAET 4—06 NpHEeMOB NULIM B AeHbL. B cnyuae noceieHus AeTbMH ACTCKUX
NOUKOMbHBIX YUPEXICHUH OCHOBHYIO YacTh CYTOMHOTO PaLlMOHa NHUTaHusl (He MeHee
70%) pebEeHOK NMONYYaeT MMEHHO B 3THX YupexaeHuax (taon. 6.17).

Tabanua 6.17. Pacnpenenctie obiueii KanopHHHOCTH CYTOMHOTO paLHoHa

Jian neveit Jns peteil ¢ ANCBHBIM Jlna pereii JLas nerei ¢ HOMHbIM
€ KPYTAOCYTOMHBIM npebbiBaAHMEM B ICTCKOM ¢ npebpiBannemM npedbiBannem
npeGbiBatneM B ACTCKOM oGpazosaTensHom B ICTCKOM B ACTCKOM
00pa3oBaTenbHOM yupexaenun — 109 obpaszopaTesbiom obpa3soBaTeabHOM
YapemaeHwn yupexnenmn — 12,54 YYpeAICHHN
3aBTpak — 25% 3asTpak — 25% 3anTpak — 25% Ykun — 25%
Oben — 35% Oben — 35% Oben — 35%
MonaHuk — 153% [Monauuk — 15-25% Monanuk — 20%
Yxun — 25%

OTtnensHOE BHHMaHHWE CTOMT YACSTHL TAK HasbiBaeMbIM nepekycam. Peun uaer
O TAKMX HE3HAUMUTEJIbHBIX MO 00LEMY, HO DOTATLIX MUTATE/BHBLIMM BEILECCTBAMM BH-
Iax MHLIH, KaK CBEXHE (PPYKTbl U OBOLLH, Cbip, LICALHO3EPHOBOE MEYEHbe, CyXHe
XJIOTBbA. STH BUIbI MUK TPEUIaraloT peGeHKy B ACCOPTUMCHTE M3 pacuera 1npm-
MEPHO OIHa CTOJIOBAA JIOXKKA Ha rojl XKU3HH. B HEKOTOPBIX cliyuasx IeTH, rnoceia-
IOLIME HOLIKONBHBIC YUPEKICHUS, MONYUAIOT TaM TOJALKO noaobuyio nuuty. Boobuie
MUTAHWE NETEH B JOLIKONBHBIX YUPEKACHMSX YETKO PerjIaMEHTUPOBAHO COOTHET-
CTBYIOLLIMMH MpaBUIAMH U HAXOAMUTCS MO MOCTOSAHHLIM KOHTPOJIEM.

B kaxnoMm y4pexneHuu ciaeayeT UMeTh npumeptoe 10-auesnoe wan 2-neieib-
HOE MEHIO, pa3paboTaHHOE Ha OCHOBE (PM3HONOrMYECKHX MoTpebHOoCTei B rulie-
BBHIX BELIECTBAX M HOpM nuTaHus. Ha ocHoBanuu npusmepHoro 10-aHensioro MeHio
COCTaBJIAIETCS MEHIO-TPeBOBaHUE YCTAHOBJICHHOro 0obpa3iia ¢ yKasaHneM BLIXOJ1A
omon pasHoro Bospacra (tatu. 6.18).

Tabanua 6.18. PexoMeHayeMmbie 0GLEMbI MOPLMIL s aeTeil

Boapacr
Haumenosauue 6mon lron—1ron | 1ron7mec— | 3rona | mec — | 5aer | mec —
6 mec 3 rona 5 ner 7 ner
3asrpax, r

Kawa, opouHoe 6110210 130 150 180 200
Anunoe, TBOpOXHOEC, MSAC- 50 60 70 80
Hoe, peibHOE B1I010

Canar oBOLIHON 20 30 40 50
Kode, ya#i, MONOKO 100 150 180 200




MuTauwe feteit cTapwero so3pacTa

189

Oxonyanue maba, 6,18

Boapact
Hanmenosanne 0moa lron—1ron | lron7mec— | 3rona l mec— | 5aer I mec —
6 mec 3rona 5 ner 7 ner
Oben, r
Canar, 3aKycka 30 40 50 60
Mepnoe Gmiono 100 150 180 200
Baono u3 msca, poiObt, 50 60 70 80
MITHLLL!
Fapuup 100 120 130 150
Tperve Gniono (HANHTOK) 100 150 180 200
IMomuasmk, r
Kedup, monoko 150 150 200 200
Bynouka, seineyxa (neve- 40 60 70 90
Hbe, Bacuin)
bniono n3 Teopora, KpyIi, 50 60 70 100
OBOLLECH
Crexne hpykrbt 100 100 150 200
Yaum, r
Opounoe, ToOPOKHOE 150 180 200 250
dmono, Kama
Monoko, keduip 150 150 200 200
Copexne (ppykTi 50 70 100 120
x.'ll.‘l-] Ha BCCH JICH L MNMLIIC=-
HHH B 40 70 110 110
pAanoil 10 30 60 60

[TpHMEPHOE MCHIO IOJIKHO OBITh COrMACOBAHO C yupexaeHusaMu [occaHanua-

Ha130pa.

[Tpi cOCTARNSHITN MEHIO ClCAYET YIUTBIBATh HALIMOHAIBHBIE H TEPPUTOPHAITD-
Hbie OCOBEHHOCTI MUTAHNS HACEIEHU U COCTOSTHUE 310poBbst aetel (Tadn. 6.19).

Tatanua 6.19. Pacuer npoiyKTOR [UIs MCHIO YUPEAJICHIH MHTaHUs AeTei

Jins pereit 8 Bo3pacre
a0 3 ner or 3 no 7 ner
Haumenosanue npoaykron S S TR SCOLNAN

9-10,54 12-244 9—-10,54 124 244
Xneb mueHu4HbIl 55 55 80 95 100
Xoteh pxanoft 25 25 60 65 70
MyKa nieHn4Hasn 15 15 15 15 15
Myxa kaprodenshan 3 3 3 3 3




190 [hasa VI . MWTtaHue aetei U NOAPOCTKOB

Oxonuanue maba. 6.19

JLna neveii  sozpacre
R Uea Rt RO YR TOR no 3 ner oT 3 1o 7 net
B OPrani3aumax ¢ AHTEALHOCTEIO NpeduiBanins

9-10,54 12—-24 4 9-10,54 124 244
Kpyna, 6o0oBbie, MaKapoHHbLIE 30 30 40 45 45
Hanenus
Kaprodens 120 125 180 180 180
Osol, Beero 250 250 300 310 320
DpYKTH CBEXIIE, BCETO 150 150 130 140 150
DpyKTHI CYXHE 10 10 10 10 10
Caxap 35 35 50 52 55
Konaurepckue uanenus 4 7 10 10 10
Msco 90 90 110 110 120
Priba 30 30 50 50 55
Aituo (wT.) 0,25 0,5 0,5 0,5 1,0
Monoko, KncnoMonouHbIe Npo- 500 500 500 500 500
OYKTHI
Teopor 40 50 60 60 70
Cwmerana 5 5 15 15 15
Cuip 3 6 8 8 10
Macio cnMBOYHOE HATYpanLHOe 12 12 23 23 25
Macno pacturensHoe 6 6 7 9 9
Yaii 0,2 0,2 0,2 0,2 0,2
Kode 3nakopwiii I 1 2 2 2
Kakao I I 2 2 2
Cons 2 2 5 5 8
Jpoxxu 1 1 | | |

HecmoTps Ha rapaHTHpyeMoe obecrieueHue pebeHka nuiieii B ACTCKOM YUpeK-
NEHWH, POAMTENH JOJDKHBI CIACAUTH 3a COCTABOM MMLLKM, NMpCiiaracMoil pebeHky
B TEYEHME IHs BHE IOMA, €€ MUTATEILHOMN LICHHOCTBIO M KAIOPHITHOCTLIO.

iMTaHKe WKoNbLHHKOB

PexuM IHs, pacrpenesicHHE W XapaKTep HArpy3kKH 3HAYHTE/LHO M3MCHSIIOTCS
NpU NOCTYIUIEHUMU pebeHka B wKoay. Bo3pactaer pausiime Ha HErO OKPYXaloLMX
JIIOAEH: NMENAroros, TPEHEPOB, MEPCOHAXEN MacC-KYJALTYPhL 1 J1p.

B mkonbHOM Bo3pacTte HabGI0a10TCA HHTEHCHBHBIN POCT H YBEJIHYEHHE Mac-
Chl TENA, CKEJIETa U MYCKY/NAaTyphl, riy6oKasi HepBHO-TOPMOHaIbHAS NEPEeCcTpoiika
B CBA3H C MONOBLIM CO3PEBAaHHEM NOAPOCTKOB, BO3HUKAIOT KaueCTBEHHbIE H3MEHE-
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HUSl B HEPBHO-TICMXUYECKOM c(pepe. Kpome Toro, 1KOILHUKH MO/IBEPKEHE! 60JTb-
LIOH MCHXO3MOLHOHANLHON HArpY3Ke B CBA3M C NOCTOSHHOM MHTEHCUbUKaLHEH
rnporpamMMel 06yueHus. HelocTaTku B MUTAHUH B LWIKOJILHOM BO3PACTe OKA3BIBAIOT
0coBeHHO HeDNaronpUATHOE BJIUSHUE HA COCTOSIHUE UX 30POBbSL.

B coBpemeHHOM MUpPE OCHOBHBIE MPUYHHEI 3a00JIEBACMOCTH M CMEPTHOCTH CPEIH
NIONEH, B TOM HHCJIE B IETCKOM BO3PACTe, CBAI3aHbl C HEMPaBUIbHBIM TMTAHUEM ¥ MaJIO-
MOABMXHBLIM 00pa3oM XKu3HH. HenoctaTtku B NMTAHUK B pAHHEM AETCTBC M LIKOJALHOM
BO3pacTe MPUBOMIT K AANCKO MAYILIMM MOCACACTBHSAM W OTPULIATEILHO OTPaXKaloTCsl
Ha COCTOSTHUM 3[10POBbLSI B TCUCHME BCETO NMEPHOAa XU3HH vesioseka (tabn. 6.20).

Tabawua 6.20. Pexomennyemas Macca nopunu (r) B 3aBUCHMOCTH OT BO3pacTa

Bospacr
[Tpuem nuu, 6aono
ot 7 no 11 aer ot 1118 ner
[Mepobie Gaona 300-400 400-450
Bropuie baona;
rapHup 150-200 210-250
MACO, KoTAaeTa, puiba, nriua 100 120
Osouinoe, ANYHOC, TROPOKHOE, MACHOE BAI010 300 400
H Kawa
Canar 70-80 100—-150
Tpetbe Gniono 200 200

B wkoabHOE BpeMst ASTH NMOAYHAIOT MUTAHHE B LKOAE B paMKax CrielHanbHbIX
nporpamsm anbo npuHocAT ey ¢ coboiit n3 noma (taba. 6.21).

Tadmmua 6.21. IpnyepHoc AByXHEAETLHOE MEHIO DIION JUISt OPTAHN3ALNH FOPAYEro MUTaHUsA
aeTay b odeobpasosarebHbIX tikonax 7—10 aer

1-ii nens
Bec, T ITinuessic BewecTEa
Hammeno-| Baixon Finvrieameecras Kano-
; / rae-
Raiue | Gmon, Gmon P | Goen, |npn, | Y Kb, |pur. C,
bomon r opyTTo | neTrTo | KKan 5 = BOObL, = -

r

Pyner 25/95 | Nossuuia (KoT- 52 40 235 11 13,1 17,7 15,4 12,1
C MACOM JICTHOL MACO)

H KapTo- Macno pacti- 2 2
theaem TELHOE
Kaprogenn 150 116
JIVK penmuatblii 10 9
Macno pacti- 2 2
TCABHOS
Cyxaput 2 2
Macno pactin- 2 2
TENBLHOE
Macio canpos- 2 2

HOE
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Ipodoaxcenue maba. 6.21

Bec, [Minnessie pewecTsa
Hawmero-| Baxon Hiecnn Kano-
sanme | Gmon, puii, yrne-
Gmon r Gmon Gpyrro | nerro | kxkan GeAi, | Kupal, BOABI, KAALIE, |mit. C,
r r 2 Mr mMr
Xneb 10 | XneG pxaHo- 10 10 18 | 0,7 | 0,1 3,6 3.3 0
MILEeHNYHbIH
Cok 200 | Cok 200 | 200 | 78 1 0,2 16,8 12 28
abpHKOCOBLIil
@pvkrol | 150 | AGnoku 150 132 | 71 051 0,1 15,6 5% 7.9
CBEXHE
(aGnokn)
DHepreTHYeCKan MHILEBAR ICHHOCTL palioHa 402 | 13,2 | 13,5 | 53,7 66 48,0
2-it penn
Bec,r TTHiIeBLIC BEILECTBA
Hawnmeno-| Berxon W it Kano-
Bamwe | Gmon, Gmon PR, | G, wipst,| ¢ | kansumi, |ewT. C,
omon r GpyTTo | HeTTO | KKan BOJIb,
r r 2 Mr Mr
Pyner 25/95 | T'opamiHa (KOT- 52 40 235 11 13,1 17,7 15,4 12,1
C MACOM JIETHOE MACO)
H KapTo- Macno pacti- 2 2
thenem TellbHOe
Kaprodgens 150 116
Jlyk penyatbiit 10
Macno pactu- 2 2
TeJILHOE
Cyxapn 2 2
Macno pacTi- 2 2
TeJILHOE
Macno cnisov- 2 2
Hoe
Xneb 10 | Xneb pxano- 10 10 18 0,7 | 0.1 3.6 3.3 0
niueHHYHBIA
Cok 200 |cok 200 | 200 | 78 | 0,2 16,8 12 28
abpuKkocoBbIi
@pyxTet | 150 |a6noku 150 132 | 71 0,5 | 0,1 15,6 5,3 7.9
CBEXHE
(abnoku)
DHepreTHYEcKan NUILEBas LEHHOCTL PAUHOH 402 | 13,2 | 13,5 | 53,7 66 48,0
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Tpodonxcenue maba. 6.21
3-it nens
Bee, r IMTumessie BemecTaa
Hawumeno- | Buixon HimpenmeiT Kano-
panne | Gmon, puit, |Gen e it C
ooon ? KH, | HHPbBL, Kanbimi, |BuT. C,
Gmon r BpyTTO | HETTO | yycap | r noer, mr Mr
[Momxapka | 50/15 | Fosanuua 107 79 | 213 | 145 ] 16,7 | 3,2 13,0 5.2
Tlyk penqathiii 24 20
Macno pacTu- 7 7
TeLHOe
TomatHoe niope| 10 10
Fapuup: | 100 |Puc 35 35 | 160 | 24 | 44 | 27,1 16,9 0
pHC Macno canpos- 4 4
npmny- Hoe 73 73
LIEHH LI Byibon
Xieb 10 | Xneb pxano- 10 10 18 0,7 | 0,1 3,6 33 0
NMUEeHHYHBIN
Kedmp 200 | Kedmp 200 | 200 | 80 | 5.6 | 6.4 0 240 1.4
DHEpreTHYeCKas Muleas LeHHOCTL palioHa 471 | 23,2 | 27,6 | 339 273.2 | 6,6
4-ii nens
Bee, r IMiwessie BewecTsa
Hanmeno- | Berxon Hpeamenat Kano-
Banne | don, ’: Puil, | Genku, | mupst, JTRe | e ansunit, [sur. C,
6mon r e GpyTTO | HETTO | Lnn . S aoT-t. P —
Camaris | 150 | Mopkoss 54 43 73 1003 | 5.1 5,8 10,3 1,8
MOpRODI Macno pacti- 4 5
TebHOS
Caxap 3 3
PuiGa 50 [Cyaax(dune) 97 63 39 | 84 | 04 0,3 17,3 1,9
oTBapHas Mopronb 2 |
JIvk 2 l
Merpyuika Ko- | 0,7
peHb
Fapunp: [ 100 | Kaprodens 114 | 8 | 108 | 1,9 | 54 | 125 25 9,1
nope Monoxko 16 15
KapTo=- Macno canpor- 4 4
enbioe Hoe
Xne6 10 | XneG pxaro- 10 | 10 [ 18 | 07 [ O;1 | 36 3,3 0
e ULl
Cok 200 | Cok myawTieu-| 200 | 200 | 93 | 0,7 | O, 22,0 14,3 17
TAMIHHBI
Dpykrot | 150 | AGnoku 150 132 | 71 0,5 | 0,1 15,6 53 79
cpeXRHe
DHEPreTHUCCKAA IMHILEBAA LEHHOCTh PAIHOHA 402 | 12,5| 11,2 | 59,8 75,5 | 37,7
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HMpodoaxcenue maba. 6.21

5-il nens
Bec, r [Muneswie pewiecTsa
Hawnmeno- | Buixon Hn sy Kano-
BaHwe Gmop, Gnion 6 puil, |Geaxm, |xupsi, Ko Kausimii, | Bur C,
Gmon & PYTTO | WETTO | kxan | r w’:{”m' Mr Mr
|
| Teopoxnas| 100/5 | TBopor 94 93 | 289 | 17,2 | 17,6 | 15,7 163 ]
{ 3anexKaHKa Kpyna manHasn| 7 7
] € MacioM caxap 7 7
\ Aiila 3 3
! Macno can- 3 3
BOMHOE
cyxapu 3 3
CMETAHA 3 3
MACNo cNM- 7 7
BOYHOE
Xne6 10 | Xneb pxaHo- 10 10 181 0,7 | 0,1 3,6 33 0
MILIEHHYHBIH
' Monoko 200 |smonoko 200 | 200 | 95 | 6,6 | 3,2 10 240) 2
LIKONMLHOE IIKOJLHOE
KayOHWMHOE
SHepreTHYecKas niesas UCHHOCTL palioHa 402 | 24,5| 20,9 | 293 406,3 3,0
6-if news
" > Bec, 1 - [Tumenuie peuecTna
anmeno- | Beixon ano-
Wurpeanenmsi =
Banne | Gamox, Gmon P, | G, [cnpat, | T ke, pur. C,
Gmon r GpyTT0 | HETTO | kkan l_ - BOJbI, - -
r
Canart 50 | INomunopot 24 14 98 | 0,4 | 10,1 1,1 6,8 5.5
H3 CBEXHX CBEXHE
MOMHIOPOB Orypust ceexume | 19 15
H OTYpLOB Jlyk 3enenbiit 6 5
Macno pactu- 10 10
TENBEHOE
Tepeu, 75/25 | Mepeu cnanxuii| 60 45 | 159 | 10,0 | 10,7 | 5,5 32,0 | 38,1
thapimu- Topanuua (kor-| 46 34
POBaHHBIN JIETHOE MfACO)
MACOM Kpyna pucopasi| 5 13
Jlyk penuateii 8 7
MaprapuH 2 2
Jlyk naccHpoBaH., <
C KHUpOM
Coyc cMeTaH-
HBIH:
— CMCTaHa 12 12
— MyKa 1 I
— DyNBLOH 12 12
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Oxonvanue mata, 6,21

Bec, ecTaa
Haumeno- | Bwixon T w2l Kano- i
Banue Gmon, phit, - yrae-
Bmon r Gaton BpYTTO | HETTO | kgap 68::.‘“’ M:' "1 somw, ‘M;:"“' !H;.rC.
r
Xneb 10 | XneG pxano- 10 10 18 1 0,7 | 0,1 3,6 3,3 0
MWeHHIHBIA
Kucenb 200 |kucenn M3 28 24 | 122 0.2 0 30 16 20
M1010B0- nioaon
STOAH B caxap 20 20
Kpaxman 9 9
Kaprodreabiblii
pona (kunaTok) | 183 183
JuepreTuveckas NHUICBas LCHHOCTE PALIHOHA 397 | 11,31 20,9 | 40,2 58,1 | 63,6

[MoTpeGaciue neTbMHU MHULIM B WIKOJE 3aBUCHT OT pacnucaHusi 3aHSTHIA, UTH-
TEJILHOCTH MNEPEMEHBI, BO3MOXHOCTEH WWIKOABHOTO YUPEXIACHMUA, 3a4acTyio HETH
NPOBOAAT OCHOBHOE BPEMSI, BbLICIEHHOE [UTA NPUHATHA MHLULKM, B OYCPCAH 3a €€ I10-
JIYUEHHEM.

Hetu, cTpanaioutite XxpoHnuecKuMHM 3a001eBaHNHAMM, TAKHMHU KaK CaXxapHBblIi JIn-
aber, runepaunIeMmus, HMCIOLLHE BbIPAXEHHLIC MULLEBbIC AUIEPIrHM, HYXIAIOTCS
B cnecunanuioM nutadiuu. Ero nonyyenme cneunanbHbiM o6pa3oM HOMXKHO ObITH
ohopMIeHO poaHTERsMI 1 AIMUHHCTpauueit wkonsl. [ns nereit, HaXOMAMIMXCS
Ha JoMauHeM 00YHeHHH, BONPOCHl HX MUTAHUA NOJDKHBLL ObITh BKIIOYEHB! B yueO-
HbIH MIaH, COrNacoBaHHbIIT MEXAY POAHTEIAMH H aAMHHUCTPaAUMEH LUKOJBI.

CpaBHEHNE KAUCCTBa IWKOALHOrO NUTAHUA M MUTAHWA, KOTOPOE AETH MPHHOCAT
¢ co00ii U3 10MA, NOKA3bLIBAET, YTO MOCACAHEE CONCPXKHUT MEHbLLE XKHUPA, HO B TO Xe
BPEMST M MCHBIUC MUTATC/IBHLIX BCUIECTB. Kak npapyuno, B COCTaB IpHHECEHHOIO
odena BXOMSIT NPOAYKTLI, He Tpebyloume pasorpesa, — xieb, MsCO MM Kypuua,
JIHCTBS canaTa, stitua, celp, (ppyKThl, iforypr, neyeHbe. COTpyAHHKAM LIKOJbIL, OT-
BETCTBCHHBIM 33 NUTAHNE JAcTeil, HeoOXoanMO cobIonaTh BCE HEODXOAUMBIE TMIH~
CHHYCCKHE HOPMBI B OTHOLUCHHH 00€10B, KOTOPLIE ACTH MPHHOCAT C COBOH.

Pacnpoctpanennas npobiema B MUTAHUN LWIKOMBHUKOB — OTKa3 OT 3aBTpaka.
Beaencrsie paHHero nojibeMa, OTCYTCTBHS anineTHTa MHOIUe A€TH HE MPHHUMAIOT
Ly ¢ yrpa. Mccaenopanns OAHO3HAYHO YKa3biBAIOT HA CYLUECTBEHHYIO pa3HH-
1Y B CNOCOOHOCTH K KOHLEHTPAUHH H YCBOEHHWIO MarepHala MexXIy A€TbMH, I10-
JAYMUBLINX 3aBTPAK 1 OTKa3apiunxcs ot Hero. HabGmoneHus 3a peXxXumMom MUTaHus
VUALLLMXCH CTAPIIEro Bo3pacta nokassisaloT, uto 20—-30% M3 HUX HE 3aBTPaKaloT.
Cpenn cinaboycrneBaiomnx KOJIMYECTBO YUallMXcs, HMEIOLHX JIMIUbL ABYKpaTHOE
nuranue, nocruraet 60%. C 210l TOYKH 3peHHA JTHLIA, OTBETCTBEHHLIE 34 TMTaHHE
IIKOJBHUKOB, JIOMKHB CNIOCOGCTBOBATL TOMY, 4YT00ObI MAKCMMaNbHOE KONHYECTBO
neTeil noayuann 3asTpak B yuebHOM yupeXIAeHHH.

JleTH MIKONBHOTO BO3pAcTa, Y KOTOPAIX MOsIBAAIOTCSH KapMaHHbIC IEHbIH, C YOO~
BOJILCTBHEM TPATAT MX HA NPHOOPETEHHE Pa3NHYHBIX LWOKOJANOK, OPEUIKOB, Me-
yeHbsi. OcoBoit NpUBIEKATENLHOCTHIO B MX [N1a3aX MOJb3YETCsl TaK HasblBaeMbli
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dacr-ya. Bapocnsie — poauTenu, YMHMTENs AOMKHLI Pa3bACHATL AETAM MECTO
NoNOoGHOH NMUILKM B palMOHE, MAKCHMAJILHO CrocoBCTBOBATL MOJYUCHHIO AETEMH
MONHOLUEHHOM, GOraToii NUTATE/ILHBLIMU BELIECTBAMM MUK, JIeTH A0/KHbBI 3HATD,
YTO MUILEBOE NnopeneHne JopMHUPYETCS HMEHHO B LIKOJIE W B JabHEHILEM CIYXKUT
OCHOBOI NMOJIHOLIEHHOrO MUTAHUS M 310POBOro 06pa3a XH3HH HesloBeKa.

ﬂllllpEHIlE KaK CNEACTBHE HENPABHNLHOI0 NUTAHWA B WKONbHOM BO3pacTe

POCT OXHpeHNs cpeau AeTeii LKONMbHOIO BO3pacTa — ONHA M3 OCHOBHBIX MPO-
bnem BO MHOrMX ctpaHax. Mccnemosanus, nposenaeHHbie B CLLUA, nokasanu, uto
nosbilieHHasA Macca tena (MMT npesbiwiaer 22) ormeuaercs y 17,1% nereii B BO3-
pacte 2—19 ner. B norpanuuHbix 3HaveHnsax MMT naxonurcs y 33,6% nereii 3To-
ro Bo3pacta. HeobXxoaMMo MOHUMATE, YTO TEPMHUHB! «OXKUPEHHUE» U «MOBLILLICHHAS
Macca Telia» He ABIATC CHHOHUMaMK. O NoBLILIEHHOI Macce Tesia roBOpsIT B TEX
cayyasx, Korma Macca Tena pebeHKa MpeBLILACT CTAHAApThl Ul €ro BO3pacTa.
OXHpeHNEe — 3TO COCTOSIHUE, XapaKTEPHU3YIOLICeCsl MAMUIIIKAMM KUPOBOl TKaAHH.
B st1oit cBazn UMT moxer ObITh MCTIONIBL30BAH TOJILKO KaK CKPUHUHIOBbLII KpUTE-
pHii, HO HE MOXET MCIOJIL30BATHLCS WISl NOCTAHOBKH ANArHO3a.

Jlo cuX NMOop OTCYTCTBYET elMHasi KOHLENMs, obbsiCHsIoAas pasBUTHE OXKHN-
peHuA y nereil. CornacHo COBPEMEHHbIM AaHHbLIM, BO MHOIMX Cly4asix rosipjie-
HHE YpE3MEPHbIX )KHPOBLIX OTIIOXKEHHMI DETEPMUHHUPOBaHO reHeTHUeckn. OnHaKo
OYEBHMIHO, YTO 3HAYMTE/bHAA POJIb B PA3BUTHM 3TOI0 COCTOSIHMS CBA3AHA C MU=
TaHueM. [loTpebGneHne BBHICOKOKANOPHIHHOM MUIM, HWU3KHIl ypoBeHb (usnue-
CKOH aKTHBHOCTH, cBODOmHBIN noCTYn K nuie, Goabluue pasmepsl NMOPLMIA,
HEIOCTATOMHBIA KOHTPOJIb CO CTOPOHbI POAUTENEH — ITH (hakTOpLI criocodCTRy-
10T AecTabMan3alny MeTaboNMYECKHUX TMPOLIECCOB B OpraHuaMe pedbeHKa BIJOTh
00 oxupeHus. Cl0XHO ONpeaenuTh MPUOPUTET BO BAMSIHUH YKA3aHHLIX TPHYHH
Ha pasBUTUE OXKUPEHMs, OHAKO HHU3Kas (PU3HyecKas aKTHBHOCTL COBPECMCHHbIX
nered saHuMaer ocoboe mMecTo B 3TOM criMcke, Jletm nposoasiT 3HAUMTEALHOC
BPEMA 32 KOMIIBIOTEPOM MJIH MPOCMOTPOM TEJICBU30pa, NAJICKO HE BE3/IC CCTh YC-
JIOBMUS JUISI 3aHATUN PU3KYILTYPOit M CIOPTOM, U3 coobpaxeuuit GeonacHoCTH
POLOWTENH OrpaHUYMBAIOT BpeMs npebbizaHus pebetka Ha yauue, Jletu, Kupyutme
B rOpPo/iax, MpeAnovYMTaIoOT AaXe HEOOIbLIME PACCTOSTHHMA MPEONONECBATL HA TPAHC-
MMOpPTe BMECTO NPOTryJKH Ha BO3/YXE.

HecmoTps Ha BuITylolee MHEHHE, YTO peOCHOK «TepepacTeT» JHIIHIOIO Bec, CO-
CTOAAHHE OXHMPEHMA KIacCH(MHUUMPYETCS KakK HeLoOPOKAYECTBEHHOE, T, €. LIAHCHI,
4YTO CHTyaUHsi U3MEHMUTCSI CAMOCTOSTENbLHO, HeBenuKu. [Mokaszano, wTo JUIMTENIb-
HOCTb OXXMPEHHA B JIETCKOM BO3pACTE ABIAETCA MNMPEAUKTOPOM YXYAUICHHS 3TOr0
cocTtosiHusA B Gonee crapluieM Bo3pacte. MccnenoBaHusl NOKa3bIBAIOT, UTO Y JACTEI,
CTPafalolMX OXHUPEHHEM, MPUCYTCTBYIOT TakHe (PaKTOPLI PHCKA CepAeuHO-Ccocy-
OUCTLIX 3a00NeBaHMM, KaK TMNCPANMUIACMHA, THIIEPTEH3NUA, TMIICPHHCYJIMHEMUSL.
OnHo 13 Haubonee TSKENbIX NOC/ASACTBH I, BCE Yallle OTMEUaeMbIX y feTeil, crpaia-
JOILMX OXHUPEHHEM, — caxapHbii auader 2-ro Tuna. Panee cuntanocs, 4TO 3TO 3a-
boneBaHWe HEXapakKTepHO [UIA NETCKOTo Bo3pacTa. B nocnenHue roabl 3T0T AHArHO3
BCE Yallle CTABAT ASTAM M MOAPOCTKAM, CYLLIECTBEHHLIM 00pa3om onpenesssi coCTo-
SHHUE UX 300POBbS M KaUECTBO XKHU3HM B nocaeaylowue roasl. Hanuuue npu3Hakon
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OXHpeHus y pebeHKa MMEET CYLLIECTBEHHOe 3HAYEHHE B Cro coumranusauxy. Takue
JETH YaCTO OKA3bIBAIOTCS B U3OJSILMM, UCTTBITHLIBAIOT CIOKHOCTH B ODLLICHHUM, HEIO-
BONBHEI CODOIA.

[TocranoBka anarHosa oxupeHus y pebeHka Tpebyer TiLaresbHOU, MHOrodak-
TOPHOM OLIEHKM Ero COCTOSIHUSI BpauoM. He3anauuTensHoe NpeBbILIEH ME MACChl TeNa
MOXeET HabIonaTLCs y IeTeid BCEeX BO3PACTOB, OIHAKO 3TO COCTOSHHUE HE MNOJIKHO
HOCHTbL NepMaHeHTHBbINH xapakTtep. Kak rosopunocs Beiie, UMT Moxer cnyxuts
JIHIWbL CKPMHMHIOBBIM KPHTEPHEM, MOCKOMBKY CHUIBHO BaphbUpYET B 3aBUCHMO-
CTH OT MoJia, packl, CTPOEHMA Tesa, CTaluu co3dpeBaHusi pebeHka. Tem He meHee
onpeneneuue MMT 1 ero cpasHeHMe C COOTBETCTBYIOIUMMH TabBAUYHBIMU MMOKa-
3aTENAMM OCTAIOTCS OCHOBHBIM MHCTPYMEHTOM BBISIBJIEHUS JIETEl C NMOBLILIEHHOMH
maccoi Tena. Mexuy 4-M ¥ 6-M roloM XHU3HH NPOUCXOINT PE3KUii POCT NMOKAa3aTes
MMT. 3ameueHo, uTo y eTeil, Y KOTOPLIX 3TO U3MEHEHHE OTMEUAaETCs 0 Bo3pac-
Ta 3,5 ner, Gonblle BEpPOSITHOCTL PA3BUTHS OXHPEHHs BO B3pOCJOM BO3pacTe, YeM
Y TEX, Y KOro 370 NpoucxoanT nociae 7 net. Bpemsa peskoro yseanuenuss UMT u Ha-
JIn4ue H30LITOYHOTO XHPA SBISIOTCS OCHOBHLIMM MapKepaMH PasBHTHS OXKHPEHHS
B Donee crapuiem Bo3pacre.

[Mpu oueHKe cOOTBETCTBHUA Macchl Tena pebeHka HopMe, noMumo UMT, Heo6-
XOAHMO YUMTBLIBATD:

* XAPAKTEP NMUTAHHAS

® [IHLLIEBLIE TPUBLIUKM;

* THHAMMKY H3MEHEeHHIT MacChl TeNna 1 pocTa B NpeAbIAYLUHE TOAbL;

® CCMCHHBIIN aHAMHES;

* PEAKTHMBHOCTL OPraHH3Ma;

* XpoHHUCecKHe 3aboneBaHmsl.

KaK nokasuiBaeT MEXJIYHAPOAHLII ONBIT, HAMAYUYLINE pe3yiabTaTsl B Gopsbe
C OXKHPCHHEM HOCTHTAIOTCH MPH HCIMONbL30BAHHM CHEUHANbHO pa3spaboTaHHBIX
MHOro(akTOpHBIX NporpaMs, pa6ora B KOTOPBIX BEAETCA MO TaKUM Hamnpasne-
HHSIM, KaK:

* [ICHXOJIOTHYCCKIE ACNCKThI B3aUMOIEIICTBHSA B CEMbE;

* H3MCHCHHE XapaKTepa MUTAHMsL:

* [IOBBLILIEHHE YPOBHSI 3HAHWH O MUTAHHM;

* OLICHKA NUTATCbHOI LEHHOCTH YIIOTPEOASIeMOi MUK,

* yBeJIHYCHIE YPOBHSI (PU3HUCCKOI AKTHBHOCTH;

* [IPUMCHCHNE TEXHHK H3MEHCHHUS ITOBEACHHSL.

Ocobenno appekrsHbl NOAOOHBIE MpOrpaMMbl IPH PYIIIOBOM MOAXOIE.
B Kax10M KOHKPETHOM C/Iyuae OrpeaessiioTes Lenu NpUMEeHeHUs nporpaMmel. Kak
NPaBIJIO, LICJABIO CHYXHUT CHIDKGHHE TeMmnos Habopa maccel Tesa, NnomaepXaHue
HMCIOLLECICSl MACChl TeJ1a WIK €10 MOCTENEHHOE CHHXEHHE.

BHe 3aBHCHMOCTH OT METOAMKH, MUCMONL3YEMON ISl MOMOLIH ACTAM C OXHpe-
HHEM, HeoGXOnMM HMHAMBHMAYANBLHBI MOAXON K KaxnoMmy pebGerky. HemomycTHMo
NPUMEHEHHE OrPAHHYMUTECIbHBIX AHET MK roJIoAaHHsA, MEAHKAMEHTbI A0J/KHbL PH-
MEHATLCSA CTPOTO MO MOKa3aHMUSIM.

Ycnex npHMEHEHHs NMPOrpaMM MOMOLUM JETSM, CTPalaioliHM CaxapHbIM oHa-
GETOM, B 3HAMMTENILHON CTEMEHH 3aBHCHT OT YU4aCTHsl CEMbH, B KOTOPOH HAXONNTCS
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pe6eHok. Co3nanne B ceMbe OGCTAHOBKM, MO3BOJISIIOLIEH peaibHO MOTHBUPOBATD
pebeHKa Ha HeoOXOMUMBIE M3MEHEHMs!, 4 TAKXEe CHCTeMbl HAIISIIHOI OlLIEHKH pe-
3YNILTATOB YBEIHYMBACT 3PDEKTUBHOCTL MEPONPHUATHI, HATIPABICHHLIX HA KOPPEK-
L0 Macchl Tena pebeHka. B 4acTHOCTH, M3MCHEHMS PeXMMa U XapaKTepa MUTaHus,
(DHU3HYECKON HATPY3KH AO/DKHBI 3aTParMBaTh HE TONLKO pebeHKa, HO M BCEX YIEHOB
ceMbHi. [1pH 3TOM POAUTENIH U BpauM AOJIKHbL CIEAUTS 33 TEM, YUTOOL! HOBLIIH MNK1LE-
BOI PEXHM coaepxan HeobXonMMOe KOJHUYECTBO NMUTATEIbHBIX BElleCTB, HeoOX0au-
MBIX JUISl pOCTa H pa3BUTHA pebeHKa. B TeueHuUe AHA pekoMeHayeTcsl 5—6 npuemMoB
TTHLIH, TIOPLUHH JOJKHBI ObITh HEOObLIME, H KOMOHHALIMK NMPOAYKTOB N0A00paHbl
C Y4ETOM HX OMOXMMHHECKOH coBMecTHMOCTH. Henb3s nonyckatbh Mepuolbl ro-
JIONAHUA W CNENYIOWME 32 HUMH NEpHOAL!I NMOBLILIEHHOro nmuTaHusa. HesaBucumo
OT AWHAMMKH KOPpPEKUMH Macchl Tena pebeHOK He A0J/DKEeH YYyBCTBOBATDL, YTO OH
HE YCTICLIEH B AOCTHXEHWUM LIEEH, MoCTaB/ICHHBIX porpammoii, Bece meponpusiTus
NOJDKHBI OBITh MOCTPOEHbI C yueToM 00pa3a XXU3HM NnauueHTa, ero anfneruTa, npm-
BbIYEK, BHEIIHErO OKpYyXeHusl. Haxonsick Ha nporpaMMme, OH HE [10JIKEH WCIBIThI-
BaTh YYBCTBO H301MpOoBaHHOCTH. [TocnenHee MOXET NPUBECTH K MCUXOTOTHYECKHUM
H MICUXHYECKHUM 3aboneBaHHsM.

OTaenbHYIO IpynITy BBICOKOI0 PUCKa pa3BUTHs OXMpPCEHUs 00pa3yioT IeTH, cTpa-
JAIOLIHe TSOKENbIMM XpOHUYECKUMMM 3abonesaHusiMu, cuuapomamu Jdayna, Ilpa-
gepa—Bunnu ¥ Op., HU3KOpPOCHBIE JIETH, ACTH C OrpaHHUYUEHHBIMH (PU3HUECKUMH
BO3MOXHOCTAMH. [lna kaxnoro pebeHka M3 3TOM rpyniibl J0MKHb ObITh WHIHWBH-
NyaNbHO PACCYHUTAHbI MOTPEOHOCTL B IHEPTUM M MHUTATENLHBIX BELLIECTBAX C YUCTOM
pa3MepoB Tejia, YPOBHSA (U3IHYECKON U MNCUXUYECKONH aKTUBHOCTH, 0DLLICH 3peaocTH
opraHusma. B yactHocTH, netu ¢ cuHapoMoM [lpanepa—Buaiu — reHeTMuecKHM
HapyLIEHHUEM, XapaKTepHU3YIOLUMMCS BBIPAXCHHOM I'MIMOTCH3MEH B paHHEM nepu-
ON€ JXKM3HH, HU3KMM POCTOM, 3aICPXKKOM MCUXMUCCKOro PasBMTHS, HHU3IKOH TO-
TPEOHOCTBIO B SHEPIHH, HECTIOCOOHOCTBIO K HACKILLICHUIO — TPEOYIOT OrpaHHuCHHS
B MMHILE, MPUYEM KAK ee KOJIMUEeCTBa, TaK M 9HEPreTMUECKOIf LICHHOCTH.

[NpodhunakTuka OXUPEeHUS Y ACTCi B MOCHEAHMUE Io/ibl CTANA MPECAMCTOM BHH-
MaHuA rocynapcrea. Bo MHOrMx cTpaHax co3fiaHbl rocylapcTBCHHBIC NPOTrpaMMbl,
LIeJIb KOTOPBIX — MMPEAOoTBPAallEHHE BOIHUKHOBEHMS! OXHPEHHWS Y JICTCH, MOMOLILDL
CTpanarolunM 9THM 3a6onesaHreM. [TopobHbIe nporpaMMbl CricM(PHUHDBI JUISE KaXK-
IO# CTpaHbl, HO B OCHOBHOM OHM TNpEANOiaraloT KOMIUIEKC Mep U MEpOrpHsATHIL
Ha CJIENYIOLIUX YPOBHSAX:

® ceMbi — (POPMMPOBAHHE TNPaBUIBLHOIO PallMOHA, BKJIOMAIOLICTIO MMPOAYKTHI

C BbICOKOCOANaHCHPOBAHHBIM COAEPXAHWEM IMUTATEILHLIX BelecTn, obecne-
YeHHe KayecTBeHHBIMH MPOAYKTAMH NMUTAHUS, MOTHBALLMS peOcHKaA 1 OlICHKA
pe3yJIbTaTOB, COBMECTHOE 3aHsITHE CIIOPTOM;

® [IKOJIa — YAyUyllieHKe KaYecTBa LKOJLHOIO MUTAHNSA M CBA3AHHOIO C €r0 YI10-

TpebieHHeM CEpBHUCA, MOBELILLIEHHWE YPOBHA (PH3UMECKO HArpy3KH IUKOJIBLHH-
KOB, MOBLILIEHHE YPOBHS 3HAHUI O NPAaBUILHOM NMUTAHMM U 300poBoM obpa3se
HKU3HHU;

* WHIYCTpHA — MpejfocrasieHre norpeburenio nonHo MHgopmaur o npo-

AyKre, yerkoe MHdopmuposatme o6 ocobeHHOCTSIX MNPOAYKTa TMpH fpoBeae-
HMH peknaMHbIX U PR-akumit;
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* paboTHuKH 31paBoOOXpaHEHMs — perynsipHoe onpejencHue UMT vy aereid,
MPOBEACHUE KOHCYJIBTALMM 10 MUTAHUIO B CEMbE, MOADOP MHIUBUIYAILHOIO
MUTAHUWSL JETSIM, HYKAAIOWMMCS B 9TOM;

* IOCYAapCTBO — 3aKOHOAATE/ILHAN MMOAIEPXKKA TPOU3BOJICTBA «3[I0POBKIX» [1PO-
LOYKTOB, CO3/1aHHE BO3MOXHOCTEH JULsl 3aHSTHI (DU3KYILTYPOM U CIIOPTOM.

OueBnaHo, YTO 1IKOAA — Hauwayylliee MecTo Misi paboThl MO nMpodMnakTUke
oxupenusi. UMeHHO B LIKOJIE BO3MOXHA paboTa B HanpaBACHHAX, CNOCOBCTRYIO-
UIHX STOMY:

* oDpazosanue B cpepe NPaBUIILHOTO MUTAHMS,

* [IPaBWILHO 103MPOBAHHAs PUIMYECKAs HArpy3Ka;

* [IpaBHjibHOE, 310POBOE NMUTAHUE.

B uesisix BocnuTaHMsA AeTEil B AyXe 310pOBOro 0bpasa X13HU B LUKOJAX BBOJAWTCS
TPeTUil YPOK (PU3KYJILTYPB! B HEACIIO, & TAKXKE OrpaHUYeHMs Ha MPOAAXYy B LIKOb-
HbIX OydeTax onpeaeneHHuIX NMpoaykToB ((acT-¢ynos, YHICOB, XKapeHbIX, Ky/IH-
HAPHBIX M3ACANN M T.11.) H HAMUTKOB (rasMpoBaHHLIX).

HepnocTaToYHOCTL MUTaHUA

[Motepst maccel Tena, ee HELOCTATOYHBIH MPHPOCT, JanepXKa (PU3MUECKOro pas-
BUTHSA MOTYT ObITh BbI3BAHbI CASAYIOIMMH MPHYHHAMM:

* OCTPBLIM HAH XPOHHYECKHM 3360J1EEHHHEM;

® OrpaHHUYNTEILHOI INETOMN;

* HapyLUEHHEM arnreruira;

* npobaemamu KopmaeHus (y A€Tei NepBoro roaa i HMEKOLKX OrpaHUUCHMA);

* HapymeHneM (PYHKIMH KHLIEYHNKa (3a10poM, auapeeit);

* HCNOAb30BAHHEM HEKOTOPBIX JIEKAPCTBEHHLIX IMPEnapaTos;

* HACHIHMEM Han pCﬁCHK{)M;

* HCAOCTATKOM MPOAYKTOB IMHTAHMSI.

Haubonbluemy pucky pa3ssuTHs CHHAPOMA HEAOCTATOMHOrO NMUTAHMS W 3aMe/l-
JICHHS pa3BiTHA NOABEPAXECHBI ACTH MEPBOro rofa XU3HH B CHITY:

® HCAOCTATOMHOI 3PEAOCTH OPraHu3Ma K MOMEHTY POXICHMS,

* [IOXOTO (PH3NIECKOrO COCTOAHMA}

* JUICPAKCK B PA3BHTHH,

* HENPaBHALHOIO yXoNa.

OueHka cratyca nutaHusn pebeHKa A0JXHA NMPOBOAUTLCS PEryisipHO, B NMaTpo-
HILKHOM pPCXKIME, npll Mojo3peHni Ha HEAOCTATOMHOCTD MUTaHHUS HIH 3a0CpPXKKY
B PA3BHTHH HEOOXOMNMO NPOBECTH KOHCYJILTHPOBaHHE pebeHKa BpauyaMH-CIICLH~
AHCTAMM.

BoobGine nuranuio geTeil B nepBbiit H NOCAEAYIOUIHE MObl XKU3HH NOJIKHO yie-
nsTbest ocoboe BHUMaHue. Co ppeMeHH BBeAeHHs pebeHKa B OOllyl0 MHILEBYIO
KY/ILTYPY OH JIOJDKEH NPUYHATLCS K PEryIsipHOMY, YNOTPEONEHHIO MATBIX MOPLIH
MU ¢ BLICOKOI NMUTATENLHOI LEHHOCTBIO. DTO MO3BONSET OPTaHU3MY HAMIyu-
MM o06pa3oM ananTHPOBATLCH K MEPEXOAYy HA B3POCHYIO MHILY, ChOPMHPOBATH
YCTOHYHBLIE MPHBLIYKY U MPHCTpacTHs B ene. B 3HAYUTEILHOH CTENEeHU YCIEX 3TO-
I'0 3ABUCHT OT OTHOLICHUS POAUTENICH, YDPOBHSA MX IPAMOTHOCTH KaK B BOIIPOCAaX MH-
TaHWsl, TAK U B 06ecrneueHHH MCUXOJIOrHIecKoro KombopTa s pebeHkKa.,
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NledhmumT Xenesa y geren

Heduunt xenesa scrpevaetcsi mpumepHo y 9% nereit no 3 net. Mo maHHbIM uc-
cnenosateneil u3 CLUA, cpenn nereil, yqacTBYIOLHX B paziHYHbBIX MMporpaMmax,
TOANEPXBACMBIX TOCYNAPCTBOM, Y ACTEH 10 2 NeT 4acTo BCTpevaeTcsl ero Hanbonee
TsoRenas popma — xenesoneHUMTHAS aHEMHS.

AHemus B Kazaxcrane Takxke IHPOKO pACNIPOCTPAHEHA, O HMCM CBUICTE/ILCTBY-
10T pe3ynbTaThl HauuoHanbHbIX Meenenosanuit nutanus ot 2008 r., nposeaeHHBIX
Kazaxckoii akanemueit nuranusi. PacnpocTpaHeHHOCTL aHeMHH 0C0BeHHO BbICOKA
(49,4%) cpenw neteii B Bo3pacte 12—14 nieT, a TakkKe Cpe/iM XCHUIMH PENPOAYKTHB-
Horo Bospacrta (48,2%) u nereii B Bozpacte 6—59 mec (47,4%). B pacuere na Bce
HaceJIeHUE paclipoCTpaHEHHOCTh aHeMHK cocTasisieT 41,9%. DrTo o3Hauvaer, 4TO
6,5 MnH moneii B KazaxcraHe cTpanaiot aHeMHMeii.

B BO3pacTHOI rpynne CTapliyx AOLIKONLHUKOB M LIKOJLHUKOB B 11EJ0M pac-
NMPOCTPaHEHHOCTH 3a00NeBaHUs HE TaK BbiCOKa. OQHAKO B rpyrinax Jaerei U3 ceMeil
C HHU3KHM YPOBHEM JIOXOMOB IMOKa3aTe/Nu AchMUUTA XKesie3a OCTAIOTCS BLICOKMMH.
CyuTaercs, YTo, MOMUMO OBECNeYEHHOCTH YNOTPeOAsSICMbIX MPOAYKTOB JKEJAC30M,
B Pa3BUTHH €ro HEAOCTATOYHOCTH MIPAaIOT POJb Takue (DakTopbl, KaK MOHUMAaHHE
PONUTENSMH YTPO3bl 3a00NEBAHKS AHEMHEH M IOCTYIMHOCTEL MEIMITMHCKOM MOMOLLLH.

KenesoneduunTHass aHeMusi MOXET pPa3BUBATLCH Y 3M0POBBLIX AETEH, Mony-
YalolIMX, C TOMKHA 3peHHs poauTeNeil, anckBatHoe nuraHue. Hanpumep, pebe-
HOK | roaa, npeanouMTaloUIMi rPyAHOE MOJIOKO APYrOMY MUTAHHIO, OKA3LIBACTCS
B TPYINE PUCKA MO Pa3BUTHIO NeULIATA XKene3a. AHATOrMUHAs CUTYaLLUS BO3HUKACT
y bonee cTapiiux neTeif, He ynoTpebsionnx MACo, HO MOJIYHAIOIHMX KEJe30 U3 HC-
KYCCTBEHHO O6oraleHHbIX npoaykTon. B HeremHuoii hopme, B KOTOpOIt OHO NMPH-
CYTCTBYET B ODOrami€HHbIX MPOAYKTAX, YPOBEHDb BCACLIBAHMSI KeJle3a 3HAUMMTCIbHO
HipKe. 2Keneso nocrynaer B OpraHu3M YeJOBEeKa riaBHbLIM 06pa3oM ¢ MSICHLIMIM,
PBIOHBIMM, MOJIOYHBIMM M 3EPHOBBIMM MPOJAYKTAMHM, a Takxke opottamu. M3 pacti-
TeILHBIX MPOAYKTOB, CONepXallix HereMHoe XeJie30 ¢ HU3K0i OHoA0CTYNHOCTLIO,
ycBauBaercsi Bcero 3—4% xenesa, a oCTAILHOC KOJMYECTBO BBLIBOAMTCH C KAJIOM.
YcposaeMOCTh XKeJie3a BhILIe U3 MPOIYKTOB XKHUBOTHOIO TPOHCXOXICHUS, COACPKA-
IIUX reMHOe XeJe30 C BbICOKOt 6MoI0CTYITHOCTLIO.

B 3T0i1 cuTyauui HEOOXOAMMO Pa3bSICHATL POANTE/ISIM OCODCHHOCTH BCACHIBAH S
JKeJjie3a M3 pas3iiMuHbIX MPOILYKTOB, YBEJIMMHBATE COACPXKAHHE aCKOPOMHOBOI KHCIIO=-
Thl B pallMOHE, CITOCODCTBOBATL BBEICHUIO B PALIMOH MACHBIX M PLIGHLIX MPOAYKTOL.

JletH, y KOTOPLIX OTMeYaeTcsl Ae(hULMT XKeje3a, He3aBUCUMO OT HaJIMYMs Jinar-
HO3a «kenesonedULUMTHAs aHEMUs», IEMOHCTPHPYIOT BoJsiee HU3KNE OLEHKH MpH
MPOXOXKIEHWM CTAaHOAPTHBIX TCCTOB OMNPEAC/ICHHUS YPOBHS Pa3BUTHs, NPHYCM KaK
HEMNOCPEeACTBEHHO B rnepyol 3abGoneBaHus, Tak U B Bosiee cTaplueM BO3pacTe, KOrua
€r'0 MPHU3HAKH YXKe He oTMeuatoTcs. DTOT (PeHOMEH JIOJDKEH YMHTLIBATLCS NPU MPOBC-
JIEHWH OCMOTPOB JeTei BCeX BO3PACTOR, BbIOOPE AUETHI, ONPEACTCHHH IPYITI PHCKA.

Kapuec

CocTosiHue 3y00B W JeCeH BO MHOTOM OIpEIE/ISIETCsl XapakKTepoM NnuTaHus (co-
CTABOM MULIY M YaCTOTOM €€ YoTpeOACHHST) M MUILEBBIMM MPUBBIUKAMH. 3aMEUCHO,
4TO 3yOBl Y IeTei paHHEero Bo3pacTa, NnoJiyyalolux B OyTLII0UKe NOACHALICHHYIO BOAY
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nepea cHom, Bosibile noasepxKeHsl Kapuecy. PekoMeHaalmy o KopMICHUIO fieTeit
PAHHEro BO3pacTa cocTasieHbl € yUeToM npodunakTku 3aboscsanus OpraHoB po-
TOBOM nosocTi. Pekomenayercs faBaTh IETSIM MOJIOYHBIC MPOAYKTH! (TIpH OTCYT=
CTBHM QJIJICPTHYCCKOI peakun) He MeHee 2 pa3 B ieHb, OrPaHUYHTh YIIOTpebicHue
100% cokos Ha yposte 150 r B IeHb, HCKJIIOYMTD 110 BO3MOXHOCTH YIOTpeGNCHME
Fa3MpOBaHHLIX M MPOYUX HATIMTKOB C BLICOKUM CO/iepXaHHEM caxapa. B oTHolue-
HHH JIETKUX 3aKYCOK, KOTOpbIC JIIOOAT ACTH, TaKXKe HEODXONUMO MNMpOsIBIATL OCTO-
POXHOCTL. Pe3koe uamenenne pH B poToBoit nosocru, HacTynaioluee B pe3ynsTare
ynotpetneHHs MnpoayKToB, HMEIOLLMX BbIPAXKEHHYIO KHMCIOTHOCTh, BEJIET K pa3py-
LHICHUIO MoBepxHocTH 3y0oB. B HeKOTOPLIX ciiyyasXx WCIONL30BAHHE XeBaTe/ILHOM
pe3nHKy 6e3 coaepxaHus caxapa rnocjie ynorpebieHusi nuiuy crnocobeTsyeT HopMa-
anzaumu pH. [Mpu a1oM pebEHOK A0MXKEH 3HATH, YTO MOCTOAHHOE HCMO/b30BaHHE
KEBATC/bHOI PE3MHKH BElleT K BO3HUKHOBEHHUIO NMPOO/IEM C MULUEBAPEHHEM.

Haumnas ¢ paHHero Bo3pacta JeTAM JOJKHBI PUBMBATLCA HABBIKW THTHEHBI
poToBOit noaoctit. Poantean Kak oCHOBHas poJieBasi MOIe/b UIsl ICTEH BCeX BO3-
PACTOB JIOJIKHBLI COBMCCTHO € IETBMM COBEPLUATH ABAXILI B IEHb TMTHCHUYECKHE
npoueaypbl, odyUaTh AeTeii HCNOAb30BAHUIO 3YOHBIX LETOK M APYTUX CPEACTB I'H-
MMEHBI NONOCTH pTa.

@Top, yposeHb 0GCCNICHEHHOCTH KOTOPBIM CIYXHT OOHUM M3 (DakTOpOB BO3-
HMKHOBCHMSI Kapueca, B HacTOsILIEe BPEMsl MOCTYNaeT B cocrase oboralleHHOM
Bofornposontoii Boasl. [pu conepxanun dgropa B nuTeesoi Bote Huxe 0,5 mr/n
BCPOATHOCTD Pa3BiTH Kapieca 3y00oB 3HAYHTENILHO BO3pacTaeT.

OCHOBHBIM IHIIEBLIM HCTOMHHKOM (hTOpa ABIASTCA NMUTHEBAsA BOAA, CONEPXKa-
wast 06uI4HO oKoo 1 Mr hropa Ha | 1. C Bonoii yenosex nonyyaer 1—1,5 mr ¢ro-
pa. B Tex MECTHOCTSIX, [11¢ OTCYTCTBYET LIEHTPAIM30BAHHOE BOAOCHAGXKEHHE, 3ana4a
MELHLIMHCKHN paBOTHIIKOB COCTOUT B ofecneveHnH AeTCKOro HaceJeH sl HeobXo-
JIMBIM 2K30T¢HHBIM (hTOPOM.

Anneprua

AJIICPIrHUECKIE PEaKIN HA [THILUCBbIE MPOAYKTHI Yallle BCTPEUAKTCA Y NETEH,
OCOGCHHO ¢/ B UX CEMEITHOM aHaMHese oTMeyaloTcsl noaoduble npodnemsl. Kak
NPaBIvIo, NPOSABICHIS AUICPrii COMPOBOXIAIOTCS CUMIITOMAMM CO CTOPOHbI Abl-
xareasuuix nyreii win XKKT, Moxer crpanath Koxa pebeHka. Kpome Toro, HHorza
OTMEMAIOTCSl TAKHE CHMITTOMBI, KAK YCTAJIOCTD, MOBLILICHHasA COH/IHBOCTh, H3Me-
HCHUS NopencHs. B HacTosiee BpeMsl TEPMUH «[THIUEBbIC A/JIEPTHH» HAa MPAKTH-
K€ BKJIIOHACT, MOMIIMO KJIACCHYECKHX QUIepriveckux peakiuui, Takxe MuileByio
HENMEePeHOCHMOCTb, UTSl AMATHOCTHKH KOTOPOH HE CYILECTBYET OOLUENpPHHATHIX
JIOCTOREPHBIX TCCTOB. B CBA3N ¢ 3THM BpauM-neaHaTpel AOJKHBL ¢ 0COBOMH TiIA-
TCABLHOCTLIO COBMPATh AHAMHES M TMPOBOAHTDL €0 OLEHKY Yy JeTeil C ON03peHHEM
HA TTHLLEBYIO HENEPEHOCHMOCT.

CHHppom peduunTa BHUMAHKA C rMNePakTHBHOCTBIO

JnarHo3 «cuiapom aeduuuTa BHUMaHKs ¢ runepaktuBHocTbio» (CIABI) cra-
BHUTCS BpauaMH-CNELHATMCTAMM Ha OCHOBAHHH COYETaHHs CHELH(HUUECKHX CHM-
NTOMOB, TAKMX KaK:
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* [OBBILUEHHAS ABUTATE/IBHAA AKTUBHOCTD;

¢ SMOLMOHANbHAA MMIYJILCHBHOCTE;

* KOPOTKOE BpemA (PMKCALMH BHUMAHUI;

* HU3Kaa YCTOHYHMBOCTb K CTPECCY;

* MaHu(ecTalus N0 7-NETHEro BO3pacTa.

B Hacrosillee BpeMsi MOSBAAETCA Bce GONblIEC NOKA3aTeJILCTE CYLLUECTBEHHOM
PONH KOMMOHEHTOB, CONEPXAILHXCA B NPOAYKTAX MHUTAHMs, B PasBUTHH AaHHOIO
cocTOAHMS. K HUM OTHOCATCA PasiUYHbIC NALLEBLIE KPACHTEIN H APOMATH3ATOPBI,
caxap, HEKOTOpble MOTH(DHUMPOBAHHBIE XMPLL. JLisi KOpPEKLIMH COCTOSIH U JIeTeil,
crpanaromux CIABI, npuMeHsiioTes crnieumanbHbie auersl (Peitvronsa, anuMuHa-
LLHOHHbBIE), HCMOJB3YIOTCSI CNeUManbHbiec BUTAMUHHBIE no6aBku K nuine. OaHako
ONHO3HAYHBIX AaHHLIX 00 3(hPeKTHBHOCTH TAKOH MOHOTEPANTHKN HET.

AyTHam

IuarHo3 «aytu3M» (M CBSI3aHHAsSl ¢ HUM Tpyrina 3abonesaHuii) Bolles BO Bpa-
4yeDHYIO NMPaKTUKY CPaBHUTENLHO HenasHo. B cootsercTBMM ¢ MexayHapoaHoi
knaccudukaumneit 6onesneit 10-ro nepecmorpa (MKB-10), npuusaToil B nHalei
CTpaHe, ayTH3M OTHOCHMTCS K IpyImne paccTpoiicTB, XapakTEpH3YeMbIX KaueCTBeH-
HBIMW AHOMAIMAMH B COLIMAIBLHOM B3aUMMOACHCTBMM W o0umIcHHUM (BepDasibHOM
W HepepOanbHOM) M OrpaHMYEHHBIM, CTEPEOTHIHLIM, MOBTOPSIIOMIMMCSH HabopoM
MHTEPECOB M AEATENIbHOCTH. B OTHOLIEHUM MHUTAHMS 3TH CUMIITOMBI TPOSIBJIAIOT-
Cs1 B MPUCTPAcTHH peBeHKA TOJIbKO K OAHOMY, H30paHHOMY UM BUAY MUK, OTKA3C
OT HE3HAKOMOM MHMILUM, MOBLIIIEHHOW YYBCTBUTEJBHOCTH, CBSI3aHHONH C IMPHUCMOM
MUILIK (MCKaXXEHO BOCMPUATHE ¢ CTPYKTYPLI, TEMMNEpaTypsbl, UBeTa, 3anaxa). deru,
CTpajalollye ayTH3MOM, YaCTO OTKa3LIBAIOTCH OT ynoTpebacHus ()pykTOB H OBO-
LIE, 8T O4YEHb OTPaHUYCHHBIN HA0Op NpoaykToBR. HecMoTps Ha TO UTO BOJILILIMH-
CTBO M3 HUX UMEET HOPMANLHLIE MOKA3aTENW MACCHLI TEJla U pOCTa, OHH HAXOIATCH
B IpYIMe pMCcKa M0 pa3sBUTHIO CHMHApOMa HepocraTouHoro nuraHus. Hdereit a1oi
TPYMIbLI OYEHB CIOXHO YOEAMTb M3MEHMTbL MX INMLICBLIC NPUBLIMKH, HECMOTPSI
Ha KaXyILUeecs 0COIHAHHE UMM LIEJIECO0DPA3HOCTH NMPEUTAracMbIX H3MEHCHMIA.

B nensix xoppekuyu ocHOBHOro 3abonesaHust y eTeii, CTpasaioniux ayTH3MOoM,
LUMPOKO MPUMEHSIOTCS SJIMMUHAUMOHHBIC IMeThl, B nocaeanee spems nosisisiioTest
JaHHBIE, MOJYYCHHbBIC HA DONBUIMX MPYNNAX MALUEHTOB, O CYILIECTRBCHHOM YJIyULlIe-
HHUHM COCTOSIHHUSA Takux AeTel Ha (poHe MCKIIOYEHHUA W3 UX JAHETHI MOTEHCO/ACPKA-
LIMX MPOAYKTOB M Ka3eHH-MPOAYKTOB, coaepxaluux Monoko. [1pu arom Gonblioe
BHUMAaHNeE B TEpanuu yaeasercsa obecneyeHHOCTH ACTCil BUTaMHUHaMU 1 MITKpO3Jie-
MEHTaMHM, acceHUHanbHBIMM KK, Takke MCMoNMbL3yIoTCH CrelHalbHbIE TICHXO0I0-
rHyecKkue MeTONMKH, HANpaB/ieHHbIe Ha MoBbillieHKHe HHTepeca GobHoro pebeHka
K HE3HAKOMBIM EMY [MPOAYKTaM.

XpoHuyeckne 3abonesaHus

Kopuu MHorux 3aboneBaHui B3poCibIX Jioseit, Takux kak nopaxenus CCC,
HEKOTOPHIE BUILI paka, caxapHbli 1naber, 3/I0KauecTBeHHOE OXKUPEHHE, HAXOMIT-
ca B percree. [ns Toro uToObl NMPOTUBOCTONATH DTOH CTPALIHON 38KOHOMEPHOCTH,
B pa3HbIX CTpaHax paspabaTkiBaloTCA U LIMPOKO MPHMEHSIOTCS ClICLHAIbHbIE PEKO-
MEHIALMH [0 COCTABY MULLH.
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[Tnugesnie xupbi u 3aboaesanmna CCC

CornacHo AaHHBIM MEXIYHApOAHBIX MCClenoBaHuid, Haubosee BHICOKHE [O-
KasarTesiH CO/ICPXKAHHS XONeCcTeposia B KpOBH OTMEYAIOTCH Y JIeTeil W MOAPOCTKOB,
npoxupaomwnx 8 CLIA. [Lns 3700 Xe rpynnel XapakTepHO U camMoe 3HAYUTEIbHOE
MoTpedieHHe MPONYKTOB, COACPKAIUMX HACBHILEHHLIE JKUPLl U Xonectepon. Ma-
TEPHAJIbl AYTONCHH KOPOHAPHBLIX COCYNOB CBHIETEJLCTBYIOT O TOM, YTO PAHHUM
KOPOHApHBIi aTepOCK/IEpO3 pa3BMBACTCH B IETCKOM BO3PACTE W COMPOBOXIACTCH
BBICOKMM ypoBHem obiuero xonectepona, JINTHIT u JITNIOHIT u HU3kuM ypoBHEM
JITIBI1 B kpoBw.

CneunanbHble pekoMeHaauun no npodunakruke sabonesanuit CCC y nereit
cTapiue 2 JIET COBNaAaloT C TAKOBLIMH Y B3POCbIX:

* nosyueHue He bonee 30% oblLero Kanopaxa nuiM U3 Xupos (He 6onee 10% —
HaCBLILLEHHBIH XUp, 10 10% — HeHackileHHBL Xup, 10—15% — MoHOHEHAaCh!-
LLIEHHBII XKHP);

* ne Donee 300 Mr xonecTepona B ACHb.

JleTsiM B cembsx, MMEOIHX HebnarononyvyHbil aHaMHe3 mo 3aboneBaHHUAM
CCC, pexomenayercsi NpoBeieHHe PeryasipHOil CKPUHHHT-OLEHKW YPOBHS XOJIe-
CTEPOA B KPOBH.

Hecmotpst na (popmansio cobnionaemMoe TpebOBaHKE O CHUAKEHHHW CONCPXKAHMS
AKHPA B NPOAYKTAX NMUTAHMS JUIA AeTEil, B pa3BUTHIX CTPaHAX OTMEYaeTCs CyLue-
CTBEHHDBII POCT OXKHPEHUS BO BCEX BO3PACTHLIX TPYTINAX.,

O61uie AHeTONOrHYEeCKHE PEKOMEHAALIMH, HATIDABJIICHHLIE HA NpefoTBpallleHHe
PA3BHTHA OXHUPCHUST K CBA3AHHBIX ¢ HUM 3abonesanuit CCC, Bkatovalor:

® BLIGOP ANCT, COACPKALNX HESHAUUTENbHOE KONHYECTBO HACKILUEHHEIX XHPOB
I TPAHC=-XIIPOR;

® YRCJIHYECHHE NPHCYTCTBUS PbiObI, LENBHBIX 3¢peH, 0BOLUCH U (DPYKTOB B COCTA-
BE JINCTBI,

* HCKJIOUMSH e 13 aHeThl caxapcoaepxauux Hanutkos 1 100% cokog;

* MUHHMVM | 4 B ACHb AKTHBHOM (PH3NYECKON HATPY3KH,

* onyueHue He Honee 353% obduiero Kalopaxa rnmuild 13 XHpoB.

Jlanusie NTEABHOrO MOHUTOPHHIA CBHIAETENILCTBYIOT, YTO Y JETEH, Y KOTO-
PBLIX BHAYAJAC HCCNSAOBAHIS OTMEUAICA BLICOKUH YPOBEHL XOJIECTEPONa B KPOBH,
OH CHUXKAICH, vayuliies nokasatean aestenasHoctn CCC B uenom. HecMmotps
Ha TO UTO COBMOACHIE MPHBEACHHLIX BbILLIEC PEKOMEHAALNH HE YTPOXAET 3M0POBEIO
peGeHKa, Bpavl NpH NPOBEACHIN OCMOTPa AO/KHbL YAEAATH 0000 BHHMAHUE BO-
npocam obecneueHHOCTH AeTell MUTaTe/IbHBIMH BELLIECTBAMH, B HACTHOCTH XHPaMH.

MATAHUE B NOJIPOCTKOBOM BO3PACTE

K nonapocTKoBOMY MEPHOAY OTHOCST BPEMst XKH3HH MeXIy 12-M u 21-M rogom.
IT0 BpeMst TAOGWILHOI MCHXOMOTHYECKO, (DU3HO0NOrMYECKOH M MOBENCHYECKOH
TpaHcdopMali JIHYHOCTH, B XoIe KOTOpOro pebeHOK CTAHOBUTCH B3POCJIBIM Ye-
noBekoM. CHOXHOCTL 3TOTO 3Tana B XH3HHM 4eloBeka obycnosineHa macurabom
N3MEHEHHIT B [ICHUXONOrHYECKOM U (hH3HONOrHYecKoi cepax M HX COOTBETCTBUEM
Jpyr apyry. Yacro cyiiecTsyer cHTyallusl, KOra y MOAPOCTKOB CO3AAETCs HILLIO-
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315 MX MCHXOJOTHUCCKOH COCTOATCILHOCTH B PCLIEHHH CEPLE3HLIX 3ana4, OHAKO
(M3HONAOTHYUECKAA HEIPENOCTD, B TOM YHCIE CTPYKTYP, 0becre upaloinx BbICIIYIO
HEPBHYIO NESTC/ILHOCTE, OrPAHUMHBAET MX BO3MOXHOCTH. B 9TOM BO3pacTe rnoBbl-
IIAcTCA BAMAHHUE BHCUIHETO OKPYXCHHNs, CEMbs nepectaet ObITh OCHOBHLIM aBTO-
PUTETOM, Ha CMEHY €MY MPUXOMAT MONOACKHBLIE KYMHUPLI, TPOAYKTLI YCHEUWHbIX
PR-xamnanuii. [lonoGHble cuTyalluy 4acTo cTaHOBITCS MPUUMHONW KOH(MIMKTOB
MEXIY AETbMH W poauTeNsiMi. Bce ykazaHHbIC M3MCHEHUs HAXOMAT OTPaxeHUe
H B OTHOLUIEHUH TMOAPOCTKOB K NMHUTaHuIO. B TO Xe Bpems B nepuon 0ypHoro pocra
OpraHi3Ma aneKBaTHOE MUTAHUC SIBAACTCS abCONIOTHO HCODXOAMMBIM (DAKTOPOM
Xu3neobecneueHus. Bpaun, nenaroru, poauTenn J0/KHLI OUeHb BHUMATENLHO OT-
HOCHTLCS K BOTMIPOCAM, KACAIOLMMCS ITMTAHUS NMOJAPOCTKORB.

PocCT ¥ pa3euTHe

CyuiecTBeHHbBIE H3MEHEHMSI TICMXOJIOTMUU YEJIOBEKA, TMPOMCXOASIINEG B BO3-
pacte 12—16 ner, Tak Ha3biBaeMOM Ny0epTaTHOM MepHoje, B 3HAUUTENILHON CTe-
MEHHW CBSI3aHbl C TOPMOHANBLHBIM CABUTAMM, ONpPEACHSIOUMH (PU3HOTOTrHUECKOE
B3pPOCJIEHHE OpraHu3Ma, €ro roToBHOCTb K penpoaykunu. [osbiuieHue BblpadoOTKN
3CTPOTeHa, MPOrecTCpoHa, TECTOCTCPOHA BEACT K 3HAUYMTCIILHOM BHYTPCHHEH repe-
CTPOHKE OpraHu3Ma M MosBJIEHHIO BTOPHYHLIX [MOAOBLIX MPHU3HAKOB — Pa3sBUTHIO
MOJIOYHBIX XeJle3 Y JEBOYECK U POCTY BOJIOC HA JIMLE Y MAILUYHUKOBR,

Ins onpeneneHUs YPOBHS CEKCYaATbHOH 3pEocTH B nybepraTHOM NepHoie Mc-
MONbL3YETCs PEHTHHI CEKCYAJILHONH 3penocTH (onpefeicHue Craainu co3peBanms
no TanHepy). Y MalbuHKOB OLIEHKA M10JIOBOH 3PEJIOCTH NPUBA3aHA K PA3BHTHIO BO-
JIOCSIHOIO MOKpOBa B JIOOKOBOI 30HE. Y [ieBOYMEK MOMHUMO 3TOI0 OLUCHMBAIOT a3-
BUTHE MOJIOMHBIX Xene3. OueHka cocTOMT U3 nsTu craianii. Ha HauaibHOI cTammu
OMKCHLIBAIOTCS NMpenybdepTaTHbie NPU3HAKHK, [MTas CTAAUS XapaKTepu3yeT 3aBeplie-
HME pOCTa U Pa3BUTHS OPraHM3Ma, ero roToBHOCTL K Bocnpou3sojacTey. Ha kaxuoi
CTANMM CYLIECTBYET YETKas KOPPEJsLlMsi NPU3HAKOB CO3PeBaAHMs M NMPOUNX MapKCe-
POB pOCTa U pa3sBUTHS OPraHM3Ma: pocTa, Macchl TeJa, TCAOCIOXKCHUS, HHAIOKPHI-
HoM dyHkKumHM. [ToHMMaHHE B3aMMOCBSI3M HTHX MMAPaMCTPOB MOMOracT BpPavuam,
paboTaroLLMM C IMOAPOCTKAMM, OLCHUBATL MOTCHLUMAJ UX PA3BUTHS B DY/LyLIIEM.

(MOU3NONIOrMYECKOE U NICUXONOTHYCCKOE Pa3BUTHE JICBOUCK B LICJOM OICPCKACT
TAKOBOE y MalbuMKoB. Hacrynnenue MeHapxe — neppoil MEHCTpyaunu cuntact-
Csl KDMTEpHMEM BCTYIUIEHHS JIEBOYKHW B nepuoa nybeprara. Bodpact HacTyriacHMs
MEHapxe 3aBUCUT OT MHOXCCTBA NPHUYHUH DTHUUECKOro, reorpauieckoro, cotm-
aJIbHOr0, MCHXOJMOrHYeCKOro xapakrepa. B cpesiHeM 3TO MPOMCXOAUT B BO3PACTE
12,4 roga, HO MOXeT BapbMpoBaTh OoT 9 no 17 ner. Havapwumitcst Takum obpazom
nepuoy nybeprara y A€BOUCK, MPUHAICKALLNX K PasHbIM pacaM, MOXCT I1PoOA0/I-
XaTbes pasnuyHoe Bpems. [Mposeaennoe B CLUA wnccnenosaHue nokasaio, 4To
48% TeMHOKOXUX JIeBOYEK JOCTUTalOT 2-U CTaiui B peHTHHIE CeKCyalbHOIl 3pe-
JIOCTH K 8 roaaM, B TO BPEMS KaK CPEH MX DenbiX CBEPCTHHLL NOAOOHAs CHTYALLHS
xapaktepHa Juub uig 15%. [NepBuuHbIe NPU3HAKK POCTA MOJIOYMHBIX XKEJIe3 Y TeM-
HOKOXHMX [IeBoYeK nospisiiorcs B Bo3spacte 8.8 roaa, y Gensix — 9,9. Poct sojioc
B JIOOKOBO# 30HE ¥ TEMHOKOXHX JICBOMEK CTAHOBUTCS 3aMeTeH B 8,7 roaa, y OebIX
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oTcTacT Ha 2 rona. HactyruieHue MeHapxe B obeux rpynrax npyMepHO COBMajaeT —
12,2 rona y temuokoxux, 12,8 — y Genbix. [puBeficHHBIC TaHHBIC CBHACTEALCTBY-
IOT O TOM, YTO Y TCMHOKOXHX JICBOYCK NMyOepTaTHBIH NEPHOL HAYMHACTCH paHbile,
HO IPOI0JIKACTCS JOJbLIE.

Temnbt (hu3uveckoro pocra B MOJPOCTKOBOM NMEPHOIE 3HAUYUTENLHO BLILIE, YeM
B NPEAIIECTBYIOLINE MEepHOLI XXKM3HHK, B cpeaHeM poct 3a BpeMs nybepraTHoro rne-
proza ysennuupaercs Ha 20%. Tem He MeHee oTMeEuaeTCs OYEHD LUMPOKHI pa3bpoc
B IOKa3aTesx pocTa Cpeir noApocTKOB OAHOIO BO3pacTa, YTO OlpenensieT Hnpo-
KHE rpaHMIlbl HOPMbI [UISI POCTO-BECOBLIX NOKa3aTesei. DT1o HeoOX0AUMMO NMOHUMAaTh
NpU MPOBCACHHH OLCHKH M BbISIBJICHHM ACTEH C 3anepXKaMH pocTa W pa3BHTHA.
[Mocrenennoe yseauuenne pocra nNpoOMCXOAUT B TeyeHue 4—7 Jer, T.e. npakTHye-
CKH BCEro BpeMeHM nydoepratHoro nepvona. OnHako pe3kui CKayoK MPOMCXOAMT
B TeueHune |8—24 mec, B Tak Ha3biBaeMbliA pocToBON peIBOK. [10 Mepe nocTHXeHUsA
MOJIOBOI 3PEJIOCTH TEMIbl pocTa CHIKawTca. [1pn paHHEM HacTYIUIEHHM MEHapxe
y IeBoYeK oTMeyaeTca DoJiee aKTUBHBII POCT, YeM YV HX CBEPCTHMLL, Y KOTOPLIX Iep-
Basg MeHCTpyauusi npuuia B 6onece crapuiem Bo3pacte. B uenom poct opraHusMa
npojaosKacrcs 10 18 ner y aesywek u 10 20—21 y loHoLuei.

EcrecrsennbimM 00pasoM pocT opraHn3ama cornposoxaaerca Habopom macchl
Tena. 3a spems nyGeprarHoro nepuoja noapoctku Habupaior 40—50% csoero
«B3pocaoro» peca. Kaxk i pocr, Macca Tesia HapacTaeT MoCTerneHHo, HO TAKXKe MOIyT
OTMEMATHLCS 3HAMMTEABHBIC CKAYKH, NPH KOTOPLIX 32 KOPOTKMIi IPOMEXYTOK Bpe-
MEHH MACCi TeJ1a NOAPOCTKA MOXET YBETHYHTHCA Ha 6—8 Kr.

[To mepe nadopa pocta i Macca Tesa NPOHUCXOANT W3MEHEHHS CTPYKTYpPhbI TeJa
noapocTka. MameHsercs nponopums B COOTHOWEHHHM MbILUEHMHOH Macchl ¥ XHpa
Y MUIBMIKOB 1 ACBOMEK — 00BEM MbILLLL Y MAILMHKOB 3a BpeMs nmybepTaTHOro pas-
BUTHS NPCBBLILACT TAKOBOI Y IcBoMeK BaABoe. [1oist KHpOBOii TKAHH, B CBOIO OYEPE/Lb,
Bospacract ¢ 13% y manvyukos i 19% y acsouck B npenybeprate 10 npubanin-
TeabHo 18 1 24% cootpercrBenno. Takne pasjinuus B CTPOCHHH Teia ONpPEneasiioT
I pasiinyis B NOTPEOHOCTH B IHEPIHH M MUTATCLHBIX BEILIECTBAX, HEOOXOAMMBIX
MVTBYMHKAM H ACBOUKAM O TONAPOCTRKOBOM [MepHOLE.

lcHXonornYeckue H3IMEeHeHHS

B pesyabrare pocra i pa3sBHTHsI OPraHH3Ma MoAPOCTKH oOpeTaloT 06JIHK B3poc-
a0ro venoneka. CosznaeTcsi WANIO3HS, YTO BHEWHee (PM3HMUECKOe pasBHUTHE COOT-
BETCTBYCT MCHXHYECKOMY PasBHTHIO B3pOCioro uenoseka. OnHako crnocoGHOCTH
K COLMILHOI azanTali, aleKBaTHOCTh MOLHOHANLHLIX PEaKUHH MOAPOCTKOB
HE COOTBCTCTBYIOT HX BHelHeMy suay. YacTo 3pyvauiee BbipaxeHue, obpaleHHoe
K MoApocTKyY: «TBOC MOBEACHNE HE COOTBETCTBYET TBOEM BO3PAcTy» — KaK pa3 oT-
PAXKACT AMCCOHAHC, BO3HHWKAIOIMIL B BOCTIPHATHH B3POCJIBIX JIIOJCH NPU KOHTaKTe
¢ 13—18-neTHUMH IOHOLLIAMM WIH JAEBYILIKaMH.

OnHa 13 OCHOBHBIX Y€PT MOBEINCHHS MONPOCTKOB — HX CTPEMJIEHHE K HE3aBH-
CHMOCTH, NMOTPeGHOCTE K aBTOHOMHM BO Bcex cdepax XH3HW. B yacTHOCTH, 3TO
MPOSBASICTCS B OTHOWEHUH K ene. Hanpumep, B Buae NpOTECTa MPOTHB CEMEH-
HBIX TpanHUMii ynorpeGieHust Msca MONPOCTOK MOXET H30paTh BEreTapHaHCKOE

e it e Bk s
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MMTaHHe, OOBACHAA 3TO STHYECKHUMH CoobpaxeHHAMHM, KacaloummumMucs youicrsa
XKHBOTHBIX. PacnpocTpaHMBLIAsCA B MOCNENHHME TOAbI KYJbTypa ObicTporo nura-
HHSA — TaK HasblBaeMblH (acT-dhyn Takxke npencraniasercs rnoApoCTKAM TOYKOH UX
OTPHIBA OT TPAAHLINOHHOIO NMUTAHUA B ceMbe, OrpaHuueHue B ynorpebicHun 1no-
n00OHON NULIK BOCTPUHNUMAETCSI B 3TOM BO3PACTE KaK HETMPUATHE POINTESIMU Ca-
MOCTOATEJIbHOCTH, B3POCNOCTH MX ChiHA MJIH I0MEPH.

st Gonee YETKOro NOHUMaHHsA ocobeHHOCTel TeueHus nyGepTaTHOro nepuoaa
B KOTHUTHBHOM (NMO3HaBaTE/IbHOM) M 9MOLMOHANILHOIA chepe BLIAENAIOT TPH MepH-
Olla: PAHHHI, CPEAHUI U MO3AHUI NMOAPOCTKOBLIH Bo3pacT. [1pakTHUECKMi CMBICH
TaKOro pa3fefNeHUus COCTOUT B TOM, YTOOLI ¢ yuyeToM ocobBeHHOCTEH, XapaKTepHBIX
IUTA KaXXAO0ro 3Tana, NMpeUIOXUTh MOAPOCTKY ANEKBATHYIO, MAKCUMAJIBHO NMEPCOHH -
(DHUMPOBAHHYIO KOHCYALTALMIO B 00J1aCTH NOBEAEH U, OBILIEHUS, TUTAHUA B CII0XK-
HBIH BO3PAacTHOM MEPHO.

Ilns paHHero nogpocTtkoBoro mepuona (13—15 ner) xapakTepHbl ClEAVIOLIHE
ocobeHHOCTH:

* TIOBBILLIEHHOE BHUMaHKE K pasMepam M BUAY COOCTBEHHOrO Tena, ero OLUeHKe
IPYTHMM JIIONbMH;

® 3HAYUTEAbHOE BHAYAIC H YMCHbLIAIOLLECCSH CO BpEMEHEM JIOBEPHE H YBaXKECHHE
K aBTOPMUTETY B3POCJILIX;

® CHJIBHOE BJIMSIHME CBEPCTHUKOB B BOMPOCAX OLIEHKH BHEUIHETO BU/a (JocTura-
eT MakcuMyMa K 14 rogam);

® JKeJlaHME CaMOCTOSITE/IbHOCTH Ha (hoHE COXpaHsIoLIEHCsl 3aBMCUMOCTH OT PO-
LMTENECH B NPUHATUM PELLEHUIA W MOBCACHUM B HECTAHJIAPTHLIX CUTYaLLUSX;

® BO3pacTalolliasi TATa K MO3HaHMWIO, B TOM YHUC/C abCTPakTHOMY;

® OCO3HaHHEe BO3MOXHOCTH CaMOCTOMTE/ILHO TPAaTHTL ACHLIH, B TOM uucie
Ha emy.

s cpenHero noapocTkosoro nepuoaa (15—17 ner) xapakrepHnl cBon ocobeH-

HOCTH:

* MIOCTOAHHOE BIUAHUE OKPYXAaIOWHX CBEPCTHUMKOB, BbUICACHHE HECKOJILKHUX
aBTOPUTETOB U3 0611e cpelbl;

® CHMXKEHME JOBEPHUS K ABTOPUTETY B3POCIILIX;

* Done3sHeEHHOE BHUMaHHE K CBOEMY TeJly CHHXKACTCS 1Mo Mepe (pu3anueckoro co-
3peBaHHsA U Pa3BUTHSI BTOPUUHBIX MOJOBLIX MPH3HAKOB;

* (hopMHUpyeTCcsl COLMaNibHasl, IMOLMOHANILHAS, (PUHAHCOBASI HE3ABUCHMOCTD,
B TOM YHMCJI€ B IPUHSITAM pellieHMid, Kacalouuxcsl poibopa nuium;

® CHHJKAETCH IrOLEHTPU3M, (hopMHUpyeTcst Bonee KOHKPETHLIA HHTEPEC K pas-
JIMYHBIM chepaM KH3IHHU.

[Mo3nHui noapocTkosbiit nepuon (18—21 roa) Takxke umeer CBOH 0COBEHHOCTH:
® OKOHYaTEJIbHO (DOPMMPYETCS JIOTHYECKOE MBILICHHE, TEM HE MEHEEe B CTPEC-
COBbBIX CHTYaUMSsIX NOAPOCTKHW MOTYT COBEPLIATE HEODAYMaHHbBIE MOCTYITKH;

* hopMHpPYeTCA OCO3HAHHE CBA3HM MEXIY TCKYLIHM MOBEACHHEM M BO3MOXHbI-

MH €ro NocneacTBUsIMH B OyAyLLEM, B TOM YNC/IE UTsl 310POBbA,

* oopMIIsieTCs OCO3HAHHE COLMANIbHOIM, SMOLIMOHANLHOM, (hrHaHCOBOH He3a-
BMCHMOCTH OT POAMTEJIEH;
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® YCTaHaBJIMBAIOTCS LICHHOCTH M NMPUHLIMILI MOPANILHOTO, ATHYECKOro, peIMru-
O3HOTrO XapaKTepa, ONpeAcsiioUIMe XKU3HCHHBIH BHIOOP, B TOM YHC/E B chepe
MUTaHMS.

OueBunHo, 4TO BCE M3MCHCHMS, MPOMCXOASIIME C TMOAPOCTKAMM B MEPHOL
¢ 13 no 21 roga, MMEIOT NpsiMOE BAUAHKE Ha BLIGOP UMM nuTaHus. Tak, onaceHus
MO NMOBOAY Yrpo3bl YBEJMUEHUS] MACChl TEJ1a MOTYT CTaTh OCHOBAHMCEM LIS MEpexXo-
lla Ha HHU3KOKIOpHIHYIO nueTy. Hepa3sBUTOCTL MBILLIEHUA HE IMO3BOJISIET B ITOM
BO3pACTe OLIEHUTD MOTEHLHAILHYIO YTPO3Y HEMPaBHILHOTO MIMTAHMS [UIA OyaylLEro
pa3sutus. K coxanenuio, 06y4eHHe MOAPOCTKOB NPUHLIMMAM MPaBHILHOTO MMMUTa-
HHs, BepexXHOro OTHOLIEHHS K 30POBBIO B LIEJIOM OKa3biBaloTcsl 3¢ peKTHBHBIMH
TOJILKO B BOMPOCAX, KaCalolUXCA OTAENBHBIX 3JIEMEHTOB BHEUIHErO BMIA: BOJIOC,
KOXH M T.1.

MoTpe6HocTb B NUTATENbHBIX BELWECTBAX

Pexomenayestbie HOpMbI noTpebneHus nutatensHbIX Bewects (PHIIB), paspa-
BoTaHHbIe 15 TOAPOCTKOB, OTJHYAIOTCS B 3aBMCMMOCTH OT M0JIa M BO3pAacTa. 3ToT
NMOKa3aTesb XapakTepHu3yeT YCpeaAHEHHYIO MOTPeOGHOCTE B SHEPTUH W MUTATEIBHbBIX
BeuiecTeax. MHanBnayansHass norpebHOCTL 3aBMCUT, MOMMMO MOJIAa M BO3pacTa,
OT CTpoeHus Tena pedeHKa, VPOBHA (DM3UUECKOI 3peslocTH U (PU3UYECKOH aKTHB-
HOCTH. B cBsizn ¢ atum npu padore ¢ neremu PHIIB MOryT ciniyXuTh OpMEHTHPOM
15t Bpaya, MpoOBOASLLETO OLEHKY NMHUTAHUA peDeHKa, HO OCHOBHBIM KPHTEPHEM [PH
MOCTAHOBKC TOIO WIN MHOIN0 NHArHO3a SBJSIIOTCS! TOJIBKO JAHHBIE KIMHUYECKOIO
obcnenoBanus, Bralovaiomero cfop aHaMHe3a, B TOM YMC/ie CeMEHHOro, ocMoTp
pebcerka, onpeneachme pusnkanbibix napametpos H MMT, nposeaeHue npobei-
«CKJIUIKH», NP1 HeoOxonuMocTi 1a00paTOpHLIX aHATH30B.

MoTpe6HoCTL B 3HEPrUKM

[Mpu pacuere npuGAN3HTENLHOI NOTPEOHOCTH B IHEPTHU Y MOAPOCTKOB HEOHX0-
AUMO VUHTBIBATE CJICAVIOWINE KPHTCPHH:

* TOYHbIH BO3pacT;

* [on:

* Maccy Tena;

* POCT:

* VPOBCHbL (PU3NUCCKOIl AKTHBHOCTH.

Buuieasiior uetsipe ypoBHs (hM3HUECKOIl AKTUBHOCTH: CHAAYHH, HU3KUHA, BbICO-
KHIi, OMeHb BLICOKHIL.

HesanucHMO OT YCTAHOBICHHOTO 1Sl KOHKPETHOTO MOAPOCTKA YPOBHA (hH3HME-
CKOIl aKTHBHOCTH B KAXIOM ciiyuae aobapnsiercs 25 KKal B AEHL C yYETOM MOTped-
HOCTH pacTyIllero opraHu3Ma B aHepruu. B crieunansHbIX TabiHLax npyuBOASATCS
NpUGAN3HTEbHBIC 3HAYEHUS NOTPeBHOCTH B HEPIHMM ISl PA3HBIX YPOBHEH (DH3H-
YECKOIi aKTHBHOCTH € YYETOM MPHBEACHHLIX BHILLE KPUTEPHEB. ;

HauGonee mHdOpMATHBHEIM HHCTPYMEHTOM OUEHKH AEKBATHOCTH NoTpebisie-
MOIl SHepruM noTpeGHOCTH B Helt cayxuT onpenencHine UMT. [NoBeiiueHue Maccel
TeJa CBMACTENLCTBYET 00 M3NHUILHEM MoTpebieHHH 9HEPTHH, B TO BPEMS KaK MOTe-
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PA Macchl Tena wan cHkenne UMT Huke 3HaueHHH, COOTBETCTBYIOLMX BO3PACTY
W MONY, ABIAIOTCA NMPHU3HAKAMH HCOCTATOYHOIO MONAYMEHHS SHEPriH OpraHu3MOM.
TpHYHHBI HEAOCTATKA 3HEPTHH B OPraHU3ME;

e co0nI0NeHNE OrPAHHYHTELHON ANETHI B LIEJISIX MOXYASHHSI;

* Dponauyni obpa3s KH3HH;

* YNOTpebieHHEe ANKOroas 1 HAPKOTHKOB;

* HaIH4YHE XPOHHUECKNX 3aboeBanmii (Goneann KpoHa, KONUTOB M /1p.).

JIMWIHAA HEPrus NoCTynaer B OpraHu3M INOAPOCTKOB C NPOAYKTAMM, COMEp-
XKalMMN 3HAYWTENIBHOE KOJMYECTBO XHPOB M caxapoB. Cnaakue ra3mpoBaHHbie
HANMHTKH — OCHOBHOI HMCTOYHHMK BpPEAHLIX CaxapoB B pauHOHE THHEWIKECPOB.
1o naHHBIM McenenoBaHuit, nposeacHHbIX B CLUA, Takue HanuTKK ObIBAIOT UCTOM -
HUKOM 8% nocTynneHns Kanopuii y aAeBoyek U 9% y ManbiuKoB. Bapocibie no Bo3-
MOXHOCTH JIODKHbBI Pa3bsICHATHL MOAPOCTKAM Yrpo3y, CBA3AHHYIO C NMOCTOSIHHBIM
ynoTpeGaeHHeM CIalKUX HAMHTKOB, NpeUlaraTh UM pasyMHYIO aJlbTEPHATHBY.

benok

[NoTpebHoCTE NONPOCTKOBOro opraHu3Ma B Oejke BapbMpYeT B 3aBHCHMOCTH
OT CTENeHHM ero co3peBaHusl. [1pu pacuere notpedbHoOCTH B BENKE YUYUTLIBACTCH KO-
JIMMECTBO, HeOOXoNMMOE LIS HOPMAJILHOIO POCTa U COXPaHEHMS MOJOXHUTC/IbHOTO
banaHca a3ota B opraHuame. OnpeneneHue norpebHocTH B 6enke JUIsi KOHKPETHOIO
HHAHBHAA NMPOM3BOAMTCAH B pacyeTe Ha KWJIOrpaMM C YHETOM TEMIOB pocTa W nonaa
MOAPOCTKA.

B rpynny pucka no GeAKOBOW HEAOCTATOYHOCTH MOIYT MONAcTh MOAPOCTKH
CO CNEenYIOLIUMH NpobneMamu:

® COLMANEHO OBYCNIOBNEHHBIM HU3KUM YPOBEHEM TTUTAHUS;

* XPOHMYECKHMH 3ab0JIeBaHUSIMM:

* HEKOPPEKTHLIM NnoafopoM AHeT;

* YIIOTPebIEHUEM ATKOTONsl U HAPKOTHKOB.

[MocnencTeus 6eIKOBOMH HEAOCTATOYHOCTH B MOAPOCTKOBOM BO3PAaCTe OKa3biBa-
10TCH OBICTPO 3aMETHLI: 3aMe/uiseTcsi Habop Macchl Tesla U pocTa, CHHUXKAETCS 11O
MBILICYHON MaccChbl, MCHSIOTCS Mponopuuu Teaa. [locTerneHHo CHUXaeTcst HMMYH-
Hasi QyHKUHMA, Bo3pacTaeT 3a60eBaeMOCTh HH(PEKLIMOHHBLIMH 3a00JIeBaHHAMM.

Yrnesofb! ¥ NuileBbIE BONOKHA

CyrouHas norTpeGHOCTb B yrjieBogaxX B MOAPOCTKOBOM BO3pacTe COCTABISICT
130 mr/cyr. Kak ¥ mng DONBIIHMHCTBA TTMTATEILHBLIX BELUCCTB, ITOT pacueT JIOJIXKCH
ObITh nepcoHudruMposad, Benyiiue akTHBHBIA 06pa3 XH3HH, OLICTPO pacTyuime
MOAPOCTKM HYKAAIOTCS B 60JIbLIEM KOJIMUYECTBE YIICBOLOB JUlsl NOUIEPXKAHHA HCOD-
XONUMOro ypoBHsi 3Heprud. [Mpun HU3KOH (PU3MUECKOIT AKTHBHOCTH, HEKOTOPLIX
XPOHUYECKKX 3a00/ieBaHMAX MOTPEOHOCTE B YIJICBOAAX HHXE YCPCAHEHHOH HOPMBbI.

JIyqIIMM MCTOMHMKOM YIJICBOAOB SIBJIAIOTCA MPOIYKThl M3 LEJILHOTO 3¢pHa, CO-
JepXallKe TaAKXKE BUTAMMHbLI, MUHEPAIE!, MHILEBLIE BOJIOKHA.

B LenoM ciydad yriaeBOAHOW HEMOCTATOMHOCTH OTMEYAIOTCH B KJIHHHMMCCKOI
MPaKTHKE NOCTATOMHO PENKO, TEM HE MEHee HeoOXOMMMO C/ICAHTL 3a TeM, UTOObI
PALIMOH MOAPOCTKOB coepxaj HeoBX0AUMOE KOTUYECTBO YIJIEBONOB.

%
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B nocnentiee Bpemst MosiBUIIOCE MHOTO JIAHHBIX O HEOBXOMMMOCTH MOTpebiie-
HHSI 3HAMUTENIBHOTO KOJIMYECTBA MHLICBLIX BOJOKOH (KJICTYaTKH), B YACTHOCTH,
B Bo3pacre 13—20 ner. PekoMenyemblie HOPMbI NMOTPEGICHHS MMUILEBLIX BOJOKOH
cocrapisiior 31—38 r/aeHn was oHowel u 26 r/cyT WS JEBYIIEK B 3aBUCHMMOCTH
OT BO3pacrta W YpoBHs (DH3INYCCKOH aKTHBHOCTH. MCTOMHUMKAMM NMUIIIEBLIX BOJIOKOH
CIYKaT LenLHO3epHOoBas MULIA, (DPYKTHI, OBOLIH.

Mcenenopanust, nposenernsie B CLLIA cpeam rnoapocTkoB, MoOKa3biBaloT, YTO
peaibHOE MOTPed/IEHHE MMULIEBLIX BOJIOKOH COCTAaBJISICT MEHEE MOMOBHHE! OT PEKO-
MCHIYEMOM 103bl. B 3TOi cBSI3M HEODXOAMMO PasbsACHSITHL MOAPOCTKAM BaXHOCTh
ynoTpebieHuss UMH MPOAYKTOR, COAEPXAalluX NUILEBbIC BOJOKHA, 0CODEHHO ¢ Lie-
JIbI0 HOpManu3auny GyHKUHA KHevuHnKa, npoduIakTHKH OHKOMOTHYCCKHUX 3a-
Oosnesanumii 1 3abonesannit CCC.

Xup

PexkomeHayemble HOpMbE NoTpebaeHNs XKUpa JUlsl NOJIPOCTKOB HE YCTAHOBJEHHDI.
Onpeneneno, 4To Kup 101KeH ObITb HCTOUHHKOM He 6onee 30% KamopHit, H3 2TOro
obLema He Gonee 10% nomKeH coCTaBnATE HACHILIEHHBIH Xup. Pauvon noapoct-
KOB B 005132 Te/IbHOM MOPSUIKE 10/KEeH BKIOYATh NMOJIWHEHACHIIIIEHHBIC THHOICBYIO
N JIMHONICHOBYIO KIeaoTsl (Tadan. 6.22).

Tadanua 6.22. Mpubansnrenshbie peKoMeHLYeMbie IHEBHBLIE HOPMBI NOTPeBCHHs MONPOCT-
KaMI AKHPHLIX KHCAOT

AK MaabuuEn JeBoukn
Jlunoaenan kueaora (omera=6), r 12—16 10—11
Jlnnonenonan kuciora (omera-3), r 1,2—1.6 1—1,1

BuUTamMHHLI W MUHEpANDI

[MoTpeGHOCTL OpraHit3Ma B BUTAMHHAX 1 MMKPO3/JIEMEHTAX BO3PACTACT MO Mepe
ero pocta n pazsuris. Ocoboe 3nadueHue Uist OpraHM3Ma NMoApPOCTKa UTPAIoT BElle-
CTBA, HCOOXOANMDBIC U5t (DOPMIPOBAHMS MBILLLL, KJICTOK KPOBH, KOCTHOI CHCTEMBL.
Mopmupopanne nocaenHeil He 3aKaHYHBaeTCsl ¢ OKOHYAHHEM MyDEepTaTHOrO MepH-
014, 1OITOMY HCOOXOAHMOCTD MOMACPXKAHUS AlleKBATHOrO YPOBHS BellecTB, obec-
MCMHBAIOUIIX IO, OCTACTCH AKTYAILHONH Ha NPOTSLKEHUH BCed XH3HHM. B nepuon
PE3KIX CKAUKOB POCTA, XapaKTCPHLIX UlS ONMpele/IeHHBIX 3TAarnoB MoJAPOCTKOBOIO
MePHOIA, PE3KO BO3pacTaeT NoTpedHOCTh B BUTAMMHAX U MUHEpanax, yUacTBYIOUIHX
B npoueccax cuuTesa pubonyknennonbix (PHK) 1 ne3okcupuboHyKIIEMHOBBIX KHC-
Jot (1HK).

CyuiecTBYCT HEKOTOpOE pazinyue B MoTpeOHOCTH B BUTAMHMHAX H MHKpDO3Jie-
MEHTax v oHollei 1 aesyuick. Tak, B nepHoa MoJOBOro CO3peBaHHA MaTbYHKaM
HeoBXOAUMO MoJAYYaTh AONOJHHTEILHO BCE MUKPOJIEMEHTHI, 38 HCKINIOMCHHEM
Kesesa npu oreyreTeuy 3abosepaHHil, CBA3aHHBIX € ero aeuuuToM. B TO Xe Bpe-
M$l ZICBOYKH B 3TOT NMEPHOI HYXIAKOTCS B XKEJE3€ B NMEPBYIO OUepelb, MOCKOIbBKY
ero NnoTepu ¢ MEHCTPYAIbHON KPOBBIO MOrYT ObITh CYIIECTBEHHBI ISl OPraHM3-
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Ma. B nenowm mecnenosaHus, NPOBEACHHMBIC B PA3HbLIX CTPaHaX, CBUAETEALCTBYIOT
O TOM, YTO Cpeay NoApPOCTKOB, 0CODEHHO JKEHCKOIo MoJja, OTMEHAaeTCsl HeaoCTa-

TOYHOCTb BCEX TPYMI BUTAMMHOB H MHUKpPO3JICMCHTOB, OCOOECHHO BUTAMMHHA B,
KTBLUIHA, MHILIEBLIX BOJIOKOH.

Kansmuii

[lybepraTHBlii nepnon — BpeMsi HauWBbICLIEl NOTpeGHOCTH OpraHu3Ma B Kallb-
LMK, YTO CBSI3AHO C TEMMAaMMW Pa3BHTHSA MBILLIEYHOM, KOCTHOM, 3HIOKPMHHOH
CHCTEM. DTO BpeMsl XapaKTepH3yeTcsi BbICOKHM TeMMoM Habopa KOCTHOH MacChl —
B 4 pa3a Bbilue, YeM B MPEALIECTBYIOUIME NEPUOAbI Pa3sBUTHs. B yacTHOCTH, Y JI€-
BOYEK-T0APOCTKOB 92% KocTHOI Macchl hopmupyetcs 10 18 ner. C TOuKu 3peHus
npoHAaKTHKHN ocTeonopo3a nepuon 13—18 ner, Takim obpazom, sIBJSETCS KPUTH-
YECKH BaXXHbIM.

OnTHManTbHOE peKoMeHIayeMoe norpebiaeHue Kanbums B Bospacre |1—24 roaa
cocrasisieT 1200—1500 mr/cyr. Takoit A0CTaTOMHO BLICOKHIT ypoBeHb norpede-
HHA 3TOr0 JIEMEHTa HeOOXONUM JUISl JOCTHXEHUS OPraHM3MOM IeHETHUCCKH Jie-
TePMHHHUPOBAHHOIO YPOBHA KOCTHOM Macchl. OTMeuUeHa HHTEpECHAasi OCODEHHOCTD:
Mo Mepe U3MEHEHHs XapakTepa MUTaHus!, CBA3aHHOrO C MOCTENEHHBIM CHUXKEHHUEM
JOJTH IOMAIIHEr0 MUTAHUSA W YBEIHUCHUEM A0JIM NUTAHUSA B LLKOJIC, HEIOPOTHX pe-
CTOpaHax M T. M., YMEHbIIACTCH KOJMUYECTBO NMOTPEeOIsIeMOro AeBOYKaMH-110/1pOCT-
KaMm¥ Kanbuus: B 12—13 ner oHo cocrasnsiet 865 mr/cyT, B 19—21 ron — 804 mr/cyT.
[loTpebneHne KanpuMs MAIbYMKAMHU-TIOJIPOCTKAMM OCTAETCS IPUMEPHO OIMHAKO-
BbIM ¢ 13 1o 21 rona — 1140 mr/cyT.

O4eBHAHO, YTO NPOQUAAKTHKA HEAOCTATOUHOCTH KajlblMsl JO/UKHA ObITh Ha-
rpasieHa Ha MoJy4EHHME MOAPOCTKAMM MOJHOLECHHOTO MUTAHKS, COACPAKALICTO MO-
JIOYHBIE MPOAYKTHI (MPH OTCYTCTBUM AJUICPIHMECKMX PCAKLINil), 3C/ICHbIC INCTOBLIC
OBOLLIM, OPEXH. B HEKOTOPBIX ClyyasX MOXHO PCKOMCHILOBATL HCKYCCTBEHHO 000-
TalllcHHbIE KAIbLUMEM MPOAYKTEl — COKM, FOTOBbLIC 3aBTPAKH M JIp.

Keneso

[ToTpe6GHoCTL B Xene3e B nepyon ¢ 13 no 21 roxa noctosiHHO Bospacract. B pa-
CTYLLUEM OpraHM3Me 3HAYMTEIbHOE KOJIMUECTBO XKeJle3a HeoOXoAMMO Uis (hopMupo-
BaHWS MbILLIEYHOM Macchli U yBenuueHust obbema KpacHoii kposu. [Tomumo 21010
y IIEBOYEK NMPOMCXOMUT MOTEPS XKeJe3a BO BpeMsl MEHCTpYallHit, uTo Takxe Tpebyer
€ro 3HAYUTEJILHOTO MOCTYIUIEHUS! LIS NMoiepXaHus Heobxoaumoro ypostst, Ecan
110 HACTYIUICHHA MEHCTPYalHii peKOMCHAyeMast JI03a XKene3a cocrapisieT 8 Mr/cyT,
TO C UX HACTYIUICHMEM OHa Bo3pactaer 10 15 Mr/cyT M ocTacTcsl Ha TAKOM YPOBHC
1o 20—22 ner. Boicokas noTpe6HOCTE B XeNie3e W B 1Ie/IOM HHU3KHIT YPOBEHb €ro ro-
Tpebnenus (13,3—13,7 mr/cyr) o6ycnoBAMBAIOT Yrpo3y pasBUTHA Aeduuura Xe-
Jie3a y nepoyex B Bospacre 13—19 ner. D10 cocrosiuue oTmeuaercst Y 9% nNeBoUucK
no 15 neru y 16% nesywek 16—19 net. ¥ ManbuuKOB-NOAPOCTKOB ACHHIINT XeJiea
BCTpEYaeTcsl pexe, peKoMeHayemas no3a norpebieHus xenesa st 9TOH TPYInbl
cocrapnsier 8—11 mMr/cyr.

DakTopbl pUCKA Pa3BUTHs AedHLIMTA XKese3a y NMOAPOCTKOB AE/SIT Ha IBE TPYIl-
Mkl B 3aBUCHMMOCTH OT OCHOBHOMN NMPHYHHBL:
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* HEJ0CTAaTOYHOE NOTPEOICHUE XKeNe3a, HapyuieHue abcopbuun U XxpaHeHHus
XeJle3a B opraHusMe:
— BEreTapuaHCcKoe NUTaHue;
— HHU3Koe noTpebieHue Msca, pblObl;
— HH3Koe norpebnenne nuiLK, 6oratoi acCKOpOHMHOBOI KHUCIIOTOIM;
— OrpaHMYeHHOE MUTAHUE;
— 3HAYUTENILHYIO NOTEPIO MACChl Tena,
— ynotpebieHHe aTKOoro/isi H HApKOTHKOB;
— KeJe30Ae(PUUMTHYIO aHEMHIO B aHaMHese;
* MOBLIIIEHHYIO NOTPEOHOCTD B XKelle3e, NOTEPH XKee3a OpraHu3MOoM:
— JUIMTENbHBIE, 00WIbHBIE MEHCTPYALIMH Y IEBYIIIEK;
— ObICTPBII pocT;
— OepeMCHHOCTE;
— BOCMANINTENbHBIE 3a001eBaHNs TONCTOI KMIIKH,
— ureastoe npumeHenue HITBC unm riioKoKOpTHKOMAOB,
— 3aHATHS CNOPTOM, TPEOYIOLUIMM NOBbLIILIEHHOW BLIHOCIHBOCTH,
— WHTEHCHBHbIC 3aHATHS CITIOPTOM;
— JIOHOPCTBO;
— HOCHTENLCTBO Mapa3uToB.

[Innk

B noapocrkoBom Bo3pacte UMHK HEOOXOAMM Ul PpOCTAa M CEKCYANBHOIO CO-
3pesanis. Pekonenayembie HOpMBI noTpedbaeHmst UMHKA coctasiasiiotr 9—11 mr/cyr
wis Maibuukos 11—=18 ner n 8—9 mr/cyr st aeBoMEK TOro xe Bo3pacta. [lomy-
AAUMOHHBIC HCCACAOBAHNS TTOKA3LIBAIOT, YTO MOJAPOCTKH, MOAyUYAlOLIHE aleKBaT-
Hoe nuTaHue, B uenom obecnevers! LTHHKOM B NpeaeiaX peKOMeHIYeMOH HOPMBI.
HenoctatouHOCTD HHKA MOXET OTMEUATLCS! Cpein NMOAPOCTKOR, YIOTPEOIsIIOLNX
HENOCTATOUMHO NPOAVKTOB XKHBOTHOIO NMpOHCXOXKIEHNSA UITH HaXOMSUIMXCH Ha orpa-
HHMHTEAbHBLIX AHETAX.

OGoraicHie NPOAYKTOR NMUTAHNSI LMHKOM siBnisieTcs Gonee aewesbiM, adgex-
THBHBIM 1 JI0JITOCPOYHBIM cpeacTBoM npodmnakTiku aeduunra unHka. B Kasax-
CTAHE LWHHK BXOMANT B COCTAB NPUMECH UTSt o6oraleHus niieHHYHOM MYKH NEPBOro
Il BBICIIICTO COPTA, W MPH YCJAOBHH AOCTHXEHHS YCTOHYHBOMH (hopTH(IHMKaUMH BCeH
MIWCHHYHOIT MYKH MOXHO YCNEUIHO pEWINTE npobaeMy aeduuuTa UHHKA B pECy-
Oinke.

Monnesan Kuca0Ta

MorpeGuocts B (hosneBsoil KUCIOTE B NMOAPOCTKOBOM Bo3pacTe 00yCc/OBIEHa ee
yuactiem B (hopMHpoBaHHH MblLLEYHON Macchl. Kpome TOro, AeByLUKH, YXe HO-
CTHTLIHE NETOPOMHOIO BO3PACTa, JOJDKHBI MONYYATh JOCTATOYHO (DOJIMEBOH KHC-
A0TbI, 4TOOBI H36ekaTh AeeKTOB MAONA B CAy4Yae HACTYIUIEHHA DepeMEeHHOCTH.
Pexkomenyenmble Hopmbl notpebnennst cocrasnsiior 300—400 mr/neHs B 3aBUCHMO-
CTH OT BO3pacTa noapocTKa. IpHCYTCTBHE B MCHIO JIMCTOBBIX OBOLUEH, LIMTPYCO-
BBIX, IPOJIYKTOB, HCKYCCTBEHHO OBorameHHbIX ()ONMEBOH KMCIAOTOM, MOMHOCTLI)
MOKpbIBAET NOTPEOHOCTH OpraHH3Ma.
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BHTAMHHHBIE H MHHEPANOCOACPXKALIHE N00ABKH

B COOTBETCTBHH C COBPEMEHHOMM NMO3UIIHEH Bpauei U IMETOJIOTOB, NOAPOCTKAM,
KaK, BIIPOYEM, M MPEACTABHTENISIM APYTHX BO3PACTHBIX IPYIII, peKOMEHIYeTCs 110-
JIy4aTh HEOOXONHMBbIE BUTAMMHBI 1 MHKPO3JICMEHTBI HETMIOCPEACTBCHHO U3 MHILH.
MeHio, BKIIOYAIOLIEE pa3iMuHbIe OBOLLM, Pa3Hbie BUALI Msica W puiBbl, LelbHO-
3EPHOBBIC MPOAYKTHI, MOJIOYHBIE TIPOAYKTHI (ITPH OTCYTCTBMH HEMEPEHOCHMOCTH)
MOJHOCTEI0 ofecneunBaeT moTpeGHOCTh OpraHM3Ma B 3THX BemlecTBax. Opnako
H3BECTHO, YTO MEHIO NMOAPOCTKOB, KAK IPaBUJIO, HE COOTBETCTBYCT TpeOOBAHUAM
30OPOBOIO MUTAHWS, COMEPXHT MPONYKTHI C HU3KOH MUTATEJbLHOH LEHHOCTLIO,
HE3HAYNTENbHBIM CONepXaHUeM HECOOXOAMMBIX BUTAMMHOB M MMHEPAJIOB.

[lo maHHBIM, TIONMYYEHHBIM B pa3HbLIX cTpaHax, ot 15 no 49% nonpocTKoB
XOTA Obl KAaKOE-TO BPEMS MCMONbL30BAIN BUTAMHUHHO-MUHEPAIbHBIC KOMILICKCHI.
bonee 1/3 nonpocTKOB NPUHUMAIOT WUIK NMPUHUMAIKM paHee BUTAMUHLI A W (M)
E u xanpumit. MHTEpPECHO, YTO MOAPOCTKH, MCMONB3YIOUIHE 3TH KOMITJISKChI, Xa-
PaKTepHU3yloTCs B Le/IoM 0oJiee BHUMATE/IBHBIM OTHOIIEHHEM K CBOEMY 310POBbLIO
H K ITHTaHHIO B YaCTHOCTH.

MHiyesbie NPUMBLIYKK M NULLEBOE NOBEiEHHE

Haubonee xapakTepHbIe YepThl MULIEBOrO MOBEACHUS NOAPOCTKOB!

® HEperylspHOE MMHUTaHME,

® 3HAaYMTENbHAs [0S 3aKyCOK (MeueHbe, OKONANKH M JIP.) B paLlMOHE;

® [IpHEM ITHILH BHE I0Ma;

® YyNOoTpebleHHE 3HAYUTEILHOTO Koin4yecTna (pacT-(yna,

® IUETDLI MPH OTCYTCTBMMU MEAWLIMHCKHUX MOKa3aHH K.

K cdaxTopam, onpenensiolnM Takoe MULLEBOE MOBECHHE, MOXKHO OTHECTH Clie-
Aylolue:

® CHWXKEHME BIIMAHUE CeMbHW Ha BbIOOP MULLH;

* yBejiM4eHMe BIMSHUSI CBEPCTHHUKOB Ha BhIOOD MUK,

® yBeJIMYEHME BIMSIHUS PCKIIAMBL M TIPOYMX MCAHA-CPEICTB,

* NpOBEAEHWE OCHOBHOIO BPEMEHH IHS BHE 0Ma;

® OTCYTCTBHME KOHTPOJISI CO CTOPOHBI POAUTE/EH M YUUTEIICH,

® OTCYTCTBHME OCO3HAHMS MNMOCNEACTBHIA HENPABUILHOIO MUTAHHKS [UIsI 3]10POBLA

B MMOCJIEAYIOLIHE TOMbI.

CornacHo onpocam, NpoBOAMMEIM CPEMH MOAPOCTKOB, OCHOBHBIE KPUTCPHH BbI=
O0pa UMM NMULIK:

® BKYC;

* yno6CTBO B HOCTHXKEHHUH;

* DLICTPOTA YNOTPEONeHUsI.

MMeHHO HenoCTaTOK BpeMeHH, He0DXOAUMOTrOo [UIsl TOro, YTOOL! HATH WK MPH-
FOTOBMUTE NMOJHOLUEHHYIO MULLY, MOAPOCTKH CUUTAIOT OCHOBHLIM 6apbepoM Ha IMyTH
K 310POBOMY MUTAHMIO. KaK roBopMIOCh BhillE, MOAPOCTKAM HE CBOHCTBEHHO 3ay-
MBIBaTBCA O NMOCJAEACTBUAX OBICTPOrO, 6EAHOr0 BUTAMHHAMH H MHKPO2JICMCHTAMH
MUTAHMS VI MX 300pOBLA B OyayiieM. Bonbuyio poik B NPUHATHH UMW PCLUEHUS
TIPY BEIOOPE NMUTaHHS HIPACT XKEeNaHHUE Ka3aThCA B3POC/Ee U CAMOCTOATE/IbHEE B IJ1a-
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3aX CBEPCTHUKOB, MOAPaXaTh B3POCALIM. B 9TOM CBOEM XKelaHUM OHM YacTo rNepe-
CTYNAIOT TPAHMLLI 3APABOr0 CMbIC/AA, HAYMHAIOT YNOTpeOasATL aANKOrosib, KYpPHTh,
MPOSIBJISITH M PE3MEPHYIO CEKCYANBHYIO aKTUBHOCTL. Posib poauTesieit 1 rneaaroros,
C YUETOM CKa3aHHOr0 BbILIE, COCTOMT B TOM, YTOOLI CHOKYCHMPOBAaTL BHUMAHKE MO/~
POCTKa Ha KPaTKOCPOYHBIX LIC/SIX: YCIIEXE B KOHKPETHOM [e/ie, obpeTeHue Xxopolei
(pnznyeckoit hopmbl, BEICOKO LIEHUMOMH B NMOAPOCTKOBOM Cpele, MoaydeHHH 3apsiia
aHepruu. [1paBuibHO cHOpMYTHPOBaHHBIN, KOHKPETHBIN, TAKOHUYHBIHA 11OCKLT Oy~
neT ycabiiuaH noapocTkoM. [1puMeHss K cBoeH aueTe TaKMeE MPOCTEeHILIHE TPHHLM-
Mbl, Kak W3beranue Gonee 5 r xMpa B OOMH NpHUEM MHULIH, TIPEANOYTEHHE BAPCHOTO
MJICa XKApEeHOMY, CHHXXEHHME J0JIM TOTOBBIX YMIICOB M MPOYMX MPOAYKTOB BLICTPOro
MUTAHHUs, NOAPOCTOK CMOXKET MOYYBCTBOBATh PEaibHOE YAYHIlIEHHE CAMOYYBCTBHSI.
CTOMT NoAYEPKHYTD, MTO OCO3HAHHBII BEIOOD PaBHILHOTO MUTAHKA — 3TO B3pOC-
JIbIM, CEPLE3HLII NMOCTYMOK, 3aCNYXXHUBAIOUIMIA NoApaXaHUA CBEPCTHHUKOB.

HeperynspHoe nuraxue

HeperynspHoe nutaHue, NponycK OYepeHOro npuemMa MUK, NpUBLIYKA Tep-
MeTh YYBCTBO I'0J104a XapaKTepHb! L1 NOAPOCTKOB HE3aBMCHMMO OT COLMUANIBHOIO
craTtyca, nojia i cTpambl npoxusaHus. OObACHEHNEM 3TOMY MOXET ObITh XejlaHHe
CIaTh A0 BLILE C YTPAa — CTPALAET 3aBTPAK, XKenaHue 0oJbliie YyCneTh B TCYCHUE AHA —
CTpanaeT AHEBHOI NMpHeM MUK, YTPHpOBaHHas 3a00Ta 0 cBoeil purype — crpagaet
yxuH. Yawe scero npumepHo |/4 nonpocTkos, 0coGEHHO IEBOYKH, HE 3aBTpaKa-
10T. Pe3yibTaToM 31010 ABASETCH HU3Kas CrocoBHOCTL K KOHUEHTPaUHH BHUMaHWSA
BO BpeMst 3aHsaTiil, nocteneHHoe nosuliieHue MMT, HenocratouHas obecneyeH-
HOCTh OPraHH3Ma HEOOXOANMBIMH BEUIECTBAMH, B MEPBYI0 O4EPEb KAIbLIHEM H IMH-
IIEBLIMI BOJIOKHAMI,

PesyabraTom nponyueHHoro ocHoBHOTo Gi1tona CTaHOBUTCSA yrioTpebneHue Obi-
CTPLIX 3AKYCOK B LIEJSIX YTOJEHWs YYBCTBA rojiofa, a Iuisl yTOJICHUS XKaXIIbl — ra3m-
POBAHHBLIX HANMUTKOB. OcoBEHHO YACTO AETH YNOTPEOASAIOT ClanKue rasHpoBaHHbIC
HAIMUTKH, YTO SBISICTCS PHCKOM caxapHoro nuabera, a BOCAEACTBHN W OXHPEHMS.
Kak HEONHOKPATHO rOBOPHIOCH Bhillle, TAKUE 3AKYCKH CYXaT UCTOYHUKOM 3Ha-
UHTEILHOTO KOJMYCCTBA XKHPOB, caxapa, Hatpus. Bee neno B KOnMYECTBE caxapa,
COJICPXALICTOCH B HAMNUTKE, W €ro BIAHAHHH Ha WHCY/ISIDHBIH annapar Mnoaxenyno-
HOIT Kesiesbl. OcHOBHBIE (DYHKUNN MHCYIHHA, BbIPAOaTLIBAEMOTO MOAKENYA0MHOM
AK€NE30i1, — YCHJICHHE YTHAH3AUHHM [IIOKO3bl KJIETKAMH H aKTHBAUMA [JTHKOIH3A
(pacnana rmoko3ssl). CTuMyanpyeT BepaboTKY MHCYIHHA, a C/IEA0BATENLHO, H pa-
GOTY HHCYAsIpHOTO anmnapara (Tak Ha3blBaeMbIX OCTPOBKOB JIaHrepraHca) nuiesas
runeprankemusi (36GLITOK caxapa B KpoBH), T.6. YeM GoJblI€ MOCTynaer caxa-
pa B opranu3m, TeM Goablue BbipabaTbiBaeTcsl HHCYJIMHA H TEM CHJIbHEE Harpys-
Ka Ha NOMIKCIYIOUHYIO Xesie3y. B pe3ynbrare BCIEACTBHE MUIMTENbHON HArpY3KH
Ha MHCY/ISIPHLIIL annapat nomKeNnyaouHas Xxese3a NocTeNneHHO H3HAWNBACTCA, UTO
Beaer 3a coboil HEenOCTaTOMHYIO BbIPAOOTKY HHCYJIMHA, €ro AEMHLUMT H, KaK clel-
CTBHE, caxapHbiil 1naber H OXHpeHHe.

lasupoBaHHbIC HATIMTKM COAEPXAT Maccy NULIEBbIX 106aBOK, KOTOPHIE MO 60/b-
lIeii YacTH BEAYT CBOE MPOMCXOXIEHHE M3 XHMMYECKOH nabopatopuu. OmHuUM
M3 (HaKTopOB OTPHUATEIBEHOINO BO3NEHCTBHS, OKa3biBACMOI0o rasMpoBaHHbBIMHA Ha-
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MUTKAMH HAa YENOBEUCCKHIl OpraHH3M, ABASETC BAUSIHUE coacpXaulecss B HUX
dhocdopHOit KHCAOTHI HA Pa3BMTHE NOJDKHOH MJIOTHOCTH KOCTHOH TKaHW W pac-
npeneneHue B Heit Kanbuma. DocdopHas KHCIoTa BIMSET HA Cr1OcCOGHOCTL Opra-
HH3MAa YCBAMBaThL U pacnpeaensiTh KaabLUMif, CAHUIKOM DoNblioe KONMYECTBO 9TOro
XHMHMUECKOr0 COCIMHECHUA CMOCOOCTBYET BLIBEACHUIO KAJILLIMA U3 KOCTHOM TKAHMU.
[lo maHHBIM HCCACNOBATENCH M3 rapBapACKOro MEAMLIMHCKOIO LICHTPA, M30ObITOK
opTotochopHON KHCAOTH MPUBOANT K YMEHBILIEHMIO COACPKAHMNS KalbLUS B Op-
TAHH3ME., ﬂ-"lﬂ B3POCIBIX 3TO HE TaK OMacHO, HO B KpUTHYCCKHC MEPHOILI POCTa
KOCTEH Y AeTeH M NOAPOCTKOB Jaxe HeGonbline HapylmeHUss oOMeHa MOIyT CTaTh
TMPUYHHOMN CEpPbEe3HBIX MPobIeM B DyayLICM.

He MeHee cepbeaHblit 3 beKT wisi BO3HHKHOBEHMSI pUCKA BbILLICYTOMAHYTHIX 32-
BoseBaHmit ABAAETCA MPUCYTCTBHE B ra3MPOBAHHbBIX HAITMTKAX THIA KONl KoenHa.

KodeHH — OCHOBHO# KOMMOHEHT GOJBLIMHCTBA Fa3MpoBAHHbLIX HAITUTKOB,
3TO CBOEIN0 polla HAPKOTHK. OH BbI3LIBAET CHII bBHYH 3aBUCHUMOCTL BCICACTBHE €TI0
MPAMOrO BO3NEHCTBHS Ha MO3r. OH TakXe BO3ACHCTBYET HA MOYKM M BbI3bIBACT MO-
BhIILIEHHYIO BbipaboTKy mMouu. KodenH obnanaer ceoicTBaMy AMYpeTHKA; (hU3H0-
JIOTHYECKH 3T0 00€3BOXHMBAIOLLEE BellecTBO. B 2TOM 3aKiiouaetcs rjiagHast ipuyuMuHa
TOr0, YTO YEJIOBEK MOXKET BbIMHTHL OFPOMHOE KOJIMHMECTBO HAMMTKA M HE HAMHTLCA.
Bona npocTo He 3anepXuBaeTcs B OpraHuiMe.

B HacTosiluee BpeMs B 1LIKOJNAX PEAIM3YIOTCA NMporpaMMbl obecrneyens KO/ b-
HHUKOB NMOJMHOLUEHHBIM MATAHHUEM B YTPEHHHE YACKLI, BBOAWUTCH 3alipcT Ha I pOHH}K}'
B LIKOJIAX OIpee/IeHHBIX MPOAYKTOB ¥ HAMTUTKOB, OTHOCSIIMXCSA K KaTeropun Obi-
CTPOTO NUTAHMUS.

[ToHsaTHe «BLICTPOE MUTAHME» MOSBUIOCH B MUILEBOH KyabType (cobeTBeHHO,
H B asevike) ctpad CHI B nocnenxue 20 ner, 4To CBsA3aHO C IKCMaHCHEi 3anall-
HOM KYJILTYpHI, B TOM YMC/IE MULLEBOH, HA NOCTCOBETCKOM rpocTpaHcTne. Pecto-
paHbl OBICTPOro NMUTAHUS 3a4aCTYIO CTAHOBSITCS W3NIOBJICHHLIMM MECTaMM BCTpEY
MONPOCTKOB, MPOBEAEHMSA A0CYra. TakkKe MMEHHO IMOAPOCTKH SIBJSIIOTCS OCHOB-
HOW paboueli cunoit B TakMX pectopaHax. B cBsizu ¢ 9TUM pazymHas, noBcemecT-
Has MporaraHaa NPUHLMIOB 3A0POBOro MUTAHWS TMPEACTABMSIETCH HEOOXOAMMOI
IUISl MPEeAOTBPAILEHUA SMUACMHUU OXHUPEHUS M Npoumnx 3aboneBaHMil, CBI3AHHBLIX
C HENnpaBUIBHLIM MATAHUEM, HEYKIIOHHLIH POCT KOTOPBIX OTMEHYAETCS B 3aialHbIX
cTpaHax, ocobeHHo B CILIA,

finTanue B cembe

[To Mepe B3poc/eHus: MOAPOCTKM BCE MEHbLIEC BPEMCHM MMPOBOAAT JI0Ma, COOT-
BETCTBEHHO, PEXE MUTAIOTCA AOMaLIHEH NULIEH. |3-eTHHE MOAPOCTKY CIT JIOMA
npuMmepHo 6 pa3 B Henmenio, 17-neraue — 3—4 pasa. 1o 1/3 noapocTkos He CAAT
AOMa KaXIbii neHb, Cpear MOApOCTKOB, NMPEATIOHHTAIOIIMX AOMALLHEE NTHTAHUE,
OTMEYAETCH JTyUIas yCrneBacMOCThb B IIKOJE, 3HAYUTENLHO HHXKE NOKa3aTe/ln KYpc-
HUS, ynoTpebneHus ajkorons.

[TomMuMo Gosee MoNMHOLEHHOTrO 0becrneueHus OpraHnaMa NnoApocTKa NUTaTe/b-
HbIMH BELUECTBAMM, NPHEM MUK JOMA CIIOCOBCTBYET 0OILEHHIO MEXILY POMHTEIISA-
MH M JETbMH, IAaeT BO3MOXHOCTh CTapLUMM BLICTYIIATh PONCBOI MO/IE/LIO B BhibOpe
300pPOBOM MUILIH.
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MuTanue NoApOCTKOB, HE UMEHLIKX OMa

B nocneaxue roast octpo crout npobnema 6e3noMHbIX 1eTei u nereii 6e3 onpe-
NENeHHOro MecTa XuTesbeTa. CreuHaIneTsl, paboTalolue ¢ 3ITHMH MOJIPOCTKAMM,
NOJUXHBI YAENATh 0coboe BHUMAHME BONpPocaM UX NUTAHUs. QUeBUIHO, YTO 3TH JIETH
M MOAPOCTKH JIMILEHBI BO3MOXHOCTH MMUTATLCS ANCKBATHO, TEM HE MEHEE M0 Mepe
BO3MOXHOCTH CTOMT Pa3bACHATL UM 6a30BbIC MPUHLIMITLI MUTAHWS W CTPEMUTECH
K obecrieyeHHIo 3TOr0 KOHTHHIEHTa MPOAYKTAMH JIO/IFOT0 XpaHEHHs C BHLICOKOM
MULIEBOH LIEHHOCTBIO, TAKUMHU KaK CyXo(DpYKThI, 3¢pHOBbIE DATOHYHUKH, KOIMYEHOE
MSCO B BAKYYMHOH YIaKOBKE M JIp.

OcHoBa 2¢h(heKTHBHOI MOMOLIM MOAPOCTKAM B BOMpPOCaX, KaCAIOLLMXCH IMH-
TAHHSA H 310POBLA B LIEJIOM, — 3TO MX COBCTBEHHOE XenaHue. DTOT Nnpolece, Ha-
MpaBAsieMblii KOHCVJILTAHTOM-/IMETOJIONOM WIH BPauoOM-NeanaTpoM, Npeanoaaraet
JIeATEeIbHOE YUACTHE POJMTENIEN, TIEAAroroB, BCEro OKPYXeHMs NOAPOCTKOB B UX MO-
BCCAHCBHOIT XKH3HH.

Pexnama u meaua-cpeacTea

3apoausiuucs 8 CLUIA, 6Gu3Hec no rnpoasBHXKeHHIO TOBAPOB U YCIYT CPEeaH MOA-
pocTkos coctasasiet ceronnsi 6Gonee 100 Mapa A011apoB B rofil TONIBKO B 3TOM CTPaHe.
[Tpisepiio 153% a3T0it CyMMBI HIET HA peKiaMy «ObICTPOro MUTAHMS» H 3aKYCOK LIS
rpynnbt 13—21-1¢THHUX, AMCPUKAHCKKUE MOJAPOCTKH TaK WIH MHAYe IKCIMOHHPOBa-
Hbl ACICTBHIO MCAMITHBIX cpencTB 6,5 4 B 1eHb (44,5 B Heneno), U3 HUX 4 4 rnpo-
BosiT 3a npocsmotposm TB. B nocneanne roisl KONOCCANbHLIMM TEMNAMK pacTeT
BPEMSL, NMPOBOAHMOE NOAPOCTKaMH B MHTEpHETE — FHraHTCKOMH, MATOKOHTPOIH-
pyemoit pekanamuoil inomanke. Toasko no TB noapoctku B CLLUA npocmaTpuBaioT
ot 20 110 40 Thic. pekaamHbiX poniKoB B roil. bonee 65% u3 aToit peksiaMbl MOCBSA-
HIEHBI HAMUTRAM, CAAT0CTAM 1 OpICTpOMY MUTaHH10. K coXaleHnio, aHanorHuHeie
AaHHbie B oTHOWeHnH Poccuiickoii Menepalini OTCYTCTBYIOT, ONHAKO TEHICH-
LUHH MOCACIHHX JIET CBHACTENLCTBYIOT O TOM, YTO W 31€Ch MOAPOCTKH CTANH ONHOH
13 HauboMCe MOABEPKECHHBIX BOCIPHIITHIO PEKJIaMbl IPYII.

Nuetsl

Jlnst oMol 1 ACBYIIEK B MOAPOCTKOBOM MEPHOLE OMEHb XapaKTepHa W3-
JIMLIHAA 3200Ta 0 TOM, KaK OHH BBINISLIAT, HACKOJALKO (DUrypa COOTBETCTBYET CO-
BPEMCHHOMY HMIUDKY TOro obliecTsa, B KOTOPOM OHHM HaxomAatcs, [lo maHHbIM
HecaenoBaHs nosencHus monoaexu ( Youth Risk Behavior Survey), 6onee 30% cuu-
TAIOT, UTO Y HUX H30BLITOMHAA Macca Tesa, NpH TOM YTO KITHHHUYECKH TaKOe COCTOos -
Hite oTMeuaeTces He Gosee yem y 13,5%. D10 Xe HcenenoBaHHe roKasano, urto 44%
MOAPOCTKOB XOTIT CHU3HTB Maccy Tena, C BO3pacToM KOJIHYECTBO XKeJIaloLuX Noxy-
JICTh ICBYILIEK BO3PACTACT, a I0HoLLei — cHikaercs. C 3TOH LICNBIO MONPOCTKH, Kak
MPaBuJIo, NMLITAIOTCA CAMOCTOSITE/IbHO NOCTPOMTEL ce0€ MEHIO, YTO 3a4acTyio TIpH-
BOJIMT K (DOPMHPOBAHHIO NMATTEPHOB HENPaBWILHOIO, HEMOMHOLEHHOTO MHTaAHHA.
Chenyer pasbsiCHATH MOAPOCTKAM, XeNnalolUM CKOPPEKTHPOBATE CBOIO MaccCy Tea,
HeoOXoauMOCThL 0OpallieHHsI K CrelHANHCTAM-AHETONIoTaM, 3aHATHSAM CIOPTOM
n T.0. Takke OHM JOIKHBI 3HATb, YTO CAMOCTOSITE/IbHAIA BoIOOp NMETHYECKOTrO ITH-
TAHHSI MOXET NMPHBECTH K 3aJIepXkKe pocTa W pasBUTHS OpraHuimMa, nosBJIEHHIO Ce-
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PLE3HBIX OTKJIOHEHHNI, TAKHX KaK aHOpPEKCHS. AHOPEKCHA — Cepbe3Has yrpo3a Juisl
noapoctkoB. Tak, B CLLA 18% neByuiexk ckI0HHBI OTKa3bIBATHCSH OT NUTaHus Gonee
yeM Ha cyTkd, 11% nesywiek U 7% ioHOILIEH MCTIONBL3YIOT CNelHalbHbIe TabNeTKH
ans noxyaeHus. Oxono 8% nepyuiek u 4% ioHouei npuberaloT K NnoTeHLUNPOBAHHIO
PBOTHI y cebs1, NPHHUMAIOT cNnabUTeNbHBIE M ANYPETHKH B LIEJISX CHUXEHHS.

Oxupenne

OXMpEHHE CPEAH NeTei U MOIPOCTKOB B Pa3sBUTBIX CTpaHax npuobpeso B ro-
Clie[IHKe Tolibl XapakTep anuaemuu. 1o kpurepuio coorsercTus rnoxkasarenss MMT
BO3pacTy U nony, 6onee 15% noapocrkos B CLLIA umeloT noseieHHYIO Maccy Tena
W PYTHEe CHMNTOMbBI OXKMPEHHA. DTHOJIOTHS OXUPEHHS OCTAETCS NPEAMETOM M3y~
yeHusA. M3pecTHO, YTO Ha €ro pa3BUTHE BIHSIOT Clieyioline (hakTophbI:

* T€HETHYeCKas NMpeapacnoioXeHHOCTD;

® cocTOsIHWE MeTabonnama;

® YPOBEHb (PU3NYECKOH AKTUBHOCTH;

* XapakTep MUTAHUS;

* BIHSAHMUE OKPYXaIOLLUCH Cpenbi;

* MICHMXOcOoUManLHas aTMochepa.

HHHI"HOTS «OXHUPEHHE» MOXET ObITh NMOCTaBJICH BpavOM-TIcJIHATPOM HJIIH BpavuomM-
CMEUHATUCTOM HA OCHOBAaHMH CICLMAILHOTO OCMOTPA M MPOBEACHMS HEODXOMM-
MBIX MccaenoBaHMit. Ocobylo posib NrpaloT:

* aHaMHEe3, B TOM YHCJIe CEMENHBIN;

* nokasatenu All B aMHAMHKKeE;

® YDOBEHB XOJIECTEPOJIA B KPOBM B IMHAMUKE;

* NUHAMHKKA M3MeHeHuit UMT;

* XanoObl nalMeHTa.

Ha ocHOBaHMM OLIEHKH MepevMCiEeHHbIX NMapaMeTpon NMPHHUMAETCS PEIICHHE
0 HEOOXONMMOCTH NMPOBEAEHHSA YIIYONEHHBIX UCCNCAOBAHMI HA NMPEAMET BblsIBJIC-
HHS COMYTCTBYIOLIMX CUMINTOMOB: altHO3, MeTab0JIMYEeCKOro CHHAPOMA, NMOJIHKH-
CT03a IMYHMKOB (Y eBYLUCK) W Op.

OXHMpEeHHUE YpEeBaTO KaK pa3BUTHEM 3a00/1CBaHMIl HEMOCPEACTBCHHO B NOAPOCT-
KOBOM MepHoje, Tak ¥ 6onee oTaaneHHLIMU 110 BPEMCHH MOCNEACTBHSIMM.

K nepBbiM OTHOCATCS:

® TUTIEPIUTTHACMUS;

* noBpeieHue All ¢ mocnenyiomuM pa3BUTHEM THIEPTCH3HM,

® DA3BMTHUE PE3UCTCHTHOCTH K MHCYJIHHY,

* pa3BHUTHE caxapHoro auabera 2-ro Tuna.

[IpoBoauBiLeecs B TeHeHHE 55 JieT MccneaoBaHue OTAANEHHBIX MOCAENCTBHI
OXMpPEHHMA B NOAPOCTKOBOM MNEPHOIE BbISIBMJIO, YTO NOKA3ATENN CMEPTHOCTH CPCAH
JoNei, CTpagaBLINX oXupeHneM B Bospacte 13—20 sieT (ocHoBHas rpynna) ot 3abo-
JIeBaHWM KOPOHApHLIX COCYNOB CEpAlia ¥ aTepOCKIICpO3a, 3HAYHTE/IbHO BbILIE, 1EM
B KOHTPOJIbHOM rpynne. Cpeny MyXunH OCHOBHOM rpyrnbl Bhille pUCK 3abonesa-
HHUS PAKOM TOJICTOM KMIUKH, Y XKEHIIMH OCHOBHOM Ipymnmnsl Builue 3ab0aeBaeMOCThb
APTPUTOM, DOJIEE TOrO, CMEPTHOCTH CPEAM XKCHIUMH CPEAHCTO BO3pPAacTa OT paka 3Ha-
YUTETLHO BhIllIe B OCHOBHOM rpymiie, YeM B KOHTPOJIbLHOM,
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PaHHee BoisipnieHne OXUpeHHe SIBISICTCSI MONOXUTENBHBIM ITPOrHOCTHYECKHM
MpU3HaKOM. DToMy crnocoGCTBYET NpPOBEIEHHE KOMIUICKCHBIX TPOrpaMM npodyu-
NAKTHKH OXWPEHHs1, BKIIOYAIOWMX PErYISIPHBIC CKPUHMHTH COCTOSIHUS 310POBbS,
obpa3sopateibHble 610KH, NoaGop MHAHBHAYAIBHOTO MUTAHMS, MOAGOP KOMIIEKCOB
(huaMueckoro pasBuTH. AKLIEHT B 3THX NMpOrpaMMax [e/aeTcsi He Ha ONaccHMUsIX,
CBSI3aHHBIX C N30LITOYHOI Maccoii Tesa, a Ha OPHEHTALIMIO Ha YIyuylIeHHEe H coXpa-
HeHMeE 3/10pOBbsl, obecneueHne nocToifHOro obpa3a XH3HH. YuacTtue B nporpamMmax
NPO(PMAAKTHKH OXHUPCHUSI POAUTENICH, yuuTeneil, TpeHepoB obecreyuBacT Kom-
TJIEKCHBII, TMOKHIT noaxon K npobaeMe n30bLITOYHOI MACChl TeJjIa Y MOAPOCTKOB.

[Mpu BLIsSABAEHUU COMYTCTBYIOIMX 0XHUPEHHUIO OCNOKHEHHI MOAPOCTOK M0JIKEH
ObITh HANpaBIEH [W1s1 KOHCYALTALIMM U AAIBHENHLLIETO JIeYeHUSI K Bpauyy-CreuuanmcTy.
B oTHOWICHMM NPUMEHEHNS PAIHKAIbHBIX METO/L0B JICYCHUS OXKHMPEHHS Y MOAPOCT-
KOB, BKJIIOYasli DapuaTpuueckoe JieyeHne, A0NXKHA NPOSIBAATLCE ocobas HacTopo-
ACHHOCTDL B CBSI3M C BLICOKHM pHCKOM ocioxHeHnit (bonee 70%) B aToit rpynne.

OueHKa NUTaHWA U KOHCYNbTUPOBAHWE MO NUTAHUID

OueHKa COCTOSIHUS NUTAHNS NOJAPOCTKOB A0JIKHA NPOBOIMTLCS B XO/I€ peryisp-
HbIX 0CMOTPOB neanatpom. [pu 3TOM OLEHKE NOAIEXaT CNeAYIOLME apaMeTpPb:
* Macca Tesia,
* pOCT;
UMT:;
® MHILEBLIC TPUBLIYKH, BIHAKUIHE HA KAYCCTBO MUTAHUWSA;
* HATHYHE NMUILUESBLIX UIEPTHIT H HEMEPEHOCHMOCTH;
® OrpaHMMNTE/IbHBIC CThI;
e kenesoaehuuTHas aHeMus (V KeHIHH).
MpuHuNNBL OUEHKI NEPCUNCACHHBIX NAaPAMETPOB [PHBEACHE! BbIlIE B HACTO-
sHLLeT rane.
[Mpu BustBAeHH NPH3HAKOB HAPYUIEHUST MUTAHUSA HEOOXOAUMO MPOBENEHHE
Bonee yrayDAeHHOTO HCCACAOBAH S, BKIIIOYAIOLLECTO!
¢ cOop aHamHesa:
—  HaJHMHe XpoHuyeckix 3abonesatuit;
—  ynoTpedAeHHE JICKAPCTBEHHBIX CPEACTD;
—  YNOTpebAcHHE AIKOroIst H HAPKOTHKOB,
— JINHAMHKA NoKa3aTeneil pocTta M MacChl TeJid B [POLUTOM;
—  HAJIHYHE OXHPCHIS B CEMBE,
— JAHATHA CIIOPTOM;
* OUEHKY OTHOWIEHHS K MHLLIE H NHILCBLIC MPHUBBLIMKH,;
® OLCHKY MNCHXOJOINMECKOro COCTOSHHS B LIEJISAX BhisIBIEHHA:
— JICNPCCCHBHBIX COCTOSIHNH;
— PAaccTpOHCTB, CBA3AHHBIX C MPHEMOM MHLLH]
— HEVIOBJIETBOPEHHOCTH MALHEHTAa CBOHM TEJIOM;
* QUCHRY NUTAHMA:
— PEXNUM NUTAHUA, B TOM YHCJIE SMH30/1bl FOJIONAHUS,
—  XapakTep MHUTAHHA, B TOM YHcsie OBICTPOro MUTAHHA H CIANKHX ra3UpoBaH-
HbIX HallHTKOB;
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~ YNorpebiicHHE BUTAMWHOB H MHHEPAIOB;
— 0beCcneYeHHOCTh SHEPTHEI;
— ynorpeGiieHHe XHupos;
— THILEBLIX BOJNOKOH;
— TMHIIEBLIX 100aBOK;
— Caxapos;
— TIHLIEBLIC AJUVIEPIHH U HENEPeHOCHMOCTL;
® OLICHKY MapaMETPOB COCTOSIHUS OpraHu3Ma:
— H3MepeHue All;
— TEeCcTbl Ha BBISIBJIEHHE THIEPAUINHAECMUH, YPOBHA XOJICCTCPUHA B KPOBH,
xenesoneUUUTHON aHEMUHM, TUNEPTIIMKEMUM
— Hanuuue 6epeMeHHOCTH (IakTaluumn);
— 3a0epPXKH Pa3BUTHS;
® OLIEHKY OKDPYXEHUS MOAPOCTKA:
— OOCTAHOBKA M NUIUEBLIE TPANHIIMH B CEMBE;
— OTHOLUEHHS CO CBEPCTHMUKAMM U MOJIBEPKEHHOCTL HX MHEHHIO;
— JNHYHBIE OCOGEHHOCTH.

PesynsraTel MccienoBaHUsl NOMKHBI ObITE oOpaGoTaHbl KOHCY/ILTAHTOM-IH-
€TOJIONTOM COBMECTHO C BpauyOM-MNEAHMATPOM, M HA MX OCHOBE NPUHATO PCLUCHHE
O JaNbHEHIIEH TAKTHKE B KaXIOM KOHKpeTHOM ciayuae. Hanpumep, MepornpusiTus
B OTHOLUEHHH ITOJAPOCTKA C NOBbLILUCHHOW MACCOW TeJa W yrpo30i passuTis Ada-
6eTta — yrinybieHHOe KIHHUYecKoe obeiieaosanmne, HabaoaeHNE SHA0KPHHOIOTOM

M T. I., OTNIMYAIOTCH OT TAKTMKHW B OTHOILUEHWH TMOAPOCTKA C NMPU3HAKAMN KCJC30-
neULUMTHON aHEMHH.

MoppocTky, NPEANOYHUTAIOLWME BEreTapUaHCKOE NUTaHue

OBpeTast HE3aBMCMMOCTD B NPHHATHH pellieHHit W BLIDOpe KHU3HEHHBIX UCHHO-
CTEH, B HEKOTODLIX CIIYYasiX MOApPOCTKH IMPEAroUMTAIOT BereTapHalHckoc MATAHHE
0DBIYHOMY, PYKOBOJCTBYSICh MPHHLIMIMAMM OXpPaHbl OKPYAAIOLLCH Cpejibl, COXpaHe-
HHS XKU3HH KUBOTHBIX MU NOABL3IOH Uisi cOGCTBEHHOTO 310poBbLI. PacnpocTpaleHo
BEr€TapMaHCTBO CPEAH MOAPOCTKOB, XKEJAIOIIMX CHH3MTh Maccy Tejla, TaK KAK OHH
NoJIaraioT, YTO Takas MULA COACPKHUT MEHbLIE NMUILEBLIX Xupon. [ToMuMO H3IMC-
HEHMA XapakTepa MUTaHUA, MOAPOCTKM 4acTO NpuberaloT K TaAKHM HCITPHCMJICM bIM
MeTonam 0opLOEBl ¢ M3OLITOYHOM MAaccol Tesa, KaK NMpOoBOUMPOBAHUE PBOTHI, 10J1-
HbIH OTKa3 OoT NHULUK. [ToapocTKH A0MIKHEI 3HATL, 4TO NNOAOBHOE nopeicHNe BEALT
K Pa3BUTHIO CEPbE3HbIX, UacTO HeoOpaTuMbIX 3aboneBaHHil.

A5 noApoOCTKOB CTApLICH BO3PACTHOM IPYTNEl, POCT H PasBHTHE OPraHH3Ma KO-
TOPBIX B OCHOBHOM 3aBeplUeHbl, 5T0 Hebe30CcHOBaTe)ILHBII BLIDOP, TAK KaK MoJHO-
UEHHas, NPABWILHO MOCTPOEHHAA BereTapHaHckas Auera, couacpxawas boabiuoe
Konu4ecTBo 6060BbIX, LIENBHO3EPHOBLIX MPOAYKTOB, OPEX0B, OBOLICH H (DPYKTOB,
MOXET OLITh aNbTepHATUBOH ODLIHOMY NMHUTaHHIO. ONTHMAaNbHO, EClIM BEreTapH-
aHCKan nMera BKIIOYAeT Aila, MOJOYHLIC NPOAYKTHI (MPH OTCYTCTBHH HEMNEPEeHO-
cumMocTH). [loka3aHo, uTo [Uis ANeKBaTHLIX BEreTapHaHileB XapakrepHa BbiCOKas
obecneyeHHOCTh XeNe30M, BATaMHHOM A, MTHLLEBLIMH BOJIOKHAMH, Y HHX OTMEua-
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eTcs Dosiee HU3KHIA YPOBEHD XOJIECTCPHHA B KPOBH, YEM Y UX POBECHMKOB, YOTpe-
OnstiouMx OOLIMHYIO TTHIILY.

HenocraTkamu BeretapuaHCKOM AUETH MOXHO CUUTATH OTCYTCTBHE B HEH UC-
TOYHHKOB BUTaAMMHa B ,, HU3KOC COACpXaHHE Kalbuus, BuTaMmuHa D, unHka,
Kenesa. B3apocibie, KOHTPONUPYIOLIKWE NUTAHUE TOJIPOCTKOB, NOJIKHBI B HM-
MepaTHBHOM MOPsIIKE HACTAMBATL HAa ynoTpebJeHUH MMM NMpPOAYKTOB, UCKYC-
CTBEHHO OOOralCHHBIX TNMEPCUUCICHHBIMK BewwecTBamMu. Boobuie poaurenu,
KaK MpaBHJio, HACTOPOXKEHHO PearupyloT Ha BbIOOp UX AETLMH BEreTapMaHCKo-
ro nutaHusi. KoHcynsTanThI-AHETONOTH, BPaYH-NICAHATPBI I0KHBI PA3bsCHATE
POAMTEASAM H CAMUM MO/IPOCTKAM CHIILHBIE M Cllabkle CTOPOHBI BETETAPUAHCTBA,
MPUHLUMKIBI TOCTPOEHNSA AAEKBATHOMN JAHETHI, HEOOXOAUMOCTD YIOTPEOACHUS 10~
DaBok, 0bsa3aTeNIbHOTO PEryjsipHOro KOHTPOJisl 3a NapaMeTpaMM pocTa ¥ pa3Bu-
THUSI OPraHHU3Ma.

lMuuiessie paccTpoicTBa

Hapyuienus npuema nuiuM, BKIIOYMAIOUIHE HEPOreHHYIO AaHOPEKCHIO U Helfpo-
reHHYK DYINMHIO, BCTPEUAKOTCS B OCHOBHOM Cpe/iu nenyiiek noapoctkos. Cpenu
MUIBYMKOB 3TH COCTOAHNS OTMEYAIOTCA Y CIMOPTCMEHOB, UTA KOTOPLIX BaXHO CO-
XpaHeHHe onpeaeleHHoil BeCOBOIl Kateropuu MaM cneund)MyecKux napaMerpos
BHEIIHETO BHAA (HANPUMEpP, TAHLLOPSI).
06a coctTosinnsg — anopekcHs 1 OYAMMHSI MOTYT ObITh CUMITOMAMH TCHXH-
YecKiX 3abdoeBaHitii, NO3TOMY TOYHDLIIT AMATHO3 MOXET ObITh MOCTABIEH TOJb-
KO BpadoM-creunatincTom. Tem He MeHee M KOHCY/IbTAaHT-ANEToNor, H TeM Gonee
BPAY-TICAHATP AOAHBI YMETh pacno3HaBaTh 3TH COCTOAHUA, CBOCBPEMCHHO BbIsIB-
JHUTH HX 1 OKA3LIBATE IIEUGKD.EII[M}’IO [NoMOUlb. Hﬂllﬁoﬂeﬁ XapaKTEPHBIE CHMIITOMBI
HEIPOTreHHOI AHOPEKCHIL:
* HII3KAs Macca Tena (BnaoTh o ancrpodun);
* 032004CHHOCTL BOIPOCAMH IMOXYACHHS;
* orpatiMeHe nuTaHms.
Heiiporennast Gyannitsi XapakTepH3yeTes CACAYIOWHMHA CHMNTOMAMM:
* TN HEe3HAUNTELHO YBEJAHUCHOH Maccoil WM B mpeaenax BO3pacTHOMH
HOPMBI;

* VIIoTpeOICHHEM 3HAMHTEALHBIX 00LEMOB ITHLLIH;

* HEOOXOMIMMOCTLIO ouMIIeHHst (MPOBOKALMK PBOTBL WK NpUEMa clabHTeb-
HbBIX) 1OCJE NPHEMA MTHILH.

Y HOJPOCTKOB MOTYT BCTPEUATLCS M APYTHE CHMIITOMBI MHILICBBIX PACCTPOMCTE,
HANPUAMEP 3aMCUICHNC Pa3BUTHs aGCTPAKTHOrO MBILUIEHHA WIH aMEeHOpesa y ne-
BOUCK. B HEKOTOPBIX CYMAsX MPEANOJOKEHHE O HAHUHH MHILEBLIX PACCTPOHCTB
YV MOAPOCTKOB JIC/IACTCS HA OCHOBAHMU KOCBEHHLIX CHMIITOMOB TPH 06C/Ie10BaHNH
NOAPOCTKA FACTPOIHTEPOJIOrOM, THHEKOJIOTOM, ncuxonoroM. OcobeHHO YacTo 310
POHCXOANT MpH 0GCAEN0BAHHN ACBYLIEK-TIONPOCTKOB, HMEKOWHKX H30LITOYHYIO
Maccy Tesa. B cuny nocienHero 06CTOATENLCTBA OCHOBHBIC NMPU3HAKH MULIEBOro
PACCTPOICTBA BLISIBUTL 3aTRPYAHUTENLHO, CaMH MOAPOCTKH HEOXOTHO pacCKasbiBa-
10T 00 HCIONBL30BAHUH CNAGUTE/IbHBIX HIIH MPOBOKALHWH PBOTEI.
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[1pOrHo3 B OTHOMIEHHH MULLEBbIX PACCTPOICTB 3aBUCHT OT BPEMEHH BhISIBICHHS
sabonesanus. Mpn paHHell IMArHOCTHKE M CBOCBPEMEHHOM JICYCHHN CHMITTOMBbI
HCHE3ANT, MPH UTUTEILHOM TEUEHHH BO3HUKAIOT HeoOpaTUMbIE M3MEHEHHS KO-
CTCii, 3AMCIACTCS PA3BUTHE MO3rOBLIX CTPYKTYP, OCTAHABIMBACTCS POCT.

0co6EHHOCTH NUTaHKA NOAPOCTKOB NPH 3AHATHAX CNOPTOM

Du3nyeckas aKTHBHOCTb B COYCTAHMM ¢ ANCKBATHBLIM [UTAHHEM CnocobeTByeT
TIOANEPXAHHIO ONMTHMATBLHOIT Macchl TeJa Tejla, apTepHalbHOIO AaBACHMS, Yayullie-
HHIO OOMEHa XHPOoB. Y MoAPOCTKOB, 3aHUMAIOUINXCS CITOPTOM, JIYHLIE TPOUCXOIHT
¢opmMHpoOBaHue K nocaeayiowee GyHKUMOHHPOBAHUE KOCTHO-MBILLICHHOI CUCTEMDI.

B nocnennue rombl 3HaYMTENBLHO BO3POCIO BHUMaHME obiiecTBa K rpobiieme
(m3HYecKoro pa3BMTHUs AeTeil M NMOAPOCTKOB. BBEACHLI NONMOJHUTE/ILHLIE YPOKH
GU3KYNLTYPHI B LUKOJNE, paboTacT 601 bIIOE KONMHYECTBO CIOPTHUBHLIX KJIYOOB M CEK-
LM, CTAHOBUTCH MOAHBIM ObITb CMOPTHBHLIM, YMETh A€1aTh 4TO-TO, UTO HE YMECIOT
apyrue. OnHako noka paHO FOBOPMTb O MOBCEMECTHOM OXBATE MOAPOCTKOB 3a-
HATHAMH criopToM. [10 MpUOAU3UTENbHBIM JaHHLIM, NpUMEpHO 1/3 10APOCTKOB
HE 3aHUMAEeTCs CIIOPTOM, X Pa3BUTHE HE MO3BOJISICT UM BLUICPAKUBATE JaXe MHHU-
ManbHYIO (D3UMecKyio Harpy3Ky. 3ta npobicma TpebyeT 0653aTe/IbHOTO BHHUMAH WS
TIEIaroroB ¥ POAUTE/CH.

Il1uesbie MOTPEOHOCTH MOAPOCTKOB, 3aHUMAIOLIMXCS CMOPTOM, TPEBBLIIAIOT
CpPeAHEBO3PACTHYIO NMOTPEOHOCTL B NMUTaTeNILHLIX Betectnax. lNpexne pcero, oHM
JOJUKHBI TOAY4aTh AOCTATOYHO XUIOKOCTH, TAK KaK yrposa JAeruapatalini Jocra-
TOYHO BEJIMKA M3-3a BLICOKOM MOTEPH XHUIAKOCTH B XOJE 3aHATHIT Ha (poHe HU3KON
CMocOBOHOCTH MBILLIL NMEpenaBaTh TENIo Yepe3 KoKy, a Takke Gosnee HHU3KOI, YcM
Y B3pOCHBIX, CMOCOOHOCTH K MOTOOTAENCHMIO, YTO TAKKC YXYAILACT TCILIOOTAAMY.
ITo nanneim 2001 r., meperpes (Teruiopas 60/1e3HL CMOPTCMEHOB) HAXOAWUTCS HA BTO-
POM MECTE CPEAN NMPUYUH CMEPTH ITOAPOCTKOB, 3aHMMAIOLLLMXCSI CITIOPTOM, YCTYIas
TOJNILKO TpaBMaM royiossl. HanGonbiuas yrposa pa3suTust HapyLweHus TCIJIOOT/Ia\H
CpelH MOAPOCTKOB, CTpalalomwux Oyiaumuen, anapeeil, BPOXKICHHBIMH MMOPOKaMH
cepaLa, IMabeToM, IHTEPUTAMH Paz/IMuHON NPUPOALL, MOBLIILCHHON TEMICpaTypoil
TeNla, OXKUPEHHEM. Takke OrpaHuUuCHMUsl B MPUEME KUIUKOCTH MOTYT ObIThL Y 101~
POCTKOB C MYKOBMCLMIO30OM, HApYLICHUSIMH pa3BuTHsl, 3abonepalusaMil 1MONCK.
HecMmoTpsi Ha orpaHMYEHMS BCEX MEPEUMCICHHBIX COCTOSIHMIA, HE SABJISIIOTCH Orpa-
HUYEHUAMM JUIS 3aHATHI CITOPTOM 10 MHAMBUAYANLHLIM MPOrpaMmam, corjlaconati-
HEIM C BPa4OM-TIEAHATPOM, CIIOPTHBHBIM BPauoM, KOHCYJILTAHTOM 110 ITHTAHHIO.

Cneundnyeckoit npoGaeMoit Uisl NOAPOCTKOB, 3aHHMAIOLLHXCH BHIIAMM CIIOPTA,
B KOTOPBIX COPEBHOBaHMHS NMPOBOAATCS B PaslIMMHbIX BECOBLIX KATCrOPHIX, MOKET
OBITH HapyLIEHHWE MUILEBOro rnoseaeHus. Peus naer o6 HCKYCCTBCHHOM OrpaHitic-
HUM B IpUEME MUIUU B LIENSAX COXpaHEHUSI Onpe/ie/IeHHOM Macehl Tena. B pesyjibrare
TAKUX «AHCT» 3aMEUIAIOTCS POCT M PA3BHTHE OPTaHM3Ma, CHHXAIOTCS TeMITbl Habo-
pa MbILLIEYHON MacChbl, BBIHOC/MBOCTD., Y ACBYLIEK-CMIOPTCMEHOK MOXKET Pa3BHTLCH
aMeHopes, MOABUTLCS NMPU3HAKK OCTEONOpO3a.

Bonpoch! npaBHILHOIO MUTAHMUS NOJPOCTKOB, 3AHHMAIOLLUXCS CTIOPTOM, IOJIK-
Hbl 0OCYXIAaThCA BO BPeMS LIKOMBHBIX 3aHATHI (PU3KYJILTYPOH, ObITh MPEAMETOM
TOCTOSTHHOTO BHUMaHUS TPEHEPOB U POJIMTeNEH.
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lWTaHWe npu HacTynnexsun GepeMeHHOCTH B NOAPOCTKOBOM BO3pacTe

bepeMenibie AeBYIIKU-TOAPOCTKH OKa3bIBAIOTCS B IPYNIE PUCKA Pa3BUTHs Ha-
PYLIEHNs MUTAHHS W3-3a NOBLIIIEHHONW NMOTPEOHOCTH B MUTATENBHbBIX BELUECTBAX,
HEODXOAMMBIX JUIS TOJUICPXKAHUS POCTA OPraHM3Ma MaTepHd W pasBUTHSA [UI0JA.
Haubonbiiemy pucky noapepxkeHsl Te I0HbIe GEpEMEHHbBIE, Y KOTOPBIX C MOMCHTA
MPUXOJa MepBOH MEHCTPYaLUHH 10 MOMEHTA HACTYTUICHUA 6epeMEHHOCTH MPOLIIO
MeHee 4 siet. Ocoboe 3HaueHne uMeeT AMHaAMKKa Habopa Macchl Tejia GepeMEHHBIMH
JNCBYIIKAMH-IMOAPOCTKAMHM, IMOCKOJBKY CPead HUX OTMEYAETCs CKJIOHHOCTh K pa3-
BHTHIO OKUPEHHS TTOCIIe poXieHus pebeHka.

[TpuMepHbie rpaHuLbl Habopa Macchl Tena B NepHoi 6epeMeHHOCTH AEBYILKa-
MH-MOAPOCTKAMHM OIPEAEISIOTCH 110 TEM XKE IPUHLIMIIAM, YTO W Ui B3POCJILIX JKEeH-
ILIMH, W COCTABAAIOT:

* UMT menee 19,8 = 12—18 kr;

UMT 19-26— 11—-16 kr;
UMT 26,1-29 - 7—11 kr;

* UMT Gonee 29 — 7 kr.

DTH NokKasaTe/an NPUMEPHbBIC, B KAXIOM Clly4ae HCOOXOAHMO OLICHUBATE peab-
Hoe cocTosiHie OepeMeHHOIT, YPOBeHb MHTAHHKS, AMHAMHUKY Habopa Macchl Tesia, Ha-
JIMYHE XPOHHUECKNX 3abonesaHnii, CeMeMHLIi aHaMHe3.

OTML“IEHU. YUTO JEBVIIKH-TNOAPOCTKH, KaK MpaBHIIO, 34 BPEMA 6BIJBMEHHOCTH
HabnpaioT 60ALIIYVIO MACCY, YEM B3POC/IbIC XCHIUHHbI, B TO BPEMS KaK UX IETH IPH
POXICHIN HMCIOT MEHBIIIHIT BEC, MEM POAHBILHECH Y B3POCIIbIX XKEHILHH.

C MOMeHTa VCTAaHOBJICHHS BpavuOM-THHEKOJOrom (akra Hanu4us OGepemeH-
HOCTH ACBYUWIKA-NOAPOCTOK JO/IKHA HAXOAHUTHCHA MOA KOHTPONEM KOHCYJIbTaHTa
MO MUTAHHIO. DTY PO/b MOXKET BbINOJAHATh CMEUHATHCT-AHETONOT, HabaoaalOLHH
€€ Bpa-riHeKonor win spad-neanatp. JomxKHa NpoOBOAMTLCA peryisipHas OLUCHKa
NMUTAHN OCpPeMCHHOI, KOHTPOJIb 3a NMOKA3aTeNAMH, KOHCYJILTHPOBaHHE 110 BOINPO-
caMm nutanus. bBepeMeHHas N0/KHA 3HATB, YTO ee NMUTAHME A0XHO ObITh 6orato
hoaneBoit KHCIOTOI, XKeNne30M., LHHKOM, KATbLIMEM, H CTPEMHTLCS K 00ECNIEYCHHIO
atoro. [Nomnepxanne pexumMa NpaBuibHOro NUTaHuA OepeMEHHOH — OIHH H3 OC-
HOBHBIX (DAKTOPOB, CHOCOGCTBYIOIIMX HOPMUIBHOMY TeYCHHIO GepeMEHHOCTH,
CBOCBPCMCHHOMY POXACHHIO 310poBOro pebeHKa, ObICTPOMY BOCCTAHOBJICHHIO OpP-
FAHI3MA MOJIOAOIT MAMBI.
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B cOBpEMEHHOM MUPE MOXHMIBIE JIIOAY XHBYT AONbILE, COXPAHSIOT COLMATBLHYIO
aKTMBHOCTB [OJIbLIE, MPEABABIAIOT MEHBILIE Xano6 Ha COCTOsIHME 310POBLS, YeM
Koraa-nnbo npexue. 3a nociaeaHee CTONETHE NPOAOJIKHMTENBHOCTD XH3HW YBEIH-
unnace Ha 30 ner. JleTH, pOXICHHbIE CEroIHsl, I0/KHBI XKUTh npuMepHo 77,6 roaa.
ZKeHLHHBL, KOTOPBIM ceifuac 65 et npoxusyT ewe 19,8, a myxunns — 16,8 roaa.
B CILA x 2030 r. KonuuecTBo jiofiei crapiue 65 et yasoures ¢ 36 10 72 MIIH M CO-
ctaBut 20% nonyasunn npotus 12,5% B HacTosiee Bpems. [Tpuuem Hanbosee Obl-
CTPO PACTYIUYIO I'PYNIY COCTaBJACT CErMEHT TeX, KoMy 85 u crapuue, — ot 4,6 MJIH
ceronHs 10 9,6 MiH K 2030 r. nx crader. B CLLA poct noxuioi yacti HaceacHUs
B 3,5 pa3a npeBbllLAeT POCT HACEICHMS B LIEJIOM.

CpenHsas NpONOKMTEAbHOCTh Xu3Hu B Kazaxcrane B 2008 r. cocrasuia
67,7 rona. Kak npasuno, HaunHas ¢ 60-nerHero po3spacra GOJNBIIMICTBO 10K
B pecnydJiMKe OTMEYaloT CHHXEHHE YPOBHs 3/I0POBLSA, YXYALICHHE NCATCILHOCTH
CCC u obIxaTenbHOM CUCTEMbI, CHHUXEHHE MNIOTHOCTH KOCTECH, MCHXO0I0THUYCCKYIO
PHUTHUIHOCTh, Pa3BUTHE TeX MJIM MHBIX MATOMOrHYECKUX cocTosiHMil. C BO3pacToM
BCE 3T MpobiieMbl 060CTPAIOTCS, YBEIHUMBAIOTCA PUCKH, COCTOSHHE CTAPOCTH ac-
COLIMPYETCs ¢ DOJIE3HLIO. TAaKOM CABUI BEAET K CEPLE3HBLIM NOCACACTBUAM B COLU-
aIbHOM, 9KOHOMHYECKOMR M MOJIUTUUECKOM KHU3HH CTPAHDI.

POJIb NMATAHUA B NPE[OTBPALLLEHWWA CTAPEHUA

K coxaneHuIo, C BO3pacTOM NMUTAHWE OKA3LIBACTCS HE CAMHCTBCHHBLIM JieucO-
HBIM CpENACTBOM, K KOTOPOMY npHXoauTcst obpaiarthes. OaHako npanuibHbIH
MONXOA K MUILE MOXET ChIrPaTh 3HAYMTENLHYIO POJib B MPEAOTBPALLIEHUHM MHOIHX
cocToaHHi. [Toxunble boJbLUE, YEM JIIOAM APYTHX BO3PACTHLIX KATCropuii, HuTepe-
cyiorcs n0boit HHhOpMaUMER OTHOCUTE/ILHO BO3MOXHOCTH YJIYUUINTL COCTOSIHME
CBOEIo 3[I0POBbSl H KAYECTBA XMU3HH B LIEJIOM, B TOM YUHCIC UCITIO/bL3YS NPABHILHbIH
NOOXOA K MMTaHHMIO.

CrapeHue — HopMalibHblif Bruosnorudeckmit npouecc. lMponcxomsiT H3MEHEHIS
BCEX OPraHoB, CHHUXaeTcs MCUXUYIecKasi aKTHBHOCTD YeloBeKa. YpoBeHbL TAKMX M3-
MEHEHHH 3aBUCHUT OT COYETAHUA MHOXECTBA NPHUYHH W CHJILHO BapBHPYET Y PasHbIX
nonei. B 3Toi ¢BA3M OYEeHb BaXKHO pasnvyvyaTb HOPMaJIbHBIC BO3PACTHLIC HIMEHE-
HWS OT TAKOBBIX, BbI3BaHHBIX 3a00/IEBAaHUSIMH.

Boobuie cyllecTByeT MHOXECTBO TeOpHH crapeHus. BONbLIMHCTBO HCCneno-
BaTeiel pasfesisioT MHEHHE O TOM, YTO B OCHOBE 3TOTO MPOLICCCA JIEKNT THOEL
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ONpeACNCHHBIX KAETOK, [TpUHATO cYMTATh, YTO nocie 30 jeT (PyHKIUMH KU3HEHHO
BaXHLIX opraHoB cHuxaioTesi Ha 1% B ron. Tpouece pocTa y uesoBeka 3aKkaHYMBa-
ercsi K 30 rofam, M HAYHHACTCS €CTECTBEHHBIH NMPOLIECC GHONIOrMYECKOro CTapeHHs.
Passutne 3abonesaHnii, cHuxeHue (YHKUUH OCHOBHBIX CHUCTEM OpraHu3Ma —
HeH30eKHbIe CMYTHUKH 9TOrO Mpotiecca.

B 3aBcuMocTH OT 0Dpasa XKU3HHU, FTEHETHUCCKUX OCOBEHHOCTEH, NepeHeceH-
HBIX 3aboneBanuil crapeHne NPoOMCXoauT no-pasHomy. [poucxonar uamMeHeHHs
CTPYKTYPEl TeJa: yBeauumBacrtcst obluiasi Macca Tend, BO3PacTaloT OT/IOXKEeHHH
BHUCLIEPANLHOTO XHPa, MbIIUICYHAS Macca Mpy 3TOM CHUXaeTcs. Pa3BHTHE capko-
MEHUH — CTAPYECKON MOTEPH MACChl TENa, CHAbI MbILILL U CHHXEHHE MX pyHK-
UM — 3HAYUTENbHO BAMSIET HA KA4YECTBO KM3HH MMOXWILIX, YBEHYMBasl PUCK
MajaeHi M BOZHUKHOBEHUS METADONMYECKUX PACCTPOMCTB. DTO COCTOSHMUE pa3~
BHBAETCS 10 MCpE CHMMXEHHSA (PU3NUECKOH aKTUBHOCTH, TIPU 3TOM TNPaBHIBHO M0~
JoBpaHHbIe yNpaxXHEHU MOTYT CHJIbHO 3aMeIUIUTh €ro pa3sutHe. Jlonu, Beayiiue
naccuBHbI oOpa3s xu3Huu, Golee noasBepxkeHbl 3TOMY npoueccy. KoHKpeTHbIe
KPUTCPHUH CapKoneHnu oTeyTeTBYIOT. ONHAKO IWNPOKOE pacnpocTpaHeHUe noiny-
YHJIO TIOHATHE CAPKONEHHUYECKOIO OXKUPEHUS — COCTOSHUS, NMPH KOTOPOM Tepsi-
CTCH MACCA MBILILL 1 BOZPACTACT KOJHYCCTBO }KI-IDDBDﬁ TKAHHU, YTO caMo Mo cebe
BEACT K CHIDKCHNIO (pU3HUECKOil akTHBHOCTH. O4YeBMAHO, MTO MaJONOABHKHBIN
obpa3s Ku3HH — onda 13 Hanbosce CEepbe3HbIX Yrpo3 300POBLIO MOXHIBIX N10-
aeii. Buizpanubie Takum ofpa3’oM paccTpoiicTBa MOIYT MPUMBOAWMTL K CHHIPOMY
CMEPTH OT MallonoasixkHoro obpasa xu3Hu. [NopobHas yrpo3a obycnoBauBaeT
NMOBLINIEHHOE BHUMaHe Bpaveii K npobaeme MaloONOABHXKHOINO 0bpasa XH3IHH,
ONpEACAsisl Cro Kak COCTOsIHNE, NpH KOTopom pacxoayercsi meHee 200 kanopuit
B acHb. K coOXaNCHNIO, CTATHCTHKA MOKA3bIBACT, UTO KAXIALIH TPETHH MYX4YHHAa
Il KQXast BTOpast XKEHUHa rnocie 75 JeT BEAyT MalOaKTHBHBI 00pa3 xu3Hu. B
LCASIX HEAOTIVILCH IS PA3BHTHS NaTOMOrHYECKUX COCTOAHMN, BRI3BAHHBIX HU3KOH
MOABIKHOCTLIO, CTOHT PEKOMEHIOBATb MOXKIIBIM JIIOASAM KOMTJIEKC YNPaXXKHEHHH
npumMepHo no 30 Muu 3 pas B Henenwo. Kak nokaseiBaeT MpakTHUkKa, rnojb3a oT Ta-
KIX YApaxXHeHuii nepesennsaet obble CBA3AHHbIE ¢ 3TUM PHCKH (Tabn. 7.1).

Tatmma 7.1. OcrHonHbie BIUILL PUANYCCKNX YIPKHEHIIT, PEKOMCHIAYCMbIC MOXHIIBIM JIOAAM

Ipyuna ynpaxneni Lieas [Mpumepn
VipakHe s uis Momaepxanne rdrocTi, noasik- | CraTHYecKoe pacTAXEHHE OCHOD-
PACTHAKN HOCTII CYCTABOR, TOHYCA MbILILL HBIX FPYTIN MBILILL, BpalaTeNnLHLIE
YIPAKHCHHHA
VipaxHeis OGecneucHue yeroitunsoctH, KoH- | CTositHMe HAa ONHOH HOre, nonepe-
JUISE PABHOBECIA TPOJL 331 PABHOBECHEM MCHHBIi NepeHOC Macchl TENA
C HOTH HAa HOTY, YNPaRXHCHHA
CO CKAKANKOI
Ynpaukuenns va soi- | Monaepxaune padorst CCC Xonpba, ber, ruiasaxie, ena
HOCANBOCTL HA BenocHnene
CHI0BBIC YIIPAX- Monnepxanue Mpiiuevnoil Maccsl | PaboTa Ha TpCHaXKEpaxX, YNPaXHe-
HEeHNA HitSl C MAUTBIM BECOM
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NMOTEPA YYBCTBUTENbHOCTU

Cdpepa, obycioBncHHaA NEATENLHOCTBIO OPraHoB YyBCTB, ONPEAEISETCs TeHe-
THUECKOI cneundnKoit KOHKpeTHOro yesnoseka. CoctosiHue ee 3aBUCHT oT obpasa
XKU3HU U NMOABEPXKEHO BAMSAHHIO OKpyxalouweii cpeasl. C Bo3pacToM MPOMCXOUAT
H3MEHEHHSA B BOCTIPUATHH BKYCa, 3anaxa, NpUKOCHOBEHMI, UTO BEJIET K CHHXCHUIO
anmneTuTa, HeNpaBUibHOMY BbIOOpY MHIIM, CHHXEHHIO €€ MHUTATENLHBIX CBONCTB.
HekoTtopble HapyuleHWsi, B YaCTHOCTH, JIUCTe3Wsi — MNoOTepsl BKyca WM THMIIOCO-
MHA — YTpaTa CrnocOOHOCTH BOCIMPHHMMATb 3araxu, MOIyT ObiTb CBfi3aHbl Kak
C BO3pPacTHBIMH H3MEHEHHMSAMH, TAK U C ACHCTBUEM HEMpaBHIbLHO NoaodpaHHbIX Jie-
KapcTBEHHbIX cpeAcTB. Cpenu APYTHX MPHYMH CHUXEHMsI YYBCTBUTC/IBHOCTH Ha3bi-
BalOT napanuy bana (ManonaTHyecKnii mapaniud AMLUEBOro HEpBa), TPaBMbl rOJ0BbI,
caxapHbiit auaber, 3a001eBaHUA [TOUECK M NEYCHH, THITEPTCH3NIO, HEBPOIOTIHUECKHE
3aboneBanust, Bkaouyas Gonesnn Ansureiimepa U [MapkuHcoHa, HEAOCTATOUHOCTH
LIMHKA 1 HHALUMHA. TakKe Ha yXyALIeHHE BOCITPUSITHS BKYCA M 3araxa BAUSIIOT SI3Bbl
BO PTY, pacnan 3y0oB, HeHaulexailasa rurueHa 3ybos M poTOBOM MMOJIOCTH, CHTapeT-
HblH AbIM. Y NI0AeH NPEeKIOHHOrO BO3PAcTa 3TH YYBCTBA YITHETEHbI HE NOJHOCTLIO,
HO NMOPOr YYBCTBHUTEJILHOCTH 3HAYUTENLHO Bhilue. [Tpyu HapymeHun oBoOMX YyBCTB
VBEJIMYMBACTCS PHCK YMOTpPeOneHns B MUILLY HEMOAXOAAIUMX NPOAYKTOB: ChIPbLIX,
nepeconeHHbiXx H T.n. K Gonee cepbe3HbiM npodieMam OTHOCHTCS psil MeTabosn-
YECKMX HapylleHU#, BbI3BAHHBLIX CHIKEeHUEeM (DYHKUMI BKYCOBBLIX U ODOHSITC/Ib-
HbIX aHaAIM3aTopoB. T1OCKOJILKY BKYC M 3arnax CTUMYJIMPYIOT BbIACJACHUC CHIOHDI,
XKEJIYIOYHOrO COKa, COKa MNMOMIKEeNYIOYHON XKee3bl U CrocobCTBYIOT NOBLILIEHIIO
YPOBHSl MHCYJIHHA B KPOBM, YTpaTa MX BOCHPUSTHUSI BEACT K HAPYLICHMIO TCHCHHSA
NepeyrceHHBIX MPOLIECCOB.

POTOBAS NMONOCTb

[1pobneMel, CBA3aHHBIE C MPUEMOM TMHILM, MOTYT BO3HHKATL Y MOXWILIX JIIO-
Nei Ha 3Tarle ee NPOXOXIACHHs! Yepe3 POTOBYIO MOJIOCTL. Y HLIHCIHErO MOKOACHHS
MOXMJIBIX JIIOAEH, MCIBITBIBABLUMX B TEYCHHUE KHU3HM HEAOCTATOK (propa, pacrnpo-
CTpaHeHHOCTb 3ab0ieBaHMit MOJOCTH PTa AOCTATOYHO BbICOKA. 1o auTepaTypHbiM
naHHbIM, 6onee 30% niozieit 65 et U cTaplue He MMEIoT coBCTBEHHBLIX 3yGon. Baxio
NMOHUMATh, YTO MOTeps 3yDOB HUKAK HE CBA3AaHa C MPOLECCOM CTAPCHMS KAK TAKO-
BbIM. OTCYTCTBME 3YD0OB, UCIONbL30BAHHUE 3YOHBIX MPOTE30B, KCEPOCTOMMSI (CYXOCTh
BO PTY), NPHUBOMAT K CAOXHOCTSAM C MEPEKEBLIBAHHEM M MPOrAATLIBAHHCM ITHIILH.
Jlronu, uMmelolue noaobHeie nmpobiemsbl, NPEANOYUTAIOT MATKYI0, Gosee npueno-
coBJIEHHYIO K MepeXeBLIBAHMIO MUILY, JHIuas cebd, Takum oOpa3oM, HCKOTOPLIX
BaXXHBIX MTUTATEIbHBIX BEILIECTB, CONCPXALIMXCS B LIEMLHLIX 3EPHAX, CBEXUX (PPYK-
Tax W oBoluax, msace. [1pocTeie COBETLI MO MPUTOTOBJACHMIO MUK MOIYT CHJIBHO
06JIErYUTh XKU3Hb JIIONEH, HCIBITBIBAIOLINX TaKHE npobiembl. UM CTONT NUTATHCA
BoJsiee XKHUAKON MUIIEH, CynaMH, TyLICHBIMUA OBOILIAMH, TTIOPE, 110 BO3MOXHOCTH HC-
MOJIL30BAThL COYCHI K nuiue. MHoraa cTouT 3a1yMaThesl O BBEACHUMH B PAUMOH CICLH-
aIbHO 0DorailleHHBIX MUTATEIbLHBIMHY BEIUECTBAMH NMPOAYKTOB, KOTOPbIC NOMOTAIOT
obecrneduTh HOpMaIbHBIH YPOBEHD [TUTAHUS.
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MALLIEBAPUTENBHAA CUCTEMA

Paasurtie Hekotopbix 3abonesanuit KKT cesaseibaior ¢ Bospactom. [Mpexae yem
llenaTh Takoe 3akiioueHue, HeobXoAnMO cobpath AeTanbHblif aHAMHE3 M ONpee-
JIUTh 3THOJIOTHIO NPEeAnoiaracMoro 3aboneBaH us.

CHUXEHNE NMPOAYKLIMHY CIOHBI M BOCTIPUSITUSL BKYCA JIMILAIOT MPOLIECC yo-
TpebAeHMs MUK YAOBOILCTBHSI, 4 MHOMJA M 3aTpyAHsIOT ero. B pesyawtate
CnaboCTH MBILLLL S13bIKA M LLIEK MOXET pa3BUBaTLCA AUcarus, KpaifHe 3aTpyaHs-
I01llasl epexesblBAHME W TIpOraThiBaHWE NUlum. Jducharus yseJMIMBaeT pUCK
acnMpanvoHHoil nHesmoHuu, MHQekuus, coaepxawascs B NMULLE W HANWUT-
Kax, MOXCT [onactb B erkue. TakuM nauMeHTaM PEeKOMEHIYIOT UCMOJb30BaTh
AKHAKOCTH 00JICe NAOTHOH KOHCHCTCHUHH M CNEeUHANBbHYIO MHLILY C H3MEHEHHOM
CTPYKTYPO#.

OnpeaeneHHbIC N3MEHEHNSI MOTYT MPOUCXOANTb C BO3pacToM B xkeayake. CHu-
KEHHE BLIPADOTKH KeNy10uHOI CAH3H BEIET K Pa3BUTHIO A3BEHHLIX M HH(EKIIHOH-
HbIX 3aboneBaHuil, paky xenynka. bonee TsKeno NMpoTeKaloT raCTPUTLI: BIpaXeH
DOEBOI CHHAPOM, TIPH3HAKH BOCTIAICHHS, 3aMEUTACTCS IBAKYALIMS MULLH M3 XKe-
JIYIKA, MOCTOSIHHO otuyiiaercs: auckomdopr B obnactu ero npoekuuH. Bee ati
(hakTopsl CNOCOBCTBYIOT CHHUXKEHHIO OMOAOCTYNMHOCTH MHUTATE/bHBIX BELLIECTB
M YBEJIMYMBAIOT PHCK BOZHMKHOBCHMS CBSA3AHHBLIX C 3THM XPOHHMYECKHX 3abonena-
HUIT, HANPUMEP OCTEONOpOo34d.

Jpyras npodiema CBA3aHA CO CHHXEHHMEM TPOAYKUHMH CONSIHOW KUCIOTBI
B KeJNyAKe — axjioprigipueii, ormevatoweiics y 6onee 30% nioneit crape 50 ner.
[Mpuunioii 317010 HaApVUIEHUA MOTYT OBITH BO3PACTHBLIE MU3MEHECHMS MGO 3a60-
JNEBAHU, B yacTHOCTH, arpodiueckuit ractput. JloctaTouHOE KOAHYECTBO COMs-
HOI KHCJIOTB B KCAVAKE HCODXOAMMO NMPEXIC BCEro UIsl BCAaChblBAHHS BUTaMHHA
B,,. Hekoropetii ero 3anac B neyeHy He H3BaBAAET OT HACTYMUICHUS ACPULMTHO-
ro coctositig. Ero cuMnToMbl ¥ MOXHILIX JIIOAEH YacTO HANOMHWHAKOT pa3BUTHE
DONe3HN AnbUreiiMepa 1 Apyrue XpOHUYECKHE COCTOSIHUA, Ul KOTOPBIX Xapak-
TEPHBI BLIPAXKCHHAN VCTANOCTD, AICMEHLLHS, CIYTAHHOCThL CO3HAHMs1, 3BOH B YLuaXx,
cnabocTh KOHEUHOCTEI.

C BO3PACTOM YBEJIHYNBACTCH BEPOATHOCTL BOIHHKHOBEHHSA KHILUEUHBIX IHBEP-
THKYA0B, ECTh AanHbIe, UTO V MOMOBHHBI Atoaeit ctapiue 60 neT pa3sBuBacTes 31O CO-
CTOSIHIE, OIHAKO KAMHUYECKIE NPOsIBNCHHS HaGnionaioTest TONbKO Y 20% M3 HUX.
OO6bIMHO 510 60J1b B HIDKHHX OTAenax XHsoTa U auapes. OTaensHOro BHHMaHHA 3a-
CIVKIBACT 3a110p, UCTILITLIBAEMBbIIT MOXHABIMU JIIOALMH. 3aMop He cunTaercs 3a6o-
JICBAHNEM, CKOpee, cHMNTOMOM. [Uisi Hero XapakTepHb! 6ojiee peiKHe neheKalHH,
YeM B HOPME, CIOXRHOCTH HEMOCPEACTBEHHO BO BpeMms liepekauny, 60JIe3HEHHBIE
nedieKatiil, TBEPabI CTY, OULYLICHHE HE TOMHOCTBIO OMOPOXHEHHOM MpSIMOH
KHILKH. B NOXIIOM BO3pacTe 9TO COCTOSHHUE BCTPEYAETCs A0CTaTOYHO YacTo. [pu-
YHHAMI €r0 BO3HHKHOBEHHS MOTyT OBITE HENOCTATOYHOE MOCTYIUIEHHE XHUIAKOCTH
B OPralu3M, HEO0CTATOK (DHIMUECKON aKTHBHOCTH, HU3KOE TOTPEOIEHHE MHLLH,
COAEpXKallleit KIeTHaTKy, ynorpebieHHe psaa npenapaTos, 3aMEUSTIONHX naccax
MUK 110 KWIIEYHHKY. YCTpaHEHHE MepeyHCcICHHBIX MPHYMH HEPEAKO TMPHBOAWT
K YAYULUEHHIO COCTOSHMA.
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CEPAEYHO-COCYAWUCTbLIE 3ABONIEBAHUA

['OBOpst O CEpAEYHO-COCYMCTHIX 3a60/ICBAHHSIX B NMOXHIOM BO3PACTE, NPEXIC
BCETO HMEIOT B BUAY MHMAPKTLI 1 HHCYNLTEL. 3TH 3a00AeBAHHS 3aHUMAIOT JTHAN-
pyIOLIEE MECTO CPCAH NMPHYMH CMEPTHOCTH JiMu oboux nonos. BospactHbie M3-
MEHEHHUSA, BAUAIOWIHE HA pasBUTHC 3TUX 3aboneBaHMH, KpaiiHe pa3HooOpasHbl
H 3aBHCAT OT BJIHSAHHA BHEIIHHUX (DAKTOPOB, KypeHHus, (PU3UUECKOI HATPY3KH, IU-
eTbl. K HauGonee pacnpocTpaHeHHbIM (hakTOpaM OTHOCATCS CHHXKCHUE YIIPYTOCTH
COCYNNCTON CTEHKM, CHHXEHHE MAKCHUMAJILHOIO CepievHoro Beibpoca, CHUXEHHE
OTBETA Ha JeicTBUEe BeTa-anpeHepruYecKuX CTHMYJIOB, YBEIMUEHHE MAcChl JIEBOTO
HMEeNynouka, 3aMeUIeHUE XEAyAouKOBOW penakcauu. KiuHHMYCCKHME Mucc/ieaoBa-
HHSA CBHIOETEJIbCTBYIOT, YTO YMEHbILEHHE COIEPXKaHHWsl YPOBHSI X0JleCTeposia B KPOBH
U CHHXCHHC apTepHanbHOro AaBICHUA YMEHbLIAIOT PUCK CMEpPTH OT 3abosiena-

HHII CCC, BO3HMKHOBEHHS TIPUCTYTOB, a TAKXKE HEOBXOINHMMOCTh aHIMOTUIACTHKHN
M LWIYHTHPOBAHWS COCYNOB CEep/La.

3ABOJIEBAHUA NO4EK

Paznuuns B NOpPaXeHHH TMOYEK Y NMOXHIBIX JIOAEH JIeXaT B OUYeHb LIHPOKOM
JAWana3oHe — OT HE3HAYUTEAbHBIX H3MEHCHHI B OLHMX CIIYHasIX [10 Pa3BUTHS KU3-
HEYTpoXalolMX COCTOSHUI B Ipyrux. B cpeaHem ypoBeHb KyDouKoBoii unbTpa-
LMK, U3MepsieMblit N0 KJIUPEHCY KpeaTHHUHA, cHMKaeTcs Ha 8—10 mu/Mun nocie
30-35 ner. CBsi3aHHOE ¢ ATUM NMOBBILIEHKE KPEATHHUHA B NIA3ME AOAKHO YUNTHI-
BaThCH MPH Ha3Ha4YeHUH MeaukameHTOB. [1porpeccupyiomiee cHukernne GyHKuuii
MOYEK MOXET BECTH K HApYIIEHHUIO ClOcoOHOCTH IKCKPETUPOBATh MOMY, 3aMe/Uie-
HMIO OTBETA HA MOTEPIO WK YBEIWUYCHHE KOHLIEHTpauuK Hatpus. Ha Buuienuresn-

HYHO q}}"HKI.lH!G MOYEK TAKXKE BIAHSIOT Jerujaparaliysa, MCroJib30BaHue pasjiHyHbIX
JIEKAPCTBEHHBIX IMpCNapaToB.

HEBPOJIOTUMMECKUE W3MEHEHWA

C BO3pacToM MHOTHE HEBPOJIOTHYECKHUE MTPOLICCChI MCHSIOT cBoc Teuctue, [lope-
IleHHe, YPaBHOBEIUEHHOCThL peaklKit, KOOpPAMHALIMS, MOX0/AKA, YYBCTBUTEILHOCTD,
BeleHHUE NOMALIHMUX [/l MOTYT M3MEHATHCS B LIMPOKOM AHana3oHe 3HaudcHuii. 3a-
MeueHo, yTo Mexay 20 1 90 ropamu Mo3r tepsier ot S a0 10% Mmacewl. Cunraercst, UTo
aTa NoTeps Macchl 00ycnoBiieHa yMEHblLIEHHeM KOJTHYECTBA HEeipOHOB, XOTs COBpE-
MEHHbIE UCCIICI0BaHMA AOKA3LIBAIOT, YTO DOJNLLIMHCTBO HEHPOHOB COXpaHsCT CBOIO
(DYHKLIMIO 10 KOHLA KH3HH.

[Mpoune nameHeHus1 (PU3HOJIOrHH MO3ra BKJIIOYAIOT pacluMpeHHE NOBEPXHOCTH
U3BWJIHH, CHHKEHHE TUIOILANK MOBEPXHOCTH, YBEJIHUYCHHE uucia Gasiliek H Heli-
po(PHOPHANAPHBIX KIYOKOB (MUKPOCKONMMUCCKMX HHUTEH, MAYUIHX CKBO3b TEJO
HelpOHa B aKCOH W AeHApHT). [lepeuncneHHbIE H3MEHEHWSA BEAYT K HapyllIeHUIO
dyHKUMI MO3ra, NPU 3TOM OYeHb BaXHO AMddepenuMpoBaTh HX OT 3a6oneBaHmIl,
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HATIpUMED, eMEHUMK. HapylueHMsI MaMsiTH 1aJIcKO HE BCEria siBjsioTesS WHIHKA-
TOpaMH AeMeHLMK, Doneanen Anblireimepa, lNapkuHcoHa u aApyrux 3aboneBaHmuit.
Ha cocTosinne namsitu BAMSIIOT MHOrME BHelIHWE (haKTOphI, TaKue KaK cTpecc,
NCHCTBHE HEKOTOPLIX XMMHKATOB, HETIPaBMJIbHAas [UCTA.

AENPECCUA

Ilenpeccusi MOXET BbI3bIBaTh TMPEXOAAILNC M3MCHEHHUSI TCHXMKM, MOMIa-
HOLIMECS JICHEHHIO, HO ITO HE ABISIETCH HEM30EKHBIM CICACTBUEM BO3pacTa. Y no-
XWIbIX Juoneil aenpeccusi MOXeT ObiTh Bbi3BaHA CEpACUHBIMK 3abo/ieBaHUAMH,
MHCYNbTOM, CaxapHbIM aHadbeToM, pakoM, COCTOSIHHEM ropsl, cTpeccoM. Yacro ato
COCTOSIHME HE JIMArHOCTHUPYETCA WM AHArHOCTUPYETCA HEMPaBW/IbHO, YTO 3aKaH-
UMBACTCH PAa3BUTHCM HEXKENATC/AbHLIX MOCNEACTBHI, ocnabasiomuX BOCNpHATHE
MHOTHX KH3HECHHLIX MPOLECCOB, B YACTHOCTH, NpHeMa IMULLHK, BbI3bIBAIOLIMX 000-
CTPEHHME XPOHHUEeCKHX 3a0oneBaHMil, H3MEHSAIOWMX UMMYHHYIO (pyHKUHIO. CHH-
KaloTCH anneTHT U Macca Tena. [TurtaHue Hrpaet 3HaAMUTEbHYIO pOjib B KOPPEKUHH
ITHX COCTOSIHMIM. ¥YayqiueHust yaaeTcsi 10CTHYb NMYTEM MCMNONbL30BAHUS KaJlopHii-
HOM, Doratoil nuTare/IbHbIMH BEWEeCTBAMM TMHLUM, AOTIOJHHUTEIbHBIX HAMMTKOB,
MPOAYKTOB € M3MCHEHHOIT CTpYKTYpoil. CtouT noadupark Haubonee XenaHHBIC
O1104a AN Kaxil0ro nauMeHTa i CTapaTLes NpeuiaraTh MX eMy B T MOMEHTBI, KOria
OH CMOXCT CHECTh DONICC KPYITHYIO MTOPLHIO.

[POJIEXHW

[MposicAHI BO3HHKAIOT OT UINTC/ILHOTO JABJCHHUSA HA TKAHW TeJa YesloBeKa, rnpu
KOTOPOM TNPOMCXOANT CKATHE KAMWUISIPHOTO pyca, NpuHieraiommx Tkaiei. Oc-
HOBHOIT (JAKTOP B HX PA3BHTHII — HENOCTATOMHAN NMOABHAKHOCTL, JIloan noxmio-
ro BO3IpacTa, CTPAIAIOMWINEG HEBPOJOTHYECKUMH 3a00JICBAHHAMH, YacTO HE HMEIOT
BO3MOXHOCTH HM3MEHHTb NOJOXKEHHEe Tela B KposaTH, YTOObI CHU3WTL HaBICHHE
Ha onpeaencHnblil YIacToK. D710 KacaeTcsl OONbHBIX ¢ NapaTHYaMH, HapYLIEHHAMH
UVYBCTBHTC/IBHOCTIL, COCTOAHHCM PHIHAHOCTH. HGHP&BHJ‘IBHOB MHTAHKE, B HACTHO~
cTi, HecOanaHcHposanHoe ynorpedicHue GeKOB M HEANCKBATHOC TIOTPeONeHHE
BHICOKOIHEPreTHUECKIN TPOAYKTOR, CNOCOGCTBYET Pa3BUTHIO MPOJIEXHEH H OTKA-
ALIBACT 3KHMBACHUC paH. STHM 0OBLICHSETCA NOBLILICHHOC BHHMAHHE K MUTAHHIO
TaKixX O0o/bHBIX. B 3aBHCHMOCTH OT My6HHbLI W CTEMEHH BOBJICYEHHOCTH TKAHEH
BBLUICSIOT YCTLIPE CTAIMI Pa3BUTHsL nponexHeii (tabi. 7.2).

Tadanua 7.2. Crani it CHMITTOMBI NPOTCKHEIH

Crann CumMmroMb!

| OrpauHuenioe NOKPACHESHHE KOXH, HCUCIAIOLLES NPH CHATHH JABNCHHA

11 YacTHunoce paipyiueHie 3MHASPMHCA H AePMbI.
[MopepxHOCTHBIC A3BB (TOTEPTOCTH, NY3LIPIT)
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Oxonuanue maba. 7.2

Cranus CuMnmoMbl

111 lNospexnexiie ncex cnoen Koxu.
nyGokas #1384 ¢ NIOCKHMH KpasMK

IV HCI{]JOTH‘ICCKIIC M3MCHEHHA BCEX CNNOCH KOXH, 3aXnaThl BalOUIHE MBLIILULUL,
CYXOXIUTHA, KOCTH.

OGumpnas paHa c o6paszoBaHHEM KAPMAHOB.

Bennka BepoATHOCTL CENTHYECKHUX OCNIOXKHEH NI

HEMOLUHOCTb W HECNTOCOBHOCTb K BOCCTAHOBNEHUH)

CHMNTOMBI HEMOLIIM BKJIIOYAIOT CHUXEHWE MAcChl Tesla, YMEHBIICHUE anmeTH-
Ta, TJIOX0€ MUTAHHE, AErNApaTalHio, MATYIO MOABHXHOCTbL, HapyleHHe QYHKIHH
UMMYHHOM cucTeMbl. [TporHocTHuecku HeGNarorpUsTHBIE CUHIPOMbBI OTMEUAIOT
Yy JMIOAEH MOXKIIOro BO3pacTa, Y KOTOPBIX PasBUBACTCS COCTOSIHUE HEMOLIHK. K HUM
OTHOCHT:

e yxyaueHHe GHU3NYECKOro COCTOS HHS;

* HapylIeHHE MUTaHH;

* NIENPECCUIO;

® HapylUeHHE MOBEACHMA.

Crpaterus neyeHus A0/DKHA ObITh HampapjieHa Ha KoppeKuuio Hanbonee noj-
NAOLIErocs Tepanti CUMNTOMA € MOC/IEAYIOIEH AMHAMUKOMN K YAYUIICHHIO COCTO-
siHuA B uenoM. Ocobast posib A0KHA OTBOAWTLCS NPaBHILHOMY MHUTAHMWIO.

3PEHUE U CNYX

Ot 30 mo 35% nioneit B Bospacte ot 65 no 75 ner u 50% nocne 75 crpanalor Ha-
pYLIEHMAMHU cinyxa. U TONbLKO OMH M3 YeThipex HyXAAIOLIMXCs B ClCLUAILHOH
NIOMOLLY MOoJIyyaer ee Hamexawum obpazom. Haubonee pacnpocrpaHeHHBIM pac-
CTPOMCTBOM CJIyXa, CBSI3aHHBIM C BO3PACTHBLIMM M3MEHEHHUSMM, SIBJISICTCS CTapyc-
ckas Tyroyxocts. [ToTeps ciyxa npy 3ToM Hauboee BblpaxeHa B BbICOKOYaCTOTHOIH
YacTH 3BYKOBOro cnekrpa. Obmmii addext nedcTpus OLITOBLIX LIYMOB, YJIHUYHBIX
IIYMOB, TPOMKOH MY3bIKHM, 3BYKOB TOJIMbI BbI3bIBACT U3MEHEHHSI COCTOSAHHS BIHY-
TPEHHEro yxa. YXyIleHWe HACTYMaeT MOCTENeHHO, UHOrAa HE3aMeTHO UIsl CaMO-
r0 Yejopeka. B pasBMTHM HapyILUEHUM CllyXa UIpaloT pojib HEKOTOPLIE BUTAMMHBI.
Hepocratok ButaMuHa B, KOTOpLIH, KaK NpaBriio, OTMEUACTCS Y NOXHIIBIX Jone,
BEJIeT K IOSABJEHHIO TAKMX CUMNTOMOB, KaK 3BOH B YIllaxX, CTapuccKasi TYrOyxocTh
¥ CHHXEHHE peakllMM CO CTOPOHBI BBICIUMX CTPYKTYp Mo3ra. Butamun D Takxe
BIIMAET HA COCTOAHHME ClyXa, MOCKOJILKY yYacTBYeT B mpoueccax, ero obecnevumn-
BAOLMX, TAKMX KaK 0OMCH KanbLHs, repeaavya UMIyJbLea Mo HEPBHOMY BOJIOKHY,
CTPYKTYpa KOCTEH.

IloTeps 3peHMss B LIEJIOM He cBsizaHa co crapeHueM. OnHako Ha NMPAKTHKE
y OONBIUMHCTBA NOXMIIBIX JIIOAEH BOIHMKAIOT nonodHbie npotnemul. Kak npasuno,
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OHM YCMEUIHO KOPPEKTHUPYIOTCA € MOMOLUBIO 0YKOB, HOPMAIM3ALHUH OCBEIICHUA,
noabopoM YCIOBHiA JUlst YTeHUs. CrieMaIbHBIMH OUKAMH JUISI YUTEHHSA MONB3YeTCs
BonbiMHCTBO Niozeit ctapiue 40 ner.

Crapueckas nerpanauus cetuarku (CIC) — ocHOBHast IPUUMHA TOTEPH 3PEHUA
y mojeit nocne 65 ner. EcTb AaHHBIE, YTO pa3BMTHE 3TOTO COCTOSIHUS MOXKET OBITh
NPU3HAKOM MOBbILIEHHOIO PUCKAa MHCYAbLTA Y Takux nauunenToB. CAC nossnsiercs
MpH Aerpanalny LEHTPaIbHOW YacTU CETYaTKU — OCHOBHOTO MATHA-MaKyNbl, B pe-
3yNbTaTe Yero NnpornagaeT UEHTpaldbHOE 3peHue. MakynsipHbIM NMUIMEHT COCTOMT
W3 JIBYX BELLECTB — JIIOTEMHA U LUMaKCaHTHHA. [luera, OoraTast OBolIaMH M (DpyKTaMH,
MOXET MOMOYb MPeIoTBPAaTUTL Win oTcpouuTh pa3sutie CIC. INuwa, cbanaHcupo-
BaHHas Mo conepKaHuIo LWHKA, criocobersyer cHuxkeHMIo pucka CIC. Kpome Toro,
3TOMY CNocoBCTBYIOT NoaaepxXatue HOpMATBLHOM MAacChl TeJla U OTKa3 OT KYpeHMS.

[MaykoMoil Ha3bIBalOT MOpaXEHUE 3PUTEJIBHOIO HEpBa, BbI3BAHHOE BLICOKHMM
napneHueM B rnasy. OHa sssnsercst BTopoit no yactore npuuuHoi cinenotst B CLIA,
[/l€ €10 CTPANAIOT OKOJI0 3 MJIH HYesoBeK. PasBUTHIO r1ayKoMbl CTOCOOCTBYIOT rHnep-
TEH3MUs, caxapHblit anader, 3adonesanus CCC.

Karapakra — noMyTHeHHe XpyCcTalMKa rna3a, BCTPEYaeTcsl Y MoJOBUHBI MOIMy-
JsumMu crape 65 ner. YcnewHo JIeMHTCs XHPYPruueck — MyTeM 3aMeHEl nopa-
KEHHOIrO XpVCTATHKA MCKYCCTBEHHBIM. PasBUTHE KaTapakThl MOXET OCTAHOBHUTH
ynorpebiaenne nuuiM, Ooratoil aHTHOKCMAAHTaMM, OeTa-KapoTHMHOM, CEJICHOM,
pecsepatposiom, ButamMuHamu C u F. 3HaunrensHoe ynotpebaeHHe HaTpus (nMoga-
PEHHOIT COJIM) BENET K YXYALUEHUIO COCTOSTHMSL.

HuabeTnyueckas peTHHONATHS, SIBJAAIOIASICS MOCAEOCTBHEM caxapHoro nuate-
Ta, pa3BUBACTCH NP NOBBILEHUN NPOHHUACMOCTH COCYNOB CETHATKH H MOABJICHHH
CBSI3AHHBIX C ITHM TOYEMHBIX KPOBOM3NHAHNN. OHAKO pa3sBUBACTCA 3TO COCTOAHHE
He y Beex Jioaeil, DonbHLIX caxapHbIM AHadeToM. KOHTPOABL 38 YPOBHEM [JIIOKO3bI
B PSUIC CAVUASH MOMOTAET COXPAHHTDL CETYATKY HENOPaXKEHHOM.

JlioGbie napyuienist 3peHis CHIDKAaIOT KauecTBO XKH3HH NOXWIbIX Joaeit. Jaxe
T€, ¥ KOro OTMCHAIOTCH HE3HA'MTE/bHBIE MOPaKEHMS 3PMTENbHOINO aHalIM3aTopa,
HCTBITHIBAIOT COXKHOCTH NPH COBEPLUCHHH MOKYIOK B Mara3uHax, Bei6ope 1 nmpu-
F'OTOBJICHITH TTHLLLH.

UMMYHHAS! ®YHKLIA

[MockonuKky ¢ BO3pacToM MpoHcXoauT obuiee CHHXXEHHE MMMYHMTETA, BO3-
HUKAIOLWMIT MMYHHBIIT OTBET SIBIACTCH 3aMCIUICHHBIM H MeHee 3((EKTHBHBIM.
M3neHeHHst MPOHCXONAT HAa BCEX YPOBHAX HMMYHHOH CHCTEMBL — OT XMMHUE-
CKHX W3MCHCHHIT BHYTPH KJICTOK /IO pasnu4uid B THNax 6e/1KkoB, 00OHapYXXHBAaeMbIX
Ha KJICTOMHOI CTCHKE, 4 MHOTIA W IO MyTaLMii opraHa B Lienom. [Iporpeccupyioliee
cHipkenue Gyakunn T-1uM(pOUHTOB M YTHETEHHE KJIETOYHOTO HMMYHHTETA BEAYT
K BO3PACTAHIIO PUCKA Pa3BUTHs HH(EKLIMOHHBIX W PAKOBBIX 3aboNneBaHu y MOXi-
JIBIX Joneit. MexaHn3Msl U3MeHEeHHH UMMYHHONH CHUCTEMBI, CBAI3AHHBIX C BO3pac-
TOM, MOMHOCTBIO HE U3yueHbl. ECTh JaHHBIE O BIHAHUM Ha HEe BHELLHUX (haKTOPOB,
ypOBHS M 00paza xu3uu. [NoanepxaHue NpaBUILHOTO MUTaHWA CNOCOOCTBYET X0~
POLLEMY COCTOSIHUIO HMMYHHOI CHCTEMBI.
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MUTAHUE U NPUEM NNEKAPCTBEHHbIX NPEMAPATOB

Eule onna cepbesnas npobiema, akTyanbHOCTh KOTOPOIt BBICOKA [UIsl MOXHJIBIX
JUOACH, — ONHOBPEMECHHOE YNOTpebieHHe HECKONbLKUX JIEKAPCTBEHHLIX Mpenapa-
TOB (Tabn. 7.3). Korna ux KonuyecTso Gonblue S, HCMONL3YIOT TEPMHH «nosutap-
Mauuss. [locnencrsus 3Toro BeCbMa 3HaAYUTEbHbI, B YACTHOCTH, JUis obecrneyeHns
OpraHi3Ma HeOOXOMHMbIMHM NMUTATENbHBIMH BelllecTBaMH. Tak, HarpuMep, MopsLIKa
400 npenapaToB, WHPOKO HCITOJb3YEMBbIX MpH NedeHH Gone3Heit NoXxXunoro Bo3-
pacTa, UMEIOT NoBouHbIH 3 GhEKT B BUIE CYXOCTH BO PTY.

Tabmma 7.3. [IpHMEpsl HEKOTOPBIX BAPHAHTOB BIMSHHSA NPENapaToB Ha ODMCH MAKPO- M MH-
Kpo3sieMeHTOB M coctoanue KKT

Hexenateabubie Bananue na cratyc
Ipenapar Cpynna
RESAp LA athdexTn nuTanus
SPHTPOMHLIMH Makponuast Hapywenns dyukunii | [penapat npuuumath

KKT, anopekcus, cro- | B0 Bpems eiibl, HeoGXo-
MaTuT, nuapest. B Heko- | aMMo yBeanuuTe norpe-
TOPLIX CAYYAAX MOKET GieHne KHIKOCTH
BBI3LIBATE MCEBAOMEM-
Gpavoanwiii KoanT

Lledanekcun Lledanocnopiusl CTOMAaTHT, CYXOCTD Heobxonnmo ypeaniunTh
BO pPTY, MHOMAA auapea | noTpeGICHHE KNIKOCTH

Linnpodnokcauut | PropxXHMHONIHHE OG6pa3syer HepacTno- Heobxonunmo cyue-
PUMBIC, HCBCACHIBACMBIC | CTBCHHO YBEANUNTE 10~
KOMIUICKCEI € MariueM, |tpedaenuie KuaKocTi,
KAIBLUHCM, UHHKOM, OIPaHHYHTB TPHEM
Kene3oM. 3aMewnsier Kodhenna, He npuinnMaTh
METabOINIM KoieHHa. | oioBpeMenio ¢ MUKPO-
B HexoTOpBIX CAyuanXx WICMEHTAMH

MOMKCT BbI3bINATL MCEn-
JomeMOpaHoaIHbIi KoauT

MeTtpoHunason Axrtbakrepuanshbie/ | AHOpeKeHs, MeTaitie- | [penapat npuinMarh
AHTHNPOTOI0I{HLIC CKHil DKYC BO pTY, HE CO- | BO BpeMst efibl, Naberarh
BMCCTHM C aIKOronem NPHEMA WIKOros

leHTamMuumH AMHHOITTHKOIU LI OT10- 1 HedpoTokenicH | Heobxonumo cyuie-
CTBEHHO YBEAHMHTD 10~
TpebacHie XKHAKOCTI

ACITHDHH HIBC Kenynounoe kponoreue- | Yoenints norpeGaciie
HHEC, CHIDKACT 3axpat b= | putamiia C, MOHHTO-
TaMiHa C el KoUnTaMy, | PHPOBATE NEKTPOJIHTHI
cHuxaer oGwmil yponens | u reMornoGin, Haderath
Kenesa, (QoNnMeBOil KHe- | MPHEMa JIKONO/IA

JIOThI, HATPMS, KM

Methopmun BuryaHnbl Chuxenne abcopbunn | Heobxommmo coinonats
puTamuna B, donne- | anaGernticckyio ety
BOi KicnoTel. Moxer | ysemiunth notpebnenne
BLI3LIBATE JIAKTATAUMAO3 | nHL, GoraToll BHTAMH-
HoM B, 1 chonmenoil Kitc-
Jiotoil. Maberats npuemMa
IKOro/s
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lIpodonxcenue maba. 7.3

MBILLICYHOM Macchl,
CHHXCHHIO COoAcpXaAHNA
MPOTCHHOD B KOCTHOM
MAaTpHKCE, YBCJIHYCHUIO
BPeMEHH 3aKHBICHHS
pan. CHHXaeT KHuIcY-
HOC BCACLIBAHME Kb~
LLMA, Kanusd,

UHHEA, BUTAMHHA C,
azota. Beisbipaer 3a-
JICPKKY HATPHA B Opra-
HH3ME

NTataan ToTent Hemxenarensnsie Banawne wa cratyc
aderTi NHTAHNA
Mpeanusonon [TOKOKOPTHKOWIbE YBenuuupaer xara- Heobxonumo cobnio-
BoM3M NPOTEHHOB, IcHue nuersl, boratoli
YTO BEAET K NOTEpAM KTBLUMHEM, BHTAMMHAMM

D u C, beakamu, Kanu-
CM; HHHKOM, HO C HHU3-
KHM KOIMYCCTBOM Ha-

TpHA

[Mponanonon

bera-
ApeHOGA0KATOPI

MoxeT MAaCKHPOBATL
CHMITOMBI
THIOTHKEMHH

CobnioneHue HI3Koyrne-
BOJAHOI AHETHI, MOHHTO-
PHHT YPOBH# ITTI0KO3bl

B KpOBH

ATopBactarun

IMinoanmuesmnieckne
CPEACTBI N3 TPy
cTaTnHon, i'llll'l’lﬁl-lTOp

CHIxaeT ypoBeHb
JIMHI, yseanunsaer
vposeHb JITIBIT, ymeHb-

CobnwneHne aueTsl
C HH3IKHM COACpXAHHEM
AHNPOB, XOoNccTcpona.

LLHIO © MOMOIl HATPHS,
Knis, MArHis, Kanbuma

I'MI-KoA-penykTassl | uiaet coaepxanie Ko3H- | Maberats ynorpebaenusn
auma Q10 rpeiindgpyra
Mypocemini [MeTaensie anypetnkn | Yoeanunpaer aKcKpe- Cobnmoaenue auerst, Go-

raToi HATPHEM, KAUTHEM,
MATHHEM, KAUTBLHCM,
MOHHTOPHHT NEKTPO-
JNTOB B KPOBH

MayorceTin

CHO3C

MoXeT Bel3bIBATH AHO-
PCKCHIO, NOTEPIO MACCHI
Tena. CHIDKAeT Bcacnipa-
HHE neiluna

MOHHTOPHHT Macchl
TEJIA 1 KATOPAX MHLLH,
Haberanue Tpuntodana
(ceipet) 1 3pcpobosn

MenoGapbiran

bBapGuryparst

Ypemrnieaer Metabo-
Jin3m suTamuna D,

YTO BEAET K 1o acqmum-
Ty, 4 TaKxKe K aedHunty
Kanbums, Moxer
YBENHYHBATL METa-
Gonuanm siTamMuHa K,
CHIKATh YPOBeHb B,

i (honuenoit KHCNOTLI

B KPOBH

CobnioneHne anerst, 6o-
FATOM KasIbLIMCM, TIPHEM
BuTaMitHa D u ommenoit
KHCJIOTBI

Mamoriann

AHTArOHHCTL
H,-peuenTopos

MoxeT cHIKaTh Bea-
ChiBaHHE BHTAMHHA
B,, M Xene3a

MOHMWTOPHHT YPOBH#
B, XKeJie3a B KpOBH
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Ipenapar

pynna

Hexenarensusie

athdiekTsl

Bawsne na craryc
MITANHA

BpomokpHnTIH

ATOHHCTH! 1ONAMITHA

Moxer Bbi3hBaThL
paanpaxenie XKKT,
TOUIHOTY, PBOTY, Xeny-
OOMTHO-KHIUeYHbIe Kpo-
BOTEUCHUS

[MpueMm npenapara ¢ nu-
[eii, KenarenbHo Gnuxe
KO CHY

Merorpekcar

LinTocTaTik,
AHTATOHICTHI
doNHeBOIl KHCNOTHI

HUurubupyer anruapo-
donaTpenykTasy, ni-3a
yero obpasyercs MeHb-

uie honneBoil KHCIOTLI.

MoxeT Bbi3biBaTh pas-
npaxenne XKKT

Cobnionenne amernt, Ho-
ratoil honueBoii KHeno-
TOIt 1 BUTAMHUHOM Bn

— TICUXOJIOFMMECKHM KOM(MOPT NMpedLIBaHKS B CEMLE;

KAYECTBO XWU3HW

CyLecTByeT MHOKECTBO OIpeIe/ieHU Il MOHATHS «Ka4eCTBO XKH3HW». B oTHOLIE-
HHH 300POBbLA 3TOT TCPMUH MPUMEHSIETCS U1 0DO3HAUYCHUS! YYBCTBA (PU3UUECKO-
ro ¥ OYLWIEBHOIO 300POBbsl MHAMBMAA W €ro criocobHOCTH a/IeKBaTHO pearupoBaTh
Ha (DM3UYECKHE M COLMANIbHBIC SIBJICHMSI B OKpyxaiouiem mupe. [Uist mamepeHusi
3TOr0 HEMPOCTOrO OKAa3aTeNsl OLCHHUBAIOTCS! MHOXECTBEHHBLIC (hakTOPLI, Oonpenc-
JIFIOLIME XKH3Hb MOXWIOIo YCJIOBEKA, Ha Pa3HbIX YPOBHSIX,

* OOLIECTBEHHbBIH YPOBEHE!

— B3aMMOJCHCTBUE YeNOBEKa M ODILECTBCHHBIX CTPYKTYP, MPHU3BAHHBLIX OT-
BEYaTh 3a XKU3HeobecreueHHe (CoUnanbHBIX opraHu3aumii, poHaoB 1 T.1.);

— BO3MOXHOCTh KOHTAKTOB, COUMAILHOM penpe3eHTALINN;

— BO3MOXHOCTD NMOJIYYEHUS aieKBATHOH MEAULIMHCKON IMOMOLLH.

* CeMeiHBIH YPOBCHbD:

— OTHOIUEHMA B CEMBE,

— Hanmuuue OJIM3KHX POIOCTBEHHWKOB, crocoOHBIX obecneynTs HeODXOIUMYIO

MOMOIIE,

* JIMYHBIA YPOBEHD:
— COCTOSIHME 3[I0POBbS;
— KayecTBO W YPOBEHb ITUTAHW;
— OBITOBBLIC YCIIOBHS;
— (u3MuecKas aKTUBHOCTD;

— TICUXOJIOTMYECKHH HACTPO;

— HE3aBUCHMOCTb B IIPHHATHH PELLCHHIA;

— HaJlM4ve KOHTaKTOB B CBOEH Cpeie;
— PENUTHO3HOCTD.
B OTHOLUEHWH MOXMWIIBIX JIONEH MOHATHE «KA4ECTBO XKU3HU» MCNONb3YETCS 10~
CTATOYHO IHPOKO, MOCKOJIbKY BOMPOCH! 310POBb H BO3MOXHOI0 M3MEHCHHS YPOB-

HA QYHKUMOHMPOBAHHMSA CTAHOBATCSA C BO3PACTOM OCOGEHHO AKTYANbHBIMM,
[1py OLIEHKE KAYECTBA XU3HH NMOXHUILIX AUETOIONM IO/DKHBI YHUTLIBATL UX MHAM -
& BHAYaNlbHbIE PA3IMY S, A TAKXKE PAJTHYMS HA CEMEHHOM U OOLLIECTBEHHOM YPOBHE.

B\
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®YHKLUWOHANBHOCTb

B orHOWeEHUM MOXMIBIX JIIOACH TEPMHHBI «(DYHKUMOHAIBHOCTE» M «hyHK-
UMOHAILHBLIA CTATYC» MCINOJbL3YIOTCS [UIsl OMMUCAHUS OrpaHHYEHHUS B (DU3HUUCCKOM
cTaTyce YeloBeKa, HanpuMep BO3MOXHOCTH ryJisite. [1pH aTOM noHsATHe «pyHKILIHO-
HAJILHOCTLY, MOHHMaeMOe KaK CIIOCODHOCTL yXaXXuBaTh 3a COO0H M OCYLICCTRIATE
KaKyl0-T0 (pu3nyecKyo aKTHBHOCTL, HANPAMYIO KOPPEJIUPYET C TAKUMH MOHATHA-
MH, KaK «HEe3aBUCHMOCTb» M «KAYCCTBO XH3HU». YPOBCHL TPAaBM CPEIM MOXHIIbIX
JIIO/IEH He CTOJIb BBICOK, OIHAKO 0DLIUH YPOBCHL HHBAJIMIHOCTH CTAHOBMTCS BbILIC
M C yBeJIMYEHHUEM BO3pacTta Monyasiuiu, ¥ ¢ pocToM ee YucneHHocTH, s oLeH-
KM (DYHKUHOHANBHOrO CTATYCA OLICHUBAIOTCA CIOCOOHOCTL HHAWBHAA Y4MaCTBOBATH
B MOBCEAHEBHOI XHU3HH W BO3MOXHbIE, CBI3aHHbIE C peaU3aLuel 3THX JeiCTBHMI
choxuoctu. [Tpu 3TOM YYUTBIBACTCSH, MOXET JIM YEJOBEK BBIMOJHATEL CACAYIOLIHE
DazoBble neicTBHs:

® [MUTATLCA (CAMOCTOATENLHO MITH € YbeiT-TO MOMOLILbLIO);

® 3ACTHNATL NOCTENb N C/EANTD 3a €€ CMEHOM;

* [IEPCABHTaTLCS MO KBAPTUPE M BLIXOAUTE HA YULLY;

* ONIEBATLCS (CAMOCTOATENBHO HIN € YbEH-TO MOMOLLLIO);

* YMBIBATBCS W MBITHCS (CAMOCTOATE/ILHO HIIH C MbEH-TO MOMOILLBIO);

* XOIMThL B TYAIET;

* [10J1L30BATLCS TeAe(hOHOM;

® BLICIKATH 3a NPEAC/bl MECTA MPOXHBAHUA;

®* [MOCCLUATL MATra3nHbl,

* TOTOBUTD MHLILY;

¢ [IOAICPANBATL NOPAIACK B IOME;

* [IPHHHUMATL NPEANHCAHHBIC JICKAPCTBEHHLIC MPEnapaTthl;

® CACANTDB 3 CBOMM GIG.’[)KCTDM.

MHorue 3aboneBaHns, CBA3AHHBIC C MUTAHUCM, BAUAIOT HA PYHKUHOHATBHBIHA
CTATYC MOXIIBIX JIOACIHT, HANPHMEP, aMNyTaumnsi KoHeuHocTH y GonbHOro caxap-
HbIM anaberom. Henpasuibioe notpedcHUE NMUTATENLHBIX BELIECTB, MPHYEM KaK
H30LITOK, TAK M HEAOCTATOK, MOXET crnocobGCTBOBATH YXYALIEHHIO (PH3HYECKO-
I'0 COCTOSIHIS TMOKIUIOrNO YEJIOBCKA 34 CUCT CHHXCHHA MbILLIEYHOH MAcchbl, CHIILL,
HECnocoOHOCTH YHACTBOBATE B NPHUBBLIMHOMN XHU3HH. [10 IaHHBIM HCCenOBaTENCH,
y 87% anu noxiioro Bo3pacta HanHuMe oxHoro wiu 6onee XpoHuecKoro 3abo-
JIEBAHMS, CBA3AHHOIO € HENpaBHJIbHbIM MUTAHUEM, BEACT K TAKHUM TMOCICACTBHAM,
KaK cHikeHue pusndecknx (hyHKUMIL, MHBANTHAN3AUMS, yUallleHHe 3a001eBaeMo-
CTIN I CMCPTDL.

NOAAEPXAHUE MACCbI TEJA

Ypenuuenue joziei, crpanalomux H3deTouHOH Maccon Tea, XapakTepHO [Jist
MONYJASILIMN B LIEJIOM M UIsE MOXKIIOH ee yacTH B YacTHOCTH. [1pH 9TOM KONH4eCTBO
MONHBIX Aloneii Gosblle B BO3PACTHOM AMana3oHe oT 65 no 74 ner, uem nocne 75.
OxupeHHe BeleT K pa3BUTHIO MHOXecTBa 3abosieBaHuil, TaKUX Kak auaber 2-ro
THNA, CEpPAEMHO-COCYANCTLIE 3a00eBaHusl, IMIEPTEH3HA, apTPMThL, QUCIIHITHIE-



234

naea VIl , NuTauue numuwﬂu—u&-'

MU, pak. CMeprhoeTs & Py
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Hccn&noaamm NMOKa3biBa
Teaa, c:nocnﬁc*rnyer yYayyluue
Ka. Bnaronaps et YMEHBIL

MNe NI0Aei, CTPafaloux oXKNPEHHEM, BBILIC, yeM
AUMEHTLI BEIYT 3HAUUTENLHO MeHee AKTHBH B obpa3
110 6onee paHHHX NPH3HAKOB HEMOLLIHOCTH.
IOT, YTO Tepanusi, HanpaBncHHas Ha CHIDKEHHE Mac
HUIO huauvecknx dyHkunii, kKayecTsa KHU3HH yeJaoBec-
KaR TepanMs Rony BmeacTcn KOMMYecTBO Xanob Ha COCTOAHUE 3;1013‘0“1”::1 ;ab‘!
MBI K KOCTel mop TPEXIE BCEro OpHEHTHPOBAHA HA MOLIEPKAHHE MY _
ALIX moneit. OHa noapasymesaeT u3MeHeHHe CTHIIST KU3HH,

BKJIIOYas crie
UHMAILHbIE AMeThl, (u3MdecKue yrpakHe s, TEXHUKH KOpPEKUHH

NnoBencHus
1 MHoroe apyroe. Tepanusi 10/kHa HOCHTH KOMIUIEKCHBII XapakTep,

npenorepa " .
coﬁcmo:a:l aTb Nocnenyoumii Habop MacChl Tea WM ee pe3Koe CHIKEHHE, CI10-
b IUTMTENILHOMY MOMIePXaHHIO ONTUMAILHOI duznueckoii (HopMBbl,

COoTBeT i TONT
CTBYIOLIEH BO3pacTy u nokazatensi 31opopbsi. HauaibHas ek COCTOMT

B CHHMXXEHH >

€€ JoCTIKeH U nobasnsorcs MCPONPHSATHS 110 NOLIEPKAHMIO Macehl Tesa. JneTd,
MPMMEHACMARA NPH TAKOM JIeeHHH, ConepxuT Ha S00—1000 KKan B JeHb MEHBIUC,
HEM HOPMANIbHBIH PALMOH JaHHOTO NatmenTa. Mcxoast 13 HOPM, CTaHAapTHast /M-
€Ta, NpejtaracMast JUist NOXYACHMsI, 10/KHA conepxathb 1200—1800, Ho HE MCHBLLC
800 kKan B KeHb. 15t OXMABIX MI0N€H OYCHb BAKHO KaK COBMIONCHHE IHEPreTH
'-!et:!foro Oananca nuum, Tak u nouiepxanue Bananca nuTaTebHLIX BetecTs, JUis
STOH LETH HEOBXOAMMO NMPOBOIUTD CrIEUNANIbHbIE GECe/bl ¢ NALMCHTOM, PEKOMEH -

JIOBATb MEHIO C YYETOM €ro NnoTpeSHOCTEil, NpeuIaraTs 10NOIHUTELHLIC BUTAMMH -
HbI€ 106aBKM K nuiue.

Cchbl

HEOOCTATOK MACCbI TEJIA U HAPYLLUEHVE NMUTAHUS

HenocraTok Macchl Tesna He SBISeTCs pacrpocTpatieHHbIM CHMIITOMOM CPELH
TIOKMNEIX NMaurueHTOB. ONHAKO 3TOT (DAKT HE MCKIIOYACT HATMUMA 3HAYMTE/ILHOTO
KOJIMYECTBA MOXWIILIX JIIOAEH, TONYHAIONIMX HEMONHOLCHHOE H HCNPABHJILHOC 111 -
TaHue. Cpenu MoXWIILIX JIIONeH, Monanaiolmx Ha 60JbHUYHBIC KOHKH ¢ pas/iniHOH
natonoruei, or 40 no 60% crpasalor OT MOCACACTBAN HENPABMWILHOIO MUTAISL.
MHOorue noxmuibie Joau noayvaioT He donee 1000 Kkai B icHb, YTO HEAOCTATOUHO
JUTST MONAEPKAHUSA JKUIHEAESATENLHOCTH Ha IOJIKHOM YpOBHE. B HEKOTOPLIX Ciyua-
SIX 3TO CJIyYaeTcsi M3-3a OTKas3a MalMeHTa OT MHILH, CBA3aHHOIo ¢ yrorpedieHmeM
JICKAPCTBEHHbIX CPEICTB, HeripeccHeii, U3MCHEHHLIM YYBCTBOM BKyca M 3anaxa,
npobieMamMH B POTOBOM TMOJOCTH, HEKOTOPLIMH XPOHHHCCKHMH saboneBaHusiMin,
nvcharueit 1 ApyruMu COCTOAHMAMM, 3ATPYIAHAIONIHMH TPOLCCC YIOTPEeONACH s
. MHoraa npiYMHOM MJI0X0ro IMUTat kst OBIBAIOT COUHAILHbLIE MOTHBbLI: OIMHO-
YyeCcTBO, OTCYTCTBHC JeHer, HEeBO3IMOXHOCTD JOCTaBKH WJIH ﬂpl-il:'()TOlU[?!llUl TUILLLNE.

Bpauu, paboraioumme ¢ KOHTHUHIEHTOM qommmx GOJILHBIX, MACTO OCTABAAIOT
pOB/IEMY TUIOXOTO UTAHNS He3aMeuCeHHOIL. MamMeHeHMs NCUXOIOTHH € BO3pac-

6 WHU3HHM M MPUBBIYEK MOXUABIX CrIOCOBCTBYIOT TOMY, MTO CaMH OHM
TOM;iobpana HeyIOBJETBOPUTEILHOE MUTAHME.
He obpamialorcs € sxanobamMu Ha HEY. t ]
JUIsl JIeUALIero Bpata HMEET HEA0CTaTOuHOE NoTpebiicHue na-

Ogobopalanenys eHHO CHMMITOMbI TOTO COCTOAHMA WHOTAA MNyTaloT

pmeHToM Genkos. OAHAKO UM
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C CHMNTOMaMW APYIUX HapyLICHHWA, MTOrOM “IEro CTaHOBHUTCS MOCTAHOBKA Herpa-
BWILHOrO aAnarto3a. [isi cocTOsAHUSA, BbI3BAHHOIO HEAOCTATOMHBIM MMOCTYIUICHH-
emM BeIKOB B OpraHu3M, XapakTepHbl CyTAHHOE CO3HAHME, YCTANOCTh, C/Ia6OCTb.
K rpynne pucka 1o aToMy cOCTOSHIIO OTHOCATCS MOKUIbIC GOIBHBIE, HCTBITHIBA-
I0IIHE HCAOCTATOK AEHEXHBIX CPEACTB, MMeIoLKe 3a00/icBaHKsI POTOBOM [M10JIOCTH,
HE MO3BOJSIOUIHE KeBaTb U MIOTATh MSICO, KYPHIALILMKHY, MAIOMOABMKHbBIC JIIOIH.
Haubosnee peanbHblii myTh mOMoYL HM — H3MECHEHUE AMETHI B CTOPOHY MPUMCHCHHSA
MSATKHX CBIPOB, KPCMOB, MYCCOB M 11oAG0p cneunaibHbIX QUIHYECKUX YIIPAXKHCHHIH.

Y noXuiabix nioneil, noiyyaiommx B TedeHHe UIHTEIBHOrO BPEMEHH HEMOTHO-
LEHHYIO IMULLY, BEJIMK PUCK Pa3BUTHS CHHAPOMA MepeeaaHns, ocoGeHHO NMpH pe3-
KOM Mepexojie Ha oforalieHHYI0 NMUTATEbHBIMH BELUECTBAMH AMETY. DTO CTOMT
HMETL B BHAY NTPH HA3HAMEHUH MUTAHUA MALMEHTAM C HEAOCTATKOM Denka B MUie.
B HekoTopuix ciyuasix nepexon K cbanaHcHpopaHHoil, GoraToil 6e1KaMu M YTieBo-
AaMH IHETC JIOJLKCH OCYIUECTBIATHLCSA Mo HAbNIOACHUEM Bpava, MHOTA NMapeHTe-
PaIbLHO.

OLIEHKA NMUTAHWA

s ouenkn nutannst (aanusie CLUA) wucnonsayercs wikana  Nutrition
Screening Initiative (NSI1), paspaGoraHHasi AMCPHKAHCKOIl aKaneMMcei CEMEeiHbIX
Bpayeil, B cooTBeTCTBIN C 3TOIl LKAIOM BBUIEASIOT ABa YPOBHSA HAPYIIEHHA MUTAHHS.

* [lepsblii VpoBeHb — 31¢Ch HAXOMSTCS MALUMEHTbI, KOTOPLIM MOKa3aHO Ha3Ha-

YeHHE YAVHIICHHOTO muTaHns ¢ npopunakTHueckumMu uensamu. PaccunTsisa-
ercst UMT, yunTeiBaeTca aHaMHeE3, B TOM YHC/E MHIIEBbIE MPHBLIYKH, 00pa3
AH3HM, Harpy3ki. [Tpi HeoOXONMMOCTH NMPOBOANTCS MOJHOLEHHOE THETOJO-
rHYeCKoe 00CICI0BAHNE HA BTOPOM YPOBHE.

¢ Bropoii yposeHbs — OoJiee crienaibHOe HCCIeIoBaHHE, BKIIIOYAIOLIEE aHTPO-

MOMETPHIO, cOOp NabOPATOPHBIX AAHHLIX, JaHHBIX 00 UCIONIL30BAHHH JIEKap-
CTBCHHBIX CPEACTB, ITPOBOLHMOM JICYEHHH, OCOOEHHOCTSIX NNOBEAEHMUS.

B nacrosiiiee ppemst B Kazaxcrane OUEHKa NMATAHWA OCYLICCTBASETCS 110 Crie-
HUHUIBHOI KapTe-aHKeTe, BRIIOYAIONICHT BOMNPOCHI 0 COLUHAIBbHO-IKOHOMHYECKOM
MOAOKECHIN o0cacAVEMBbIX (CPCAHEMECAYHOM JIOX0AE, NOJIE PACXONOB Ha THTAHHE)
H MCANIMHCKHIT DJIOK BONIPOCOR, OTPAXKAIOULNX CTATYC MUTAHUS, COCTOSAHHE 300pO-
BbSE M HAIMMHE XPOHHUECKNX 3abo/eBannii, OTHOLICHHE K KYPEHHIO U ynoTpebie-
HHIO AKOTIbHBIX HATNTHTKOB.

Cocrosinie (haKTHYCCKOTO MHTAHHS OUEHHBACTCS METOAOM H3YUEHHSA MEHIO
33 JICHb, MpeuecTBYIOuNii necaeaosanno. [1pu aToM ocoboe BHHMaHHE yne/sieT-
CSl VUCTY HacTOTh! ynoTpehneH st OTAC/IbHbIX MPOAYKTOB.

BooBiie MHOIHME NMPHHATHIE KPUTEPHH OUCHKH NMUTaHUA He Bcerna uHpopma-
THBHBLI 1PN [IPOBCACHUH OLEHKH Y MOXWIBIX moeil. MameHeHue (hH3HYECKO-
ro 1 MeraGo/IHecKoro craryca BAMsAET Ha Hccaeayemble rnokasarend. [pumepom
3TOr0 MOTYT ObITh AHTPOMOMETPHYECKHE NApaMEeTPhl: POCT, Macca Tea, TONMIWHA
KOXHOIl ckianki. C BO3pacTOM Macca Tejla BO3PAcTaeT, a pocT ymeHbiuaercs. M3-
MepeHHe PocTa MOXeT GbITh 3aTPYAHEHO HECTTOCOOHOCTLIO MALHEHTA POBHO CTOATH
1 BOOGIIE HEBO3MOXHO Y JICKA4YHX GONbHLIX. B Takux ciyyasx H3MEpAIOT MUIHHY

o —
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npeanneybs uin ronenn, Pacuer MMT Ha ocHOBaHMM AAHHBIX OMpPoca MPOBOAHTE
HenonyctiMo, MaMepeHne TONHHEBL KOXHOI CKIAAAKH KWIN OKPYXHOCTH MpEearnie-
YbAl B LIEJIAX ONPEAENCHHA H3MEHEHHI COCTOSIHMSA MONKOXHOIA XXHPOBOIT KICTUATKH
HEaP(HEKTHBHBI H3-32 HEBO3MOXHOCTH OTIPENC/IUTE NPUMHHY X M3MCHCHHUSL,

MOTPEBHOCTD B MATAHUW

Benencreue BIMAHUS BO3PACTHBIX M3MEHEHHIt Ha NpOLECChl BCAChLIBAHMS,
PacXonoBaHWsA M BHUIGJNEHHSA MUTATEABHLIX BELUECTB MMOXWILIE JIOAM HYXIAIOTCS
B CMELHaNIbHOM pacyere notpebHocT B HUX. [IpHHATO pa3nensTh BCIO MOMYJISILMIO
TOXWBIX Jlofen Ha ase rpynnbl — oT 50 no 70 aer u crapwe 70 ner. C Bo3pacToM
JIOOH MOTPEDNAIOT MEHbBIUE KANOPHU, X MNULIA COACPKHUT MEHbLUE XMPOB, BOJIO-
KOH, KallbLIUsl, MarHusl, UMHKa, Meau, (ropa, Butamuuos B ., C, E, D (tatn. 7.4).

Tabamua 7.4, Pekomennyemeie M3 P® pennyunbl notpebaeHusi Makpo- W MHKPOJICMCHTOR

IUA NIOAEH NMOXHIA0ro BO3pacTa

Hopma notpebaenus M ysunHbI Kenupimb
B DCHb 60—74 rona 75 nernGonee | 60—74 roma |75 neru Gonce

benxu, r 69 60 63 57
Kupsl, r 77 67 70 63
Yrnesonsi, 333 290 305 275
Kansuuit, Mmr 800 800 800 800
@ocdop, Mr 1200 1200 1200 1200
Xeneso, Mr 400 400 400 400
Maruuit, mr 10 10 18 18
ButamuH A, MKT 1000 1000 1000 1000
Burarun D (ME) 100 100 100 00 |
Buramun E (ME) 15 15 12 12
Buramis B, MKr 1,4 1,2 1,3 1l
Buramuu B,, Mxr 1,6 1,4 1,5 1,3
Butamun B, Mr 1,6 1,4 1,5 1,3
Huauux, Mr 15 13 14 12
Monuepas KMCAOTA, MKT 200 200 200 200
ButamuH B ,, MKr 3 3 3 3
ButamuH C, M 58 50 52 48
SOHeprus, Kxan 2300 2000 2100 1900

VYposeHk 6a3ansHoro MeTabouama IHHeRHO CHMXAeTCsl ¢ BO3PacToOM B Pe3yJib-

TaTe M3MEHEHWH, MPOMCXOAALMX B OpraHu3Me, DHEpreTHUECKUE MoTpeGHOCTH
cHuXalores npubausuTensHo Ha 3% 3a 10 net. Hu3kokanopuiHbIe IUETDI, B NMOJIb-
3y KOTOPBIX YACTO AENAIOT BLIOOP MOXWIILIE JIIOAM, KaK NpaBuiio, CoAepXar Helo-
CTATOYHOE KOJHYECTBO HEOOXOMMMBIX MUTATEILHBIX BeliecTs. B 310/ cBa3n Bpay
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JLOJI2KCH PEKOMEHIOBATEL UM ITHILLY, COACPXKALLYIO MAKCHMYM IMHUTATE/ILHBIX BELLICCTB
B ManblX obbemax, uToObl 0DecrneynTh MOCTYIUIEHHE HEOBXOAMMBIX 2JICMCHTOB
C MUIILCH M MOICPKAHNS YPOBHS €€ KATOPHHUHOCTH.

OpHEHTHPOBOYHO 3HEProUeHHOCTL PallMOHA M 3JHEPro3aTpaThi OpraHM3Ma
nomxHbl gasate UMT ne 6onee 25 kr/mK.

benku

Ha ceroaHsuHuii aeHb HET YETKHUX JNAHHBIX 06 M3MEHEHUN conepxaHus Benka
C BO3pacTtoM. B pauMOHILHOM MUTAHHH MOXHWIBIX JloAeH OeNKOBBIH KOMMOHEHT
JIOJKEH cocTaBasATh He Bonee 12—14% cyTouyHOit IHEProUEeHHOCTH palMOHa, MpPH
TOM YTO cyTouHast notpebHocTs B OGesnkax — 0,88 r Ha | kr maccer Tena. [NoBbilleH-
Hoe yroTpebaeHue GoraToit GenKaMu MUK NMOXWILIMHU JIOABMH TPH aNeKBaTHOM
NOTPeONCHUM KabLIMs CMOCOOCTBYET MOBLILLIEHHIO MIOTHOCTH KOCTEH IMPH COXpaHe-
HuH (hyHKUMIt noyek. Ha notpeGHOCTL B 6e/TKe MOTYT BIMATL HEKOTOPLIC XPOHHYE-
CKHe 3abosieBaHis, No3aToMy noadop AWeThl, ONTHMAIBbHON MO COAEpXaHMIO OeiKa,
JIOJTKEH MPOUCXOANTH TOMBKO € yuacTHem Bpaua. BaxHo UMEThb B BULY, UTO € BO3pac-
TOM BcachiBaHNe OeIKa B KHLUCYHUKE CHIDKASTCs, ONHAKO 3TO HE 3HAYMT, UTO IUIA
noacpxamis datanca 10CTaTOMHO VBEAUYUTL conepxKaHust 0enka B nuuie. M30eiTok
OE/IKa MOXKCT B HEKOTOPBIX C/IYHAsX NPHBOAWTL K HAPYIIEHHIO (DYHKLIHI NMOYeK.

Xupb!

C XKUpOM B OpraHu3M 10KHO nocTynath 20—35% kanopuii B OCHOBHOM B BUIE
MHZKK 1 MHXK. I1pit 210M peKOMEHIYETCSl CTPOHTb IIMETY TAKMM 06pa3oM, 4To-
Obl TOLKO MeHee 10% Kanopiuii MOCTYNAN0 OT HACKILUEHHBIX XHPOB ¢ nuiueit. Jo-
nycrTumo yruorpedasnts meHee 300 Mr/cyT xonecteposa, KOJUYECTBO TPaHC-XHPOB
JOKHO ObITh MuHIMAILHBIM, [TOXIIBIM NAUMEHTaM, Y KOTOPBHIX OTMEYAETCH
MOABLEM XONECTEPOA B KPOBH, PEKOMCHILYETCS IMETa ¢ HU3KHUM (MeHee 7%) conep-
AKaHuem catypuposanHoro xupa u menee 200 mr/cyr xonecrepona. Heobxonumo
VUUTBIBATE, YTO PE3KOC CHIDKCHIE COACPXAHMS XHpPa B MUILE BIHUAET HA H3MEHE-
HHE ¢¢ BKYCA, CTPYKTYPBI, APYIHX MapaMeTpoB, YTO HEraTHBHO BIMAET HA AMETY,
MACCY TC1a 1 KAMeCTBO KU3HH.

Yrnesoabl

B coorBercTBHH € MNPHHATHLIMH PEeKOMEHIALMAMHM COHNEpPXaHHE YIJICBOLOB
NOXKHO cocTaBnaTh 45—65% nuesHoro pauvoHa. s HOPMaIbHOTO (PYHKLHMO-
HuposaHus AKKT, noMuM0O KOpPOTKO-, CpEIHC- H JUIMHHOUEMOYEYHBIX YIJICBOLOB,
PCKOMEHAYIOT TOTPe6aATL HEpACTBOPHMbIE MHILEBLIE BOJIOKHA, KOTOPbIE HEO0X0-
MBI [UIst o6ecrieueHust GHOLEHO3a HIDKHHX OTAEIOB TONCTOM KHILKKU. AKLEHT ae-
naercs Ha ynorpebaexuu 60608, OBOLIEH, LENbHBIX 3¢peH, (PPYKTOB, sBJIAIOLIHXCA
NCTOMHUKOM KieTuaTky. Takas nmuiua cnocobCTBYET NMPEAOTBPALLIEHHIO 3ar0pPOB,
XapaxkTepHBIX VIS JIoNei MoXuioro Bo3pacta, GOpMHPOBAHHIO M [POXOXICHHIO
KanoBblX Macc. [lo pexomenmaumsim 3kcneptoB BO3, MoMHOLEHHOE MHTAHHE
JOJDXHO BKIo4aTh 30 1 nMUILEBLIX BOJOKOH B CYTKH.
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BUTamMHHbI W MHHEpanbI

B nocnenHue roibl NOAYHEHbI PAIHMHbIC JaHHbIE O NOTPEOHOCTH B BUTAMHMHAX
U MUKPO3JIEMEHTAX, OCOOEHHOCTSIX X BCACLIBAHMS, HCIONBL3OBAHUS M BbIBCACHUS
¢ Bo3pacToM. [ToXuibie MOAH AOJKHBI BHHMATEJILHO CJICINTE 34 CONEPKAHUEM BU-
TaAMHHOB B ynotpebasieMoii nuume.

TTOXHIBIC NIONH HAXOAATCS B 30HE PUCKA MO BHTAMUHY B, ,, MOCKONLKY noTpe-
OnAIT HEAOCTATOMHOE KONUYECTBO NMPOAYKTOB, 6OraThiX 3THM BUTAMUHOM. Takxe
CHHXAETCA KOJHYECTBO CONMAHOM KUCIOTbI, CrOCODCTBYIOLIEH BLIXOAY BMTAMMHA
B, u3 Genkos. JlronsamM nocne 50 jieT peKOMEHIYIOT HCIOJIL30BAThL MPOAYKTEI, 060-
FAlCHHBIC KPUCTALTMYCCKUM BUTAMUHOM B, .

Kpome Toro, 11001 3TOro BO3pacTa UCNbITHIBAIOT HeaocTaToK BuTammuua D. Koxa
MeHee 3DPEeKTHBHO CHHTE3UPYET ITOT BUTAMMUH, & NOYKN KOHBEPTUPYIOT €r0 B aK-
THBHYIO popmy. ¥V 30—40% naumeHTOB ¢ nepesoMaMy weilku 6eapa ormeyaeTcs ae-
duuut BuTaMuHa D. B 3T0# CBA3H NOXWILIM JIOAAM, 0CODEHHO MMEIoLLMM DoJiee
TeMHBIH OTTEHOK KOXH, PEKOMEHIYIOT NPHHHUMATh AONOAHUTENLHO Npenaparbl BU-
TamMuHa D. Bpay n10/kKeH ocylecTBIsATL KOHTPO/IL 32 YPOBHEM BUTaMuHa D B KpoBH
UCXONA U3 TOTO, UTO YPOBEHb 25-THAPOKCHU-BUTAMMHA D B CHIBOPOTKE KPOBM /1011~
XeH cocTaBnATh nopsaka 80 HMob/1.

Takke NOXUAbIM NIOASAM HEOOXOINMMO HUCKYCCTBEHHO MOJUJICPXKUBATE YPOBCHD
BUTAMMHA E, aHTHOKCUAAHTHOE JACHCTBHC KOTOPOTo, MOMMMO Mpouero, crocob-
CTBYET 3aMEUIEHHIO Pa3BUTHS KaTapaKThl.

Donuesast KUCIOTa UIPACT ONPEACJACHHYIO POJib B CHMXKCHUM YPOBHSI FTOMOLM-
CTEHMHa W SBISETCS MApKCpPOM PUCKa BO3HMKHOBEHMs ateporpomboza, Gonednei
AnsbureiiMepa ¥ IlapkuHcoHa. Heobxomumo cneamrts 3a coacepxaHuem (onaton
B [THLIE, HCIIONB30BaTh MUY, oboraueHnyio honuenoit kucnoroii. Ha a1oMm (hone
00A3aTENbHBIM ABSIETCS KOHTPOJIb 32 YPOBHEM BUTaMuHa B .

B cBfi3H CO CHMKEHHMEM BCACBhIBAHMEM KaJIbLIMS, NPOUCXOISILLCIO C BO3PACTOM,
NMOTPEOHOCTh B HEM Y MOXMJIBIX JIIOACIH MOXKET ObITh yBesinueHa. B nacrosiuice spems
TONBEKO 4% XeHUMH 1 10% MYXUMH NoJy4yaioT JOCTATONHOEC KONMUCCTBO KabLiHs
C peryjisipHOM MUILEH.

CornacHoO AaHHbIM MCCNeAOBaAHMIM, NULa, GoraTas KaiueM, CHHXACT BIHSAHHNC
HATPUA Ha yBeIWUYEHHE apTepHalbHOro AasiacHus. [MoXWIbIM JIOMSIM PEKOMCH-
goBaHo nonyyatb 4700 mr/cyT kanus ¢ nuiuei. Ero ocHOBHOIM HCTOMHHMK — OBOIILH
1 QPYKTHL

B noXuaoM BO3pacTe BEIMK PHUCK PA3BUTHS THUMEP- WK runouarpuemuu. I'n-
MepHaTPUeMUsT MOXET HACTYNaTh B Pe3yJibTaTe Ype3MepHOro nocTyricHus HaTpus
C MULLIEeH UK B peaynbrate Aeruaparauuu. FUnoHaTpueMus BO3HUKACT BCACACTBHE
3alEPXKKU KHAKOCTH. [ns nopaepXaHUsA HOPMAJILHOTO COCTOSIHHS MOXIIBIM JIIO-
IIAM peKOMeHOyIoT ynoTpebnaTs He Gonee 1500 Mr HaTpus B ACHL.

Jns u3MepeHus ypoBHA LMHKA HE CYLIECTBYST YHHBEpCANBHOro Metona. Jaxe
B C/Iy4ae NMOHUXKEHHOrO MOCTYIUIEHUS LIMHKA HE OTMEYEHO CYLUECTBECHHBIX OTKJIO-
HEHH B COCTOSIHMM 300pOBbA. [TpH ero HU3KOM COACPXAHHM CHIDKaeTCs (hYyHKLLMS
HMMYHHOM CHCTEMBI, ONTUCAHBI C/IyMaH aHOPEKCHH, YTpaThl COCOOHOCTH MyBCTBO-
BaTb BKYC, XYK€ 3a3KHBAIOT paHbl, BO3HUKAIOT MPOJICXKHH.
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Xuakocts

[Momepxkanue GanaHca XUIAKOCTH B OPraHU3Me UIPacT OrPOMHYIO PoJib BO BCE
NepuoaLl XKH3HHU. B MoXuiIOM BO3pacTe, B CBA3U CO CHHKCHHUCM MBILIEYHOW Mac-
Chbl, YMEHLILACTCS COAEPXKAHME XMAKOCTH B opraHuame. Ee nons ymenbluaercs
¢ 60 no 50% obuieit Maccel Tena. Jdernapatauus y MOXWIbIX JIIOACH MOXeET ObiTh
BbI3BaHA CHMXKEHHUEM NMOTPEONCHUS XKMAKOCTH, CHHKEHUEM (DYHKUMHI NnoYyek, yse-
JIMMEHHBIMU NMOTEPSIMM KUAKOCTH, CBSI3AHHBIMM C IPUEMOM MEAMKAMEHTOB, TAKHUX
Kak cnaburenbHbie W AMYpeTHKH. sl noaaepKaH U HOPMaIBHOT0 6anaHca KHIKOo-
CTH HEeODXOAMMO BBLINMMBATL Kak MUHMMYM 1,5 11 Boabl B AeHb. Jleruaparalivs BEACT
K AMcbanaHcy 3neKTpoJIMTOB, Ha ee (hoHe uaMeHsIoTes 3heKTol neicTBUs npena-
pPaToB, BO3HUKAIOT rojioBHasi 60nb, 3anop, M3MEHCHHS apTepHaTbHOrO JIaBACHMS,
rOJIOBOKPYXKEHHME, ¢1abOCTh, OULYUIEHHE CYXOCTH BO pPTy W Hocy. [Toxunsie Jioau
nojaBepxeHsl HosblileMy PUCKY AETHApaTaALIMM 3a CHET CHIDKEHHOIO YYBCTBA XKaX-
Jbl, CTPpAXA HEAEPXKAHMA MOYH, 3aBHCHMOCTH OT APYIrHX B MOJYUEHHH HeobXonuMOo-
ro Hanutka. Jermapataumus y noXxuibiX YacTO OCTAeTCs HE3aMCUCHHOM, MOCKONBKY
€¢ CHMITOMbI MOTYT NPOABAATLCS B BHAE HapyllieHWs paBHOBECHS (ManeHuit), cna-
DOCTH, MYBCTBA CMSITEHHS, TPEBOXKHOCTH W AP.



[nasa Vil
NMATAHWUE BEPEMEHHbBIX

Iisi mMOHUMaHMs OcoBeHHOCTEN NMUTaHUs BepeMEHHO Ha pa3HBIX CPOKax
CNELHANNCT 0 NMUTAHMIO JO/KEH MMETh YETKOE IpelcTaBlieHue 0 (PM3N0I0ru=-
YECKMX MpoLeccax B OpraHu3Me MaTepH M 1J10a Ha pa3JiIMYHbIX cpokax OepeMeH-
HOCTH.

HopManbHasa bepemeHHOCTh wiHTes 270 aHei. B I TpumecTpe npoucxonsT 3a-
Kjianka W GopMHpOBaHHME OPraHoB [Jiofla — opraHoreHe3. HerarusHoe BiausiHHE
TIHILLIH, BHELIHEH cpelibl, IEKapCTBEHHbIX PENapaToB HAa OPraHM3M MaTepy Ha 3TOM
3Tane CKa3biBaeTCsl HA COCTOSIHMM cepila, Mo3ra, HepBHOM TpYOKHM, NMouek rJioaa.
B TeueHue nepBbix 9 Heo NPOUCXOMSIT CICAYIONINE CODBITHS:

e |—2-51 Henensi — NeJIeHWe 3UroThl, MMILIAHTALLM;

® 3—4-g Henens — nepsuyHoe hopmupopanue LIHC, rna3, pyk, Hor;

* 5—8-5 Heaena — 3aKianKa rnas M yuiei, novuek, nojioBbiX opraHon, HEDa, 3y-

boB;

* 9-5 Henens — 3aBeplieHHe 3MOpHOAHAILHOrO MEpUOAa M HAMIO MepHoia

pa3BUTHS MI0IA.

Kak npaBmio, JKeHLIMHA Y3HAET O HACTYIHBIUCH GepeMEHHOCTH Ha CcpoKe 4 Hell
recTalMy, MpUMEpHO Yepe3 2 Hell Moce nocicaHei MmeHerpyauuu. Pacuer cpokos
OepeMEeHHOCTH BEETCsI OT MEPBOro AHS MOCAEAHCH MEHCTPYaLIUK.

OueHka nuiueBoro cratyca GepeMeHHOM Ha 3TOM aTanc U nolxe B Teuenne de-
PEMEHHOCTH HEobXonMMa [Uisl pacyeTa NMpeanoiaracMoi Macchl Teia rJiojia, onpe-
HeNCHUs PUCKa pa3BUTHA He(eKToB HepBHOM TpYOKH, (heTalibHOIro aJKOrojibHOIO
cuHapoma. [Toka3aHo, YTo Macca Tesia MpU POXICHHH KOPPEJIHPYET € NoKa3aTe/is-
MM MJIafleHYEeCKOM 3a60neBaeMOCTH M CMEpPTHOCTH. JleTH, poiuBIIHECs] ¢ MACCOM
Teja, HE COOTBETCTBYIOLIEH MX IECTALLMOHHOMY BO3pacTy, OKa3biBalOTCs B rpyn-
Me pMcKa 1o pasBuTHIO 3a60/ieBaHMI He TONMBLKO B MaleHYecTBE, HO W B JIOJIFO-
CPOYHOM MepCleKTUBe: PasBUTHIO TMMEPTEH3NH, HAPYILIEHHIO YYBCTBUTECALHOCTH
K rmoko3e, 3abonesanusm CCC.

ITprimepHO 10% GepeMeHHEBIX OKa3bIBAIOTCS B TAK HA3LIBAEMON IPYINE BLICOKO-
ro pMcka. Tyna OTHOCAT XEHLIWH, CTpaNalolrX 3a00neBaHMAMM 10 HACTYIUICHHS]
chCMGHHOCTH HIIH HACTYNHWBILHX B €€ TIPOLECCE, NMOCNEACTBNHA KOTOPBIX MOTI'YT Bbl-
3BaTh JedeKTEl pa3BUTHA TUI0MAA, BIKHMIBILL WIH €0 NPEeXIeBPEMCHHOE POXICHHE.
DTH COCTOAHMS OTMEYAETCS MPUMEPHO Y 3% GepeMEHHDIX.
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BNMUAHWE CTATYCA NMUTAHNA MATEPU
HA UCX0[ PO0OB

OCHOBHYIO Ipynmny pucka B OTHOLUIEHWH MEPUHATAILHONW CMEPTHOCTH, peru-
CTpUpyeMOH ¢ 28-if HeleIH recTaumm No 4-10 HEAEIO TOCJIE POXKICHHUS , COCTABNAIOT
IeTH, poauBluKecs ¢ Maccoi Tena MeHee 2500 r M ocoberHo Menee 1500 r. Mpuun-
HaMM CMEPTH ABJSIOTCS HEKPOTH3IUPYIOLWIMIK IHTEPOKOJIUT, PECITMPATOPHBIHN AHC-
TPECC-CHHAPOM, BHYTPHXKEY/I0UKOBbIE KPOBOM3NIUAHHS, LlepebpanbHbli napaniy
1 ap. OcHOBHO# cnocod npoduaakTMKH NOAOOHBIX paCCTPOMCTE — NpPEeHATANbHbI
FEHeTU4ECKMH CKPHHUHT COCTOSIHMA Miona. B To e BpeMsi OrpoOMHOE 3HaYeHHE
MMCET MMILEeBOH cTaTyc MartepH, oOecreYeHHOCTh ¢¢ OpraHu3Ma MUTaTe/IbHbI-
MM BelUecTBaMH, ee Macca Tesia Npu HacTyIIeHWH GepeMeHHOCTH M ee IMHaMMKa
B NMNOCNEAYIOUINE MECH LI, HUmenHo IBa MOCHEAHHMX MapaMeTpa. poCcT M Macca Tena
MaTepH INMpH HACTYTUIEHHH GE]JEMEHHDCTH H IMHaMHKa MacChkl TClla B €€ IMpoLecce
ABJAIOTCAH BEAYILMMH HHAMKATOPaMHW NPH OLICHKE NMULUEBOro craryca MATEPH.

OTMeveHOo, UTO Y 310POBbIX KEHIUMH BLICOKOTO POCTa Yalle POXAAIOTCA Kpyn-
Hbie aeTH. [lpeanonaraeTtcs, MTO NP OTCYTCTBMH MATONOTMM pa3sMep IUIALIEHTEI
HAxXoIUTCH B MPSAMOIl 3aBUCHMMOCTH OT pa3MepoB Tesaa GepeMmeHHoi. Pasmep nia-
LUEHTBI, B CBOIO OUYEpelb, VKA3blBACT HA €€ COCTOSIHUE, COCcOOHOCTL obecreuHBaTh
MJ101 HEOOXOAMMBIM 0GBLEMOM KHCIOPOAA M NMHUTATENbHLIX BellecTB. COOTBETCTBEH-
HO, Y XCHIUIMH, MMEIOWINX HA MOMEHT HACTYIUICHHsl OEpeMEHHOCTH HENOCTaTOK
MAcchl Tesa, MIAaleHTa MEHbILNX PA3MEPOB, YTO B PAAE CAYYACB MOXET NPUBOAUTD
K POXICHIIO peOCHKA ¢ HCAOCTATOMHOM MAcCOil Tena.

Pacuer nonycTiumMbix npeaenos Habopa Macchbl TENA XEHUIHHON BO BpeMs 6epe-
MCHHOCTH TNPOBOAAT Ha ocHoBaHNM 3HAueHHit e¢ UMT Ha MOMEHT HACTYIIEHMS
Oepemennoctn (tada. 8.1). Mpumepro nonosiHa HabupaeMmas MpH HOPMAJTLHO MPO-
TCKaoLEH OAHOIIOAHON DEpEMEHHOCTH COCTARIACT HEMOCPEACTBEHHO Maccy IUio-
Aa, TUIALCHTHl 1 AMIHIOTHUYECKOI XuakocTH. OcTanbHOe — 3TO yBETHYHBAIOMIAsACH
B npouecce BepeMeHHOCTI BEC PENpPOAYKTHBHBIX OPraHOB MaTepH, BO3pacTalOLUMH
00BEM UMPKYJIHPYIOLUICH KPOBH, A TAKXE HAKOIUIEHHS XHUpa OpraHM3MOM MATEpH.
[MocTenenHoe yBeaHUCHHE OTIOXKEHHIT XNpa B NMOAKOXHOM KieTHaTKe B 001acTH
nepesHeii GplouHoil CTEHKIL, HAa cnuHe, B obnacTu Gejep HeOOXOAMMO OpraHu3My
KEHILHHE B KAUECTBC HHEPreTHMECKOro pe3eppa Ha Bpems OEpeMEHHOCTH H Nak-
Taunu. B cpenyiem 3a 9 mec Macca Tena XeHIUMHbE Bospactaer Ha 10—15 kr. Takas
npubaska B Macce Tesia CYMTACTCH HOPMATBHOI A XeHlWuH, umelommx MMT
Ha MOMEHT 3auatiisi B npenenax 18,5—24.9. Mpu mensem HMT ponyctim Habop
nopsiaka 18 kr 3a nepuon GepemenHocTH M He Gonee 10 Kr uid XEHIIHMH C BBICO-
KM MMT. CoracHo HCCea0BaHHAM, OCHOBHBIE HapylueHHsi B HaGope Macchl
TENA MPOMCXOMAT B FPYIIE XKEHLIHH, HCXOIHO MMEIOLIMX U30BITOUHYIO Maccy Tea.
Cneunanmer, pabotalowimit ¢ GepeMeHHOI, A0/IXXeH COOTHOCHTD NoKasaTenn Habopa
Macchl TeJia i KaopHiiHocTH yrnoTpe6iisieMoli mauMeHTKoR muum. Eciam Kanopui-
HOCTb IMTHILM HEBEJTIKA, & MAcca Tela pacTeT, HeooxonuMo obcnenoBaTh DepeMeHHYIO
Ha MPEAEMET BhISIBICHHS OTCKOB, OLIEHHTb KOJIHYECTBO OKOJIOTUIOAHBIX BOA, MPOBE~
CTH KOMILUIEKCHOE 006C/Ie0BAHME XEHIIHHBI. 9T0 0COGEHHO aKTY/IbHO B OTHOLLEHHH
XEHILMH Gonee cTapliero Bo3pacra, MMEIOLIHX MHOTOTUIOAHYIO GEpEeMEHHOCTE.
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TatGanua 8. 1. HopMbl npiGaBKit MACCHI TENA B COOTBETCTBHH € HHIACKCOM Macchl Tesa GepemeHHoi

TaGmna Henens GepemennocTi
npubasKn, Kr P
HMT 2-a 4-3 6-2 8-a 10-a | 12-8 | 14-a 16-n 18-a 20-a

BMI1<19.8 05109 | 14| 1,6 1,8 2,0 2,7 3,2 4,5 54

BMI=198— | 05 | 07 1 1,2 1,3 1,5 1,9 2,3 3,6 43

26,0

BMI = 26 051051 06 |07 0,8 0,9 1,0 1.4 2,3 29
22 24 26 28 30 32 34 36 38 40

BMI <19,8 68 | 7,7 | 86 | 9.8 | 10,2 | 11,3 | 12,5 13,6 14.5 15,2

BMI = 19,8— 57 | 64 | 7,7 | 8,2 9.1 10,0 [ 10,9 1.8 12,7 13,6
26,0

BMI >26 34 | 39 | 50 | 54 5.9 6,4 7,3 7,9 8,6 9,1

B nmocnenHee BpeMa YBEINYUIOCH KOMMYECTBO BEPEMCHHDBIX, CTPALAIOUINX OXKH-
penneM, UMT kortopsix npsbiliacT 27,8, BO BCEX BO3PACTHBIX rpynmnax. Y 3Tux
JKEHLIMH CO 3HA4YMTeNbHO DOJblUei 4acTOTON OTMEYUAIOTCSI FHMIEPTCH3NS, recTa-
LIMOHHBIA AMabeT, MpeaKnaMncuu M 3KIaMICHK Ha MO3AHMX cpokax. Buiie pHCK
BHYTPHYTPOOHO# rubenu niona, BLIKMALILIA, PEXIEBPEMCHHBIX POLOB, POXICH IS
pebeHKa ¢ TAXKENOi BPOXKICHHOI naTtosorueil. Poropa3peliieHHe nyTeM Kecapena
CEYEHHS TAKXKE NPHMEHAETCS Y DOILHLIX C OXKMPEHHEM CYLLIECTBEHHO Yallle.

BepemeHHbIE, CTpanalolNe OXMPEHUEM, IOJIKHLI 3HATDL, UTO B nepuoa bepeMen -
HOCTM HEIONYCTUMO 3aHMMATLCS CHUXCHHUCM MaccChl Teia. B ¢BsI3H € NOBLIIICHHBIM
PUCKOM TAaTOJNOTHH BCe 9 MeC OHM HOJIKHBI HAXOAUTLCS M0 HabaIoACHHEM, BKIIIO-
YaloLIeM OLIEHKY IMHAMHMKH Macchl TeJa.

HOHbIE BEPEMEHHbIE

JleBy1LIKM-NIOAPOCTKY B Bo3pacte 14—18 ner, husnonornuecku crnocobHbIC K 3a-
YATHIO M BEIHALLIMBAHUWIO 1004, 3a4acTyiO HE MOTOBL] K 5C]JCMCH HOCTH W MaTcpiii-
cTBY (hM3uHecKH M ncuxonoruyecky. OQHMM M3 ACMEKTOB HE3PEJIOCTH ABIAIOTCH
HENOCTATOYHBIA CTATYC MUTAHKMA, HU3Kas 0GeCneueHHOCTh XHU3HCHHO BaXHLIMH
MHKDO3JIEMEHTaMMU: XKeJle30M, KansLueM, (ponreBoit KHCIOTOH M T.11.

HMMeHHO No3TOMY, MOMHMMO AaKYlUIEPOB-TMHEKONIOroB, MOJNOALIX OCpeMEeHHBIX
0bsi3aTeNILHO A0KEH HABNI0AaTh KOHCYILTAHT MO NMUTaHH10, KoHCYIbTallnH A0JK-
Hbl BKJIIOYATH OLICHKY CTATYCA TIMTAHMS XCHILMHLI, PasbLACHEHHE TNOCNENCTBHI
HEeN0CTATOYHOIrO NUTAHWA [UIA MaTCPH M TJI0Ja, MOATOTOBKY HHAHBHAYAILHOTO pa-
IHOHa BepeMeHHOH! C Y4EeTOM AaHHbLIX JIA0OPATOPHBIX TECTOB, €C IKOHOMHUECKHX
BO3MOXHOCTEM, 9THHUYECKHMX M KYJILTYPAILHBIX 0COBEHHOCTEMH.
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YNOTPEBNIEHWE AONONMHUTENbHbIX
MUTATE/bHbIX BELLEECTB BO BPEMSI BEPEMEHHOCTH

B 3aBucumocTH oT cuTyaunu GepMeHHON MOXeT ObITH HEOGXOAMMO AONOIHK-
TEJILHOC NHTaHHE B LIEJsIX MOJYUCHHs 9HCPrUM, BOCMOJIHEHUs HeaocTaTKa Genka,
MaKpo- M MHUKpo3a/eMeHTOB. CyILECTBYET MnpsiMasi 3aBUCHMOCTL MEXIY YPOBHEM
obecrneueHHOCTH OpraHmM3Ma KEHUIIMHbBI MUTATC/ILHBIMM BELLECTBAMM M TEYCHHCM
W HCXONIOM DepeMeHHOCTH.

Kak npasuio, nonHoueHHast cbanaHcHpoBaHHas AWETa, JOCTYMHAS B PA3BUTHIX
CTpaHax, NnoJHoCTLIO 0DECTEYNBACT KEHILUMHY HCODXOAUMBIMU NMUTATEABHEIMH Be-
wectamu, HasnaueHne nULIEBLIX HAH BUTAMHHHBIX 106aBOK MPOBOINT Bpad, Ha-
bmonalommnin KeHwnHy. B 1OMONHUTEIBHEIX NUTATEIbHBIX BELUCCTBAX HYXKAAKOTCS:

* DEPEMEHHBIC MPYIIIbI BLICOKOIO PHCKA;

® KCHUIMHBI, MMEIOLLHE KIHHHYECKHE NPU3HAKH HEJ0CTATOUHOIO NMUTAHUS;

® [OHbIC OepeMEHHbIE;

® HEIABHO poxasiuue depeMeHHbIe;

® AKCHUWHHBI C MHOTOITMOAHBIMH GCDCMCHIIGCTRMH;

* [IOBTOPHO DEPEMEHHBIE, ¥ KOTOPLIX MEPBLIEC NETH PONMJIMChL C HEIOCTATKOM

MACCHI Tena.

Haubonee pacnpocTpaHeHHbIE MUKPOIJEMEHTBI, MPUEM KOTOPbIX PEKOMEHIO-
BaH abcomMoTHOMY DOABLIIMHCTBY OepeMeHHbIX, — XeJe3o U ¢onueBasi KMCNOTa.
OnwIT NOKa3LIBaeT, 4TO NPH OTCYTCTBHH AONOJHUTE/ILHBIX NMOKa3aHWIt M30JHpO-
BAHHBIIT pHEM 2THX BeltecTs fosice NPeanouTHTENIEH, YeM NOoTpebaeHE MYIbTH-
BHTAMHHHBIX KOMIUICKCOB.

®U3N0NOrM4ECKWUE W3MEHEHWA NPW BEPEMEHHOCTH

06bem H cocTas KpoBH

K konuy 9-ro mecsiua Gepemerinocti 06bem umpkyanpyloued kposu (OLIK)
yvBeanunpaetces Ha 50%. B pesyabTaTe 3TOTO CHHXaETCH KONWYECTBO reMornobHHa
B KpoBH, anbOYMIHOB 1 ApYTHX GE/IKOB B 1Ula3Me, BOIOPACTBOPHMbIX BUTAMHHOB.
B 1O Xe BpeMsi KOHUEHTpaLsl B KPOBH XHPOPACTBOPUMBIX BHTAMHHOB, TPHIJIH=
LepIUle, XOoaecTepoaa M CBOBOAHBLIX KHPHBIX KHCOT pacteT. K coxXaneHuio, oT-
CYTCTBYIOT MCTKHC JaHHBIC MO COAEPXAHHUIO BHTAMHHOB M MMHEPAIOB HA Pa3HBIX
CPOKAX recTallii, B CBA3M € YeM JlaHHble JabopaTOpHBIX AHATHI0B AO/DKHBI OLIEHH -
BATBCS CMCLIMATICTOM TOJLKO Ha (hoHe aHaMHEe3a, KITHHUYECKOH KapTHHBL U T.11.

CepaeyHo-nero4yHan yHKkyus

BepeMeHHOCTE COMPOBOXIACTCH YBENNHEHHEM CepaeyHoro BblOpoca M pas-
MepoB cepaua Ha 12%. Benencreue nepuepuieckoi BasodWaTallMMd B MEPBLIC
1B TPHMECTPA OTMEUACTCH CHIXEHHE auacTonuyeckoro nasneHus. K 111 tpume-
CTPY MOKA3aTe/]H BO3BPAILAIOTCS K HOPMANbHBIM 3HaueHuAM. Hebonblline oTekH
HHXHHX KOHEMHOCTEH HE CUHTAIOTCS OTKNOHEHHEM OT HOPMBI, MOCKONbKY HMEIOT
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Ta6mma 8.1. HopMet npiGaBKit MACCH TE1a B COOTBETCTRIH C HHACKCOM MACCHI eI BCPEMEHHOM

Tabnuua H 6o
npHGaBKY, K enenn GepemMenuocTi
UMT 2-4 | 4-a | 6-2 | 8-a | 10-a | 12-a | 14-a 16-7 18-n 20-1
BMI1<19.8 0.5 0,9 1.4 1,6 1,8 2,0 2,7 3,2 4.5 5.4
BMI=19,8— 0,5 0,7 | 1,2 1,3 1,5 1.9 2.3 3.6 48
26,0
BMI1 =26 0,5 0.5 0,6 0,7 0.8 0,9 1.0 1.4 23 2.9

22 24 26 28 30 32 34 36 38 40

BMI <198 68 | 7,7 | 86 | 98 | 10,2 | 11,3 | 125 13,6 14,5 15,2

BMI=19,8— 57 | 64 | 7,7 | 8.2 9.1 10,0 | 10,9 1.8 12,7 13,6
26.0
BMI >26 34 | 39 | 50 | 54 5,9 6.4 7,3 i 8.6 9.1

B nocnentee BpeMst YBEIUYHAOCH KOJIHYECTBO GEpEeMEHHBLIX, CTPaAAIOULINX 0K -
peHneM, MMT kotopbix npsbituaet 27,8, BO BCeX BO3PACTHBIX rpynnax. Y 9THX
XEHIIMH CO 3HAYMTENbHO OOoNbllei YacTOTOH OTMEYAIOTCs TUNepTeH3us, recra-
LMOHHBIN auabeT, Npes3knaMicum M KIaMIICHM Ha MO3AHKX cpokax. Bbiiie pucK
BHYTPHYTPOGHOI rubenu rioaa, BelKUALILIA, NMPeXAeBpeMEHHBIX POIOB, POXKIACH IS
pebeHKa ¢ TsDKenoi BpoXaeHHO# natonorueit. Pogopaspeuienne nytem Kecapepa
CeYeHHsl TAaKKe MPUMCHSETCA Y BOJIBHBIX C OXXMPEHNEM CYIIECTBCHHO YaLlIC.

bepeMeHHbIe, cTpagalouife 0XXUPEeHUEM, IOJIKHBI 3HATE, YTO B nepHojL OepeMeH-
HOCTH HEIOMYCTUMO 3aHMMATECA CHUXEHNEM Macchl Tea. B csisi ¢ noBbILCHHBIM
PHCKOM [MaToJIOTMH BCe 9 MEC OHM AOJKHBI HAXOANTLCA MO HabaloAeHHEM, BKITIO-
yaloleM OLEeHKY IMHaMHKHU MaccChbl Teja.

HOHbIE BEPEMEHHbBIE

JleBy1UKH-TNIOAPOCTKY B Bo3pacte 14—18 niet, husnonornyeckn crocodHbIc K 3a-
YaTHIO ¥ BbIHALIMBAHMIO TUIOMIA, 3a4aCTYIO HE roTOBbl K GCPEMEHHOCTH M MaTCPHH-
CTBY (hHU3HYecKku M ncuxonornyecku. OOHUM M3 ACNEKTOB HE3PC/IIOCTH SIBSIIOTCH
HeIOCTATOYHLIN CTATYC MHTAHWA, HU3Kasl 06ecneYeHHOCTh KNU3HEHHO BAXKHBLIMH
MHKPO3JIEMEHTAMM: KENE30M, KanbuueM, (hoiMeBOH KUCIOTOH U T.11.

WMEHHO MO3TOMY, MOMMMO aKyIlCpPOB-IHHEKOJIOroB, MOJOALIX OEpeMEHHDBIX
0053aTeNbHO A0/KEH HabMI0AaTh KOHCY/ILTAHT MO NUTAHNI0. KOHCYNBTALIHMM 01K~
Hbl BKJIIOYATH OLIGHKY CTATYCA MWTAHMS XCHIUMHBI, PasbsCHEHHE MOCICACTBHIL
HEeI0CTaTOYHOIO MHTAHUA MUl MATEPH M TJ10Ja, MOArOTOBKY HHANBHAYANBHOTO pa-
[MoHAa BGepeMeHHOM ¢ y4eTOM JaHHbIX JIabopaTOPHBIX TECTOB, ¢C YKOHOMH'UECKHX
BO3MOXHOCTEH, STHUUECKUX M KYILTYpPaJIbHBIX OCOBEHHOCTEH.
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YMNOTPEBJIEHUE AONONHUTENBHbIX
MUTATENIbHbIX BELWECTB BO BPEMSA BEPEMEHHOCTHU

B 3aBucumocTH oT cuTyauun GepMeHHON MOXeT GbITh HEOGXOIUMO AOMONHH-
TEILHOC MUTAHUC B LESIX [MONYYEHUSI IHEPIUM, BOCTIOHEHUWsI HelocTaTKa bejika,
MaKpo- n MHkpoaneMeHnToB. CylIecTByeT npsmasi 3aBUCMMOCTb MEXIY YPOBHEM
obecrneyeHHOCTH OPraHM3Ma KEHLWWHBI MUTATETbHBIMH BELUECTBAMM U TEYCHMUEM
M UcxonoM GepeMeHHOCTH.

Kak npaBuio, noanoueHHas céanaHcMpoBaHHas aneTa, I0CTYNnHas B pa3BUThIX
CTpaHax, MOJHOCTHIO ODECNEYNBACT KCHILHHY HCOOXOAMMBIMM NMUTATEILHBIMH Be-
wectBamMi. Hasnauenue IMHLIEBbLIX WKW BUTAMHHHBIX I[Gﬁ'HBOK NpoBOAMT Bpa4, Ha-
Omonaomnil KeHwrHy. B 10NOAHUTENbHBIX MUTATEbHBIX BELICCTBAX HYKAAKTCS:

® DEepPeMEHHBIC IPYIIIbl BBICOKOIO pHCKaA;

® KCHUIHHBI, MMEIOLHE KINHUYECKHE MPH3HAKH HEAOCTATOUHOIO MMUTAHUS;

® joHble GepeMEHHBIC,

* HeJaBHO poxasluue DepeMeHHbIe;

® KCHUIHMHbBI C MHOTOIUJIOAHBIMH GCPCMEHHOCTHMH;

* NOBTOPHO DepeMeHHbIe, Y KOTOPLIX NMEPBLIE AETH POAMJIMCH C HEJIOCTATKOM

MACChI TCaaA.

HaubGonee pacnpoctpaHeHHbIE MUKPOIEMEHTDI, MPHEM KOTOPBIX PEKOMEHIO-
BaH abcomotTHomy GonblIMHCTBY GepeMeHHbIX, — Xene3o U donuesasl KHCIoTa.
OnpiT NoKasuiBaeT, YTO NPH OTCYTCTBUH AOMONHUTELHBIX MOKa3aHUH HU30JIMPO=-
BAHHBIH NpHEM 2THX BeulecTs Goee NpeAnouTHTENEH, YeM noTpebieHne MyJIbTH-
BUTAMHHHBIX KOMIUICKCOB.

®U3N0JIOrMYECKWE U3MEHEHWUSA NPWU BEPEMEHHOCTH

06bem K cocTas KpOBH

K Kouiy 9-ro mecsia GepemeHHOCTH 00beM LHpKyaupyiowei kposn (OLIK)
yBennunsaercs Ha 50%. B pesy/ibTaTe 3TONO CHIKAETCs KOJNHYECTBO reMoriobuHa
B KPOBH, a1LOYMIHOB N Apyrux OenkKoB B [U1a3M€, BOAOPACTBOPHMBIX BHTAMHHOB.
B 10 ®e BpeMsi KOHUCHTPAUHs B KPOBH XHPOPAcTBOPHMBIX BUTAMWUHOB, TPHIJIH-
HEpHIE, XONECTepoia i CBODOAHBIX XMPHLIX KHCIOT pacteT. K coxaleHulio, oT-
CYTCTBYIOT YETKMC AaHHbIE MO CONCPKAHNIO BUTAMMHOB H MUHEPAIOB HA pa3HbIX
CPOKAX recTailiit, B CBA3M C YeM JIAHHbIC IAOOPATOPHLIX AHAIM30B JO/DKHBI OLIEHH -
BATHCS CICLMAIMCTOM TOJIBKO Ha (DOHE aHaMHE3a, KIIMHHYECKOM KapTHHBL U T.11.

CepaevHo-neroyHasn HyHKUus

BepeMeHHOCTL CONPOBOXAACTCA YBEJMYEHHEM CepaevyHOro Beibpoca n pas-
MepoB cepiua Ha 12%. Benencrsue nepudepudecKoil BasoAwiaTaLHH B MEPBBIE
IBA TPMMECTPa OTMEYaeTCsi CHIDKeHHe anactonuyeckoro nasneHus. K I tpunme-
CTPY MOKa3aTe/it BO3BPALIAIOTCA K HOPMalbHLIM 3HaueHuAM. Hebonblune oTeku
HUXHHX KOHEYHOCTEH HE CYMTAIOTCA OTKJIOHEHHEM OT HOPMBL, MOCKONILKY HMEIOT
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(PH3HONOTHYECKYIO TPHPONY: YBEIHYCHHAS MATKA CKMMACT HIXHIOIO TIONYIO BEHY,
3aTPYAHASI OTTOK.

ToTpebHOCTL OpraHn3ma GepeMeHHoI B KNCOPO/E YBETHYUBACTCS, B TO BPEMSI
KaK MOpOT MYBCTBUTE/ILHOCTH K YITIEKHC/IOMY Ta3y CHMXAETCH, UTO SABASCTCS MpH-
YHHOI onbluky. OHa yeunuBaeTca 3a cueT AaBneHus MaTKu Ha aunacdparmy. Opra-

HH3M KOMIIEHCHPYET 3TO COCTOAHME 3a CHET YBEJHUESHHS CKOpOCTH oOMeHa ra3on
B JIETKHX.

OYHKUMA XKENYA04YHO-KHILEYHOr0 TPaKTa

3a Bpemsa GepemerHocTi hyHKumst 2KKT npereprieBaeT cylecTBeHHBIE H3Me-
HEHUS, YTO ONpeaesier cTatyc nuTanus pederka. B | pumecTpe 4acTo BO3HUKAIOT
TOLIHOTA M PBOTA, NOCAE KOTOPbIX OEpEMCHHAs! MCMBITLIBACT CHJIbHEITLICE XKeaa-
HHE eCTb. B 3TOT nepron 4acTo BO3HUKAET XKejlaHHe ChLECTh KaKYIO-TO HeODbIMHYIO
numy. bnaronaps NeiHCTBMIO MPOreCTEpOHa YBEAMUMBACTCS MaTKa, obecrneuuBas
NMPOCTPAHCTBO [UIA PAcTYLUEro IUiona. YBeJHYeHHasi MaTKa MpensirTcTByeT HOp-
MaJIbHOM NMOABHXXHOCTH KMILIEYHMKA, OHAa CHHXaeTcsl, a peaGecopbiimst BObI B HEM,
Haobopor, Bo3pacraer. B peaynsTarte Bo3HMKaeT 3anop. Kpome Toro, paccaabneHue
HHKHEro racTpo3azopareaibHoro cpuHKTpa M JaBJieHHE Ha XKeNyl0K CO CTOPOHbI
MaTKH MOTYT Bbi3BaTh PETYPrUTAUMIO H XEINyaouHblidi pedutioke, conpoBoxia-
IOLUMACHA M3XOTOMH.

Y 3,5% GepeMeHHBIX BCTPEYaloTCsi NpoblieMbl CO CTOPOHbLI XKENUHOTO [Ty3bipsl.
[Ton neiicTBueM nporecTepoHa cHuxaetcs: I(PPEKTUBHOCTL €ro OMnopoOKHCHUS,
YBEJTHUMBAETCH BA3KOCTEL Xeauu. B teyenue 11 u 111 tpumectpa obbem KelnuHoro
My3bIpsl CYILIECTBEHHO YBETHUHUBACTCH, HO ONMOPOXHEHHE OCTACTCH HEAOCTATOMHbBIM,
CcrnocobCcTByA DONE3HEHHBIM OLLYILUEHUSAM B AMUracTpaibHOI 00sacTi, HapyUICHHIO
NMULIeBapeH s, 06pa3soBaHUIO KOHKPEMEHTOB.

Llennakus — nopaxeHuwe KAIIEYHUKA, HACTYMAIOUIEE MMPH HEMEPCHOCHMOCTH
TNIOTEHa, — Yy BepeMeHHBIX saBiaseTcst (hakToOpoM pHMcKa BO3IHMKHOBEHHS CHOH-
TaHHBIX aGOpTOB, POXIEHMS NeTeit ¢ HU3KOiIl Maccoii Tena, CoKpaulcHueM Bpe-
MEHHM nakTtauuMu. Hapywaercsa BcackiBaHWe, pa3BuBaeTcs ACHUUUT NMUTATE/IbHBIX
BELLIECTB, HEODXOAMMBIX INA opraHoreHesa ruiona. Ilpu ynorpebaeuun Xemum-
HaMM, CTPaZalOUIUMH LETHAKNEH, MPONYKTOB, HE COJCPXAIMX IIOTeH, HeobXxo-
OUMO OLUEHHBATh UX NMUTATENBHYIO LEHHOCTh, MOCKOJBLKY OHH MOTYT ObITH OC/IHbI
BUTaMuHaMu B, B,, B;.

@®YHKUMA NOYEK

Bo Bpemsi GepeMeHHOCTH KnyboukoBasi hunbTpauus Bospacraer Ha 50%, on-
HaKo 00BbeM BBIAENSCMOM MOUM OCTAETCSl HeM3MeHeHHbIM, Baaroaaps nopoiieH-
HOM KiIyDouKoBOH (MIBTPAUMHK M BO3pociiemy 06beMy KPOBH, B HCH CHHXXAETCs
KOHLEHTpalMsA KpeaTHHHHA U MOUYeBHHBI, DddekTHBHOCTE TYOYAsipHOIl pe3oph-
UMM B 3TOT MEPUOL CHUXKACTCH, YTO YPEBATO Pa3BUTHEM [JIIOKO3YpHH Ha (hoHE
MOBLILUIEHHOIO YPOBHA 9KCKPEUMH BOAOPACTBOPMMBIX BHTAMHHOB. JKCHUIMHDI,
CcTpanaloine HapylueHUAMH (DYHKUHIA NOYCK, A0JKHbL ObITh TOCMTHTAIH3NPOBAH DI
¥ obceoBaHbl.
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Mnauexra

lMnaueHTa ABASIETCS MCCTOM BbIPAGOTKM rOPMOHOB, PErY/IHPYIOLIHX POCT 1u10/1a.
Ona ofecneunBact ero nUTaHue, MOCTYIVICHHE KUCIOPO/A, BhIBCACHHE MPOAYKTOB
pacnana. Hapylienusi ee CTpyKTYpbl CKa3LbIBalOTCs Ha BO3MOXHOCTH muiofa rosy-
4aTb 3TH KOMMNOHEHTEI XKu3HeobecneueHus. OnHo u3 Hanbosiee YacThIX MOpAKEHWH
UIAUEHTLI — KPOBOU3JIUSIHME, PHYHHOI KOTOPOI0o MOTYT OBLITE HEINOMHOE NPHKPE-
MACHHUE, MeJIKHE HH]APKTLI, MPoH30LLEeALIHe Ha (JOHE 3MU30/10B TMMEPTEH3HH WIIH
MPe3KJIaMITICUH.

TPEBOBAHWUA K NMUTAHUH BEPEMEHHbIX

JHeprus

B npouecce SepeMeHHOCTH AONONHUTENLHAS HEPTUs Heobxonuma s obecrie-
YeHMs1 Bo3pociunx Metabonuyeckux notpeGHocTeil MaTepu M pocTta miona, B cpen-
HEM MHTCHCHBHOCTL MeTaboMM3Ma B npolecce DepeMeHHOCTH Bo3pacTaeT Ha 15%.
B I tpumectpe xenuHa HyXIaeTcst B TOM Xe KOJIMMEeCTBE 3HEPTUHM, UTo H 10 Gepe-
MenHocti. B nansueiitiem norpeGHocTb Bo3pacraeT Ha 340—360 kxan B aeHb B 11
TpumecTpe H npumepHo Ha 100 kkan B aeHb B 111, [1pHu3Hak anexBaTHoOro norpedie-
HHSI IHEPIHUI — YMEPEHHOE YBCJIHUYCHHE MAcCChl TENA XEHIIMWHBI, PEKOMEHYyeMOe
B COOTBCTCTBHI C HCXOAHBIM 3HaueHnem HMT.

OueBiiHo, YT0 NMOMHMO BbIHAWIMBAHHA TUIOAA XEHLUIMHA ABMraercs, ryns-
CT, 3AHHMACTCH CNOPTOM, T.C. HYXKIACTCH B SHCPrMH HA MOKPBLITHE €XEIHEBHOM
(u3iueckoii akrusHocTH. M3sectHo, yTo (hu3nieckas aKTHBHOCTD YBEJIMMUBACT
PACXOll IHEPriH NPONopIHOHATLHO MACCE TENA XKEHIUHHBI. MHOrue GepeMeHHBIe
NBITAIOTCS KOMMNEHCHPOBAThH HADOP Beca CHIKCHUEM (DH3NYECKON AaKTHBHOCTH,
MPHBOJIS NapaMeTpbl pACXo1a 3HEPruu B COOTBETCTBHE CO 3HAMCHUAMM, IpEALLe-
crayiommnzmn Gepemennoctu. HaoGopor, ycwicHHas Harpyska, Tpedyiouas rnopbl-
IWEHHOTO NOTPebACHIS IHEPriK, BEIET K YBEJHYCHHIO Macchl Teia, YXYALICHUIO
COCTOSIHIS TJI0/A.

Jlpyritm HexenaTe/ibHbIM OCNOXHEHHEM 3aHATHI CIOPTOM BO BpeMsA GepeMeH-
HOCTH SIBJISICTCS PE3KHIl MOIBEM YPOBHS OKCHICHAUHM Mo3ra ruioga. B nepuon
HEHPOIeHE3a 1 MUIPALLMH HEHPOHLI KpalHe YYBCTBUTC/IbLHEI K CONICPXAHHIO MOCTY~
MAIOLUIETIO KHCA0PO/A, €70 MOBLILICHHE BLI3LIBAET HX HEMELICHHYIO THOCIb.

OBecrneueHne M101a KNCIOPOAOM TAKXKE CTpagaeT NMpH HaXOXIEHUH (MpoXu-
BaHKK) Oyaviueii Matepit Ha GoJiblIOi BBICOTE OTHOCUTE/IBHO YPOBHs Mops. [lepen
NMOMBLEMOM HA BblcoTy Bhilue 1600 M JKEHIIMHA NOMKHA MNPOKOHCYJIBTHPOBATHCH
C BpauoM.

[Tpu HenoctarovHOM NOTpebicHHH IHEPrHH MaTepH B NEPBYIO O4EPENb CTpa-
naer nnoa. Ha ¢oHe HEAOCTATOMHOIO MHTAHHS B OpraHM3Me MAaTepH BO3pacTa-
eT MPOAYKLIHS KeTOHOBBLIX Tej, MeTaGoNi3M KOTOPBIX Y IUIONA 3aTPYAHEH. Jaxe
HE3HAYHTENBHOE rOJIONAHHE MATEPH MOXET MPHBECTH K YrpOXalOLUeH XH3HH 10~
Na KOHLEHTpalHuH KETOHOBbIX Te/l. Haubonee TsaXebie NOCNEACTBUA Pa3sBHBAIOTCA
Yy IUI010B, MaTeEPH KOTOPLIX CTPAINAIOT CaxapHbIM auabeTom 1-ro THna.
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benku

Cunre3 TRaHeil niona U nopaepxanue opraHusma GepeMeHHOI TpebyIoT no-
BBILUEHHOrO noctyruienns Genka ¢ nuieil. [MotpeGHOCTL B 6eKe YBETHYMBAETCS
B Xone 6epeMeHHOCTH, noctHras Mmakcumyma B 111 Tpumectpe. Eciiv B nepsbie mMe-
cALbl OHa coctasnsieT 0,6—1 r/Kr B IeHb W TIPUMEPHO COOTBETCTBYET NMOTPEBHOCTH
XEHIUMHEl 10 HacTymJeHus GepeMeHHocTH, TO K Il TpuMecTpy oHa Bo3pacraet
no 1,5—2 r/Kr Macchl Tejia B ACHb.

BenkoBasi HEAOCTATOYHOCTL BO BpeMst GepeMeHHOCTH UpeBaTa Cephe3HBLIMU 10-
CNENCTBUAMMU Misi muiona. Bonee Ttoro, kak npasuno, nepuuuT 6e1Ka codeTaeTcs
CO CHIDKEHHBIM TOTpebieHUEM SHEPruu, YTO OCJIOXKHSACT OLUEHKY cocTosiHus. o-
Jiy4deHHE XEHUIMHON Oonbllero KOJHWYECTBA IHEPruv BO MHOTOM KOMMCHCHUPYET
GeIKOBYIO HEJOCTATOYHOCTh B OTHOLLIEHHW Pa3BUTH Mloaa.

Xupbl

B HacTOALMA MOMEHT He YCTaHOBIEHbI HOPMbI NOTpeGeHUs JKUPOB GepeMeH-
HEIMH. KonuyecTBo XMpOB B paLMOHE 3aBUCHUT OT DHEPreTHYECKHX rnoTpebHocTei
B paMKax 3amaHHBIX NMapamMeTpoB Habopa maccel Tena. TeM He mMeHee GepemeHHas

NO/KHa nonyyath 13 r B AeHb AuHOMEBOIt (oMera-6) v 1,4 r B ACHbL JINHOJIEHOBOIA
(omera-3) KMCJIOTHI.

Yrnesogab!

[Torpe6HoCTL GepemMeHHOI B yriieBonax coctasiasiet 135—175 r B IeHL. 3TOro Ko-
JINYECTBA 0CTAaTOYHO, YTOOLI MMIUa ObLIa I0CTaTOUHA IHEProueHHa, He Pa3BUBAJICH
KET03 M MOAINEPXKMBAICS HOPMAIbHbII YPOBEHbL B KpOoBM GepeMeHHOiM. 175 r — 9TO
npumepHo 700 kanopuit, uyto cocrasasieT 35% ot 2000 kanopuii, KoTOpbie A0JIKHA
NoTpebNATE B ACHL 300p0Bas OepeMeHHast, BeAyllasl AKTUBHLII 00pa3 XM3HH.

[Ipy HOpMAnNbHOM IUTAHWH, COAEPXKALUEM MHOCTATOYHOC KOJIHUCCTBO LC/b-
HO3epHOBOro xjeba, JIMCTOBLIX 3€JIEHBIX M JKEJTBLIX OBOLUEH, CBEXHMX M CYIICHBIX
(PYKTOB, MOTPEOHOCTL B AOMONHUTENLHOM NMUTAHKK HEe Bo3HuKaeT. [TorpebHoCTD
B BOJIOKHaX B nepyoa 6epeMeHHOCTH cocTanisieT 28 I B IeHb.

BHTaMMHbI U MHHEPANbHbIE BEWECTBA

Bo BpeMsi 6EpeMEHHOCTH 3HAUMTENBHO BO3pacTaeT NnoTpebHOCThL B BUTAMUHAX
H MHHepalbHbIX BellecTBax. B 6obiloi cTeneHu 9T0 KacaeTcsi BATAMMHOB TPYIIbI
B (B,), D. AHanu3 (hakTHYECKOro NMUTAHKS KOPMSILLMX XCHILWUH 1I0Ka3a, 4To no-
TpebneHue ¢ nuilei ButaMuHOB A, C, B, u B, He nocTuraer peKoMeH1yeMbIX HOPM.
9710 CBA3aHO C TAKMMH NMPUHHUHAMH, KaK OQHOOOpa3Hbli pauHOoH MMUTAHU, YIOTpe-
ONIEHHE KOHCEPBUPOBAHHBIX M pA)MHUPOBAHHBIX MPOAYKTOB, HEJOCTATOMHOE CO-
NepXaHue BUTAMMHOB B MPOAYKTAX B OrNpeAc/ieHHLIE NMepruoabl roaa, noTepy npu
Kyl11uHapHoH obpaboTke ¥ ap. Hanpumep, B 3aBUCMMOCTH OT BHIA MPOAYKTa H CI1O-
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coba ero 0bpaboTku noTepu BUTAMUHOB MOTYT cocTasnsith ot 10=30 no 40—90%.
Onnako, eciy B KOHLE JieTa HabJonaeTes yayulueHue obecne4ye HHOCTH BUTAMHHOM
C, KapoTHHOMIAMH W KUPOPACTBOPUMBIMUA BUTAMUHAMM, TO AehULIUT BUTAMHUHOB
rpynnel B, OCHOBHBIMH MCTOMHMKAMH KOTOPLIX ABJSIOTCS MPOMYKTHI XXKMBOTHOIO
MPOMCXOKIAEHUST, HE UMECT CC30HHOM 3aBMCHMOCTH.

Bumamun B, (nupudoikcun). [ToTpe@HOCTL OEpeMEHHLIX B BUTAMMHE Ei{i COCTaB-
asiet 1,9 mr B nens. JlononHutensHeie 0,6 Mr B AeHb (0GBIYHBIM 310POBBIM KCHLIH-
Ham HeoOxoaumo 1,3 Mr B ieHb) TpeOYIOTCA JUISl CHHTE3a aMMHOKMCIIOT, KOTOPBIH
TPOTCKACT C YYAaCTHEM NMUPHAOKCHHA M MUPHAOKCUH-3aBUCMMOTIO CHHTE3a HHaLIK-
Ha n3 TpunTodana. ButaMuH B, NpMMEHSIOT UTSl KYITMPOBaHMSA TOLIHOTBI M PBOTEI
y GepeMeHHbIX.

Heduunt BuTaMuHa B, yacTo NpUBOAMT K HEKOTOPBIM BUIAM TOKCHKO3a be-
PEMEHHBIX, criocoOCTBYET pa3pylieHuio 3yOHoit amManu. Henocratok BUTaMMHA
B, u ButamuHa B, ABASAETCA ONHON M3 NPUYMH PA3BUTHUS aHEMUH y GepemeH-
HeiX. [Tpu necduumTe BUTAMHHOB y MJIOAA MOTYT Ha6GTI0JaThCA CaMble pa3MHYHbIE
paccTpoicTBa (OT HEKOTOPLIX BMAOB HapyuieHWUs oOMeHa BEUIECTB, HANIPUMED
aunuaHoro npu aedguuute pubodnasuHa, 10 aHOMaNMUA pa3BUTHS W rubenu
naona npu aeduunte THAMHHA, MUPHAOKCHHA, HHAlLIMHA, PEeTHHONA, TOKO(dEepo-
la u ap.).

Bumamun C. bepemeHHbIM Heobxoaumo nonyvats Ha 10 Mr B neHb BUTAMWHA
C Gonbiue, uem oOBIMHBIM XeHlUHHaM. PekoMenmyembie 80—85 Mr B IeHb MOXHO
[OJAYUHTh, €CJIH MUTATLCA TOALKO (DPYKTaAMH 5 pa3 B I€Hb, YTO BPA/ JIM BO3MOXHO.
MMenHo nostomy ciieyeT peKoMeHI0BaTh OepeMeHHbIM Hapsmy ¢ ynorpebieHueM
OBOLICH 1 (PpYKTOB npuHUMaTh BUTAMHH C nonoaHuTenbHO. CAenyeT NoaYepKHyTh
3naveHne obecriedeHHOCTH opraHusma OepemenHoi BuTamMuHoM C. HepoctaTok
Butamuua C MOXeT CTaTh NPHMHHON NPEeXACBPEMEHHBLIX POJOB, BBIKWIABILUEH,
POXACHHA HENOJHOUEHHBIX AeTeil, a n3bbiTokK BuTaMuHa C B MUILIEBOM paLIHOHE
Ha paHHUX cTanusx GepeMEHHOCTH MOXET OKa3biBaTh aBOPTHBHOE ICHCTBHE.

(po.*i'“(’ﬁﬂﬁ xucioma. PoavesBast KUCNOTAa — OOHH M3 HHHﬁOJTEE BAKHBIX BHTAMH-
HOB, HMECIOUINX KPHTHYECKOE 3HAUYeHHE [UIsl pa3BUTHSA MI0Aa, B YHACTHOCTH, MO~
HOLCHHOrO pa3BuTHsl HEPBHON TPYOKU. bepeMeHHas 0/KHA NONy4aTh MUHHMYM
600 mr ¢onatos B ieHb. [1pn aTom onTHMaNbHO, ecau 400 Mr mocTynaer co cneum-
anbHO oGorateHHoil donatamu nuieii. B uaeanbHOH CHTYalMH TAK0E KOJIHYECTBO
(poNIMEBOIT KHCNOTHI AO/KHO MOCTYNaTh yXe B TeueHHe nepBbix 6 Hen GepeMeH-
HOCTH, T.C. MpexJie YeM GoNbUIMHCTBO XEeHUIMH Y3HAIOT, MTO OHH OCPEMEHHBI.
Heduumr donnesoil KHCAOTH B MEPBYI0 OYEPENb CKa3bIBAETCA HA CHHKCHUH HH-
TEHCHBHOCTH CHHTE3a Ac3oKcupuborykienHosoi kucnotel (AHK) u MuToTHYE-
CKOIi aKTHBHOCTH B KieTkax. Takxe OH acCOUMMpYETcs C YBEJIUYEHUEM YacTOThI
POXICHHNS MIAICHUEB ¢ HH3KOH Macco Tena, aedekraMu HEpBHOH CHCTEMBbI, Ha-
JHYHEM MeranoGnacTHyeckoit aneMuHn y marepeii. YpeamepHoe notpebaeHue ¢o-
nAuenoit kucnorsl (Gonee 1000 Mr B ICHB) MOXET MPUBOAUTE K HapylueHHIo banaHca
(medpuuuty) BuTammHa B ..

Bumanun B, (xoaun). BesycnosHasi notpeOHOCTL B XONMHE BbI3BAHA €I0 POJIBIO
B MPOLIECCE CTPYKTYPHON MHTErpalvy KIETOYHBIX MeMOpaH, a TaKXe B repenaye
HEpPBHbLIX MMNYJIbCOB. BepeMenHasn aomkHa noayyarh 450 Mr BUTAMUHA B OeHb, Hc-
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TOYHHKAMH XOJTMHA CYKAT FOBSIKbA MEYESHb, MACO LBITUICHKA, phifa, sHUHBII XKel-
TOK, HEOYHIIEHHBIC 3¢PHOBEIE.

Bumamun A. Kax npasuio, 3anacos BUTAMMHA A B OpraHu3Meé MaTepu J0CTa-
TOYHO ANA MOKPLITHA MoTpebHocTel miona. TeM He MeHee ODepeMeHHas NOMKHA
nony4atb He MeHee 25 000 ME (mexayHapoaHsiX eavHMi) B AcHb. Hepoctatok
BUTAMHHA A MOXET CTaTh NMPUYHHON NMpPEeXIeBPEMEHHBIX PONAOB M ACCOLMHPYETCH
C BBICOKHM PHCKOM BPOXICHHBIX A¢(PEKTOB, B TOM YHCJIE CO CTOPOHBI HEPBHOM CHU-
CTEMBbI, HH3KOH MAaccoii Te1a NMPH POXISHUH, IPYTHMU OTKIOHEHUAMH.

Bumamun D. Butamuu D yyacTByeT B nojnepxaHuu 6ajaHca KaablLiiA KaK B Op-
TAHU3ME MaTepH, TaK U B opraHusme rioja. OH Jierko npeoaosieBaer rJiaueHTap-
HbIH Dapbep, ¥ ero KOHUEHTpaLusl B KPOBH UIONIA COOTBETCTBYET TAKOBOH B KPOBH
Matepd. Kpome Toro, Butamud D HeoGXoauMm ansi HOpMaNbHOTO Pa3BUTHSI MO3Ta
rona. [MokasaHo, YTO Cpeod KEHLIMH, Y KOTOPLIX BO BpeMsi GEPEMEHHOCTH OT-
MEYaiCcsa HU3KHUI YpOBEHL BUTaMMHa D, ualwe BCTPe4aloTcst 2M30/6lI TUIIEPTEH-
3uM 1 nipesxnamncuu. Jedbuumt ButamuHa D npUBOANT K HAPYLLIEHMIO CTPYKTYPBI
3yDOB M KOCTEH Miona U HOBOPOXIAEHHOro. B cOOTBETCTBMH ¢ MEKIAYHAPOAHBIMH
pEeKOMEeHnauusaMu GepemMeHHas [10/DKHA MoJydyaTh NeCATHKPATHYIO IHEBHYIO N03Y
ButaMuHa D, cocrasnsiouyro 2000 ME.

Bumamun E. Ilocrynnenne sutamuHa E B konuuectse, cocrapnsiiomiem 800—
1000 Mr B IEHb, HJOCTATOMHO [UISl HOPMANILHOIO TeueHusa GepemeHHOCTH. deHuunT
3TOr0 BUTAMMHA ObIBAaeT OTHOCHUTENILHO PEIKO.

Bumamun K. Butamuu K Heobxonum mist (hopmMupoBaHus KOCTHOI Tkauu. [lo-
TpeOHOCTE B HeM cocTashsieT 90 MKT B IEHD.

Kaavyui. MetaGonuam Kanblusi B opraHusme GepeMeHHON 3aBUCHT OT BAWA-
HUS TOPMOHOB: XOPUOHMYECKOTO COMATOTPONMHA, BbIpabaThIBAEMOTO MIALEHTOM,
3CTPOreHa, TAKXE B OCHOBHOM IUIALEHTAPHOrO INPOMCXOXKAEHMS, NapaTHpPCOoMii-
HOro ropMoHa. OHM OKa3bIBAIOT Pa3jIMuHOC ACUCTBHE, COBOKYITHBIM PE3Yy/ILTATOM
KOTOpDOTO SIBJISIETCSI COXPaHEHHE KalblMsl, Heobxoaumoro s (popMHUpOBaHHs
cKejieTa nuona. 3a Bpemsi 6epeMEHHOCTH OPraHu3M MaTepHu HanpasisieT NPHMEPHO
25 T KanblMsa Ha HYKIbI TIJI0/Ia U OKOJIO 5 T cOXpaHseT /uisi obecrneueHMst JakTalni.
B 3aBucuMoOCTH OT Bo3pacta GepemenHasi nomkHa nonyuats 1000—1300 mr Kaib-
1115 B I€Hb. ITO KOJIWYECTBO COOTBETCTBYET BO3PAcTHOM HOpME /uisl HeOEpeMEHHBIX
XEeHIIMH, OfAHAaKOo Onaropaps ropMOHalbHOM aKTHBHOCTH BCACBLIBAHHE KaJIbLIWA
B OpraHuamMe GepeMeHHOM cylllecTBeHHO Bbilue. [Tpu HepocTaTouHOM noTpebiieHHM
KalblIMsl MaTephio HapYyLIaeTCsl CTPYKTYpa €& CKEJIeTa, YXY/ILIAeTCsl COCTOSHHE 3y~
60B. Y XEHIIMH, CTPanalolIMX M3XOroi ¥ NMPUHUMAIOUIMX aHTALWILI, MOXCT OT-
MEYaTbCA YPE3MEPHOE MOBLILLIEHHE YPOBHA KaJIbLIHSI.

Docghop. Kenmunnp mnanue 18 ner nosoxkHsl nonyuars 1250 Mr ¢pochopa B ICHb,
a crapiie 19 — nume 700 Mr B neHb. Byayun komnonenrom AT®, drochop umeer
KPHUTHYECKOE 3HauYeHHue /Ui 060MX OpraHM3MOB — MaTepd W nuiona. Kak npanu-
110, coBNI0aas CTaHOAPTHYIO IHETY, XEHILHHA MONMHOCTHIO MOKPhIBAET [10TPEOHOCTE
B 3TOM MMKPO3JIEMEHTE.

XKeneso. Bo BpeMs GepeMEHHOCTH XeHILMHA JoMKHA nonydats Ha 700—800 mr
Bomblue xenesa, uem npexne. M3 atoro konuuectsa npumepHo 500 Mr HanpasnsieT-
c5l Ha reMOTI093, OCTA/IbHOE HEOOX0MMMO /IS Pa3BUTH TUIALIGHTBI H TKaHEH Mioaa.
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Hanbonbiuas norpedHOCTL BXesie3e BosHuKaet nocne 20-# Heaenn. Takum obpazom,
JUTSl OAAEPXKaHMsI HOPMAILHOTO TeueHus HepeMEHHOCTH eXE/IHEBHO B OpraHH3M
KEHIUUHbI JIOJKHO MOCTYNaTh 27 MI Xelie3a. AHCMHSI MaTepy, IMarHoCTUpyeMast
MPH CHHXEHHH YPOBHS reMoryiobrnHa Huxe |1 r/mn v reMaTokpuTa Huxe 32%, MO-
XKET CTaTh NNPUYUHON pa3BUTHS MH(EKLMH, KAPAUOMATONIOTHMH Y KCHIIHH, CUIBHO
CTpajaeT Mo BC/ICACTBHE HEAOCTATOMHOrO obecneveHus KUCIOPOAOM TUIaLCHTEI
W, COOTBETCTBCHHO, XPOHHYECKON MIIOKCHM, KOTOpasl BIUSIET HA pa3BUTHE MO3ra
U 1ipyrux opraHos. s Toro, yTobsl 06ecreyuTs Takoe KonuuecTso xemnesa B [T u 111
TPHUMECTPE, BEPEMEHHBIM PEKOMEHIYIOT AOMOJHHTENLHBIN MPUEM TNpPenapaToB Xe-
nie3a, MpHYEM, YUNTbIBAs HEBLICOKMI YPOBEHb €r0 BCAChIBAHMS M3 MCKYCCTBEHHBIX
cybeTpaToB, 103a A0JKHA COCTABNATL He MeHee 30 Mr B acHb. [Ipenaparsl HOKHBI
MPUHUMATLCS MEXIY PUEMAMH NULLM, UX HeJIb3s 3anUBaTh MOJIOKOM, YaeM WU
kothe. HaoBopor, nobasneHue B Boay sutamuua C yayvwaer abcopbumio xenesa.
Ecnn y MaTepn aMarHocTHpOBaHa aHeMMs, 103a MPHHUMAEMOro Xejie3a A0JLKHA
ObITh yBeanyueHna no 60—120 mr, paznencHHBIX HA 3—4 npuema. [IpH BoccTaHOBNE~
HHUHM YPOBHsl remorioduHa sosspainaorces K 30 Mr B A¢Hb. KOHTPOJIb 3a YpOBHEM
remornofuHa Ha (hoHe npUeMa NnpenapaToB xejesa obsizaTesieH, NOCKONbKY NMoKa-
3aHO, YTO ero NOBLILUEHHOE KOMMYECTBO KOPPEIUPYET ¢ pa3BuTHEM nuabeTa u rpe-
IKIAAMMCHN. HYaLle Apyrux aTo COCTOSHME BCTPEUACTCA Y KYPALLHX XEHLLIHH,

Lunx. Tlotpebnocts 6epemennoii B uuHke coctasasier | 1—13 mMr B geHs. [1pu
Cro HEAOCTATKE B AMETE MAaTEPN OTMEUAIOTCA HAPYLWIEHHA Pa3BUTHs MO3ra Y I1o/a,
JICBUAHTHOC NOBeAcHE HOBopoxJieHHoro. [Tpu oueHke obecrneyeHHOCTH OpraHm3-
Mad IIMHKOM HEOOXOMHMO TIOMHHTh, UTO €ro BCacbiBAHHE 3aMEUISIETCH IIPH [MoTpe-
Onenuu npenaparos AKejesa.

Meds. ADcopGunst Mean Takxe HHrHOHpyeTest Npy MpHEMe NMpPenaparos XeJesa.
Ee nenocratok B opranname GepeMerHHOoil MOXET MPHBOAUTL K HAPYLLIEHHIO 3aKal-
KH W passutus opratos. [Lns Toro, utobbl n3bexarb 31oro, He0bXoAUMO MOMYYaTh
exenrento §000— 10 000 mkr Menu B ICHb.

Hampuii. Ypennuenne odbemMa UMPKYJIHPYIOLLEii KPOBH B NepHOA GepeMeHHOCTH
CAVKUT NPHYIHON NOBLILIEHHOI K1yDouKoBOil (hUNIbTpallMK HAaTPHUA B OPraHU3Me
KeHumHel. biaronapsi KOMNeHCaTOPHbLIM MEXAHH3MAaM 3TO HE3HAYMHTE/NbHO CKa3bi-
BaeTcst Ha oB111eM YPOBHE JIEKTPOJINTOB B OpraHu3Me, B CBA3H C 3TUM HE CTOMT pe3-
KO OrpaHuunBarh notpeGaeHue nopapeHHoH conu Hke 2—3 r B ieHs. Kpome Toro,
NpHMEHEHHE JIMYPETHKOB B JICYEHHH OTEKOB OEPEMEHHBIX NOJ/DKHO HMETL YETKHE
MOKA3AHIS | [IPOTCKATh NOJ METKHM KOHTPOJIEM 34 YPOBHEM HATPHs B KPOBH.

Maenuii. 3a nepuon GepeMCHHOCTH co3peBalollieMy ruony HeobxoauM | T Mar-
Hust. [Last moJIySMeH s HM 3TOr0 KolM4ecTBa GepeMeHHast JOJDKHA MOTpebsAT NpH-
MepHO 400 Mr MarHust B 1ICHb.

®mop. TepsiiHoe passuTHe 3y60B npoucxonut Ha 10—12-it Henene recrauuu
W TIPOJIOJIXKACTCS B TeHeHHE Beero nepuona GepemerHoct, Heobxonumoe wist obec-
MEYCHHMA ITOTO NPOLIECCA KONNUECTBO eXEAHEBHO MoJIyYaeMoro (hropa J0JIKHO CO-
CTABAATL 3 M B ICHb.

Hoo. Bepemennoii Heo6xonumo 220 MKr iona B neHb. Kak H3BECTHO, HOL SB-
NAETCA KOMITOHEHTOM TFOPMOHA IMMTOBMIHOMW JXKeJle3bl — THUPOKCHHA, HIPAIOLIC-
ro KPHTHYECKH 3HAYMMYIO po/ib B OOMEHE MAaKpOHYTpHEHTOB. HepocraTok iona
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B OpPraHM3Me MaTepH acCOLMHPYETCA C Pa3BHTHCM KPETHHHU3Ma M APYTHMX MOPOKOB
pasBUTHA y rona. Obecneyenue GepeMCHHOI HonoM — obsi3aTenbHas! 3ana4ua Ha-
OJII0Aal0LIEro ee Bpaua MM KOHCYNLTAHTA MO MUTAHWIO. [UIsl 3TOro OLCHHUBAETCH
YPOBEHDb CONCPXaHHUA HOAA B MOYBAX B MECTE NMPOXHBaHUsI GepeMEHHOI U B BO/IE,
KOTOPYIO OHa MbET, PEKOMEHIYETCS BBEACHHWE B PALIMOH HOAMPOBAHHOMN COMIH, MOP-
CKOH pEIOBI (TepMmuueckn obpaboTaHHoIt), 3anpemaioT Kypenue. K coxaneHuio,
B HacTOAIIECE BPEMA OTCYTCTBYIOT YETKHME AAHHBIE O HEODXOAMMOM Colep)KaHuH
10/la Ha KaxIoM 3tarne bepeMeHHOCTH.

3HaueHusa TpebyeMoro GepeMeHHOM KONMWYECTBA Pa3iiMuHbIX MUKPOJIEMEHTOB
NpuBeneHbl B Tabn. 8.2.

TaGauua 8.2. KonnuecTso MHHEPANBHBIX BEILECTB B CYTKH, PCKOMEHIOBAHHOE K yroTpebie-
HHIO GepeMEHHBIMH

Munepanbiioe BelUIECTBO KommecTao, Mr
Kansumit 1000—1300
Marnuit 350
®Pocdop 700-1250
Kanuii 3000-5000
Keneso 27
Hatpuit 2000-3000
LuHk 11-13
Mens |
®Top 3

OCOBEHHOCTW NUTAHUA XEHLLWH
B NEPVO/ BEPEMEHHOCTW

B nepeoii nonosune Gepemennocmu NMUTaAHNUE XKEHILMHbBI HE JIOJDKHO CYLICCTBEHHO
OTIMYaThCA OT 00bIYHOro. ONHAKO MOCKONBKY NEPBBIC 3 MEC ABAAIOTCA NEPHOAOM
006pa3oBaHus OpPraHoB Yy Mioja, ocobeHHO BaxHO, uToDLI BGepeMeHHasl moayuaia
B 3TOT NEPMOL MOTHOUECHHEIE OENKH, XHPLI, YINEBOAbI, BATAMHWHBI, MUHCPAJILHDIC
BELLIECTBA U MHKPO3JIEMEHThI B ONTUMAIBHBIX (DU3NOJOTHUECKUX KOJIHUCCTBAX.
CyTouHbIi palroH NoKeH conepxarth B cpeaHemM 110 r 6enka, 75 rxupa u 350 1
yresonoB. Ilpu obuwel 3HeproueHHoct 2000—2400 kkan Takoe COOTHOIICHUE
MOJIHOCTBLIO TOKpbIBaeT notpebHocTH opraHusma OGepemeHHO u obecneunnacT
HOPMANIbHYIO paboTy NUILEBAPHUTENBHON CHCTEMBI.

OcHOBHOE NpaBui0 (popMHUpPOBaHMKs pauMoHa GepeMEeHHBIX COCTOMT B TOM, UTO
MOXHO YIOBJIETBOPATH NPUXOTH B €fie, HO HEeNb3sl HUYeM 3ioynoTpednsTs. Hanpu-
Mep, NMPHA M3MEHEHHM BKYCA M OLUYIIEHMH NMOTPEOHOCTH B KUCJIOM WK COJICHOM
paspeluaercs ynorpebisth B HeGOJLILIOM KOJHWYECTBE CENeAKY, HKpY, KBalLICHYIO
Kanycry, coleHbie orypusl. [1py aTom ropuuua, nepe, XpeH, YKCyc J0JKHbI ObITh
HCKJTIOMEHB! U3 ynoTpebnenus. Takxe B nepyuon 6epeMEHHOCTH M JIaKTaLUWH 10X~
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Hbl ObITH MCKJTIOHYEH BT /1I00BIC KOHCEPBHI (M3-3a CollepKaHHUs B HUX TOKCHYHBIX KOH-
CEpPBAHTOB), KPOME UMEIOLLUX HA ITUKETKE HANMUCE: «[Lj1si ACTCKOro MUTAHUA» WIH
«OTecyTeTBME KOHCEPBAHTOR rapaHTHPYETCA.

VCTouHMKaMH KanbUusl, HEODXOIMMOro MaTEpH M TUIOMLY Ha MpPOTSKEHUN BCei
DepeMeHHOCTH, HOIKHBI GbITE MONOYHBIC MPOLYKTHL. B Ciyyae HenepeHOCHMOCTH
MOJIOKA IONYCTUMO MCMOJIB30BaHME COEBOro Wiy 00oraleHHOro pucoBoro Momo-
ka. [1pu ero ynorpebnennu GepemMenHas JOKHA YOCAUTLCS, YTO OHO (hopTH(hHUN-
POBAHO KaibuueM M BUTaMMHOM D, K03be MOIOKO TaKXE MOXHO PEKOMEHIOBATD,
HO HEODXONMMO MOMHUTb, YTO OHO COAEPXKHT CYLIECTBEHHO MeHbLue (hon1eBoH
KHUCJIOTHI, YeM KOPOBLE.

Bo emopoii noaceune Gepemennocmu Konnuectso Ge/ika B pallMOHE A0JKHO CO-
crapasite 120 r, xupa — 85 r, yrnesonoB — 400 r npu obilei 3HEProUeHHOCTH
cyrounoro paunona 2300-3000 kkan. B noponoBoM OTMYCKE, KOrma MEHSIOTCS
00BLEMBI M YCIOBHS TPYIA M CHHXAIOTCS DHEPro3aTpaThl OPTaHH3Ma, KAJIOPHHHOCTD
MULLH HeOOXOAUMO YMEHLIINTL. B 9To BpeMms He crieayeT ynoTpebnsaTh 3KCTpaK-
THBHBIE BelllecTBa (PLIOHBIE, MACHbBIE, TPUOHBIC OYILOHBI M MOMIHMBLI), Pa3IMYHbIC
KOMYEHOCTH M KOHCCPBbl. PEKOMEHIYIOTCS OBOILIHBIE, MOJIOMHBIE U (DPYKTOBBIE
CYIIbl, TBOPOT, CMETAHA, HEOCTPHIil CbIp, XOTH NUTaAHNUE 6EpeMEHHbBIX B 3TOT NEPHOR
HE JIOJDKHO OrpaHMMIBaTLCA MOJOYHO-PACTUTENbHON nuuei. B cbanaHcupopaH-
HOM TNHTAHUK GEepeMEHHBIX NMPEAYCMATPHBAIOTCH ONTHMAIbHLIE KOTHYECTBEHHBIE
W KQYeCTBEHHBIC COOTHOWEHHS B CYTOMHOM PallMOHE OCHOBHLIX [THTATENBHLIX Be-
uecTs — OC/NIKOB, KHUPOB, YIIEBOAOB, BUTAMWUHOB, MHHEPANbHBIX COJIEH H MHKPO-
anemenToB, [MoTpebHocTs opraHiama B Gelike yaoBleTBopsieTcs rasHbIM 0Opasom
NMOJAHOUEHHBIMI KHBOTHBIMI GEJIKaMH, Ha JI0J1I0 KOTOPbLIX B AHEBHOM paLlMOHE 6¢e-
pesMeHHoil nomkHo npuxoantsesa 50%, n3 Hux okono 25% — 3a cuet msica (120—
200 r) man pubsr (130-2350r), 20% — 3a cuer mosoka (500 r) n no 5% — 3a cuet sUU
(1 wr.). Monoko, npoctokpatia, Kedup, HEXHPHbLH TBOPOT, HCOCTPLIH ChIP, OTBaP-
HOE HEXHPHOE MSICO, phifa COIEPXKAT MOJHOUEHHbIC JICTKOYCBOSIEMbIE OENKH, HE3a-
MEHHMBIC AMHHOKHCIO0TEI, KOTOPbIE HAXOAATCS B ONTHMAJIBHBIX COOTHOLIECHMSIX.

Pattion GepeMeHHBIX 10/KEH BKIIOYATh 75—85 I' XKMPOB B CYTKHM, U3 HuX 1530
PACTHTEALHBIX (MOACOAHEUHOE, KYKYPY3HOE, OJIHBKOBOE) MACE, ONEPXAIUHX HEHA-
ChILLICHHbBIC XHPHBIC KUC/I0TbI M BHTaMUH E;] N3 XHBOTHBIX XXHPOB PEKOMEHIYETCS
CAHBOYMHOC 1 TOMUICHOE MACH0 Bbiciero copra. Tyronnaskoe 6apaHbe M rOBSIKbLE
CJ10, A TAKKE HEKOTOPbLIC JAPYrHE BIIbl XHMBOTHLIX KUPOB M Maprapiut u3 pauHo-
Ha nckovalor. Bepemennast 10/mkHa B ¢yTKH nony4ats 350—400 r yriieBoioB B 0c-
HOBHOM 32 CMET MPOAYKTOB, orareiX pacTUTE/IbHON KIETYATKOMN, — Xieba u3 MyKH
rpyboro nomoaa (uepHbiii X1e6 yCHINBaeT NEPUCTANLTHKY KHILIEYHHKA U SIBJISIETCH,
TaKuM 06paszonm, onHuM 13 cpeneTs 60pbObI € 3aNnopoM, KOTOPBIH HEPEIKO BO3HHKA-
eT 1npyu GepeMeHHoCTH), oBoleii, PPYKTOB, ATOA. 3UMOMH M BECHOW PEKOMEHAYIOT-
cst coKi (16104 MBI, CIMBOBBIN, TOMATHBIH), KOMIOTBI H3 CYXO(PYKTOB H KHCEH
M3 CBEKE3aMOPOXEHHBIX siroll. HaunHas co BTOpOit NoJIoBHHEI OEPEMEHHOCTH XKEH-
LIHHA 10JIKHA OrPaHHYHTD 1MOTpe6/IeHHE KOHIHTEPCKHX W3eJIHi, BADEHBS, KOH-
ther, TAK KaK OHH CrocoBCTBYIOT YBEJIMUEHWIO Macchl Tela OEpeMEHHON H TUIOAA.
Konuuectso caxapa He 10/KkHO npesbimath 40—50 r B neHb. Ero MOXHO 3aMeHHTD
muesuHbIM MenoM (M3 pacuera 1,25 rMena BMecTo | rcaxapa). Ins 6raronpusiTHOro
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TeUCHHs OEPEMEHHOCTH, MOATOTOBKH OPraHM3Ma XCHLUHHBL K poaaM, HOPMabHO-
IO PA3BHTHA TUIOAA H HOBOPOXACHHOTO GONBILOE 3HAYEHWE UMEIOT BUTAMMHBI, 110-
TPEOHOCTb B KOTOPLIX Y 6EpeMEeHHbIX BO3pacTaeT nouTH B 2 pasa.

CyrouHan norpebHocTL GEpEMEHHOIT B XKHAKOCTH COCTABASET 0KONO 2—2.5 .
SHAYUTENBHAS YACTh ITOIO0 KONMHUYECTBA CONEPXKMTCS B TOTPEBISICMbIX MPOLYKTAX.
CBoboaHOIt XHAKOCTH 06BIMHO HeobXonuMO norpebnsits 1 —1,2 71 (Bona, uait, MOJIO-
KO, KHCEJH, KOMIIOTEI, nepBbie On1ona). B nocnennue Henenu bepeMeHHOCTH, OCO-
OEHHO NMpPH CKIOHHOCTH K OTEKaM, KOJIMUECTBO CBOGOIHOIN XKHAKOCTH B CYTOMHOM
PallOHe OrPaHHYMBAIOT 10 4 CTAKAHOB (BKJIIOMAs! Yail, MOJIOKO, KOMMOTHI, (hpyKTO-
BbI€ COKM, CYIIbI).

[paBHibHOE MUTAHKE KEHILMHbI YXKe CaMO 110 cebe siBnsercs npodHIakTHKOi oc-
NOXHEHHUH OepeMEHHOCTH. 151 3N0POBBIX KEHLWMH KAKOii-1HB0 IMCThI B NEPBOIt 10-
NIOBUHE GEpeMEHHOCTH He TPeByeTcsl, BaXXHO COBIIONeHHE PeXUMA 310POBOTO IUTAHMS.

B nepsoit nonosune 6epeMeHHOCTH Hanbonee pusnonornuHo 4-pazopoe nuTa-
HHe. [NepBhlii 3aBTPaK JOMKEH cofepxarh 0Kos0 30% aHeproleHHOCTH CYTOUHOTO

pauMoHa, Bropoi 3aBTpak — 15%, oben — 40%, yxuu — 10%, B 21 ¥ peKOMEHAYIOT
crakaH Kedbupa — 5%.

Bo Bropo#t nonosuHe GepeMEHHOCTM peKOMEHAYeTcsi 5—6 pasoBoc MUTAHHE
(Tabn. 8.3).
TaGnuua 8.3. TpumepHbic 0ObeMbI TOTPEGIEHUS TIPOIYKTOB, PEKOMEHILYCMLIE BEPEMCHHBIM
[poxyxTei Koanuecrso, r
Xneb nuweHHIHBIH 100-150
pXaHoit 150-200
M#co wiH peiba 200
Macno cniUBo4HOE 40
Macno pactutelbHoe 30
Aituo, wr. ]
Mosnoko 500
Tsopor 150
Kedwmp 200
CmeraHa 30
Myunbie Hanenus (nNedeHbe, BLINEYKa H T, 11,) 100
MaxkapoHHbIe H3ACIHA 60
Kpynei 50
Kaprodens 400
Kanycra 100
Jlyx penuaTeiil 35
Mopkoes 100
Tomar 200
Yaiji, kakao 200
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M3 nepeuncnennbix npoaykros (cM. Tabn. 8.3) MOXHO COCTABUTL MCHIO bepe-
MECHHOW, B KOTOPOM IPEAYCMOTPEH 4-Pa30BLIi MPUEM MULLIK;

*® MepBbii 3aBTpak — B 7—8 4 yTpa;

® BTOpPO# 3aBTpak — B | 1—12 u;

* gben — B 14—15y;

* VKUH — B 18§—19 y;

®* MOXHO YCTPOUTD NMOJAHMK: CTAKaH MOJIOKA C NMEYeHLEM WK CTaKaH COKa, WIIH

CTaKaH oTRapa IWKHMOBHWKA, WIH (DPYKThI, ATOMbI;

* repel CHOM peKOMEHIYeTCsl cTakaH Kedupa.

Pacnucanue rpyema nuiiM MoXeT MEHSITLCH B 3aBUCMMOCTH OT PACTopsiaKa 6¢-
PEMEHHOI, ee 3aHATHIT M T.1. ChaenyeT pacnpeleiaTh NPOAYKThl TAKMM 0Gpa3oM,
4YTOOBI MsICO, puida, KPYIbl BXOAWIN B MEHIO W 3aBTpaka, u obena. [Mocneauuit mpy-
€M MUK 10JIKCH ObITh 34 2—3 Y 110 CHa.

Arkocons. Ynorpebienne aikorons depeMeHHON — CyLIECTBEHHbI TepaToreH-
HblI1 hakTop. Bo3MOXHO passuTie BHYTPHYTPOOHBIX HapylueHHi (DOpMHPOBAHUS
OpPraHoB MJ1o4a, HHOTAa NMPUBOASLLIMX K €r0 BHYTPHYTPOOHO! rube/in uiu npexiues-
peMeHHbIM poaam. B ciyuae poxaeHus XuBoro pebeHka y Mmatepu, ynorpebisiBLueit
AJIKOrojib BO BpeMsl DEPEMEHHOCTH, BO3MOXHO HAIM4YKe Y HEero Tak Ha3biBaeMoro
(heTanbHOro ANKOroJLHOTO CHHAPOMA — 3aMEUICHWE pOCTa M pa3BMTHA pebeHkKa,
MHKpoued s, HapylweHue nponopuudi aMua, CTpoeHHsA CyCcTaBoB. AJIKOrojb
OKasblBaeT pa3ioobpaszHoe nopBpexnaioliee AciicTBMe Ha craauu OGrnacroreHesa
i nepsitiHoi anddepenunati KAeTok 1 Ha 0onee NO3AHUX CTAAUIX U BIUSET
Ha MeTaboJIH3M TAKHX KH3HEHHO BAXHDLIX 2JIeMEHTOB, Kak (hoinesast KHCA0Ta, TH-
AMMH, MUPHIOKCHH, HHALMH, MATHWI, WHHK.

Kogheun. ¥Ynorpednenne koenna B [ TpuMecTpe yBEIMYHUBACT PUCK TMpepbIBa-
HIs GepeMeHHOCTH Ha PAHHNX CPOKAX.

OCJNNOXXHEHWA BEPEMEHHOCTW,
CBA3AHHBIE C MUTAHUEM

Towoma u peoma. Ot 50 10 90% XeHwmH B | TpHMECTpE CTPANAIOT OT TOLUHOTbI
1 pootel. Kak npasiso, 1o coctosiiue npoxoaut K 17-it Heaene GepeMeHHOCTH.
B Goabumimnerse cnyuaes XKeHUIHHA COXPAHACT HOPMANbHYIO AKTHBHOCTb H TPYIO-
CIOCOOHOCTD, HE TepseT B Macee Tena. MuausnayanbHbiit noadop nuily noMoraer
B GOJIBUINHCTBE CIIYMACB: KOMY-TO DO/IbLIE MOAXOANT HaCTOC YIOTPeOIEHHE JIETKO-
yesasieMoii yriepoaHoil nuiy, Komy-To 6enkosoit. MHorne GepeMEHHbIE B 3TOT
MEPHOL OUYEHb HETATHBHO PEArHpYIOT Ha 3anax roTOBSAWEHCS MUK, MO CYTH B -
IOTLHIICH 3anaxoM TepMiueckl obpabarteiBaemoro xupa. Hukakoro ennHoro jeve-
HHS JUISL TAKHX COCTOSIHMIT He npeaycMoTpeHo. B HEKOTOPBIX ClIy4asiX MPHMEHAIOT
BUTaMiH B,, B HEKOTOPBIX — Npe/uiaraioT noxesars IMMOH. [TpH yualueH1H pBOTI
BO3HHKACT YIPO3a IErHaApaTaltnit 1 NoTepH ANCKTPOINTOB. B 9TOH CUTYaLIMK MOXET
norpeboBaTuest rocnUTAIM3aLHA bGepeMeHHOM.

Hzxcoea. 3a0poc COACPKHUMOIO KeNyIKa B NHLIEBO YACTO MPOHCXOAUT Y XKEHLUHH
HA MO3AHMX cpoKax GepeMeHHOCTH, 0c0OEHHO B HOMHOE BpeMst. Kak npaBuiio, MpHHH-
HOIT 3TOrO SIRNsETCA NaBIeHHE YBETHYMBLLEICS MATKH HA OpraHbl OPIOLIHOH MOMOCTH,
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C OOHOM CTOpPOHBI, i pacciabnenne ractpoasodareansHoro chHKTEpa — ¢ Ipyroil.
CHATL WIH OGJIEMMNUTD 3TO COCTOSHUE MOXHO, TIOPEKOMEHIOBAB OEpeMEHHOI ynoTpe-
GNATH MEHBLINE MOPUWH, CTAPATLCS HE ECTh HEMOCPEACTBEHHO TIPS CHOM.

3anop u 2eaoppoii. I1pH HenocTaTouHOM NMOTPEeGACHUH KHUAKOCTH, MPUMEHEHHH
psada npenaparos, HENpPaBUILHOM 00pa3e KHU3HK ¥ OEPEMEHHOH MOXET BOZHUKHYTH
sanop. Ero caencrsmem 3auactyio cTaHOBHTCS pasBiuTHE reMopposi. B GonblunHcTBe
C/IyYaeB yBeJquueHue notpebieHust Bolbl, DOraThbiX KJIETYaTKOH (PPYKTOB, CyXO-

¢pykToB pewiaetr npobaemy. IIpu cTOMKOM 3anope MOXET ObITh PEKOMEHIAOBAHO
NpPHUMEHEHHE CNaOUTENILHBIX — pa3MsIrdMTeICii NUIEBOr0 KOMKA.

Omexu. He3HaynTeNbHBIE OTEKM HWXKHHMX KOHEYHOCTEH, BO3HMKAIONIMEC
B I1I TpuMecTpe, He cayKaT NMPU3HAKOM Kakoro-anbo HapywieHus TteucHus bepe-
MeHHOCTH. OHM BBI3BAHBI JIaBIICHHEM MATKH HAa HHXHIOW TIONYIO BEHY U B LIEJIOM
XOpOILLO KOMIMEHCHPYIOTCS Opraiu3MoM. MHoraa sKeHIMHBL MPeAbABAIOT KaloObl
Ha NOoKanbIiBaHHA B Horax. [IpUuMHA 3TOro — CYLIECTBEHHbII HEOCTATOK MarHus
B opraHusMme GepemeHHO#. B Takux cayuasx tpebyercsi BBREACHME XKEHILMHE Mpe-
napaToB MarHua. JIyuilie Apyrux BCacklBaIOTCSA LUMTPATHI U JIaKTaThl MarHe3uu. Kak
NMpaBWIo, Ha (QOHE NMpUeMa MarHe3uu CUMMTOMbI MOKAJIbIBAHUS MCUE3AIOT, 1axKe
€CJTH YPOBEHb MarHusi B KPOBM OCTACTCS HUXKE JI0JXHOTO.

Muabem. bepeMeHHBIE, cTpamalOlllMe caxapHbIM auaberom, TpeOYIOT HOMONHH-
TeNbHOr0 HabmoneHusl. JlMera ¢ HU3KMM COACPXKAHWUEM YITICBOAOB JIOJIKHA ObITh
ananTUpoBaHa K Hyxnam 6epeMeHHOM. Jaxe y Tex 6epeMEHHBIX, Y KOTOPLIX HE JiHa-
THOCTHPOBaH AMabET, HO OTMEUAETCsH CTAOMNIBLHO BLICOKHIA YPOBEHb Caxapa, BLICOKHH
PHCK HeBbIHAILIHBAHHWS 6EPEMEHHOCTH, MPCKACBPEMEHHBIX POIOB, PA3BUTHS XOPHOAM -
HUOHHWTA M APYroi natojiorui. Bo Bpemst GepeMEeHHOCTH LIC/bL TEPanuu MpH CocTos -
HHH TOBBILLUEHHOIO COASPXKAHHSA ITIOKO3bl B KPOBH — HE JOIMYCTHTH Pa3BHTHA KETO34.
HeobxonuMo peryisipHO NpOBOANTL 3aMEPLI YPOBHS IIOKO3bLI B KPOBH, OINEpPaTHBHO
KOPPEKTHPOBaTk 03y MHCYIMHA, nmojayyacmylo GepeMeHHoil. Bo propoii noaosune
OEpPEMEHHOCTH B CBA3U C NOPMOHANbHLIMM M3MCHCHMUSIMM B OPraHu3Me rnoTpedbHocThb
B MHCy/IMHe MoxeT Bo3pactH Ha 70—100%. B cBsiaun ¢ 2THM, HauuHas ¢ 5-ro mMecsia
GepeMeHHOCTH, AaXe TEM NaLMEHTKaM, Y KOTOPBIX MPEXIE YAaBTOCH KOHTPOJIHPOBAThL
COCTOAHHE NPaBWILHBIM NMOAOOPOM IMEThI, MOXET NOTPEOOBATLCS BBCACHNE HHCYINHA.

OtnenpHo# hopMo#t caxapHoro auabera, BeTpeualouiciicst y 6epeMeHHbIX, sB-
AAETCA TecTauMOHHBIA nuaber. OH pa3BuBacTCsl mocjie 24-il HeAcaAM recTalliu.
HecMmoTpss Ha CMMNTOMBI, CXOXME C MCTHMHHBIM JHMOCTOM, MOBLILICHHC YPOBHS
caxapa B KpPOBH, INMIOKO3YPHIO, MPOrHO3 recrtaliMoHHoro auabera B uenom dGaaro-
NpUATHLIA. OOBIYHO €ro JieHeHHe HE TPeOYET MEANKAMEHTO3ZHOTO BMEILATC/ALCTRA
M 00XoanTCA MOABOPOM MOAXOMAILEH IUETI.

MATAHWUE NPW BEPEMEHHOCTW,
NPOTEKAHOLLEW C OCNOXXHEHUAMW

IIpn 6epeMeHHOCTH, NnpoTeKaloed ¢ KaKMMU-JIMO0 OCJIOXKHEHHSIMH, NPH Ha-
UMUK Y GepeMeHHOM 3a00/1eBaHMiA, OXXKMPEHMSL MJIM MHBIX OTKJIOHEHWH OT HOPMbI
MUIIEBOH PallMOH M PEXMM NUTAHMA COMIACOBBIBAIOTCS C HaOMIOAAIOIWHM KCH-
IIWHY BpadyoM. Hepeako Bo3HMKaeT HenepeHocHMOoCcTh GepeMEHHBIMH HEKOTOPbIX
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MPOAYKTOB, B HEKOTOPLIX ClIyYasix B 3TOT MEPHO/I BNCPBLIC PA3BHBAIOTCS AJJICPIH-
YECKHME pCaKLMK HA MPOAYKTHI NUTaHusl. [1pU HEBO3MOXHOCTH MCKITIOYHTE U3 M-
TaHUst TAKUE MPOAYKTHI MOXKHO [10CJIC COBETA C BPa4OM MOMBITATHCH YNOTPEOIATH
HX B MOCTCNECHHO BO3PACTAIOUICM KojinuecTBe. MOM0OKO, SIMMHBIA KenTOK Wi Ge-
JIOK, MYKY, puify U Apyrue npoaykrbl pa3BofsiT B KUIMSYEHOH BOJAC B MPOMOPLIUH
1:1000, 1:100, 1:10, 1:2. CHayana HAYMHAIOT MPUEM MAKCHMAIBHOIO pa3BEICHMSI
no 1 yaiiHoii noxke | pa3 B neHb, 3atem 2—3 pasa B ieHb, aNee CKXeIHEBHO NMOBTO-
psitoT 10 10 noxek 3 pa3a B AeHb, 3aTeM nepexoaaT K passeaeHuio 1:100 u 1.1, Kype
TAKOro npuema npoaykros — 3—06 mec. B cnyvae Aerkoi nulIeBOH aliepruy wis
MOBBILLICHWSA TOAEPAHTHOCTH MOXHO B TeueHue 3—4 Hel NpUHUMAaATL HeboablIOE
KOJHYECTBO HEMEPEHOCHMOrO NMPOIYKTa (YeTBepTh YaiHoit T0XKKH situa, 20—30 Ma
MOJIoKa) 3a 45—60 MHH 10 OCHOBHOTO TIPHEMA MHLLIH.

Takum obpazom, opraHu3auusi NMpaBUALHOTO MUTAHHS GEPEMEHHBIX CAYXKHT
OIHUM M3 BAKHBIX YCIOBHIT HOPMATLHOTO Te4YcHUA W Oiaronoay4yHoro ucxoaa oe-
pemeHHocTH. [Mpu pazpaboTke CTPYKTYpbl pallMOHANBHOTO MUTAHKMA GepeMeHHBIX
HEODXONMMO YUMTHIBATH MHAMBHIYQIbHbIE 0COGEHHOCTH (YHKUMOHHPOBaAHUS
(l}CpMEHTiITHEIIIaIN U MeTaboTHYecKHX CHCTEM, ITHHYECKHEC M HALIMOHANIBHBIC Tpa-
AVNLIHM MTHTAHUS, OTAMYMS B KYJILTYPE, COLMANbLHBIX W PEIMTHO3HBIX YCTAHOBKAX.

JIAKTALINA

[pyanoe sckapsinBanne, 6e3yCaoBHO, AYULLKI BADHAHT NUTAHUS Ui pebeHKa
nepubix 6 Mec Ku3Hi. [MpoTHBONOKA3aAHUA K IPYIHOMY BCKAPMIWBAHHUIO:

* TWIAKTO3CMITS HOBOPOAICHHOIO,

* akTneHas hopma TyOepKynesa y Marepu;

* HAPKOMAHIS MATCPI,

* [IOJOXHTEALHAN peaKkilist KpoBi MaTepH Ha T-auMQOTpOMHbIH BHPYC,

* [IOJOKRHTC/AbHAS peakiist Kposu Matepu Ha BUY;

* [IPIHEM MATEPHIO HEKOTOPBIX MEAHLIMHCKHX MpenapaTos (XHMHOTEpPareBTHYE-

CKHX).

BooGute spatasm, paboTaioiM ¢ KOPMALWNMH MAaTEpAMH, HEODOXOAMMO YHHMThI-
BATL, 4TO DOABUIMHCTBO MCAUMUMHCKUX NMPenapaTos NnonaualoT B rpyaHoe MOJOKO.
Crenenb NPOHHKHOBEHUS onpeaensieTcsi GHOAOCTOMHYCTLIO JICKAPCTBEHOIO Cpel-
CTBA, Cro MOJCKV/ISIPHBIM BCCOM, CBA3AHHOCTLIO C ﬁBJ'IKElMH, x-;npc)pacmopuuo-
cThio. [Mepen npiemonm Ji000ro EKapCTBEHHOIO NnpenapaTa KopMsiluas XeHLUHHa
NOJDKHA O3HAKOMHTLCS € COOTBETCTBYIOLLEIT HHCTPYKUMEH, TAC YKa3aHb! BOIMOX-
HbIC 2(PEeKTHI, CBA3AHHBIC € €r0 YNOTPEeOACHHEM BO BPEMS JIAKTALIMH.

Ha nporsixkennn 9 mec GepeMeHHOCTH MOJIOMHAsL XKeJ1e3a XKCHUNHBI TOTOBHT-
Csl K IaKTaluu. Y HeKoTopbix GepeMeHHbIX NepBas MopUUA MOJIO3UBA — TYCTOM,
KEATOBATON, MOJAOKONONO6HOI KHIAKOCTH BbLIENsETCs elle N0 PoNoB, Y Oonb-
wHHeTBa — B 1—2-8 cyTkH nociae HuX. [locne ponos pe3Ko CHHXAETCA YPOBEHB
3CTPOreHa M MpOrecTepoHa B KPOBH, HO CTOJIb e CTPEMHTENLHO BO3pacTacT
YPOBEHb TPONAKTHHA, NOTEHLHUPYS MOJOYHYIO Xeje3y K BbipaboTke Mojoka.
[MpoxoxaeHue MOJIOKA Yepe3 NMPOTOKH XEJIE3bl 1 €ro BEIXON BO BHELIHIOIO Cpeny
ONnpeAcaAsiioTes AeHCTBHEM HA HEC OKCHTOLIMHA.
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CocTas rpyIHOTO MOJIOKA HENOCPENCTBEHHO 3aBUCHUT OT MUTaHus matepu. [psi-
Masi KOppensauHs CYLUIECTBYET [UTA BCEX BUAOB XHMPHbBIX KMCIOT, BONOPACTBOPUMBIX
BUTAMUHOB, celicHa, iona. [1pu neduunTe nuTaTeNbHLIX BELIECTB B OPraHM3Me Ma-
TEPH OTMEHAETCA COOTBETCTBYIOLEE CHHXEHHE MUTATEIbHOM LIEHHOCTH MOJIOKA.

JHeprua

O6Gbem BHEBHOIO NPOMU3BOACTBA MOJIOKA OPTaHM3MOM MaTepH B CPEIHEM COCTaB-
sset 750 mn. BeipaboTka Monoka TpebyeT CYLIECTBEHHBIX IHEPreTHYECKHX 3aTparT.
Tak, mia nponykuuu 100 Mn Monoka, LIEeHHOCTb KOTOPOTO COCTaBJIAET 75 KKall, Op-
FAaHW3M XEHLUWHbI JOJIKEH 3aTPaTHThb 835 KKas. B CBA3M € 3TUM KOpMSILLLASA XeH L1 -
Ha [OJDKHA YBEIHYHTh 3HEPTreTUYECKYIO LIEHHOCThL MUTaHus B nepsbie 6 mec Ha 300,
a B nocnenyioumeM Ha 400 kkan. Ewe npumepro 100—150 kkan noctynaer ot cob-
CTBEHHBIX JENMOHUPOBAHHLIX 3aMacoB Xupa. Y XKeHIHH, NoNy4Yalolux HEA0CTaTOY -
HO 2HEPIrMH C NHUILLEH, IAKTALIUS CHUXAETCS WK NponajaeT BOBCe.

benok

PauynoH KopMsLLEil MaTepH NOJIKEH COCTABIATL He MeHee 71 r 6enka B 1eHb, ITO
3HaYE€HMUE MOXET BapbMpPOBAaTh B 3aBUCUMOCTH OT MACChl TeJIa XKEeHIIMHbI,

Yrnesopbl

Ilns obecnevyeHWs AOMKHOW KANOPUMHOCTH CBOEro NHUTAHMS JIAKTUPYIOILas
XKEHIIWHA J0KHA NoTpebnsnTs B AeHb 210 r yrnesopos. [ns npefoTspaliicHus Ke-
TOHEMHH B HEKOTOPBIX CIIy4asaX 9TO KONUYECTBO MOXET ObITL YBEIHUCHO,

Xupbl

Kak roBopujioch BhILLIE, COAEPXAHWE XAPOB B IPYIHOM MOJIOKC HANpsiMyio 3a-
BHCHT OT MX COLNEPXAHUS B OpraHu3Me XXeHUMWHBL. [1pu cHUXEeHHUH MX noTpebie-
HWA C MUILEH aKTUBMPYETCA NENO XHpa B MAaTCPMHCKOM OpraHM3me, M XKHpoBoii
COCTaB MOJIOKa HaUMHAaeT COOTBETCTBOBATL COCTABY XUPOB B Aeno. YeTKHX peKo-
MEHIALMH 1O KOJIHYECTBY NMOTPEOACHMS XKUpa KOPMSLLCH MaTepbio HET, MOCKOJIb-
KY 9T0 MHAWBUAYANbHBIA MapaMeTp, 3aBUCALLMIA OT IHEPro3aTpar KCHIIHHLI MTPH
NPOM3BOACTBE MOJIOKA. TemM HEe MEHEE NMoKa3aHo, YTO COIEPXaHUe B ITHILE KOPMSi-
1IeH oMera-6 XMPHBIX KHCIIOT HOMKHO COCTABAATE 13 T B AeHb, OMera-3 KHcioT —
1,31 B O€Hb.

ConepxaHue BuTaMuHa D B MAaTEPHHCKOM MOJIOKE 3aBMCHUT OT €ro CollepXKaHis
B OPraHHU3Me MaTepH M YPOBHS CONMHEYHOTO CBETa, KOTOPOMY OHA 3KCIIOHHPOBAHA.
COO0TBETCTBEHHO, MOJIOKO XEHIUMH, ¥ KOTOPLIX OTMEYCH HU3KHH ypOBCHL BHTa-
MHHa D, 6enHo 3THM BAUTAMWHOM. [10CKONLKY B PYTHHHOM NpakTHKE 3aMephbl CO-
HepXaHua BuTamMuHa D He NpoBOOATCA, BO M3bexXaHue pa3BuTHs ero aAcduumnTa,
NPUBOAALIEIO K paXHTy, CO BTOPOro MECSLIA XM3HHW BCEM JCTSM PEKOMEHYIOT NMpH-
em 200 ME BuramuHa D.

PexomeHnyeMoe noTpebieHne Kalbuyus KOPMSILIMMH XeHILMHAMHU COCTABRISAET
1000—1300 Mr B aeHb.



Inasa IX

MUTAHVE PABO4UX NPOMBILLJIEHHBIX
U CENbCKOX03AUCTBEHHBIX NPEANPUATUN

MUTAHUE PABOYMX HA MPOMBILLEHHbIX NPEANPUATHSAX

Baxueituyio pons B npodunaktike npodeccMoHaIbHBIX 3a001eBaHil Ha Mpo-
MBILUICHHBIX MPEANPHATHAX HTPAIOT TMTHEHUYMECKHE H MENUKO-OHONIOTHYECKHE MEPO-
NPHATHSA, CPEIN KOTOPbIX OTACIBHOE MECTO OTBOAKTCA eueOHO-NPO(HIaKTHYECKOMY
nuTannio. Ero ocHoBy coctapnsieT paluMOHAILHOE MUTAHHE, NMOCTPOCHHOE C YYETOM
0cobeHHOCTEI MeTabon3aMa KCEHOOMOTHKOB B OPraHM3ME M POJIM OTACHBHLIX HY-
TPHCHTOB, OKA3bIBAIOUINX 3alNTHLIH 3dheKT MpH BO3NCHCTBUH XUMHUYCCKHX COSIH-
HCHUI WM BPEIHOro BAusiHMS (hru3nueckKnx (pakTopoB npoussoactsa. B aToit cea3u
AeueOHo-NpoPIIAKTHYECKOE MHTAHNE JOMXHO ObiTh AU pepeHUIMPOBAHO C YYETOM
MaToOreHETHUECKNX MEXaHN3MOB AeHCTBHS BPEAHLIX (DAKTOPOB NPOM3BOACTBA.
B ocHoBe paunoOHANLHOIO MUTAHMS JIEXAT ABAa €CTECTBEHHBIX 3aKoHa. B coot-
BCTCTBHH € NEPBLIM 3aKOHOM JHCPro3aTparhl LOJIXKHbI COOTBETCTBOBATL IHEProO-
notpebaennio, Gaaronaps vemy obecreynBacTCs MNoAACpPXaHHEe IHEPreTHHECKOro
Gananca oprannama. CorJacHO BTOPOMY 3aKOHY, HEOOXOAUMO MOTpeOAATEL AocTa-
TOUHOE KOJNYCCTBO OCHOBHBIX MHILEBLIX BELWECTB (0€JKOB, XHUPOB M YINIEBOAOB)
B (hisnonoriyecknx cooroluenusx. Hapyuenue nioboro 13 aTHx 3aKOHOB (HEI0-
CTATOMHOE WAN H30LITOMHOE noTpeGiacHHe MHUH WIM OTAENbHBIX HYTPHEHTOB)
HEH30CKHO NPUBOANT K OTPHLATEIBHBIM H3MCHEHHUSIM MHLLEBOro CTaTyca YenoBeKa
M, KaK CJIS/ICTBIHE, K UTHMEHTAPHO-3aBHCHMBLIM 3a00/1€BAHHUAM.
B aToii ¢sian ¢ KoHua XIX B, NOCTOSIHHO MPOBOAWIHCE MCCNEAOBaHMS MO 060-
CHOBAHHNIO YpOBHEil NMoTpeOHOCTEl YeA0BEKa B SHEPIrHM M MHIUEBEIX BELIECTBAX.
PaccunTannbie Ha OCHOBAHUH MOJYYEHHBIX AAHHLIX HOPMb! NOTPEONCHUA MUTA-
TCJbHBIX BCIIECTB H IHEPIHH CIAYXAT IUIsl:
* OLIEHKH NUTaHus 1 noadopa cHCTEMbl MUTAHUSA 3MOPOBLIM H JTIOAAM, CTpana-
IOWHM PasiHYHBLIMH 3a00/1CBaHHSIMH,

® OIPCACACHHS HCXOMHBIX BEJIMYMH MULLEBOH LEHHOCTH MPOAYKUHH B CENBCKO-
XO3SIIICTBCHHOMN 1 MHLLIEBOH NPOMbILUNEHHOCTH;

* obocHoOBaHUs HAOOPA MPONOBOALCTBEHHOM KOP3HHbI;

* pa3paGoTKH NPHHLMMOB JieueOHO-MPO(HIAKTHIECKOTO MHTAHHMA B TPYIOBBIX
KOJUICKTHBAX.

[Tpu onpeacneHNH MOTPEOHOCTH B OCHOBHBIX IMHILEBBIX BELICCTBAX M SHEPIHH
KJTIOUEBYIO PO/ib UTPAET TOYHOCTE PEKOMEHYEMOT0 YPOBHS MOTPE6ACHHMA IHEPTHH,
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HCKJIIoYalolas BO3HWKHOBEHHE NUCTIPONOPLUIA MEXIY YPOBHAMH NMOCTYIUICHHSA
SHEPriui ¢ NUWEH U €¢ pacxonoM. BeposaTHOCTL BOZHMKHOBEHUS TAKOH IMUCIIPO-
NOPUHH, B YACTHOCTH, BOSHUKACT NMPH CHHXCHUMW IHEPrOCMKOCTH TPYAOBOMH AcCs-
TeJILHOCTH M PACXONa SHEPruu, HCOOXOAMMOM Uisi MoMIepXKaHus MNOBCCAHCBHOM
XH3HH. [TpH OTCYTCTBHH H3MEHEH N B CIOXKUBLIEMCA THTIE TUTAHMS HA 9TOM (oHE
3a4aCcTYIO nofABaAeTcA H3bbITOYHAs Macca Tena. PesyabraTaMu pacueToB notpedbHo-
CTEil B BHEPrHM CITYXKAT NOKa3aTenH, HeOOXOAMMbBIE sl NOLACPXKAHWUS KeTaTesb-
HOM Macchl Teaa U obecneueHrus ONTHMANBLHOTO YPOBHS hM3HUECKON U COLIMANLHOW
AKTMBHOCTH M, CJIEAOBATEJIbHO, 310POBbLS B LLIMPOKOM CMBbICIIE.

C yuetom koaduumenTa Gusnueckoit akTHBHOCTH Bee TPYJIocnocobHoe Hace-
nenve PK nnddepeHuMpoBaHHO HOCUT rpyInoBoii XapakTep ¥ OTHOCHTCS K rpyri-
NaM JIHLL C O/MHAKOBBIMH XapaKTePUCTHKAMM, TAKMMM KK 11011, BO3pacT, Macca Tena,
pa3Mepkl 3Hepro3arpar. Bce B3pociioe TpyIocrocoOHOE HACE/NICHHE B 3aBUCHMOCTH
OT XapakTepa IEATEIbHOCTH ObUIO pa3fieNIeHO Ha 5 Py JUIsl MYAKUUH U 4 rpynibl
InA XeHWHH. [1py 3TOM MMeENock B BHIy, YTO Kax/aasi rpynna o0beanHseT JIoeii
onpeaeneHHsIX mnpodeccuii. [NpakTHka nokasana ycjloBHOCTL CBSI3M DHCProTpar
C OMpeae/ieHHEM MPO(hEeCCHOHAILHOM NPUHALICKHOCTH. PUKCHPOBAHHbII CITHCOK
MPOGECCHIT, OTHOCHMBIX K OTIPEAEICHHOI IPYIINe IHEPro3aTpar, He OTpaKacT W3-
MEHEHHH 3HEPrOEMKOCTH 3THX Mpodeccit, MOCTOSHHO HabMIOAAIOLLMXCS HA NTpaK-
THKe. [loTpeGoBanock BBejicHWE OOBLEKTHBHOTO (DM3MOJIOrMHMECKOro KpHTEpMS],
OMNpencsOLIEero aleKBaTHOE KOMNYECTBO IHEPTUM [UIsI KOHKPETHBLIX rpyrin. TakuMm
KpUTEPHUEM, COIIaCHO pexoMeHnauusiM BeceMUpHOI opranu3aumm 3apasooxpaHe-
Hus (BO3), ABnseTca COOTHOLIEHHE OBLIMX SHEPro3aTpaT Ha BCC BUILI KH3HEIes -
TenbHOCTH ¢ BOO — pacxonoM aHepruu B coOCTOsIHMM Nokost. [Tocaeanmnii 3aBUCHT
OT M0J1a, BO3pacTa, MacChl TJIa M B LIGJIOM OT PEaKTUBHOCTH OPraHu3Ma.

Ha ocHose cootHowenust obunx aveproszarpat u BOO paccuntniBaior sejin-
yuHy Ko3hduumeHra pusnyeckoit aktuBHocTH (K®MDA)., Mcnonbzopanue 210ro
KO3((HUMEHTA IMO3BOJISIET OTHECTH K IPYIMe ¢ OJAMHAKOBLIMH JHEPro3aTparaMmy
JoAeH paznuuHbIX npodeccuii. [1py aToM npodeccHoHalbHbII COCTAB PN MO-
XKET MEHSTHCSA B 3aBUCMMOCTH OT U3MEHEHMIT SHEProEMKOCTH TPYIOBLIX Onepatnii
W YCJIOBHMHA HemnpodeccHoHaILHON AeaTeNbHOCTH. C yueTOM JIaHHOIO NpPUHIINIA
BCE B3pOC/0e TPYAOCNOCOOHOE HACENIEHUE PA3JIC/ICHO B 3aBUCHMOCTH OT pasMepos
3Hepro3aTpar Ha 5 rpynn (ta6a. 9.1).

Ta6nuna 9.1. PasneneHue Ha rpynnsl B 3aBUCHMOCTH OT SHEprosaTpar

I'pynma XapaxrepucTika Koaddwmenr ITpumepit

I PaboTHHKH npeumMyiLe- 1,4 Hayusbie paGoTHHKN, CTYACHTH
CTBEHHO YMCTBEHHOro FYMaHHTAPHLIX CICUHATBHOCTEI,
TPYAa, OYeHb Jerkas (pusmn- oneparopst IBM, koHTpOnephl,
yecKas aKTMBHOCTh Neaarori, AMCHeTIepbl, pAGOTHHKH

NyALTOR YNPABJICHHSA 1 AP.

11 PaboTHHKH, 3aHATHIC Jier- 1,6 Bomireni TpaMBaen, Tposneiibycon,
KMM TPYIOM, Jerkas (puan- paGoOTHHKH KOHBEHEpPOD, BEcon-
yeckad aKTHBHOCTL LU TIB, YIIAKOBLUMLLBE, IIBEHHITKI,

paGOTHHKH PALHOICKTPOHHOI

NPOMBILLIEHHOCTH, ATPOHOMbI,
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Oxonvaiue matn. 9.1

[pynna XapakTepucTuka Koadpdpuupenr Ipumepwt

MCIMIIMHCKHE CCCTPhI, CAHHTAPKM,
paboTHHKM CBA3N, chepbl 00CTY K-
BaHHSA, NPOAABLL! TPOMTOBAPOR M JIp.

[11 PaGoTHuki cpenHeit Taxe- 1.9 Cnecapu, HANAIUHKH, HACTPOM M-
CTH TPYAA, CpeaHAn (hH3Hte- KH, CTAHOYHHKH, BYPOBHKH, BOIH-
CKast aKTHBHOCTL TeNH IKCKaBaToOpoB M BYNLA03epon,

BOIMTCNM ABTOOYCOB, BpavH-Xi-
PYPrH, TEKCTHIBILMKH, 0BYBUIMKH,
HENEIHOAOPOKHHKH, BOIUTCIH
YronibHbIX KOMOalHOB, NponaBIiLl
NMpoATOBAPOB, BOAHWKH, annapar-
YHEKH, METAINYPIrH-I10MEHUIHKY,
pabOTHHKH XHM3aBOIOB H Ap.

v PaBotHikn Tsukenoro - 2,2 CrpontenbHbic pabouue, noMoL-
IHYECKOTO TPYa, BbICOKas HUKH OYPOBHKOB, MPOXOMMHKH,
(pH3IMMCCKas AKTIIBHOCTD XonKopoObl, OCHOBHASA MAcca cellb-

CKOXO3AHCTRCHHBIX pa0oUuHX 1 Me-
XaHM3ATOPOB, N0SPKH, OBOLLEBOE,
nepescobpaboTUMKH, MCTALIYPIH,
JHTEH WK 1 ap.

t=J

V TaboTHIKH 0000 TSERCA0TO 3 MexaHn3aTophsl H CENLCKOXQIAit-
thi3nUeckoro Tpyaa CcTBeHHBIC pabouiie B MOCeBHOI

1 yOOpouHbLIii neproikl, ropHopabo-
yiig, BANLLWNHKHN Jieca, GCTOHLINKI,
KAMEHLIHKIT, 3CMICKONBL, MPY3UYHKH
HEMEXAHMIHPOBAHHOTO TPYAa, one-
HCBOAb 11 Ap.

[MpupsenenHoe Buille pacnpeneieHte Mo TPyrnnaM OXBaThIBACT MYXUUH. XKeH-
ILMHEBL B 3aBHCHMOCTH OT aHepro3aTpat andipepeHunposansl Ha 4 rpynnel. Beau-
UMHbL Koadduunenta QH3MUECKOil aKTHBHOCTH KakK rMaBHOI (PU3HONOrHYECKOM
XAPAKTEPHCTHKH IPYNILL OAHHAKOBBI JUISL MYXYUH W XeHIIHH, ONHAKO B CBAIM
C MCHBILICIT BEIMYNHOIT MACCHI Tela H, COOTBETCTBEHHO, OCHOBHOIO oO6MeHa IHep-
reTHYCCKAst HICHHOCTL PALIHOHOB, KAK H COIEpXKaHHe B HUX OCHOBHEIX HYTPHCHTOB,
JUTSE MYXUHMH M OKCHILMH B IPYINAx ¢ OAHUM M TeM Xe KO3((PULUHEHTOM (pHu3ntie-
CKOIl akTHBHOCTH pazauunbl (Taba. 9.2—9.5).

TatGamua 9,2, Cyrounsie HOPMB! (PHINOAOTHYCCKHX MOTpeOHOCTEH B 9HEPTHH H MAKPOHYTPH-
CHTAX BIPOCIOro TPYAOCTOCOOHOIO HaceneHMs (MYX'ITHbI)

I'pynna Bospacr, Dueprus, Beaku, r XKupel, r | Yrnesomw, r
A0 e BCETO B TOM ymcne
MHBOTHOIO
NPOHCXOMACHHS
I 18=29 2450 72 40 81 358
30-39 2300 63 37 77 335
40-59 2100 65 36 70 303
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Oxonvanuwe maa. 9.2

I'pynna Bospacr, Dueprun, Beagn, r Kupoy, v | Yraesoast, r
oAbl KRan
BCETO B TOM uicae
AKHBOTHOTO
MPOHCXONICHUA
11 1829 2800 30 44 93 411
30-39 2650 77 42 88 387
40-59 2500 72 40 83 366
111 18-29 3300 94 52 110 484
30-39 3150 89 49 105 462
40-59 2950 34 46 98 432
v 18-29 3850 108 39 128 366
30-39 3600 102 56 120 528
40-59 3400 96 53 113 499
v 18-29 4200 117 64 154 586
30-39 3950 111 61 144 550
40-59 3750 104 57 137 524
Tabnmua 9.3. Cyrounsie HopMbl PH3HOIOTHYECKHX NOTPeOHOCTEN B JHEPIHI i MAKPOHYTPH-
€HTaX B3POCJIOro TpyAoCnocobHOro HaceAcHUA (KEHLLMHbI)
I'pynna Bospacr, Dneprus, beakn, r Kupni, r ¥Yraeeojst, T
TOAM o BCEro B TOM YKcae
AKHBOTIOTO
MPOUCXOHKILHMNHA

1 18-29 2000 6] 34 67 289
30-39 1900 39 33 63 274
40-59 1800 58 32 60 257
11 18—29 2200 66 36 73 318
30-39 2150 65 36 72 31
40-59 2100 63 35 70 305
111 18-29 2600 76 42 87 378
30-39 2550 74 4] 85 372
40-39 2500 72 40 83 366
v 18=29 3050 87 48 102 462
30-39 2950 84 46 08 432
40-59 2850 82 45 95 417

Kak BuaHO 13 npeacTaBleHHBIX TABIMLL, KaXIas M3 TPy B3poc/ioro Tpyaocio-
cobHoro HaceneHus auddepeHuMpoBala Ha TPH BO3pacTHbie Kateropuu: 18—29,
30—-39 u 40—59 ner.

M3 Bcex KIMMATUUECKMX 30H B 3THX HOpMax BblaeneHbl paitonsl Cepepa, Mno-
TpeOHOCTH B SHEPTUM HACEJCHUS KOTOPLIX npesbiiuaioT Ha 10—15% notpebHoCTH
XHUTENeH Npyrux KiuMatuueckux 3oH. s HaceneHusi Cesepa peKOMEHIYIOTCH
TaKKe U3MEHEHHS B COOTHOIIEHHWH OCHOBHBLIX MULIEBLIX BELIECTB (OTHOCHTEJILHO
KaJIOPUIHOCTH palMoHa): 6enka — 15%, xupa — 35% u yrneponop — 50%.




MiTanme paboyux Ha NPOMBILLNEHHLIX NPEANPHATHAX 261

Tabanmua 9.4. Cyrounsic HOpMbI (PHIHONOTMUCCKHX MOTPEOHOCTEH (MYAKUMHDBL)

Munepanbibie BEWICCTBA, MP Burammnm

= =] = [~ E‘ 3 ; :‘: §
Tpymna | 3 2| E|c|¥| =|s|80|E=8| |5|8|z58 % 2
= g | E|5 é = | G - E’ - B I e e = -
- = n| M~ (T - =

i e &|w £E| 8
I 800 | 1200 | 400 (10{15(0,15)| 70 | 800 | 10 [25|1,2(1,5] 2] 16 [200( 3
[ 800 | 1200 | 400 | 10| I5(0,15( 70 | 800 | 10 |2,5|1,4(1,7] 2| 18 |200]| 3
111 800 | 1200 | 400 |10} 15]0,15] 80 |1000| 10 |2,5(1,6(2,0| 2| 22 |200] 3
v 800 | 1200 | 400 |10} 15]0,15] 80 | 1000 | 10 |25]/1,9(2,2| 2| 26 |200]| 3
Vv 800 | 1200 | 400 10| 15]0,15|100| 1000} 10 |2,5|2,1|24) 2| 28 |200] 3

[Mpumeuanus. MotpedbHocts B BUTamuHe E BoipaxeHa B Mr, ToKo(epon 3KBHBa-
Jenrtax (I MrTokogepon — aksupaneHT = 1 Mr d-anbda-Tokodepona).

[TorpedHocTh B BuTamnue D BoipaxkeHa B MKI Xoliekaibuundepona (10 mMr Xosne-
kanbiugepona = 400 [E sutamuna D).

[ToTpeGHOCTL B HHALIMHE BIPAXEHA B HHAUMH 3KBUBaIeHTaX (| HHALMH 3KBH-
BaieHT = | Mr HuauuHa nan 60 mMr TpunTodaHa B paLlMoOHE).

Tabauua 9.5. Cyrounsie HOpMbL PHAHOAOTHHECKHX NOTPeGHOCTEH (KEHILNHBI)

Munepansisie BCULCCTBA, MT Buramuusi
3| 2l

= —
I'pynna % E = g ¥ = & ‘gq EE ? AT E-g :_ g
3 S r = . | ] | 5| = -
g g |E [E|13F |u |=8|%8|g o | |8 8|5 [F
= |18 |= |® ,é =) = Elé |7
| 800 | 1200 (400 | 18]15]{0,15) 70 [ 800 | & |2,5|1,1| 1,3 | 1,8 | 14 [200| 3
1 S00 | 1200 (400 |18 [15]|0,15] 70 [ 800 [ 8 |2,5|01,1 | 1,3 1,8 | 14 [200] 3
11 800 | 1200|1400 (18 |15(0.15] 80 [1000]| 8 [25|1,3|1,5| 1,8 17 |200|3
v SO0 | 1200 1400 | 18 15]0,15] 80 |1000| 8 [25|1,3|1,5] 1,8 | 17 |200(3
v $00 | 1200 | 400 | 18| 15|0,15]| 80 [1000( 8 |2,5]|1,5)1,8| L,8 | 20 (200]3

st psiaa MUKPOJIEMCHTOB B HACTOAILLIEE BPEMsl HE INPEACTABISIETCA BO3MOX-
HbIM TOMHO YKA3ATh PEKOMCH/YEMBIE YPOBHH MOTPeOHOCTEMH, B TO X€ BPEMsi HMe-
CTCSl JIOCTATOMHO OCHOBaHMIi onpeaennTh 6e30MmacHbe YPOBHH MX MOTPEOIEHHS.
B uacrHOCTH, UIsl B3pOCIOrO TPYIAOCNOCOBHOrO HaceleHHs De30nacHbl YpOBEHb
norpedaetus Mean cocrasnser 1,5—3,0 mr/cyr, mapradua — 2,0-5,0 mr/cyr, ¢pr1o-
pa — 1,5—4,0 mr/cyT, xpoma — 50—200 mr/cyT, MonubaeHa — 75—250 mr/cyT.

OcHOBa COBPEMEHHbBIX NONXO0IO0B K MOCTPOEHHIO ieueOHO-NMPOHIAKTHYECKOTO
NUTAHUA JIIOACIH, TOABEPXEHHBIX BIMSHHIO BPEAHBIX BELECTB Ha POW3BOACTBE, —
OLleHKA MUK Kak HeTouHHKa BAB, criocobOHEIX BEITIONHATE 3alUHTHYIO POJIb INIpH
HeBNArONPHATHLIX BAHAHMAX Ha OPraHH3M. B 3T cBsi3H eyeGHO-TIpodHIAKTH e~
CKOE NUTAHME J0JKHO COOTBETCTBOBATh CNEAYIOLIHM TPEOOBAHHAM:
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MOBLIATL 3AWHTHLIE QYHKUMH (pU3HONOrHYecKux GapnepoB opraHuiMa,
MNPEMATCTBYA NMPOHHKHOBCHHIO MYXCPOMAHLIX XMMHYECKHX, PANHOAKTHBHLIX,
OMONOrHYECKHX M JIDYITMX BCLUCCTB BHYTPb OpraHu3Ma WiH BO3ACHCTBHIO
HeOmaronpuATHLIX (H3UUCCKUX (PAKTOPOB NPOM3BOACTBA. DTO JIOCTHTACTCH
NYTEM BKJIKOYEHHMS B PALMOH NMUILUEBLIX MPOAYKTOB, crnocoOCTBYIOUINX YCH-
NEHNIO (DYHKUMH CATbHBIX Xelie3, HOPMAIH3AUMM TPOHUIIAEMOCTH KOXM,
CIAU3HCTBIX 000J04eK BepXHMX AbixatenbHblX nyteit u XKKT, yayumeHuio
NEPUCTANBTHKH KHIUCUHHKA, COMYTCTBYIOUMX CHMXEHMIO aKTUBHOCTH THMU-
JIOCTHOIH MHKPOQIOPEI, peryIMpYIOLLKX Npoliecchl GBuoTpaHcopMalnm npo-
MBILLJICGHHBIX S10B;

crnocobCcTBOBaTL JETOKCHKALIMM 3HAOTOKCHHOB M IPYrMX KCEHOOMOTHKOB
NyTeM OKMCIEHUS, METWIHPOBAHMS, IC3AMMHMPOBAHHS W APYTrUX GMOXHUMH-
YECKMX peakilnii, HarnpasiaeHHbIX Ha 06pa3oBaHME B OPraHU3ME MEHEE TOKCHY -
HbIX, MEHEE BpPedHbIX MeTaboJIMTOB MK, HAOBOPOT, GIOKMPOBATE, TOPMO3HTh
3TH peakuMH, eciii BO3ZHUKAIOT MPOAYKTH OOMEHA, TOKCHYHEE M ONacHee UC-
XOMHBIX;

AKTHBH3HPOBAThL MPOLIECCHI CBA3LIBAHMSA W BLIBEACHMS N3 OPraHu3Ma 108 HiaH
HUX HEONAronMpUATHLIX MPOAYKTOB 0OMEHa;

VAYYIIAaTh (PYHKUMOHANBHOE COCTOSIHUE TMOPAXCHHBLIX OPraHOR M CHCTEM Op-
raHH3Ma Win OpraHoB, Ha KOTOPbLIE NMPEUMYLUCCTBCHHO MOIYT BO3ACHCTBOBATL
BpeAHbie (hakTopb! Mpou3ssoacTsa. HanpuMep, npu MHTOKCHKALWK TPUXIIOP-
ITHIECHOM TNMPEUMYILIECTBEHHO MOpaXacTcd HECPBHas CHCTEMA, MOITOMY B pa-
LHHOH J']]'OHCﬁ, MMEKIIMX KOHTAKT C 3THMM BCLICCTBOM, BBOJST BHUTaMHWHBI
B, u PP, xotopsie okaseiBaloT GaaronpustHoe aeiictsue Ha Gyukunio LLIHC
U nepudepuICCKOil HEPBHOM CUCTEMBI;

MOBLIIIATE AHTUTOKCUUCCKYIO (DYHKLUMIO OTACNALHBIX OPraHoB M CHCTEM Op-
raHu3ma (MeucHM, JIETKMX, KOXKHM, Mouek u ap.). Tak, npu BO3ACHCTBUH re-
NaTOTPOMHBIX AHOB B palMOH HEOOXOAMMO BBOAMTL TMPOAYKTHI, Boraruie
JIMMOTPONHLIMK BELLECTBAMHM (METHOHMH, LIMCTCHH, JICUMTHUH, NUPHUIAOKCHH,
IMHXK wu ap.);

B YCJIOBMAX ACHCTBUS BPEAHLIX MPOM3BOACTBEHHBIX (pakTOpOB M cpeihl 0bu-
TaHusi (MM B pe3yabTaTte NaTOJONHUCCKHX [POLIECCOB) KOMIICHCHPOBRATD
Pa3sBUTHE OCTPLIX WJIH XPOHUUECKHX B0JIC3HEH, nosiBAcHUE AchuLInTa Onpe/e-
JIEHHBIX MUILEBbIX BEIIECTB, 0COHEHHO TEX, KOTOPLIC HEAOCTATOMHO I BOOO-
ILIe HE CHHTE3MPYIOTCSl B opraHu3Mme (HezameHuMBIX amuHoknciaor, NMTHXK,
BUTAMUHOB, MUKPO3JICMCHTOR M 11p.);

HE colepXaTth MPOAYKTLI, YCHIIMBaIOIIHe HeOaaronpuaTHOE ACHCTBUE MTPOH3-
BOACTBEHHBIX (PAKTOPOB WK YCYryGNslIOLUMX ATOrCHETHUECKIE (PAKTOPLI PH-
CKa BO3HMKHOBeHUs Doneaneii;

OKa3piBaTh OAAronpusiTHOE ACHCTBME HA aYTOPCIYJSITOPHLIC pcakuuH opra-
HH3Ma, B 0COBEHHOCTH Ha HEPBHYIO W YHAOKPUHHYIO PEryJsiivio HMMYHHOM
CHUCTEMBI, OOMEH BELLECTB U AD.;

cnocobCcTBOBATL MOBBLILIEHUIO OOLICH CONMPOTHBASEMOCTH OpraHu3Ma U €ro
aNanTalMOHHLIX PE3EPBOB, YAYULIEHHIO CAMOYYBCTBHS, MOBBILIEHHIO pado-
TOCMOCODHOCTH, CHHXeHHIO oblieit H npodeccHoHaNbLHOMN 3ab0/1EBAEMOCTH.
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[lpu noctpoeHuu neuedbHO-MpohuiIakTUHHECKOrO MUTAHMS HA OCHOBE Hay'-
HO 06GOCHOBAHHBIX MAHHLIX HEOOXONMMO YUYMTBIBATE MpEAcibl (hU3UONOrMHECKUX
KoseDaHHi COACPAKAHMS IMHTATE/IbHBLIX BELUCCTB B IHILE, TAK KaK JUIS OpraH1M3Ma
Y€JoBeKAa Bpe/iHbl KaK MX HEIOCTATOK, TaK M M30bTOK. Hanpumep, yBenuueHue
B pallHoHe colepxanus 6enka (no 19% xanopuitHOCTH paliHOHa) OKa3biBaeT 3a-
WHTHOE BJIMAHHUE MTPKU BO3AcHCTBHM (hochopoopraHHYecKux COCAHHEHMWI, B TO XC
Bpemsl NPH BO3ICHCTBHH a/JIEpIreHOB THINA XpoMma, HaobopoT, npodunakTHYeCKu i
3(hpexT BbI3LIBACTCA CHUXCHMEM KoJiHuecTBa Beka.

Yr1o kacaetcst KMpPOB, TO MX CONEpKaHHE MPU OPraHU3aLUU NMUTAHUS TIONEH,
paboTaionnX BO BPEAHBIX YCAOBMSX, NO/KHO ObITh CHMXEHO M 4acTO JOBOJILHO
cyuiecTBeriHo. Kpome Toro, Xupbl, MEUICHHO MepeBApHBascCh, CIOCOBCTBYIOT
3aCTOI0 INMUILK B KMIUEYHWUKE M YBEIWYCHUIO BCACHLIBAHMS MPOAYKTOB pacnana.
Heobxonnmo MakCHMaNbHO COKPATHTD B MUTAHHUK 10110 MPOAYKTOB, COJIEPXKaLIHX
AUBOTHbLIC TYTOIJIaBKHE XKHUPbl (rOBSKMA W GapaHMid), MCNONB3Yys B OCHOBHOM
pacrureabhbie Kupbl, doratoie [THXK. Hapsiay ¢ orpaHudeHneM XKupos, 60ib-
woe 3HaveHue s paboTalounX BO BPEAHBIX YCIOBMAX TPyda MMEET CHHXCHHE
norpebacHns NOBApeHHOIl conu, U30LITOK KOTOPOil CrnocobCTBYET YaepXaHHIO
BOABLI B Opraviame.

Vraesonst ayuiie Henonb3osats HepapHHHPOBaHHbLIC, T.€. B COCTABE HATYPAb-
HBIX MPOAYKTOB, TAK KaK OHH COMCPXAT JOCTATOMHOE KOMHYECTBO MHILEBLIX BO-
JIOKOH (KJCTUaTKH, NEKTHHA W 1p.). cnocoOCTBYIOUIHX CBA3LIBAHUIO H BLIBEACHHIO
H3 OPIralin3Ma TOKCHMHBIX BCUICCTB.

Upeamepro BaxHa nopuilieHHas 06ecneueHHOCTs BHTAMMHAMHU, 0COOEHHO aH-
THOKCHAAHTHOIO H YKPEIUISIIOLIETO KOXKHbIE MOKPOBLI H CIM3UCTBIE 000I0UYKH AeH -
crens (C, E, PP, A, B, n B)).

[To Texnonorun npurotosiaenus 6moa, KyanHapHoii 06paboTke NpoaAyKTOB MU~
TaHue paboTAIOULIX HA BPCAHBIX TPON3BOACTBAX JOJKHO ObITh BIM3KO K AHETHYE-
CKOMY. MeHI0 10JIKHO COCTOATH 13 BAPEHBIX, TYLIEHbIX 61101, HCKTIOYATh COJIEHBIE,
OCTPBIC, XKAPCHLIC 1 KOTUCHBIC.

C yuetoMm nepeuncACHHbIX BblIIE MOAXOAOB K Ae4eOHO-NpophHIaKTHYECKOMY
MHTAHNIO J1104eH, paboTAIoX B YCIOBHIX BPCAHLIX [MPOH3BOACTB, HEOOXOAHMO
COOTIONATH CACAVIOUINE PCKOMCHIALLMH.

* [Ipn paGote B yCAOBHSIX BO3ACHCTBUA PALHOAKTHBHBLIX BELUCCTB M PEHTIE-
HOBCKIX JIVMCH NMUTAHHE AOKHO Crnoco0CTBOBATH MOBBLILIEHHIO 3aLUNWTHBIX
(byHKUIIT opraHu3Ma ¥ OKasplBaTh JeueOHO-IPO(HIaKTHYECKOC BIHAHHE.
DKCNEPHMEHTUIBHbIC HAGIIOEHNsI TOKA3AIH, YTO NULIEBOH PaLlHOH, coaep-
AKALLMIT TICYCHB, MOIOKO M MOJIOYHBIE NMPOAYKThI, PACTUTEIbHbIE OEJIKU H sTHLUA,
JANEpPKUBACT pasBUTHE H obJieryaeT TeucHUe NyucBoil 60/e3HH, NMOBhILIALT
BLIKHBACMOCTH XHBOTHBLIX H GLICTpPee BOCCTAHABINBAET HAPYILEHHbIE (QYHK-
uni oprainama. CyuecTsyioT JaHHbIC O 6JaronpMATHOM BAMSIHHH M MpO-
dunakrnueckom snavenun npu pagnaunu MHXK (suramun F). Otmeueto
TaKXKe OraronpuaTHOE BAHSIHWE HA OPraHM3M JIIOACH, NMEPeHECIIUX Teparnes-
THMECKOE pannoakTHBHOe obnyueHue, BuTamMuHoB C, rpynnel B u P. Pauuon
A0aeH, NMoABepXeHHLIX AeHCTBHIO PAIHOAKTHBHBIX BELIECTB W PCHTTCHOB-
CKHMX JIYUCH, JOJIXEH CO/iepXaTh MOJHOUCHHbIE OEMKH, BKIIOYATh MEYCHB,
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AL, MOJIOKO H MONIOYHEIE ITPOAYKTHI, AONOAHUTENILHO NMpenapaThl BHTAMUHA
C (150 mr). JleueGHO-npothHIakTHYECKOE BIHSHHE TAKOrO palluoHa o6ycioB-
JIHBACTCA HATMYHEM B HEM JIMTIOTPONHBIX BEILCCTB B BUIAE MCTHOHUHA B MPO-
AYKTaxX XMBOTHOrO MPOHCXOXAEHHS, 0cOGEHHO MOJIOMHLIX, a TAKXKE B BHIE
JICUWTHHA B sIiLAax, neyeHH U 6060BbIX. DTH (akTOpbl NOBLIWAIOT BYHKLIM-
OHANBHYIO U AHTUTOKCHUYECKYIO CITOCODHOCTL MEYCHU, PEryJIMPYIOT KU POBOH
obmeH B Heil. JleuuTHH Takxke Bausiet 6naronpusatHo Ha LIHC m ctumynupyer
KpoBseTBopeHHe. ButamuH C oKa3sbiBaeT aHTHUTOKCHUECKOE neiicTBue. Takxke
JIOJDKHBI UCTTOJIB30BATLCS NPOAYKTHI C BLICOKHUM COJIepXaHKeM MeKTHHa (0Bo-
1M, PPYKTLI).

PaumoH, npenHazHaueHHbi JUisl paboTalounX B YCIIOBUSIX BO3ICIICTBUS CO-
COHHEHHI (pTopa, LWENOYHBIX METAJJIOB, XJIOpPa U €I'0 HEOPraHMYCCKHUX COeIH-
HEHMI1, COCNMHEHHI XpoMa, LMAHHCTBIX COCAMHEHWI, (hocreHa ¥ OKMCIIOB
a30Ta, JI0JDKEH CMocobCTBOBATh NMOBLIILCHHUIO COMPOTHURIISIEMOCTH OpraHu3Ma
BO3NEHCTBHIO BPEMHLIX areHTOB, Takoil pauMoOH J0NKeH Colepxarh MOJHO-
LUeHHble Benkn M cneundrueckue st COOTBETCTBYIOWIMX npodeccHii BuTa-
MHHBI. JIOTIONHUTENBHO ceayeT npuHuMarth 150 Mr acKopoHHOBOH KMCJIOTbI
¥ 2 Mr BUTaMUHA A; npu paboTtax, CBSI3aHHBIX C BO3AEHCTBHEM LIENIOUHBIX ME-
TAJIOB, XJIOpa M €ro HEOPraHHW4YCCKMX COeAMHEHMIT, COeJIMHEHUSIMM XpoMa,
LUHAHHUCTBIMU COCAMHEHHAMHM U oKucaamMu azota, — 100 Mr ackoponHoBOoH
KMCJIOTBI M 2 MT BUTaMMHa A; npu pabore B ycloBUsIX Bo3jaeicTus (hocre-
Ha — 100 mr ackop6MHOBOM KMCIOTHI, Npu pabore ¢ hocreHoM — 2 Mr BH-
tamuHa A. [podunakTHyeckoe BAUSIHUE TAKOro paluoHa obycaoBieHo ero
OOLIEYKPETUISIOIWMUM JACHCTBUEM Ha OPraHM3M, HATWYMEM JIMMOTPOIHBIX
(hakTOpPOB — METHOHMHA B MOJIOKE, MOJIOUHBIX MPOAYKTAX, phibe 1 Msice, Jie-
LMTHHA — B 6000BBIX, silillaX, YTO yayuuiacT (pyHKUMOHANILHOC COCTOSIHUE
TEYEHHU, HEPBHOH CUCTEMbl M CTUMYJIMPYET KpoBeTBopeHue, BKaloueHHbIC
B PALLMOH NPOAYKTHI C MOBLIILEHHBLIM COICPKAHUCM KIbLM (MOJOKO, ChIP)
TOPMO3AT OT/IOXKEHHE (hTOpa NMpH paboTe B YCIOBMSIX BO3ACHCTBHS €ro COCIH-
HEHMit. B pallMOH BKIIIOUAIOTCSI OBOLILM, KUCIIOMOJIOMHbLIC MPOAYKTLI, phida,
PACTUTENIBHOE Macllo M APYrMé NMpoayKTbl, obecreuupalomme nocryrmjieHme
B OpraHH3M XuBoTHoro 6enka, [NHXKK. D1oT paunon UMeeT 1LEeJOUHYIO Ha-
NpaBleHHOCTb.

B OCHOBY NMOCTPOEHHA pallMOHA NMUTAHMS JIIoAcH, paboTaloUIMX B YCJIOBUSAX
BO3CHCTBHS HEOPraHMYEeCKMX COCAMHEHMH CBMHULA, MOJXKHBI OLITL NMONO-
KEHbl CNenyllde NPUHUMMLI NMPOAYKThI HOJIKHBL TOPMO3UTL OTJIOXKEHHC
CBMHLA B KOCTSX IIyTEM PE3KOro OrpaHUYuCHUs COILCPXAaHUS KaJILIIMS B ITHILIC
M NOBBILUEHMA KonHuecTsa (hocdopa, cnocoberpyiouiero MobuwiHsaluuu CBUH-
ua. BaxkHo noGMTLCs CABHIA PEakUMM MEXKIETOMHOM XMIAKOCTH B CTOPO-
HY aUMa03a ¢ MOMOLIBLIO NMPOAYKTOB € 30JibHbIM OCTATKOM KMCJIOH peakuHH
(Msica, puibbl, Kpyr, 6060BbIX) Ui TOro, MTOOLI CNOCOOCTBOBATL MODMIIH-
3allMM CBMHLUA M3 aeno. B uenoM pauvoH AOJKEH coaepXaTh MOJIHOUCHHBIC
Genky, YMEPEHHOE KOJIMYECTBO XUpa, TaK KakK, M0 UMeloluMcs HabIoacHH-
AIM, XKHMP CrIOCOOCTBYCT BCACKIBAHMIO CBMHLIA M3 KHILEYHWKA. JIOTIONHNTE/IbHO
B 3aBTpaK HYXHO BBOOMTE 150 Mr aCKOpGUHOBOM KUC/IOTHI, 2 I MEKTHHA HIH
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300 ma coka ¢ MSKOTBIO. B palinoH HeoBX0AUMO BKJIIOYATE MOJIOKO M MOJIOY-
HBIE NPOAYKThI, CBEXKHE OBOLLM, MPOAYKTEl — UCTOYHUKM KAJIbIWA, MEKTHHA,
[THKK, BUTAMMHOB, AHTHOKCHIAHTOB.

* PaboTalolMM B YCIOBMSIX BO3AEHCTBUA CHENYIOUIMX TOKCHYHbLIX BELICCTB:
HHTPO- M aMWHOCOENMHEHUH OeH30/a M €ro roMoJIOroB, XJIOPHPOBAHHBIX
YIJIEBOAOPOAOB, COEAMHEHMI MBIUIBSIKA U Te/ypa, coeinHeHHit ¢ochopa,
KaHUEPOreHHbIX BELIECTB, MPU KECCOHHBIX paboTax, T.e. MPH NpEUMyLLC-
CTBCHHOM BO3/ICHCTBHU TOKCHYHBIX BelIECTB Ha QYHKUHIO MeYecHHU, Heobxo-
AVMMO MUTAHHE, NOBBILLAIOLIEE AHTHTOKCHYCCKYIO (DYHKLIMIO MEYEeHU 32 CYET
MPOAYKTOB, COAEPXAIHX JHIMOTPONMHLIC BEILECTBA B BUIAC METHOHMHA U Jie-
untHHa. llocneanunit okaselBaeT Takxe ONaronpUsATHOE BAMAHWE HA KpoO-
BETBOPHBLIE (YHKUMH. B uUeafAX CTUMYIMPOBaAHHMS THMKOreHoOpasyloluen
GYHKLUMM NEUeHN B paLMOHE J0/UKHO ObITh NMOBBILICHO COAEPXaHHe caxapa.
B nomaiiHeM nNUTaHMM PEKOMEHIYIOT 3aMEHATL caxap McaoM. [List noseiie-
HHUA JTUNOINTHYECKOI (DYHKUMH MEYEHH B PALIMOH BKJIIOYAIOT PacTUTEIbHOE
Maca0. B uelisiX CHMKEHMSI HAMPY3KM Ha NevucHb, PCKOMECHIOBAHO 0DpallaTh
ocoboe BHUMaHHE HA KYTMHAPHYIO 00paboTKY NMUULK: OrpaHHYHUBATD XKapeHbie
Omona, NMOAHOCTLID OTKA3ATLCH OT MYOOKOro npoxapuBaHHs, OrpaHHYMTH
KpenkKile MACHBIC, pPHIOHBIE 1 TPHOHBIE OYALOHBI M TIOANHUBKH, MICO BaHIIK-
poBaTh. B 1iensx nmoBbIICHIsI COMPOTHBISIEMOCTH OpPraHu3Ma BO3IEHCTBHIO
TOKCHUYHBIX BEIICCTB €XEAHEBHO K pauHoHy Heobxonumo nobasnsate 150 mr
ackopdbuHoBoii Kncsiotsl, Kpome Toro, paboTalomym B yCNOBUAX BO3AENCTBHSA
MblUIbsIKa, pochopa, pTYTH H TEJLUTYPA B LIEASIX NOBbILUIEHHS! (DYHKIIMOHANBHO-
O COCTOSIHISI HEPBHOI CHCTEMbI B PALMOH HYXXHO BBOAMTL 4 MI' BATAMHHA B,
(THamMitHa).

e s moneit, paboTaloumx B YCA0BHAX BO3NCHCTBHSA CIEOYIOMMNX TOKCHYHBIX
BCIUCCTB: TCTPAITHACBHHLA, OpPOMHPOBAHHLIX YIJIEBOAOPONOB, HEMNpenenb-
HBIX VIJICBOJIOPOAOB, cepoyriepona, THodoca, OpraHHYEeCKUX M HEOpraHM-
YECKHX COoeanHeHHI PTYTH, COeIMHEHMIT MapraHLa, coenuHeHHH 0apu4, T.e.
TOKCHUHBIX BEUICCTH, OKA3bIBAIOLMX MPECHMYIIECTBEHHOE BIHSAHHE Ha (hyHK-
LM HEPBHOIT CHCTEMBI, PALLHOH B MEPBYIO OMepenb A0JKEeH ObiTh oborauieH
AeuMTHHOM. MeTOUHIKAMM NELMTHHA B pALMOHE CIYXAT Aila, neyeHb. ITH
NPOAYKTBl TAKXE SIBAAIOTCS MCTOMHMKAMHM BMTAMMHOB rpynmnsl B. lonon-
HUTEALHO B palnon caenayer skmoyarh sutamuHe: C — 150 Mmr n B, — 4 mr
B JIcHb (IICpBblil KAK AHTUTOKCHYECKHH (DAKTOp, BTOPOH — B LIEJISIX MMOBLIIIE-
HHst QYHKIHOHANBHOI CrIOCOOHOCTH HEPBHOI CHCTEMBI).

Monoko

B crpykrype euebHOo-npohHIAKTHYECKOro MUTaHMSA, UCTIOJIb3YEMOTrO IUIA HH-
ANBIIYAIBHOI 3aMUTHI OpraHu3aMa paboTalolmx, TPALHUMOHHO BAXHEHLLIEE MECTO
3aHUMAIOT MONOKO H MOJIOMHBIE MPOAYKTHL.

Monoko wis GoNbUIHHCTBA JIOAeH — He3aMEHHMBIH MPOOYKT MOBCEAHEBHOIO
MUTAHUS W NeuebHOe CPencTBO NpH MHOrMX 3abonesanusx. [Tuwesas 1 OHonoru-
yecKasi UEHHOCTb CBEXEro KOPOBLETO MOJIOKa 0OyCNOBNEHa ONTHMAIBHOW cba-



266 Masa IX . Muraue paboyuux NPOMBILLNBHHLIX W CENbCKOXO3AWCTBRHHbIX NPEANPUATA

JAHCHPOBAHHOCTLIO €ro KOMIOHEHTOB. Mosioko conepxut Gosee 200 paznuyuHbIX
OPraHHYCeCKUX M MHHEpPANbHLIX BCLIECTB, MHOrHe HeoOXomuMbIe JUlsl veloBeue-
CKOI0 OpraHM3Ma nuTateNnbHbie U GMONOrMUECKN aKTHBHBIC KOMIMOHEHTLI. B co-
CTAB CBEXEr0 KOPOBLETO MOJIOKA BXoAT: Bona — 87,5%, cyxue Beulectsa — 12,5%,
B TOM 4uche xXup — 3,8%, Genok — 3,3% (2,7% kaszeuna u 0,5% cbLiBOPOTOUHOIO
Genka), nakrosa — 4,7%, MmuHepanbHbie conn — 0,7%. B Monoke n MoJIOUHBIX MTPO-
OyKTax conepxarcs BuTaMuHbl A, C, D, E, PP u Buramuusl rpynnsl B. [ToMumo
OCHOBHBIX INUTATE/IbHEIX BELLIECTB, B MOJIOKE COAEPKATCS CONH KaibLMsl U docho-
pa, kobansT, Mellb, (bTop, cepa, UMHK, BpoM, o, MapraHell, MOJudaeH.
B Teuenue necsaTuneTHii KOpPOBbE MOJIOKO PacCMaTpMBAJIOCh KAK BaKHEHILMH
HCTOYHHK SHEPIrHM, BbICOKOKAYECTBCHHbIX OCAKOB, MUHEPAILHBLIX BELICCTB W BH-
TaMUHOB. Ero ynorpebneHue crnocobGCTBYET NOBLILICHHIO OBLIMX CHJI OpraHu3ma
H COMPOTHBAAEMOCTH BPEAHLIM BO3[AEHCTBUAM BHELIHEN cpeabl. UMeHHO NoaTOMY
OHO NMOJAYYHIIO WHPOKOE NMPUMEHESHHE KaK ONMH M3 Hanbosce BaXKHBIX MPOAYKTOB
IIMTAHUS HACeICeHHUSI MHOIUX CTPaH MHpa.
C 20-x r. npolLIOro BekKa B MPOM3BOJCTBAX, CBA3AHHLIX C OMACHOCTLIO Npodec-
CHOHAJNILHOI'O OTpaBJIEHMs!, paboYMM BbLIABAIIM MOJIOKO, KOTOPOC MPHUMEHSUIH KaK
C TIpOOUIAKTHYECKOM Lenblo npu paboTte ¢ caMbiMU pa3zHooOpasHbIMK BPEAHBIMA
areHTaMH, TaK M B KAYECTBE MPOAYKTA AOTIOJHUTEILHOIO NUTaHMs NpH BPEAHBIX YC-
JOBUAX Tpyaa. B nanbHeillieM MOJOKO CTANK pacCMATPUBATE KaK YHHBEpPCAAbHbIH
AHTHTOKCHYHBIN MPOAYKT NMPH paboTe BO BPEAHLIX YCAOBUIX BO3ACHCTBHA pa3HOO-
Opa3HbBIX NPOMBILUICHHBIX BELIECTR,
HecMoTps Ha yHMKalIbHbIE CBOHCTBA, KOTOPLIMK 00/1a/1aeT MOJIOKO, €I'0 MpHMe-
HEHHE, Kak M nioboro aApyroro oTASNLHOrO NMPoOJAYKTa BHE yyeTa obuieil CTpyKTyphbl
CYTOYHOrO palMoHa WK XOTsl Obl OCHOBHOIO CYTOYHOrO rnpueMa nuiln, He MOXCT
obecneunTh npohunakTHueckKuit 3(h(eKT, NOCKOoJILKY OH Ollpeaensiercs XuMuie-
CKMM COCTaBOM CYTOYHOIO pallMOHA MUTAHMUA M, TJIABHBIM 00pa3oM, coacpKaAHHCM
BELLeCcTB, o6nagaloUIMX NPOTEKTOPHLIM AciHcTBUeM. KpoMe Toro, MOJIOKO, B cOCTan
KOTOPOIO XOTSl ¥ BXOAAT JIEFKOYCBOSICMbIC KOMITOHEHTSI MHLLIK, HE ABJISCTCH 10CTa-
TOYHBIM MCTOMHMKOM 3alLMTHBIX BELIECTB Ha COBPEMCHHLIX Npou3BojicTiax. B Ha-
CTOfIllIeC BPEMS MOJIOKO BBIZAETCSl B OCHOBHOM JUISI noaiepxaius (pu3n4ecKoro
COCTOSTHHA pabOoTaloLIHX BO BPEAHBIX YCJIOBHSIX TPY/A.
Takum oOpasom, MMelOlIMECs AaHHbIE CBUACTE/ALCTBYIOT O TOM, “ITO MOJIOKO
HE MOXET PACCMATPMBATHLCS KaK YHHUBEPCANbHbIH MOJIHOUCHHBIA MHUIEBONH MPOAYKT.
B uucne npo6aeM, CBA3aHHBIX C UCMOJIL30BAHUEM MOJIOKA, CIACAYET OTMCTHTE:
* KOPOTKHME CPOKH XpaHEHMs NMACTEPU30BAHHOTO MOJIOKA;
* [I0TEpPIO psiia CBOMCTE MPH CTEPHIM3ALIHK MOJIOKAa H CYLUECTBEHHYIO €ro CTO-
HMOCTb;

® HaJIMMME HAa PBIHKE 3HAYMTEJILHOIO KOJMYECTBA BOCCTAHOBACHHOIO MOJIOKA
CO CHHXKEHHBIMH DMOJIOrMYECKMMH M BKYCOBLIMM CBOHCTBAMM,

* HEOOXOOUMMOCThL ClNEeUHaANM3HPOBAHHBIX YCIOBMH TNpPH TPaHCNOPTHPOBKE
W XpaHCHWH MOJIOKA W KUC/IOMOJIOUHBIX ITPOJIYKTOB,

® OpPraHM3auMI0 [NOJHOUEHHOro  JieyebHO-Npo(puIaKTHUECKOrO  IMUTAHHS
B HECTALMOHAPHBLIX YCNOBMAX, Pa3spylleHWE Ha HCKOTOPLIX MPEANPHATHAX
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HH(PACTPYKTYPBI, HEODXONNMOI JUIsl OpraHu3aumnH JeuebHo-npodunakTHye-
CKOI'O MUTaAHMUS, U Ap.

HeobxoauMo yunThiBaTh, 4TO MOJIOKO M MOJIOYHBIE MPOMYKThI MOTYT ObITh Gia-
TONpHMATHOH CPeaoi uis nepeHoca Bo3byauTeseil pasHoobpa3Hbix Gosneaneil. Yepes
MOJIOKO MOIYT NepeaanBaTbcs 60/1€3HH, BbI3bIBACMbIC SHTCPOBUPYCAMH, MH(pEKUM-
OHHBIH renaTuT, Awyp, Tydepkysies, Gpyuenies, ieikos, cubupckas s3Ba, MACTHT,
cajibMOHes1e3, DakTepHanbHas AU3CHTEPHUS, CTA(UIOKOKKOBBIH 3HTEPOTOKCHYE-
CKHH TaCTPO3HTEPHT, CTPENTOKOKKOBbIC HHeKUMH, GprowHoi THd, xonepa, Ko-
JuuHbekunn, 601e3HH, BbI3bIBAEMbIC IHTEPONATOreHHBIMM LITAMMAMH KU LIETHOM
MNANOYKH, IeJIbMUHTO3bI (IHTEPOOHO3, TCHHUIO3DI) W IP.

Kpome Toro, cyuiecTByioT OnpeaeaeHHbie NPOTHBONOKA3aHUSA K NMPUMEHEHHIO
MOJIOKa, YITO 3HAYHTE/IbHO OCAOXKHAET €ro UCMOo/Ib30BaAHUE TIPH NPOBEACHHH Jieueh-
HO-TIPOMUIAKTHUCCKHX MEPOTPUSITHI:

* MOJIOKO HE€/b3sl MPUMEHSATb MPH OTPABACHHH SAaMH, PACTBOPHMBIMH B XXHpax

(thocopom, kapboa0BOIt KHCIOTOI);

* JACHCTBUE XHPOB B COCTABE HEODEIKUPEHHOIO MOJIOKA YCKOPSAET BCAChiBAHHE
CBUHLA, YIJIEPOAOB M HX ralONPON3BOAHLIX U3 MULIEBAPHTENBLHOrO TPAaKTa,
YCHIMBACT OTPaBleHHUEe HUTPOOEH30JIOM U TPUHHTPOOCH30IOM;

® [IPHEM MOJIOKA HEBO3MOXEH INpH NaKTAa3HOI HEeAOCTATOMHOCTH, BCTpeva-
EMOCThL KOTOPOIT yBEANYHBACTCA C BO3pacTOM, a pacrnpoCTPaHEHHOCTD, B 3a-
BUCHMOCTH OT 3THHUECKOI MPUHALIEXHOCTH, Bapsupyet ot 5,8 no 100%;

* [IPOTHBOMOKA3AH MPHEM MOJIOKA NMPH A/UIEPTMM HA HETro, KOTopast MOXeT ObITh
BICPBLIE ANATHOCTHPOBaHA B JIIOGOM BO3pacTe, pacnpocTPaHEHHOCTE KOTO-
poii Bapsupyet ot 0,3 no 7,5%, a npn 3aboneBaHHAX NUILEBAPEHHUSA NOXOAUT
no 14,7—30%:;

* ynorpebnenie MOJIOKa NPOTHBONOKA3AHO MPH KOJIUTAX W racTpHTax ¢ MOHH-
ACHHOI KHCAOTHOCTBIO KEJIYN0UHOro COKa,

* ynorpeGacHIe MOJIOKA CICAYST OrPaHUMHBATD MPH OTEYHO-ANBOYMUHYPHYE-
CKOM THIE XPOHMUECKOTo HedpuTa, NPpH AMWIOHIO-TUNONIHOM Hegpose,
HENepeHOCHMOCTH MOJIOKA, MOCJie ONEpaTHBHOIO JNeYeHUA A3BEHHOH Go-
JIC3Hu,

Mo nannsim A M. Koryriu i coasr. (1989), npu 3abosieBaHUM OPraHoB MULLEBA~
peHist 33.6% uccieayeMblx HE NepeHOCHIM MOJIOKO B TOH HIH uHoH dopme: 45,7%
HC TEPEHOCIUIN CBEXee MONOKO, 8,8% — MONOMHOKMCIBIE TMPOAYKTHI, MPHYEM
y GonbpHBIX ¢ naroaorneli renatodWINAPHOH CHCTEMBI HEMECPEHOCHMOCTE MOJIOKA
BCTPEUACTCS Malle, YeM Y DONILHBIX C IPYTOi NATOJOTHEMN.

JhomsiM, MJa0X0 NEepeHOCs UM MOJIOKO, PEKOMEHAYETCS 3AMEHATE €ro KHC/Io-
MOJIOYHBIMH HAMHTKaMH. O6nanas MHOTHMH LEHHBIMH NMUTATELHBIMH CBOHCTBA-
M MOJIOKA, OHH 3HAMWTENbHO JIYMILE YCBAaHBAIOTCS B OpraHMaMe. Tak, eciin uepes
| 4 nocne norpeGaeHMs MONOKO ycauBaetcst Ha 32%, To Kedup, npocToksaiua
u Ipyrue. — Ha 91%. KucioMonouHsle NpoayKThl XapaKTePH3YIOTCA MOBLILLECHHOH
KHCJIOTHOCTBIO, MOBBILICHHBIM CONEpXAaHUEM BUTAMHHOB rpynmnbl B, cnabosbipa-
KCHHBIMH aHTHGAKTEPHANIBHBIMH CBOMCTBAMM. DTH NPOLYKTLI GLICTpPEE yCBAUBA-
I0TCH, CTUMYTHPYIOT CEKPELINIO MULLEBAPHUTE bHBIX XeJIE3, HOPMAIHU3YIOT MOTOPHKY
KHILECYHNUKA U MONABASAIOT B HEM POCT FHHJIOCTHOH MMKPO(IIOPEI.
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Taxkum o0pa3’oM, YUHTBLIBAS NETOKCHMKAUMOHHBIN 3(dekT AeiicTBUS MoJioKa,
C OMHOM CTOPOHBI, H OTPAHUUCHMS, CBA3AHHDLIE C €ro LWHUPOKHM MCIMOJIL30BAHM -
eM — C JIDYTrOi, B HACTOsILIICE BpeMsl B KAYECTBE 3aMCHBI MOJIOKaA JUlsl pabOTHUKOB,
3aHATHIX HA paboTax C BPEAHBIMH YCIOBMAMH TPY[Aa, NMPEUIOKEHO HCMONB30BaTh
NpoAyKTh! [yDOKON nepepaboTkH MOJIOKA W HEMONOUHbLIC TIPOAYKTHI, JAe4eOHO-
NpoQHAAKTHUECKHE HATTMTKH U BUTAMUHBI.

3a nocneanne 20 JieT NOsIBUINUCH HOBbIE HAYYHbLIE IAHHBIC O POAN Pa3NTHYHbIX
MULLEBBIX BELIECTB B MPOMQUIAKTHKES WHTOKCHKALMH MPOMBILIICHHBIMU SIIAMH.
K nHIuensIM BELIECTBAM, UMEIOIIUM ocoboe 3HaueHue B NpoduiakTHKe BPEIHO-
ro AEHCTBUS YYXXEPOAHBIX KOMITOHEHTOB, OTHOCSTCS, TIPEXKIAEC BCEro, BUTAMHHBDL.
Bo-nepBbiX, MHOTHE BUTAMHHBI BINOAHSIOT PYHKUMK KOQepMEHTOB B (pepMEHT-
HbIX cHCTeMaxX 6HoTpaHchopMallii KCEHOOHOTHKOB, BO-BTOPbBIX, TAKUE BUTAMMHDI,
Kak E, C, A, 6eTa-KapoTHH, HMEIOT DOJIbILIOE 3HAYEHHE B NPEAYTTPEAKICHUH NOCe-
CTBHH BDmEﬁCTBHH TOKCHYHbLIX BELIECTB Ha OpPraHus3mM, HEI\-IEUIODEI}KIIDC JHAYCHHC
B NMPOMMIAKTUKE MHTOKCHKALMI SUIOBUTBIMM BELUCCTBAMM TPHIACTCS MMULICBBIM
BOJIOKHAM, B YaCTHOCTH MCKTHUHY. B perHoHax ¢ BbICOKOI KOHLIEHTPaLIMeil BPEAHbIX
MPOH3BOACTB H B IKOMOrHYECKH HEOMAronojiyuHbiX paiioHax HaKOIUICHbLI MHOTO-
YMCJIEHHbIC NaHHbIC, CBUAETE/ILCTBYIOUINE O NMPO(UIAKTHYECKOM 3HAUCHUN BUTA-
MMWHOB M NMALIEBBIX BOJOKOH [1PHU BO3ACHCTBMY HA OPraHM3M TOKCHUHBLIX BEUICCTR,
a TaKKe MalbIX 103 HOHHW3UPYIOLLEH palualnu.

Hanutku

OnHuM M3 Haubosiee MepcreKTUBHLIX HanpapieHWil cosianns IO PeKTHBHBIX
MUTaTENbLHBIX MPOAYKTOB, CMOCOOHLIX ofecnevunBaTh 3alMTy OPraHn3Ma OT HEKE-
NaTeNbHbIX BO3AeHCTBUM, sABAsieTcs pa3paboTKa CHCUMAILHLIX HATIMTKOB [10BbI-
LIEHHON MUILEBOM LeHOCTH. B cuny ynobcTpa xpaHeHus U UCMONLIOBAHMSI HATTHTKH
3a4ACTYIO CTAHOBSITCSl HAMJIYULLIMM CPE/ICTBOM YIOBJIETBOPCHMS noTpedHocTeii op-
raHu3Ma YeJoBeKa B 3CCEHUMAIBHBLIX MaKpo- U MUKponytpuenTtax. Kpome Toro,
JUISl OTOENLHBIX TPYIN HaceJeHusl W JIIoACH, HaAXOMsLMUXCH B HeDJaronpusiTHLIX
YC/IOBUAX OKPYXaloOlUleH cpenbl, pa3paboTaHbl W YCIEIIHO MPHMEHSIOTCA CIIeL-
ANbHbIE HATTUTKY C 3aNaHHBIM XUMHYECKUM cocTaBoM, obianaiotme aeuebHo-11po-
(hbMnaKTHYECKMMH CBOHCTBAMM.

JleueOHO-NPOMHIAKTUHECKHE HAMUTKH JOJKHBI OTBEUATh LiesoMy psity Tpebo-
BaHWUM:

® YCKOPATH WK 3aMeUIATh META00IM3M fANOB B 3aBUCHUMOCTH OT TOKCHUHOCTH

MCXOIHBIX BELLECTB WIH UX MeTaboJIMTOB;
® YCKOPATH BLIBEICHHE SMOBUTELIX BELLIECTB H3 OpraluiMa;
® 3aMeUISATH MPOLIECChI BCACKIBAHMS SLAOBUTHIX BeleeTs U3 KKT;
® [TOBBIILATE OOLLLYIO YCTOHYMBOCTE OpraHU3Ma;
e Gnaronaps AeUCTBUIO OTAC/BHBIX MMHLICBBLIX BEIMECTB MOJOXHUTCIbHO BIHATH
Ha COCTOsIHUE HanboJiee nopaxaeMblX OPraHoB;

* KOMMEHCHPOBATh IMOBLIIIECHHBIE 3aTPaThl MHIUEeBbIX BewecTs U BAB, cssi-
3aHHBIX C BO3IEACTBHEM fAla, C YYETOM PALLHOHOB MUTAHHA, MOTPEOAACMBIX
paboynMHu.
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Ocoboe 3naueHue ucnonp3oBaHue JeyeOHO-MPOPHNAKTHYCCKHX HAMUTKOB
MMECT B YCJIOBMSIX IMPOU3BOACTBEHHOIO MHKPOKJIMMATA.

Harpesaloluuii MUKpOKJIMMAT B 11eXaX M LIaXTaX OKa3blBACT HEraTHBHOE TEIJIO-
BOC BO3ACHCTBUE HA OPraHH3M, COMPOBOXIAIOLICCCH MOTEPCH C MOTOM BaXHbIX
Iist opraHu3Ma coseit (HaTtpus, drocdopa, Kanbuus, Kanus, MeIu, UMHKA, Hoaa)
u BonopacTBopuMBIX BuTaMuHoB (C, B)). JL1s yToNeHUst Kaxibl pabounii BeInmu-
BacT OT 3 10 7 1 BOALI M HAMMTKOB 3a cMeHY. Ha Takux npoussoicTeax pabouum
PEKOMeHIOyeTesl ynorpebnaTh BUTAMUHHU3MPOBAHHbIE HAMUTKW HA OCHOBE Yasi,
HACTOSI LIMMOBHUKA, CYXO(DPYKTOB, KHCIOPOAHO-DEIKOBOrO KOKTEHIA, KINIOKBEI,
MHUHEPATLHOM 1EeJA0MHOI BOAbI, (PPYKTOBBIX U SATOAHbLIX OTBAPOB (KOMITIOTOB), MO-
JIOYHOU CBLIBOPOTKH, CBEXETANON BOALI, 4 TAKXKE BUTAMMHHO-MHHEPAIbHBIC Ha-
MUTKH.

[MonoxutensHoe Bo3aeiicTBue Ha oblliee COCTOSTHHE OPraHHW3Ma, BOAHO-COJIC-
BOI 0OMEH M paboTOCMOCOOHOCTL MBILLLL OKA3bIBACT 3€JMCHbIH Yail, KOTOpBIH yBe-
JIMUMBAET CIIOHOOTAC/IEHHE, BO3DYKIAET CEKPELIMIO XKEAYIOUHOro COKa, yayqllaer
nuuiesapermue, Tounanpyer LLHC. buodnapoHounel 4as cnocobCTBYIOT JAyUlLIeMy
VCBOCHHIO OPraHHU3MOM aCKOPOHHOBOH KHUCJIOTHI.

Ewe oanus cneundmyeckum ycnosuem Tpyaa siensiercss paGoTta B yCJIOBHUSIX
HHU3KHX TEMMEPATYP, B PE3yAbTATE KOTOPOH MOXET HACTYIHTH MepeoxjiaXxacHue

oprannsMa, Baxuwiii aneMeHT npoMAaKTHKH NEpeoXTaXICHHS, Hapsuly C HC-
MOAL3IOBAHNEM CNEUOACKIbI 1 TENA0I 00YBH, — NMpPaBHAbHAS OPraHU3alHs PeXH-
Ma ropsiviero nntadmst v e, Jlokazana a(peKTHBHOCTE ¥ 3TOM0 KOHTHHIEHTa

HCIONL30BAH IS HANUTKOB, oboralleHHbIX BUTAMMHOM C, nepsbiX U TpeThbUX Oiion
(Kncenaeit, KOMNOTOB, MOpCOB, ropsivero vas). B. B. 3akpesckuii (2004) npemnaraer
NPOBOANTE BHTAMIHH3AMIO MUILH M HAMTHTKOB, HCMOAB3YeMbIX MEPCOHAIOM apK-
THMECKHX CTanLit, BiutamitHamu B, B,, B, PP u C.

Takum oOpazom, uHcnonb3onpaHue JevdebHO-NPO(MHAAKTHYECKHX HAMWTKOB
B MPON3IBOACTBAX € BPEAHBIMII VCJOBHSMH Tpyla — obsizaTenbHas H HeoTheMJIe-
Masi qacTh paunona paboTalolnx, HaNpaBJICHHOIO Ha KOPPEKUHIO HapyLICHMI
CTATVCA NUTAHMSA, a4 TAaKKe HA npoduIakTHKY ofUIMX U Mpod)eCCHOHANIBHBIX 3a-
Gonesannii,

MUTAHWUE CENbCKOX03AWCTBEHHBIX PABOYMX

Yenonust 1 Xapaktep CelibCKOX03sICTBEHHOrO TpyJa XapakTepH3yIOTCs pSaoOM
ocobeHHoCTel, OTIMYAIOUIMX CrO OT BCeX APYrUX BHIOB TPYAOBOH AEATENbHOCTH.
K 9THM 0COOEHHOCTAM OTHOCATCS:

* HCPaBHOMEPHOCTb HANpPSKEHHOCTH TPyda B OTAENbHBIC CE30HHBIC TE-

PHOBI;

* yiuiHeHne pabouero aHsi B epHOObl HANPSXEHHON paboThl;

* OTAAICHHOCTE MecTa paboThl OT MECTa XKHUTEJIBCTBA.

DTH 1 IpyrHe 0coOEHHOCTH TPYAA CENBbCKOX03MMCTBEHHBIX PAbOUHX OTpaXaloT-
Cfl Ha pazMepax MX SHepreTHYeCcKHX 3aTpaT AaXe B YCIIOBHUAX BEICOKOTO YPOBHS MeE-
NaHH3aUNH.
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B pesynbraTe HccnenoBaHUi YCTAHOBIEHO, YTO 3HEPreTHYECKUE 3aTPATH CEJlb-
CKOX031icTBEHHBIX pabounx cocTapnalor BepeaHem 3600 kkan/cyr. [pu opranHnsa-
LHH PAUHOHAILHOTO NMHTaHNUA LISt paDOTHHKOB CeJILCKOT0 X03s1iicTBa HeoOXonnMo
YYHTBIBATB, YTO HMX IHEPreTHYECKHE 3aTpaThl MHOTAA 3HAYMUTEALHO BApbUPYIOT
B TEYEHHE roaa: B JIETHUH NEPUON MHTEHCHBHOCTD IMOJIEBLIX paboT 3HAYUTENILHO
BbIlLE, YEM B 3MMHHIT. HepaBHOMEPHOCTL HAIIPSIKEHHOCTH TPY/a CEJbCKOXO3s1ii~
CTBCHHBIX pabouMX M PE3KOC YBEIMUCHHE IHEPreTUUECKHX 3aTpaT BO BPEMsl CeBa,
yOOpKM M APYTHX OTBETCTBEHHBIX MEPHOLOB CEJILCKOX03siiHCTBEHHBIX paboT onpe-
IENAI0T HEOOXONMMOCTL YBECIIMUCHHS KanopuiHHOCTH nutaHus no 4500 kkan/cyT.
CooTBeTCTBEHHO, NpPEACTABJISETCs 1EeNeco00pasHbiM B MEPHO/LI MOHHKEHHBIX
3HEPreTHYECKHUX 3aTpaT, HanpuMep 3MMOM, YMeHbIIaTh KaIOpMitHOCTL pallMoHa
1o 3000 kkan u MeHee B CYTKH.

H3yyeHue xapaktepa Tpyaa CelbCKOXO3SHCTBEHHBIX pabouMX MoKa3ano, 4To
3TOT BMA TPY/la HE COMPOBOXIAETCH KAaKHMH-THO0 0COBEHHOCTAMM, TPEOYIONIH-
MH YCTAHOBJIEHHS CNIELMANIbHBIX BUWIOB NUTaHus. OHO N0JIKHO GbITh AOCTATOMHBIM
B KOJIMYECTBEHHOM OTHOLUCHHH M MOJHOLUCHHBLIM B KauecTBeHHOM. Ocoboe BHU-
MaHHWe NOMKHO ObITH 0OpauieHo Ha ofecrneueHue BUTAMMHHOW MOJHOUCHHOCTH
33 CUET MOBLIIEHUS B pallHOHE YASJILHOIO BECa CBEKMX OBOLIEH, 3¢/IeHH, NpeacTaB-
JIEHHOCTH BCEX BHAOB NMUTATE/IbHBIX BELLECCTB,

LlInpokoe npMMeHeHHe JI0XMMHUKATOB BO BCEX OTPAC/IAX CEJILCKOro Xo3siicTsa
CBA3aHO C YBEIHYEHHEM TOKCHYECKOI HArpY3KM Ha CCJILCKOXO35HCTBCHHbIX pabo-
YHX, cUcTeMaTH4yecKH paboTtaiowmx ¢ HUMHU. B 2TOM ciayvyae BO3HMKAIOT YCIA0OBHA
BBIPaXEHHOM NMpod)ecCHOHANILHON BPeAHOCTH, ODYC/IOBINBAIOLICH HCOOXOAMMOCTDL
pa3paboTki npoHUIaKTHYECKOIO NUTAHN LIS 3THX KOHTHHTCHTOB.

B opraHm3auny nUTaHMS CENbCKOXO3SIMCTBEHHBLIX pabouMX OIHUM M3 TJIaBHBLIX
H B TO X€ BpeMsi OTHUM U3 HauboJiee TPYAHLIX BONPOCOB SIBJASICTCH PCAKHM MHTaAHNS.
YcraHoB/IEHHE peXyMa NMUTAHWS HAXOAMTCS B IIPSIMOI 3aBUCHMOCTH OT NPOIOJIAN-
TEJLHOCTH paboyero BpeMeHU U NpUHATOro pacnopsiaka jausi. Ocobbic TPYAHOCTH
B YCTAHOBJIEHHM PEXMMA NMUTAHMS BO3HMKAIOT HA JKMBOTHOBOAUECKHX (pepMmax,
a TAKXKE B IOJICBOACTBE B NNEPUO OCHOBHBIX CENILCKOX03sIHCTBEHHBIX padoT. B xii-
BOTHOBOJICTBE XapakKTEp Pacriopsiika OHsA OMNpEic/sieTCsl BpPeMEHEM U CPOKaMH
KOPMJIEHMS] XXUBOTHBIX, JIOGHUS W APYTUMH BuAaMK paboT, CBA3AHHBIX C YXOIOM
33 XHUBOTHBIMU. Pabounii AcHL B 3THX yCnoBuaX ApobuTes Ha paboTel paHHETO yTpa,
JIHEBHBIE K BeuepHHUe (no 2—3 4). B pesynbrare TAKOro pacrnopsjika jiHs co31aloTcs
HeOJaronpUsaTHLIE YCIOBMS JUIs OTAbIXa M 6osiee WK MeHee NpaBlibHOIo peXnMa
nutaHus. [Mocnennuii ynaercs obecrieunTs Haubomnee peajibHo, COOTBETCTBEHHO I'H-
rHEHUNECKUM TPeGOBaHKSIM, TONILKO B YCJIOBMSIX PCI/IAMEHTUPOBAHHOTO pabovero
IHS C YETKO BbIpaXXeHHOH CMEHHOCTBIO.

XpOHOMETPHUPOBAHKE TPYAA B NOJEBLIX paboTax W XKHMBOTHOBOACTBC IOKa3a-
JIO, YTO B NMEPHOI OCHOBHBIX CENLCKOXO03siicTBEHHbLIX paboT pabouni JIcHb, KaK
TIPaBHJIO, COBMANAET CO CBETOBLIM AHEM; NMPOAOIKHTENLHOCTL pabouero aHs npH
3TOM yanuHsercs 0 16—18 4, B cBsiaM € 4eM LenecoobpasHo YCTaHOBACHHE ABYX~-
CMEHHOTO pacrnopsaka AHA. B 3aBHCHMOCTH OT pacropsiiKa AHsl MOTyT ObITh MpH-

HATH! PA3NUYHbIE BAPMAHTHI PEXMMa MUTAHUS CENILCKOXO3AHCTBEHHBIX pabouHX
(Tabn. 9.6).
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Tatanua 9.6. BapuanTbl pexxuMa nuUTaHus CCbCKOX03AHCTBEHHBIX paGotHX

Jsyxnpomexy- Jsyxcmennsiii Yammernmui JipoGuniii
Bpemn TOUHLI pPacnopAnoK Aus paGouui news paGounii nenn
IMpuem nunm | npiema | pacnopsaoxk aus | (HenpepuiBybIi g o (2w yTpom, 21
miut, 4 | (44 paGorut yrpom | 7—8-uacosoit | P KCHHBIX | M 2—3
u 4 4 sevepom), % | padounii aens), % ::g::“;; Beyepom), %
1-ii 3apTpak 3—4 10 - 10 -
2-ii 3anTpak 7-8 25 30 30 30
OGen 14—15 40 45 45 40
Yxuu 20-21 25 25 15 30

[1pu 3TOM peXuMe NMUTaHUsS UCTOJIb3YETCs PALMOH MOBLILLIEHHON KATOPHITHO-
ctn (1o 3300-4200 kkan).
Takum obpasom, nutanue pabounx NPOMBIILIIEHHBIX H CETbCKOX03AMCTBEHHBIX
NPpeAnpuATHIl T0KHO ObITh COANAHCHPOBAHO 110 00BLEMY U COAEPXKAHHUIO BCEX BH-
JIOB NMUTATC/bHBIX BELLECTB H OPraHU30BaHO C YUMETOM CreUU(HUKH YCIOBHHA Tpyaa,
nona, Bo3pacta u JIPYruxX HHAHBUAYTbHBIX 0COOCHHOCTEH JIIO/CH, BXOAALLMX B TPy~

OOBLIC KOJUTCKTHBEI.



masa X
NMATAHWE CNTIOPTCMEHOB

ITpobnema NUTAHNA CIIOPTCMEHOB — JOCTATOMHO BAXKHAS YaCTh MX ITOATOTOBKH.
[IuTaHue criopTcMeHa A0KHO OT/IHYATLCS OT MUTAHMsI OOLIYHOrO YeJoBeKa. D10
TMPOAWKTOBAHO PEIYIAPHBIMH BBICOKMMM (DM3NYECKMMM HATPY3KaMH, MpenbsiBis-
IOIUMH MOBbILIEHHbIE TPeGOBaHMsl K HYHKLUMOHAILHOMY COCTOSIHMIO OPraHH3Ma
1 TpebYIOIMMH TILATEILHOTO NMoAdopa COCTaBa palMOHA.

CnopTUBHOE MUTAHHE HATIPABJIEHO Ha PELICHWE CACAYIOLUIMX 3a1a4:

* obecrieueHUe OpraHu3Ma CrOPTCMEHa KOJMYECTBOM KaJllOpHUit, NMUTATEILHBIX
BEIIECTB, BUTAMHHOB H MHUKDPOIJIEMCHTOB, HCODXOAMMBIX JUISI JIOCTHKCHMS
KOHKPETHBIX CMOPTHBHBLIX Lie/Ieil Ha onpeaeieHHOM Tare;

* HOpPMaNnH3auMnio 1 aKTUBALIMIO METAOOIMUECCKHMX MPOLIECCOB 3a CHET MCMONB30-
BaHHWA nuiuesbix BAB u BAIL;

* YBEIHYEHHE HIIM YMEHEBLIEHHE (2 MHOTIA MOMIEPXKAHHE B HEH3MEHCHHOM CO-
CTOSSHMH) Macchel Teja;

® YBEJIMMEHHE JOJIM MbILILL H YMEHbILIEHHE KHPOBOH MPOCIOHKH;

® CO3JaHHKE ONTUMAIBLHOIO rOopMOHAILHOTO (hOHA, MO3BOJAIOLLETO ONTHMAINLHO
PEATH30BLIBATL (PH3UUECKHE BO3ZMOXHOCTH H IOBUBATLCH MAKCHMaILHOTO pe-
3yNAbTATA.

Kak u3BecTHO, 3Heprosarparsl 3/I0POBOTO uejioBeka rpu HopManbHoil ¢u3n-
YeCKOW Harpy3ke CKIaAbIBalOTCsl M3 YEThIPEX IaBHBIX [apaMeTpon: OCHOBHOIO
oOMeHa; 3HepruM, 3aTpaunMBacMOi Ha MbILICUHYIO paboTy, HEPBHO-NCHXHUCCKYIO
HesITeIBHOCTD, 4 TAKXKE CIIeM(PHYECKHU-AMHAMHMYECKOTO ACHCTBHS MHILH.

OcobeHHOCTSIMM OCHOBHOIO OOMEHA CIIOPTCMCHOB SIBJSIIOTCH CE30HHBLIC W3-
MECHEHMSA, CBA3AHHBIC C M3MCHSMIOLWIEHCS BeIMUYNMHON (PU3IMUCCKOIl HArPY3KH TPH
TPEHUPOBKAX, 4 TAKXe U3MEHEHMs1, [IPOUCXoAsiiIne B nepruois Sonbiioro obnLema
TPEHUPOBOK, OOYCNIOBNEHHbIE 3HAYUTEAbHBIM MOBbILUEHHEM HHTCHCHBHOCTN OOMe-
Ha BELLECTB.

PerynupyemMbie 3aTpaThl 9HEPIrUM, ONpeaeasieMble MPOAOIKHUTCALHOCTLIO, HH=
TEHCHBHOCTBIO M XapaKTEpPOM MbilUeUHOK paboThbl, TAKXE MOTYT CHALHO BapLUPO-
BaTh B 3aBUCHMOCTH OT BU/IA (DU3NYECKOM HAIPY3KH.

CneunduuecKU-IHHAMHYECKOE JICHCTBHEG TMHIUCBLIX BELIECTB COOTBETCTBY-
€T KONMYECTBY SHEpPruM, KOTopasl 3aTpauMBacTCs Ha MepepaboTKy CheACHHOIM
nmuiy. KonuuecTso 3HEpruM, HEOBXOAHMOE JUTSl pacilueneHust pasinuHbIX MHIIC-
BBIX BEILECTB, HeoNMHaKOoBO. JLisi GEJIKOB OHO COCTABNSIET B CPeiHEM OKoJio 25%,
JUIA XKMPOB — OKOJIO 4%, a [UIsl YreBoioB — oKono 8%, npu npueMe CMelwaHHoM
MUK — npubansuTensHo 10%.
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JHEPTO3ATPATbI CNOPTCMEHA

DHeprosarTpaTsl CNOPTCMEHA ONPENENSIIOTCS SlIe GOMbILMM YHCIIOM COCTABIISIIO-
LIHX, TAKMX KaK:

* KJIMMaroreorpagMueckKme yciaosus TPEHNPOBKH;

* 06BEM TPCHUPOBKH;

MHTEHCHBHOCTb TPEHUPOBKM;

BWJL CIIOPTA;

4acToTa TPEHUPOBOK;

COCTOSIHHE IPH TPECHHPOBKE;

CIELHPUYECKOE IMHAMMYECKOE ICHCTBHE MU LN,
TemMrepaTypa Teiaa CnopTcMeHa;
npogeccuoHaNbHas NeATENbHOCTD;

* [10J1, BO3pACT;

® [OBbIILEHHbIIT OCHOBHOI 00OMEH;

® [IOTEPH HA NULICBAPEHHE,

OueBnano, 4TO TOYHOE ONMPENCCHHE CYMMapHbLIX IHEPro3aTpaTt NpeacTaBiseT
3HAUUTEALHBIC TPYAHOCTH, U npuBeaeHHbie B Tabn. 10,1 BeMUYMHbI SIBASIIOTCS OpH-
eHTHPOBOYHBIMH, KpoMe TpeHHPOBOK M COpPeBHOBAHMIL, CITIOPTCMEH 3aHSIT M IPYTH -
MH MOBCEAHEBHBLIMI ACAaMI, TAKKE TPeOVIOWMMH IHEPro3aTpaT, YMECTb KOTOpbIE
HE NPEJACTABAACTCS BO3IMOXHBIM, K TOMY Xe noTpeOHOCTH B 3HEPTUM ONpeaeIeHbI
NAIEKO HE JUIS BCeX BHJIOB CMIOPTA.

XapakTep NUTaHus CrIOPTCMCHOB 3aBUCUT OT ocobeHHOCTEH oOMeHa BEWECTB
NPH PA3HLIX BILIAX 1 PA3AHYHBIX CTCMEHSX HHTCHCHBHOCTH CMOPTHBHOI HArpy3xku:

* [P KPATKOBPEMEHHBIX DONbIINX PUINMCCKHX HATPY3KAX;

* VMEPCHHBIX HATPY3KAX CPCAHEH MPOAOIKHTEILHOCTH,

* JUIHTEILHO TIPOTEKAIOUINX CIIOPTHBHBIX HATPY3Kax.

OOGMeH BelecTs, OTMEUACMBbIil PH KPaTKOBPEMEHHBIX GONBLLIMX (PU3HYECKHUX
HATPY3KAX, XapakTCpH3yeTCs NMOBLILICHHBLIM PACXONOM TJIACTHYECKHX KOMIOHEH-
TOB, 4 TAKXKE VBEJIMUCHHBIM NOTPeOACHHEM BHYTPHUMBILIEYHBIX MCTOMHHKOB 9HEP-
rin (ocokpearina, rakorena). B crpykrype GenkoBoro offMeHa mpu 3TOM
ormeuaeres npeobuanatie MpPOTCOANTHYCCKHX MPOUECCOB HAll CHHTETHYECKHMH.
Hcnoab3zosanne MbliedHoro AT® ans nhacTHYECKHX Leied OrpaHHuHNBacTCs,
Il OH pacxoayercs rAaBHBIM 0o0pa3oM Uil SHepreTHYecKHX uesei, obecrieuusas
MHTEHCHBHYIO padoTy Mbii. OTMevaeTcst TAKXKCE BbICOKAA HHTEHCHBHOCTb INTHKO-
JIUTHYECKHX POIECCoB, CBA3AHHAA ¢ BOSHHKHOBEHHEM pabouel rHMoKCHU | Ha-
pacTalolieii KHCIOpPOAHOI 3al0/KeHHOCTBIO. Pabota B riybOKOM aHa3pOOHOM
PCAKUME XapakTCpH3YeTCsl BbICOKMM YPOBHEM COACPXAHHA JlaKTaTa H MOYEBHHBI
B KPOBH, HCKOMITCHCHPOBAHHBIM allMI030M.

[Mpy cpenHix 1 YMEPEHHbIX HATPY3Kax B O0/1bLICH CTEMEHH HCIONb3YIOTCS BHE-
MbIULICH HBIE HCTOMHHKH HEPIHH, NPOLIECCH! MNTMKOJIN3a BLITECHAIOTCSA NpoLeccaMn
a3po0HOro OKNCIeH!s, W METabOMHYECKHE MPOLIECChl B OOILEM XapaKTepH3yloTCs
VCTOIYMBOCTLIO. TeM He MEHee TAKHE HAarpy3KH MOTYT COMPOBOXAATLCS KHC/IOpOA-
HOIT 3W10/DKEHHOCTBIO TOiT WM MHOI cTeneHH. PaboTta B cMELIAHHOM aHa3pPOOHO-
aapobHOM pexuMe XxapakTepuayercs bonee HH3KHM YPOBHEM JIAKTATA B KPOBH, HEM
npu aHa3pobHOM peXHMe, H OTHOCUTE/IbHO HEKOMIICHCHPOBAHHBIM allH030M.
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[Tpu iurensHo npoTekalounX (hU3NUECKUX HATPY3KAX CpeaHEH U YMCPEHHOM
HHTCHCHMBHOCTH OTMCHAETCH BTOPUYHOE HAPYLLIEHHE YCTOHYHBOro TeHEHHA METa60-
JIMYECKUX MPOLECCOB — BO3HMKACT pabouasi TMMOKCHs], Pa3BUBACTCS KUC/IOPO/LHAsI
3a10/KEHHOCTD, YCHJIMBAIOTCSI NMPOLIECCH ITHKONW3a. BaxHeitieil XxapakTepHcTH-
KOH 3TOro Tumna obMeHa BEUIeCTB SIBISETCS JUTMTCIBHOCTE BOCCTAHOBHUTE/ILHOIO
nepuona. B kauccTse sHepreTHUECKOro peeppa NpH UIMTEAbHBIX (PM3HUECKUX Ha-
rPy3Kax, CBA3AHHBIX C TPEHUPOBKOH BbIHOCIHBOCTH, CIYXKAT YIICBOALI ([JIMKOreH
MblUILL), CBODOAHLIE XUPHbLIC KHCIOTHI U KETOHOBBIC Tena. C yBenHYeHHEM [UTU-
TEJbHOCTH HATPY3KH MODMIM3ALIMA XKHUPHBIX KUCJIOT BO3pacTaer.

[pusenertbie 0ocobeHHOCTH OGMEHA BELLECTB ONPEAEIAIOT 0cobbIe TPe6OBaHUS
K MUTaHNIO CIIOPTCMEHOB. OCHOBHBIMM KPUTEPHUSIMH SIBJISIIOTCS €ro aleKBaTHOE KO-
JIMYECTBO M BLICOKAas NMULIEBasi LEHHOCTDb, MO3BOJSIONIME MOJHOCTLIO BO3IMELLATD
IHEPTETHYECKHE M IUIACTHYECKHE 3aTPAThLl OpraHH3Ma.

[lpu onpenenenuu BEAHUMH SHEPreTHMUECKUX 3aTpaT NMPHU padiMYHBLIX BUAAX
crnopra o6HapyKeHbl 3HaUUTEbHbIC KoNebaHus B 3aBUCHMOCTH OT MOJIa CIOPTCMeE-
Ha, NMpOJIOIANTEALHOCTH H HHTEHCUBHOCTH BbINOJHACMOM paboThl.

Cornacto opuunanbHbBIM AaHHBIM, TOTPEOHOCTH B KANOPHSX JUISt CTOPTCMEHOB
MYAUYHH B JIHM HANPSAKEHHBIX TPCHUPOBOK H COPEBHOBAHUI onpencneHa B 4500—
5000 kxan n s KennH — B 3500—-4000 kKan B AcHb.

[Mpu yCTaHOBACHUH BEJAMYMIH KANOPHITHOCTH CYTOYHbLIX MHLUEBLIX PALHOHOB
CIIOPTCMCHORB HeOOXO0HMO VUHTBIBATE HC TOJBKO [MOBBILLCHHBIC MX 3HCPITCTHYCCKHC
3aTPAThl, HO 1 XAPAKTCP 3aHATHS CIIOPTOM C OTPBIBOM OT NMOCTOAHHOMH paboThl MK
COBMCIUCHNE 3aHATIIT CTOPTOM C 00bIMHOI paboTOH. B YCIOBHAX CUCTEMATHYCCKHX
JAHATHIT CIIOPTOM C OTPLIBOM OT MOCTOAHHOMH padOThl, HATIPUMEP B YCIOBHUSX CIIOpP-
THBHBIX cOOPOB, B 3ABUCHMOCTH OT BHAA CMIOPTHBHOI OCSTENBHOCTH MOTYT yCTa-
HABAUBATLCS MTMUICBBIC PALMOHB! ONPEACNeHHON IHEPreTHYECKOoit LeHHOCTH. [pH
KPATKOBPEMCHHOI HHTEHCHBHOIT (PH3HYECKON HATPY3Ke K CTAHIAPTHOMY PaLHOHY
nodasnsetes 500—-800 Kkau, a npu NPONOKUTEILHOI HHTEHCHBHOM (PH3HUYECKON
Harpyske — 800—1500 kka.

B taGa. 10,1 npeacrasicHbl CYTOMHBIE IHEPro3aTpaThl B pa3sHbIX BUOAX CIIOPTA,
PAHANPOBAHHLIC 11O TPYIIAM.

benku

Murtencnsias (pusiueckas Harpyska CONPOBOXIACTCS MOBLILIECHHONW MOTPe6-
HOCTBIO oprann3ma B Genke. [1pi CNOPTHBHOI AesiTeILHOCTH DEJIOK HCTIONB3YETC A
JUISE MAACTHYECKHX 1ie/ieil, BOCCTAHOBJICHMS TKAHEBBLIX 2JIEMCHTOB, 06pa3oBaHHsA
HOBBIX KJICTOK B MbILLEYHON TKAHH B NMpOLECce pa3sBHTHA MYCKYJIaTyphbl H noauep-
KAHHH ¢e B XOpolueMm pabovieM COCTOSHUH.

[Mpu pacuere norpeGHocTH B DeJiKe Y CIIOPTCMEHOB HEODXOAUMO YMWTEIBATE €I0
MNOBBILLCHHBIIT PACXO B MpoLECCe TPCHUPOBKH, a TAKXE B pE3yJbTaTe rneperpesa-
HUS TeNa, HEpPEAKO OTMEUaeMOro y CrOpTCMEHOB. Bbicokuit yposeHb GeskoBoro
NMUTAHNS CKA3bIBACTCS MOJIOKHTEILHO Ha 0buiei paboToCMmoCOOHOCTH, MOBhILLACT
e, a TaKXe CrocoOCTBYET CHMXKCHHIO YTOMIAIEMOCTH U HaubGonee HbICTpOMY BOC-
CTAHOBJICHHIO CHJT H paGOTOCNIOCOGHOCTH.
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YCTaHOBNCHO OGNAaronpuATHOE BAWSHUC MOBBILEHHOTO noTpebacHus Genka
HA BBICLUYIO HEPBHYIO ACATCALHOCTL, MOBBLILIEHHE BO3OYAMMOCTH HEPBHOW CH-
CTEMBI, YCHIICHHE peIeKTOPHOMN AeATeNbHOCTH, YBeIHueHHe ObICTPOTLI peakumH
H MaKCHMAJIbHOI KOHUCHTPAUWK CHI 3a KOPOTKMil nepuoj spemeHu. OcobeHHo
OonblIoe 3HaUCHNE UMeeT obecneueHne BLICOKOTO YPOBHsI GJIKOBOTO MUTAHMKS [IPH
CKOPOCTHBIX M CHJIOBBIX HATPY3KaX MAKCHMaILHOW M cyOMaKCHMMaIbHOH HHTEHCHB-
HOCTH, TAK KaK IpH 3THX BHUIAX CIMOPTHBHON HATPY3KH oTMevaetcs Haubonbluee
MOBBILEHNE HHTCHCUBHOCTH GEJIKOBOTO 0OMEHa.

Bricokas MHTEHCHBHOCTL oOMeHa DGenkoB HabnoAAETCSI NPU CHIOBBLIX HaTpsi-
xeHusax. ITpn aToM oT™MeuaeTca Gonee OLICTPOE, YEM MPH APYIHUX HArpy3Kax, Mo-
HUXeHHe ancHo3uHTpu(ocdaTasHoil akTHBHOCTH MHO3ula. Ee pocctanoBiaenuio
CNOCOOCTBYET MIIOTAMHHOBAsI KMCJIOTA, B CBA3M C YEM BEChMaA BAXKHO BKJIIOMCHUE
B MHUIEBOH pauMoH OenKkos, OoraTteixX rMOTAMMHOBONM KucaoToil. B uacrosiuiee
BpeMsl BEAYTCS HcclenoBaHus 3(PeKTHBHOCTH IOMOJHUTEILHOIO BBEACHUS B K-
UIEBOH pAlLlMOH CMOPTCMEHOB, MMEIOLUMX TOBBIILIEHHYIO CHJIOBYIO Harpy3ky, rnpe-
napaToB MIOTAMWHOBOH KMCIOTHI (T/IIOTaMaTa HaTpHst 1 ap.).

JlocTaToYHO BBICOKMIT YpoBeHL Ge/iKa B pallMoHax B Mepuojl OTALIXA MOCIC HH-
TEHCHBHBIX CIIOPTUBHBIX HArpy30K CIIOCOOCTBYET YBCIMUCHMIO CHHTE3a MblLUCHHBIX
OEIKOB M BO3pacTaHHIO CHJIbI MbILULL, B cpeaHemM MOXKHO CUNMTATL, YTO KOJIHYECTBO
6eJika B MULLEBOM palHOHE CIIOPTCMEHA JIO/IXKHO COCTABAATL He MeHee 2 1 Ha | Kr
Macchbl TeJsa.

B nepuoa TpeHMPOBOK, OTIHHAIONIMXCS JUTMTEILHOCTBIO, JIAXKE eC1H OHM Cpell-
HEH ¥ YMEPEHHOW MHTEHCHBHOCTH, B CBA3M CO 3HAUYMTEJLHBLIMH NOTCPSIMH a30Ta
KoJinuecTBo Gesika B pallMOHEe NOJKHO OBIThL MOBLIILCHO 10 2.5 1 Ha | Kr Maccol
Teaa.

CornacHo Oo(pMUMANBHBIM PEKOMEHAAUMSIM, KOJHMYeCTBO OciKa B MULICBOM
PalMOHE CIIOPTCMEHOB B JIHH HAMNPSXEHHLIX TPEHHMPOBOK M cOpeBHOBAHMI IUIA
MYXUYHMH JIOJDKHO cocTaBnsaTh 154—171 r B gevnb, U3 kotopobix 77—86 r — Besiku Ku-
BOTHOTO NMPOHCXOXAeHUA. s XEeHIIMH MoTpeGHOCTDL B GE/IKE COOTBETCTREHHO CO-
crapiasier 120—137 r B neHb, B ToM uKcie 60—69 rxkupoTHoro Genka.

Yrnesops!

Haubonee BLIFOAHBLIMM MCTOYHUKAMM DHEPTUH, HEODXONMMOIT JUIsl MbILLICY -
HOM paboThl, ABAAIOTCA YriieBOAbl. OOBLACHSIETCS 9TO TEM, YTO OKHCJIEHHE YIJiC-
BOIOB B OpPraHM3Me MOXET OCYLUIECCTBAATLCS KaK a2poOHBIM, Tak W anaspoOHbIM
nyreM. Bce BUObI CIOPTUBHOM HAarpy3KM, CBA3aHHON CO CKOPOCTHBLIMHU, CHJIOBbI=
MW U APYTHMH YNPaXHEHUAMM PasNUYHOH HHTEHCUBHOCTH, 4 TAKXKC HArpy3KH,
XapaKTepU3YIOlIMecsl MPONOJIXHUTENLHOCTLIO YNpaXHeHWi, COINPOBOXAAIOTCH
YCHIIEHWEM TJIMKOIM3a, MosiBIeHHEM pabouel runokcuu M obpasoBaHNeM pa3s-
JAMYHON CTEMEHW KWCIOPOAHON 3aN0/KEHHOCTH. Yriesoiabl B HauGoibuIcH
CTEeNeHH CMOCOOHEI MCIMONL30BaTLCS B OpPraHUW3ME KakK HMCTOUHHMKH JHEPruH
B YC/JIOBHAX OTHOCHTEJbHOW TIMMOKCHM M crocobCTBOBAThL CHHXCHHIO AllH-
AOTHYECKHX CABMIOB, BO3HMKAIOIIWX B OpraHW3Me B MPOLECCE MHTEHCHBHOM
MbilueyHOW pabotel. Ipu Bcex BUAax CNOPTHBHOM HArpy3ku W OCOGEHHO NpH
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JUTHTENbHBIX YIPaXHCHUAX MOTPEOHOCTh B YrCBOAAX NMOBLIILEHa. YrieBoaHO-
OeakoBLlif XxapakTep nUTaHWs CMIOPTCMCHOB, TAKUM 06pasoM, siBasieTest Haubo-
Jiee palMoOHANLHBIM,

Mo HefaBHEro BpEMEH M CHMTAJIOCh, MITO YIJICBOAHBIC PE3EPBbl OpraHH3mMa 6bICTPO
HCUEPITLIBAIOTCA, W IUIsI NOLACPKAH Ml HOPMAIBHOTO YPOBHS CaXapa B KpOBM U 06ec-
neveHnst NUTaHueM paboTaloMX MbILL HEOOX0NHMO NOCTYIUIEHUE BBICTPOYCBOSI-
€MBIX YI/IEBOAOB (I/110K03b1 M ap.). OaHaK0 MMEIOTCH IaHHBIE, MOKA3bIBAIOLLIHE, YTO
YTNICBOAHLIC PE3epBbl COXPAHSIIOTCS /laXe B YCIOBHSIX CAMBIX TMPOMOJIKUTENBHBIX
CMOPTHBHbIX HAIPY30K, M YTO MMaBHLIM (PaKTOPOM, OOYCIIOBIHMBAIOLLIMM CHUXKEHHE
caxapa B KpOBM, CIYKHMT YrHETEHHE IMMKOreHoNn3a, T.6. YrHeTeHe MODMIH3aLIUM
TIMKOreHa B nevyeHu. B cBs3u ¢ 9TUM OCHOBHBIMH MEpPONPHATHAMMU, Harpas/ieH-
HbIMH Ha MOUIEPXKAaHUE 0CTATOMHO BbICOKOIO YPOBHSI caxapa B KPOBM MpH UIH-
TEJIbHBIX CIOPTUBHBIX HATPy3Kax, ABAAIOTCS obCCneyYeHWe €ro paBHOMEPHOIO,
NOCTENEHHOTO MOCTYIMIEHUS B KPOBb H PE(PJICKTOPHOE YCHACHUE TJIMKOTeHOM3a
B neveHu. BouisiBicHO, 4TO cMech caxapa M Kpaxmana — Haubonee apekTUBHOE
CPE/ICTBO, TTO3BOJIAIOLIEE PELUNTD ITY 3a1aUy.

B coorsercrBun ¢ aeicraytoumnmmm (GpU3HONOTMUECKHMH HOPMaM#K, obLuas no-
TPEOHOCTEL B YIJICBOAAX CIOPTCMCHOB B AHN MHTEHCHBHBLIX TPCHHPOBOK M COpEB-
HOBaHUIT onpeneieHa s MyxKUnMH 615—683 r v wia xeHwuH 477—546 r B AeHb.
Mpn pacuere na | Kr Maccel Tena NOTpeGHOCTD B YIIEBOJAX MOXET ObITh OnpeeeHa
B Konnuectne 8—10r. B coctane cyToUHoii HOpMBI YIJIEBOA0B He MeHee 1 /3 ee nox-
HBl COCTaB/SITL ACTKOYCROSICMbIC YIieBoabl (caxapa), octanbHbie 2/3 MOryT OBITH
[PCACTABACHBI KPAXMATIOM.

Xwupb!

[Tpn HopmupoBannm Xupa B NUTAHHH CNOPTCMCHOB HEOOXOAMMO YMHTHIBATHL
psiit ocobGennocTeiil. Tak, YCTAHOBACHO, YTO MPH CKOPOCTHBIX W CHIOBbIX HArpy3-
KAX HCTIONL3OBAHIE KHPOB B KAUCCTBE HCTOUHHKOB 3HEPTHH, HEODXOAUMOM mWis
MBIHUICHHON ACATEILHOCTH, OrpaHudeHo, Mccnenopanns nokasanu, YTo Npu BeICO-
KOM CONCPAAHIN XKHPOB V¥ CIIOPTCMEHOB [1PH BLIMOJIHEHUH YIPAXHCHUIH cyOMaK-
CHMMLILHOIT HHTCHCHBHOCTH OTMEUAETCS 3HAYHTEILHOE MOBLILLICHHE COAEPXaHHA
KCTOHOBBIX T¢/1 B KpoBH i Moue. [pi ynpaxHeHUsX CpeiHei U YMEPEHHON HHTEH-
CHBHOCTH, HO OoablIeil JUINTE/IbHOCTH, CTeleHb KETOHEMHHM MEHbLUAsA, HO MOXET
paIBNTLCA Kipopas HHpWIETpauns neyeHu. OnacHOCTh BO3HMKHOBEHHS XHPO-
BOH HH(DIWILTPALLHM NEHEHH Y CIIOPTCMEHOB MPH IUTHTC/IbHBIX Harpy3Kax HE TOJILKO
CYOMAKCHMANbHOIT, HO W CpeaHeii HHTCHCHBHOCTH 3acTaBaseT MpuaasaTh ocoboe
IHAUCHIIE THOCTYIUICHIIO B COCTABE MMHILEBOrO paLHOHA JIMMOTPOMHBIX BELLECTB.
BruioueHe B NNICBOIT paLiOH CIIOPTCMEHOB MPOAYKTOB, 00raThiX JIHITOTPOITHbI-
MH BelecrsaMn (Takix Kak siiiua, TBOpor, nMeMeHOMHbIS [MAWTEThI, MACO, TEAATHHA,
MTHLA, TPECKA, CYAAK U Ip.), 06S3aTeNLHO.

Takum obpasom, B NMMILEBOM pallHOHE CMOPTCMEHOB CNEAYET MpEAYCMaTpH-
BATbH YMEPCHHbIE KOJIMYECTBA XHPa, OCODEHHO MPH YIPAXHEHHAX MAKCHMAIBHOH
H CYOMaKCHMaNbHON MHTCHCHBHOCTH, @ TAKXKE MPH YNPAXKHCHHAX, OTNIHYAIOLIHXCH
00/BLLIOI NPOAOTIXHTENBHOCTBLIO.
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CornacHO NEHCTBYIOIIMM PCKOMCHAAUMSIM  BEJIMUHHBL  (PU3HONOrHUECKHX
NOTPEOHOCTEH B MUILEBBLIX BEWIECTBAX M DHEPrUM, [UIS CMOPTCMEHOB B AHH Ha-
TPSAXEHHBIX TDEHHPOBOK U COPCBHOBAHMH B CYTOYHOM pallMOHE JUISI MYXYHWH npel-
ycmatpusaetcs 145—161 r xupa, B ToM umcne 44—48 r pacTMTELHOTO Macna; uist
XEHUIHUH COOTBETCTBEHHO npeaycmotpeHo 113—129 r xupa, ua koropsix 34—39 r
3a CYET pacTuTeNbHOro macna. [IpuBeneHHble pEKOMEHAAUMM MOTPEOHOCTH B XHPE
CMOPTCMEHOB OPHEHTHPOBOYHBbIE. B nHM DU3MUECKUX HArpy30K MaKCHMAaIbHOI
1 cyOMaKcHMManbHOI MHTEHCUBHOCTH, a TAKXe NpH (hU3HYECKMX Harpy3kax 60o/ib-
[LIOH NPONO/DKHTENIbHOCTH ODLIETTPHHATOE B (DU3MONOrHIECKMX HOPMAaX COOTHOLLEG-
HHe OeJIKOB M XMpoB 1:]1 He MOXET paccMaTPMBaTLCs KaK ONTUMAJIBHOE M JI0JDKHO
ObLITH H3MEHEHO B CTOPOHY CHWXEHHs npoTpebaeHus XupoB. [Mo-BUAMMOMY, B MHU-
TAHWH CNOPTCMEHOB MPH MHTEHCHMBHOM (hM3MUECKOI Harpyske HauboJice palM-
OHaNBHEIM CleayeT cuuTaTh cooTHoweHue Genka wu xupa 1:0,7. lNoBbiuieHHBIE
HOPMBI XHMpa MOTYT OBITE NOMYLUEHBI TOJLKO B YCIOBUSIX CITIOPTUBHON ACSTE/NLHO-
CTH, CBA3AHHBIX CO 3HAYMUTE/IbHBIM OXJIaXIAEHUEM opraHu3ma (niaasaHue, 3UMHHUE
BHUIbI CIOPTa W Ap.).

PexoMeHnyeMble (DM3HONOrMUCCKHE HOPMBI MNpPEAyCMATPUBAIOT 4YaCTHUYHOE
YIOBJIETBOPEHME MOTPEGHOCTH B XKMPE 3a CYET pacTUTesibHOIro Macia. Macna pac-
TUTENLHOTO TIPOMCXOXIEHHUSI MPEAOTBPALLAIOT CHUXEHUE JIMNouioobpasylollei
(OYHKUHH NEUCHHU W pa3BuTHE XMPoBOH MHGUALTpaumu. Oun GoraTul AMNOTPOI-
HbIMM (bakTOpamu, cpenu KOTopbix ocHoBHOe 3HaueHue umetor MHXKK (suramun
F) u dochaTnael (IeuMTHH). YACABHBIN BEC PACTHTENLHBIX MACET B TUTAHHH CIIOP-
TCMEHA JOJIKEH COCTaBIAThH OKOMNO 25% CcyTOMHON HOPMb! Kupa. 3HaueHHEe TAKHX
PaCTMTEJIbHbBIX Macell, KaK MOACOJHEYHOC U KYKYPY3HOC, B IMUTaHHK CIIOPTCMEHOB
MIOBbILLIACTCA U B CBSI3H C TEM, YTO B HUX CONEPKUTCS IHAYUTENLHOE KOJIMYECTBO TO=

KOepoaoB, UTPAIOLLMX BAXHYIO POJIL B HOPMAIM3ALMN U MOBLILICHHN MbILLCUHOI
NeATETEHOCTH.

BuTamuHbi

[ToMMMO NpPaBMABHOIO COOTHOLICHMSI OCHOBHBIX MHMILEBLIX BEILIECTB — GEJIKOB,
XKH1poB U yrineponos (1:0,7:4) npu hopMHUpoBaHMM NTUTAHUS CIIOPTCMEHOB, HeobOXO-
IUMO OBECeYUTh HY>KHBIH YPOBEHb IMOCTYIUICHMS B OPraHM3M BUTAMUHOB, MAKPO-
U MMKpO2JieMeHTOB (Tabs, 10.2, 10.3).

Ta6auua 10.2. [NoTpeGHocTs B THAMMHE W aCKOPOMHOBOIT KMCAOTE MPH CNOPTHBHBIX Ha-
rpy3Kax

[MorpebuocTs na Kaxaste 1000 kkan pawona
Xapakrep duantieckoil narpysku
THAMMHA ACKOPOHIODOM KHCAOTHE

PaBoune, sauaTnie (PH3HUCCKHM TPYIOM 0,6 15—18
CrioprcMeHbl NPH CHIOBBIX H CKOPOCTHBIX
Harpyskax MakCHMaJbHOH H CYOMaKCHMMaib- 1,1 25
HOMA HHTCHCHBHOCTH
CriopTcMeHbl NPH JUTHTENLHBIX CTIOPTHBHBIX 2,0 30
Harpyakax
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Tabamua 10,3, MorpeduocTs B psife BHTAMHUHOB MPH CTIOPTUBHLIX HATPY3KaX

IMepioja cnopTHBHBIX 3ANATHI Buramun, mr/cyr
A |kaporwu | B, | B, | PP C
OOGBIYIBIC CMOPTHBHBIC JAHATHS 2 2 3 2 20 75
B ocHoBHOi nepno TPEHNPOBKH 2 3 10| 2,5 ] 25 | 100=150
B nepuon copennonaHmii 2 2 10 2 25 | 200-250
Bo spems copesHoBaHMii nepea crapToM - — — — - 150
B nocaeayoune 3—4 Ans nociae copesHopatuil 1 2 3 2 25 | 200-250

MmeloTest aHHbIC O NMOBLILLIEHHOH MOTPEOHOCTH OpraHHU3Ma CIIOPTCMCHOB B TH-
amuie, puboduasnne, HHaLUKWHE, NUPHIOKCHHE, BuTamuHe B, ponuesoit, maHTo-
TeHOBOI M napaaMuHoObBeH30i1HOIT KucnoTax.

CrnoprcmeHbl, MCTBITBIBalOIME Gonblune (PU3HYECKUe Harpy3ku, B 06s13aTel b=
HOM TMOPAZIKE NO/IKHBI MOAy4YaTh BUTAMUH B,. [ToMHMO BaXXHO# poiu NUpUIOKCHHA
B 0OMEHE BeleCTB U ero AINMOTPONHBIX CBOICTB, /LIS CIOPTCMEHOB UMEET 3HaYEHHE
ero cnocoOHOCThL yuacTBOBaThL B ObicTpoM pecunTede AT® npu GonblnX GUsnye-
CKMX HanpsxeHUsX,

B nocnennee spemsi 6onbiloe 3HaMeHWEe B MUTAHUM CMOPTCMEHOB NMPUIACT-
cs sutamMuny E (tokodepony) Gaaronaps ero ¢crnocoGHOCTH BBICTYNATh B KAUECTBE
BHYTPUKJIETOMHOTO aHTHOKUCAUTENss. Butamiu E Bo MHOTMX cTpaHax BKIIIOHMEH
B HMCJIO CTHMY/IHPYIOULNUX CPEACTB MPH CIOPTHBHBIX HANPSKEHHSX.

Munepanesi

B HacTtosiuee ppemst HOpMBI MOTPEOHOCTH B MHHEPANBHBIX BEIECTBaX /IS CIOPT-
CMCHOB ONPCAC/IAIOTCA B BEJAMMIHAX, YCTAHOBICHHBIX JUISI B3pOCNIOT0 310POBOIro Yc-
nopeka (tabu. 10.4). [Tpi 3TOM OUEBHIHO, YTO CYLLIECTBYET ONpeeieHHasA crneungHKa
B ofecneyueHi CropTCMEHOB MHHEPUTLHBIMHM BELIECTBAMM, CBA3aHHAasl C aluno-
THYCCKUMIL CABHTAMM PA3NMMHOI BLIPAXKEHHOCTH, Pa3BUBAIOLLIMMHUCS B OpPraHH3Me
HA (POHE MHTEHCHBHOI MBILLICUHOIT 1CATENBHOCTH. ALIMA03 HAPACTACT Y CIIOPTCME-
HOB MPH BBIMOJHEHIHN YIIPAKHEHWIT MAKCHMUILHOH H CYOMaKCHMAIBHOH MHTECH-
CHBHOCTH, @ TAKAKEC NP TPCHHPOBKAX B ropHbIX ycinosusaX. [TpoduiakTika aunnosa
OCYUICCTRISICTCS MYTEM BKJIIOMCHHS B COCTAB MHILEBOIO paLlHOHA CITIOPTCMEHOB Mpo-
AVKTOB, GOrarThiX 1CJOMHBIMI KOMIIOHEHTaMH, B OCHOBHOM oBollcH ¥ (DPYKTOB.
Coln OpraHItMecKIX KHCIO0T, BXO/IsIIINE B MX COCTAB, B [1POLIECCE MPEBPALICHHIH B Op-
annaMe hopMupyYIOT 3HAYNTENLHBII 3A11aC S0 HbIX 9KBHBAJICHTOB, OCTaHaB/INBa~
IOULHX PA3BITHE ALMA03a. YAeabHbII Bec OBOLUCH 1 (PPYKTOB B paLLHOHE CITOPTCMEHOB
AOIKCH cocTarsTh 13—20%. PH3anoJorniecku nNpapuabHLIM NP OpraHH3alyH MH-
TaH sl CHOPTCMEHOB CIeYeT CUHTaTh CBOGOAHBIN BEIGOP CBEXMX OBOLLEH H (DPYKTOB
B TeucHue Beero aus, B takom ciyuae 00bIN0e KOMHMYECTBO 3THX MPOAYKTOB HE OKa-
3BIBACT HEXEJIATEILHOIO JACHCTBHS HA OpraHbl MULLECBAPEHHMsl, HE NPHUBOONUT K pac-
CTpoiicTBaM 1t yBeueHHIo 00beMa KeyaKa i KHLeHHHKa, (PPYKTOBBIC H STONHBIC
COKH, @ TAKXC TOMATHbBII COK TAKXE C/IYKaT HCTOMHHKAMH LIEN0YHBIX KOMITIOHEHTOB.
Kposme Toro, B uesix yseanueHus pH opraHuama peKoOMEHIyIOT yrnoTtpebaeHue we-
JIOYHBIX MUHCPA/IbHBIX BOA (GOPKOMH M Ap.), OLIENAHBAIOLICE ACHCTBHE KOTOPBIX
CYLLCCTBCHHO HUXKE 110 CPABHEHMIO € (hpyKTaMH, OBOLLAMH M HX COKaMH.
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Tabmmua 10.4. [ToTpeOHOCTE B psiie MIHEPANBHBIX BELICCTE MPH CIOPTHBHLIX HATPY3KAX

Haumenosamna | @occop | Kanbuwii | Marmmit | Kamwii | XKeseso x":?;';‘:;m
[MoTpeGHOCTE
CNOPTCMEHOB 4 2 0,8 3 20 20-25
OBGBHas nmoTpeb-
HOCTB B3POCNOro 1,6 0,8 0,6 3 15 10-15
YEAOBEKA

JaHATHA CMOPTOM COMNPOBOXAAKTCS MOBBILIEHHOI NOTpeGHOCTLIO B (hoc-
¢ope, HeobxoauMOM il paboThl CKEIETHBIX MBILLLL, a TAKXKE JUIS AESTEIbHOCTH
cepneyHoM Meiuel. [locrynnenue coneii gocdopHOil KUCAOTE MIPacT BaXHYIO
pPoOJib B YCUIECHHH TTpoueccos (hocthopunuposaHus B Mbiliiax. Monst hochoproi
KHCJIOTHI CITIOCOOCTBYIOT Nyuiueil MOOHIM3aUMK YIJICBOIHBIX PECYPCOB NPH Halpsi-
XEeHHOMH (hu3nueckoi pabore. KpoMe Toro, conu pocopHoit KUCAOTB YCHINWBAIOT
IJIMKOTreHOoNM|3 B neveHu. [1o ganHbiMm A.H. KpecToBHUKOBOI, YV CMTOPTCMEHOB M0-
TpeOHOCTh B (hocchope BospacTaeT B |,5—2 paza. UcTounnkom pocdopa B MUTAHUH
CIMOPTCMEHOB MOI'YT CINYXHUTb ITPOAYKThI XUBOTHOIO MPOMCXOMKACHMS: MSICO, TBO-
por, Arla H Ap.

B cooTBETCTBMH C 0CODEHHOCTAMM OOMEHHBIX MPOLIECCOB NP Pa3inyHbIX TPE-
HUPOBOYHBLIX peXMMax Tpedyercss M3MEHEHHME KOJIMUCCTBEHHON M KatleCTBCHHOM
XapakTepUCTUKH nuTaHus, Paborta B aHazpobHOM pexume TpeOyer NpuCyTCTBUSA
B PAallMOHE ONTHMAJNLHOTO KonuuecTsa Oeska, nepepacripeiesieHist COOTHOUICHHS
YIJIEBONOB W XUPOB B CTOPOHY YBEJIMYCHUSA nojiu yrieBonos. M anHamuueckue,
W CTaTHYECKME MBILLIEYHBIE YCHUIIHA, HAalpaBJeHHbIE HA YBEJIMYEHHE MACChl M Pa3BU-
THE CHJIbI, TPEOYIOT YBEJIMUEHHSI COACPXKAHMS B pauuolic OesKa, BUTAMHUHOB IPYINb
B, Buramuna PP.

TpeHupoBKa BLIHOCIMBOCTH, paboTa B a3pobHOM pexume TPeOyIoT yBeJIHUCHMS]
KaJIODHIHHOCTH pallioHa, MOBLIILIEHUS cofepXaHus yrnesonos, [THXKK, nununos,
ButamutoB E, A, B , B, B,,, ackopbuHoBoi kncnotol, 6uotuia, (hoiuesoit KMCio-
Thl M Ap. XapakKTep MATaHusA npu paboTe B cMewaHHOM aHaspobHO-aapobHOM pe-
Xume 61m30kK K hopmyne chanaHCcUpOBaHHOIO NUTAHMA JLOPOBOTO YCJIOBEKa, MPH
3TOM COOTHOLLEHKE MeXny BeNnKaMu, Xupamu, yriaesonamu coctapisier 1:0,9:4.

Takum obpa3oM, B OTAEABHBIC MEPHOALI MOATOTOBKM CIIOPTCMCHOB, B 3aBHCH-
MOCTH OT KOHKPETHBIX MEAArorMuecckux 3amavd M HanpapJCHHOCTH TPCHHPOBOK,
PaLMOHbBI MUTAHUS JOJDKHBI UMETh Pa3/IMuHYI0 OpHEHTalUMI0 — Besikopylo, yriic-
BOAHYIO, OE/IKOBO-YIJICBOAHYIO U Ap.

AKTMBHOE y4acTHe JMMOHHOW KWCJOTBI B OKMCIMTE/ILHBIX IpoLeccax Mnyrem
CTUMYJISILIMK MPOLIECCOB a9p0OHOr0 OKHUCIEHMs, YTO COCOOCTBYET MOBLIILICHHIO
CNIOPTUBHOM paboTOCNOCOOHOCTH, ONpeae/sieT HEOOXOAUMOCTb BKJIIOUMCHHS B IMTH-
[IEBOH PALMOH CMOPTCMEHOB (DPYKTOB M LIMTPYCOBBIX, GOraThix JIMMOHHOM KHC-
JIOTOH.

Jnisi npeioTBpallieHUs CHHXKEHUS aleHO3MHTpUdocdaTazHOi aKTUBHOCTH MHO-
3YHa, OTMEYaeMOi MMpY MAKCHMAJIbHBLIX Harpyskax (CHJIOBBIX), HeJecooOpa3Ho
oforallark paHoH CHOPTCMEHa MIOTaMMHOBOM KMCJIOTOM, KOTOpas crocobeTy-
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CT BOCCTAHOBJICHHIO 3TOH aKTHUBHOCTH. [ 3TOH LI MOXET ObITh UCITONL30BaHA
MOHOHAaTpHUEBast CoJib MMIOTAMMHOBON KMCIOThI — IJIIOTAMAT HATPHS.

[Turanue cnopTcMEHOB B IHM MHTEHCHBHBIX TPEHHPOBOK M 0CODEHHO BO BpEMS
COPEBHOBAHMUI JIOJKHO COOTBETCTBOBATH HE TOJILKO MPUHLMIIAM KOJIMYMECTBEHHOM
JIOCTATOYHOCTH, HO W KaueCTBEHHBIX orpaHHueHnit. Heobxoaumo orpaHuuuBaTh
norpediieHue XKapeHbIX U3CTUI, XXUPHOro Msica, KonueHocTei, 6060BbIx, KBalle-
HOW KanycTel ¥ aAp. Hapsay ¢ 9TUM peKOMEHAYETCS caMoe LMPOKOE UCMONb30Ba-
HHEe (DPYKTOB H (PPYKTOBBIX COKOB, BCEX MPOAYKTOB, BOraTeiX JIerKOYCBOAEMBIMH
yraeBsoaaMu, HEXMPHBIX COPTOB MSCA, KYPHLbI, CBEXEH pEIObLI, pHCa, CBEKHX OBO-
HIeH M ap.

[InTaTenbHBIMKM CPEACTBAMHM, XOPOILLO cebd 3apeKoMeHI0BaBIIMMHK U IIIHPOKO
HCTIONb3YEMBIMH B LIEJSIX NOBBILIEHHUS pabOTOCNIOCODHOCTH M YCKOPCHMS BOCCTa-
HOBHUTE/IbHBIX [TPOLIECCOB, SIB/SIIOTCA 1IOKOJal, CneLraibHbIe Mpenaparskl Ha OCHO-
BE€ [JIIOKO3Ll U caxapa, oboralieHHbIe aCKOpOHHOBOM KUCNoToM. [Lns oGecriedeHus
MUTAHMS HA JUTMHHBIX AMCTaHUMsX (MapadoH, cnopTUBHas xonsba, Kpoce U T.1.)
MOXHO HMCIOAbL30BaTh pa3jiMuHbIE JIEFKOYCBOSIEMbI€, OCBEXalOLIHe MUTATe/bHbIE
CMCCH, COUCTAlINHE VIJICBOAHBIE LICNH pﬂBﬂli‘lHOﬁ OJTHUHBIL, 0613(:“'2‘-!”53?01[1"3
paBHOMEpPHOE MOCTYIUIEHHE SHEPTHH, HAMPUMEP, KpaxmMall U caxap.

B 3aBHCHMOCTH OT BHIA U HHTEHCUBHOCTH Cl'IOpTHBHGﬁ NEeATECNIBHOCTH MOX-
HO PeKOMEHI0BATL LSJICHANPABIEHHBLIE, CNEUHATLHO NPUrOTOBNEHHBIE HAMMTKH
W MMHLUIEBLIE MPOAYKTE THIA KOHLUIEHTPATOB.

Onna 13 ocHOB paUMOHAILHOTO MUTAHKSA — MPaBUJIbHOE pacnpe/ie/IeHHE MUK
B Te€UeHNE AHs. CyTOUHbIIT paUMOH A0JXKEH ObITh pa3nesieH Ha HECKOJIBKO MPHEMOB
IUISE JIVMIIETO VCBOCHHSA TTHILIEBLIX BEIIECTB, COXPAHCHMS! MYBCTBA ChITOCTH HA MPO-
TSUKCHHM JIHsL 1 HCKIIoueHns upeamepHoro HanonHeHus XKKT Gonpium Konuye-
cToM muuin. HeperyasipHoe nutaHMe yxyallaer NMUIEBapeHUe U CriocobcTByeT
PAIBUTHIO KCAVAOMHO-KHNILCUHBIX 3a00€BaHHI.

Baxno cobmonars onpeneiacHHbIC HHTEPBAIbLI MEXKIY MPHEMaMH MUILH U Tpe-
HHposkami. Heawsst npucrynarth K TPEHMPOBKaM BCKOpe Mochne €/ibl, TaK Kak
HANOIHCHHBII XKCJYA0K OrPAHHYNBACT ABHKCHHA AHA(PPATrMBI, YTO 3aTPYAHSIET pa-
Goty cepnua i nerkux. C apyroil cTOpoHbI, MbllICHHasA ACATE/IBHOCTL NPENATCTBYET
MHUICBAPCHIIO, TAK KAK YMCHbLIACTCHA CEKPELIHs MUILEBADHTENLHBIX XeJle3 U Npo-
MCXQIHT OTTOK KPOBH OT BHYTPEHHHMX OPraHoB K paboTaloMM MBILILIAM.

Mocse pusnueckoil HArpy3Ki OCHOBHOI MPHEM MULIK IOJKEH OLITh HE paHee
qeM uepes 40—60 aid. B cosiau ¢ 6onbinmu GU3NYECKUMH Harpy3KaMH, eXeHeB-
HBIMH 2—3-pa3oBbLIMH TPEHHPOBOYHBIMH 3aHATHAMH H OOJIBLIHMH 2HEprosatpa-
TAMH CMOPTCMEHAM PEKOMEHAYETCs 4—5-pa3oBoe MHTAHWE, BKIIIOYAIOLIEE NMepBbI
H BTOPOI 3aprpaku, oben, MOAAHHK, YXHH. Bo3MOXHBI TAKXE NOMNOJHUTENbHbIE
NPHEMBI MHIIEBLIX MPOAYKTOB /10, BO BPEMS H MMOCJIC TPEHHPOBOK.

[Npu ABYXpa30BLIX TPEHHPOBKAX pacnpeneyieHHe KanopHHHOCTH CYTOYHOro pa-
LIHOHA MOXET ObITh CACAYIOLLMM.

» [Tepebiii 3aBTpak — 5%.
* 3apsanka.
* Bropoii 3astpak — 25%.
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* JlHeBHasA TPEHUPOBKA.
e Oben — 35%.
* [Tonnuuk — 5%.

» BeuepHss TPEHHPOBKA.
e Vxun — 30%.

[1pu 3-pa3oBBIX TPEHUPOBOYHBIX 3AHATUAX B ICHH PEKOMEHYETCA MHON PEXUM
MUTAHUA.

* [lepBoiif 3aBTpak — 15%.
* YTpeHHsAsA TPEeHHPOBKA.
* Bropoit 3aBTpak — 25%.
e JIHeBHas TPEHHPOBKa.

» Oben — 30%.

* MonoHuk — 5%.

» BeuepHsas TPEHUPOBKA.

* VxuH — 25%.

[1py BKJIIOYEHMM B MUTAHUE CMOPTCMEHOB CMEUMATM3UPOBAHHBIX MPOAYKTOB
noebilIeHHON Ouonoruueckoit ueHHoctH (IIBLL) B KauecTBe NULIEBLIX BOCCTa-
HOBUTEJIbHBIX CPEIACTB LIEJIECO00pa3HOo clieAylollee pacnpeiescHNne KalopUitHOCTH
TTHILM B TeYeHUe nHA: 3aBTpak — 25%, npuem [NTTBLL nocne neproit TpeHUPOBKH —
5%, ob6en — 30%, nonoHuk — 5%, npuem TTMBLL nocne BTOpOii TPEHUPOBKH —
10%, yxuH — 25%.

CnopTcMeHy HEODBXIMMO 3HATh, YTO TPEHUPOBATLCS W YUACTBOBATL B COPCBHO-
BaHHMSX HATOLIAK HEJIOMYCTUMO, TaK Kak hu3nueckast Harpy3ka B yCJIOBHSIX roJiojaa-
HUA NPHBOAMT K PE3KOMY UCTOLIEHHWIO YITIEBOAHLIX 3aMacoB, M3BMEHEHHIO XapakTepa
MeTabonn3aMa M, Kak CIeACTBHEe, CHUXeHuIo paboTrocnocobHOCTH.

K 06iuenpMHATBIM MPONYKTaM TMOBLILEHHOK OMONOrMYECKONH LEHHOCTH
(TIBLL) TpanUUMOHHO OTHOCAT MPOAYKTHI MHMENOBOACTBA — MEJI, anujiak (MaTou-
HOE MOJIOYKO), MPOMNONKC, LBETOMHYIO MNbUibLy (riepry), mioabl obaenuxm 1 0b-
nenuxoBoe Macno, O6wenoctynHbiMu [ITBLL cuuTaloTesi MOJIOKO H MOJIOMHBIC
MpPOAYKTHI, COMEpkKalue OeNKOBO-eIMTUHOBLIH KOMIUIEKC.

IMonynsipHocTs TNITBLL B npakTHKe criopTa Bhi3BaHa PSIOM KOHKPETHBIX 00CTO-
ATenbCTB. C NOMOIIBIO NPUBBIYHBIX MPOAYKTOB NMUTAHUS, aXe 00/1aalouliX BbICO-
KOH 6MONOrMYecKoi LIeHHOCTLIO, HET BO3MOXHOCTH KOMITEHCHPOBATL 3HAYHTE/ILHBIC
(no 6000—7000 kxan) CyToUHBIE SHEPro3aTpaTkl Y CIIOPTCMEHOB, YAOBJICTBOPHTL 110~
TPeOHOCTDL B MIACTHYMECKMX BEILIECTBAX, BUTAMHUHAX M MHHEPAIbHbIX BELIICCTBAX.

Takue nocrouHcrea [MT1BLl, kak BbipaxkeHHas NUlIEBas HANPABJICHHOCTh, Bbl-
COKasl MULIEeBas MIOTHOCTE, TOMOTEHHOCTD, pasHoobpa3ue yA0OHBIX (DOPM NpUTo-
TOBAEHMA M TPAHCMOPTHPOBKH, XOPOILIME BKYCOBBIC M HAACKHbIC TMTHCHUYECKHE
KA4ECTBa, MO3BOJSIIOT C YCMEXOM MCMNOJb30BaTh MX IMPH OpraHU3auHu MUTAHHI
CIIOPTCMEHOB M Jiofei, aKTHBHO 3aHHMAaIOLLIMXCsl MaccoBoit (hn3MUecKOoi Kylb-

Typoi. [MITBLl ncnonb3ayloTesi B NpakTHKE CnopTa [UIsl PEILICHHS CeAYIOIHX KOH -
KpPETHBIX 3a1ay:
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® [TUTaHWs Ha JUTMHHBIX AUCTAHUMAX U MEKIY TPCHHUPOBKaAMH;
® YCKOpEHMS MPOIIECCOB BOCCTAHOB/ICHUS OpraHK3mMa MocJjic TPEHMPOBOK M CO-
PEBHOBAHMH,
* pCryJisiiMu BOJAHO-COJIEBOr0 OOMEHa H TEPMOPErysiLnM;
* KOpPPEeKTUPOBKA MAcChl TeNa;
* HanpasJIEHHOIO Pa3BMTHS MBILIEYHOM MAacChl CIIOPTCMEHA:
* CHHXCHHs 06BeMa CYTOYHOrO palMOHa MUTAHMS! B MEPUO/L COPEBHOBAHUIA;
®* U3MEHEHMSs KaYeCTBEHHOW OpMEHTAUMH CYTOYMHOr0o pallMOHA B 3aBUCHMOCTH
OT HaNpaBJICHHOCTH TPEHHPOBOYHBIX HATPY30K MW MPH MOATOTOBKE K COpPEB-
HOBAHMSIM,

* WHOIMBUAYATHU3ALIUKA MATAHUS, OCOOEHHO B YCIOBHUAX BHICOKOI'O HEPBHO-3MO-
UMOHANBEHOTO HATNPSKEHUSA;

® CPOYHOM KOpPEeKUHH HecOaIaHCHPOBAHHOIO CYTOYHOIO PaLlMOHa;

® YBEJHUYCHUS KPATHOCTH MUTaHUSA B YCIOBUSIX MHOTOPa30BbIX TPEHUPOBOK.

Ocoboe MecTo cpeny NMPOAYKTOB MOBBILIGHHONW MUIIEBOH LEHHOCTH 3aHHUMa-
10T BUTAMHHHO-MHHEPATbHbIE KOMIUIEKCH. BONMBUIHHCTBO H3 HUX MOXHO OTHECTH
K (hapMakoJIOrH4ecKuM rnpenapataM, MOCKOJBKY B MX COCTAB BXOHAT CHHTETHYE-
CKME BHUTAMMHBI M COJIM Pa3HOil CTEMEHW YUCTOTHl. BHUTaMMHHO-MUHEpaIbHbIE
KOMIUIEKChI B TICPBYIO O4Yepe/lb CIYXaT 18 KOPPEeKUHH MUILIEBOro palMoHa, BOC-
noaHeHus aeduunTa, a Takke oboraleHHs opraHu3aMa CMOPTCMEHOB BUTAMHHaMH,
Makpo- 1 MHUKpo3aJieMeHTamMH. MeTonKa NpUMEHEeHHs BHTAMHHHO-MHUHEPATbHBIX
KOMILUIeKCcoB TpebyeT 0bs13aTeIbHOro KOHTPOS 32 YpOBHEeM obecneueHHOCTH opra-
HU3Ma CMIOPTCMEHA OTAEALHBIMH BUTAMHHAMM, MAKPO- H MUKPO3JIEMEHTAMM.

MU3BecTHO, YTO NPU TPEHUPOBKE BbLIHOCJAMBOCTH BO3pacTaloT MOTEpPH XKeje3a
B OPraHu3Me NMPH OAHOBPEMCHHOM YBeJHYEHUH NOTPeOHOCTH B HEM Ul CHHTe3a.
MMeHHOo noaToMy Y CMOPTCMEHOB Le1eco00pa3Ho NMpOBOAHTD ONPEAC/ICHHE Coaep-
Kanus 3anacHsix (hopM Kesesa, Hanpumep GeppuTHHA, B CbIBOPOTKE KpoBU. Eciin
J1BA MoKazaTeas — conepxanue remoriobuHa u eppuTHHA WK TONBKO (PeppUTH-
Ha — HIBKE VCTAHOBICHHBIX HOPM, TO HeoOXonMa CpoYHas KOppeKLHs deppocTa-
TYCA CINOPTCMEHA.

B uensix AonoAHNTEILHOrO MHTaH!A Ha IWTHHHBIX AMCTAaHUMAX (MapadoH, Kpocc,
BEJIOCHNEAHDIE TOHKH Hil 1I0CCe, JIbIXKHbLIE TOHKH) W B MEPEPLIBAX MEXIY CTapTa-
MI B TeueHHe OAHOTO AHs copeBHOBaHMil (rpebuisi, MIaBaAHUE U T.[.) HAWIYYLIHM
CnocofoM cHAGXKEHHSI OpraHn3Ma SHEPreTHYECKHUM H TUTaCTHYECKHM MaTepHaioM
spasiercst npuMerenue [I1BLL, oGoraweHHBIX YrI€BONHO-MHUHEPAIbHBIMU KOM=-
nuexkcamu. B nocsieanme roibl CNELHATMCTH AKTHBHO M3yMav NpodsieMy NpeacTap-
TOBOTO YIJIEBOAHOIO MUTAHMSA, €10 BIHAHHE Ha paboTOCNOCOOHOCTE H CTIOPTHBHBIH
peayabtat. [pi MHOrOAHEBHBLIX COPEBHOBAHUAX (BEJIONOHKH Ha wwiocce, MapadoH,
CKCAHEBHBIC MOBTOPHLIC CTAPTHL W T.A.) YTAEBOAHOE MUTAHNE MOXHO HAYHHATD Y€~
pe3 30—40 mun nocsie crapra. Ecin y cnmopTcMeHa BCero OAMH CTapT Ha JUIMHHYIO
AMCTAHLMIO, TO TIPHEM VIIEBOIOB ONTHMANEH Yepe3 |,5—2 4 cOpeBHOBaHHS.

Ipyroii BaxHoii 3a1a4eii BOCCTAHOBHTEIBEHOTO MEpHo/a ABIAETCA BRICTPOE BOC-
NOAHEHHE SHEPreTHYECKHX 3aMacoB OPraHu3Ma U Co3aHHe BBITOIHBIX MeTabonnye-
CKHX YCIOBMIt JUIsl MpOTeKaHMs rutactTueckoro obmeHa. C 3ToH LEbIo B MoclienHee
BpeMst uacto ucnonsayior [MIBLl yrnesonHoM HanpaBi€HHOCTH, COAEpXallue
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(PYKTO3Y H MOAMMEPLI TIOKO3Bl, THO0 aHANOTMUHBIE CMECH, CO/epXallue Mei,
NPOAYKTH! rMAponn3a Kpaxmana. CyliecTByeT MHEHHE, UTO PacTBOPLI (PPYKTO3bI
HHTEHCHBHEE BOCCTAHABAUBAIOT 3al1achl TJIMKOreHA B OPraHU3Me B NEepBLie 4achl
MOCAE HCTOLAIOMIHX (PH3NYECKHX HArPY30K Ha BbIHOC/IHBOCTD, HEM PacTBOPLI [I0-
KO3bl. XOpollo 3apekoMeHnoBana ceGs Ha MpakTHKe CACUYIONas cXeMa npumMeHe-
Hua [MIBL cnopTcMenaMu B mepuoa BOCCTAHOBAEHMS 0CE CKOPOCTHO-CHIIOBOIH
paboThl Ha BLIHOCAMBOCTL;: CPA3y NOC/IE OKOHYaHHs TPEHMPOBKHN CMIOPTCMEHY Npe-
JIaraeTcs rMIo- WK W30TOHHYECKHIl pacTBop yIJIEBOJHO-MUHEPAILHOIO HATIMTKA,
a yepe3s 35—45 mun — [N BLl 6enkoBoii HaNpaBAeHHOCTH B XuaAKoM Buae (20-30r
6enka). Yepes 20 MuH (M1 NO3Xe) PEKOMEHAYIOT OCHOBHOM npuem nuim. [Npu
TPEXpPa30BOM OCHOBHOM TMHUTAHWH W ABYXPa30BbIX TPEHUPOBKaX Y KOHbKODEXK1IEB
noaobHas cxema npumeHeHust [TI1BLL npuBOAHT K NOCTOBEPHOMY YBEJIHUYCHUIO
crnelnanbHol paboToCnocoOHOCTH.

[pu GonblMX DHU3IMYCCKUX HANPSKEHUAX BO BpeMs TPCHMPOBOK M OCODECH-
HO B NnepHos copeBHoBaHMH (Ooprba, DOKC, TAXKEN0aTACTHUECKUE COPEBHOBAHMSA,
(exToBaHHe M Ip.), MPH KOTOPLIX PE3KO BO3pACTACT NOTPEOHOCTL B DEJIKE, MOTYT
MCIONb30BaThCsl CEUHabHbIE NPOAYKTEI, OoraTtsie 6enkom, ciocobHbie Hauboliee
BBICTPO OGECNEYUTD YBEIMUCHHYIO NOTPEOHOCTL B OCJIKE.

B kauectse BhicOKO3((heKTHBHLIX CPEICTB NMUTAHKA B NepHoj Donbiuux (u-
3HYECKMX HArpy30K MOIYT MCIOJIL30BATLCS CEeUHUILHbLIE KOHUEHTPAThl C BKIIO-
YEHHEM pacTBOPMMBIX BeJIKOB — Ka3eMHATOB M Ka3€LMUTOB, a TAKKE BUTAMMHHBIX
KOMIUIEKCOB C BKJIIOYEHHEM B MX cocTas ToKogeponos (Butamuna E).

[1o OKOHYAHMM HATIPSOKEHHBIX COPEBHOBAHMI BO3HMKACT peasibHasl ONACHOCTD
BPeMEHHOM XHPOBOH MHGMUALTpauuKn neveHu. Ans npeaynpexacHus 3Toro Heod-
XOAUMO HEenocpeacTBeHHO nociae GpuHua npuHATL 150 1 erkoycBosieMblx yrije-
BOIOB B BMAE caxapa WM MI0Ko3bl. B nanbHeiiliem B TeueHHUe HECKONLKUX JAHCH
KENATCNIbHO CHU3WTL B MUILIEBOM pallMOHE KOJHUCCTBO XWUPOB H MOBLICHTL YIC/Ab-
HbIM BEC TaKMX MPOAYKTOB, KaK TBOPOT, ChIp, fAiflla M 1p., TPECKa, BLIMOMCHHASA
CeNb/lb, COAEPXALMX JIMMOTPONHbIE BellecTBa (MCTHOHUH, XONUH), NPEAOTBPALLA-
JOLIME XXHPOBYIO IUCTPOHIO MEYCHH.

[lpy TpeHWpOBKE, pa3BMBAIOLLEH CKOPOCTHO-CHJIOBYIO BbIHOCIMBOCTH, HCOD-
X0OMMO obpallaTk BHMMaHue Ha yactoTy nutanus. Ocobuie TpebGonanus B nepHoa
BOCCTAHOBJICHMS NPENLARIAIOTCH K OCHOBHOMY IMUTAaHHUIO (3aBTpaky, odeay, yKu-
Hy). B nepsbie 4ackl NOC/E OKOHYAHMS JUIMTCIbHBLIX TPEHUPOBOK HA BLIHOCTHBOCTDL
PEKOMEHAYETCA MPEHMYILUECTBEHHO XUAKaa MULIA: KHCEb, KOMIIOT, MpoTepPTLIC
CyTibl, MyAWHTH, XXUAKHE KAy ¥ apyrue 6aioaa u uaaenust, boratoic yrjieBoJaMu.

B cBo0 ouepenb, KMPOBbIC AMEThI MPH UTNTEALHON paboTe cpeiteii H Manoi
MOLLHOCTH (a3pobHasi 30Ha) cnocobCTBYIOT COEPEKEHUIO MBILLEHHOrO IJIMKOrcHa
W YBeIHYEHUIO aKTUBHOCTH (hepMEeHTOB Jinnonusza u aunorenesa. [pumencune Ta-
KMX JIMET, B COCTaB KOTOPhLIX MOXHO BKJIIOMAThL Oorarbic pacTUTCALHBIMHU XHPAMH
IMNBLL, Bo Bpems TpeHMPOBOK MNpu MouwHoctH paborsl 50—60% MIIK (makcH-
MaJIBHOTO MOTPeOACHMA KUCIOPOAa) MOXET OKa3aTh NMPsIMOE BAHSIHHUE Ha (PH3HE-
CKyl0 paboTocrnocobHOCTL CropTCMEHa.

XHUMHYECKHIA COCTAB pallMOHA JO/DKEH CTPOMTLCS € YUeTOM OcobeHHocTei 00~
MEHa MMHEePaIbHLIX BEILUCCTB B OpraHM3Mc crioprcMeHa. Pekomennyercsi yBsejid-



JHeproaarparsl CNOPTCMEHA 285

YCHHE LUENOYHBLIX IKBUBAICHTOB B PALIMOHE — COJICH Kanusl, Kalblius, MarHusg,
MCTOYHHKAMH KOTOPBIX ABJSIOTCS OBOLUH, (DPYKTHI, a TAKXKC MHHEpanTbHas Boja,
OeJIKM M AMHHOKMC/IOTEI B COCTABE JIETKOYCBOSCMBIX [TPOAYKTOB.

Bbl Hacrosilliee BpeMsi B NpPakTHKE CIOPTa LIMPOKO pacrpoCTPaHCHBI MM-
nmopTHbie U oTevecTsennbie TNTTMBLL 1 Habmopaercs TEHACHUMA K HX DECKOH-
TPOJLHOMY MCNOJNb30BaAHHIO. B CBA3H C NEpenojiHeHUeM COBPEMEHHOrO PhIHKA
[NMTMBL uMnopTHLIMY NPOAYKTAMM HHXKC NMPUBEJEH TIepeYeHb HEKOTOPAIX U3 HUX
(tadn. 10.5, 10.6). Buonoruueckas LEHHOCTh UX BecbMa pa3HoobpasHa. [Tpeumy-
lecTsoM obnanaior chHanaHCHpPOBaHHBIE CMECH THOO XKUBOTHLIX GeNKOB, Jubo
CMECh XHBOTHBIX M pacTUTE/IbHbIX (pacTUTENbHbIX He Gonee 40%). ObazarenbHO
BKJIIOYEHHE B CMECH OCHOBHBIX BUTAMHHOB M cojicit. O4MEeHb BAXHO MNMpEACTaAB-
JISTh peajbHYIO CYTOUHYIO NoTpeOHOCTh criopTeMeHa B Gesike. Her cepbe3HbIX 10-
Ka3aTeJLCTB TOro, uTO cnoprecMeHaMm (naxe 6onudbunnepam) Heobxonumo bonee
2,5—3 r 6enka Ha | kr maccel Tena. [IpuBeacHHbIC Bbille 3HAYEHUSA XapaKTEPHbI
IU1sI CNOPTCMEHOB, TPEHUPYIOLMXCS MO NMPOrpaMMe HaAUMOHAJIbHBIX YEMITHOHA-
TOB M MCXAVHAPOAHLIX copeBHOBaHMii. B cpeanem npu macce tena 80 kr aHa-
onnueckas Tpennposka Tpebyer 2 r Genka Ha | Kr macchl Tena, T.e. 160 r 6enka
B aeHb. B Hopme 80—100 r Genka moctynaer ¢ npuBLIMHON nuuei, a 60—80 r
(2 pa3a no 30—40 r) HeobxonnMo nobasnsats B Buae kokteinsa u3 [NIBL 6enko-
BOH HANpaBieHHOCTH,

Tabanua 10.5. Umnoptibie Genkopbic (mpoTenHoBbie) npoaykTel wan TTTBL 6enkosoit Ha-
MPARICHHOCTH

Haumenosanue Cocras

MOPMVYIIA 80 + (FORMULA 80+)
750 r

80% YCeTHIPEXKOMMOHEHTHBIT GENOK BLICOKOTO
KauecTsa ¢ He3aMeHHMbIMIL AMHHOKHCIOTAMM,
putamuHamu (B-komnneke, C), Mg, Ca u Fe

MOPMVYIA 90 + (FORMULA 90+)
750 1

90% 4YeTLIPEXKOMMOHEHTHBII DC/IOK BBICOKOIO
KAUeCTRA C HeJAMEHHMBIMIL aMiHoKHenoTamu, Ca,
P, Mg st suramuiom B. TpeGyer HOMONHUTEIBHBIX
BHTaMitHOB (B-rpynnbt)

JAWIEHKTUZH
(GELENKPLAN) 400 r

86% 0enok Ha OCHOBC XEJIATHHA W KO/UTareHa

CITOPT u ®UTHECC NPOTEUH
[MTPO (SPORT & FITNESS
PROTEIN pro) 750 r

889% Guonoriveckit aKTHBH LT Ge/KOBbIT KOHUEHTPAT
¢ Ca, Mg, P, Fe u putamunamu B, B, B, B,,, C,
HUALMHOM I TAHTOTEHATOM

ITPOTH3HUM (PROTIZYM-85,
PROTIZYM-90) 750 r

Benkonsie CMECH XKIBOTHOrO Genka ¢ nobaBieHHEM
cpOBOIHBIX AMITHOKHCAOT (IM3HHA, APTHHWHA);
conepxaHie GeIKa COOTBCTCTBEHHO HHIACKCY 85 Win
90%, nonoAHWTENbHAN o4lcTKA obecneyHBaeT
RBICOKYIO YCBOsieMOcTb — 110 82,5% (B pacuere

Ha MblIeYHE i Genok)

BOPTEKC (VORTEX)
120 TaGneTok

CMech BLICOKOKAYMECTBEHHBIX MOJIOYHbIX Benkon

co c6anaHCHPOBAaHHLIM CONEPKaHHEM HEIAMEHHMBIX
AMHHOKHCIOT B TaGNeTHpOBaHHOI (hopMe.
Conepxanme Geska — 43%
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Oxonyanue maba. 10.5

Hanmenosanne

Cocras

90+ MMIIK, 3I'T, AMMUHO (90+
MILK, EGG, AMINO) 400 r, 740 r

CMmech AMMHOTO 1 MONIOYHOTO Ge/IKoB ¢ 10GaBACHHEM
sutamiios A, B, B, B, B, B,,,C, D, PP

i MuHepanos. Conepxanne 6enka — 100%,
BHTAMIHOB i MitHepanon — ue 6oaee 10—40%
CYTOMHOI1 noTpebHOCTH

MPOOELIEH3] MPOTEUH
(PROFESSIONAL PROTEIN) 750 r

ChIBOPOTOMHBI OYHILCHHBITT GEN0K ¢ noGarIcHIeM
HE3AMCHHMBIX aMHHOKHCAOT U MX NPOH3BOAHBIX,
a Takke Fe u Ca. Conepxanue Geaka — 90%

ITPOTEWH 90% MJ1IOC
(PROTEIN 90% PLUS) 400 r, 740 r

Benkopas cMech ¢ coaepxrannem 90% Genka
It OTCYTCTBHEM XOJICCTepHHA, Bel BKYCOBLIX 10DABOK

MbIO3 BU® MPOTEUH (PURE

ZAKHBOTHBI GENIOK C MONHBIM OTCYTCTBHEM KHpa

EGG PROTEIN) 740 r

BEEF PROTEIN) 740 r H COANAHCHPOBAHNBIM COCTABOM HEJAMEHHMBIX
aMHHOKHCHOT. Pekomennyeres s Tnw
C HAPYWCHUAMH MOIKEAYIAOMHOIT KCACIbI.
Conepxanne Genka — 55%

MbIO3 3IT MPOTEWH (PURE [MonnocTbio 0be3RMPeHH LI AL GenoK

C BBICOKHM COIACPHKAHHEM PAIBETRICHHBIX
amuHokMcnoT. Coaepxanne Genka — 53%

MbO2BEIXKETEBJ IMPOTEWH

(PURE VEGETABLE PROTEIN)
740 1

Pacturennhbtii 54% Genok ¢ aobanieHnes yraesoaon

TEXHOIIPOTEHH (TECHNO-
PROTEIN)

CriBopoTousbiil MonouHbIl BGCNIOK NOBBIICHHO
YCBOACMOCTH C NOAHLIM OTCYTCTBHEM XOAECTePItHA.
Conepxanne 6enka — 66%

3I'T @bKO3J1 (EGG FUEL)
LIoKonan, BaHuab

OuuieHHBI AMUHLIT GENOK € CONCPAATINEM NPOTENIA
okono 50%

Tabmuua 10.6. Cnoxubie cmecu TMMBLL yriesoaHo-MuHepaibiONi HANPABACHHOCTH, WK

«3HEPIreTHKH»

Haumenopanne

Cocrap

HUHPHUHKWTH 1700 (INFINITI
1700) 1,6 kr, 3,8 Kr; BAHHb, HIOKO-
nan, KnybHHKa

Cwmech 14% coisopotounoro 6eika i 77% yriacsoiaos
(rnoko3nt 1 hpyKTO3LI) € nOGABACHIEM BHTAMITHOD A,
C, K, putamMunon rpynnsl B, nanrotenonoii KHCAOTDI,
HHauWHa, muHepanon (10 60% cyrounoii norpebioctin)
H ':t]epmcll‘rou NnUmeBapeHus

WH®UHWUTH 3000 (INFINITI
3000) 1,6 kr, 3,8 Kr; BaHIIb, KAKAO

Cwmeck 23% ceisopotounoro Geaka n 67% yrenonon
(rnroKo3bl M PPYKTOILL) C obGaBiaeiiesM sBiTaMmuion A,
C, B,, B,, nuaunna n chepmerrron nuiesapeinis (Gpose-
JiaiiHa, nanavw{a)

CAWBEPI3MH (SYBERGAIN) Cumech Genkon (15%), xupon (7,5%) u yraeponon (69%)

1,2 Kr; BaHWE, LOKOJAN ¢ noGapncHneM sutamubon A, C, D, E, sutasinion
rpynnst B v Munepaton (no 60% cyrounoit norpebiio-
CTH), a TaKxc L-kapuuTina

IMAY3P IUIEKC (POWER PLEX) Yrnepounas cMech U3 painuHbiX nonucaxapiuion (92%)

6e3 BKyca ¢ nobasnctinem K, Mg i purtamuta B,
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Oxonuanue maba, 10.6

Haumenonaune Cocrap
9HIBOJIMK M3ACC (ANABOLIC | Cmccs Monounoro Genka (15%) u yriesonos (39%) ¢ no-
MASS) Banuab, wokonan GanneHueM putamMuton A, C, E, PP, BHTAMMHOB rpynimnsi

B u munepanos (10 35% cyrounoit notpeGHocTH)

M3CC 1000 (MASS 1000) panunb, Cwmech Gesikon (14%) u yrnesonon (71%) ¢ putaMUHAMKU
IHOKOIL A, C, E, PP, puramuHamu rpynnst B ¥ MuHepatamu

(10 45% cytounoi notpe6HOCTH)

CYTIEP META M3CC 2000 (SUPER | Cmecs 6enkon (20%) u yraeponos (30%) c noGapnenu-
MEGA MASS 2000) panunb, woko- | em sButaMuHoB A, C, B,, B,, B,, B,,, PP i mutcpaiosn
naa, KnyoHuka (10 60% cyrounoit norpebrocti) u E (460%), B, (290%)

CYIIEP META M3CC 4000 (SUPER | Boicokoxanopmiitas cMmech GeJIKOB i yrienoaos, 06ora-
MEGA MASS 4000) pannab, WIOKO- | LIEHHAA KAPHUTIHOM, KPEaTHHOM, OPHHTHHOM M /10628~

nan, KayGHUKa, opex ne’neM scex sutamMuton (cM. MEGA MASS 2000)
MEPOOMAHC Y3HUT IOUHEP benkoBo-yraesoaHas cMech ¢ COACPKAHHEM YI/IEBONOB
(PERFOMANCE WEIGHT ceuitie 70% u noBarncHHEM OCHOBHLIX BUTAMHHOB
GAINER) 1 MIHEpAnOB

TAUTEPC MHUJIK (TIGER'S LokonanHeie GaToHMHnKH « MOIOKO THIPa», COCTOALLIHE
MILK) 63 r, wokonan 13 17% monounoro 6enka u 58% yraesoaon

TAWUTEPC CIIOPT (TIGER’S [Lokonaausie 6atoHunkn « THIP-CcriopT, COACPAKALIME
SPORT) 65 r. wokonan 17% Genka, 60% yrneponos u no6apkn uTanmiHos C,

BuTamitHoB rpynnst B (no 100% cyrouHoii notpebHo-
ctin), a Takke D, H 1 nantoreHoBOI KHCIOTHI

[Mpu Mcnons3osBaHuH GENKOBBIX KOHLEHTPATOB HANO YMHTHLIBATE UX GHONIOTHYeE-
CKYIO UCHHOCTD. Uil 3TOTO MOXHO CPaBHHThL COAEPXAHME HE3AMCHMUMBIX AMHHO-
Kucnor s | r Genka IMTBL ¢ conepxannem 3Toi Xe aMHHOKHCIIOTHI B | r MAGATBHOIO
Ocnka. st B3pocaoro yenoseka (MyXUHHBI) B KAQYECTBE HACANBHOTO Oe/1Ka MpuMe-
HSLIOT aMiokucaoTHyIO wkKany Komurera ®AQ/BO3 juist pacuera aMMHOKMCIIOT-
Horo ckopa. [Mpemwnaracmolii ypoBeHb aMHHOKHCNOT — | Mr Ha | 1 6enka:

e wioneitunn — 40;

* neitumn — 70;

* JIU3HH — 53;

* METHOHNH + UHCTeHH — 35;

* (huHIanaHnK + Tuposnn — 60;

* Tpeounu — 40;

* Tpuntodan — 10;

e gautini — 0.

HUroro — 360,

Exennesno INIMBLL amoryr cocragnsate He Gonee 25% obueit KalopuHHOCTH
nuin. Jins cnopremena ¢ Maccoii Tena 80 kr, Mpu CpeAHECYTOYHOM Pacxoe IHEpruM
4000 kxan, 250 r cyxoii cmecu TN BL 6enkoBoit HAMPABAEHHOCTH — 3TO MAKCHMYM.

CyuiecTBeHHbIM  (PAKTOPOM, JHMHTHPYIOLIHM CMOPTHBHYIO paboTocnocob-
HOCTb, SIB/ISIIOTCS TOTEPH BOIbI M COJICH M, KaK C/E[CTBHE, HApYLUEeHHEe TepMOope-
ryisiuMM opraHuama crioprcmexa. [loTepy BoAbl NMpH yMepeHHOH (hM3HUECKOH
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Harpyske B TeueHHe | u y cnopreMeHa ¢ maccoii tena 70 kr nocturaior 1,5—2 /4
(ripu Temnepatype 2025 °C). [lnst Bo3MelleHUsI TIOTEPH BOMILI M CONeit y cropTcMe-
HOB LeNIec000pa3sHo NPUMEHATH CMELHANLHBIE PACTBOPB! IIOKO3LI C COJISIMM Ka-
JIHA 1 HATpUs HebonbwnMu nopuuamMiu uepes 10—15 MuH. [NocTynneHue XnUaKocTH
HE JIOJDXHO MpeBLIlaTh | 1/4, 1 xenarenbHo, YTobbl ee TeMnepatypa 6bina B npene-
Jax 12—15 °C. 310 CBA3aHO C MONOXHTENLHBLIM BIUSHHEM OXJIAXAEHHsI 1OJIOCTH PTA
W HOCOTJIOTKH Ha MPOLECChl TEPMOPEryJIsiLiMK.

CyniecTByeT psin peKOMEHIALNii 10 nonaepxXxaHunio 6anaHca Boabl ¥ coneii B op-

TraHHU3MeE 10 Ha4Yasla U BO BPEMsl COPEBHOBaHMI:

* HeoBXoAMMO MoANePXNBaTh B OPraHM3Me PaBHOBECHE MEXIY MOTEPSIMH BOAD!
M ee norpebieHneM. HenonycTHMo HaunHaTh TPEHUPOBKY MPH OTPULIATEb-
HoM DanaHce BOI;

® CriopTcMeH JomkeH noiay4yars 400—600 ma 3a 40—60 MUH 10 TPEHUPOBKH,

* BO BpeMf COPEBHOBAaHWW CMOPTCMEH [OJDKEH Mojayvyath HebGoibline nopuum
(40—70 mn) BOOBI WJIM YIJIEBOAHO-MHHEPAIbHBIX HAMUTKOB M KakK MOXHO
yawe. I1s 3TOro cieayer MCronab3oBaTh CnelHanibHbie OannoHbl /UIsl BOIBL.
Ha mapad)OHCKMX IMCTAHLIMSIX, B BEJIOFOHKAX Ha I0CCE, MPU BbICOKOH TEM-
nepaTtype BO3AyXa CINOPTCMEHbI 00/3aTeIbHO AO/DKHBI MHTh, AAXKE €CIH OHM
HE HCMBITEIBAIOT XaXnbl. [Ipu 3TOM HEOOGXO/IMMO CTPOro BhIMOJHATE rpadMk
MHTLEBOTO PEXHMa;

® BO BpeMs TPEHHMPOBKM HENb3s YyNoTpebsiTh OXNAXKAEHHYIO KUIAKOCTh B Donb-
1IOM KOJIHYECTBE;

* Bona, moTpebiseMasi COPTCMEHOM BO BPEMs TPEHUPOBKM, HE IO/IKHA CONEP-
XaTh CONEeBLIX N10DBaBOK;

® BOCMOJHEHHE MOTEPH BOALI K COJIEH AOJKHO NPOBOAHUTLCS HEMOCPEACTBCHHO

nocnae GpuUHULLA,

YuuThiBas HEOOXOAMMOCTE BOCIOJMHEHMsI 06BbeMa KMIKOCTH M MOTpeOHOCTDL
CIIOPTCMEHAa B YIJICBOAAX JUISl MUTAHUS HA JUTMHHBIX AUCTAHLMAX, MOXET MUCIOJb-
30BATBECA OLICTPOPACTBOPHMMBIM KOHLIEHTPAT YIVIEBOAHO-MHHCPAJILHOTO HAITMTKA.
B ero cocrtaB BXOASIT YIJIEBOAbI Pa3HOH CTCMCHM CIIOXHOCTH, MHHEPANbHbLIC COJH
IeJI0YHOM opHeHTaUMK (HaTpuil, Kamuit, KanblMid, MarHuii M aAp.) U HCKOTOPLIC
OpraHM4yecKkue KMCaoThl (JIMMOHHas, ackopbuHoBasl, MIIOTaMHHOBAS, acnapariHo-
Basl), aKTHBM3MPYIOLLUE OKMCIMTE/ILHLIE MPOLECCHl B opraHuame. st npuaanns
HAIMTKY BBEICOKUX OpPraHOJICNTHYECKUX CBOMCTB B €r0 COCTAB BKJIIOYCHBI JIMMOH-
HBIA WY YePHOCMOPOAMHOBEIN cok. [Ins nonyvyenus: Hanurka 200 r KoHLIeHTpaTa
PacTBOPAIOT B HEOOJbILIOM KOJIMYECTBE TEIJION BOALI, Mociie 4ero obumi 06beM 1o0-
BoaaT 2o 500 ma. HamuTok ynoTpebisiioT Ha AMCTAHUMK HEBONLIIHMHU TTOPLUHSIMH
(70—100 mn Ha nipueM) Kaxbie nonyaca apuxeHus. O6uiee KonnuecTso norpede-
HMA CYXOro KOHLIEHTpaTa He noxHo npesbiars 200 r (no cyxomy Becy).

bonbloe 3HaueHWe WMEET HOpMalnu3alMs BOAHO-coJieBOro GajiaHca B TMpo-
Lilecceé BOCCTAHOBJIEHUSI OpraHW3Ma, KOTOPbIM HAUMHAETCS HENOCPEACTBCHHO M0~
cJie 3aBeplieHMs (PM3MUECKMX Harpysok. Bo mMHorux suaax criopta TpeHHPOBKH
CBS3aHBI C roTepei BoNbIIOro KOJMWYeCTBa BOALI M COJIeH, O YeM CBUACTEJILCTBYCT
BBIp@XeHHOE YYBCTBO Xaxawl. Haubonee 3¢deKTHBHO BOCMOJIHWTL 3TH MOTEPH
MOXHO C TOMOIIBIO CIabOKMCIBLIX K cnabocnankux MUHEPAIM30BAHHBIX HAMTUTKOB,
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FHMO- U H30TOHMYCCKUX PAacTBOPOB YIJIEBOAHO-MHHEPAILHBIX KOMIUIeKcoB, [1pu
3HAYMTENILHOMN JeruapaTaluM ClIOPTCMEHY HeOOX0nUMBbI 4—6 % pacTBOpPLI, KOTOPHIC
MOXHO [MUTL 10 MOJHOTO YAOBJACTBOPEHUS CYOBEKTUBHOIO YYBCTBA XKaXIIbI B Nep-
BO# (hase BoccTaHOBIEHMS MOCE OKOHYaHUS (PUIHUCCKUX HArPy30K.

M3BeCTHO, 4TO Npyu CNOPTUBHOM Harpy3ke YCHJIMBAEcTCs OTAaya B KPOBb KaTe-
XONaMHHOB, MHCynuHa, anpeHokopTuKoTporiHoro (AKTI) W Apyrux ropMoHOB.
B nepuon BoccraHoBaenus nopsiwaercs cekpeuus AKTI, aHaAporeHoB, THPOKCH-
Ha ¥ MHCYIMHA. MU3MeHeHHs TOpMOHAJIBHOTO CTaTyca HOCAT MHAUBMAYANBLHBIN Xa-
PaKTEp M 3aBUCAT OT M0J1a, BO3PAcTa, YPOBHS NMOArOTOBKH, (PM3HYECKON HATPY3KH
W HEPBHO-3MOIIHOHAJILHOTO COCTOSIHHMS CIIOPTCMEHA.

DU3HONOrMYeCcKH NMPaBWILHBIM NMPH OPraHU3aLUM MMUTAHUS CIIOPTCMEHOB Clle-
IOYET CUMTATh CBOBOAHBIN BLIOOP CBEXMX OBOLIEH U (DPYKTOB B TEYECHHE BCETrO MHS.
B Takom cnyyae 6o/biloe KONHYECTBO 3THX NMPOAYKTOB HE OKa3biBAaET HEXenaTe/b-
HOI'o AeMCTBHS HA OpTraHbl MUILEBAPEHUsl, HE MPHBOAUT K PACCTPOHCTBAM H YBE/IH-
YEHHIO 00beMa KeNyaKa U KULLIEYHHKA.
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NATO®U3N0NOrna NULLIEBAPEHUA

PaccTpoMCTBa NULLEBAPEHUA B NONOCTH PTa

PacctpoiicTsa nuiuesapeHHs B MOJOCTH PTa B OCHOBHOM CBSI3aHbI C HAPYILIEHH -
€M CeKpeUHHu 1 obpa3oBaHus CIIOHBI, XapaKTepa MeXaHMYecKoi obpaboTkn nuium
B POTOBOI MOJIOCTM.

lunepcaausayus MOXeT BOZHUKHYTh MOJI AEHCTBUEM TAKHMX MPUYMH, KaK:

* BOCMAINTENbLHbLIN NPOLIECC B POTOBOI MOAOCTH (CTOMATHTLI, THHTMBHUTLI);

® HHTOKCHKALIMS HUKOTHUHOM;

® NEeMCTBUE NMapacUMIATOMHUMETHKOB (MUJIOKApPNMKUHA, TUMOJ0A);

®* TOKCHKO3 DepeMeHHBIX;

* SHUEMATNTHI;

* pasnpaxeHue OnyxKaaiollero Heppa.

M36piTOYHOE OlueNauMBaHKe, HACTYMAIOLIEE B pe3yjbTarte runeprpoayKunn
CJIIOHBI, MPUBOAUT K CHHIKEHHUIO MENTHYECKOH aKTUBHOCTH XEJY/IOMHOIo COKa, €ro
OaKTEPHMUMIHON AaKTMBHOCTH. IDTH (PAaKTOpbl CNOCOOCTBYIOT YCKOPEHHOMH 3BAKY-
UMM XeJYA0UHOro COAEPAKUMOro B IBEHAALUATHUTICPCTHYIO KHILKY.

Tunocanusayus BO3HUKAET:

® [IpY BOCHNAJIEHUH CIIIOHHBIX XKeJe3;

* XMPYPrUUYECKOM yIalleHUU Xelles,

® BO3NEHCTBMM TOKCHHOB;

* pagvalMHu;

* ClaBJIEHMH pa3pacTalolleit OMyxoJblo;

® TMINEPTUPEOMIHOM COCTOSHHMH;

* [IOPaXXEHWH OMNpeae/ieHHBIX 30H runoTailamMyca.

HenocTaTtok CHIOHE! BBI3BIBACT YMEHLLUICHUE CCKPCUMH JIM30LUMMA H pasBHTHE
Kapueca 3yDoB, rloccuTa, HapylleHWe MPOXOXJACHHsI MUILLM 110 NTUILCBOALY, NpHBO=-
IMT K €Ero TpaBMHPOBaHHIO.

PaccTpo#cTBa I10TaAHMA MOTYT NMPOSIBAATECS B BUe nucharuun u adarni.

K ducghazuam OTHOCAT COCTOSHMS, KOTOPBIC COMPOBOXAAIOTCS 3aTPYAHEHHEM
NpOorJiaTbiBaHMWA TBEPAOH MHLIM, BOAKI, NONagaHHEM IMHLIH B HOCOIJIOTKY, BEPXHHE
IbIXaTeNbHEBIE MYTH.

Adpazus 3axmiouaercs B HEBO3MOXHOCTH NPOrJIaThiBaThL MULLy. Haue Bcero npH-
yMHAMM OWcharnu M adarvn OblBAIOT BOCMANMTENbHbIE 3a60eBaHMs CIM3UCTON
060I0YKH IMOJIOCTH PTa M IJIOTKH, aPTPO3kI CYCTABOB HHXKHEH YEJIIOCTH, TMIIEPTOHYC



laTochuavonorus nuLLeBapeHus 29

NGO rUnoTOHYC KeBaTEABLHBIX MbIIILL, HApYIICHNUS adyxhepeHTHOM! U 3 epeHTHOH
MHHCPBAUNK XKEBATENIbHbLIX MBILLULL, MOPAKCHUS LIEHTpPaA IIOTAHMS, NMCUXUHCCKHE
paccTpoiicTsa.

B pesy/ibTate yKasaHHbIX NATONOrMYCCKMX MPOLICCCOB HapyLIAETCs MOCTYIJIe-
HHE MUK B XKEJYI0K, MOXET 10MNManaTh B ILIXATE/bHbIC MYTH W BBI3LIBATE ACIHpA-
LHOHHBIE OCIOXHEHHUS (aCITMPALIMOHHYIO MTHEBMOHMIO, acuKeHio, GpoHxocnasm,
abcueccsl 1Ierkoro).

PaccTpoiicTBa nuLieBapenus B NULIEBO/E U KENy/Ke

[pu duchynxyuu nuigesoda oTMENAIOTCs 3aTPYAHEHUE IPOXOXACHUS MULLH
MO THILUCBOAY B XKEAYA0K, 3a6poc conepXUMOro xeayinka B nuueBon. [Mpuuu-
HAMM TAKOIo COCTOAHMA MOTYT ObITh CKJIEPOTHYECKHE M3MEHEHHs CTEHKH MH-
LIeBOAA [10C/E OXOroB, CrnaiMa CTeHKH MULUEBOAA, HAPYIIEHUS HEHPOreHHOro
reHesa peryysiliii TOHyca MbILILL MUILEeBOAA M C(PUHKTEPOB, M3OLITOYHAS NMpPO-
aykuusi BAB, cHUXaloWMX TOHYC MBI OKCHAA a30Ta, AoaMUHa, CEKPETHHA,
cepotoHuHa, M30biTouHas npoaykuusi cyoctaHuuu P, racTpyHa W MOTHJIMHA,
HANPOTHB, 3JHAYNTEILHO MOBBILIAKT TOHYC HIXHE! YaCTH NMULLEBOAA U HUXHEro
chuHKTEpA.

B cayyae vapyuieHus (pyHKUMN BEpXHEH YacTH M Tela MULLIEBOAA pacCTpOHCTBRa
MOTVT MPOSIBAATLCH B BILIC axaqa3uu — JUIMTENbLHOIO Cria3Ma r/ankoi MyCKynaTy-
Pbl Tea MULIEBOa H HUXKHEro c(QUHKTEPA, OTCYTCTBUEM MEPUCTAILTHKH, a TAKXKE
dudhghysioeo cnasma nuwegoda, XapaKTepU3YIOLICIocsl COKpalICHHEM TIAOKOH My-
CKYJIaTypbl BCEX OT/IEI0B CTEHKH IMTHILIEBOAA MPH COXPAHEHHOM TOHYCE €ro HHXKHETo
C(PHHKTEpA.

[MaToreHeTHyeckas OCHOBa axanasnM MUILIEBOAA — HapyLICHUE BarycHOHW pe-
TYASILH NepPCTHEBUAHOM MbIIULLL. Axanasus Kapauu oObsicHsieTcst ocaabaeHuem
NapacuMnaTHICCKHX 1 npeobiaiaHneM CHMNAaTHYECKHX BIAMSIHHIA HA TOHYC MbILLLL
Kapauu.

Hanporus, norepsi TOHYCa BEPXHEro W HHXHEro CQUHKTEPOB MHLIEBOAA
M MBILILL NHOEBOAA NOAVHIUIA HA3BAHWE amoHuu nuiesoda (THNOTOHHH, THITOKH-
HE3MM, Xa1a3H i BEPXHEro H HIKHEro cuHkTepos). B ocHOBE axaiiasuu NMULLEBOAA
JICKAT CTPYKTYPHO-(DYHKLIMOHUILHBIC PACCTPOHCTBA HEPBHO-MBILICHHOrO anmna-
paTa. ATOHISI MOXET BO3HHKHYTH MPH HAPYILUEHHUX MO3rOBOro KpoBooOpalleHus,
CHPMHTOMHEAHH, XPOHHYCCKHUX 330daruTax, peBMaTOMAHOM apTPHTE, OTpaBje-
HHN TOKCHMHBLIMH SLIAMM, BbI3bIBAIOIIMMH HEBPUTHI (B YaCTHOCTH, BiyKIalOLIEro
Hepsa), YacTo aTOHMS NMUIICBOLA BCTPEUAETCS Y HEBPONOrHYECKHX DOJILHBIX C M10-
paxeHueM rnepid)epHIecKHX HEPBOB, Y OXWIBIX JIIOACH, 0CODEHHO aCTCHHYECKOro
CIIOXKCHMUSI.

Facmposzohacearsnsiit peghrioxe (pedpniokcHas 6onesHs, pediokc-33o0garur,
NenTHYecKuii 930taruT) BO3HHKAET B PE3YJIbTATE HAPYILEHHSA COKPATHTE/IbHOM aK-
THBHOCTH IJIANIKHUX MBILULL HILEBOAA H HHXHEro c(hMHKTEPa MHIIEBONA, CIENCTBH-
eM Yero ARIAIOTCA YMEHbIIEHHE NePHCTAIETHKN U ATOHUA HHUXHero chuHKTepa.

B HOpME HEMOCPEACTBEHHO MOche NnpyeMa nuiuy HabnionaeTcs He3HAHTENb-
HbII 3a6pOC KeNYI0UMHOTO COAEPXKMMOro B MUILECBOA, YTO 00ycoBNeHO (hu3anono-
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THYECKHM paccnabieHneM HUXHero cunkTepa. [Tocne HeCKOILKUX [JIOTATEILHBIX
OBHXEHHI HIDKHAA YaCTh IMHILEBOIA OMHIIAETCS OT MUILEBbIX Macc.

[1pn naTtonorimucckoM pediiiokce Bpems 3abpoca MUIILM B NHILIEBOJ B TEMEHHE
cyToK coctaBiser 90 MuH u Gonee, a MPONOKUTENBHOCTL OJHOIO NPOSBICHUSA
pedIIIOKca COCTABNAET HE MEeHee 5 MHH.

[TpoBouMpyIowHMH haKTOpaMH B pa3BUTHH pe(IIOKCHOI 60/IE3HH MOTYT BBICTY -
MaTh BPeAHbIE MPUBBLIYKH (KypeHUe, anoynoTpebieHHue ankoroiemM), aHTaroHMUCTHI
KaJibUHA, XOMHHOJHUTHKH, - H ﬁ—a.upcumm:m:n-mu. ACTPOTEHLI, NMpocTarinafHim-
HBI EI H E,, opanbHbie KOHTpaUuenTHBLl. YacTo 310 3aBonesaHue CONPOBOXKIACTCS:
OMPHINCKOU — HEKOHTPOJNIMPYEMbLIM BBIAEACHWEM BO3AYXA WM MHILM W3 Xeayaka
B ITHIICBOA ¥ POTOBYIO MOJIOCTh; Cpbl2ugatiies — HENPOU3BOJIbHLIM 3a0p0oCcOM HacTH
KEeNyAoYHOro CONEPXKHUMOro B MOMOCTh PTA U HOCOBBIE XONBI; W3MC020li — CYOBLEK-
THBHBIM HEMPUATHLIM OLUYLUEHWEM XOKEHMS B aMUracTpajibHoOM 00J1acTH (B pe3yib-
Tare 3abpoca KHCIO0ro COAEPXKUMOTO XeNyaKa B MUIIeBon). B HeKOTOpLIX cayvasnx
MOXET BO3HUKHYTb aCITUPALINA XEJTYAOUHBIM CONCPXKMUMBIM.

Maronorus Xenyaxa

Kenynok BbInoOjHseT weAbid psin  (DYHKUMIT: MOTOpPHYIO, 3IBaKyaTop-
HY10, CEKPETOPHYIO, WHKPETOPHYIO, MNOJIEPXAHHWE BOAHO-2JIEKTPOJINWTHOIO H
KHC/IOTHO-OCHOBHOIO romeocta3a. Hapyiuenue ofHoM M3 3TUX (DYHKIHIA BbI3bl-
BaeT MOCAENOBATENLHYIO LEMNb PACCTPOUCTB KAK HEMOCPEJACTBEHHO B XKEJYAKE, TaK
U B 1pyrux otaenax KKT.

lleuzamensnasn gynicyus xenynaka obecrieunuBaeT nepeMelieHue nuilM B Hanpas-
JICHHH OT TeJla XenyaKa K aHTpankHOMY oT/eny ¥ obpatHo. baarojaps atomy nuila
WU3MENBYAETCH U MPOJBUTaeTCs Aasiee B KMIueYHUK. ApurarenbHast (pyHKINs Keayl-
Ka peryavpyercs OiyXnalomiMM HEPBOM, CUMMaTUUYECKOH M METACHMMNATHUCCKON
HEpPBHOM cucreMamu. AxkTusauus 3hdepeHTHbIX BONMOKOH Gayxialonero Hepsa
YCWJIMBAET MOTOPHKY XEJIYIKa, a YCUICHUE aKTUBHOCTH CUMIMAaTUYECKOIro oTiaena
€€ YTHEeTaeT.

Tunomonus dceayoka MOXET NMPOABIATLECA B OCTPOH M XpOHHMUECKOH (hopmax.
ITpyHyrHaMM OCTPOM TMITIOTOHWUU MOTYT CJIYXXWTL HApYIIEHHs! HEPBHO-MbILLCHHO-
r0 B3aMMOICHCTBMSA, HapyLIeHHs peheKTOPHON peryisitin MOTOPHKH KeYIIKa,
HHTOKCHUKALIMM, NepeeaaHue, NpueM 00LILIOro KOAMUecTBa rasuponaiHON BOAbLI.
I1p¥ XpOHMYECKO# aTOHUH, KaK NMPaBUIO, UMEETCH MPEnsTCTBHE VISl ITPOABHKE-
HHA MALA U3 XKeNyaKa B ABEHAOLIATUTIEPCTHYIO KHLUIKY: A3BBI MWJIOPHUCCKOIO OT-
nena, MUNOpocnasM, pyblLoBsle U3MeHeHUs npuBpaTHUKa. [lpn ckinepoacpMuim,
nvabeTuyecKoi HeHponmaTHM TAKXKE MMECT MECTO CHHXCHME TOHYCA MBILLLL XKe-
JIyIKa.

Tunepmonus sicenydka BO3HMKAET B pPe3yNbTaTe AMCKOOpAMHAUMH paboTLl BE-
TETATUBHOW HEPBHOM CHMCTEMEBI C mpeobsagaHHMeM TOHyca Gayxjalolero Hepba.
Y 60NbHBIX BOZHMKACT OLUYLUEHME NMEPENOoMHEHMUS XeJyNKa 110cJie MpueMa MmuiH.

HdpyrumMu opMaMy HapylUICHHA TICPHCTAILTHKH XEayAKa SBISIIOTCH maxu-
2acmpuu ¥ maxuapummuu, B oCHOBE 3TUX HapYIIeHUH JieXHUT (CHOMEH BO3HHMK-
HOBEHMSI SKTOMMYECKOro BONMTENSl PUTMA C YCKOpeHHOit 6o HeperyaspHOi
MOnyaALuMer uMnynsco, O6e hopMbl MPUBOAAT K YCKOPEHHOM 3BaKyaluy (runep-
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KHHE3y) KeJly[I0uMHOTro coAepXUMOoro. TTpH runoTOHMM U TMNOKUHE3WH 2BaKyaLIus
3HAMMTENILHO 3aMEJUTACTCS.

Hapyuienne MOTOPHKH XKeJy/Ika MOXET NPHBECTH K MOABJICHUIO PAjia CHHAPO-
MOB: AEMITMHI-CHHIPOMA, U3XKOTH, TOLIHOTBI, PBOTHI, CHHAPOMA PaHHEro HAChl-
LIEHHS,

Hemnune-cundpom pa3puBaeTcs nocie ONEepaTHBHOTO YAAICHUA YACTH Xeyi-
Ka. MexaHu3M pa3BUTHS CUHIApPOMA CBSA3aH ¢ GBICTPOI BaKyauueit KeJynIouHOro
COAEPXMMOI0 B ABEHAALATUNEPCTHYIO KHIUKY, NMOCTYIICHHEM DONBIIUX 0OBEMOB
BOIbI B IMPOCBET JIBEHA/LUATUICPCTHOW KHIUKHU (B CBA3M C BBLICOKOW OCMOJISIPHO-
CTbIO), OIHOMOMEHTHBIM MOCTYIUIEHUEM B KPOBb [JIIOKO3bl, COACPXALUCHCS B MMH-
uesom coaepxkumom. [lepemeuterne Gonbuinx 06LEMOB XHAKOCTH B [MPOCBET
KHILEUYHHKA 10 rPAAMEHTY KOHLEHTPaLMH CONMPOBOXIACTCS Pa3BUTHEM MMITOBOJIE-
MMM M, KaK CJIe[CTBHe, NOBbILIEHWEM YPOBHSI [JII0KO3bl B KpoBH. [Ipu 3TOM CTH-
MyJaupyercest pabota B-KAeTOK MOKeNyA0UHOH Kenesbl, YTO TPUBOAMUT K BeIOpocy
HMHCYJIMHA M CHIKEHH IO KOHLIEHTPALIMH ITIOKO3bl B KPOBH — THNOrNHKeMun. K-
HHYECKH 3TO COCTOsIHWE MposiBiasieTcst ¢aabocTbio, HHOrjaa oOMOpOKaMH, Taxu-
Kapauei, GNeHOCTBIO KOXHBIX MOKPOBOB, XOMOMHBIM [MOTOM, I'OJIOBHOU O0oNbIO,
TOUIHOTON W pBOTOI1, BOJAMH CXBATKOOOPa3HOro XapakTepa B JXHBOTE.

CE'H}JIC’H?OPH(H? aKmuenocns causucmou oboaouxu xenydfca 34aBHCHT OT MHOIMX
(hakTOpOB: HACNE/JICTBEHHOCTH, KOHCTHTYLIMH, M0Ja, BO3pacTa, BpEMEHH roaa u cy-
TOK, BapOMETPHUCCKOI'O IABICHHS, COCTaBa MULLM M T.I.

Llupkannas akTHBHOCTH CeKpeunH o0ycloBiieHa NMEPHOAHYMHOCTLIO AKTHBHO-
CTH GAYKIal01Iero HepBa, KOTopas YCHINBAETCs B BEMEPHHE Yachl, a YMEHbIUIACTCS
B VTpeHHue. Kypenue, kpenkuii Kode, cnabelii ankorons, papMHHPOBaHHBIE yriie-
Boabl, AKTI, TTT, HCyIMH MOBLILAKOT CEKPELHIO CAU3HCTON 0D0NIOYKH XeNlyaKa,
a MCHXOIMOLHOHATBHOE HATIPSLKEHHE, KPETKHE AIKOTOJIbHbIE HANMUTKH, MHHEpa-
JIOKOPTHKOILULBL, MNKOKATOH — YTHETAIOT CEKPELLHIO,

AULCTIWIXONMH, TACTPHH N FHCTAMMH 00J1anai0T B3aMMOMOTEHIHPYIOILUM NeH-
CTBHEM W BbI3BIBAIOT AKTHBAUMIO OOKNAZOYHBIX KIETOK, OAHAKO MEPBEHCTBO
B CTHMYJISIIIMN BbIPabOTKI COMSIHON KHCIOTHI MPHHALICKUT ructaMuny. MeHee

BuIpAKCHHBIM 3(dexTom obnanaet npocrarnanany F,-a. HanpoTtus, npocrarian-
AUHBL Tpyiin A, E 1 npocTtaunkJIHH NOAABIAIOT CEKPELNIO KHCNOTEE H NMENCHHA.

Mexannasm peryasiini ceKpeLinn B XeJyaKe HAXOAUTCsl MO/ KOHTpoJeM Onyx-
Jawoinero Hepsa. [MosbiieHne Tonyca OayXaalolero Hepsa CoMnpoBOXAASTCH na-
PULICALHBLIM MOBLITICHHEM YYBCTBHTEILHOCTH CCKPETOPHBIX KIETOK K THCTAMHHY
W racTpiHy. FHCTAMIH PeryanpyeT BoUICNIEHHE FACTPHHA M OKa3bIBAET HHIHOUPY-
jol1ee JiciicTeIEe Ha ero cekpelnio. B cBolo ouepenb, AUETHIXONMHH H racTPHH, BO3-
nesicrnyst Ha ECL-KAeTKH 1 TYSMHBIE KJIETKH, COCOOCTBYIOT BBUIENICHH IO FTHCTAMHHA.

JHarHoCTHYCCKIM KPUTEpHEM AKTHBHOCTH BaryCHOH CHCTEMbI MOXET CITYXKHThb
KOHLUEHTPAIHA NaHKpeaTHIecKoro nojaMnenTiIa, KOTopasi CHHXaeTcsl napajeiib-
HO YCHACHHIO AaKTHBHOCTH Oy XKAaloLLIero Hepsa.

BapuanTtsl HapyuieHHil perysilii ceKpeTOpHOH aKTHBHOCTH XKeJlyIKa IMposiB-
JISIOTCS B BHAE runep- aubo runocekpeurn. B 3aBUCHMOCTH OT XMMHYECKOTO CO-
CTaBa XeJYI04HOr0 COKA BbIIEAIOT HOPMOLIHAHOE, THITEPaUHAHOE, MTHIT0ALHIHOE,
AHALMIHOE COCTOSAHHS, aXHJIHIO H AXJIOPTHAPHIO.
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Tunepcexpeyua BOZHUKACT NPH AKTUBALMM NAPACHMMIATHYECKHUX BETETATHBHBIX
LIEHTPOB THO0 noxa AeiicTBUEM nurecTHBHbIX nentuaos (XK, racrpuna, 6ombesun-
Ha), TMCTaMHHA W ALCTHIXONMHA. YBENHUEHHNE BbLICJIAEMOro CEKpeTa He BCera co-
TIPOBOXIACTCS YCUIIEHUCM BLLOENICHUs! CONSTHON KUCNIOTHI. TakK, Nnpu cenTUUecKMuxX
COCTOAIHUAX oOpasyercsi GONbLIOE KONMYECTBO XKENYAOUHOTO CEeKpeTra ¢ HHU3KUM
COACPXAaHHEM XJIOPUCTOBONOPOAHOM KHCIOThI. ['MnepkanblmMeMusi, HUKOTHH, M0-
HIDKCHHAA TEMMEPaTypa Tesa YBEIHUUBAIOT XKEeNYA0UHYIO cekpeluio. [ToBbllLeHHAas
CEKPETOPHAsA AKTHBHOCTb M [UMEPXJIOPrHAPUS MOBLILIAIOT PUCK BO3HUKHOBEHHUS
M3BbA3BIEHUH 1 2po3uit. [loHHXEHHas ceKpeTopHasl aKTMBHOCTL MOXET ObiTh pe-
3YJIBTATOM HHTOKCHKALMH, aTpo(hHMUECKOro racTpHTa, paka xXenyika.

lunocexpeiua aBnseTcs NPUYMHON HEAOCTATOYHOTO YCBOSHUSI MOHOB Xenesa,
YTO MPUBOONT K Xene3oaeuuMTHON aHeMuu. OTCyTCTBME CONSIHOM KMCIOThI TIPH-
BOIAHT K HAapyLUIEHWIO NepeBapHBaHMA OCKOBOM NMULUM, KMUUIEUHON NWCIEINCHH,
YCHIIEHHIO OBCEMEHEHHOCTH Xellyaika MHKpoopranuamamu. [Ipu ynaneHun yactu
KeNlyoKa MOXET pa3sBUTbLCS ONMUCAHHAs BblLIE KIMHWYECKasl KAPTHHA.

AnayuorbiM NPUHSTO CYMTATE TAKOE COCTOSIHWE, TPU KOTOPOM B KENYI0YHOM
COKeE OTCYTCTBYET XJIODUCTOBOAOPOIHASA KMcnoTa (axnopruapus). [pu axuauu yrpa-
4YeHa CIOCODHOCThL CAU3UCTON ODOJIOUKHU CEKPETHPOBATH OCHOBHLIC KOMITOHEHTHI
XeJYI0YHOro CoKa.

HAzsennasn Done3nn JKeNyIKa ¥ ABEHaJUATHNEPCTHOH KHIIKH

PacnpocTpaHeHHOCTb A3BEHHOH 00JIe3HM cocTaBiasieT B cpeaHeM 5% cpenu
B3pocioro HaceneHus (40—60 net). Mopdonoruuecku si3pa xapakrepusyercs mo-
BPEXIEHHUEM CIIU3UCTON 0B0IOUKH 110 MOACHUINCTOrO cnos. Buigensior 4 THNa s38.

* |- TMII — fA3Ba HAXOOWTCH B 30HE, PACMONIOXEHHON MEXy TEeJIOM KeJy/lKa

M @HTPANLHBIM OTAENIOM, BO3HHUKAET Ha (POHE rMMNOALMIIHOTO COCTOSIHHSL.
® 2-if TMN — A3Ba Xenyaka o6HapyXXUBaeTCsl BMECTE C SI3BOM JIBEHAIIIATUIIEPCT-
HOM KMIIKHU. 151 3TUX 3B XapaKTEPHO 'MIEPaLMAHOC COCTOSIHUE.

® 3-ii TUN — $3Ba MWIOPHYECKOI0 OTAE/A; XapaKTepHo HOpMO- Nubo rumnep-

alWIHOE COCTOSHUE.

* 4-} THI — A3BbI MAIOH KPUBM3HBI MAILIEBONHO-XENYA04HOro nepexona. Te-

YEHUE ITHX A3B YaCTO 3aBEPLUACTCSI MAIMTHU3aLMEH,

OCcHOBHOE yC/IOBME BO3HUKHOBEHMS SI3Bbl — HapylueHue bapbepHoii (pyHKLHN
cnu3ucToi 06onouku. Cpenu arpecCHBHBIX (DAKTOPOB, NCHCTBHE KOTOPLIX CIOCO0-
CTBYET 3TOMY, CINENYET BBIICIUTL CONSIHYIO KMCIIOTY, NMENCHH, KEJIUYHbIC KHCIOTDI,
JIN30NIeUMTHH, Bo30ynuTens Helicobacter pylori.

B 3THONOrMHM A3BEHHOIO MOPaXXEHMS XKeJy[NKa UIpaloT polib YTOMJIEHHE, MCH-
XO3MOUMOHANLHEIE CTPECChl, KYpeHHE, NMPUEeM alnkorois v Kode, ynorpebieHue
MACHOM IHILM, HEPEryisapHOe NMUTAHWE, MPUMEHECHHE Pasapaxalolux Creuui,
yKcyca, ropsiMei mMuily, MpUeM HeCTePOUIHBIX MPOTUBOBOCTANIMTENBLHBIX CPENCTB,
aclMpHHa.

IlpH HOpMaibHOM YpPOBHE BbipaboTKH cnM3n W GukapboHaTOB B XEJYAKE pe-
FeHEPATUBHLIE CNIOCOBHOCTH CIU3UCTOM 060NOUKH AOCTATOUHBI WISl TOrO, YTOOLI
32 CHeT ABWKEHMA KJICTOK M3 KPHNT Xese3 BaoJik basaneHoi MeMOpaHbl pereHepH-
pPOBaTh MMKPONOBPEXICHUS,



Marochuauonorua nuLieBapeHus 295

[lpu HenocratouHoi BhIpaboTKE CIU3U M GUKapBGOHATOR 3alUTHLIC CBOMCTRA
CHHXAIOTCS, Ne)eKT 3aKPBIBACTCS 3HAYMTENbHO AOMBILE MM HE 3aKPBIBAETCS CO-
BCEM M CTAHOBMTCS NOCTYIEH NEHCTBHIO arpecCHBHBIX ATCHTOB.

CriocoGHocTs K perenepauuy BO MHOIOM 3aBUCHT OT KpoBooGpalueHus. Beayias
POJIb B peryisiuvu nepgy3nu xeaynka npuHaLIeXMT npocrarnadanyy J ,» KOTOPBIiA,
B CBOIO 04epe/lb, nocpeacTsoM npocrarnanauton E u E, perynupyer KonuuecTso
obpasosasuierocss OGukapboHata u causu. [NpocrarnaHouHbl obecreunBaioT 3a-
LIMTY KIETOK CliM3ucTOoN 06010UKH OT nospexaenus. K npumepy, npocrarnaHivH
F,-f cnoco6en crabunusupopats MeMGpaHbl IN30COM, CHHXATh AKTUBHOCTB JI30-
COMANBHBIX (hepMEHTOB, YMEHbILAs TEM CAMBIM MPOLIECC CAYLIMBAHUS SMUTEANS.
[Mpocrarnanany E, ycunusaeT pereHepaTHBHbIC MPOLIECCHI 32 CHET MHTMOMPOBAHMSA
On1okaTopos cuHTe3a Genka.

Paznuunbie gakTtopsl, npuBoasiliie K CHHUXEHUIO YPOBHS MpPOCTArNaHAWHOB
B KPOBH, [NPUBOISIT K YMEHBLIEHHWIO KPOBOTOKA B XENYAKE U 3aMeUICHHIO pereHe-
PATHBHBIX MPOLIECCOB.

CorjacHO COBpeMEHHOMY B3r/Islly Ha MaroreHes si3BeHHOW OONE3HH, OIHUM
U3 OCHOBHBIX (haKTOPOB, MPOBOLMPYIOUIMX BO3HWKHOBEHHE M pa3BUTHE A3B Xe-
NyjiKa, ABJASETCS AEHCTBHE TpaMOTPHMULATENLHOW a’spoDHOH MaloyKH, MMEIoLUEeH
KIYTHKH, YCTOMUMBOI K JICHCTBHUIO CONSTHOM KMCNOTBI H CrNOCOOHOMH 00pa3oBbIBaTh
ypeasy, — Helicobacter pylori. B npouecce cBoeit xusHenestensHoctu Helicobacter
pylori BeipabarbiBaeT ammuak. Bnarogapsi akTUBHOMY pa3pyluaiollieMy ASHCTBHIO
ypeas Ha CAM3HUCTYIO 00010UKY KMIICYHNKA MPOHCXOAUT 3allenayeBaHHe Xeayao4-
HO# cpenbl. [MocTeneHHO HCTOHYAETCA YPOBEHb CIN3H B XKENYNKE, KaK CIENCTBUE,
BO3PACTACT NOPAXKAKOLICE ACHCTBHE CONSIHON KHCIOTHl HA CJIM3HUCTBIH H NMOAC/IH3H-
CThIIT CJION CTEHKH KENYIKa, HApYLLAaeTCAd MX LEJIOCTHOCTD, YTO, B CBOIO OYEpelb,
BCJICT K Pa3BHUTHIO S3Bbl.

Kpome Toro, Bo3byvanteilb BbUIEAAET (haKTOPbl XeMOTAKCHCA JICHKOLIMTOB, 4TO
COMNPOBOXAACTCA HHPUABLTPALNEii cin3ncToi 060104KH HeliTpoduaaMu, MOHOLIH-
TaMH, AUMQOUMTAMH, MIA3MATHYECKHUMH KIETKAMH. AKTHBHPOBAHHbIC JICHKOUH-
Thl BLUICASIOT Leablil psil (DaKTOPOB BOCTIANIEHHS!, Pe3YJIbTATOM AEHCTBHA KOTOPBIX
SIRNSICTCS. TOSIRACHIE JIM30COMUIbHBIX (DePMEHTOB, CIIOCOOCTBYIOLIUX TNEPEXOIy
BOCTAICHIS B XPOHIUECKYIO (bopamy. DToMy cnocoBCTBYET M (DaKTOp aKTHBALIMM
tpomGoiTron (PAT), koTophlii 06pa3yeTcs B TYMHBIX KJIETKAX W3 apaxHIOHOBOM
KHNCJIOTHI MOA ACIICTBHEM TOKCHHOB, BhipabaTbiBacMbIX BO3OYAHTENEM.

B narorenese siasennoii bone3un Oonbliuee 3HAYEHHE MPUAAETCS 3aMCUICHHIO
NPOABIKCHHS! XHMYCa, YTO MPHBOAUT K MEPECPACTAXEHHIO CTEHOK AHTPANLHOIO
OT/ICAA W YCHIEHHOTT CeKpelni racTpHHa. B cBoio ouepe/ib, raCTpHH CTHMYNTHPYET
BLIPAGOTKY COMSIHOI KHCNOTLL. DTH ABa (hakTopa — 3aMeUICHHE 3BaKyalluy H Mo-
BbILLICHHAS KHCAOTHOCTL — CNocoBCTBYIOT 06pa3oBaHMIO s13B. BbUIO YCTAHOBJIEHO,
uTO Hanbosiee BLIPAXKEHHOE CHIKCHHE MOTOPHKH XeJlyKa HabmonaeTcs MpH JIoKa-
JIM3ALUMH S13Bbl B AHTPAILHOM OTHENE.

ElLie OHHM THONOTHYECKHM (PaKTOPOM, CIIOCOBCTBYIOLUM 0OPA30BAHHIO A3BbI
KCNYIKA, SIBASETCS JyONeHOracTpaibHbli pedIioKC, KOTODLI XapaKTepu3yercHd
AHTUNEPHCTAIBTHYECKHMH COKPALLEHHAMM H MOBLILLICHHEM NABJIEHUA B XEJYAKE.
KoMGHHALIMS XKeAUHBIX KHCIOT W JM30JeLHTHHA — 4pe3BblYalHO arpecCHBHasd,
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1 OHa CrOCOOCTBYET PAa3pPYIIEHUIO CIM3N W CAN3KUCTO 060JI0UKH ¢ 0Opa3oBaHHEM
538 1 3po3uit. Kpome toro, a1t pewecrsa B 10—12 pa3 noBbILAIOT CEKPELUIO MPO-
TOHOB. Takas COBOKYMHOCTL (hakTOpOB (MOBpEXNCHHE, ACHCTBHE CONAHON KHC-
JIOTBI, NENCHHBI, XKCIYHBIE KUCNOThI, IM30JICLUMTHH, Ypeasa) YCHJIMBACT TNPOLLECCHI
JECTPYKUHH CIH3UCTOH 000NOUKH M crocobCcTByeT NporpecCHpoBaHuIo Mpouecca.
BocnanurenbHas peakuus B 30HE MOBPEXICHHS MPUBOANT K CTa3y B 30HE MUKPO-
UMPKYIAALHH U HEKPO3Y TKaHEeH,

[Tpn rHNoauMaAHOM COCTOSAHHH 2TH (aKTOpHI TAKXKe HMEIOT MECTO, a COJISIHOM
KMCJIOTHI BIIOJIHE NOCTATOYHO, YTOOLI BLI3BATh M MOMIEPXKUBATDL JACCTPYKUHIO CIIU-
3UCTOI 0DONOYKH.

OcobGeHHOCTb A3BEHHOH BONE3HH ABEHANLATHNEPCTHON KMIIKHM — HapylueHHe
MEXIY ABUTATE/IbHON U CEKPETOPHOM aKTUBHOCTBIO. [10BBILLIEHHAS rUnepceKpelus
COJIAHOHM KMCJIOTBI TIPHMBOIMT K OBICTPOMY OIOPOXHCHMIO XKENYIAKa M nonagaHmus
KUCJION MNULIU B ABEHANLATUNEPCTHYIO KMILKY. BhicoKas KUCIOTHOCTDL UL U 5B-
JISIETCS OCHOBHLIM MOBPEXIAOWMKM (haKTOPOM CIM3UCTOI 000/I0UKH KULLIKH C pa3-
BUTHEM 3PO3UH M A3B. Y MalUMEHTOB, CTPANaIoLMX S3BEHHONH B0AE3HBLIO IYKOBULLBI
IBEHANUATUNEPCTHON KHIUKHW, OTMEYAEeTCsl YBEIMYEHHOE COoJlepXaHWe BLICOKOAK-
THBHbBIX OOKNANOYHEIX KJIETOK, NPOAYLIMPYIOLIMX FACTPHH.

Pa3BuTHe yKa3saHHbIX COOBITHH yCyryoIsieTesi CHHXeHMeM BblpaboTku 6Gukapbo-
HATOB CITM3UCTON 0DO0NIOUKON KHUIUKH M NOKETYIOUHOM Kele30/, 4TO 3HAYUTEIb-
HO CHWKaeT 3alllMTHLIC CBOMCTBA CIIM3UCTON 0B0JI0UKH.

KnuHnyeckasa kapTMHa A3BEeHHOX OOAE3HM OTMEYAeTCs ACTCHOBEreTaTHBHBIM
CHHAPOMOM (YTOMJISIEMOCTBIO, CHHWXeHWEM paboTocrnocobHOCTH, TaxMKapaueit),
OUCMENCUMECKUMH SBACHUAMHU (TOLLHOTONI, PBOTOM, M3XOroi, OTPLIKKOH, 3a-
nopom) u GonAMu. Bone — Haubonee yacThlit cuMnToM 3abonepanus. MIMeloTes
onpegeneHHble 3aKOHOMEPHOCTH B XapakKTepe BO3IHMKHOBEHWSI, MHTCHCUBHOCTH,
uppanuauuu 6ou.

Tak, npy s3Bax KapAWanbHOTO OTAENa DOMbL MOABSAETCS Cpa3y nocjic rnpueMa
MUILM C JIOKaNu3aluveil 3a rpyIMHOM ¥ uppaaualueit B nesoe nnevo. [Ipn s3pax
MaJoi KpMBM3HBI 60/b BO3HMKaET cnycTts 15—60 MuH nocne npuema nuiu. bonb
MPH A3BEHHOM D0JIE3HM IBEHAALATHIIEPCTHON KHILIKH BO3HUKACT Hallle BCCro uepes
1,5—-3 4 noce npyMemMa MUKW U HOCUT XapaKTep X KEHMs B dMUracTpaibHoii 00-

nactu. [IpMeM NUIIM yMeHbIIaeT MHTEeHCUBHOCTEL Goseil; psoTa TakxXe nMpHHOCHT
obneryenue.

Cunpapom Joanuurepa—3DJLUIHCOHA

CuHApPOM 30/UTMHrepa—D2JUTMCOHA MpOABIAETCS THIEPCEKPelHeii consHoil
KHMCJIOTHI B XKeJIYIKE ¥ pa3sBUTHEM $3B B MPOKCUMAIILHOM OTAE/IE ABCHAALATHITEPCT-
HOM KHIIKHM (75%), a TaKKe B IUCTATLHOM ee oT/Aeie U B Touleit kuiuke. B ocHoBe
NaToJOrM4eCcKOro CHHAPOMA JIEXXUT ONyX0Jib — racCTpUHOMa, KOTOpasi Npoayunpy-
eT B DOJbLIOM KOJMYECTBE racTPUH M MOCPEACTBOM 3TOrO MOBLILLIAET KUC/IOTHOCTD
M KONIMYECTBO CONITHON KUCIOThL.

Kak npaBiio, onmyxoJb JIOKAIH3YETCA B MECTE CIMAHMSA My3blpHOrO M 00LIETO
XKETYHOro NPOTOKOB, a TAKXKEG B ABCHAAUATUINEPCTHOU KHUIIKe, [acTpMH BhI3LIBAET
TUNEPCTUMY/ISLIMIO TApHeTANLHBIX KIETOK XKeJyaKa, a TAKxXKe WX KonuvecTso. Kiu-
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HHYECKH y OoJbLIMHCTBA 6OJILHBIX OTMEMAIOTCS 330(hareaLHLIA pedioKe KHCABIM
CONCPXXHMBIM, IHapCH.

Kak npaBuno, 60/bHBIE ¢ CHHAPOMOM 30JUTMHTEPa—SJTMCOHA MJIOXO MOMIA-
loTcst ieueHuIo. B ocHoBe Tepanuu Jiexar npenapars!, 610KMpyIolHe IeHCTBHE ra-
crpuHa (H,-610KaTophl peuenTopos ructaMmHa), MHTHOUTOPLI CEKPELIUK CONSTHOM
KHCNOThI (OeH3MMMUAA30/, €O MPOM3BOIHOE — OMEIpa3o/), COMATOCTaTHH (OKpe-
OTHI).

Xupypruueckoe sedeHue naet xopouunit adpext nuinn B 30% cay4aes. BonbHbie
€ AaHHBIM CHMHApPOMOM norubaioT 1Mb0 OT OcNOXHEHHUI A3BbI (NMepdopalHu, Kpo-
BoTeyeHust), 1Mbo or metactasuposanus. Eule 6onee TpyaHas 3amaya — JieYeHHE
BObLHBIX raCTPHHOMOM C CHHAPOMOM MHOXECTBEHHbBIX 3HIOKPUHHBIX HEOTLTa3Hil
I-ro Tuna (M3H-1), npu KOTOPOM OMYXOJIM MOIYT JOKAIM30BATLCA B JIl0BOH 06-
JIACTH KUILEGYHUKA, U ODHAPYXHTE HX KpaifHe CIOXKHO.

PaccTpoicTBa hyHKUMIA KHLIEYHHKA

B ocHose pacctpoitcTB (pyHKUMIA KUILEYHUKA JIEXUT HApYLUEHHE MEXaHUM3MOB
lIEpEHEI]JIIBﬂ]—[HSI, BCachiBaHWA, MOTOPHKH H 3alllHTHI.

CHuxenue nepepapusalouieii GyHKUMM KMILIEYHUKA MOXeT GbITh 06YCNIOBIEHO
IKIOKPUHHON AHChYHKUMEH NOIKCNYAOUHON Xeedbl, HAPYLIEHHEM XeT4eBblIe-
NeHust, cOoAMN B MEXaHM3MAaxX CEKPELIMH B MPOCBET KUIICYHHUKA cu3H ¥ BuKap6o-
HATOB OPYHHEPOBLIMH JKeJ1e3aMH ABEHAIUATHICPCTHOMH KHIUKH H DOKaNOBUAHBIMH
KJICTKaM.

HapywieHus 2k30kpuHHOI (DYHKLUMH MOLKCAYAOUHOMH XEJI€3bl MOTYT MPUBECTH
K NaHkpearHueckoii axunmn. Ee npuunHet:

* HAPYILICHME OTTOKA CCKpeTa B pe3y/braTe OBCTPYKLMH MPOTOKOB (KaMHeEM,

OIYX0J1b10, pyOLIOBOIT TKAHLIO W 11P.);

* IHCKITHE31s MPOTOKOB XENe3bl;

* YMEHbIICHHE MACCHI Kelie3nbl (HopooOpa3oBaHus, PC3EKUHH, CKIEPO3);

* HeliporyMopaibHAas IHCKOOPAHHALINS NEATEIbHOCTH NMOMKENYA0YHOMN XKee3bl.

B KOHEHHOM HTOre HapylIeHHEe TiepepapuBalowen (PYHKUHH KHIIEYHHKA MpH-
BOJINT K HApVIUEHWIO BCACLIBAHMS OTAC/AbHLIX KOMIMOHEHTOB IMHLUIH, HHTOKCHKA-
LM, KHIICUHOI ayTOHH(CKLUMH,

[TpusiHaMit HApYIIEHHIT BCcachiBaHHsl B KUILIEYHHKE MOTYT ObITb:

* YCKOPCHHAS IBAKYALHS KULLEYHOTO CONCPXUMOro;

* arpois BOPCHHOK CH3HCTOI 000N0UKH;

® HM3IMEHCHIS TOJOCTHOTO H MEMOPAHHOIO NMULIEBAPEHHS;

* pPe3eKLs TOHKON KHILKH,

* HAIHYHE BOCNAINTEILHONO DKCCYIATa HA CIH3HCTOl 0B0IOUKE KULLKH,

* paccTpoiicTBO KpoBOOOpaLUCHHSA B KHILEYHHKE.

Hantonsuimit oobem peabcopbupyeMoil BOAbI MPUXONNUTCS HA TOHKYIO KHLIKY.
BmecTe ¢ BOAOIl BCACHIBAIOTCS BUTAMHHDI, IEKTPOJIMTLI, MHTATE/BHLIE BELIECTBA
(GenKu, aMIHOKHUCIOThI, INCAXapHUALI, MOHOCAXAPHIIbI), Ken4yHble KucioTel. bra-
rofapsi SHTEPOrenaTHYCCcKoil LMPKY/ISLMH, CYTh KOTOPOH COCTOMT B peabcopbuuu
U CCKPCLHM XKEJUHbIX KUCIOT BHOBL B NPOCBET KHIIEYHHKA, HATPY3KA HA NeYeHb
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cocraBnsaeT nopsnka 10% obuiero KoanuecTBa XEMUHBIX KHCIOT, HAXOMSILLAXCS
B MPOCBETE KHLIEYHHKA. AHANOTHYHBII Mexanu3M obecrneunBaeT BO3BpaT B MOMA-
XKenaynouHyio xenesy 30% aH3uMoB, peabcopOLiHs KOTOPLIX MPOUCXOANT B TOHKOM
KHILIKE. STOT MPOLIECC HAZBIBAIOT AHTEPONMAHKPEATHUYECKOM LIMPKYSILIEH.

CocrosiHHe YCTOTIYMBOTO HAPYILIEHHS BCACBIBAHMS MTUTATELHLIX BELLECTB B MH-
LIEBAPHTE/ILHOM TPaKTe HAa3blBacTCHA Maavabcopbuyuei.

KnuHuueckue npu3Haky 3TOT0 CHHAPOMA: AMapes, MoTeps Maceb Tena, 6enko-
Bas HEIOCTATOUYHOCTL, FTMITOBUTAMHUHO3.

[TpHuHHaMH AMapen sIBNSI0TCS HeBCOCABIIMECs YIJIEBO/IbI, JKHUPbI, d TaKXKe 0bpa-
30BABLUMECSH B PC3YJIbTATC XHU3HEACATEIBLHOCTH DakTepuii pasiuiuHbIiC COCAMHCHUS,
B YaCTHOCTH XMPHbIE KHCJIOTHI C KOPOTKOH Lienbio. B psane ciayvyaes K ocMOTHYE-
CKOH JHapee NPUCOeAHHAETCS CEKPETOPHBIH KOMITOHEHT.

HapyuieHnus cexpetopHoit (pyHKUHH TOHKOH KMILIKK NposBisiioTcs B hopme ai-
nep- W 2unocexpeuu.

JocTaToOMHO 4acTo NMPUYMHON eunepcexpeyuu ABIACTCA HEaNCKBaTHLIN BLIOpOC
HHTECTHHAJILHBIX TOPMOHOB. TaK, 1o BJUsIHUEM U30BLITOMHOM MNPOAYKINN racTpy-
Ha, XapaKTepHOH Wi cHHApOMa 30/UTHHTepa—J/UIMCOHA, TTPOMCXOAUT AKTHBALIMA
CEKpPEeLIMH XeNYA0UYHOro M MNaHKpPeaTUICCKOro COKORB, YTO MNPUBOAMT K JIMapee.

[Tpu runepnponykumuu BUTI-ropmoHa onyxosbio BUTIOMOI CTHMYJIHPYETCS KH-
HIEYHana CCKpCUHs, KOTOpas NPpUBOAWT K ACTHApaTaALMUH H Hf.)ilf1(}-3J]CKTDO.‘T]1TIlh[!\l
HapyLIEHHAM, HACTYNAIOLLMM B Pe3yabTaTe AHapeH.

PasBuTHE LEIMAKMH COMpPOBOXAACTCS MMOBPCKACHMEM ANMKWILHBLIX OT/ICI0B
SHTEPOLIMTA [JIIOTCHOM M MPOAYKTAMM €ro paclluervielusi npu coxpausiouieiics 6a-
3a1bHOM cekpeuuu. B pesyavrate npeobnamanust cekpeunn naa abecopbumeit pas-
BMBAaCTCSI AMapest.

Coueranue HapylUeHHWIi CEKPETOPHOW M nepepapusaloiiei (pyHKIMi pUBOANT
K MOMaiaHuio B 06010MHYIO KMUIKY KHPHBIX KHCIIOT, KCIMHBIX KUCIOT, JIMCAXapH-
JI0B, BbI3bIBAIOLIHX AHAPEIO.

Cnocobereyior cexpeuuu cekpetu, XLIK, sHTeporsmiokarod, auerwixoinH,
I'!TI1, THpokanbUMTOHMH, cybcTanums P, 6panuknumH, npocrarnaiauist E, F, 1,
GoMbe31H.

MMoceKpels B TOHKOH KHIIKE BO3HUKAET B PE3Y/ILTATE BPOAICHHOIO HEl0-
CTaTKa MM OTCYTCTBMS TOrO MM MHOro depmenTta (Jlakrasbl, caxapaibl, H30MAIb-
MaTasbl), IOpPaXeHWUsl IHTEPOLIMTOB BOCHANMTENLHLIM JMOO JiereHepaTHBHbIM
MPOLIECCOM.

Hapyuienue asuratesbHON (DYHKLUMH KULLIEUHHUKA MOXKET NPOsiBASATLCS B BHIC
IMapex M 3anopa.

Ouapesi (MOHOC) — CHHAPOM, NPOSIBISIOMWMICS yualuieHHbIM (10 2—3 pa3) CTy-
JIOM Kauiuieobpa3Hoil 60 XUIKOW KOHCHCTEHLIMH W BO3HMKaIOLWMil Ha (oue
YCHICHHS MOTOPUKH KULIEYHHUKA.

[MpuynHaMu nMapey Moryt GbITh BOCHANUTENbHbIE (MH(ECKUHOHHBIC H HEHH=-
(hekuMoHHbIE) 3a00NEBaAHNA KMIUICYHHKA, Ype3MepHasi CeKpeTopHasi aKTHBHOCTD
KMILIEYHHUKA TIOA AEHCTBMEM TACTPOMHTECTMHANLHLIX FOPMOHOB (IMTICPNPOAYK-
uus VIP u3 onyxonu BUNOMBI B pe3y/ibTate ACHCTBUS X0JepHOro BHOpHOHa, OT-
JENBHBIX BHPYCOB), TMOBBLILIEHHAS MOTOPHAS AKTHBHOCTH KMILUEYHMKA (CHHIPOM
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PasapaxXeHHON KHLIKH), TUITEPOCMOJISIPHOCT KHILEYHOTO COACPKMMOro (NpH Ma-
nbabcopbimm).

3anop xapaktepu3ayercsi 3aepKKOii cTyna 10 3 cyT 1 Gonee, 3aTPYAHCHUEM OO0~
POXKHEHMSI KMILIEMHUKA.

Mpuuunamu 3anopa MoryT 6uITh: MBI 06BEM MOTPE6ASCMON MUK IPH HELO-
CTATOYHOM KOJIH'IECTBE BOJIbI; MEXaHHYECKOE TMPErNsATCTBHE B KHIICYHHKE (ONyXonb,
pybeLL); NaToNorMuecKHe rpoLecehl B NPsIMOi KUIIKe, MOAABAAIOILKE peduiexc ne-
(hekaumm; HapylieH1e HEPBHOI peryasiuvm (HeiiporeHHbIi 3anop) ToHyca TONCTOH
M MPSAMOI KHUIKH (CMacTHYecKuit M aTOHUYECKHIT HeHpOoreHH I 3amop).

3arnop COMpOBOXIACTCSI aYTOMHTOKCHKAUMEH, HAPYILIEHHEM CHHTE3a BUTAMM-
HOB, NMOTEPEH MMMYHOJOIHYECKON 3allIMThl KMIIECUHUKA, BEPOSATHOCTBIO Tonajxa-
HHUSE MUKPOMIOPLI KNILEUHMKA B IMM(PATHYECKYIO U KPOBEHOCHYIO CHCTEMBI.

OHTEPHTBI (IHTCPONATHI) XapPaKTEPH3YIOTCA HAPYLIEHHSAMH KHIIEYHOrO MULIe-
BAPCHMsI M BCacbiBAHM, BO3HUKAIOLMX KaK pe3yibTaT BOCHANIMTENbHBIX K AUCTPO-
(puyecKHX N3MeHeHHIT CIM3UCTON 0D0J0MKH TOHKOH KHIIIKH.

B pesynbrate napyumenns dapbepHoil (DYHKIIHH KHIIEYHHKA, THCTPO(HYECCKHX
M3MEHCHUIT B SHTEPOLINTAX HAPYILAETCH MPUCTEHOYHOE BCACKIBAHUE MOHOB, BOJIbI,
MPOAVKTOB rupoansa. Pazsurue auapen obyciaoBicHO MOBLILICHHON OCMOJISIPHO-
CTbIO KHMIUCHHOIO COACPAKHMOro, KHILIEYHOH runepcekpeuHei, aHcbakTepuo3oM
H YCHACHHEM MEPUCTAIBTHKH.

KHLIECHHBIIT CHHAPOM MPOSIBISETCS YYALEHHbIM CTYJIOM (10 5—6 pa3 B CYyTKH)
C OBIILHBIM OTACASIEMBIM W MPH3HAKAMH CTEATOPEH.

Yauie scero 6oan Bo3HNKAKOT uepe3 3—4 4 nocje ebl B CPeaHEeii YacTH XUBOTA
H BOKPYT nynka. [Tpu nokanusauuu npouecca B NOAB3AOWHON KHIWKE D0/b MOXET
JIOKTH30BATBLCH B MPaBoii Noas3nouHol obaactu.

Hapywenins sBcacbiBaHust Npy XpOHUYECKOM TEYEHHH MpoLEcca MOryT MpHBE-
CTH K AeiunTy BuTamMiHoB A (remepanoniust), B, (xewnut), B,, (rnoceut), K (non-
KoxHble Kposouanusuns), B, B,, E (nesponatus), D (occanruun). Kpome Toro,
OTMCUAKTCH  IpyObIC uupymv:nuh rHAPOHOHHOrO TromeocTasa (rHMoKaIMeMHMs,
FHIOKTLIMEM ), CONPOBOAKIAIOUINECS MOsABICHUAMH DOJIeH B MBILILAX, CYAO-
POTaAMM MCJAKHX MbILLL, BO3HHKHOBEHHCM TPO(hHUECKUX HAPYILUEHW Ha KOXe, M3-
MEHCHHSIMH 2NCKTPOKAPANOrPAMMBL.

3adoacsanis TOACTOI KHLIKH Yallle BCEro NposBasioTcsa KoautaMu. B 210 noHs-
THE BKJIOMCHBI XPOHHMCCKHIT KOJNT, CHHAPOM pa3lipaXeHHOH KHIIKH H HECHELH-
(PHUCCKIIT SI3BCHH BT KOJANT.

Xponuueckuit koaum — 3aboncpaHue, obycnopieHHoe AMCTPODHYECKUMH HApY-
MIEHHSIMH CAN3NCTOI 000J04KH TosIcTOl KuKkH, 3aboneBaHne 10BOJILHO pacrpo-
CTPAHEHO, YSI3BIMBIIT BO3PACT ¥ KeHUMH — 20—60 Jjiet, a y myxunu — 40—60 ser.

[MpusiHbL, MPHBOAALIME K Pa3BUTHIO XPOHHUYECKOrO KOJIMTA, pasHOOGpasHEI.
Yauie BCero 3T0 BOCMAMNTENbHbIC 3a60eBaHus KHILIEYHNKA (KHLWEYHbIE HH(DEK-
LIMH, FeJIbMHHTEL, npocteiime u ap.). Cpelnn anMMEHTAPHBIX MPUUHH OAHO0Dpa3-
Hast LA, 3oynoTpeGaeHe AIKoroieM, TpyaHonepesapupaeMas muia. O6LIYHO
9TH (DAKTOPBLI COMPSIKEHBI C HEAOCTATOYHOCTHIO MOMIKENYAOUHOH XKeNe3bl, BPOX-
nenHoii (hepmenTonatieii (K npuMepy, AucaxapuaasHas HEAOCTATOMHOCTE). Pa3-
BUTHE NCHAKTEpHO3a YCYTybisieT TeueHHe XPOHHYECKOro KOJHTa. B OTACNbHbIX
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CAYUaAX TPHMHUHAMH MOIYT CIYXHUTh 3K30T€HHOE NOCTYIUIEHHME OTPaBisiOLLUX
BEWIECTB (PTYTh, MBILSK, CBIHHCL), MPHEM JIEKapCTBEHHBIX npenapaTton (cnabu-
TeAbHBIX CAMULIMIATOB, AaHTHOMOTHKOB H AIp.), a TaKkxXe 06pa30oBaHME 3HAOTEHHBIX
TOKCHUYECKHX MeTabonuToB.

OCHOBHOE NATOreHETHYECKOE 3BEHO NPH Pa3BUTHH XPOHHUUECKOIO KOJIMTA — M0-
BpeXIeHHEe CIH3NUCTOH 06004KH M HapylIeHHE ee aDcopOLIMOHHOI H CEKPETOPHOIA
cdynkuit. Ha atoMm oHe cTpanaer HHHepBaLns KULIEYHHKA, YTO BEICT K HapyLlue-
HHIO €ro MOTOpPHKH. HapylieHHe MOTOPMKH KHLUIEYHUKA CrOCOBCTBYET pa3BMTHIO
ANcbakTepHo3a, UMMYHHBIM COBMraMm, ayToceHCHOWIM3aUMK U BTOPUUYHBIM (ep-
MEHTOMATHAM.

OcCHOBHbBIE KIMHHYECKHE CUMMTOMBI 3a601eBaHus — O0Mb M PacCTPOHCTBO CTY-
J1a. bonb yallie BO3HMKAET B HHXKHHX OT/IeNaX XUBOTA, BOKOBLIX €ro OT/eNaxX U 10~
ABNAETCH cnycTs 7—8 ¥ mocae npuemMa nuilm.

CHHAPOM pasApaXeHHOMH KMILIKH KOMIUIEKC KNIIEYHBIX (DYHKIIHOHAIbHBIX pac-
CTPOWCTB, B OCHOBE KOTOPBIX JIEXHUT HapyLIEHHE MOTOPHKHK KHLIeuHHKA. CHHAPOM
COYETaeTCAd KaKk MHHHMYM C JIBYMS W3 [TEPEYUCICHHBIX ITPU3HAKOB!

* M3MEHEHHEM YacTOThI CTYA;

* HapylueHWeM aKkra gedexkanmn;

* U3MEHEHHEM KOHCHUCTEHLIMM Kala;

® BhUIENEHUEM CIH3H C KAJIOM.

ITyckoBble MOMEHTHI Pa3BUTHs CHHIPOMA; CTPECCOBLIE COCTOSIHMSI, MH(PEKIIH-
OHHbIE 3a00/IEBaHMA, JIEKAPCTBEHHbIE NMpenaparhl, HApYIIEHHE MOTOPHKH TOHKOH
KMILIKH.

KiiHHWYEeCKH CMHAPOM MOXET COMpOBOXIaThesl 6e3dose3neHHoil nnapeeil Win
BoNsIMH 1 3aMOPOM.

BO3HHKHOBEHME TaK HA3bIBAEMOTO NPUBLIYHOrO 3anopa NnpUBOANT K 3alCPKKe
Kalia, pasfipaXeHHI0 CIIM3MCTOH 000/MoUKe, NOBLIILIEHHUIO €€ NMPOHHULIACMOCTH, MO-
CTYIUIEHUIO MUKPOOHBIX AHTUTEJl B KPOBOTOK, 4TO criocoberpyeT ayroceHcHOnim-
3allM¥ OpraHu3ma,

NATO®U3N0JI0rUA OBMEHA BELLIECTB

MlaTonorusa 6enKosoro obmexa

HepocraToyHoe ycBoeHHE GENKOB MUILH MPOUCXOAMT NMPH HapyLICHHH CCKPE-
LIMM 3KeJie3 MULLIEBAPUTEILHOIO TPAKTa, ero MOTOPHOM (DYHKLIMH, a TAKXKE IPH OTC-
K€ WIH BOCMNAJNIeHWH CTEHKH TOHKOM KMILUKH. Takue HAPYLICH M5 BO3HHMKaIOT NMpPH
MOHWXEHUH KHCJIOTHOCTH XEeNYAOMHOINo COKa MWW HEAOCTATOMHOH €ro CCKpeuHH
NpH TACTPUTE WIIH Mochie pe3ekunu xenynka. Ocnabnsiercst nepexo nencuHorcHa
B aKTUBHBIH MENCHH, U B KMIUEYHNK NOCTYNAET MHOTO HETHAPOIN30BaHHOrO BeJl-
Ka. JLna ero paciiernyieH|si MOXET 0Ka3aThCsl HEIOCTaTOMHON AKTHBHOCTDL TPHITCH-
Ha. I1py 3TOM CcTpanaioT W nocieayiollde stanbl HepMeHTaTHBHOIO MpoTCOaN3A,
¥ CBODOIHBIX aMMHOKHMCIIOT 0Dpa3yercs Mano.

IToHWXEHHOe MOCTYIUIEHHE B KMIUEYHHK MAaHKPEATHYECKOro COKa TaKHM XC
obpasoM Hapywiaer pacuieruieHde Genka. llporeonuTHueckasi aKTHBHOCTH COKa
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MOKENIYA0UHOH XKeJIC3bl NOHHXKACTCS NPH HENOCTATOYHOM CCKPCHMH KHLIECYHOro
COKa, TAK KaK €ro 9HTEpPOKHHA3a MEePeBOAMT TPUIICHHOTEH MAaHKPEaTHYECKOro COKa
B aKTHBHBLH TPUIICHH, KOTOPBIH, B CBOIO OYEpelb, COcoOCTBYET 00pa3oBaHUIO aK-
THBHOIO XHMOTPUIICHHA.

BcacbiBaHWe aMMHOKHCIOT NOHMXKACTCS TaKKe BCJIEACTBHE YCHIICHUS TCPH-
CTAILTHKH KMLLIEYHHMKA [PH 9HTEPOKOJIUTAX.

HenocrarouHoe nepesapuBaHne U ycBoeHHE GEJIKOB B BEPXHUX OTAEIAX MUIILE-
BapHTE/ILHOrO TPaKTa M nepexo 6eika M MPOAYKTOB HEMOJHOTO €ro paciucruieHus
B TOJICTYIO KHLIKY COMPOBOXAAIOTCH YCHACHMEM FHUJIOCTHBIX npoueccos. [Mpouc-
XoanT obpa3oBaHue TOKCHYHBIX BELUECTB: MMYTPECLUMHA, KalaBepuHa, TMPaMMHAa,
rHcTaMuHa (aMMHOB), MHIONA, CKaToMNa, (heHoNa, Kpe3ona (apoMaTHYeCKMX COC/IM -
HeHWH). Eciu npu 3TOM cHUXeHa o6e3ppexXuBaiouias (pyHKUHs NeYeHH, BO3MOXHA
WHTOKCHKALIUS OpraHu3ma.

Cunres Genka B KIETKaX Hapyluaercsi npy 6e/KOBOM roNojaHUM, uTo Hebna-
FONPUATHO OTPAKAETCs HA MPOLIECCE POCTa M Pa3sBUTHA OpraHu3aMa, NoIIepPXKaHHUK
ero Mop(hoJIorM4ecKoii HeJJOCTHOCTH, CITOCOOHOCTH K pereHepalHH, a TAKXe rias-
MBI KPOBH, B HaCTHOCTH, MMMYHHBIX GeIKOB, ()ePMEHTOB, HEKOTOPBIX rOPMOHOB.
KputHueckoe 3Ha4eHHE Uil COCTOSSHUS OPraHW3Ma UMEET HE TONBKO CHHXKEHHE
obuiero KoauvecTsa DeKOB, HO M CTENEHb HEAOCTATOMHOCTH MOCTYIUICHUA He3a-
MEHHMMBIX AMHHOKHCJIOT, HAPYILCHHE HOPMAJIBHOIO MX COOTHOLUEHUS B norpebns-
emMom Denke.

PaBHoBecHe npoueccos cHHTE3a U pacnana 6elKoB B KJIETKaX BO3HWKAET MpH
H3MEHCHI N CCKPELli TOPMOHOB, 001aNaI0IHX BBIPAKEHHBIM aHA0ONHYECKHM HITH
Karabonuuecknm aeiicteueM Ha 6eliku knetok. HanoMHuM, UTO K aHabonuyecKum
rOPMOHAM MPHHALIEKAT COMATOTPOIMHBII, MONOBbLIE FTOPMOHBI M MHCYJIMH. KaTabo-
JndeckuM aggpekToM 061a1a10T MTIOKOKOPTHKOMILL H THPOKCHH.

Pacrnian Oenka 3HaunTeIbHO BO3pacTacT NpH HH(PEKUHOHHOM MpoLiecce Mo ACH-
cTBIEeM DAKTCPHAIBHBIX TOKCHHOB, a TAKXKE MPH TOKCHYECKOM AEHCTBHH NPOAYKTOB
pacnana TKaHeil. IToT Npouece MOJYyUH/I Ha3BAHHE «PAHECBOC HCTOLLIEHHE».

CunTes Genka cTpanaeT npH HEAOCTaTKe KHCJIIOPOAA B KJIETKAX, T.€. MPH pa3iny-
HBIX BHax ritnokceni. KuciopoaHas HeA0CTaTOMHOCTb, KOTOpas COMPOBOXIACTCA
PA3BUTHCM ALLILLO3a, YCHINBAST pacnan 6enka, NOCKOJIbKY AUMI03 aKTHBH3MPYET
[IpOTEasbl KICTOK (KaTencHHbi).

Pesynbrat HapyiueHus pyHKUMH cuHTe3a 6eIKOB — U3MEHEHHE OENKOBOro co-
CTaBA J1a3Mbl KPOBH — ducnpomeunemun. OHU NOAPA3AECTAIOTCA HA THIO- U THIIEP-
MPOTCHHEMHIL.

Chixenne obiero kosmuecrTsa 6eJIKa H OTASNBHBIX €ro (hpakLU WK B mnasMe Kpo-
BH HA3BIBAIOT eunonpomeutiestueir, Conepxanue Genka B niasmMe yMEHbLIACTCH!

* BCJIEACTRHE HEMOCTATOMHOIO MOCTYIUICHH aMHHOKUCIOT (MpH OeIKOBOM ro-

JIOJAHHH) WIH MOHHXEHHOIo HX YCBOEHHS
* B pe3ViIbTATE HACACACTBEHHOTO AeheKTa CHHTE3a HEKOTOPLIX (hpakumii benkos
(aramMMarnodOyIHHEMHUH U Ip.);

® MpH NATOJIOTHH MeYeHH, KOTopas SABAAETCH EAUHCTBEHHBIM MECTOM HX obpa-

30BAHUSA;
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* BCIIGACTBHE WX MOTEPH YE€Pe3 CTCHKY COCY/IOB:
— npu Goneanax noek (tepaiores ¢ MOYO0H);
— B pE3VIbTaTe KPOBOMOTEPH;
— OCJIKH KpOBH, OCODEHHO anbByMHH, caMblii MEAKOINCIEPCHBIit BEI0K, Te-
PAIOTCS BMECTE C XKHAKOI YacTbIO IU1a3Mbl [PH Pa3sBUTHH OTEKOB, 0Opa3o-
BaHIH 3KCCyaaTa (HarnpuMmep, npH oxorax).

OTHOCHTEIBHAS THTIONPOTEMHEMHSI BO3HUKACT NMPH TMIEPBOJEMHUH, HACTYMNa-
IOLIEH NPH pe3KOM CNaacHHH OTEKOB, HapylueHnH QyHKUMIT no4eK u ap. Coorser-
CTBEHHO, NMPH rHIOBOJIEMHH BO3HHUKAET OTHOCUTC/IbHAS TMITCPIIPOTEHHEMHMS.

HceTiHHbBIT 130LITOK GEIKOB B IUlasMe KpoBu o0pasyercs:

* [IpH MOBBILIEHHOM CHHTE3€ 3alHTHLIX OeNIKOB — MUMMYHOT/100yIHHOB (NnpH
HHOEKUMH, MMMYHHBIX peakuusax), ¢pubpuHoreHa, C-peaktupHoro oenka,
rantoraoduHa (4acTb a,-r1o6yjanHa);

* NpH BOCManeHHH, HeKpose. M30biTouHOe obpaszoBaHue ITUX OCNIKOB: raMm-
Ma-Tn00yIHHOB, GUOpUHOreHa, a,-rj100yYIMHOB — NPUBOAMT K BBIXOAY MX
B TKaHH W npeobpa3oBaHHIO 31eCh B NMPOYHBIE, HEPACTBOPHUMbIC KOMILIEKCHI.
B wacTHOCTH, TaKHE NaTONOrHYECKHE OTIOXKEHUS, Kak amiutoni, pubpruHona,
BO3HHKAIOT NPH KOJUIareHo3ax;

® NIPH YCHJIEHHOM CHHTE3e MNatojiornyeckux 6ejKOB naparnpoteMHoB (Hanpmu-
MEP, MPH OMYXOJH, PACTYLUCH M3 IUIAa3MOLMTOB, cojepxanue Ocika B KpoBH
pacTeT 3a CHeT ITUX aHOMabHbIX OesikoB ¢ 65—80 no 160 r/n 1 BoILE):

* [IpH HapyLIEHHHM CUHTE3a anbbyMuHa BcaeacTBue aAudy3noro nopaxcHus
MeYeHH.

Hapymenunst Tpethero 3tana 0eJIKOBOI0 0OMEHa — MEXYTOUHOIo — BbIpaxkKa-
HOTCA B PACCTPOMCTBE MPOLIECCOB NMEepeaMHHHPOBaHW, AC3aMUHHPOBaHNs, ACKAP-
OOKCHJIMPOBaHHA AMHHOKHCIIOT, @ TAKXKC B M30MpaTC/ibHLIX OTKJOHCHMAX XO/a
MpeBpaiieHHi OTACIbHBIX aMUHOKHCIOT — THPO3UHa, (heHUnananuua, Tpunroda-
Ha, LIUCTEHHA.

[py TAXENBIX NOPAKEHUSIX MEUYEHHU HACTYNAIOT, HANPUMEpP, HapylLUCHNE J1¢3a-
MWHHUPOBaHHA aMMHOKHMCIIOT, CHJILHOE YBEJIMYEHHME UX KOJMYUCCTBA B KPOBK M T110-
Teps ¢ MOYO#H (aMMHoauuaypust). [lorepst ux ¢ MoMOIt ObIBAET 3HAMNTCALHON TAKAKE
NpH YCUIEHWH pacnana TKaHeBbIX OeKOB B COCTOSIHMM KaXeKCHM, MHNepTHpeosa,

nocse obLMPHBIX TPaBM, TIPH MbILIIEYHOI aTPO(HUH, HACJCACTBEHHBIX HAPYILICHMSIX
peabcopbuuy B KaHaNbLAX.

MO4YEBWAHA W AMMMWAK

KoHe4HbIMH NpOAYKTaMH pacnana Oeka ABAAIOTCA aMMHAK M MOUCBHHA, AM-
MHMAK XOpOLIO NMPOHMKAET yepe3 MeMOpaHbl KIETOK, OKadbiBas B OOJNLUINX 034X
TOKCHYECKOE BIMSHHME HAa MX CTPYKTYphI U (hepmenTHbIN cocTas. B Hopme o Obi-
CTPO CBA3BIBACTCS MIIOTAMUHOBOM KMCJIOTOH ¢ 0Gpa3oBaHMEM MLOTAMHHA. DTOT
MeXaHU3M ocobeHHO BaxeH s knetok LIHC, BecbMa uyBCTBMTENIBHBIX K H30bIT-
Ky aMmmHaka. [otaMuH ganee M3 KIETOK [MOCTYNAET B KPOBb U TPAHCIOPTHPYCTCH
B MeYeHb, TIe OH BCTYNAeT B 06pa30BaHME MOYEBHHBI, M B MOYKH, DIe 13 Hero 06-
pPa3ylOTCa aMMOHHHHBIC COJIH.
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M3bbirok ammuaka B UHC moxer obpa3oBaTecsi NMpH 0YEHL CHJIBHOM U JUIH-
TEJIbHOM BO30YXKICHHM, KOT/Ia MCHEPNLIBAIOTCA BO3IMOXHOCTH INIOTAMMHOBON
KHCJIOTRI, CBA3BIBAIOLIEH aMMHaK. B Takux ciyuasix moMoraeT npuMeHCHHMe 3TOro
BCLLIECTBA B KAUCCTBE JIGKAPCTBEHHOTrO Nnpenapara.

[Mpn nopaxeHuH neuecHn 0bpPa3OBaHUE MOYCBMHBI U3 AMMMAKa HapyILEHO, YTO
BEIET K €ro HaKOIUJICHUIO B KPOBU U B TKAHAX OpraHuama.

OTHoCHTEIbHASI HEAOCTATOYHOCTE e3aMUHUPOBAHMSA AMMHOKHMCIOT M obpa-
30BAHUS MOYCBUHBI BO3HHKAET B CJIYYasiX MOBBILEHHOrO pacriaga 6ejkoB KIETOK,
MUMCIOLIEro MECTO NMPH MHTOKCHKALIMK, 3I0KAUCCTBCHHBIX OMYXO0I:X, PAHCBOM HC-
TOLIEHWH ¥ Ap. B KpoBM HapacTaeT OCTATOYHbIN a30T, MPUYEM NMPEHMYILECTBEHHO
HE 3a CHET KOHE'HOTro npojaykTa 6e1KOBOro 0OMeHa — MOYERHHBI, a 3a CUET U30BIT-
Ka aMUHOKHCIIOT, AMMMaKa ¥ NMPOJIYKTOB HEMOJMHOro ruipoin3a 6eska — rnojaumnen-
TUAO0B. Takylo runepa3oTeMHio Ha3bIBAIOT TIPOAYKLIMOHHOM.

Ee cnenyer omnyaTh OT peTCHUMOHHOM rMNEepasoTeMUH, KOTOpas pa3BUBaCTCH
MpH HEAOCTATOYHOCTH MOYEBBLLUIEIUTENLHON (PYHKUMHK MOYEK W NPHA KOTOPOIi oCTa-
TOYHBII A30T PACTET MPEHMYLLCCTBEHHO 3a CYET a30Ta MOYEBHHBI.

AMWUHOKUCNOTbI

PaccrpoiicTsa of6MeHa aMHHOKHCIOT MOAPAa3neNsioT Ha NepBHYHbIE (Hacnen-
CTBEHHLIE) 1 BTOpPHUHBIE (NpHoOpeTeHHbIe). K nepBHYHBIM OTHOCAT )CHUIKETOH-
VPHIO, AIKANTOHVPHIO, JIEHKOLUMHO3, THPO3HHONMATHIO.

Maronorus xuposoro o6mexa

Hapyuierist oOMeHa XKHpPOBbIX BELECTB MOIYT NPOUCXOANTH Ha Pa3/iIMYHbIX 3Ta-
Max ux NepeABHAKEHITA 1 HCIOAbL30BAHMS B OPraHH3MeE.
BeachiBarne XHPHBLIX KHCIOT H YACTH HEPACIUCIUIEHHbIX TPHIJIMLCPHIIOB CTCH-
KOH KHIICHHHKA HApYUIaeTcs:
* 1PN OCAABACHIN CCKPELLIH IMMAa3bl MOAKEIYA0UHOM XKeNe30i niu HemocTa-
TOYMHOM €€ [MOCTYINACHHN B KHIIEHHHK, a TAKXE [1PpH HApPYLWCHHOM NOCTYIE-
HUH KA1

® [IPH YCKOPECHHOM TPOABIKCHHUK MUK MO KHIUCYHHUKY;

* BCCACTBHE H30bITKA B MHLLE KATBLIUS H MArHHS, C KOTOPBIMH XHPHBIC KHCITO-
Thi Oﬁpilli}'iOT HEPACTBOPHMBbIC COJIH;

® [IPH 1TOPAKEHHH TOHKOI KHIUKH HH(PEKUHOHHBIM MPOLIECCOM, ANaMH;

* [1PH IUNOBHTAMHHO3AX.

OOMEH JIMITHAOB MOXKET ObITh HAPYLICH HA 3TANe WX UMPKYJIALHH B KpoBH. Beo-
casuiecs B anmpaTHuecke nyTH KHUIeYHIKA TPHITHUEPHIBI MOCTYNAIOT B KPOBb
B BHAC MCJILUAITILINX YACTHIL — XHIOMHKPOHOB. MX N36LITOK B nJlasMe KpOBH NpH-
naer eil BHA 3aMyYTHCHHOH MOJIOKOM.

Tpuranuepuibl B KPOBH, HAXOASIILMECS B HEMl B BUAC XHIOMHKPOHOB, paciuern-
ASAOTCS ¢ O6pPAa3OBAHHCM HEICTCPHGHUMPOBAHHBIX XMPHBIX Kucnor (HOXK).
OnanecucHUMs MAa3MBl MPH TOM MCYE3aeT, [O3TOMY JIMMAa3y HA3BIBAIOT <«I1pO-
ceeTasiounii akrop», OHa coaepXUTCsA BO MHOTHX TKaHSX, B SHAOTE/IHH COCYNOB
H ToCTynaeT B Kpopb, O6pasyiommecs HOXKK cps3bBalOTCA anbOYMHHAMH IUIA3MBI
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1 TPAHCMOPTHPYIOTCA B KNIETKH, MAaBHLIM 06pa3oM B anuTeiuil neyenn. B renaro-
LATAX W3 HUX 00pA3yIOTCA TPUIINLEPHLI, KOTOPBIE MOCTYNAIOT B KPOBb YXE B CO-
crape GeTa-NIHNONpPOTEUNOB.

BbIXO IMNA3KI B KPOBL 1 €€ cTabuan3aumnst akTHBHPYIOTCS TenapuHoM. JIumno-
MPOTEHHOBYIO INNA3Y aKTHBHPYET TAKXKE IMMOKAMH, YTHETAIOT CC XKEJIMHBIC KHCIO-
Thl, U3OLITOK XJIOPUCTOTO HATPHSl.

[TpH MEXaHMUECKOI XENTYXe, KOTOpasi COMpPOBOXIACTCS XOJNEMHUel — conepxa-
HHEM B KPOBH XETMHLIX KHCIIOT, JINI1a3a YTHETEHA, M PA3BMBACTCS TMIMEPINMTUIACMHSL.

M36BITOK TPUIAMLUEPHIOB B KPOBH OTMEYAeTCsl MpH HE()pOTHUECKOM CHHIIPO-
M€ 113-3a MOTEPH C MOYOM renapuHa, KOTOpblit aKTUBMPYET JIMINA3Y W paciuernicHue
TpUrAHUepuaos. Kpome Toro, uMeer 3HaueHue M noreps aibLOYMHUHOB, KOTOpbIE
TpaHcnopTupyroT HOXK, obpasyiowumecs npu aunonmse.

Y G0JIbHBIX aTEPOCKIIEPO30M CONEPKAHMUE IrenapuHa B KPOBH CHHXEHO M aKTHB-
HOCTb JIMNa3sbl YrHeTeHa. B Kposu HakarnauBaeTcs M30bITOK XMJIOMHUKPOHOB, MOBbI-
LIAIOLIUX aKTHBHOCTb TPOMOOTIIACTHHA M CBEPTHLIBAEMOCTh KPOBH, DTOT MEXaHU3M
JIEXUT B 0OCHOBE (hopMUpoBaHust TpoMOB0308 npH atepockiepose. [unepannunemms
TIPH aTEPOCKJIEpO3e cnocobCTBYET yBeIMUeHHOMY 06pa3oBaHuio B nevucHH HeTa-Ju-
MONPOTEHAOB ¥ YCHIEHHMIO CHHTE3a XOJICCTEpUHa, YTO, B CBOIO OUcpe/ib, bnaronpu-
ATCTBYET MOCTYIUIEHHIO B KPOBb KPYMHOMOJICKY/ISIPHBIX KOMIIJICKCOB X0JiecTeprHa
¢ BeTa-TUNONPOTEUAAMH M UX OTIOXKEHHUIO MO HHTUMOI.

PesynbTaT HapylueHusi 0GMeHa XXKHPOB — MX NaTONOrMUECKOE HAKOTICHUE B KH-
POBOM M APYTHX TKaHAX.

[1pu HapylweHNKM MUTAHKUS TKAHEH, NPUYMHONH KOTOPOro MOXeT ObIThL AaBUTaAMM-
HO3, THTIOKCHA WKW TOKCHYECKOE BO3ACHCTBHE, IMOCTYINAIOILME C KPOBLIO JTMITHIDI
HAKaIUTMBAIOTCsl B NAapeHXMMATO3HBIX KIETKAX M MEXKJCTOUHOM [1POCTPAHCTBC.
3TO COCTOAHHME HA3bIBAIOT «KMPOBasi AMCTPOUS».

HaubGonee yacro xupopas auctpodust passuBaeTcst B neueHH, Karuuisipbl KOTO-
PO HMEIOT MPEPLIBUCTYIO DazanbHyio MeMOpaHy, cBOOOIHO NMPONYCKAIOULY IO XHJI0-
MMKPOHBI. M36bITOK XUJIIOMHKPOHOB B KPOBM — IMICPAMITMACMMSL, CNIOCODCTRYET
XMPOBOM WHMUIBTPALIMH TeNaTOLHTOB.

STUNOBLIN CITUPT, KOTOPLINA aKTUBU3UPYET JIMNoreHes, crnocobeTpyeT passuTHIO
KUPOBOH MHOMILTPAUKNK U AUCTPOhUM NEHEHH.

Hapyuienne NernoHHpOBaHMs XHpa B OTAENBHBIX YHACTKax KHPOBOil TKaHK Obi-
BACT CBA3AHO C HApyLUEHUSAMM MHHEPBAUMH ITUX YUACTKOB, B MACTHOCTH CHMIIA-
THYECKOM, KOTOpasi yCUNUBaeT aunonus. MectHoe ocnabiaeHue JMUMOAN3a BEACT
K H30LITOUHOMY OTJIOXEHUIO XUpa.

OTnoxeHue B OTACABLHBIX YYACTKAX KHUPOBOI TKAHU CKOTUICHHIA KM pPi pasMepoM
5—10 cM Ha3LIBAIOT JIMITOMATO30M.

[TopaxeHHe LEHTPOB MEXYTOMHOro, CMMHHONO MO3ra, CHMNATHUYCCKHX Y3JIOB
MOXET MPHUBOAWTHE U K NMPOTHBOMOJIIOXKHOMY SIBICHUIO — JUIOANCTPO(HH, KOraa
MOYTH MOJHOCTBIO UCYE3AI0T XKMUPOBLIE OTIIOXKEH S B OT/GNbHLIX YuacTKax. Hanpu-
Mep, Y HEKOTOpbIX 60JIbHbIX ObIBACT MECTHOE HCHE3IHOBEHHE XKHPOBOH TKAHH HA IO~
JIOBE U rpynHOM kieTke. ['onosa Takux GOJILHLIX HATIOMWHACT rOJI0BY MEPTBELLA.

H36eiTouHOE 0611ee OTIOXKEHHE XKupa B OONblUCH 4acTH XHPOBLIX ACMO Ha=
3LIBAIOT OXXKHMPEHHEM. 3T0 OYeHb pacrpoCTpPaHEHHLIH BH MATOJIOTHH YEJIOBCKA.
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[lo nannpiM Mnctutyra nuranus AMH Poccuu, cpefiu B3poc/ioro HaceJeHus Ha-
wieit crpanbl 10 60% o6nanaloT M36LITOUHON Maccoi Tena.

OcCHOBHBIE 9THONATOreHeTHYECKHE (haKTOPbl OXKHPEHMUS:

* U30BITOYHOE NOTPebNICHHUE NMULLIK;

* ocnabieHue npouecca JIMNoAN3a;

* 30bITOYHOE 06pa30BaHUE KUPa U3 YIJICBOJIOB.

KoauuecTBo norpebiisieMoii MULLIK PeryaMpyeTcs TaK Ha3bIBAEMBIM MHIIEBLIM
LUEHTPOM — (DYHKUMOHAITLHLIM 0OBeIMHEHHEM rpYNI HEPBHLIX KIECTOK, PAcMoo-
AKEHHBIX Ha Pa3HbIX YPOBHSIX roJIOBHOro Mo3ra. Ot ux AesiTeTbHOCTH 3aBUCAT arne-
THT, HYBCTBO r0JI0A4 W ChITOCTH.

Beayuwasi ponb cpead OTAENOB MUILEBOro LUEHTPAa NPUHAUIEKMT ABYM rapam
SUICP CPENHEro rHnoTalamyca — BEHTPOJATCPAIbHLIM M BEHTPOMEAHANbHLIM. Bo3-
OyKIOeHME BCHTPOJATEPAIbHBIX SUIEP BbI3bIBAET YYBCTBO rosona. BeHTpomenu-
ANbHbIC SiApa ABAAIOTCA LUEHTPOM HacbllweHUs. [1pyM BO3OYKACHUM ITUX SLAEP OHH
MOCHLUIAIOT TOPMO3ALUME MMMYJAbCHI K BEHTpOJaTepabHBIM siipaM. BeHTpomemu-
@IbHbIC fApa CTaHOBATCA DOJIEe AKTHBHBIMH TMPH NOBbILLIEHHH KOHUEHTPAUMH T~
KO3bl B KPOBH. [MNOMNMKEMUSI CHUXKAET UX AKTUBHOCTD.

Bo30yxiaeHne HeHTpa ChITOCTH (BCHTPOMEAMAIbHBIX SLIEP) BO3HUKACT NPH pas-
JNIPAXEHWUU PELCNTOPOB MOJOCTH PTa MULLEH, MPH ONpeaeJeHHON (UTs KaXIoro vye-
JIOBEKA pa3Hoil) CTeNneH pacTsLKEHHST NULLIETH JKeayaKa.

YacToe BO30VAICHNE POTOBLIX PELENTOPOB NPAHOCTAMH WM YacTtoe npobo-
BAHWE THULH MOHIKAIOT BO3OYAHMOCTE LIeHTpa cuiTocTH, K TakoMy Xe pe3ynbTa-
TY MPUBOANT TNMPHBLIMKA MJIOTHO ¢CTh. YYBCTBO HACBILEHHA HAMMHACT BOIHHKATh
JMIIb NOCJIC YPE3MEPHOIT eabl, H HACTYMAET CHCTEMATHYECKOE MEpeeaaHHe ¢ pa3-
BUTHCM OXHPEHMSI.

YpoBeHb BO30YVAMMOCTH «UEHTPA CHITOCTH» BbILIE MPH CHCTEMATHYECKOM 3a-
HaTHn puspuecknm Tpynosm. [pi aTom oXHpeHHe He BO3HHKAET, TAK KaK BEJIHKH
IHEPreTHUCCKUE 3aTpaThl opraHnaMa. OnHaKo BbICOKask BO3GYAMMOCTE 3TOTO LIEH-
TPa COXpaHACTCs I Nocie npekpalieHus dusnyeckoil pabotel. CHIXKEHHE IHED-
FeTHYECKOrO pacNoia NMIEBbIX BEIWECTB MPH COXPAHEHHH BBLICOKOIO YPOBHS MX
MOTPEOACHIS BEACT K OXKHPEHHIO. DTO COCTOsSIHME YACTO BCTPEHAETCH Y OBIBLUMX
CIOPTCMCHOB, V NOXKILIBIX.

Ponb ritnonunasuy (npu oOLIMHOM YpPOBHE MOTPeOMEHHST MHILIH) B PA3BHTHH
OXHpeHus Beanka. st yseauueHus Maccesl Tena Ha 8—10 Kr B roi I0CTaTOMHO
CKCAHEBHOTO H30LITKA iy uenHoctsio B 200 kan. Mocne 25 ner kaxawie 10 ger
OCHORBHOIT 0OOMEH CHILKaeTcs npumepHo Ha 7,5%. M30bITOYHOE KOTHYECTBO XKHpPa
MPH NepecaaHit OTKAAIBIBAETCS HE CTONBKO MPH M3DLITKE XHPa B MMHILE, CKOJIBKO
34 CMET MOBbIICHHOro noTpebieHus yriesoaos.

Cnenyer UMETh B BHAY, YTO NpohUIaKTHKA OXWPEHMS NOJIXHA HAYHHATLCH
C CAMOT0 paHHero BO3pacTa, iaxe ¢ aMOpHOHANBHOTO Meproaa. Bens MMEHHO B 9M-
GPHOHAIBLHOM NEPHOJIE H B MEPBLIE MECSLIBI U FO/bl XU3HH B XHPOBOH TKaHH MpH
nepekapMIHBaHHH 3aKIaIbIBaeTCs H3OLITOK XKHPOBLIX KJIETOK H 3aTEM Pa3BHBAETCH
Haubonee ycroitunsast HopMa OXKHMPEHHA — THNEPLEUTIONSDHAS.

Pa3suTHIO OXHPEHMS CocoGCTBYET HApyllieHHe ropMoHanbHOro 6ananca. Pan
rOpPMOHOB 0BAAIACT XUPOMOOHIM3YIOLUMM AEHCTBHEM HA IETI0, YCHIIHBAs JIHTIOIH3
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B XHpPOBOIi TKaHH. TaK AcHCTBYET apCHAINH, COMAaTOTPONHbIH FOPMOH, THPEO-
TPOMHBLIA rOpMOH runodusa, THPOKCHH — AKTUBHPYIOT Aaunonui. B nepuond ycu-
JICHHS CEKpeLHH COMAaTOTPOIMHONO rOpMOHA Y NOAPOCTKOB OTMEYAETCH CHHXKEHHE
Macchel Tena. HepoctaTouHOCTh rHNOMK3a, WHTOBUAHOMN Xee3bl CONPOBOXIAACTCS,
HANMpPOTHB, N30LITOYHBLIM OTIIOXEHHEM Xupa. M30biToMHas cekpelus rIoKOKOPTH-
KONIOB, KOTOpLIE CTUMYJINPYIOT NEPEXOM YIJICBOJO0B B XKHP, TAKXKE COMPOBOX/IACTCS
oXupeHueM (6oneans Muenko—Kyuutra). [pu abconotHoi nam OTHOCHTENLHOMN
JAENTHHOBOH HEOOCTATOYHOCTH TAKXE pa3sBUBAaETCs OXMpeHHue. HeoctaToK ropMo-
Ha JICNTHUHA NPUBOAMT K HApAacTaHMIO YYBCTBA rojioaa, NOBLIILEHWIO anneruTa, H3-
OLITOYHOMY NOTPEONCHUIO NMULLK M OXKHPEHHUIO.

HakoHel, n30bITOYHOE OTNIOXEHHE XK1pa B JIENO [MPOUCXOAUT NPH MOLIHON aK-
THBALHH CHHTE3a TPUIJIMLICPUIOB U3 YIJIEBOAOB MOJ BAHAHHEM W30LITKa MHCYIMHA.
MHCcynnH, NoOHWXKas caxap B KPOBM, TOPMO3HUT LIEHTP ChHITOCTH, YTO Bbi3bIBAET MO-
BhILLICHHE BO30YIUMOCTH BEHTPOJATEPAILHLIX S1/IEP M MOCTOSAHHOE YYBCTBO rojioja.
OH cnocoBCTBYET OTNOXEHMIO XHUpa B XUPOBOM TKaHM, TOPMO3UT ero Mobuin3a-
unio. Jlaxe HebGoNbIIOH U3BBITOK MHCYIMHA, MOMIEPXKHUBACMbLIT JLTMTE/IBHOE BpeMs,
BbI3BIBAET 3HAYHTEJILHOE OXXUPEHHE,

[ToBbllIEHHAS KOHLIEHTPALMSA MHCYJIMHA B KPOBH YCTAHABINBACTCS MPH MHCY-
JIOME — OMYXOJH, PACTYLIEH U3 DeTa-KIETOK OCTPOBKOB MOMKENYAOMHON Kene3bl.

H36piToyHas ceKpelns HHCYIMHA M TTOBBILLIEHHOE OT/IOKEHHE XKHpa Pa3BUBAIOT-
CA TAKXKE NPH BCEX HApyLUCHUAX oDMeHa, Beaywmx K runeprankemun. llepeenavne,
CTaBIIcE MPUBBIYHBIM, TAKKC HEM3DCKHO BCACT K F'MNEPIPOAYKLUMH HHCYIHHA, UTO
YCUIIMBAET OXXHPEHHE,

yCl"LHE:HHE MNEpexoaa yricsoaon B XKHUPLl MOXCT OBLITL HAaCAeACTBCHHBIM Hapyiluec-
HUeM obmeHa. M3BecTHB! MOpoAbLl MBILEH € TAKUM HACHEACTBEHHBIM JIC(PEKTOM.
Takas xe HacieACTBEHHas aHOManus obMeHa ObiBaeT U y Jojeit.

[MaBHOE NpOsiBNEHHE pPACCTPOMCTBA MEXYTOUHOro oOMEHa Xupon — H30bl-
TO4YHOEe o0pa3oBaHME KETOHOBBIX TEJl B IMpOLECCe pacnala XHUPHLIX KHCIOT: TH-
MEPKETOHEMMA W KeToHYpMsi. M30bITOK KETOHOBLIX TeJl B KPOBH COIPOBOXIACTCS
MeTaboJIMMECKUM alMA030M, MOTEPCH HATPUA M BOABLI, TOKCHUCCKHUM JICHCTBHEM
KETOKMCJIOT Ha TOJIOBHOW MO3r. PecMHTE3y aleTOHOBBLIX TEJ B BLICIUMC XKHPHbBIC
KMCJIOTEI B HauOoNbLUel cTeneH criocobeTByeT rioko3a. [okosa sipisieTcsi 0C-
HOBHBIM aHTMKETOTEHHBIM BELLIECTBOM, MOCKOJLKY OHa COCOBCTBYET BMECTE € M-
CYJIMHOM OKMCJIEHUIO KETOHOBLIX TEJ1 U TOPMO3UT IMPUTOK XUPa B 1EHCHD.

Haunbonee Tsokesbld KeTO3 ObIBACT MMPH MHCYJIMHOBOH HepocTaTouHoCTH (IpH
nvabeTe), TaK KaK B 3TOM Clydae yCuaeHa MOGHIM3allMsl K1pa B NeUcHb, YBEJTHUCHO
00pa3oBaHME KETOHOBLIX TeJl M 0c/abeHO MX OKHMCIICHHE.

laronorus yrnesoAHoro obmexa

OOMEH YIJIEeBOJOB MOXKET HapyLIaThesl Ha pasHbix atanax. K TnossiM (hopmMam
HapYLICHWH YIIeBOAHOr0 0OMEHA OTHOCHT: TMMOMIMIMKEMHH, THNCPIITHKEMHMH, ITH-
KOTEHO3bl, TCKCONEHTO3eMHH, alJIMKOreH03bl. BeacsipaHue yrieBOAOB CHUXACTCS
B Clyyasnx, Korga yMeHbllaeTca oO0pa3oBaHKe WM BbiCJACHHE B KHIIEUHHKE COKa
NOJDKEYA0YHOM XKeJe3bl, CoAepXallero (pepMeHT AuacTady, KOTOpbii pacluerisi-
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€T MOJIN- M AHCaXapH/ibl JI0 MOHOCAXapHI0B. B kane nossnsiorcss HenepeBapeHHbIE
3epHa Kpaxmaa.

BcaceiBaHue HapylLAacTCsl TAKXKC MPU BOCNAICHMH, atpohum cimM3ucToi 060-
JIOYKHM KHILICHHHKA WK OTpaBJieHUH ()epMEHTHLIMH iAaMH, KOr/la paccTpauBaloTes
npouecchi (hochopunuposanus u aedochopunnposanus yraesonos. OcobeHHO
JICTKO TAKHE HAPYILICHMS BO3HUKAIOT Y IPYAHLIX [IETEH.

CHUXEHHE 3a11acoB IMTKOTeHA B MeYeH! M MBILILAX [TPOHCXOAMUT MpPHU Ype3Mep-
HO aKTUBHOM €ro paciueruieHuM wiun ocnabieHHOM CHHTe3e.

YCHIEHHBIH MINKOTeHONM3 BO3HMKAET MPU YPEe3MEPHOM BO30YXICHUHM KOpbI
rOJI0BHOTO MO3r4, NMOAKOPKOBLIX CTPYKTYP, FHIIOTANIaMyca, oBNIacTH nNUcYero rnepa
npogoaroBaroro Mosra. Bosbyxuaenue 3Tux obnacreit Mo3ra BefIeT K MOTOKY HM-
MyJbCOB, BbI3bIBAIOMIMX MINKOICHONN3, KOTOPLIE MEPENAlOTCs CUMITATHYCCKHMMU
MyTAMH TKaHsaM. B MX mepenaue yqacTBYIOT TaKkKe THPOKCHH, aApeHAMH W [II0-
KaroH, KOTopbie akTUBHPYIOT (hochopunasy rneyeHM, a TakKe NIOKOKOPTHKOMILI.
[ IMKOreHoM3 yCHANBACTCS TAKXKE NPU HAMPSKEHHONH MbILLIEYHOIT paboTe U B ¢O-
CTOSIHMM allna103da, KOTOPbIil akTUBUPYET hochopuna3sy.

[MToHuxkenue cuHTE3a MIMKOreHa BO3HUKAET BCIEACTBHE ocnablieHus MOMoXKH-
TEJILHBIX TPODHUECKNX BAMAHUIN, NepeaaBaeMbIX MPEUMYILECTBEHHO NapacuMmaTH-
YEeCKMMU HepsaMi. Tak ObiBaet, HanpuMep, NpU HapylLUeH W HEPBHO-TPo(hHYECKOi
PErysLMKM MYCKYAaTYphl ¥ GonbHBIX MHacTeHHeH. CHHTE3 rIMKOreHa CHHXaeTcA
npu Mo00M BHAE MMMOKCHI, MPH TMMOBUTAMHHO3aX, THPEOTOKCHKO3€, HEIOCTa~
TOUHOCTH KOPBI HAAMOYCUHHKOB, MPH MOPaXeHUHN NeYeHH.

Hepenko ycuaeHHbBIH ITHKOTEHONMN3 COYETAETCA CO CHMXKCHHEM CUHTE3a n-
KOreHa, M COACpXaHUC IMMKOreHa B MEYeHW M B APYIHX TKaHAX 3HAYMTENbHO
yMeHbUIAeTCs, HaunHaoT YCHIeHHO pacXoioBaThest XKupbl M 6esikn. OOMeH B TKa-
HSIX CYLIECTBEHHO paccTpanpaeTcsi. MMEHHO mO3TOMY NMPH TAXEAbIX HHOEKLHIX,
rONIOAAHHIT, FHTTOBHTAMITHO3AX, HHTOKCHKALIMH, LLIOKE ¥ APYTHX COCTOSIHHUSAX, MpH
KOTOPBIX MOXHO OXIIATh CHIDKCHHS PE3CPBOB [JIMKOIeHA B TKaHAX, PALIHOHANBHO
BBOANTH IT1IOKO3Y 1 HHCYJIMH, CMIOCOOCTBYIOLIHIT OT/IOXKEHHIO H3 HEE [THKOIeHa.

M3Bectha ocobas hopma HapyleHHs 0OMEHa TIMKOoreHa — MIMKOreHO3bl. 9TO
HCOOBLIMHO BLICOKAA cTAONILHOCTD IMIHKOICHA, BbI3BAHHAS HELOCTaTKOM (hepMeH-
TOB, KOTOPbIe BLI3LIBAIOT rHKoreHoan3s. M3sectHo 9 THnos takoro 3aboneBaHus,
0BYCAOBICHHOrO HACASACTBCHHBIM Ae(heKTOM OHOr0 M3 ()epPMEHTOB MIHKOIeHO-
ausa. K npusmepy. pasButHe rIHKOIEHO3a MOXET ObiTb 00yC/IOBICHO HE(EeKTOM
roK030-6-(hocdharasel (1-it TN, Gonesns Mupke), KuHasbl (hoconnnassl B remna-
rounTtax (9-it Tin, Gonesnb Xara) u ap. B neueHu v Apyrux opraHax OTKJIadbiBaeTCsl
H30BITOK MINMKOTEHA, & COAEPXKAHNE [JIIOKO3bI B KPOBH CHHXACTCH.

HapyuieHust MexXyTouHoro odMeHa yr/ieBOAOB MPOsABAAIOTCH Ha CTAlHH aHad3-
POGHOTO K a3pOOHOI0 NX pacILerUieHHs. B yeIOBHsX THIIOKCHH I060r0 MPOHCXOX-
JICHWS1, @ TAKXKE MPH OTHOCHTE/IbHOM HEOCTAaTKE KHCI0pO/a, KOTOPLIH BO3HHKAET
MPH O4CHb CHIBHOM MBILLICHHOM HanpsXeHHH H IMPH THPEOTOKCHKO3€E, HAKaIJIHBa-
eTcst Gonbloil H36LITOK MeTaGoIMTOB YIeBoIOB aHa3poOHOH (pa3bl — NMHPOBHHO-
rPAIHON 1 MOTOYHOI KHCJIOT, H BOSHHKAET auua03.

st OKHCAUTENBHOTO NpeBpaLleHHsl MHPOBUHOrPaNHON KHCJIOTEL — IJIABHOIO
HMCTOYHMKA IHEPrHH HEPBHOMH TKaHH, HEOOXONUMO Hanu4iue ¢depmeHTa, TpoCTE-
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THYECKOH TPYNIoit U NMpeACTaBHTENIEM KOTOPOi ABisieTcs Kokapbokcunasa. OHa
npeacrasndeT coboii nupodochophbiii a(hup THamuua (Butamuna B,). Mmenno
MO3TOMY IJIaBHBIM [MPOSABJIEHHEM MNOBUTaMMHO3a Bl ciyxuT nopaxeHue Heps-
HBIX CTBOJIOB M LIEHTPOB.

Eule onHoO TMNOBOE HAPYLIEHUE YIJIEBOAHOIO 0O6MEHa — reKco3eMusl, COCTOS -
HHE, TIPH KOTOPOM YPOBEHb I€KCO3 B KPOBM nopbuiluaetcs dDonee uem 6,4 MMob/JL.
C KIMHMUYECKOM TOUKH 3peHusi HaubOJBLLIMIT MHTEPEC NPEACTABAAIOT (hPYKTOIEMMUSI
W TanaKkTo3eMHusl.

DpyKkmosemuna BOIHUKAET BCIEACTBHE HENOCTATOMHOCTH ajibaojassl B, uTo
COMPOBOXIACTCA HaKOIUIEHHeM B KiaeTkax ¢pykTo3o-|-cpocchara. [lposisisi-
€TCSl BAJIOCTBIO COCAHUS Y HOBOPOXIAEHHbLIX, 3aJCPXKKOil pocTa, rMNOMIMKEMMU-
€W, PBOTOM, renaToMeraiueit, UMppo3oM MeueHH, CYA0POKHBIMH MPUMAAKAMH,
NPOKCHMANIbHBIM KaHANbLIEBLIM aunn030M. JlabopaTopHo (hukcnpyioTca HU3KHE
3HayeHnsn pH mouwm, rmokosypus, docdarypus, runepbuamupyonHemMmmus, runo-
tdocharemus.

lanakmo3emus — BpOXIEHHOE HApYyLIEHHE METABOIM3MA, KOTOPOE NPOSIBASIETCS
rallakTo3eMHe, ranakTo3ypHeii, renaToMerajineii, KatapakToii, pBOTO#, XKeJTYXOM,
TYTOYXOCTbIO, OTCTABAHMEM B MCMXUYECKOM Pa3BHTHH, FEMOJUTHUCCKOI aHEMHEI.
3abonepanue obyCNIOBNIEHO HEAOCTATOUHOCTBIO (PEPMEHTOB ralAKTOKNHABI, raJlak
TO-1-dhocharypuauntpaHcdepassi.

Tunoznuxemus. OMHUM M3 BAXHBIX MPOSIBJICHUI NATOJOIUH YIJICBOIHOTO 0OMe-
Ha CITYXKWT CHWXEHWE KOHLEHTpAlMK B KPOBH III0KO3LI MeHee 2,3—3,3 MMOoJib/A.
MexaHu3MBbl pa3sBUTHS THIIOTIMKEMUH pasnuuHbl. OHa MOXET OLITh BLI3BAHA NEpe-
NO3MPOBKOM MHCYIHHA (Hanpumep, npu aeveHnn anabera). M3ouirotnas cekperiis
WHCYJIHHA HabioaeTcs npH pocTe onyxosiu u3 6eTa-KJIEToK OCTPOBKOB (MHCYJIMHO-
Mbl). Bo30yXaeHUE CEKPELIMU MHCYIMHA BO3HHMKACT TAKKE BCACACTBUC PA3PYUICHHS
OMYXOJbIO HEPBHLIX 00pasoBaHMit B MO3re, PEryJIMPYIOUIHX YIJICBO/H LI OOMCH.

CKJIOHHOCTb K THIIOTNMKeMUH GBIBAET U Y JIONEIT C MOBBILCHHBIM TOHYCOM A~
pacUMITaTHYECKON HHHEPBALWY NOKENYA0UHOM Xene3bl. bayxaaommnii HepB CTH-
MYJIMPYET CEKPELIHI0 MHCYJIMHA.

K cHIXEHHMIO KOHLEHTPaLUMK TTIOKO3bl B KPOBH MPHUBOAKT Takxke r1ybokoe yr-
HETEHHE [POLIECCOB IJIIOKOHEOreHesa, KOTOPOe HACTYNaeT Mpu CHJIbHEHLICM CHH=-
XEHWH CeXpeLn rOPMOHOB repeHeit noau runoduaa (runopusapHas Kaxekcns)
¥ KOpBI HANMOYEYHHUKOB (anancoHoBa 60e3Hb).

Ocnabyieye 0bpasoBaHUs [I0KO3bl U3 IIOKOTEHAa M MIIOKOHEoreHe3a 13l Iiim-
LIEpHHA 1 aMUHOKMUCJIOT, a4 MOTOMY M CHHXEHUE caxapa B KPOBHM MPOMCXOAUT NpH
TSXKENIOM MOpaXeHHH MevMeHH (LIMppo3e, MHTOKCHKALIMAX), @ B DKCNEPUMEHTE —
MOc/ie YOaNEHHA TEYCHH,

Kak ynoMHMHanoch BhIllE, THIIOMIMKEMHUsl COMPOBOXAACT Pa3BUTHE IJTIHKOICHO=
30B, a TAKXE roJIofJaHue.,

BpeMeHHOE CHIDKECHME caxapa B KPOBH HACTYyIaeT [Py OYeHb CHJILHOM MbILLIEt -
HOM HanpspKeHHH (MapadoHCKOM 6ere), eciiu B 9TO BpeMs He BBOIUTD YIICBOAbL.

Pe3kue nepenaibl KOHUEHTPALMH [I0KO3bI B KPOBH — OT FMMNEPTVIMKEMHH K TH=
MOIMKeMUH — HADMIOAAIOTCS 110C/Ie TpHeMa JIErKOYCBOSICMbIX YIJ1EBOAOB JIIOIbMH,
Yy KOTOpBIX PE3ELIMPOBaH XENyAoK. DTO TaK Ha3blBaeMblil IEMMHHT-CHHAPOM. IMo-
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JlaraioT, 4To KoJiebaHus ypoBHS caxapa B 9TOM ciyuac GbIBAIOT CBA3AHBI C CHIBHBIM
peekTopHbLIM BO3DYXACHHEM 0BOMX OTHEN0B BEreTaTUBHON HEPBHON CHCTEMBI
NpH OLICTPOM MOMNalaHMM MUK B KHIIEYHHK.

CHIXEHHE KOHUEHTpalMH caxapa B KPOBM, MpEXIE BCEro, CKa3bIBaeTcs
Ha (pyrkumnsax UHC, nns KoTopoit rnaBHbli HCTOYHNK 9HEPIUHM — MPHTEKAlOLLAs
C KpoBblo 10Ko3a. [lpy cHuXKeHHH ee KOHUEHTpaluu meHee |, 1—1,4 MMonb/n
pazBMBaeTCs THAXEN0¢ HapyweHue ¢yHkuuM ronosHoro mo3ara. [logBasioTcsa
COHJIMBOCTB, €Aa60CTh, YYBCTBO ronona, 6ecrokoicTBo. 3aTeM BO3HHKAKOT M0-
BbILICHHAs MMOTAUBOCTL, APOXb, CYAOPOTH, TepsieTcsl peyeBasi (HDYHKLMSA, 3aTEM
CO3HAHHE — pa3BMBACTCS FMNOTJIMKEMHUYEcKas KOMa.

CHMXCHME KOHLIEHTPAIlHH caxapa B KDOBH MYCKAeT B XOII MPUCIIOCOOHTENBHEIE
KOMIICHCATOPHLIE TPoLecehl: pedpIeKTOPHO BO30YXKAACTCS CEKpeLUs alpeHaNnHa,
AKTTI, rmoKoKOpTHKOMIOB M COMATOTPONHOrO ropmoHa. MMeHHO no3toMmy rnpu
TUNoruKeMitn Habaloaal0T pacilMpeHne 3paukos, yYallleHHe MyJabca M AbIXaHuH,
HHOrAa — noasens aprepuanbHoro nasiaeHus. COCTOSSHUE TMITOIJIMKEMUM MOXHO
OBICTPO JANKBWIHPOBATL BBEACHHEM TTIOKO3bl WIH alpeHaATHHA.

['murneprankemMist — nosslileHHE caxapa B KpoBH (bonee 5,5 Mmone/n). OHa Mo-
XeT ObITh:

® CHACJACTBHEM VCHUIEH S BISIHUIL, KOTOpbIE NMPUBOIAT K MOBLILLEHHOMY pacria-

Y MNHKOreHa, yCIUIeHHIO rMIOKOHEOreHe3a W 3aTpYAHSHHIO TIepeXoaa riioKo-
3bl B KHP MPH HEBO3MOXKHOCTH HCIONIL3OBAHHSA M30BITKA [JIIOKO3bI TKAHAMH,

® ocnabacHus BAWSIHMIL, KOTOPBIC BBI3LIBAIOT OTJIOXKEHHE MIOKO3bI B BUIE [TIH-
KOreHa u xupa;
* [Ipi coveraHny o0OHX BIHSIHUIL.

Y 310poBbIX 1L rHOCpIANKeMis BosHKKaeT nocae npuema 50—100 r miokossl
nian caxapossl. Yepes 30—45 MuH 1ocTHraeTesi MAKCHMYM (He Bbile 7,7 MMOJIb/NT),
a yepes 2 4 BO3BpaLacTesl HCXOAHBII YPOBEHD, KOTOPAIH fanee HECKOJIBKO CHHXa-
CTCH 34 CHeT H3DBITOYHOI CCKPCUMH HHCYJIHHA.

Cnneprankesmust MoXeT pa3BHBaTLCS NPU PEIKOM YCHIEHUH BO3OYIHTENIbHOTO
[pouecea B Moare (aMolUHOHANbHAS runepraukemus). OHa oOyciosieHa nepena-
4l MO CHMMATHYECKHM TIYTHM MMIYJIBCOB, YCHJIHBAIOLWHX CEKPELINIO alpCHANIHHA,
KOTOPBIi CTUMYIMPYET INIMKOMeHOMN3, H THPOKCHHA, CHHXKAIOLLEro pacnal, roKo-
3bl, BausiHue vepes runorasaMyc YCHJIMBAET CEKPELIMIO KOPTUKOTPOINHHA, KOTO-
polii noBbitaeT o0pas’oBaHne IOKOKOPTHKOMIOB. TakuM 00pa3’oM, MOBLILIAETCH
H [NIOKOHEOreHes.

UnepriukeMus CONpoOBOXIAET YCHJICHHE CEKPELIMH alpeHaHHA MPH ONyXo-
JIM MO3TOBOrO C/IOsl HaummoueuHuKa (eoxpoMOLMTOME), OBIBAET MPU FMIIEPCEKPE-
UMH THPOKCHMHA — FOPMOHA pOCTA, KOTOPBIH MOHWXAeT YTHAH3AUHIO [JIIOKO3BI
TKAHAMM, YCHIMBAET pacnaj Xupa, crocobcTBys 00pasoBaHHIO H3 HEro II0KO3kI,
MepeHanpsraeT ceKpelnio HHCYIHHA M YCHIHBAET CEKPELIHIO [IIOKAroHa. anep-
MMKEMUA GBIBAET MU rHIEPCEKPELIMM [IIOKOKOPTHKOMIOB Y DOJIBHBIX € MATO/O0-
rHEH HANMOYeYHHKOB.

TMneprauKeMust MOXET HaGMIONATHCS TAKKe INpM THIOBATAMHHO3ax B
n C Bcnencrsue HapymieHWsi CHMHTe3a MIMKOTeHa, YTHIM3aUMM Caxapa TKaHAMH
H Oc/abieHMK Nepexoa YrieBoA0B B XKHP.
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BaxHeiillasi npuyvHa TUNEPIIIMKEMHM — MHCYJIMHOBasi HEA0CTATOMHOCTb.
Korna conepxaHue rioko3sl B Kposu npesbiiaer 8,8 mmonn/n (180 mr%), oHa
HE MOXET NMOJIHOCTBIO peabcopOUpOBATLCH U BLIAEASIETCS C MOYOH — IJTIOKO3YpUs.
[IpH4MHOI 3TOro ABASETCS AOCTHXKEHWE NpEesia, CBepX KOTOPOro HE MOXET M0-
BBILIATBCA AKTHUBHOCTH (pepmeHTOB (hocchopunupoBaHust U nedochopunmnposa-
HHS — IPOLIECCOB, HEOOXOAUMBIX U151 peabcopOLMHM MTIOKO3bl KaHabLaMH 1oYeK.
WuaxTueauuns 3tux depmMeHTOB (Hanpumep, GIOPHAIMHOM), JaXe NMpH HOPMANb-
HOM YPOBHE caxapa B KPOBM, COIPOBOXIACTCS [NIOKO3ypueH (roueuHblit amaber,
BO3MOXHO, H MNIOKO3ypusi 6epeMeHHBIX).

KpaTkoBpeMeHHasa THNEPrIMKeMus (C IIIOKO3ypueil) 00bIMHO MOXKET paccma-
TPHBATLCHA KakK MpUCNOcOobUTENIbHAS peaKuys, KOTopasl YCHJIMBACT JIOCTABKY 10~
KO3bl K TKAHSIM ¥ HEe NMPWHOCHUT BpeJia.

[TponomkHTENbHAs THUIEPIIIMKEMHs, COMPOBOXAAIOLIAsACH MNOTepei caxapa
C MOYOH, TsDKenoe 3abojieBaHue — caxapHblit nuaber.

B BBICOKOpPa3BUTEHIX CTPAHAX OKOJO 2—3% HaceleHus CTPAAAIOT CaxapHbIM iHa-
o6erom (CH).

B pa3BuTHUM caxapHoro auMabera, T.¢. CTOHKOM THIIEPIANKEMUHN C IJTIOKO3YpHEil,
OCHOBHYIO POJIb UIPacT HEAOCTATOMHOCTh HHCYyInHA. M30BITOK ropMOHOB, NOBbLI-
LIAIOLIKX COolepXKaHHWe MIOKO3bl, U Apyrue (hakTopbl UMECIOT AONOAHNTEILHOC 3HA-
YeHHe B NaToreHese caxapHoro auadera.

Paanuualor a6COMIOTHBEIN W OTHOCHTENILHLIA HENOCTATOK HHcyanHa. AGCO-
JIIOTHBIA HEAOCTAaTOK — YMEHBLIEHWE CHHTE3a M CCKPCIMM MHCYJIHHA B KPOBb
C YMEHBILUECHHEM €ro KOHLUEHTPaUuK B KpoBH. CoOBpeMEHHBIE METO/ILI ONpeAc/ICHIS
KOHLEHTpaLUWK HHCYJIMHA B KPOBH C YCNEXOM MCIMOJL3YIOT B KCINEPHMEHTE M ME-
HEE LIMPOKO B KIIMHUYMECKOH NpakTHKe.

W HCynuH sIBAsIETCS CIOXHBIM MOJUMENTHIOM, COCTOSILLLMM W3 ABYX LIeneil aMH-
HOKMCJIOTHBIX ocTaTKOB (21 1 30) — A u B, KoTopsie coetnHeHb! AMCYILDIAHBIMH
MOCTHMKAMH.

CHHTE3 MHCYIMHA NPOXOAUT CTAAMIO MPOUHCYANHA, B KOTOPOM MEXJY LICIIsi-
M4 A u B Haxonutca C-nentua. INpourcynuu B 20 pa3 menee aktupeH. Oruie-
mjaeHue ot Hero C-nenTuaa M Mepexon B aKTUBHBI MHCYAMH OCYILECTBIAIOTCS
B DeTa-KneTKax.

C noMolLbIo 3JIEKTPOHHOH MUKPOCKOTHH BLISICHWIH, KakK OeTa-KIeTKH CCKpe-
TUPYIOT MHCYIMH. [TponHcynuH obpasyeTcs B BUAE COACPXHMOr0 KUCTOOOPa3HbIX
MEILLIOYKOB, KOTOpbIE (DOPMHPYIOTCSI B SHAOIIA3MATHYECKOM PETHKYJIYME € yHacTH-
eM pubOCOM, «CHASILIMX» HA peTUKYayMe. [TporHcyInH npeobpa3yeTcsi B HHCYJIHH,
M MELUOMKHU (rpaHy/ibl) OTACASIOTCS OT PETUKY/IyMa U nepensuraioTes K Mmemopane
KJIETKH, MIPHMbIKAIOHIEH K KPOBEHOCHOMY Kanwuisipy. B pesysbrare HEU3BECTHOTO
MoKa MexXaHU3Ma MHCYIHH U3 TPaHyJl NPOHUKAET Yepe3 MeMOpaHy KJICTKH U Kani-
Jiipa B KPOBb.

I'aBHbLIM €CTeCTBEHHBIM CTUMYISAITOPOM CEKPELMM HHCYJIMHA SIBJIsIeTCH IIOKO-
3a. Ha Hapy>XHOH MOBEPXHOCTH MeMOpaHbl OETa-KJIETKH HaxoAuTes GHOXHMMMC-
cKas CTPYKTYypa — PELENTOp IMIOKO3bl, KOTOPbIA COOTBETCTBYET i 110 CTPOEHUIO.
I'nioKo3a pa3fpaXxaeT pelenTop, M pasapaXeHWe nepeaacTcsi TPaHCAYKTOPOM
Ha BHYTPEHHIOIO MMOBEPXHOCTb MEMOpaHbl KJIETKH, IIe HAXOANTCA (pepMEHT aiie-
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HutuMknasa. [TpoucxoanT akTHBalus aNeHMIUMKAA3LI, U TOL ee BO3MeHCTBHEM
AT® kneTKH nepexoanT B UMKIIMUECKHii 3,5-aneHo3nHMoHodochar (LAM®D). Liu-
Kinuecknit AM® B Geta-rieTke aKTHBHPYET OKUCIMTEIbHbII pacnan rMKoreHa,
a 00pa3yioLMECH NPH 3TOM METaBONUTEI ABNSIOTCA CTUMYJIATOPAMM CHHTE3a MHCY-
nuHa. ILisi HOpMAIBHOTO TEUeHUs! 3TOrO MPoLecca HEOBXOAHM NOCTATOMHbIH MPH-
TOK BHYTPb KJIIETKH MOHOB KJTbIIHA.

Hakormnenue B kietke tAM® yerpansiercs neiictsuem depmenTa docdonm-
acTepasbl (PL3), kotopasi nepesoant UAMD B 5 AMD.

YeuneHne rnokosoii cneunduteckoil AeATeNbHOCTH 6eTa-KIETOK ¢ MOMOLIBIO
ANCHWIUMKIA3HOTO MEXaHU3Ma He ABASIETCS WCKIIOMHTEABHBIM CBOMCTBOM 3THX
KJIETOK W [JIIOKO3bI.

OxasbiBacTesl, aZeHNILNKIA3a €CTh BO BCEX KJICTKAX, M €€ CIOCODHB! aKTHBH-
3MPOBaTL CaMble PasANMHBLIC TOPMOHBLI W ApPYrHe BelecTsa. B cBoio ouepens, ane-
HHJILLMKJIA3a B Pa3HBLIX KASTKAX YCHIMBAST X CrieunpHYeCKHE BUIALI ACATELHOCTH.
Tak, ropmomb! it ApYrie aKTHBHBLIE BELIECTRA, B TOM YHCJE HEPBHEIE MEAMATODEI,
Yepe3 CTalAapTHLII AACHIUIUMKIA3H BT MEXaHU3M PerynpyioT JesTelbHOCTL pas-
JHYHBIX 3aBHCHMBIX OT HUX KJIETOK.

M3 Bcero ckaszanHOro sicCHO, HACKOABKO CJIOXEH MPOLECe CHHTE3a M CEKpELInH
HHCYJIHHA, 8 3HAYNT, HACKOALKO CNOXEH rpoliece H MHOroo6pa3Hbl MOTyT ObITh Ha-
PYLICHHSI, KOTOPLIE BBI3LIBAIOT OCAA0ACHHE CHHTE3A HIM CEKPELIMH HHCYIMHA 1 a6-
COMKOTHYIO HHCVIHHOBYIO HENOCTATOYHOCTD.

B cospemennoii nuaberonornn npuHATO paznuuath caxapHbiii nuaber l-ro
H 2-ro tuna. Mpi anadere 1-ro THNA CEKPELNSA HHCYNNHA BCEr/la CHUXEHA 110 CPaB-
HCHHIO ¢ HOPMOIT, HE3aBHCHMO OT NpHYHHbL HapyweHuil. Hazosem HEKOTOpbIC
N3 HHX.

* [loppekacHite pelenTopos KoKo3sl Ha MeMbpatie Geta-kineTok. Takoe Hapy-

LICHIE MOTYT BLI3LIBATL HEKOTOPBIE XHMHUecKue BeiecTsa. OHO MOXET ObITh
W HacaeacTBCHHOI npupoast, K npumepy, y HOBOPOXIEHHOIO NMEPBbIX CYTOK
AKU3HH GeTa-KICTKH CLULE HE pearupyloT Ha MIOK03Y H3-3a HECOBEPLICHCTBA HX
PELECNTOPHOTO anmnapara.

e Yyactile aneHIUIUNMKIAa3HOIl CHCTEMbBL B CHHTE3€ HHCY/IMHA MOXET HapylIMTh-
CSl BCNCACTBHE MOHVXEHUS MMPOHHLAEMOCTH OGeTa-KIETKH UL KalbLUUs HWIH
€ro Hexpatku, MHoraa BBeIcHHEM KanbLMs yOaeTesl YCHINTD [POAYKLHIO HH~
CYJIITHA IpH caxapHoM anadere.

e YruereHue aneHWIUMKIA3HON CHCTEMBl MOTYT Bbl3BaTh HEKOTOPLIC COEAHHE-
HUS, HANPHMED AUIOKCAH, KOTOPIM BhI3BIBAIOT 9KCHEPUMEHTATBHBIH Inaber.
Hemanoe o6pasoBaHne anJoKcaHa B OpraHH3Me HeJIOBEKa, BOIMOXHO, MPOHC-
XOIUT NpH HapyllUcHHsAX o6MeHa MOYEBOH KHENIOTHL.

* Tlonaralor TaKkxe, YTO NPUUMHON HApYLUEHWs CHHTE3a HHCYIHWHA U 0bpaso-
BaHHs AHOMAJIBHOIO, HEAKTHBHONO MHCYJIMHA MOXET GbITh FreHeTHYECKHH [e~
(heKT MHOTHX 3BE€HbEB LIETTH €r0 CHHTE3a.

o TpHYMHOI NOHWXEHHOTO MOCTYTUIEHHS. B KPOBb MHCYIMHA M3 OeTa-KIeTOK
MOXET MOCAYXKHTb HapyLUEHHE MpoLecca ero BLICBODOXEHHA 13 beTa-rpaHyiL.
B psine ciyuaes ycTpaHWTh 3TO HApYIUEHHE MOMOraloT caxaponomammﬂe
cynbhaHWIaMuaHbIe npenapatsl. [TocTyruieHne ropMoHa B KPOBb H3 BHEK/IETOM -
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HOMO MPOCTPaHCTBa GETa-KIETOK B KPOBEHOCHBII KAMHWUISIP MOXET MOHWXATLCS
TIPH CHIKCHHH MPOHNLACMOCTH CTEHKH KanWUIsipoB, HanpHMep, rpu cTapeHuH.

o CHHTE3 M CCKPELHIO WHCYAMHA MOIYT HApYIIaTh Pas/iMuHOro poia nopaxe-
HUS MOLKENYIOUHOI XKene3bl, ee 60Ne3HN, HATIPUMEP TaAKHE, KaK MaHKPEaTUT,
TPABMa, ONMYXOJH, KANbLMHHPYIOLHii (pubpo3.

MHorne 1HabeToNoru ceivac CHUTAIOT, YTO caxapHblit anaber 1-ro Tuna — 310
ayTOMMMYHHOE 3a0oJieBaHHe NeHETHYECKOM MPUPOALI, NMPH KOTOPOM JUTMTEJIbHO
TEKYLUHIT XPOHHYECKHH AUMGDOUNTAPHBII HHCYIMH NPUBOANT K JICCTpYKLIMK GeTa-
KJIETOK C MOCNENYIONNM Pa3BUTHEM MHCYJIMHOBOM HemoctaTouHoctu, B 1970-e .
OOHApYXEHB! AHTHTENIA K AHTHTEHAM OCTPOBKOBBIX KJIETOK M OTKPBITA KJICTOUHAS
AYTOMMMYHHaA arpeccHs NMPOTHB OCTPOBKOBLIX KICTOK Yy DOMBHBIX CaxapHbIM JHA-
G6eroM. 3ateM ObulH nmonyueHbl AaHHbIe 06 accoumaunu caxapHoro auabera |-ro
THMNA ¢ aHTHreHaMHu cucteMbl HLA. DTH aHTHreHbl JOKAIM3YIOTCS HA KOPOTKOM
Tiede XpoMocoMbl 6 1 cBsizaHbl ¢ reHamu cuctempl HLA I knacea 1K, J10 u [P,
GOYHKUNEH KOTOPLIX ABAACTCS PETYASLHA HMMYHHOIO OTBETA U BHYTPEHHETO B3au-
MOICHCTBHMA MOHOLIUTOB M pasnnyHbIX noarpynr aumpountos. Okono 95% 6onab-
HBIX caxapHbIM nuabeToM |-ro Tuna umeror HLA — amenu AK-3 v (uan) AK-4,
B TO BpEM# KakK B 00LLUEH nonyasiiuu ol Betpeyaiotes y 40%.

KpoMme Toro, nonaraiort, 4to cucreMa HLA siBisieTcsi reHeTHUECKOI neTepMu-
HAHTOM, Onpenensiouein YyBCTBUTCALHOCTL OETa-KJICTOK K BUPYCHBIM dAHTUTECHAM,
WJIH XK€ OHAa OTpaXxaeT CTeleHb BLIPAXEHHOCTH MPOTHBOBHPYCHOIO HMMYHHTETA,
MWMEHHO No3ToMYy MojaraioT, 4To npu adabere 1-ro Tuna nacaeuyiorces 1ubo npen-
PacriojOXKeHHOCTb K ayTOMMMYHHOMY MOPAXKEHHUIO HHCYSIPHOIO anrapara nojixe-
JNYNOYHOMH XeJie3bl, AMO0 NOBbILIEHHUE YYBCTBUTEALHOCTH OCTa-KJICTOK K BUPYCHBIM
aHTHUreHaM, 1100 ocnabneHHBIN NPOTHBOBUPYCHBLIH UMMYHHTET.

Cpeny BHEIHHX MPHYMH NepBUYHOM MHCYIMHOBOM HEJOCTATOHOCTH NMOAYEPKH-
BaETCHA TAKKE POJIb BUPYCHOH HHpeKMK: BUpycoB Kokcaku B4, rpunna, KpacHyxH,
3MUAEMHUYECKOro napoTuTta. Y nereit, 60J1bHbIX caxapHbIM 1nabeToM, NeiiCTBHTC/Ib-
HO Yalle ¥ B 0o/1ee BLICOKMX TUTPaxX HaXOIWIN aHTUTEIA K 9TUM BHpYyCaM.

B skcnepuMeHTe M3bupaTesNbHOE NnoppexneHue OeTa-KIeTOK BbI3bIBAIOT pPa3-
JIMYHBIMH XMMHYCCKHMHM peakTHBaMH (JIJIOKCAHOM, JAWTH30HOM, MPON3BOAHBIMH
OKCHUXMHOJIMHA, aHTUOMOTHKOM CTPETTO30TOLIMHOM M JIP.).

BaxxHo nMomyepKHyTh, 4TO M3 Haubonee cyliecTBeHHbIX (pakTOpoB, Beeraa cro-
cobeTBYIOIIMX OcnabneHuIo ceKpeTopHoit (yHkuuu Oera-kinerok, HeoOXOAHMO
YYUTHIBATE HAC/ENCTBEHHBIE ee neheKThl U NpuobpeTaeMbie ¢ Bo3pacToM HebJlaro-
NPUATHBIC YCIOBUSA (DYHKUMOHHPOBAHUA OCTPOBKOB.

Bropu4Hoe pa3BuTHE MaHKpeaTnyeckoil (abcomoTHOI) HelocTaTOuHOCTH (TAKXE
Auaber 1-ro THna) NMPOUCXOMMT TOC/E MPEeaIlecTBYIOIEro nepeHanpsKeHns HHCY-
JIMHOreHHOM yHKUMK. OB6LLei NMpUIUHON MATONOrHUECKOro, 3aTAXKHOIo yCHIeHns
(yHKUHH OETa-KIETOK CIYKHT U30BITOK B KPOBH MX CTHMYJISTOPOB — IJTIOKO3bL.

OuyeHb BAXHBIM 3THONIOTHUECKUM (DAKTOPOM MMOAIEPXAHMSA JUTHTEJILHOIO N30b!-
TOYHOTO MOCTYIUICHHS IIIIOKO3bI B KPOBb AIB/sAETCS Nepeeianie, ocobeHHo ¢ HI0bIT-
KOM JIEFKOYCBOSIEMBIX YIIEBONIOB — caxapoB. [Lis paHHeil npodunakTHku anabera
MO3TOMY OYEHb BaXHO He npuyvars pebeHka ¢ camMoro paHHero pospacra K 4pe3-
MEDHO CIAIKOH MHILLE.
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InrensHoe NMOAACPXAHUE THIMEPIITMKEMHH BbI3bIBACT MA0LITOMHAS CCKPCLIMS JTIO-
Goro 13 caxaponopbIMIAIONIMX TOPMOHOB, KOTOPBIE 110 9TOMY MX KOHEYHOMY adibexTy
MPOTUBOCTOAT ICMCTBHIO TOJILKO OAHOro MHCynuHa. VX Ha3bIBAIOT MO3TOMY KOHTp-
MHCYIMHOBLIMK IOPMOHAMM. DTO IrOPMOH pocTta (COMATOTPONMH), KOPTUKOTPOIHUH
(AKTT), rioKOKOPTHKOMILL, ITIOKATrOH, AlPEHATMH, TOPMOHBI LIMTOBHIHOM JKEJIe3bI.

BeeneHueM KUBOTHBIM M3OBITKA 9THX FOPMOHOB MOXHO BhI3BaTh METArMNo(u-
3apHbBIH, CTEPONAHLINH, METATUPEOUIHBII AHAbeT,

Mnepcekpelmst 3THX rOPMOHOB NMPH HapylieHUM (PYHKLMIT COOTBETCTBYIONIUX
IHAOKPHHHBIX XeEJIe3 Y YC/IOBCKA MOXET NMPUBECTH CHaYala K Npexoasituei runep-
MIMKEMHH, & nocsie cpbiBa (DyHKIUHH MaHKPEaTHUECKUX OCTPOBKOB — M K CTOMKOMY
caxapHomy auabety. 3ToMy G11aronpUATCTBYIOT NPEALLECTBYIOAS CKPLITAs HEMOI-
HOLECHHOCTL DETA-KIETOK, a TAKXKE IMOLMOHANILHOE NepeHanpsKeHHe U Masioe pac-
XOJIOBAHHE TJIIOKO3bI NP aAMHAMHH.

HUTak, Bce HazBaHHble (DAKTOPDI, KOTOPLIE MYTEM M MEPBHYHOIO, U BTOPUYHOIO
(rmocjie HauYATLHOTO NepeHanpAXeHHs PYHKUHK) ASHCTBHA BbI3bIBAIOT HAPYIUEHHS
MHCYTMHOIEHe3a, BEAYT K pasBuMTHIO caxapHoro auabera, kotopbin KoMmuTeToMm
akenepTos BO3 no caxapHomy auabeTy Ha3blBAIOT MHCYJIMHO3ABMCHMBIM caxap-
HbIM anadetom 1-ro Tuna (M3C). [Npu HeMm B KpOBH NOHUAXEHO CONEPKAHHE HH-
CVIIMHA, 1 OH NOANaceTCs JIeHCHH IO HHCYIIMHOM,

Mucynunosasucumstit anaber (1-ro THna) yaiie BCTpevaeTcsi B MOJIOAOM BO3-
pacre.

[TosTopum, uto Hanbonee 4acToil €ro NPUYMHON SIBJISIETCH ayTOMMMYHHOE
nopaxcHue 6eTa-KJACTOK, K KOTOPOMY MpeapacnonaraloT Haciaeayembie ocobeH-
HOCTH TIaBHOIl reHetnueckoil cuctembl HLA (uenoBeyeckuX JeHKOUMTApPHBIX
AHTHTEHOR).

HokasaHno, 4To ayroarpeccuio K 6eTa-kKieTkaM CTHMYJIHPYIOT YITOMSAHYTBIE BbILLE
BHPYCHBIC HHQCKLIIL.

VCKOpSIIOT passuTHe HHCYAMHO3aBHcHMoro auabera pasnnuHbie 3aboneBaHus
MOKENVAOUHOIM KeAe3bl (MAHKPEATHT U ap.).

Kak yxe 6bu10 0TMeUeHO, BHENaHKpeaTHuecKoi (OTHOCHTE/IbHOM) HENOoCTATOM -
HOCTBIO HHCY/TITHA HA3LIBAKOT HAPYIICHMS, KOTOPbIC BbI3BAHDI HE MOHHXXEHHOH HH-
CYJNHOreHHoil (pyHKLUICT OCTPOBKOB, 8 HEBO3MOXHOCTBIO [MPOABICHHA HHCYJIMHOM
CBOCTO ACHCTBHSA Ha TKaHu. Takoil BiU1 AnadeTa Ha3bIBAOT HHCYIHHOHE3aBUCHMBIM,
i anaderom 2-ro tuna (MHCIL). TNpu HeM cekpeluss HHCYJIHHA He MOHHXCHA,
A MACTO IHAMUTE/ILHO YCHJICHA 1 JICUCHHIO HHCYTHHOM OH HE MOJNaeTCs.

Hucyannonesasicumblii anadet (2-ro THna) yalle BCTPEYAeTCA B CTapLUEM BO3-
pacre.

HauGosee vactoii npHYHHOI NMOBbILLEHUA NOTPEOHOCTH B HHCY/IHHE ABIACTCH
CHIDKEHHE MYBCTBHTEILHOCTH K HEMY HHCYJIHHOBBIX PELENTOPOB KIETOK-MHLICHH

Ha nepucepuu.
Jlpyrie npuyHHbI MOBBLILICHS NOTPEGHOCTH B HHCYJINHE — €ro HeHTpaIu3aLms

WIH paspyuicHHe.
[MposBACHNIO HHCYJIMHOM €10 BO3ACHCTBHSA HA KJIETKH TKaHEeH MOryT NoMeLiaTb

pasHbIC rpynsl (PpaKTOPOB. -
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¢ BouieneHHBIH B KPOBL MHCYJIHH MOXET MOABEPrHYTHLCH Pa3pYUICHUIO WM
HHAKTHBALIUM:

— HanpHMep, OH MOXET B Ype3MepHO DONBILIOM KOJIMYECTBE Pa3pyLUaTLCs B 1e-
YEHH NPH NOBBILLIEHHH AKTHBHOCTH €€ MHCYNNMHA3HOM (hepMEHTHOH CUCTEMBI;

— HHCYIHH MOXET WHAKTHBHPOBATLCSH W paspyllaThbcsl aHTHTEAAMM, B 4acT-
HOCTH, aHTHHHCYJIMHOBLIE AHTHTEJIA HAXOAAT B KPOBH Y DOJIBHLIX TIPH Jie-
YCHHH MX YYXKEPOAHBIM HHCYJIHHOM;

— WHCYJIHHOBAs AKTUBHOCTb KPOBM CHUXAETCH NMpH W3MEHEHHH OEJIKOBOro
COCTaBa IJIA3Mbl, KOTOPOE BEET K BO3pacTaHHIO A0JIH CBsI3aHHOrO ¢ Genka-
MM MHCYINHA. Ha Bce TKaHM, KpoMe XMPOBOH, JICHCTBUE OKA3bIBACT TOJb-
KO CBOGOAHBII HHCYNUH (He CcBA3aHHBINH ¢ Deakamn);

— WHCYJHMH YCHJEHHO pa3pyllaeTcs Mpu rHOHHBIX HHDEKIIMAX.

* Bropas rpynna (akropoB, MELIAIOUINX AEHCTBUIO MHCYIMHA, ITO €ro aHra-
TOHHCTBI, T.C. BELUECTBA, HE MHAKTHBHPYIOLIME MHCYIMH, a AEHCTBYIOLIUE
Ha OOMEH B TKaHAX MPOTHBOMOJOXHO €MYy. TakuM aHTArOHUCTOM MHCY/IH-
Ha, HaripuMep, ABAAETCA Tak Ha3piBacMblif cMHanLOyMuH. Tlonaraior, uTo OH
npencrasnser coboi B-uenb HHCYIMHA, CBA3AHHYIO C aTLOYMHHOM TUIa3Mbl.
JelcTBHIO MHCYJIIMHA Ha TKAHM MPEensiTCTBYET TaKXc H30LITOK CBODOIHBIX
(HeacTeprupHUMPOBAHHBIX) KXUPHLIX KncaoT — CKK (HDXKK).

* QyeHb BAXXHOE MECTO B MAaTOINEHE3€ BHENAHKPEaTHYECKON MHCYIMHOBONH HEO0-
CTaTOYHOCTH W caxapHoro nuabera 2-ro Tuna (MHCJ1) orroasit HapylueHHIo
MHCYJIMHOBBLIX PEULEenTOPOB TKaHeil. Bce HanpasneHusi AciiCTBUS MHCYJIMHA
Ha KJIETKY Ha4MHAaIOTCSl C Ero B3aMMO/ICHCTBHUA C MHCYIMHOBBIMH pelIenTopa-
MM Ha MOBEPXHOCTH KJIETKM. MexaHHu3Mbl 3TOro B3auMoaeiicTBus ceituac MH-
TEHCHBHO M3Y4aloTCHl.

Hanpumep, 0oTMEMEHO MOHMXCHHE (DYHKLUMM MHCYAMHOBBIX PELICITTOPOB 1B TKa-
HAX MPH 0XMPEHHUH, KOTOPOE UMEET OMEHB BONBIIIOE 3HAYICHUE B PA3BUTUM HEKOTO-
phix chopM caxapHoro nuabera. CunbHoe oxupeHue B 30 pa3 nopulLaeT BEPOsSTHOCTL
€ro pas’BUTHUA.

Yepe3s HapyleHusi oOMeHa BELLECTB AIKOroJib CIocobCTBYET KaK MOXYACHMIO,
Tak ¥ OXKHPEHMIO, Pa3BUTHIO NaHKpeaTrTa. BeposiTHO, B psiIC Cliyuaes HaApyIUIeHHE
HHCYJIMHOBBIX PELIENTOPOB MMEET AYTOMMMYHHYIO MTPUPOJLY.

I'enetnyeckuit mapkep MHC]I noka He ycranosned. C yueTom 3HaUUTEILHOTO
BIMAHWA (DAKTOPOB BHELIHEH cpeibl (IMIaBHLIA M3 HUX — OXHUPCHUC) W HAJINMHS
HEeIMOJIHOH MEeHEeTPAaHTHOCTH MYTAHTHOIO reHa G0JILIIMHCTBO FEHETHKOB CUHTAIOT,
yro npd UHC]l vimMeer MecTo monureHHbId TMN HacnenosaHus. Bepositho, npH
MHC] cymecTByeT MHOrO(bakTOpHas CHCTeMa Hacjie[IoBaHMs, KOTOpasl Xapakre-
PHU3YETCH TEM, YTO B NPOSIBJIEHUM 3a00sIeBAHMA NIPUHUMAIOT CIOKHOC YIacTHE I'c-
HETHMYECKHE M DK30TeHHbIC (DaKTOpLL.

Taxum obpasom, wigs U3C/ (1-ro THna) XapakTepHbl MHCYJIHHOMNCHHS, KETOALl -
1103, BO3HHKHOBEHHE 3a00JIEBAHMS COMETAETCH ¢ HUIHYHUEM B KPOBH OIPCAC/ICHHLIX
reHoB cucrembl HLA, ¢ nosisneHMeM B KPOBH IPOTHBOOCTPOBKOBLIX ayTOAHTHTCL.
Tpu a10ii dopme caxapHoro auabera GONbHBIC HYXAAIOTCS B 3aMECTUTENILHOH Tepa-
UM (MHbeKUHAX HHCynMHA). [pyn UHCI (2-Mm THIIE) conepXaHHe HHCYIHHA B KPOBH
HOPMAJIbHOE MM MMOYTH HOPMAIbHOE, HET CKIOHHOCTH K KeToauuaosy., Yacto Ha-
B/II0NAETCA HHCYTHHOPE3UCTEHTHOCTL. B 70% ciyuaes pasBuTHE 3TOrO BUIA CaXapHO-
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ro auabera coueraerces ¢ oxkuperueM. Her HeobxoiMMOCTH B MHBEKUMAX MHCYIHMHA.
BoamoxHbIMKU natoreHeTHHeCKUMH MexaHn3Mamu MHCJI sinstioTest HapylLeH1e pe-
FYISILAN CUHTE3a W BLICBOOOXACHUSI MHCYJIMHA, HAPYLLIEHHME CBA3bIBAHWS WHCY/IMHA
C peLenTopaMu, roJioM NMoCTPELCNTOPHBIX MCXaHM3MOB OHoNOrMyeckKoro JciucTous
WHCYIMHA, HEeT accoumauunn ¢ cucremoit HLA n ummyHHbiMKM (heHOoMeHamu. Pasyme-
€TCA, BCE MEPCUNCNEHHBIC BbilLE AC(PEKTbl MOTYT HOCUTL FEeHETUUYECKH XapakKTep.

Hapywenuns o6MeHa BewecTs npu guabere

B cBfi3M ¢ HENOCTATOMHOCTBLIO MHCYIMHA MPU AUabeTe pa3BMBAIOTCSH TAXKEIbIC
HapyLeHHsl MEXYTOYHOro obMeHa yrieBoaos, XupoB 1 oeskoB (puc. 11.1). C Hummu
ObIBaeT CBA3AHO MHOXECTBO KpaiHe HeOnaronpuaTHBIX MPOSIBICHUMN CaxapHOro
anabeta: NOpaxeHHEe COCYAMCTOI CHCTeMbl (OT KanWuIspoB 10 KPYMHbIX COCYIOB,
MOPAXKEHUE 11a3, MOYeK, MHOKApIa, TAHIPeHa HOT, MO3ra u ap.). UMeHHO noatoMy
CaxapHbiit AMADET B psiie CTpaH 3aHUMAaeT 3-€ MECTO KaK NPHYIUHA CMEPTH.

HBPYI.I.IEHHH obmeHna BeUWECTE K xapalﬁepl-lc‘rm:a QCHOBHEIX CHMHOpPOMOB
npu caxapHom auabere

! ' : !

HapyweHus Hapywexus Hapywenua Hapylwenun
—=| yrnesoaHoro ~»| KWPOBOro —=| Genkogoro —»| BOQHO-CONEBOro
obmena obBmena obmeHa obmena
- [ANeprovkemus | TUnepnunuaemMua yeuneuune BHyTpu-
-»| karabonuama —=] W BHEKNETONHAaR
benkos [ernaparauuna
Bl Manepnakrauvnemus | | KeToHemus
| Munepasoremns | | 5| [WnokanueMus
=1 MMoKo3ypua —»-| KeToHypuA
| | MwnepamuHo- | Monuauncun
aUuaemMHA
| AxTueauus CHuxenne
rNioKoHeoreHaaa NUNONPOTEXHOB
L - . L= Monuypua
BLICOKON 1 AJoTypua
NNOTHOCTH
HapyweHus
—=| paboTul Motepa K*
uukna Kpebea Topmoxenue —~1 1 ApYrux MOHOB
| .| yTUnU3aLunm KNeTKaMu
aueToyKCYCHON
CHuxenve KUCNOTH
WHTEHCHBHOCTH
—»| abpasjoeranuns
rnwke3o-6-docdara MonBnexve
B NEYeHU —»| metabonuyeckoro
auuaoaa
HapyweHue
TPaHCNoKaunu
—»| TpaHcnopTepa
FNIOKO3b
8 kneTku GluT,

Puc. 11.1. Hapyuienis oGMeHA BEUIECTB M XapaKTEPHCTHKA OCHOBHBIX CHHAPOMOB IpH Caxap-
HOM anabere (cxema)
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MMNEpIMKEMHA — OCHOBHOE NMpOsBJIEHHE caxapHoro anabera, BO3HUKAET M0-
TOMY, YTO NMPH HEXBATKE WHCYJAMHA CHHXKAETCS YTUJIM3ALMS TAIOKO3bl TKAHIMM
W BO3pacTtaer ee oOpa3oBaHHe.

BhicOKas KOHUEHTPAUMs MIIOKO3bl B KPOBU BejeT K (puasTpaiuu B kiyGoukax
MOYKH NMEPBHYHON MOUH C TAKMM XC BLICOKHM conepxaHueM caxapa. Peabcop6-
LA IIOKO3bl B KAHAIbLAX 3aTPYAHEHA HE TOJILKO OMEHb BLICOKHM €€ coiepXaHneM
B (DUALTPATE, HO M TEM, YTO NPH HEAOCTATKE HHCYIMHA HAPYILEH NPOLIECC MPOXOXK-
IOCHHA TIOKO3bl Yepe3 SMHTENNN KaHaiblieB. MMEHHO MO3TOMY TIOKO3YpHs MPH
caxapHoM auabere ObiBaeT naxe M B CiyuasiX, KOra caxap B KPOBM He MpeBbillaeT
TOPOTOBOH KOHLICHTPALIM M.

HaxoxneHue B KaHabLIaX MOYH € BbICOKOH OCMOTHYECKOIT KOHLUEHTpauueii ca-
Xapa Memaer peabcopbuuu Bobl, MOITOMY BbIACASICTCH DONLIIOIH 0OBEM MOUN —
nonuypusi (ocMoTHyeckKHi muype3). [lortepe Gonbuioro Kojan4vecTsa XWIKOCTH
C MOUOIt criocobeTBYeT TakxKe ocnabieHne cnocobHOCTH TKaHE VIepXUBaTh BOALY,
TakK KaK B TKaHAX NOHWXEH CHHTE3 OEJIKa M MIMKOreHa, KOTOPbLIC CBA3bIBAIOT BOMY.

[TpoucxonuT o6e3BoXHUBAHWE TKAHEI; C HUM CBfI3aHO BO3HWKHOBCHMWE KaX/bl
M 1oTpebeHne 00/bLIOro KOMMYECTBA BOAB] (MONMAMIICHA ). ZKaxIly YCHINBACT NO-
BbILICHHE OCMOTHYECKOM KOHLEHTPaUWK KPOBH 3a cueT H30bITKa caxapa.

MHCYTHHOBas HEAOCTATOYHOCTh MPMBOLMT TAKXKE K 3HAYMTC/IbHLIM Hapylue-
HUAM XUpoBoro obMeHa. B rieuyeHm, Mbllilax, XUPOBOi TKaHW CHUKAETCsl CUHTE3
Xupa. JIMNONAU3 Xe 3HAYUTENLHO YCUAHBaeTCs. M3 XKUpOBLIX ACNO B NeHCHb YCH-
NIEHHO MOOMIM3YIOTCA XHpHbIe KucnoThl. B KpoBu pacrer konuentpaits HIXK,
KOTOpbIE YCHIMBAIOT IMIOKOHeoreHes. [Ipu aToM pe3sko Bospacraer obpasopaHue
aLETOHOBBIX T€Jl — GeTa-0KCHMAC/ISIHOM, alleTOYKCYCHOI KMCHoT 1 auctoHa, Pas-
BUBAETCSl aUMA03, TEPAETCA MHOro HaTpMsli ¢ MOMOI B BHIE co/ieil KETOKNCIOT.
JuabeTHYECKUH KETO3 — r/1aBHasi IPMYMHA Pa3BUTHS TAXKEJIOro OCIOKHEHHS ca-
XapHoro auabera — nuabeTnyeckoit KOMbI.

HapylueHue cuHTe3a HEMTPAIBLHBIX XXUPOB M 6esIKoB rnpu anabere ConpoBoxia-
€TCH HCTOLIEHMEM TKAHEH B TSXKEJbIX CIy4asiX U MOCTOSHHBIM HYBCTBOM 0104,

TopmoxeHue cuHTe3a Genka BeaeT K 06eIHCHUIO OPraHM3Ma KMMYHHbBIMH TC-
JlaMM, 3aliepXKe pocTa ¥ pereHepauMu TKaHei. UMenno nostomy npu caxapHom
nuabere 4acThl THOMHHMYKOBBIE MOPaAXKEHNS KOXMU.

HakoHeu, Henp3d He OCTAHOBUTLCS HA HEKOTOPLIX COBPEMCHHBLIX MpEaAcCTan-
JIEHHAX O B3aMMOOTHOLUEHHSIX HHCYJIMHA C PAJOM KOHTPHHCYJIHHOBBIX TOPMOHOB
B [aToreHese caxapHoro auabera, MHCYIMH TOPMO3HT CEKPELIMIO MAHKPCATHYCCKHX
anba-KIeToK, MO3TOMY MPHU HEAOCTATOUHOM TMOCTYIUVICHHH HHCYJIMHA B KPOBb “a-
CTO YCHIHBAeTCH CEKpeLMs MTOKaroHa abha-KieTKaMi OCTPOBKOB (M JIHA KeJy/l-
Ka). [MoKaroH AeicTBYET NPOTUBOMONOXHO MHCYIMHY: OH YCHAuBaeT obpa3osatine
TJII0KO3bI M3 IIMKOreHa (MMKOreHoMu3) U pacLueivieHHe JIMNUA0B (JIHI0IKH3) C 10o-
CNIEAYIOLIMM MOBBILLIEHHEM 00pa30BaHMsl KETOHOBBLIX TeJl. [JiokaroH, TakuM obpa-
3OM, MrpaeT CYLIECTBEHHYIO POJib B Pa3BUTHH FMIIEPIIIMKEMHH M KETO3a B YC/IOBHAX
HWHCY/IMHOBOM HENOCTATOYHOCTH. DTO [ACT OCHOBAHME Ul Pa3BUTHSI OMropMo-
HANLHOM TEOPHM MATOreHe3a caxapHoro auabera (cMm. puc. 11.1).

B runoranamyce obpasyercs OoHH M3 PHIM3HHI-(DAKTOPOB, I0AABASIOWNX CC-
KPELMIO COMaTOTPONMKHHA (TOPMOHA pocTa), — COMATOCTATHH. DTOT MOJMIICNTHA Ce~
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KPETHPYIOT TAKXKE KJIETKH MaHKPEATHHECKUX OCTPOBKOB. COMATOCTATHH MOIABASICT
HE TOJNILKO CEKpEeLIHIO ropMOHa pOCTa, HO U MIIOKATOHA, OTYACTH U HHCYnuHA. [Tpu
OTCYTCTBHHM MHCYJINHA COMATOCTATHH, TNOAABJISA CEKPELIMIO COMATOTPOIMHA M IITI0-
KaroHa, CHu:aeT runepravkeMuio. OTciona BOSHUKACT MBIC/b O €ro JieueGHOM rpu-
MEHCHHH npu auabere.

AWETOTEPANUA NPU NULLEBbIX ANJIEPTUAX
W HENEPEHOCUMOCTSAX

Yacrota nocTaHOBKM AMArHo3a MUILIEBONM aJUIEPriv YABOMIACH 33 [MOCAEIHUE
20 ner, npu 3TOM YBEAMYWINCH M TSDKECTb TEUEHMS, U MacLITabbl STOro COCTOS-
Husi. [puban3ntensho 20% HaceneHUs CYUTAIOT, YTO JIIOOLIE HEraTHBHBIC PEaKILIUK
Ha MUULY SIBISIOTCS MPU3HAKAMM NMULUEeBO# auteprun. U uem Gosblue y HaceaeHUs!
JHaHWi B 3TOI obaacTH, TeM OoJblle AHArHOCTHPYETCsl TAKUX cocTOsIHUM. ONHAKO
3TO HE 3HAUMT, YTO BCE BbLI3BAHHLIE MHILUEH NMATONOrHYECKHE COCTOSIHHS CBSA3aH bl
¢ ayneprucit. 1o noctaHoBkH BepUPHUIIMPOBAHHOIO IHArHO3a MULLEBOH ALIEPruH
151 0D03HAYEHHA HEXeNaTe/lbHbIX MUILEBLIX PpeaklHii CTOUT MCIONb30BaTh «30H-
THYHBLIT» TEPMHH «HeOMaronpuUATHLIE PEAKUHH HA MULLLY».

WmmyHonorus npoyecca

Tepmun «HeGnaronpuATHLIC PeakUi HA MUILY» BKJIIOYAET MMOHATHA U MULIE-
BOI HEINEPeHOCHMOCTH, M MUILEBOH THMNEePUYYBCTBUTELHOCTH (THMEPCEHCHTUB-
HocTH). [lnwesas HenepeHOCHMOCThL — HebnaronpusATHas pPEakUMs Ha MUY,
BbI3BAHHAA TOKCHYECKHM, (hapMaKONOruiecKHM, MeTabonHYecKuM, HAHMOCHHKpa-
THUYECKHM ¢¢ neiicTBieM Ha opranusm. IMuwesas auieprus (THNEPCEHCUTHBHOCTE)
sipnsierest IlgE-onocpenosanHoil peakumneit IMMYHHOI CHCTEMbI HA MTPHEM MULLEBbLIX
OcaKOB, He ABRISIOWLIIXCA MATOreHHBIMH, HO B CHJTY KAKMX-TO MPHYHH BOCTIPHHHMA-
€MBIX OPraHn3MOM MMCHHO TaK. DTOT MMMYHOTATOJIOTHMECKHH TMpouecc padorta-
eT MO NPHHLHITY NPHYHHHO-CACACTBEHHOI cBsa3n, IgE-onocpenoBaHHbIE peakuun
MOIYT BO3HHUKATbH HETIOCPEACTBEHHO MOCAE KOHTAKTA € OMACHBLIM MPOAYKTOM HIIH
¢ HCKOTOPOI 3QUICPXKKOIl H HOCHTbL Pa3iM4HbII XapakTep BIUIOTH IO YrpoXaloLue-
ro Xu3un. [MpoucxoauTs 310 MOXET HE TONILKO NMPH YNOTPe6AeHHH UL BHYTPb,
HO H TTPH BALIXAHHH TTAPOB, KOXKHbIX KOHTAKTAX M T.M. [1oBbILUEHHBIA PHCK BO3HHK-
HOBEHHS TTHILEBOIT Aeprui OTMEUaeTes Y JIoneH pa3HblX BO3pacToB, 0CODEHHO
Y JACeTCii, HMCIOUIMX TCHCTHUYCCKYIO MPEApacno/ioXCHHOCTL K Pa3BHTHIO ATOIMHYME-
CKHX peakLuii.

Boobue k annepruydeckiM 3aboneBaHusAM OTHOCATCA:

* PEAKIMM HA BO3AYILHBIC ALIEPreHbl (MBUTbLLY, TPaBy, COPHAKH, ILUIECEHB);

® [THLUIEBBLIC AICPrUH;

* ATONHYMCCKHIT AEPMATHT;

* ATOINMMECKAas acTMa.

BeposiTHOCTL pa3sBHTHS MHLIEBOH A/UIEprUH Y NETei C aTOMMMECKHUM NepMaTH-
TOM Ha 35% Bhilue, YemM y AeTeii ¢ APYTHMH aTONHYeCKMMH paccTpoicTBamu. Tak,
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Tabauna 11.1. Tunpt annepriveckux peaxumii

Tun peaxumn Mexannam passuris Bpemsa Cumnroms Korna
PaIBUTHA NpPH peakunax BOZNHKACT
1A Ny
1-it Tin. IgE- Peaxiin Mexny Ot Heekonb- | MokpacueHie XapakTcpHa uin
oBycnonneHHan auicpreHoM i IgE- KHX CCKYHA | A3LIKA, TOWHOTA, | aHaduraKkTHYe-
PEAKUHA THNCp= cclh'.:ﬂﬁlmll:mponmuu.-.m no2v PBOTA, OCTpas CKIX PeaKiLid,
YYBECTBHTEABHOCTH | AHTHTC/IOM HA NOBEPX- Gonb B xnpBore, | GoabmiMHCTBA
HEMENEHHOTO HOCTH TYMHOI KNCTKI BIAYTHC KIBOTA, | NHUICHLIX ANNEp-
THTIA it Gasodiuna, B pesyns- auapest, oTekn, | riil, atonme-
TaTe KoTopoii BuIGpa- MOKpacHeHHe, CKOTO ACPMATH-
CHBANOTCA MCAHATOPL XPHIIbL, Kallcib, |Ta, aCTMbl
(ricramuy, GpaIMKHHIH o
THIIOTEH 3,
i ap). Ects aannue - :
06 yuacriun 1gG B peak- Dponxocnaim,
LMAX AQHHOTO THNA noTeps CO3IHAHMA
2-§t Ti. Peakunn mexay 1gG Ot neckons- | UMMmyHubiil Mpu nepenn-
Lnrorokcuueckaa | (wnu IgM) n knetounoii | kux wacon reMONM3, TPOM- | BAaHMI HCCO-
peaKuiA memBpanoii inbo aHTi- | 10 Heckonb- | GounToncHms, BMCCTHMBIX
TCHOM, HAXOAALLLNMCA KHX CYTOK nocrrpaHcdiy- Py KpoBsH,
Ha KaeTodHoIl MmemGpate 3HOHHLIC COCTO- | AVTOMMMYHHOMN
STHMS reMonuTHYe-
CKOI aHCMMI,
ArpaHynoInToIe
1 TpoMbO-
LHTONCHI,
He petpeuaetcs
P peakumsax
HA LY
3-it THIL Peakumnsn mexay anture- | Ot 6y Japucur or nopa- | Boamoxua npn
OGpa3opane Hom 1 anThTenamn (1gG, | no 14 cyr KEHHOTO oprana | ynorpeGaciin

HMMYHHBIX KOM-
MIEKCOB «AHTH-

IgM) c popmupoBannemM
NPEUHTTHTHPYIOILNX

(apTpHT, 3H10-
KapauT, raoMe-

HEKOTOPBIX IPO-
NIYKTOB, HATIPH-

TCH—aHTHUTEI0» anTuTen. Ecan peakunn pynoucdput) Mep, MOJIOKA
MPOTEKACT B TKAHIX CO-
CYIIOB, JICTKMX, MOMKaxX
H T.M., CC HA3BIBAIOT
peakuucii Aptioca, [Npu
HUTHYHI UMPRYJITHPY-
HOIIHX HMMYHOKOMIUICK-
COB B KPODH — ChIBOPO-
TOHas BONCIHL
4-ii TMn. Peakuus Mexay aHTure- Konmakrhutii Bossoxna npu
unepuyypcTBH- HoM H T-numdounTamu ACPMATHT, yrorpebaciim
TENBHOCTb 3aMCI- I!I{(IICKII.HGHI{CI- HCKOTOPWX Npa-
JICHHOrO THNa AICPrivceKie | AYKTOR
GpoHxuaIbHAS
ACTMA 1 PHHNT,
WUCPIHICCKHE
KOHBIOHKTHBII-
Thbl, TYGCPKYNH-

HOBASA peakiiis
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Hewmemiennas runepeencuTusHocTs (1=t Ti), nporekaiowas ¢ yuacruem IgE,
SIBSIETCSt Haubosiee YacThbiM BApPMaHTOM AUIEPTHUECKON peakllMH, €6 MEXaHH3MBI
H3yucHbl yuine seero. Kombunaumst anepreda ¢ amiepreHeneuupuinbiM IgE xpe-
MUTCS K TYUHBIM KJICTKaM LUUPKYIUPYIOUIMX 6a30(hMIIOB, Bbi3biBasi BLUICJCHHE TAKHUX
XHMHYECKH aKTHBHLIX MCIMATOPOB, KaK FMCTAMMH, UMTOKMHBI, [POCTAIIAHAHHEL,
HHTEPAEHKHHDI M JIp. DTH MEANATOPLI BbI3bIBAIOT 3y/l, COKPALUICHHE MIAAKOH MycKy-
NaTypbl, Ba3zoAWaTalUMIO, CeKpeuHio cnu3M. [lposBieHus peakunn |-ro Tuma, Kak
MpaBuIO, HOCAT CUCTEMHbIIT XapakTep v 3aTparuBaioT Koxy, KKT, opraHsl AbiXaHus,

KKT — onno n3 HauGosee 4acThIX MECT Pa3BHTHA auiepruu. CHIXKCHHE opab-
HOI1 ToJIepaHTHOCTH (T.€. IMMYHHOIO OTBETA HA AHTUICH, C KOTOPLIM OPraHM3M pa-
HCC KOHTAKTHPOBAI MPH SHTEPATLHOM MYTH €0 BBEACHNS) CMOCOBCTRBYET Pa3BUTHIO
nuuwesoi aeprin. [Mpu kaxnom nonanaHuu Genka B AKKT cucrema pearupyer
Ha HEero onpeneieHHbIM 0BPA30M, YTO ONPEAEIISICT BLICOKYIO BEPOSITHOCTh Pa3BHTHS
ALIEPruYecKoil peakimu, K CHaCTbio, MMCIOLLYIO MECTO HE TaK YacTo. OpraHu3M Mbi-
TaeTCsl CHUINTL MMMYHHBII OTBET MYTEM MPEABAPHTEILHOIO KOHTAKTa ¢ T-KJIETKaMH.
Mpi oTecyTeTBUM OPILHOI TONEPAHTHOCTH Pa3BUBACTCS MUILICBAST AJJIEPTHSI.

B nactosimee spems u3ydaeTcsl Mpupoaa opaibHO TOJIEPAHTHOCTH, B YacTHO-
CTH, B OTHOLLEHIH CCMEHCTB MHULLEBLIX ANIepreHOB. M3BECTHBIC PACTHUTENBHBIC TH-
LLIEBBIE A/LICPTCHBI OTHECCHDI K ONpeaeicHHbIM rpynnaM. BHyTpu rpynn oTMeyaercs
BbIDAKEHHAN KPOCC-PEAKTHBHOCTL MEXKIY PATHUHBIMH aIepreHaMu, MMEIOUIMMHU
crieudIUccKe NPOTeHHbI, BbI3LIBAIOIIME OCHOBHBIC AUICPIHYECKHE PEaKLIMM.
Takue cemeiicTpa XapakTepu3yloTest Mo GHOXMMHYECKUM M (DH3NKO-XHMHUYCCKHM
napamerpam, MHTEPECHO, YTO MHOTHE XapAKTEPHCTHKH PACTHTENLHBIX AJUIEPreHOB
TAKIKC XapaKTepHbl Ui KUBOTHBIX, MTaK, K ceMeiicTBaM MULUIEBLIX AIepPreHoB OT-
HOCSIT CVIEPCEMEiiCTBO KYIMHHOB, CYMEpceMeiicTBO NpoiaMHHOB, CyNepceMeiicTBo
OC/IKOB 3A1NTHOIT CHCTEMBI PACTEHHIT H cynepceMecTBo npodununos (Taba. 11.2).

Tadanua 11,2, Hekoropsie peakuin NMMYHHOIT KPOCC-PeaKTHBHOCTH

[Tima [lepexpecTan peakums

AGnoko Kaproheis, Mopkons, Gepeiopast nutibua, GyHIve

Tpecka Tyuieu, 10¢oCh, Yropb, Makpens, hopenb

Hitno AenTok, DenoK, AN30OLHM, AIsHbI anbOyMIH, OBOMYKOI,
BABLIXAHHE AUICPICHOB, COACPXALMXCA B NTHYUbEM Genke

lNopox Yeueniua, (henxens, ryap, coesuic 6o6et, Genan gacons, apaxie,
JaKpiua/cnankuii poxoK, TpariHT, HYT

Kpenerkn KpaG, noGetep, Kanbmap, Kapankonblii jobcrep

Jepronule [Muennua, poxs, A4MEHb, OBEC, KYKYPY3d, HX IbUIbLLA,
UBETOUHAS MBUIbLA

Men Mpisecs sl (Hanpusep, Compositae)

Maopkonn Cenaepeil, anic, a610Ko, KaptTodiens, poXs, MiUeHHLA,
Oepe3onas NbUbLA, ABOKAAO, aHAHAC

Yecuok Jlyk. cnapxa

Kopopbe Mo10K0 Kymbic, oBetbe MOMOKO, CMCCH HA KOPOBBEM MOJIOKE

Opex nexkan Mpeukuii opex

[Mepcuk AGpHEKOC, cnnBa, ryasa, 6aHaH

Puc MMieHHUA, pOXb, OBEC, AYMEHL, KYKYPY34, bU1bLUA PXH
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BorneuerHocTs He [gE-onocpenoBaHHbIx HMMYHHBIX peakiLinii B pasBUTHE MTH-
LIEBOI THNEPCCHCUTHBHOCTH HEIOCTATOMHA sicHA. LInpkyiupyloume nuuecneim-
uueckue antutena (1gA, 1gG, IgM) serpeuatores nocrarouHo vacro. [Mpucyrersue
CeUHMHUECKHX UMMYHOTNOBYNNHOB G CBUAETE/NLCTBYET, UTO UMEJ MECTO KOHTAKT
C MUILEH, HO NPaBNIbHOMN KIMHHYECKOI TPAKTOBKH 3TOro (hakTa B HACTOSILLIEEC Bpe-
M5l He cywiecTByeT. Hu onnnH n3 npeanaraemoix 1gG-TeCcToB HE CUUTAIOT MPU3HAHO
JOCTOBEPHBLIM, OIHAKO, BEPOSITHO, CO BPEMEHEM Takue TecThl nosiates. s atoro
HeoOXoanMo Gosiee HeTKO YCTAHOBUTD B3aHMOCBA3b MEXKILY AaHHBIMM TECTOB M KIIH-
HMYECKUMH CHMITTOMAaMH.

Kpome Toro, 06110 MOKa3aHo, YTO KOMIUIEKCH! «aHTHIEH—AHTHTEI0» Y4aCTBYIOT
B PA3BMTHH MHILEBLIX BOCNIAICHUIH TAKUX, KAK KOJIUT, SHTEPUT, CUHAPOM Masibab-
copbumnm, a3BeHHbIe 3aboneBaHns, cHHApoM XaiiHepa (Tsxenas hopMma aIEprun
HAa KOPOBBLE MOJIOKO, MPOTEKAIOLLAsA B BUAC MHECBMOHMH C BBIPAXKEHHOI JILIXaTE/b-
HOM HENOCTATOMHOCTbIO, IenaTo- U cruieHoMeranueit). Knerounas runepceHcHTHB-
HOCTb MMCET 3HAYCHHE B Pa3BUTHH LIEIMAKMM, IHTCPONATHII, CONPOBOXKIAIOLLINXCSH
notrepeit 6esika, 303MHOMUINYECKOrO TACTPOIHTEPHUTA, BOCTIAICHHS TONCTOH KHILI-
KM, BKJTIOYas €€ A3BEHHbIE [10paXKeHUsl.

CuMNTOMBI

[MuuieBas anneprus XapakTepH3yeTcesi UIHPOKUM CIICKTPOM CHMMTOMOB, CPCIM
KOTOPbIX KOXHBIE, NbIXaTeJIbHbIE, CEPAEUHO-COCYANCTBIC, KCAYIOMHO-KHILIECHHbDIE.
Haunbonee yacTo BCTpeyaloTest KOXHEIE U JIbIXaTelbHbIe cuMIToMEl (Tabu. 11.3).

Tabanua 11.3. CHMNTOMBI NHIIEBBIX AJICPrHii

Jlokaauzaums Cummromm

[Mpossnexus co croponbl ZKKT | Bonu B XuBOTEe, TOWIHOTA, PROTA, JINAPCH, AKCHYA0MHO-Kil-
IIeYHbLIE KPOBOTCHEH I, IHTEPONAaTHI ¢ norepeli Denka, 3y
H3bIKA

. —

[IposiBneHns co CTOpoHBbI KoK | KpanueHiLa, anrnonespoTHieckuil OTeK, BuickInanis, api-
TCMa, 3y

IlpossneHHs co croponsl opra- | Hacmopk, Kawens, oTek roprani, 3aTpyaHeHHoe ALIXaHne,
HOB JIbIXaHH5 ACTMA, ATENEKTA3b! B ACrKHX (nph cnuapome Xaitnepa — -
JIEPrHH Ha KOpOBLE MOJIOKO)

CHCTEMHBIE POABICHHHA AHadimnakcHn, rHNOTEHIN, CCPACHHBIC APUTMITH

[pyrue nposBAcHMuA HapyuieHus noseaeHst, CHHAPOM YCTIIOCTH, CHHIAPOM 1A=
PYLUCHHA BHUMAHMS C THNEPAKTHBHOCTBIO, OTHT, MUTPEHIT,
3aboneBaHMA KOCTHO-MBILLICYHOI CHCTEMBI

Briapannas nuiueit aHadunakcus, BO3HHKAIOWIAs! HENOCPEACTBEHHO 110cjie KOH-
TaKTa C AHTUICHOM, HOCHT OCTPBIH, YaCTO TSLKEJbI, @ HHOTAA M XXKH3HEYTPOXAIOULNH
xapaktep. CucreMHas aHaunakcHs — HauboJsiee onacHast JUIeprutecKas peakims,
TIPOABJAIONIASACS OOMNBLIO B XKUBOTE, TOLLHOTOM, PBOTON, LIMAHO30M, CHHXEHHCM ap-
TEPHANIBHOIO NABJCHMS, AHIMO3AEMO (3TO COCTOSIHME, HAMTOMMHAIOIIECE KpanHuBHH-
1Ly, OOHAKO 3aTparupaioiee 6osee rybokHue CIoN KOXKH M MOAKOXKHBIX TKAHEH ).
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OB30p HecKONLKHX JECATKOB CIyyacB CMEpTH OT aHa(MIAKCHH, BHI3BAHHONU
MHUIICH, NoKasawl, YTo Haubosee YacThie MPOAYKTHI, €€ BbI3bIBAIOIINC, — aApaxHc
W apesecHbiit opex. Menee 10% cmepreii ObIN BLI3BAHLI YNOTPEOACHUEM MOJIOKA
W puibBL. JTioan, 3HAIOMME O BO3MOXHOCTH BO3HMKHOBEHUS Y cebst aHadmIakTH-
YCCKOH pecakUMM, BCErla AOKHLI UMETh NpHU cebe HeOOXOIMMMbIE MEAHKAMEHTEI,
obsianaiouiue npoTHBOALIEPrHUECKHM AeiCTBHEM.

Muuienas anadunakcus, Bo3HUKAIOWAs NPU (PU3UUECKOI HArpy3Ke, OTIHYACT-
CA OT aiepruu Ha manyeckyio Harpy3ky. OHa MOXET pa3sBMBATLCS B TEUCHME 2 U
rnocJie TsiKenoit (hU3NUECKOi Harpy3KkM u ynotpedieHus Ha 9ToM ¢oHe crieunduye-
CKHX NMPOAYKTOB, K KOTOPLIM NMPH APYTHUX YCJIOBHAX YeN0BeK TosiepaHTeH. Martodu-
3M0JIOTHS 3TOTO NPOoLIECCa HEM3BECTHA.

Hecsmotps Ha nosiAsiOLIMECSA NaHHBIE O BO3MOXHOI PONTH MUILEBOM aiepruu
B PasBUTHU HApPYILUCHHWIT NOBEACHUS, NNCHXOJOrHYECKUX OTKIOHEHHI, HEBPOJIOTH-
YEeCKUX 3a001eBaHMM, MBIIIEYHBLIX PACCTPONCTB, NPAMBIX 3THOMATOTEHETHYECKMX
JIOKA3aTeNILCTB 3TOMY Moka HeT. [1pn HeODXOAHMOCTH OLICHKH CHMMITTOMA, HE CXO0-
AEro ¢ CHMNTOMATHKOI, cBa3aHHOl ¢ IgE-onocpenosaHHoli peakuuei, He CTOUT
rnoJiarathesl Ha CyObEKTHBHbLIC NMapaMeTphbl, a HMEET CMBIC] MPOBECTH ABOIHOE Clie-
noc MccaenoBanue, YTodbl YCTAHOBHT, CYILIECTBYET JIH B AEHCTBUTENbHOCTH CBA3b
MEXKILY [PHEMOM NMUUIH ¥ Pa3BUTHEM CHMNTOMOB. 3TO aKTYAILHO B OTHOLUEHUHM
TAKUX CHUMNTOMOB, KaK CHHIPOM HapyluleHWA BHMMaHWsA C TMINCPaKTHBHOCTBIO,
CHHJIPOM XPOHHUECKOIT yeTanocTH, MurpeHd. OLeHKa 3THX COCTOSSHMI MOXET Mo-
TpeboBaTh yHacTHsi pa3HbiX CNELHATMCTOB B 3aBUCMMOCTH OT 0b6beMa HcClienoBa-
HHH, HeOoDXOMMMBIX [UISl IOKA3aTeIbCTBA WIH OMNPOBEPXEHUs CBA3H CHMMNTOMOB
¢ nuuieit. B cayuasix, Korna ¢Ba3b ¢ MULLCH HEe J0Ka3aHa, HO UiA Kakux-1ubo uenei
HCIONB3YCTCS OTKA3 OT ONpEAcJeHHBIX MPOAYKTOB, HEOOXOAMMO MOMHHUTH O MO~
AcpxRanmnm daranca MUTaTe/IbHLIX BELIECTB B OpraHU3Me.

®aKTopb! pUCKa Pa3BHTHA NHWEBOH anneprum

Puck pa3sntisi nuueBoil anjacprud 3aBUCHT OT HACNEACTBCHHOCTH, MCH-
creus anturenos, npounuaemocti XKT, neiictus mukpodnopsl. Nepsuunoe
AeICTBHE AHTHICHA ABAsCTCH HeoOXoAHMBIM (DAKTOPOM LIS Pa3BHUTHA MUILEBOM
aieprinn. OHo MOXET NPOH30HTH Mpe- WK nocTHaTanbHO. [locTHaTANbHANA CEH~
CHOIIM3ALINS MOXKET NPOH30HTH NPH BALIXAHUH MULLEBLIX AJUICPreHOB, KOXHOM
KOHTAKTE ¢ HUMM WK NpH ynoTpeOaeHHH UX B nuuty. Kpome Toro, 310 MOXer
MPOH30ITH MpH NONAXAHNN MHUICBLIX AHTHICHOB C IPYAHBIM MOJOKOM. 3TO
HeobxomMo noMuuThL Npi cbope anaMHe3a, TaK Kak HH(pOpPMaUHsA O KOHTaKTe
¢ ANACPIreHOM B paHHEM JICTCTBE MOXET OOBLSCHATH MOsiBJIeHHE CHMIITOMOB MU~
e RO anjepruu npu ynotpebieHny BHOBb BBOAMMBIX MPOAYKTOB. [ToBbIIIeHHAS
npounnaemocts AKKT cnocoOcTByeT NpOXOXASHHIO AHTHTCHOB HE€PE3 KHILLECH-
HVIO CTEHKY M X KOHTaKTy ¢ JuMdountamu. Ocobo BeipaxeHa MPpOHHULAeMOCThb
y JIeTeii, ¢ BO3pacTOM OHa yMeHbLuaeTcs. Ha moBpilieHHe MPOHULAEMOCTH MOTYT
BAMATL TAKHE COCTOsIHMA, Kak 3abonepanus XKKT, HapylieHHA MATAHHSA, HMMY-
HOAC(OHUHTEL

Koanuecrso antureHa M (pakTopbl BHEIIHEH Cpe/lbl TAKXKE BJIMAIOT HA pasBH-
THE NULeBoil aiepruy. MHoraa neiicTBus 3THX (PaKTOPOB NONOIHAIOT APYT APYTa.
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KJIHHHYECKHE CHMNTOMb! NUIIEBOIT AJUIEPIHN MOTYT YCUMBATLCS TIPH ACHCTBUM
CE30HHOI MbUIbLLI, MUKPOGhIOpLI, TaGa4HOTO ALIMA, CTpecca, (PU3NIECKOIT Harpys-
KM, XON04A U APYTHX BAHAHUI BHELIHel cpebl.

Muuiesan HenepeHocCHMOoCTb

[MTnuesas Heneperocumocts (MH) — HeGnaronpusiTHasl peakums Ha MULLY,
BBI3BAHHA! HCHMMYHHBIMM MEXaHM3MaMM, BKJIIOYasl TOKCHYECKMe, (apmako-
JOrHYECKHE, MeTabONMMYeCKHe WIW MAMOCHHKpaTHYecKHe peakuuu (tabua. 11.4).
Cumnromel [TH BKMOYAIOT XeyI0MHO-KHIICUHBIC, KOXHBIC, JBIXATCABHBIC po-
ABJICHHA M YaCTO HANOMMHAIOT TAKOBEIE NPH MULIEBOH alJIepruu. 1o onpeaciser
HeobxonuMocTs AnddepeHUHanLHON AMArHOCTHKY W BHIGOPA JICUCHUS B 3aBMCH-
MOCTH OT MCXaHH3MOB NMOBpeXINeHUs. KoxHbie WK MHBIE aljiepruuecKue TecThl

HE HMEIOT IHAarHOCTHYECKOI LIEHHOCTH NpU TAKOM JHarHose,

Tabmiua 11.4. HexoTopble HEMMMYHHBIC PEaKLHH Ha MHLLY

3aboncBaHHA KETIHOTO
ny3sips

GEHHO C BLICOKMM COICpAKA-
HHEM #Hpa, GeJKH, b TOM
YHCHe MONoYHBIC

[puunna IMiuwmesoii Tpurrep Cumnromsi
HenocrarounocTs Iak- | Monoko u apyras nuua, co- | Banyrie KuBoTa, METCOPHIM, AHA-
Tas3bl Jepsalan J1aKTo3y pesi, Gonb B KHpoOTE
HenocratouHocThb BoGer @asa u np. lemonnTHueckan anemMus
moKo30-6-thocdar-

IEerHaporeHassl
MykosncunIos PasznuuxeIe NpoaykTsl, 0CO- Banyrue xupora, xuakuii crya, boam

B AKHNDOTC

ZpyTHe (hepMCHTHPOBAHHLIC

NpPONYKTh

DHTEpONaTHA
DCHWIKETOHYPHA [TpoaykTet, conepxaine [Mopbienue yponus Germnananinnia
(peHmnANaHnH 1 KPOBH, 3aMCIUICHNEC MCHXHYMECKOTO
PA3BHTI
lanakTosemus TMpoayKTel, conepxauime nak- | Y gereil: 4acToie cpbiriBaits, naoxas
TO3Y W Fra1akTo3y npubanka Macchl Teaa, Anapes, rena-
TOMETUINS/ TCIATOCTICHOMETULI,
runepoHANpyOHHEM IS, NOBLIICHHS
YpoBis nevenoMinx hepmerron, ru-
NOAILOYMITHEMUH, HAPYLICH A CBCP-
THIBAEMOCTH Kponit, acunt, Hepeako
BCTPCMACTCH THITOTIIHKCMII
Baenenne Llokonan, Teepabie Chipbl, Miurpenn
(heHHIITHIAMHHA KpacHOC BHHO
Bpenenue TmpaMuHa Teepibie chiphl, MHBHLIC MHurpeHn, KpanupHia
JIPOXKH, PeIGHLIE KOHCEPRE
BopencHue ructamMuHa PepMEHTHPOBAHHLIC CLIPDI, Dpurema, ronopias Gonb,

MNoOTCHINA
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Oxonvanue maba. 11.4

IMpwunna

[MTuumesnoii TpuTep-

CHMOTOME!

¥notpebnenune nuieso-

rO KpacuTeNIs TapTpain-
Ha (kesrrwiii Ne 5)

[THia, HAMUTKH, MEAMKAMEH-
Thl, HCKYCCTBCHHO OKPallIeH-
HBIC B KENThI 1BeT

Kpanusiuua, 3ya, acrMa

bBenzoenasn kuchora,

Chankue ra3upoBaHibic Ha-

Kpanusuuua, 3y, actva

Oensoar conpt MUTKH, HCKOTOPLIE ChIPLL,
Gecconenbie MaprapHHbl, Kap-

TCIIIJEJI BHBIC YHIICHI

Cynbharsl
H BucynspaTh

KpeseTki, apoKano, pacTeo-
pHMOE Miope, cyXopyKThl

I CYLUEHBIE OBOLLH, CBCANE
(hpyKTE M OBOLUK, 06paboTaH-
HbIC 1A A0Ar0oro XpaHeH s,
KHCJbIE COKH, BHHO, MHBO

Octpasn aHadmnakcHs, MoTeps CoIHa-
HHH, acT™Ma

Pacnman ricrianna TowwxoTta, psota, aHapes, 3yl
10 FTHCTAMITHOMON0OH bIX

cydcTanunit

Pasmopoxennas
npocpoueHHas puiGa

XuMuyeckue qo6aBKK K NULLEBLIM NPOAYKTAM

XHMHYecKHe 100aBKH, NO3BOJASIOLINE UTMTEIbHO XPAHNUTD MPOAYKTEI, MCIIO0/b-
3yCMbBIC JUTSL apOMATH3ALLHH, H3MEHEHHS OKPACKH, BAUSIOT Ha BO3MOXHOE pa3BUTHE
HeXenarelbHbiX peakuitii. K nonodbHbim nobaBkaM OTHOCATCS TaApTPa3uH, KApMHH
W apyrue Kpacureau, GeHsoeBas KHCIOTA, HUTPAT HATPHS, CYAL(DHTEI U Ap.

MonwITKI HeCACAOBAHMS B3aHMOCBA3H YKa3aHHBIX BELIECTB C CHMITOMAaMH ajl-
JICPUIH NOKA3AIM, YTO TONLKO CYJIL(HTHI BbI3bIBAIOT aCTMY H aHaduiakcuio. Onu-
CaHBI caydan aHaiIakcii, BbI3BAHHBIE HUTPATaMH, aHacHAaKTHYECKHE PEaKLIHH
ACTMATHYMCCKOIO THIA, BhI3BAHHbIE KPACUTEIEM KADMHHOM, KpPanuBHHLIBI, CBA3AH~-
HOIl ¢ ynorpediieHHeM MOPOXEHHOro, B COCTaBE KOTOPOro HaXOAM/Iach alleTHica-
AHUMIoBast Kicaora, Peakuun Ha cynbpHTBI pEAKH, HO TEM HE MEHee BCTPE4aloTCs,
0CODEeHHO cpean aCTMaTHKOB.

HebGnaronpusTHbIC peaKLHH HA TYTaMaT HATPHS BbIPAXAKOTCS B BUIE OJIOBHOMH
OOJ11, TOWHOTDLI, NPHJIHBOB KPOBH, O0NEil B XXMBOTE, MPUCTYIMOB YAYIIbS H MOSBJISA-
IOTCSI HECKOJILKO YACOB CIYCTS nocie ero ynorpednernus. s 60NbIIHHCTBA JIOACH
yrnorpebacHue sToro sewectsa 6e300MAHO, B YACTHOCTH, PeCTOpaHHas MHILA, B KO-
TOPYIO A06aBISIOT IIyTaMaT HATPHS, He BhI3bIBACT PEAKLIHH Y OONBLUHHCTBA JIIOAEH.
3T0 [OKA3aHO B OTHOLICHHH TOMATOB, Chipa [apMe3aH U rpHooB.

MHorue HapylieHnsi noseacHust ¥ oby4eHus, NENPECCHH, CHHOPOM XpOHHYe-
CKOIl IcNpeccHH, apTPUTHI «CBATHBAIOT» HA BIIMAHHE MUILH M OKpYXalolleH cpeabl
0e3 ocHOBaTe/IbHLIX HAYYHBIX HcenenoBaHuil. OnHAKO ONBIT [10KA3bIBAET, YTO Ma-
HUNYASUUH ¢ AKeToll MoryT ObiTh 3G (EKTHBHBIMHA NMPH KOPPEKUWH 3THX CHMIITO-
MOB. B HacToslee BpeMs 3TOT BOMPOC ABAAETCS MTPEAMETOM HAYYHBIX H3BICKAHUH.
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B CIYyHAe ECJTH MaUHCHTBl HAH “WICHBLI MX CeMEH NPEeanovuTaloT pas3jifiHbIe JIMETDI
PEKOMEHAYEMOI TEPanuM, Bpav MOMXEH MPEAYNpPEANTb UX O HEOOXONHUMOCTH BbI-
6opa nuTaHusl, 0GecrneunBaloLIero aeKBaTHOE NOCTYIUIEHNE [THLUEBBIX BELLCCTB.

HenepeHocHMOCTs Yrnesoaos

HenocTaTouHoCTb JlakTassl — Haubosiee yacTo BeTpevalouascs B Mupe (hopma
(epmenTonatum. Jlonu, y KOTOpBIX BeIpaXeH AeHULIMT KMILeuHOro (hepMeHTa 1aK-
Ta3bl, YTPAUMBAIOT CMOCOGHOCTL NMEpPEBapHBaTh MOJIOMHBLI caxap — nakTo3y. [1pu
KOHTAKTE C MOJIOYHBIMM MPOMAYKTAMH Y HHUX MOTYT OTMEYaTLCsl KHILIEUHbIE KOJIH-
KH, METEOPH3M, Auapes. BeaeacTeue cXoXecTH CUMITOMOB JIAKTO3HYIO HENEPEHO-
CHMOCTb YacTO MYTAIOT C A/UIEPTHEI HAa KOPOBLE MONOKO (Honee noapobHO CM. TII.
«JleTckas HyTpULIMOJIOrHSI»).

OnucaHbl MPOABNEHUSA XKENYAOUHO-KHLICUHBIX CUMIITOMOB Y ACTEH MOCJC YIO-
TpebneHns PPYKTOBOro COKa, 4TO TOXE MOXKET ObITh CBSI3aHO C HENEPEHOCUMOCTbIO
yIJIeBONOB (copbuTONa, MalbTHOMNA, APYIUX CAXAPHBIX CITMPTOB), a HE C MUILEBOH
auieprueii. Hapywenue BcacbiBaHMsl YIJIEBOAOB OTMEUEHO rocie yrnorpebiaeHus
MEPCUKOB, fA0JIOK, BMHOTPaiHOro coka. Hekortopbie orpaHWyeHusi, CBA3aHHBIC
¢ ynotpebienueM A6JI0MHOro CoKa, MOIyT pacnpocTpaHsTLCS Ha [eTeil, cTpana-
IOLIMX XPOHHYECKONH HeCcTTeUM(MDHUECKON aMapeeii.

JlWarHocTuka

A AHAaTHOCTHKM MULUEBOM aJUICPriM HE CYLIECTBYET eanHoro tecra, [narHo-
CTHKA J0JDKHA BKJIIOYATH MOSHTH(DHKALMIO YIpOoXaloLUero npoaykra, JoKa3arelb-
CTBO TOT0, YTO 6ECNOKOsIILME CUMITTOMBI CBSA3aHBI C YNOTpeOIeHHEM MMEHHO 9TOTO
MPONYKTa, ONPE/ie/IeHUE CTENEHH BOBIICYCHHOCTH UMMYHHOIT cucTeMbl. Kakne-Jin-
60 OLIMOKH, CBA3aHHBIE C ONpPEAeAeHHEM AMEThl, OCHOBAHHbIC HA HEBCPHO NMOCTAB-
JICHHOM OHAaTrHO3¢, MOIyT MPpHBOIOWTL K I'I[JDﬁ.HCMaM C NOCTYIUICHHCM NMUTaTe/ILHbIX
BELLIECTB B OPraHU3M.
[lepBbIii 3Tan AMarHOCTMKM 3aKiilodaeTcs B chope aHaMHesa, BKIIOUAIOLLICTO:
® OMUCAaHHE CUMIITOMOB;
® pacHeTr BpEMCHH, NMpolweamero ¢ MOMCHTA }"[IOT]JQGI[CI-IHH TTHLILA, CBI3AHHOIN
C MOSIBJICHHEM CUMIITOMOR, /10 UX MOSBACHMUSI;

®* ornUcaHMe HauboJIee XapaKTePHLIX peaKLIHit;

* OMpe/eNieHhe CIIUCKa NMPOAYKTOB, Hanbojiee BEPOATHO CTABIIMX NPUHYHHON
HealleKBaTHBIX PEaKLMii;

* OUEHKY KOJHMYECTBA MHILLH, HeobX0NUMOro IUIS NOSIBJIEHUS CHMITTOMOB;

* ajiepryYecKkrii anaMmHes oboux poauTeNeH.

[1pn cbope aHaMHEH3a HEOOXOAUMO YUMTBLIBATL, YUTO KOHTAKT C MULUICBLIM aJI-
JIEPreHOM MOT GBITh B TIpE- WJIM NOCTHaTalbHOM nepuoae. [lepnbiit KOHTAKT € -
JIEpreHOM MOXEeT NpPOM30MTH B TedeHHe OGEpeMCHHOCTH, Mpoliecca IpyAHOro
BCKApMJIMBaHMs, B MeEpBbie AHU U Mecsubl xu3Hu. Mpobaemuas nuia e 0bs3a-
TeJNIbHO YNOTPeONsAeTcs HENnOCPEeNCTBEHHO pebeHKOM, ynoTpebieHHe MaTepblo Bbl-
COKOalepreHHoM nuiuM (apaxuca, Ipyrux OpexoB) B rnepHoin 6epeMeHHOCTH HIH
BCKApMJIHBAHUA MOXET MNPUBOAMTE K COCTOSIHMAM, MOA0O6HBIM NMHILECBOH aj/IEPriHH.
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BooG1ue ynorpebaenue apaxuca vaiie 1 pasa B HEACHIO BO BpeMs GepeMEHHOCTH
MOXET NMPHUBOIHTL K Pa3BUTHIO MHIIEBON a/leprum Ha apaxuc. Eciu ke takoBas
Y2Ke Buuia, BO3pacTaeT yrpo3a pa3BUTHs MULICBOH A/LTIEPriU HA APYTHE NPOAYKTEI.

OcmoTp nosmken BKIIOYaTh M3MEPEHHUC Maccsl Tena, onpeaeacHie UMT, ero
OLICHKY 1O COOTBETCTBYIOLIMM TabiMLaM M CpaBHEHME C MpEbILyLIMMH U3Mepe-
HUsIMH. CHHKEHHE MAcChl Te/a 110 OTHOLIEHHMIO K POCTY MOXET GbITh CBA3aHO C Ha~
PYIIEHHEM BCACLIBAHWUS M MOTEHUMAIBHBIM Pa3sBUTHEM nuuieBoi anneprum. Eciu
TaKHe H3MCHEHHs eCTh, BAXXHO OLIEHHTb HX CTEMEHDb H CBA3b ¢ cHMNToMamu. Heob-
XOJIHMO TpoOBe/ieHHEe KIWHUYCCKHX MPOSABICHUH HapylleHWs MUTaHWs, BKITIOUas
OLCHKY XKHPOBbLIX OTJIOXKEHUIA M MBILLIEYHOI MACCHI.

Hapyuienne nutaHus MOXCT BAMSTE HA PE3YJILTATBI KOXKHBIX AJUIEpronpod, rno-
ITOMY €r0 OUEHKY HeoOXOOWMO TMPOBOAMTH A0 HaHeceHHs npobd. JlomkHbl 6bITh
OUCHEHbI NMPU3HAKH aTOMMYECKOTrO Mapuia: aTONMWYECKMil ICpMATUT, auiepruyc-
CKHIl pUHMUT, acTMma.

Ecan y nanuenta oTMevaioTcs reHepaln30BaHHBIE peaKLMM Ha IUILY, HO eCTh
CNOXHOCTH C ONPEACeHHEM KOHKPETHBLIX MPOAYKTOB, KOTOPBIE WX BBHI3bIBAIOT,
MMEET CMBIC/ IPE/UIOKHThL EMY BECTH IHEBHUK MUTaHMs B TeueHue 7— 14 nueit. Otot
JHCBHHK TAKXKE MOXET ObITb 110/1€3¢H NpH ONnpeaeiIeHUH HEeIOCTATOYHOCTH MOCTY-
MUICHHA NHTaTebHbIX BewecTs. OUEHKY NaHHBIX H KOHTAKT C MalMeHTOM Clely-
€T NPOoBOANTE | pa3 B CYTKH, €C/IH pPeaklMK CICAYIOT ¢ MeHbllei yactoToi. M npu
JANOAHECHUH NUILECBOrO AHEBHUKA, M MPH NPOBEACHUN CYTOUHONH OLUEHKH COCTOS-
HHSI JIOJDKHBE YKA3bIBATHCS! BPEMS yOTpeOIeHHA MHULLH; €€ KOTHYECTBO H THI; BCE
H3BCCTHLIC HHIPCAMCHTBI; BPEMS MOSBJICHHA CUMNTOMOB OTHOCHTENBHO BPEMEHH
yrorpeOaeHist muum; JeKapcrseHHble CpeacTsa, ynorpebasieMeie 10 U nocie rno-
HBJICHISN CHMNTOMOB.

HenocpencrsenHoe MeECTO JIOKUTH3ALMH AJUIEPrUUECKOil peaklUy MOXET caMo
1o cebe CNVKUTL HCTOYHHKOM HH(OPMAaLHH O HEKOTOPLIX NPOAYKTAX, € BhI3bIBa-
ounx. Muoraa 31oT KpUTepHii NO3BOASAET HCKITIOMNTD (DAKT MULLEBOM AILIEPIrHH.
B cayuasx, Koraa nuileBoil auiepred He MOXeT ObITh MAEHTH(MHLIMPOBaH, HeOD-
XOAMMO pacilMpHTh MOJE MOMCKA NPCANOJAraéMbIX areHTOB, HE HMCKMIOYas NpH
ITOM JIOMAIIHHX H [TPOUMHX XKUBOTHBIX. MMEHHO MO3TOMY TaK BaRXHO TIATENLHOE
3aN0AHEeHNE AHEBHIKA € 00a3aTe/IbHbIM YKa3aHHEM BCEX MPOAYKTOB, BKTIOYas KOH~
cepBanTLl 1 niuesbie nodapki. JlaHnbie, cobpaHHbie 3a 1—2 Hel, MOTYT GBITH HC-
MOALIOBAHLI B AAILHEITIICM NPpH BLIOOPE TEPANEBTHUECKON TAKTUKH.

st mudrpepeHUHANbHOI AHATHOCTHKH MCIONb3YIOTCA pa3iu4HbIe 1abopaTop-
HbIE TecTbl (Tabn, 11.3).

Tatmma 11.5. TecTnl, HCMOABLIYEMbIC UISA AHATHOCTHKH MHILEBBIX AL1Epruil

Tecr Onucanme Kommenrapun
KoxHbii TecT (HaHeceHne Kanas pacTsopa, conepxalliero HMcnonbayercs A CKpHHHH-
HAPAariH Wi YKOJIOB) AHTHICH, HAHOCHTCA HA KOXY, |ra, He uMmeeT abCcomoTHON
JaTeM, eC/IH LEJIOCTHOCTE KOXH | IHArHOCTHYMECKOIT LIEHHOCTH.
HApYLIACTCH, OUCHHBACTCA [Mpi npopeneHH HEOGXOAHMO

MECTHAaA peakuHs YUHTLIBATE UU1EproaHaMHes
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Oxonvwanue mabn, 11.5

Tect Onuncamie Kommenrapun
PannoanneprocopGeHTHLI MoTeHUMANLHBIT NNEBOI Mo guardocTiueckKoil uex-
TCCT UIepred CMELIHBAIOT C ChIRO- HOCTH CPABHHM C KOXHBIM T€-

POTKOI KPOBH NAUMEHTA, NMocie | cTom, GoJiee noporocTosunii,
00pa3oBaHiA KOMNACKCOB «aH- | PUMEHHM Y NAUHCHTOB,
THICH—AHTHUTEN0» NPOMBIBAIOT | CTPALAIOLMX 3a00/1eBaAHMAMM
11 nobasnAloT cnelHyeckune KOXKH

AHTHTENA, CONCPAALLNHE PaNHO-
AKTHBHYIO MeTKY K IgE; ouenn-
BAIOT KOHLEHTPALHIO a/lIepreH-
cneunguyecKoro nMMyHornoby-
nuHa E B ucenenyemoii kponu

HMamMyHocopGeHTHBIT TMoTeHUNANBHBIT MHILEBOI HoctosepeH s orpavn-
dhepMeHTHBII aHanH3 WUIEpred CMeUIMBaloT € ChlBO- HEHHOro Habopa NUIICBBIX
POTKO# KPOBH NMAaLMEHTa, NOCAS | BellecTn

00pa3oBaH A KOMIUIEKCOD «aH-
THIEH—AHTUTECNO0» MPOMBLIBAIOT
# nobasnsior cneunuueckne
AHTHTENA, CNocobHbIE HaMe-
HATB UBCT NpH oDpa3zoBaliuu
KOMIUICKCOB; OLICHWBAIOT M-
TCHCHBHOCTL OKPAcKit B KaxI0H
peakunM (BU3yaIbHO o CIICK-

TPOhOTOMETPHUCCKH)
IBoitnoe cnenoe naauedo- MaunenT nonyuaer npeanosio- | «3onoToit crasaapTs npu
KOHTPOJIHPYEMOE HCCNeno- HKUTCABHBIH MUILCBOW aneprel | NOAOIPEHMN HA NULLEBYIO
BAHHE H riauebo, ne Gynyiuu ocpeAOM- | UICPIHIO

JICH 00 2TOM, HCCJIENOBATE b
TAKXKE HE 3HACT, KaKoit HMEHHO
MPOAYKT W KOraa mosysm
MauKeHT; OLEHHBAIOT BCC BO3-
HHEAINUWHE KIHHHYMCCKHE npao-

SIBJIEHHA
Crneundmueckue rectnl ans | Peakuus npeunnutauny ¢ rem- | He nmeior diopmaisioro
onpenenenua IgG, 1gM, IgA, | arrmoTunaumeit, peakums cosi- | pH3HAHHUA B KIHHHMCCKOI
1eG4 3LIBAHUA KOMIUIEMEHTA, APYrie | NpaKkTHKe

MCTONHKH

B CBSI3M C OTHOCHTEJIbHOM AOCTOBEPHOCTLIO BCCX NMPHUMCHACMBIX B HacTosIiee
BpeMsl J1abOpaTOpPHbIX TECTOB, WISl MOATBEPXAECHHUS WX PE3yJLTATOB NMPOBOAHTCSH
IBOWHOE clienoe vcenenoBaHue. [IsoitHoe cnenoe ruiaiebo-KoHTPoJInpyeMoe He-
CJIEIOBAHME OCTAETCA «30JIOThIM CTAHOAPTOM» [UISI ONPEACHCHMS MMHULLH, BbI3bIBA-
IOLLEN TE WK MHbIE CHMITTOMBI.

KoXHbIe TeCThbl

KoxHbie TecThl ABNAIOTCA Haubosee GbICTPhIM COCOOOM BBISICHEHHMS HATHUHS
annepruyeckux peakumi. Kak npasuno, peaynbTaT MOXKHO OLIEHHTD yXe uepes 15—
20 MHH. B kauecTBe KOHTpPOJs [MPOBOAMTCA TMCTAMHHOBBIN, NMPH KOTOPOM TOYHO
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3JAMCPSIIOTCS pasMepbl HEraTUBHOM M NO3UTHBHON Onsiiuek. JlaHHEBIC KOXHOrO TecTa
CPABHHBAIOT € IaHHLIMKM KOHTpONA. bisiika, pasMep KoTopoit Ha 3 MM MpeBbILLIaCT
pasmep HeraTHBHOM, CIYXHUT MPU3HAKOM MO3UTHBHOTO peayibrata. OTpHUATE -
HBIH KOXHBIA MMPUK-TECT ABJISETCS HEraTHBHLIM MapKEpoM aJUIEPruyecKoi peak-
LMK M CBHACTENLCTBYET 00 OTCYTCTBHMM peakuuu, cpsizanioi ¢ IgE. Jdetam mnaniue
2 JIET CTOMT NPUMEHATH KOXHBIE TPOGLI B TOM Cyyae, eciiv eCTh YrpOXAaIolIMe Che-
JCeHUA B aHAMHE3e WK Kakasi-IMbo HaCTOPOXCHHOCTDb BHIABJICHA B X0I¢ NIBOHHOrO
CJICTIOro UCC/IEAOBAHWA, Y MHOIHMX AETEH C aTOMHUYCCKHM IEPMaTUTOM B pe3yJibTa-
T€ MPOBEACHHSA KOXHOH Npobbl AMarHOCTHPYETCH MUILEBas aIEpriHsa Ha MOJIOKO,
siila, colo, mueHuuy, pbidy, opexu. s OKOHYaTeIbHOM NMOCTAHOBKH AMarHo3a
AUIEPruM HEODXOAMMO ONpeaeuTE CBA3b KIIMHUYECKUX NPOsBIEHHH ¢ yroTpebie-
HUEM YIPOoXaeMoro rnpoaykra 1ubo nonyyuTh A10Ka3aTe/lbCTBA €ro ONMacHoOCTH, NMpo-
Belsl ABOMHOE CACNOE UCCaenoBaHUE,

HecMoTpsi Ha wMpoKoe pacnpocTpaHeHUe «albTEPHATUBHbLIX» METOMOB [IMar-
HOCTHKH @UIEPrMH W THUIEBOI HENepeHOCHMMOCTH Ha OCHOBE OTNpeneiecHUs
cneunuueckux IgG, IgM, IgA, 3TH METOAMKH MOIYT NPOBOAMTLCS TOJLKO MUIS UC-
CJIEI0BATENBLCKHX LEei, MOCKOIBLKY HE MMEIOT B HACTOSILLICE BPEMS HAY4YHOTO MoJi-
TBCPXKACHUS M, COOTBETCTBCHHO, AHATHOCTHYECKOH LUCHHOCTH.

JINUMHHALWOHHAA AMETA

DaumuHauonnast aera (3J/1) — Toxe CBOEro poaa AMarHOCTUYECKUH MpHEM,
HCTNONBL3YCMBIIT MPH TAKHX CHMMTOMAax, Kak KpanHBHHLA, aHTMO3IEMA, IK3eMa.
[Mpn 3J1 onpeneacHHbI NPOAYKT, HE3aBHCHMO OT (DOPMBI MPHUIOTOBICHHS, U3bI-
MacTcs 13 paunona. Ha ceM npoTsokeHHH 2NMMHHALHOHHOIO NMEPHOAA BEAYTCH
JAMMCH, NOATBCPAAANONINE, YTO BCe (OpMBbI OMACHOTO MPOAYKTa OBUTH H3BATHI
W3 AMETH, 4 TAKKE M03BOAsIolNe ObiTh YBEPEHHBLIM B cobmoneHnn Heobxoaumo-
ro NMOCTVIACHUA NMUTATC/ILHBIX BEIUECTB, npli JUIHTENBHOCTH 2JIHMHHAUHOHHBIX
auer Oonee 7 nHeil peKOMEHAYIOT HCMOJIB30BAHHE BUTAMHUHHBIX W MHHEPaIbHBIX
nobasok. DJ1 nomkHa ObITh NCPCOHNMHUMPOBaHa, HE CTOUT «3a0HpaTh» Y MauueH-
Ta GoJsice ABYX NMPOAYVKTOB B TEUCHHE 2-HCACNBHOTO MEPHOAA, CCIIM XK€ PEYb WIET
0 GosblleM KOMHUSCTBE MPOIYKTOB, CTOMT C/CI0BaTh peKoMeHnauusaM. Jliobas no-
NIO3PUTENBLHAs MILIA WKW nima, ynotpebasemas vaue yem | pas B 4 Mec, NOIKHA
OLITL 3aMEHEHA NPOAYKTAMH, KOTOPbIC NMALUKEHT €CT 0MeHb PEAKO MM He 1podoBan
HUKOrAA.

B cayuae nono3peHns Ha 203MHO(WILHEIH FACTPOIHTEPHUT HIH 303HHODNIIL-
HbITE 230)arHT PEKOMEHAYIOT HCNOABL30BaTh elle Gonee XKecTKHit Bapuant B —
NCMEHTAPHYIO IHMCTY. DICMEHTApHasi AHETa CrocofCTBYET MPEAOTBPALICHHIO
HAPYWIEHHii NUTaHus, ONHAKO 3TO JOPOrOCTOSIIHMH, CIOXHBIH B MPUMEHEHHH
MCTON, KOTOPBIil CTOMT MCIONB30BaTh TOJNBKO B KpaiHUX caydasx. [Ipu Beixone
M3 TAKOI IMETHI MPOAYKTHI CTOMT BO3BPALLATh 10 OMHOMY, ONPENENATE PEAKLIUIO
HAa KaXAblil 1 NOCTOSIHHO BOCCTAHABJIMBATE AMETY 10 NMOJHOUEHHOIO CIMTUCKA Npo-
aykToB. TauueHTs!, KOTOPLIM M0Ka3aHa Takas AWETa, ABIAIOTCA IPYNMOH Io-
BLILIEHHOTO PHCKA, OHM JIOJKHBI HAXOAWTCS MOA MOCTOSHHBIM HAGMIONEHHEM
(Tabn. 11.6).
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TaGmnua 11.6. Craann 2/MMHHALHOHHOI T

Cramm 3anpeutennbie NPOAYKTH Paspenennsie npoayKTs

1 Koponbe MOJIOKO; POAYKTE HA €ro Msco; Gobonbie; Bee OBOLLN H (PPYKTLI; ca-
OCHOBE; Aii11a; 3¢PHOBLIC, CONepKa- Xap M MEA; PACTHTEALHOC MAC/IO; COJlb
LUNIC FAOTCH

11 AKuBoTHBIE GETKI, BRIIOYANA MACO Msico arHeHKa, KpoJinka; Kaprodeiis; rpey-
(roBaanny, CBIHIHY); puIbY; Aiiua; HeBas KPyna; KYKypysa; opoutn (Kpome
MOJIOKO I NPOAYKTH! HA €10 OCHOBE; | 3anpelteHbix); (ppyKThl (KpoMe 3anpeiicH-
AMPBI AHBOTHOTO MPOHCKOXACHNSA; HI:-IX); MACTO C:Il]!.TI'D])i:I, KOKQCOBOC, OJIMBKO-
GoGogbie; 3epHOBLIC, CONEpPRALIHE BOE, KYHXKYTHOE; COJlb

[I0TEH; TOPOX; MOMHIOPLI; LIHTPYCO-
BBIE: KYOHNKY; pacTHTENLHOE MAC/o
(Kpome pa3pelleHHbIX BHAOB); LOKO-
nax; xode; Haii; cIankne ranposaH-

HbIE HANMHUTKN;, ANMKOIroNnb

111 Bce, yto He paspeiueno Puc; senensie AG10KH; MACO SITHEHKA, KpO-
JIHKA} CHEKIA; MOPKOBL; INCTOBOMH canar
(naryk); Kaprothenb; 0JHBKOBOE MACHO,
COML; MacTo cauiopbl

Ha ¢oHe npaBuibHO noaoGpaHHOW 3AMMUHAUMOHHOM JIMETLL CHUMITTOMBI
IOJDKHBI [TOCTENEHHO Mcue3aThb. EcM Xe 2T0 He NpoMcXoauT, CTOMT UCKATh HHYIO
NPUYUHY UX BOSHUKHOBeHUS. ECliM Xe B XoAe 2TMMHUHAILMOHHOM IMEThI Ob1 MIEH-
THOULUHPOBAH MPOAYKT, BbI3bLIBAIOLIMI ANJACPIHIO, M 2TO NMOATBEPKACHO KOKHLIM
TECTOM, OH JIOJIKEH ObITh U3BSIT M3 pALLMOHA J10 [POBEACH UsI ClELUMAIbHOTO TecTa —
NULLEBON NMPOBOKALMM. DTOT TECT €l1lle pa3 JIoJIKEH A0KA3aTh CBSI3L MCKIY CHMIITO-
MaMH Y KOHKDPCTHBIM NMPOAYKTOM. TO Xe BEpHO W JUISt FPYITI NMPOAYKTOB.

l1wesan npoBoKayus

[Muiesast NpoBOKaLIMA MPOBOAMTCS Ha (DOHE NMOJHOTO OTCYTCTBHSI CHMITTOMOB
M OTMEHbLI AHTHIMCTAMUHHLIX nipenapatoB. [Tpu npopokaumu nobapnsercs no Oa-
HOMY MPOAYKTY B IcHb Ha (DOHE MMMUHAUMK TaKUM 00pa3oM, 4TOOLI CHMIITOMDI
B CJIy4ae WX NMosABJICHHUs ObUIM 3aMeueHb! BpauoM. CyLIecTByeT TpH TUIA MUILICBLIX
MPOBOKALIMHA:

® OTKpLITasi, NPH KOTOPOM MalMeHT 3HAET, KaKyIo MMuily oH yrnorpebisier;

® OIMHOYHOE CJIENOoe MIaUed0-KOHTPOJIMPYEMOE, TPH KOTOPOM IMHILA CKPLITA
OT NaLMEHTa M B €€ COCTaBe MPHCYTCTBYET KAK MHHHMYM OJIHH 11auebo-1po-
IYKT,

* BOMHOE cJiernoe iauebo-KoHTpoaupyeMoe, MpH KOTOPOM COCTAB Mpeuiara-
€MBIX MALUMEHTY NPOAYKTOB HE U3BECTCH HM eMY, HU Bpauy i B HCM IPHCYT-
CTBYIOT 1Ba-TPH BapHaHTa ruauebo-npoaykron.

VBeTHYMBAIOIIEECH KOMMYECTBO ONMACHBIX MPOAYKTOB A06aBsiioT Kaxabie 15—
60 MHMH IO MOSIBACHUS CYLIECTBEHHBIX, HO HE XU3HEYrpoXaloluXx CHMITTOMOB.
Llens — nonyyeHue nauueHToM ot 6 1o 10 r cyxoro mpomykta wiu 80 mii B Xua-
KOM BHIE 3aMacKMpOBaHHON NULLK, KOTOpas NPEeAnoJIOXHTEILHO MOXCT BbI3BIBATD
KIIHHHUYECKHE CUMIITOMBI.
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HesaBucumo or TOro, NMO3UTHBHBIA MM HEraTHBHBIA OKA3aJICH PE3YALTAT
MPOBOKALMY, NallMEHTA JIOMKCH HabMIOAaTh CIICLMAJIUCT ElIE HEe MeHee 2 4, Tak
KaK peakildsi MoxeT ObiTh oTCpoueHHO#i. B cnyuac noJoXMTENBHON peakunm
Ha TECT nauueHTy HeoOXOAMMO MPOBOAMTL COOTBETCTBYIOULYIO TEPAINMIO JUIs
NMPCKpalleHns CHMNTOMATUKH. TO KOJIWYECTBO MPOJIYKTa, KOTOPOC HE Bhi3BaJIO
Y NalKeHTa NosiBACHHEe CHMNTOMOB, MOXET B Ja/ibHCHLUIEM BXOAUTL B €ro pa-
LLMOH.

ABoitHoe caenoe uccaeaoBaHue, OObEKTUBHBIC Pe3yJILTaThl KOTOporo obecre-
YCHBI MCKIIIOMECHUEM BHCLIHErO BO3IACHCTBHSA, SIBASIOTCH «30JIOTHIM CTAHAAPTOM»
MPH YCTAHOBJIEHUH B3aHMOCBA3EH MEXIY CHMIITOMAMH M IMPOAYKTaMU, HX BbI-
3bIBAIOLLIMMH, W, KaK CJCACTBUE, NMPH MOCTAHOBKE AHArHo3a MUILLIEBOH aLIeprum.
Tect HocuT cTpOro MHAMBHAYAILHLIN XapakTep. OTaeabHbIe NPoAYKTH (a6104Hoe
niope, ppyKTOBLIt COK) HCNONbL3YIOTCA VIS COKPBITHS MOA03PEBAEMOro MPOAYKTA.
[Mpu sTOM BaXHO, YTOOBI OCTABAINCH 3aMACKUPOBaHbI 3aax, BKYC, CTPYKTYpa HC-
CJIElyeMOro MPOIAYKTa TaK, YTOOLI NALHEHT HE CMOT MOYYBCTBOBATH PA3HHULLY MEXIY
AKTHBHBIM MPOAYKTOM M ruiauebo. [TockonbKy BO BpeMsi TECTA Y MALMEHTa MOXET
NMPOH30ITH HEOKNAAHHOE YXVALLIEHHE COCTOsIHWSA, BCe HEODX0oAMMOE peaHuMaLM-
OHHOE 0DOPVAOBAHNE AO/KHO MNPUCYTCTBOBATL MPH MCCICAOBAHWM.

B ciiyuae werarHBHOTO BOIHOIO CJIENOr0 TECTa A0JIKHO NMPOBOANUTECS OTKPLITOE
HCCNENOBAHNE, B KOTOPOM NMALMCHT H3BELUEH O NOAYHASMOM UCCNEAYEMOM NMPOAYK-
Te. MHorna peakuisi BO BpeMsi OTKPLITOrO HCCACA0BAHUS OTAUYACTCS OT pe3y/ibTa-
TOB IBOITHOTO cienoro Tecta. MHorna CHMITOMBI MOTYT MPOSIBUTLCA HEOQXKHAAHHO,
CCJIH MOPOT MYBCTBHTEABHOCTH BhILIE, YEM ClIeAyeT U3 aHaMHe3a. bonbLHHCTBO an-
JIEPrHUYECKIX peaKiliii BO3HHKAIOT B nepsbie 2 4, He IgE-oDycnoBneHHbIe peakuuu
MOTYT MPOSABNTLCS W uepe3 24 4 nocne TecTa, BCE 3TO BpeMs NALUMEHT JI0/DKeH Ha-
XOJMTBCS 1104 HADIIOACHNEM.

HecmoTpst Ha TO YTO NUIIEBAA A/UICPTHsl HE OTHOCHUTCH K COCTOSHHAM, Yrpo-
Kawowmsm xn3un, 8 CLUA perncrpupyercs nopsaka 30 Teic. aHaQUIaKTHYECKHX
peakunii, 2 teic. rocnurannsaunii, 200 cmepTeil B Toa, CBA3AHHBIX C peaKUHMAMH
Ha nuuy. BoasHeTBO 3THX NpoBJeM BLI3BAHLI yNOTpebleHHeM apaxuca W ape-
BecHoro opexa. Ecian nasectro, ynotpebiieHHe KaKoro nmpoaykTa rnpHBeso K pa3sBy-
THIO aHaUAAKCHN, 3TOT NMPOAYKT 1€ J0JIKCH IMPHMEHSITLCS B MPOBOKALIHH, KpoMe
TEX CJAYHACH, KOIMA KOXHbIE TECThl MOATBEPXIAIOT, YTO PEaKius Ha 3TOT NPOAYKT
MNOJIHOCTLIO OTCYTCTBYCT.

OmiHouHan cienas NpoBoKallis, PH KOTOPOii MALUEHT HE 3HAET, KAKOH Mpo-
JIYKT OH NOJIYYACT, TAKXE MOXeT ObITh HCIOJIL3OBAHA B TAKOM CHTYaUHH H ee npolie
MPOBECTH.

Jlevenne

ExnHcTeeHOe NOKA3aHHOE JICUEHHE MHUILEBOI aNepriyi COCTONT B HCKIIIOUE-
Hun aieprena. [Tiesas HMMYHOTEPANEBTHYECKAs BAKLUMHA B HACTOSILLEE BPEMs]
paspabaTtbiBacTcs W MOXeT B Gy/yllleM HCIONb30BaThCsl B NOMOJNHEHHE K SMMMH-
HALMK aviepreda. XOTA MPpH MHOIMX MHILIEBBIX HEMEPEHOCHMOCTAX JOMYCKAETCH
VIIOTPEOACHHE HE3HAYNTENLHOTO KOJIMYECTBA ONACHBIX NMPOAYKTOB, MpH NULLICBOH
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AJUICPriH 3TO HCKMIOUEHO, [TalMEeHTLI M YICHBI MX CeMeit JIOJIKHBI MOAYMATh YCTKHE
PEKOMEHAALMH O TOM, KaK M30eraTh aJUIEPruvecKyio THILLY, 3aMeLIaTh 3arpelLcH-

HYIO NHLLY paspellicHHBIMH MPOAYKTaMH, cob10/aTh aNeKBaTHLIH PEXHUM [10CTY-
TUIEHUS NTUTATENLHBIX BeulecTs (Tabn. 11.7).

Tabmaua 11.7. TponyKTsl, KOTOphIe HEOGXOAHMO M3GEraTh NPH PATHYHBLIX AUICPIUAX, U Ba-

PHAHTBI HX 3aMEHBI

Annepren Janpeuiennbie NPOAYKTH H BEUICCTBA ITponyKThI-3amMennTein
JUTA NPHIOTOBJICHHA
Hitua MaitoHe3, KOHIAHTEPCKHE HaNe s, JAMEHMTEb 1 SIALLO 15 r a6nouno-
AWYHBIH XENTOK, AWYHBII OeNoK, ro mope; 30 r rpyuiesoro mope; S r Mo-
anbOyMHUH, oBaNLOYMHH, rI00YINH, JIOTOIO JILHAHOIO CEMEH N, Pa3BeleH HOTO
ABMINH, THBETHH, JIHIOLHM B 15 r soas; onuu Ganan; 20 r poast +
20 r pacTuTenbHOro Macna + 15 r crono-
BOH COMLbLI
Koposbe CnMBOYHOE MAca0; apOMaTH3aTOPbI SAMEHHWTEJD 250 ma MOJIOKA
MOJIOKO CIMBOYHOTO MAC/Ia; KAKpaMelib; Ka- 250 ma dpykrosoro coka; 250 ma sonwl;
3€MH; ChIpbl BCEX BHIOB; IIOKOAI, 250 M pHCOBOTO MOJIOKA
KHCJIOMOJIOYHbIC NPONYKTLL; Becanak-
TO3HOE MOJIOKO; KO3bE MOJIOKO; ClTHR-~
KH; MOPOXEHOC; cMeTana; Horypr,
MOJIOYHAA CLIBOPOTKA (BCTpeYyaeTcs
BO MHOTHX rOTOBLIX MPOAYKTAX); NaK-
TATBDYMHH; TAKTOrNobyIHH;, NaKTO3a;
KajeuHatsl (HaTpus, xnopa)
3epHoBeie, | Xneb i x1eOobyNOUHBIC HINCAHS, [peynenas MyKa, I'Opoxopas MyKa, Ky-
CoICpAXaLlMe | BbIMEUKa H KOHAHTCPCKHE HANeNns; KYpy3Has MyKa, Yeucnuuias MyKa, MYKa
IAIOTCH cyxapH, xXnonsf, KamyT (nonba), Mmaka- | KBHHOA, PHCOBA MYKA, TANoKa
POHBI M NacTta, oTpyOH, coNo, 3epHo-
BOH Kpaxmai, rimoTeH
Cosn Coenoe MonoKo, biioaa BoCTOYHOIA (DpYKTOBLIC COKH, PHCOBOE MOJOKO, OB-
KYXHH, cOeBBIH Coyc, coenblit neum- CAHOE MOJIOKO
THH, TCKCTYPHPOBaHHLIN BCNOK, I'H-
JpOSIM30BAHHEIH coeBblil Genok
Apaxuc Apaxuc; apaxMcoBoe Macno; npoayk- | Apyrue opexu
Thl, oBorameHHLie GeNnKoM; rHapo-
JIM30BaHHLIA OBOLLHOI BENOK; Map-
LLMIAH, apaxMCcOBOC MAc/i0; BbIMCHKA
H KOHIOHTCPCKHE HAACTHA, B TOM IHC-
Jie IOKONanHBIE; YHIH] MOPOXElIoe,
COYCHI

Ans TOro 4ToObl MALUMEHT MOT MAEHTU(ULMPOBATL 3ANPCLUICHHBIC MPOUYKTHI
U cobIMIoNaTh PEXUM UX JNTUMHHALMU, eMY HEOOXOIMMO PasbsiICHHTDL, KAKHC HMCH=-
HO MPOAYKTHI CTOUT UCKIIIOYHTD, KAKME MHTPEAUEHTHI MOTYT BXOANTL B UX COCTaB,
KaKHe BO3MOXHBI 3aMeHbl. PAGOTHHMKY LWKOJIBI, TIC €CTh IETH C IMATHO30M «[MH1LIC-
Bas alJIEprusA», X POOMTENH JOJKHEI TIIATENBHO M3Y4aTh COCTaB IMUILUM, IMPEXNe
YeM Mnpennaratb ee pebeHky.

[luia, xoTopyio Heo6XONMMO H36eraTh, MOXET CKPLIBATLCS B AHUeTe B HEOOBIY -
HbIX dopmax. Ecny B nNULIY NauMeHTa, UMEIOLIETO MOBLIIEHHYIO YYBCTBHTECIb-
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HOCTb K IaHHOMY TIPOAYKTY, MOMNAaJacT CKPLITLIK aUIepreH, HanboJiee BeposTHOM
NMPUYHHOH SBNISIETCS KOHTAMUHALKS BE30MAaACHOM NMULLK AJUIEPreHOM. 3T0 MOXET
MPOMIOHTH B pe3yibTaTe UCMOJIb30OBAHUS OOLICH MOCYALI, TUIA JIOKCK JUIS pacKia-
KH MOpOXEHHOro, eMKOCTEH B canaT-bape, HOXa [Uist pe3Ku Msca H Chipa, Ha KOTO-
PBIX, HECMOTPs Ha 06paboTKy, MOryT OCTaBaThCs cheisl auiepreqon. Bonee Toro,
B pecTopaHe MOXET MCIOJIb30BATLCH OJHO M TO XK€ Macsio [UTA XapKu Kaprodes
H pbIObI.

Hpyras cutyaumst ¢ HenpeaBMICHHLIM yrioTpebieHreM HCKIIOYEHHBIX NpOAyK-
TOB MOXECT CIOXKHTBLCA, €CJIN UCKIIOUEHHBIA MPOAYKT UCIMONB30BaH IPH H3rOTOB/E-
HHH MHIPEAHEHTOR NPOAYKTOB, BXOASIIMX B COCTAB OCHOBHOTIO yrnorpebiseMoro.
B aTom ciyvae Ha ynakoBKe yKasaHbl TOJIBKO UCTIONb3YEMbIC MPOAYKThI H HE yKa3a-
HbI UX cocTasasiowme. Hanpumep, B ciydae ¢ MailoHE30M, BXOASILLIMM B COCTaB 3a-
NpaBKK JUisl canara, siitua, SBasiiolmecs OQHMM M3 ero MHIPEeAUEHTOB, He YKa3aHbl
Ha 3THKETKE caMoro coyca. Takxe NMpH YTEHHWH 3THKETOK Ha/lo obpallaTh BHUMaHHE
HAa M3MCHCHMS HHTPEAHEHTOB B Nnpouecce obpaboTKH.

B Tex cayuasx, Koraa u3 paluoHa M3bIMAETCs Ta MM WHas Muila, Heobxoau-
MO obecneunTs e¢ anekBaTHVIO 3aMeHy. Hanpusmep, npy MCKIIOYEHWH MOJIOYMHOM
FPYMIibl OCTABIINWECH NPOAVKTHI HCIIPEMEHHO A0/UKHbBI COACPXAaTh KaIbLIMIA, BUTA-
MuH D, Genok, pubodnasun, a Takxke obnanath BEICOKUM SHEPreTHYECKUM MOTCH-
1LHANIOM.

AJLEKBATHOCTb MOCTYTUICHHS! MUTATENLHBIX BEWIECTB J0JIXKHA CTaTh MPEAMETOM
MOCTOSIHHOIO HADMIONEHIIA, BKJIIOMAIONICTO KOHTPOJ/Ib 3a MapaMeTpaMy Macchel Tena,
pocTa nauuMeHTa, aHanui ero MeHio. I'lpn HenpaBHALHOW AMMHUHAUMOHHON AHe-
T€ VY JICTCiT MOXET OTMEYATLCS 3anepkka pocta. [Tpu oT™MeHe NMpoayKToB, 0COOEHHO
HECKOIbKHX, HEOOXOMMO NMPHMEHATL BHTAMHHBI H THILEDBbIE 100aBKH ST KOM-
MEHCALIN HEAOCTATKA BEILECTB, CBA3AHHOTO € 3TOH OTMCHOI.

Kpoame Tex ciyuaes, Korna AnarHo3 niiieBoii aiiepry He Bbi3bIBAET COMHEHHHH,
MALHEHT MOCTENEHHO MOXCT BO3BpallaTh B CBOH palUHOH MMPEXJAe OTMEHEHHYIO
nuuty. Ecan XKe cHuMnToMbl coxpansiioTesi, Heobxoaumo Gonee TwaTelbHO nepe-
CMOTpeTh pattoH. Ecin it nocae 3Toro CHMNTOMbI COXPaHSIOTCS, CTOMT 3a1yMaTh-
C5l O BEPOATHOCTIN MPOSIBACHMST IPYTHX BHAOB a/UIEpruv MAM MHBIX 3aboneBaHui,
AQIOLIHX CXOAHYIO CHMITTOMATHKY. ONMH 13 ACNIEKTOB, 3aTPYAHS IOLLHX 3KECTKOE CO-
OMoICHNE ANETH, — COLNMOKY/ILTYPILHOE OKpYXeHHe nauneHTa. B aTHx cayuasax
BCJIMKA pOJL Bpayua, vbll ﬂpl'}’MCHTbI NOJAKHB AOMHHHPOBATE MPH Bblﬁﬂp‘ﬂ MauHeH-
TOM JIHCTD.

MALLEBbIE OTPABNEHUA

Miwesoe orpasicHie — octpoe 3abonepaHne HHMEKIMOHHOH HIIH TOKCHYE-
CKOIi NpHPOLI, CBA3AHHOE C YNOTpeGaeHHEeM MHLLH HJTH BOIbI,

[THiueBbIC OTPABICHHS PA3ASAAIOT HA ABE IPYIIbL:
* MUKPOOHbBIE — IMHILEBbLIC TOKCMKOMH(EKUMH W MHLUEBLIE HHTOKCHKAUHH;
®* HEMHUKPOOHbLIC — OTpaBJICHHSI XHMHYECKHUMH BELICCTBAMH, SUTOBHTBIMH I'DH-

Oamu n TpaBaMH, SALOBHTBIMH pblﬁﬂMH.



334 nasa X! . MaToU3NONOrKUA NULLEBAPEHUA

Muiessie 0TPaBNEHUA MHKPOGHOU nNpupoab!

Muwiesbie TOKCHKOMHEKUWM W WX NPOIMNAKTHKA

[Timessie TokcHKoMHpekuun (MTH) — oblumpHas rpynna ocTpbiX KMLICHHBIX
HHQEeKUHIi, pa3BUBAIOUIHXCA NMocsie ynoTpebieH s B MHILLY NTPOAYKTOB, HH(HIIHPO-
BaHHBIX MATOrCHHBLIMU WIW YCIOBHO NATOTeHHLIMH MHUKPOOPraHM3MaMH.

Proteus. Mukpoopraunamst Proteus vulgaris w Proteus mirabilis oTHOCSITCSI K ca-
npouTHBIM OakTepusM, LIMPOKO pACMpPOCTPAHEHHBLIM B OKpYXalOUIEH cpene.
[1poreit MOXET GBITh MCTOUHHMKOM MUIIEBOH TOKCHMKOMH(MEKIUHM NPU MaccoBOM
0oDCEMEHEHHH MPOAYKTA M MONangaHMK B OPraHM3M HeJloBeKa B OuYeHb OonblloMm
Konuyectee. [1poTeit pasMHOXaeTcs npu KoMHaTHOMN Temnepatype (Hanbonee 6aa-
ronpusitHa Temneparypa 25—37°C). UnkybaunoHHblit nepuoj 3aboneBaHus npo-
NIoJKaeTcs OT 4 10 24 4.

Kaunuweckaa kapmuna: Xanobsl Ha pexylIHe, crnasMaTHUCCKue BoJIN B KUBOTE,
SIBJICHHUSL FACTPO3HTEPUTA (PBOTY M AMApPEI0), PBOTY, roJ0BHYIO G0JL, MOBLILIEHUE
Temnepatypbl Tena ao 38 “C. 3aGonepaHusi nponoskaeres 2—5 cyT. CMepTHOCTD
HeBbicoKast — 110 0,3%.

lpoghunakmuxa: Npu pa3sMHOKEHUM B TMILEBLIX NMPOAYKTAX Profeus He u3Mme-
HAIOTCA MX OpraHoenTuueckue nokasareaun. [loaHoe yHHUTOKEHHE [TPOUCXOAUT
npu Temneparype Beile 75 “C. [MpodunakTuyeckue MEponpusiTUs 10X HBI ObITh
HanpasJeHbl Ha TILATE/IbHbIH CAHUTAPHBLIH HA30P M KOHTPOJIb 34 100POKaUECTBEH -
HOCTBIO (CBEXECTLIO) ChIpbsi, NONY(MabpuKaToB M roTOBLIX MMHILEBLIX IPOAYKTOB,
cobnmoaeHue NMpaBWIBHOW TepMUUCCKONH 06paboTKn U CPOKOB XPAHCHIS U PCAJIH-
3allMH MUILLEBBIX MPOAYKTOB.

Konudhopmot oTHOCATCSE K OOLUIMPHOI rpyrne aspobHbix ¥ PakyJbTATHBHO aHa-
3p0OHBIX rPaMOTPMIIATENILHBIX HECMOPOOOpasyiolnX MaTOUKOBHAHLIX GaKTCpHii,
CcNocoOHBIX ()ePMEHTHPOBATL JIakTO3y npH 44—45 “C. B rpynny koaudgopm BXoast
E. coli, Citrobacter, Enterobacter, Klebsiella seratia. Bce onm oTHOCSHTCSI K HOPMAJIb-
HO# canpouTHOH MUKpoduiope, MPUCYTCTBYIONUICH BO BeeX 00LEKTaX OKpyAaloulel
Cpelibi, B TOM YHCIIE U MEPCUCTHUPYIOLICH B KHINEUHHMKE yenoneka. B psue cayvaen
KonucopMbl MOTYT NMpUOOpeTaTh NaToreHHbie CBOHCTBA M BbI3bIBATL OCTPbLIC KH-
nieyHele 3a001eBaHMsI.

Knunuueckas kapmuua: xanobbl Ha TOLIHOTY, PBOTY, 60K B XXKMBOTE H AHAPCIO,
601 B 3NMMracTpMM, BO3HUKAIOLLKE IPUMEPHO uepe3s 12—24 v nocsie ynorpebacHus
HHOULMPOBAHHON MULLIM.

Ipoghunaxmuka: BO3OYAUTEN ITOH IPyMIbl 06HAPYKNBAIOT B MOJIOUHLIX PO~
oykTax ¥ Oiiofax, He NpolleflIMX BTOPUYHYIO Teruiopylo obpaboTky (casatax,
MOJUTIOCKAX M T.A.). OCHOBHasi poJib B 3arpA3SHEHMM NMULLEBLIX MPOAYKTOB M 610N
KonudopMaMyu MPUHALICKUT YEJIOBEKY, KaK MpaBuio, paGoTHHKY nuuiebioka,
He cobniopaioleMy npasuna AudHol rurueHsl, [Mpu obHapyxenun xonupopm
B CMBIBaXx C pyK IepcoHaina, 060py10BaHHsI H HHBEHTapsl BbILLE PEMJIAMEHTHPYEMOTO
KoNM4yecTBa Tpebyercs nposeaeHue Ae3HH(MEKUMOHHBIX MEPONPUATHH H 1ONOJIHH -
TEJILHOTO FTMTMEHMYECKOT0 00yueHust paboTHUKOB.

Streptococcus. CTpeNTOKOKKM — TIpaMIIONIOKHUTEIbHbIE BaKTepHH, cnocoOHbIC
HAKAIUTMBATLCA B MULIEBLIX MPOAYKTAaX M BBI3bIBATL MMILEBbiC oTpanieHusi. Pa3-
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JIMMAIOT 5 BUAOB M Pa3HOBMAHOCTCH CTPENTOKOKKOB: Sir. faecalis, Str. faecalis var.
Zymogenes, Sir. faecalis var. liquefaciens, Str. faecalis var. duraus. CTpenToKoKKH
Bosee ycToitumusbl K BO3ICHCTBHIO MHOTHX (DHIMKO-XHMHUECKHUX (DAKTOPOB Cpeb
W JUIHTEJILHOE BPEMSI MOTYT COXPaHATLCS B MHULICBLIX MPoAyKTax. OHU pazsMHOXa-
10TCs npu temnepatype ot 10 no 45 °C, BbiaepkuBaioT HarpesaHue 1o 60 °C B Teye-
Hue 30 mun, npu Temneparype 85 °C, repeHOCAT KOHUEHTPALMIO [MOBapeHHOMH CONU
10 6,5%, criocoBHBI HAXOMUTLCS MO/ AEHCTBMEM HM3KUX TEMIEPaTyp.

CrpenToKoKKH NpH KOMHATHOW TEMNepaType MOTYT AKTHBHO HaKaIlUIMBATLCH
B CaMbIX pa3HOOOpPa3HBIX MPOAYKTAX W JOCTHraTh CBOEro MakCHMMyMma B TCUCHME
24 4. Yatue 3TM MUKpOOPraHu3Mbl 00HAPYXKHUBAIOT B CKOPOMOPTALINXCA MMPOAYKTaX:
CTYAHAX, canatax, BUHErpeTax, MOPOXEHOM, SiUax v T.I.

Kaunuveckan kapmuna: XanoObl Ha TOUIHOTY, PBOTY, OOM B XHUBOTE, XUIKHMA
ctyn. [MponomskuTenbHOCTL HHKYDaUHMOHHOro nepuomaa — 3—36 u.

lpochusakmuka Takas xe, Kak M 1MpH APYIHUX MU LIEBBIX TOKCUKOWH(EKLIUAX: CO-
Oionenue TpebGoBaHMH, NMpeabARAsSeMbIX K XpAHEHHIO, TPAHCTIOPTHPOBKE U peau-
3aLUMH MHLLEBLIX MPOAYKTOB; COONIOACHHE NMPaBKJl JIMMHOH MMIHEHBI.

Bacillus cereus — rpaMmonoXxuTenbHas criopoobpasyioliasi najioyka, crnocob-
Hasl BLI3LIBATL JIBA THINA MNHLLEBLIX OTPaBJIeHHH: IHapeiiHoe U TOKCHKo3ononobHoe.
OTaeapHbie WTAMMBL 3TOTO MUKPOOPraHu3Ma MOryT o0pa3oBbiBaTh Karicyiy. Pas-
MHoXaTcs npu Temneparype 10—49 °C. baaronaps cnocobHocTn K crnopoobpa-
30BAHHIO 00J1A13eT 3HAYMTEABHON YCTOHYHBOCTBIO K HATPEBAHHIO, BBICYLUMBAHHIO,
npedbIBaHMIo B Cpelie C BLICOKOI KOHLUEHTpAaUWCiH MoBapeHHOW COJIM M caxapa.
Bacillus cereus wacto o6HApYXHBAIOT B NacTepu3oBaHHOM Mojioke (65-93 °C),
KoHcepsax. [Mpu xpanenin nuin B XononunsHuke (0—4 °C) Bacillus cereus ne pas-
MHOXAETCs!, KHCas cpeaa AeicTBYeT Ha Hero HeGIaronpuATHO, HanbGoIee HYBCTBH -
TEJICH 2TOT MHKPOOPIraHH3M K VKCVCHOI KHCNOTE.

Kiunuweckasn kapmuna: npu anapeitHoil dopme xanobel Ha cxBaTKooOGpasHbIe
Gonn B kuBore, anapeto. MukyGaloHHsI nepuon — okono 17 4. JUMTeNbHOCTb
Gonesnn — 3—6 nueii. CvepTenbHbIM HexonoMm penkH. TokcukozononobHas (op-
Ma OTJIMMACTCS VKOPOUCHHBIM HHKYOaUMOHHBIM nepuonom ot (0,5 1o 6 1), xano-
OBl HA H3HVPAIOLLYIO IHapelo i 0BIUIbHYI0 pBOTY. 3aboneBaHHe pa3BUBacTCs MpH
VIoTpesacHII Ny, obceMeHeHHOoI GonbUIMM KOMHYECTBOM MHKPOOPTaHHU3MOB.
CuUMNTOMATHKA AaHHOIMO THNA OTPABJIEHHsl CXOXa ¢ TeYeHUCM OaKTepHaTbHOro
TOKCHKO34, Bbi3pantoro Staphylococcus aureus.

Clostridium perfringens 0OTHOCHTCSI K AHA3POOHLIM TPAMIIONOXUTENBHBIM BakTe-
pusis. Paznmuaior 6 tunos Clostridium perfringens: A, B, C, D, E, F, 3 HHX NHILEBbIE
TokcHronHgexkn shisbipaioT A, D n C. HauGonee Tsxenyio (popMy OTpaBieHUs
Bbi3biBaloT GakTepun cepotuna C. Uctounukom 6aktepuit Clostridium perfringens sis-
JSIOTCS KuBoTHLIe. ONTHMANTBEHAA TEMNEPAaTYpa pocTa aTHX Gaktepuii — 37—43 °C,
HO OHM XOpoLIo pasmuoxalorest u npu 46—48 °C. Hanboneluee TOKCHHOOOpa3oBa-
Hie ormevaetcs npu Temneparype 37 °C. B kucnoii cpene, npu pH Huxe 4,0, He pas-
BHBalOTC. 3anepkuBaeT ux passutue 7—10% KoHUEHTpauus Hatpust xnopuaa. [Tpu
xpateHun 4—6 °C u nuxe Clostridium perfringens nornbaior. Criopbl BbLIEPXHBA~
0T KHIAYeHHe B TeueHue 30—60 MHH, a HEKOTOpLIE WTaMMbl — 10 2—6 4. O6bIY-
Has Tepmuieckas oOpaboTKa He YHWUTOXAeT Cropbl TEPMOCTOHKHMX IITAMMOB.
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Cl. perfringens 0ODHAPYXUBAETCA B MACHBLIX, PLIOHBIX W pPacTHTE/NLHLIX KOHCEpBaX,
cane JAOMAIHEro Nnocona, KUCAOMOJIOYHBIX CMECAX, XONOAHBbIX 3aKYCKaxX U APYrux
NMPOAYKTaX MpH UTHTENbHOM HMX XPAHEHHWM B YCJIOBMSIX KOMHATHOM TeMIepaTyphbl.
MoxeT npHCyYTCTBOBaTL B MYKE, Kpynax 1 npsiHoctax. OTpaBneHus 4acTto CBA3aHbl
¢ ynotpebneHneM KYJIHHAPHBIX U3AEAUH U3 Msica, pLIOHBIX M OBOLIHBIX OO,

Kaunuveckas kapmuna: xanoGbl Ha KMUIEYHBIC CMA3Mbl, TOIIHOTY W AUapeio.
MHKYOaUMOHHBIH NEPHOA cocTaBasieT 4—24 y, WTHTEABHOCTL 3aboneBaHust 1—2 cyT.
Teuenue o6LIMHO AETKOE, HO NPH Pa3BHTHH HEKPOTHUYECKOTO IHTEPHTA BO3MOXEH
NeTaNbHbIK UCXOI.

[Tpoghunakmuxa NUUIEBLIX TOKCHKOMH(DeKLMIt, oBycnosnennnx Cl. perfringens,
BKJIIOYAET MEPOIPHATHA, HANpaBACHHBIE Ha NpeaynpexicHue obCeMCHEHUS NN~
LIEBLIX MPOAYKTOB BO30OYAUTEIEM M €r0 pasMHOXeHMsA. B CBA3M C LUMPOKUM pac-
npoctpanenueM Cl. perfringens B okpyxaioliieii cpene, ocobenHo B nouse, ocoboe
3HAYCHHE MpuaaeTcs MpeaynpexnacHHUIo 3arpsi3HCHU NMUILLEBLIX TPOAYKTOB MOYBOH
M TILATEIBHOMY MbITBIO M OYMCTKE OBOILLIEH, a TAKXKe ChIpb, nojydabpHKaTos.

B cBs3K ¢ TeM uTO BO30yAMTENbL OTHOCHTCSI K CHOPOBBEIM (pOpMaM, YCTOHUMB
K TEPMHYECKOMY BO3NCHCTBHUIO, MHTEHCUBHO Pa3MHOXACTCA TNMPHU OTHOCHUTENILHO
BBICOKHMX TeMmnepaTypax (46—48 °C), Heobxonumel cTpoxaiiiliee cobaioneHne pexu-
Ma TEXHOJIOrHYECKUX npoueccoB o0O6paGoTKH, TeMTepaTypHbIX YCTOBHIH XpaHCHUS
roToBbiX 6110/ (He Beilue 4 “C) ¥ CBOEBpPEMEHHAs MX peain3aliuns.

Vibrio parahaemolyticus — rpaMoTpuuarenbHblii (hakyJabTaTUBHLIN aHa3poo,
obuTaer B coneHom Bone (ranoduin), ocobeHHO ILUPOKO pacripocTpaHeH B MOPCKOM
cpene. ObceMeHsIeT MOPCKHE MOpo/ibl pbib, MOJLIIOCKOB M pakoobpasnbix. Obceme-
HEHHOCTBL MUHTas, KamMbaiibl, Tepnyra gocturaet 74%. BubpuoH b obHapyKHBaloTcs
HE TOJIEKO B CBEXXMX MOPEINPOAYKTAX, HO U B 3aMOPOXEHHDLIX, COJICHBIX U BAJIEHBIX.

PacTteT npu KOHUEHTpaUuKWHK coiu | —8%, onTUMaNbHBIIH POCT — MpPH KOHIEHTPa-
U1K conu 2—4%, nManasoH TeMNepaTypHoro pocra — ot 510 48 “C. OntuManbHbIA
pH cocrasnsier 7,6—9,6. Bubpuon npoayumpyer TepMocTabuiabLHBLIH IHAOTOKCHH,
obnapaouit reMonuTHdeckuMu cBoiictsamu. [Mpu temneparype 60 “C norubaer
gyepes 15 muH, npu 100 °C — B TeueHue | MUH. MUKpooprauusmb! npu GaaronpusiT-
HBIX YCIOBHAX OEICTPO pa3MHoXaloTesl. Pe3ko BospacTtaeT KOAHUCCTBO HX B Jie(po-
CTHPOBAaHHOM ¥ BLIMOYEHHOM pribe. 3abonesanune HACTYNACT TOJILKO PH 0OMIILHOM
obcemMeHeHHM nuilK¥ BHOpHoHamu (6onee 10° MUKPOOGHLIX KIETOK).

Knunuveckan kapmurna: xano6bl Ha OCTpbie 60U B KUBOTE, KUAKHIA CTYJI, TOLIHO-
Ty, pBoTy. MHKyOanmoHHbIN nepuon 3aboneBaHus — oT 4 10 72 4. baaronpusiTHLIM
(OHOM ISl TOKCHYECKOIo NMpoABAEHUA BUOPMOHOB ABJSICTCS NMPHEM AHTALMILOB,
crnocobeTBylonMx noseiieHUIO pH. BeiznoposneHue HacTynaer vyepes 1—2 cyT.

Ipodhunakmura 3aKnovaeTcsl B OXpaHe BOJOEMOB OT 3arpsi3HEHUs CTOUHBIMU
BONAMH, OrpaHHYEHHH BTOPHYHOro OOGCEMEHCHHS COJIECONEPRKAILMX TPOAYKTOB,
IOCTaTOYHOM TepMO0OpaboTKe pribONpPOAYKTOB.

MNuulesbie 6aKTepuanbHble TOKCHKO3bI

[uessie oTpaBieHMst cTad)MI0KOKKOBOIO MPOMCXOXKIEHMS! BbI3bIBAIOTCS 1UTAM-
MaMH TIATOIeHHBIX CTA(QMIOKOKKOB, CMOCOOHBIMH TPOAYLIHPOBaTh 3HTEPOTOKCHH,
Bo3bynurenb NpeacTasiieH SHTEPOTOKCHMIeHHBIMM LITAMMAMH PacMpPOCTPAHCHHOIO
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B npupoe cradmnokokka (St. aureus, Si. albus). OHun XOpollI0 pa3sBUBAIOTCSI NIPH KOM-=
HaTHON TeMneparype u 6bicTpo 0bpasyior (yepes 10— 18 4, a MHOTIA ¥ paHbILe) TOKCHH
HA MHOTHX MU LLEBLIX npoayKkTax. CrnocobHbI TAKXKE 00pa30BLIBATE FEMATOKCHHBI, MPO-
AYUHPOBATL I'MATYPOHHUAA3Y, HAIOT [MOJIOXMUTEIBLHYIO PCAKLIMIO TUIa3MOKOArYJISILIMH,
[NepeHocunkamu siBAsOTCS 710K, CTPANAIOLINE THOMHHYKOBBIMH 3a00/ICBAHHUSAMH,
BO3MOXCH a3pOre¢HHLIA MyTh 3apaXeHHsl OT 300POBLIX HOCUTENEH CTa(hMIOKOKKOB,
[Mpu nonananmy craymnoOKOKKa B NMPOAYKTHI TIPOMCXOAMUT €ro PasMHOXEHHE, B pe-~
3yNbTaTe Hero B HUX HaKaruiuBaeTcs 2HTePOTOKCHH. CTahIOKOKKOBbLIE OTPaBICHHSI,
KaK rpaBuio, CBsI3aHbl C YIOTPeOJICHUEM MOJIOKA, MOJIOYHLIX MPOAYKTOB, MACHLIX,
PLIOHBIX, OBOLLHBIX G110, TOPTOB, MUPOXHLIX, PbIOHLIX KOHCEPBOB B Macile.

Kaunuveckasn kapmuna: %anobbl Ha XKeJYIOMHBIE KOJNHKH M AHapeio. THmUY-
Hbl Hapacrawoutas cnadocts, 61eIHOCTL KOXHBIX MTOKPOBOB, MOXON0AAHHE KOHEeY-
HOCTCH, cHikenne All. Hepenko HaGnionaercsi nosblllIeHHas TeMIiepatypa Tena,
B TSDKCIbIX CAIyuasx — cyaoporu u koanarnc. OaHako Aaxe Mpu pe3ko BbIPpaXCHHOH
CHUMITOMATHKE HAYAILHOIO MEPHOIA K KOHLLY CYTOK OT Hauana 0osie3aHy HacTynaer
BbI3[IOPOBIEHHE, JIHLbL YV OTACALHLIX OOJLHLIX B TeueHHe 2—3 QHei coxpaHsercs
cnabocth, Mukybaunonnsiii nepuon pures 1,5-2 u.

[Tporuos npu crapm10KOKKOBBIX OTpaBAeHHSAX DNaronpHATHLIA.

IMpodmnakTka HanpasieHa Ha BbISIBICHHE HOCUTEJILCTBA CTA(DMIOKOKKOB Cpelln
PabOTHHKOB cyAObI MTUTAHHA 1 BKJIIOYACT NPEAYNPERKIACHUE U ICUEHHE THOHHHYKO-
BbiX 3a001¢eBaH I, JleveH e XPOHNMECKHX BOCNATHTENbHBIX 3a00/1CBaHHII MUHAAIHH,
BEPXHUX AbIXaTe/ibHbIX nyTei, He nonyckaiores K paboTe MO0, MMeloIne THORHUY-
KoBble 3a0oneBanis. O0A3aTeNbLHLIM ABISCTCS KOHTPO/b 34 YCJIOBHAMH XpaHCHHA
roTOBbIX OO/, NMPH KOTOPBIX HCKTIOYALETCs pa3MHOXEHHE CTa(HIOKOKKOB.

BoTryanssm — Tixenoe nuueBoe oTpaBicHKe, BO3HUKAIOLIEe NMPpH ynoTpebieHuH
ML, conepxaineii tokcnn Clostridium botulinum. Clostridium botulinum otHocsaTes
K FpaMioIoxuTeAbHbIM cropoobpasyiowmnm dakrepusaM. OBHapyXuBaeTcs B Mo-
4B, BONOCMAN W nueBbIX npoayktax. MasectHo 7 THnos Bo3byauTensi, U3 HUX
3a00/ICBAHIE ¥ YeJIOBEKA MOIYT Bbi3biBaTh YeThipe THna: A, B, E u F. Cnopnt Cl.
botulinum 0BaANAOT YPE3BLIMAITHO BLICOKOIT YCTOHUHBOCTLIO K HU3KHUM H BBICOKHM
TCMIEPATYPAM. BLICYILHBAHNIO, XHMHUYecKuM akTopam. [lonHoe pa3pyuieHue
cnop aocriraercs npit 100 °C uepes 5—6 4, npu 105 °C — uepes 2 v, npu 120 °C —
yepes 10 suu. INpopactanmsi cnop 3alepXHBAIOT BLICOKHME KOHUCHTpPAaUHWH [MOBa-
perHoii conn (Goaee 8%). caxapa (Gonee 55%) u kucnast cpena (pH Huxe 4,5). Dtv
OCODCHHOCTH HCMPECMEHHO JO/KHBLI YYMTHIBATLCS B MPOU3BOJACTBE KOHCCPBHPO-
BAHHBIX MTPOAYKTOB.

boryioTrokcitH OBICTPO BCACLIBACTCS B KEJYIAKE M KHILUEYHHMKE, NPOHMKAET
B KPOBb 1t H30HpaTe/IbHO AEHCTBYET HA sLAPa NPOACJroBaTOro MO3ra M raHIJIMO3HbIE
KJIETKH cnuHHoro mosra. ClelyeT OTMeTHTh, YTO, MOnajas B MHLIEBAPHTELHBIH
TPAKT YC/IOBEKA WIH XHBOTHOIO, KIOCTPHAHH OOTY/NIH3MA PA3MHOXAIOTCS H C TO-
KOM KPOBH PasHOCATCS BO BCE OPraHbl, MPOAYLHPYS MPH 3TOM TOKCHHBI.

Kaunuveckan kapmuna: B Hauaie 3a601¢BaHNs HEPEIKO HABMIONAIOTCH SIBICHMS
HecnenHUECKNX KeJNYyA0MHO-KHUICHHbIX PACCTPOHCTB, HO OHM OBICTPO CMEHSI-
IOTCSI 3aMOpoM H THIHUYHBIMH Ul OOTY/IH3Ma HEPBHO-ABHIATEIbHBIMU H CEKpE-
TOPHBLIMI paccTpoiicTBaMK: AMIUIONIHEH, pAcCTPONCTBOM 3pauKOBOH peaklMH,
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aHHU30KOpHEH, NTO30M, BHAHMBLIM KOCOIJIA3HEM; HAPYLIAIOTCSH MIOTAHHWE M pevb
(apoHns), BOSHHKACT OLLYLLICHHS CYXOCTH BO PTY M IIOTKE (rycTast, BA3Kas CJIOHA),
MPOrpeccHpyeT MblllieuHaa cnabocTh, HapacTaloT ronoBHas GoJib, rONOBOKpYXe-
Hue. Temnepatypa Tejia HOpMalibHast unu cybHopManbHast, [ynse BHavane 3aMe-
JICH, 3aTeM ydaulaercs. JbixaHWe 3aTpPyAHEHO BCJICACTBME MaCTUYHOTO Mapaiuya
uaM nape3a mbiwil. JautensHocTs 3abonesatust o6uiuHO oT 4 1o 8 aueit. Jletans-
HOCTb BhICOKasi — 30—60%. Pannee 1 cBOEBpeMEHHOE NPHMEHEHUE CbIBOPOTOMHOM
Tepanuy CHIXAeT JIeTaNbHOCTL 10 13%. BouiznoposneHue oucHb MewiecHHoe. MH-
KybalMoHHBII nepuon y gonei sapeipyer ot 2 4 a0 10 axei, Ho yalle cocTapaseT
18—24 9. Yem Gonbliie MHGULMPYIOLLAs 034, TEM KOPOUe HHKYDALMOHHbII NEPUOL
W TEM TsKesee nporekaet 3aboneBaHue.

Paznuuaor uervipe ¢dopMmbl DOTYAM3MA: MHUILEBOH TOKCHKO3, MJIAJCHYCCKHHA
THIT, paHEBYIO (hOpMY M BOTYJIN3M C HEYCTAHOBACHHbIM MEXAHM3MOM PA3BUTHSIL.

[Tuwesoit mokcuxo3z. UHKyGaUMOHHBIN Mepuon B cpeinHeM coctasasieT 12—
36 4. KitmHuyeckn BeipaxeHHbie thopMbl botvanama B 20% ciayuaes m bonee 3aBep-
LAKTCS CMEPTHIO.

Panesas chopma BCTpeyaeTcsi pPeNKo M CBsi3aHa C MOnagaHueM KIOCTPHUIHHA
B paHy, Iie OHH pasMHOXAIOTCs U MPOU3BOIST BOTYIOTOKCHH.

Bomyauam ¢ HeycmanoeneHHbIM MexanuMom paseumus PerucTpupyercst Ipu
HANMUYUH TUMHYHOM KIAMHHMYECKOW chopMbl M MASHTU(pHMKAUMK OOTYIOTOKCHHA
B BblIeJeHMsX 3a00NEBLIMX B COMETAHMM C HEBO3MOXHOCTHLIO ONpPEAeJnTh MYTH
v (daxrtopsel nepenauu Cl. borulinum.

[NpodunakTiika HOTyNIM3IMA Yy YEOBCKA HAMpABIEHA HA U3bITHE U3 NMPOU3BO/I-
CTBA UCTIOPYEHHDIX MPOAYKTOB, @ TAKXKC MPOAYKTOR, COIEPKALLMX MPUMECH 3CMIH.
ChpIpbe, UCMONB3YEMOE U1 MPOM3BOICTBA MSICHBIX M3ACNI, 10JIKHO ObITH CBEAKHM
U HE KOHTAMHHUPOBAHHBIM 9KCKPEMEHTaMM WJIH 3eMJIei KaK B YCJIOBHSIX MACOKOM-
OMHAaTa, TAK U NPH NMEPEBO3KE.

Jns npodunakTuky 60Tynn3Ma puiby Ui KOHCEPBHPOBaHWSH CJIE/1yeT HCIO/b-
30BaTh Cpa3y nocje orioBa nUb0 10 nepepaboTKM XPAHWTL B YCAOBMIX, NPEIy-
CMOTPEHHEIX COOTBETCTBYIOIIMMM CcaHMTapHbiMM  Hopmamu. KoucepsupoBaTthb
KOIMYEHUEM HOIMYCTUMO TOJILKO a6COIOTHO cBEXHe nponykThl, [1pi 3aconke poidbl
KOHLEHTpaLMA paccosa n0o/kHA BeiTh He MeHee 10%. Osowm 10/KHBI OLITH XOPOLIO
OYHILIEHB] H OTMBITBI OT 3eMJIK. Mcronb3yeMbie Ha KOHCEPBHLIX 3ano/iax 0bopynoBa-
HHE X MHCTPYMECHThI MOUIEXKAT CXCAHEBHONU cTepuin3aumun. Baxueimm nanpas-
NeHWeM npodunakTuky 60TyanM3mMa sasaseTcss pabota No NpocBENiCHHIO HACCICH A
110 BOINpOCaM 'MIUMeHbl ¥ NPaBUILHOIO MNPUrOTOBACHUSI KOHCCPBOB B JIOMALLIHHX YC-
JIOBMSIX, NOCKOJILKY B OCHOBHOM ciiyuau O0Ty/1M3Ma CBA3aHbl C HAPYLICHHUEM [TPaBi
KOHCEPBUPOBAHHMSA M KOIMUEHUS YKa3aHHOH npoaykuuu. Jliobvie KoHCEPBLI, Bbi3bl~
BalOLUMeE MTOA03PEHKE U3-3a CBOCODOPAa3HOID 3anaxa Wik BKyca Wi KpbIllIKa KOTOPBIX
nprobpena BRIMYKIYIo GopMy, HE CIEAYET MCIIONL30BaTh B nuuly. Bce npoayKThl
JNIOMALIHEro KOHCepBUpOoBaHUs (MsICO CONCHOE, PbIOY CONICHYIO M T.Jl.) PEKOMEHIY-
eTcs YNnoTpebJisiTh TONBKO focne KumstueHus B reueHue 10 muH. Ipu crporoM co-
B1I0IeHU Y TEXHONOIHYECKOro periaMeHTa 1 CAHUTAPHLIX MPaBul NPOMBILLICHHOTO
KOHCEpPBHOIO M KOITHWILHOIO MPOW3BOJACTBA NOJLKHBI IMOJIHOCTLIO YHHUTOXATHCH
BereTaTMBHBIE (DOPMBI KNOCTPHAUM U B 3HAYHUTCILHOMN CTEMEHH HX CNOPLL.
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MHWesble MUKOTOKCHKO3bI M MX NPODUNAKTHKE

MHKOTOKCHKO3b! — IpYINa 3a60/1eBaHMit, BEI3BAHHBIX MONMANAHMCM B OPraHMM
TOKCHYHBIX MeTabONUTOB: MMKOTOKCHMHOB, MPOLYLMPYEMbLIX HEKOTOPLIMM I1/iec-
HEBLIMH rpUGaMH, KOIOHM3MPYIOUIMMH MHUILEBLIE MPOAYKTHI HIH CElIbCKOX035M~
CTBCHHOE Chipbe.

MHKOTOKCHKO3bI Yallle BO3HHKAIOT NPH YIOTPEBNCHUM B MUY 3apakeHHbIX
MPOAYKTOB nepepaboTkKu 3epHa (MyKa, Kpynbl, x1e6). K 3Toi rpynmne oTpaBiacHHMA
OTHOCATCS ahnaTOKCHKO3bI, (hy3apHO3bl H 2ProTH3M.

Adhramoxcukoszsr — nanbosiee onacHasi Pa3HOBUAHOCTS NUILEBLIX MUKOTOKCHKO-
30B. Cps3aHbl ¢ HAKOTJICHHEM B NPOAYKTE TOKCUHOB Aspergillus flavus w Aspergillus
parasiticus,

B nactosiuice Bpemsi nanbonee u3yueHo aeicteue crieM(PHUUYECKUX acnep-
riesHbiX Tokennos Bl, B2, G, G,. Hanbonee ToKCHYEH M IIHPOKO pacnpo-
cTpaHeH TokcuH Bl, B mensuieit crenedn — G2, Tokcuusl Bl u B2, nonanas
C PACTHTEABHLIMM KOPMAMH B OPraHM3M KOpPOB, MNOMaaaloT B BuAe McTaboNHTOB
B MOJIOKO.

HauGonee vacto adaaToxkcHHbl BCTpe4aloTess B apaxuce, IMILCHHULE, KYKYpy-
3e, coe, ropoxe, siumMeHe, Kode, Kakao, 00HApPYXHBAIOTCA B CYLLIEHOH M KOMYEHOH
pbI0E, KOMUEHbIX MACONPOAYKTAX.

OnTUMaNbHBIMH VCIOBHSAMH TOKCMHOOOpa30BaHUs SIBJISIOTCA Haiuuue Oora-
ThIX KPAXMAIOM I JiMnuaaMu cybCcTpaToB, BIaXHOCTh cpeiabl — 9—18%, Temnepa-
Typbl — 2435 °C.

Kaunueckas xkapmuna: anaToOKCHKO3 OTHOCHTCA K MHIUEBLIM OTPABJICHHUAM
H MOXKET NMposiBNATLES B ABYX (hopMax: OCTPOit HHTOKCHKALIMKM M XPOHHUYECKOTOo CyD-
KIHHHYCCKOIO OTpaBicHMA.

[Tpu ocTpos OTPABICHHN NOPAXASTCA NEYCHb (OCTPbIi TOKCHYECKH I renarmr),
NETLIBLHBIN HCXOM COCTARsAET 0KoJjo 25%.

[Tpu xponmnueckom aciictBuy alaTOKCHHOB OTMEYAETCH I'ClaTOKaHLIEPOreH-
HbLIT 3ihekT, cnocobeTBYIONINIT Pa3BUTHIO paka nevyeHH. BoamoxHo obpazosaHune
KAPLUMHOMBI MEUCHI HE TOALKO NPH JUTHTENbHOM BO3AEHCTBHH, HO M ONIHOKPATHOM
MACCHBHOM MOCTYIUICHIH B opraHn3m adnartokcuHa. OTMeueHbl ciyvan pa3Bu-
THs paKa neveHn y padouny, 3aHsTbIX nepepaboTkoii apaxuca, conepxaiuero ad-
narokenusl (1o 12—15% paboraowmmx). Takxke 3aboJicBAHHC MOXET MPHBOANTD
K BO3HHKHOBCHHIO 3MOKAMECTBCHHBIX HOBOODPAa30OBaHHH XKeJIYAKA, MAaTKH, JICTKHX,
Aduatokenn obaanaet MyTarcHHbBIM, TEpPaTOreHHBIM H SMOPHOTOKCHYECKHM ek~
CTBHEAL.

Ha po3moxHocTb passuTHa a(IaTOKCMKO3a H BbIPaXEHHOCTb KIHHHYECKHX
POSIBICHIIT OKA3BIBAET RIMAHHE KAYECTBO NUTAHMA. TaK, YCTAaHOBICHO, YTO AehH~
LHT BENKa 1 He3aMEHHMBIX AMHHOKHC/IOT YCHAHBAET OCTPLIE H XPOHHYECKHE PO~
apacHIsA adIaTOKCHKO3a, a HEAOCTATOK BUTAMHHOB A, B, yCHIMBaeT BO3MOXHOCTD
KAHUEPOreHHOro NEHCTBHA ahIaTOKCHHOB.

[poghuaaxmuxa HanpasieHa Ha KOHTPOJIb 32 OCEMEHEHHOCTLIO CeJIbCKOXO3SH~
CTBCHHBIX KYAbTYp Bo30yauTenem. [TpenenbHo AOMYCTHMOE ColepXaHHe acaTox-
ciHa Bl B MaciMuHbIX KY/IbTYpax, apaxuce H NPOAYKTaX WX nepepaboTKu JOMKHO
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coctapnsTk He Gonee 30 MKI Ha | Kr ChLIpOro npomyKTa, B MueHH1LLE, pUce, coe i apy-
rHX 3epHOBBIX NpoaykTax — 10 MKr/kr.

@y3apuonoKcuKo3bl PA3BUBAIOTCA TIPH YNOTPeOJIEHHH B MNIILY NTPOAYKTOB Mepe-
paboTKu 3epHa (MILICHULBL, SINMEHS, OBCA, PHCA, KYKYPY3bl), TOPaXeHHOro rpubda-
MH pona Fusarium. K dy3apHOTOKCHKO3aM OTHOCSITCS:

* Fusarium graminearum — oTpaBieHNe «NbSAHLIM» Xj1e6oMm. [To KIMHHYECKO#
CHMNTOMATHKE CXONHO C TSKENBIM AIKOroNbHLIM onbiHeHneM. ['pub Fusarium
graminearum NOPaXaeT 3J]JaKK B MEPUOIL POCTA, & TAKKE B 3¢PHOXPAHHIMLIAX
NPH YBIAKHEHUH W MUIECHEBCHMU 3epHa. [1pu IHMTEALHOM MUTAHUM TaKHM
XneOOM pasBHBAIOTCS AHEMMS, TSXKENbIE TICUXHUECKUE PACCTPONCTBA, TCPACT-
¢Sl TPYNOCNOCOOHOCTD.

* Fusarium sporotrichella var. sporotrichicides — annMeHTapHO-TOKCHYCCKad
anenkuns, nporexkalouias B (popMe HEKPOTUUECKOI AHTHHBI, COIPOBOXIAEMOH
BOCNANHTE/IbHBIMH SIBICHHUAMM CIM3UCTOI 060I0UKH MOJIOCTH PTa M rOPTAHH,
NeHKoneHuen, TpoMbouMTONEHMEH, aHeMueil. KiimHuueckue nposipincHus 3a-
GoneBaHHs CBSI3aHbI C HAPYILIEHUAMM B CHCTEME KPOBCTBOPEH S, MOPAXEHHEM
MUENOUIHOU U MUMMDOUIHON TKaHel. MHKyBauuoHHbIi nepuon — 1—2 Hen
nocne ynorpebieHus: B MUY MPOAYKTOB, NNPOU3BEICHHLIX W3 Nepe3nMoBaB-
IMX B MOJE 3/TAKOBLIX KYJILTYD.

OcHOBOH NpodHUNaKTUKK siBAsieTCs1 cobioncHUe HOPM M CpoKoB cOopa, XxpaHe-
HHA U repepaboTKH 3ePHOBLIX, KOHTPOJIb 32 HAJIMYMHEM B 3EPHOBOM ChIpLE AJIKaNo-
WIOB CMOPBIHBY M (hY3apUOTOKCHHOB.

Fpeomuzm. OTpaslieHye ankanonaamu cnopoiiby (Claviceps purpurea) — rpuba-
MW HMYTOXHOIO pasMepa, HaKaruiMBaloLMMHCA BO MHOIHX BHIAAX CCJILCKOXO3sii-
CTBCHHBIX KYJIBTYP (TaAKMX KaK pOXb, MNLIEHHULIA, OBEC, KYKYpYy3a).

Tokcuueckoe AeHCTBME OOYCNOBACHO ACHCTBMEM AIKAJIOWIOB IProMCTPHHA,
3PrOTOKCHHA H 3ProTaMMHa, COJIEPXKALMX JIM3EPTHHOBYIO KHCIO0TY, 0DaaialoLLylo
HEHPOTPOMHBIM JEHCTBUEM, a TAKXKE THpaAaMMHAa, JICICTBHE KOTOPOro MMeeT aipe-
HaNTMHOMOAOOHBIH 3 dekT. ToKcHUeCcKHe CBOHCTBA CNOPLIHLY COXPAHAIOTCS TPH
JNEACTBHM BLICOKMX TEMIIEPATYP, HE MCUE3aI0T NPH JUIMTEILHOM XpaHeHUH nopa-
JKEHHBIX €10 MPOAYKTOB.

Kaunuueckas kapmuna: pa3nuyaior Cnenyiotne Knmuueckne (hopMbl: CYL0POXK-
HYIO, rAaHIPEHO3HYI0, cMeluanHyio. [pu cynopoxHoii popme 3a6oseBaHns K00l
Ha ob1Iy10 c1abocTh, MOBBILIEHHYIO MOTIMBOCTE, YTOMSIEMOCTD, TOLHOTY, PBOTY,
Bonu B KUBOTE, KONUKU. BoibHOro 6ECroKosT H3MEeHEeHUsl CO CTOPOHBI HCPBHOI
CHCTEMBbI, KaK MPaBHJIO, TOHMYECKHE CYNOPOrH MuIiul-cruGareneii, rajuiionmHa-
LMK, pacCTPOMCTBO CO3HAHMS. B TSKEINBIX CNYUASIX MOXKET Pa3BHTLCH ONHCTOTOHYC.
JInsi raHrpeHo3HOM (POPMBI XAPAKTEPHO MOPaXCeHHE COCYMCTOl cHCTeMbl. bosib-
HbIE KaNyIOTCsl HA LIMaHO3, HApYLUEHHE KPOBOCHAGXEHH!S KOHCYHOCTECH, CHITbHBIC
oK. B TSDKENBIX clyyasX BO3MOXHO Pa3BUTHE raHTPEHbI.

BdypeKTHBHOrO JIeYCHHs 3a00JICBaHHA B HACTOSILLLEE BPEMSI HE CYUIECTBYET, BO3~
MOXHa JIMLLIbL CUMINTOMaTHUECKas! Tepanus.

OCHOBHBIM MEpOMPUATHEM B NPO(MIAKTHKE SIBISIETCSI OYMCTKA NPOABOJIb-

CTBEHHOIO ¥ CEMEHHOIO 3¢pHa OT crnopbiHbM. Ee coaepxanue HE J0IKHO NpeBbl-
wate 0,05%.
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Muwessie oTpasneHnss HeMUKPOGHOI NpUpoLI

[Mnuiessie oTpasnenus HeMUKPOOHOM MPUPOILI COCTABNAIOT 7—15% B obLIei
CTPYKTYpe nuiuessix otpasnennit. M3 nux nopsaaka 40% cocrapisiior oTpaBacHHUS
rpudamu.

Otpaenenus rpubamm

PacnipocrpaHeHHOCTs OTpaBleHUit rpubaMu HOCHT CE30HHBII Xapakrtep, yee-
JIMYHBASCH MPEUMYLLECTBEHHO PAHHCH BECHOM M B KOHLE Jieta. OTpaBlcHHUS paH-
HCil BeCcHON oOycinoBieHbl ynotpebieHHeM, 6e3ycNOBHO, SIOBUTHIX CTPOYKOB
(puc. 11.2), oumbouno npMHUMaeMbIx 3a che106HbIE rPUOLI — cMopuky. HeeMoTps
Ha CYLIECTRYIOLLEE MOBEPbE, YTO NOCHe |5-MMHYTHOIO KUNTYEHUA CTPOUKH MOTYT
ObITH UCTIONL3OBaHBI B MMIILY, 3TH rPUOBI COXPAHSIOT CBOH SAOBHTBIC CBOMCTBA 3a-
cueT CTabuabHOCTH MTMPOMUTPHHA — OCHOBHOTO SIIOBUTOTO BELIECTBA, BIUSIOILETO
Ha dyukunn LHC, neuenn, Hapywaromero Metadoinsm. CMEPTHOCTL CPEIH YIIO-
TPeOMBLIMX B MHLLY CTPOYKH Npesbiwaet 30%.

Pue. 11.2. Slaosntoeiii rpub crpotok (caesa) it cyopuox (cripasa)

Kiunuveckas kapmuna: CHMNTOMBI OTpaBieHMs noseasoTcs yepes 6—10 4 mo-
cie ynorpebneHus rpudos. 3aGoneBanue passuBaercs nocreneHHo. CHavana ro-
CTPAAABILMIT XKATYETCH Ha OLLYIIEHHE MOJHOTHI M CAABIMBAHUS B 00J1aCTH XeayaKa,
npuoGperaioice ¢ TeUeHHEM BpeMeHH Xapaktep Oo/ieBbIX OLIYIIEHMH W pe3M,
BO3HHKACT TOUIHOTA, NEPexXosilas B HeyKpoTHMYIO pBoTty. MHorma ormeuaior-
CsL inapest, ObICTPO HapacTalowiee owyueHue cnaboctu U pasdurocTH. OueHb va-
CTO BO3HHMKAIOT pe3Kasi rojosHas Doib, MoOMpaueHne co3HaHus, Gpen, cyaoporu,
Hepenko Habnwnaercst xkentyxa. CHMNTOMbI OTPABJIEHHST COXPAHSIIOTCH B TEUEHHE
4—7 nueit. CMepTHOCTL cocTaBaseT He Gonee 2—4%.

B konue nera Habn0aal0TCH OTPABJIEHHS APYTHMH SUIOBHTEIMH rPHOaMH B CBSI3H
¢ yBesueHuem cbopa u MaccoBbIM yrnortpetneHueMm rpubos B nuuty. OTpaBicHUs
rpuGaMi XapaKTepH3YIOTCH TSKCIBIM TEUCHHEM M BLICOKOH CMEPTHOCTLIO. KHHH-
YecKas KapTHHa OTpanieH s 3aBHCHT OT TOKCHUYECKOro Hayana, rnpuCcyTCTBYIOLETO
B rpubax: awkanowios GaLIonanHa, GpanonHa, aMaHnTHHA (GreaHas noraHka),
re1bBE/UIOBOI KHCIOTH! (CMOPUKH), THPOMHTPHHA (CTPOUYKH) H MYCKapHHAa HIIH MY-
CKaApPNMHOMIHHA (MYXOMOPBI).
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Puc. 11.3. Bacadas noraHka

HauGonee taxeno nporekaer orpapneHue daeaHoi norankoit (puc. 11.3). Ama-
HUTHHBI, COACPXALLMECS B 3TOM SAJIOBUTOM rpude, oKasbiBaloT renaroTOKCHYECKOE,
HE(MPOTOKCHYECKOE, IHTEPOTOKCHUECKOC ACHCTBHE.

Kaunuveckas kapmuna: 3aboneBaHue HauMHAETCS BHE3ANMHO. XapakKTepHO
HCOXHAAHHOE MOSBJIEHUE HEYKPOTUMOW PBOTLI, D0JIei B 0D1aCTH XKUBOTA, IHAPCH.
WcnpaxHeHus BCKOpE CTAHOBATCS CNTHM3HCTO-BOASIHMCTRLIMM. 3aTeMm, nocie Hebob-
LIOH May3bl B TEMITE HApaCTaHMA KIIMHHYCCKUX CUMITTOMOB, HAacTyraeT propas ¢asa
oTpasieHns, OTMeuaioTCsa ¢1aboCcTh, HAPYLIEHUE BOAHO-3JEKTPONNUTHOIO DalaH-
ca, KOJUlanc, Aeaupuil, raumoudHaums, CMepTenbHBI HCXO/l HACTYNACT Ha 2-3-it
neHs. JleransHocThb coctasnsier ot 50 g0 90%. IMpu GraronpuaTHOM MCXOAC CHMIT-
TOMBI MOCTENEHHO OCNabeBalOT U HACTYMaeT MELICHHOE Bhi3noponactue. B KposH
IUIHTEJIbHOE BpEMSA COXPaHACTCHA MOBLILEHHBLIH YPOBCHb JAKTATACIHAPOTEHA3bI,
OMnupyOMHa, MOUYEBOM KUCIOTHL. B neuyeHn u noukax ocraiorcsi HEKPOTHUCCKHE
o4ard. BolbHBIM TPeBYIOTCSl paciIMpeHHOE CUMITTOMATHYUCCKOC JeucHue, Habimo-
JIEHHE BpayaMH -CrieLlHaJIMCTAMH.

Myxomopet. PaznuyaloT HeCKOMLKO BUIOB MyXOMOpa: KpacHbiit (puc. 11.4), nanrep-
HbIW U nopdupoBkii. OTpaBiaeHUsA ITHMHU rpuBaMi NPONCXOSIT OTHOCHTELHO PEIIKO.

Puc. 11.4. KpacHuiit MyxoMop
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K BeliecTBaM TOKCHUECKOTO JEHCTBHSI MYXOMOPOB OTHOCSITCH MYCKApHH, MY-
CKapUIHH U Mycuumon. SApassace YHHBECPCAIbHLIM M-XOJITHHOMHUMCTHKOM, MYCKa~-
PHH, TEM HE MEHEee, He OKa3biBaceT cylecTseHuHoro pausimus Ha LIHC, nockoneky
Hecrocoben npeononesath rematosHuedanuuecknit 6aprep. bnaromaps 3Tomy
NMPOABICHKA HHTOKCHKALIMK BbIpaXCHbBI B OCHOBHOM CO CTOPOHBLI APYrUX opra-
HOB ¥ CHCTCM, B KOTOPbIX MPEACTABJICHBI XONMHOPELCITTOPLI: XKENyaKa, CepacyHOM
MBILLULIBI, COCYNOB, 3pauKOB, pazIMuHbIX 9K30KPHUHHBIX Xeied. KnuHuueckas kap-
THHA OTpaBJIeHHUsi MyXOMOpPaMH NMPosBAAETCs Yepe3 1—4 4 nocne ynoTpebaeHUs ux
B nuiy., OTpaBMBLIMIACS NpeabsBiseT Kanobbl Ha CAIOHOTEYEHUE, MOBBILEHHYIO
NOTIHBOCTh, OpainKapanio, KOJUKH B JXKHBOTE, PBOTY, AHaPEI0, OTMEYAETCH CYKe-
Hue 3pavykoB. [ns oGaerueHust COCTOSHMSA NMPOBOAAT MPOMbIBaHWE Xenyika. Ha-
3HAYCHME NMCUXOTPOMHLIX CPEACTB U aTPOITHHA MPOBOIMT TOJIBKO Bpay.

Cryyan cMepTe/IbHbIX HCXOI0B OYeHb PelKH M ObIBAIOT ML NpU yroTpebie-
HUH DOABLIOrO KonnyecTsa 3TuX rpubos. B ciyuae cBOEBPeMEHHOIO OKa3aHus 10-
MOILM BbI3AOPOBJICHUE HACTYNAET OTHOCHTENILHO GLICTPO — Yyepes |—3 AHA.

OTpaBneHus TAKENLIMH METaNNAMH

Conu HEKOTOPBIX THKEAbIX METAINOB (CBHHIIA, MBILLIbAKA, LMHKA, Meau) obsa-
IAI0T TOKCHYeCKUMH coiicTRaMu. Kak npasunio, OHH NONataT B MHUEBLIE MPO-
AVKTBI € NOBEPXHOCTH TCXHONOTHYMCCKOIO OGOI}YIIOBRHHFI, Tapbl, NOCYALI, a TAKXKE
npH OLIGOYHOM BBEACHHH BMECTO JPYTHX BEUICCTR.

Orpasiienne cBHHIIOM

OcHOBHAas YacThL CBHHLA MOCTYNAET B OPraHU3M YesioBeKa C IPONyKTaMH ITH-
TaHUs, BOAOIL M MbIEeBbIMU a’po3onsMu. OCHOBHbIMH HCTOYHHKAMH 3arpsis-
HEHHS OKPYXaloueli cpe/ibl CBHHIIOM CIYXAT aBTOTPAHCHOPT, MCMOJB3YIOLIHHA
cBuHeucoaepXaninit 6eH3nH, W CTAUMOHAPHLIC WCTOMHUKH TPEMNPHUATHH LBET-
HOIl Metanayprin. OTtparnenus Haubosiee 4acToO NMPOMCXOLAT Ha MPEATIPHATHAX,
e NMPOM3BOAATCS paGOTHl CO CBIHHELCOAEPXALIHMMH MaTepHaiaMH (M3roToBJIEHHE
CBHHLIOBLIX BEIUT, AKKYMYJIATOPOB, Ny/b, Apobu, Ha noaurpa@UUECcKux H HEKOTO-
PBIX JIPVTHX MTPON3BOIACTBAX).

PasinuaioT 0CTpbie 1 XPOHHYECKHE OTpaBaeHHsl CBHHLIOM. OCTpble OTpaBIeHUA
HAGIIONAIOTCA Upe3BbIuaiiHo penko. Ans MX BOZHUKHOBEHUS HCOOXOAMMO, UTOOkI
OPraHM3M noiayuiui GoMiblIoe KOJHYECTBO COCAHHEHNH CBHHLA B TEYEHHE OrpaHH-
HCHHOTO BpeMeH . Yale pa3BHBaloTCs XPOHHUECKHE OTPABNEHHA, OOYC/IOBICHHbIE
CHMOCOGHOCTBIO CBHHLA MOCTENSHHO HAKATUIMBATLCs B opraHu3Me. [lepMaHEHTHO
nocrynast B HebOAbUIOM KOANYECTRE, OH UMPKYJIHPYET B KPOBH B BUIE KOJUTOMIHBIX
COC/IHHEH T, JICTTOHHPYETCSl B KOCTAX M HEKOTOPbIX NMAPEHXWMATO3HLIX OpraHax,
BbI3bIBASI CHMITTOMb! HAPacTaloLIeil HHTOKCHKALMH.

Kiunuueckan xapmuna onpejnensiercsi AUCOYHKUHEH MOPAXEHHOrO oOpraHa.
Y nocrpasasiinx OTMEYAIOT CHMIITOMbI BET€TATHBHOIO KpHM3a, Ha3blBAEMOro CBHH-
LLOBOI KOJIMKOIi, conpoBoxaalouerocs O0JIe3HEHHbIMH crnasMaMH KHILEYHUKA,
apTepHanbHoit runeprensueil. BusyansHo obpairaer Ha ceOs BHUMaHHE 3EMIMCTO-
cepbiii uBeT anua, MOryT OTMEMaThCs PACCTPOMCTBA 3PEHHA, JABHIAaTEIbHbIE Hapy-
wieHusl, snuienTodopMubie nposisnenus. Npu HapactaioweM nopaxedud LIHC
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Pa3sBUBACTCA TAK Ha3biBACMasi CBUHIIOBAsE HEBpaCTeHNsl — TspKesast (popMa BererTo-
ACTEHHUYECKOro cHHApoMa. B nanbHeiilieM BO3MOXHO pasBUTHE CBMHLIOBOM NOAU-
HCHPOMAaTHH, TPH KOTOPOI NMOpPaXaloTca ABUTaTeNbHbIE BOJOKHA MepH(PUPHUCCKHX
HEPBOB, OOYCNOBNMBAs Pa3sBUTHE COOTBETCTBYIOLLMX mMapannueil. [1pn pasBuTHU
OPraHHYECKHUX MOPAXEHHI B KIIMHHYECKOH KapTHHE JOMUHHPYIOT CUMITOMBI AND-
Y3HOro MOPaXECHUS TOJIOBHOIO MO3ra — CBHHLOBOI 3HLe(haionarmu.

B Hacrosiuee Bpems npHHsTa CIeAyIoLUas KnaccuduKalus oTpaBieH1ii CBUHLIOM.

* HocutenbcTBo CBUHUA (MPH HATHYMK CBHHLA B MOUYE W OTCYTCTBHH CHMITO-
MOB OTpPaBACHHUA).

» Jlerkoe cBMHLOBOE OTpaBJICHHE!

— COCTOSIHMSI, CONPOBOXAAIOUINECS OTACILHBIMUA, HEPE3KO BLIpAKCHHLIMH
CHMNTOMaMH HMHTOKCHKaUMM (nosipneHue 6a30(PpuibHO-3epHHUCTBIX IPH-
TPOUMTOB B KPOBH H NOPQUPHMHYPHsI), HATMUME KailMbl Ha JAecHaX TpH
HOpPMAaJIbHOM YPOBHE reMoriobuna;

— HEPEe3KO BbIPAXKEHHBIH aCTEHUYECKWI CHHIPOM.
* CBUHLOBBIC OTPABACHHS CPEIHEN TAXKCCTH:
— aHemusA (remornoduH Hxe 60% — o 50%);
— HEpPE3KO BhIpAXKEeHHAsi CBMHIIOBAS KOJIMKA,
— TOKCHYECKHH renaTur;
— aCTEHOBETETATMBHBII CHHIPOM;
— YYBCTBHTENbHas (hopMa NMoJIMHEHponaTuu.

* TspKesloe CBUHLIOBOE OTPaBieHUE:
— aHeM#us (reMornobuH Huxe 50%);
— CBHHLOBasi KOJNMKA (BblpaxeHHas hopma);
— 3HuedanonaTus;
— CBUHLIOBBIE MapaJIMiM.

[Ipy OTpaBAEHMM CBHHLIOM HEOOXOAMMO YCTKO OMNPEACJNTL MCTOYHUK E€ro
MOCTYTUICHMS B OPraHU3M KU MCKJIIOUMUTL KOHTAKT ¢ HUM. JleueHue orpapicHni CBHH-
LOM TpebyeT BBICOKOMPO(ECCHOHANLHON MeauUUHCKOoi nomou. C oaHo#l CTo-
POHBI, OHO HANpaBIEHO HA BLIBEACHHE MCTAL/IA W3 OPraHM3Ma, ¢ ApYroii — HOCHUT
CHMITTOMAaTHUECKHIA XapaKTep. B GoNbIUMHCTBE Ciyyacs TPeOYeTCs rociHTain3atins
NALKEHTA Ha JUTUTEJIEHOE BPEMSI C MOCCAYIOLULHM CAHATOPHO-KYPOPTHbLIM JICHCHHEM.

Orpasnensne pryTbio

Kak u apyrue oTpasieHUs TSXKEeJNbIMH METALIaMH, OTPABJICHHUC PTYTHIO BCTPEHaA-
€TCSl OTHOCUTEJIBHO YacTO CPEIH TMepcoHana npeanpusaTHii, paboTtaionmx ¢ pryTbio
(M3rOTOBUTENM U3MEPUTEJILHBIX PHBOPOB, CENLCKOXO3ANCTBEHHOM XMMHH W T.11.).
HauGonslylio onacHOCTE NMPEACTARIAIOT Napbl PTYTH, NONALAloUMe B OpraliiM
C BABIXaeMBbIM BO3ayXoM. [Ipu 3TOM pTyTh, KAKUM-TO 00Gpa3oM rnonapiuasi B MHLLE-
BAPUTEABLHYIO CHCTEMY, BBIBOOMTCS M3 OpraHuama 6e3 nocneactsuil, B kauHuuc-
CKOM NMpaKTHKE BCTPEYAlOTCs B OCHOBHOM XPOHHMUYECKHE OTPABJACHUS PTYTHIO, HTO
CBA3aHO C HAKOTMUTEIbHBIM ICHCTBHEM METAJJ1A HA OPraHH3M.

Knunuvecikasn kxapmuna npy penko HabnionaeMoM OCTPOM MOPaXCHHH XapaKTe-
PU3YETCs METAUIMYECKUM NPUBKYCOM BO PTY, Xano6aMu Ha rofiosHyio 60J1b, pBoTy,
mnapeio. OTMeuaeTcs M3LA3BJICHUE CAWIUCTON OCGOMOMKM BEPXHHMX bIXaTC/IBHBIX
nyreit. ITpy XpoHHYECKOM OTpaBlieHHH PTYTbIO GOMHLIC XKaMYIOTCA Ha TOJIOBHYIO
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Bosib, GeccoOHHMLLY, CHUKEHHUE TIAMSATH, MOBLILIEHHYIO YTOMJISIEMOCTS, [Mpu ocMo-
TpE OTMCUAIOTCsl HEYCTOHYHBOCTh apTEPUAIbHOIO IABICHHS, TAXMKAPIUA, CTOUKHIA
KpacHbIi pasnutoil gepmorpadusm, rnpu Gonee Tsaxkensix jopMax — TpeMop naib-
UCB IPH BLITSIHYTBIX pyKax. YXylleHue COCTOSIHMS COTNpPOBOXAACTCSH PacCTpoii-
CTBaMH CO CTOPOHBLI HEPBHOH CHCTEMBI: PTYTHOH HeBpacTeHHEH, IHAOKPUHHBIMU
HapyLleHUAMHU (THPEOTOKCHKO30M, aMeHopeeit), NosiBjeHHeM creunthuIecKux
CHMIITOMOB, HaMPUMEP PETU3MA — HECMOCOOHOCTH OCYIECTBAATE HOPMANBHYIO
ACATCNABHOCTL B [PUCYTCTBUH ApYruxaionei. [1pu HeraTHBHOM pa3BUTHH HapacTaeT
HelporncHxuaTpuyeckasi cumnromaruka. [ocse nocTaHOBKY AMarHo3a B MEAMLIMH-
CKOM YYPEKICHUM NPOBOIUTCA CrICUM(UYECKOE U BOCCTAHOBUTEIEHOE JICYCHHE.

B uensix npogunaxmuxu Ha npou3BOACTBAX MPOBOMIST PEryISIPHBIE OCMOTDBI
JIN1L, UMEIOLLUX KOHTAKT C PTYTbIO. 3TOT KOHTHHICHT JOJDKEH MOAYYaTh BUTAMHH-
Hble 100aBKH K nuile, cobnioaaTh CAHUTAPHBIC HOPMBI, CIIEIMTH 33 COBMIONEHHEM
HOPM TEXHHKH Ge30nacHOCTH NpH paboTe C TAXEIbIMH METAJUTAMH,

Orpasnenie MbIIbAKOM

OTpasjienne MeIIBAKOM BCTPEvaeTca cpeau paboyux Ha MPOM3BOACTBAX, pabo-
TAWIUUX C MBIIILAKOM B Ka4Y€CTBE Chipbsi. BBITOBBIE OTPABNEHHUA MPOMCXOUAT MPH
ynorpedaenun B iy 3epHa, noasepriuerocst o6paboTke MbILIBAKCOACPXALMMH
necruunaamu. Mapenka perucTpupyloTcs oTpaBneHUs MEAMIIMHCKUMH Tpenapara-
MH, CONEPARALINMM MBILIBSK.

Bbiaensior ocrpble, NOAOCTPLIE U XPOHHYECKHE (DOPMBI OTPABJICHUS MBILLbSI-
KoM. [lonanasi B oprann3m B cocTaBe BIbIXAEMOr0 BO3/yXa WIM NOTpebisseMOH
MHULH, MBILIBSAK ASNOHUPYETCA B MAPEHXHMATO3HBIX OpraHax, Bbl3biBas HAPYIIEHHS
(yHKLUMIT neveHn, moyek, cepaua, cocyaos.

Kaunuveckan kapmuna: Kanobul Ha o61yio cnabocTb, METAJUIHUECKHH TPHBKYC
BO PTY, rOJ0BHYIO D0Ab, TONOBOKPYXKEHHNE, PBOTY, 60/Ib B XHBOTE, XHAKHI CTYI,
HHOT/A € NPHMECHIO KPOBH, MOBBIIICHHE TeMnepaTypsl Tesa. [1pu yxyaleHuM co-
CTOSIHHSL OTMEUAIOTCH ATAKCHA, HHCTArM, 3nMuienTH(OpMHbIE NMPHMANKH, Hapy-
IATeH PYHKLHH YepenHbIX HepBoB (JIHLEBOTO, GayXaaiollero, NOABA3LIYHOIO).
Hapacranne ciuMnroMaTHKi MOPaXeHHs HEPBHOH CHCTEMbI BhIDAXKAETCH B NOsIBIE-
HIHM MPU3HAKOB MOPAXEHHA CMHHHOIO MO3ra — CHHIAPOMa MHEJIONMOJHPALHKYIO-
Heltponatiu. B 3aBucHMOCTI OT JIOKaH3aUMH NOPaXXeHHLIX BOJIOKOH JOMHHHPYIOT
HAPYIIEHNS TeX MAH HHBIX opraHos U cucteM. OQHM M3 XapakTepHBIX MPH3HAKOB
OTPABJICHIS MBILIBAKOM — CYXOCTb W lIENylleHHEe KOXH Ha KHCTAX M CTOonax, ux
LUHAHO3, TIOABICHHE NONepeyHbIX GE/BIX MONOC HA HOITX.

[Mp1 ocTpbIX OTpaBICHMAX MbILIBIKOM HEOOXOOHNMBI HEMELIEHHOC NMPOMBIBA-
HHE XEJIVAKA TErJ10il BOAOI WIM paCTBOPOM MAarHe3uH, BBEACHHE aHTHIOOTOB, I1pO-
BEICHHE APYTHX HEOTIOXKHLIX MEeponpHATHI o nerokcHkauuu. lNocrpanasmi
NOJKEH ObITH HEMEUTCHHO JOCTABJIEH B MEIHLIMHCKOE YUpEXAeHHE, IIe HEOOX0mH1 -
MO NMpoBECTH MOJHOUEHHYIO AMATHOCTHKY H JIEUCHHE.

[Tpoghuaakmuxa oTpaBieHHit MBILILAKOM HaMpaB/ieHa Ha BBLIABJICHHE CHMIITO-
MOB MOPAXEHHUSA Y COTPYAHHKOB NPEANPHATHH, paboTAIOUIMX C MBILUBAKOM, MYTEM
PeryIsipHbIX IHCMAHCEPHBIX 0CMOTPOB. PAGOTHHKM AOKHBI COBMIONATE NpaBHia
TeXHHKN 6e3onacHocTH npy pabore Ha MoAOOHBIX MPOH3BOACTBAX.
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OTtpasnenne Meabio i IHHKOM

OTpaBicHIC MENbIO M LLIMHKOM [IPOMCXOANT B pe3ynsTaTe ynoTpeGaeHus muiie-
BbIX MPOAYKTOB MJIH NMUILH (0COGEHHO KMCNOI ), XpAHUBUICIACS B MCIHON MAN OLIMH-
KOBaHHOMH nocyne.

Kaunuveckan kapmuna oOYCIIOBJIEHA Pa3paXKaloiuM AeHCTBHEM COJICH yKa3aH-
HBIX METALIOB HA CIIU3UCTYIO O00MOUKY Xeayaka. AKanobbl Ha 0OHOKPaTHYIO pPBO-
Ty, moHoc. Kak npaBujio, BEIPaKEHHOIO reHEPAIM30BAHOIO ACHCTBU Ha OPraHW3M
COJIH MEIH M LIMHKA He oKa3elBaloT. OTpaBieHHE 3aKaHUMBACTCS BbI3NOPOBIEHNEM

B TEYEHME MNEPBLIX CYTOK MOCJIe YAANCHHS COIel MeIH M LHHKA C PBOTHBIMM Macca-
MH H MCTIPAXHEHHAMH.

OTpaBnesus arpoxummKaTamu

HecMOTpS Ha OrpOMHOE KOJMYECTBO XMMMYECKMX BEUIECTB, MCIMOJIb3yEeMbIX
B CEJIbCKOM X03s1iicTBe, Haubosiee pacnpocTpaHeHHbIMHM TOKCHYECKMMH areHTaMm
IUISE OPTAHM3MA YeJIOBeKa ABJISIIOTCS HUTPUTBI — COJIM a30THCTOI KMCIOTLI M pas-

JIMYHBIC BWIbI NECTUUMAOB, MPUMEHAEMbIC L5t GOpLOLI ¢ BpeAUTCAsIMU PACTEHHH
W NMapa3suTaMH XKUBOTHBIX.

OTtpaBneHne HUTPATAMH i HHTPHTAMH

Conu a30THOH KMCIOTbI — HWUTPAThl HATPMSI, KNS, KAJILLIWSI — LLIMPOKO MpUMe-
HAIOTCH B CENILCKOM XO3SIHCTBE B KAaYCCTBC MHMHEpPILHLIX yio0pennii. Yacrb U3 HUX
HaKaruIHBaeTCs B TKAHAX pacTeHMit, okono 40% nonanaer B rpyHToBbie poast. [1p# no-
NaJaHuy B OPraHU3M YeJ0BeKa HUTPATh! MO/ AeHCTBUEM crielmgiieckoii KulleyHOH
MHMKPO(IOphl BOCCTAHARIMBAIOTCS 10 HUTPHTOB, XMMHUUCCKASI CTPYKTYPa KOTOPLIX 110~
3BOJIAET UM 0Opa30BLIBATL METTEMOTTIOBHH, BNOKMPYS, TAKMM 0Opa3oM, NMEpeHOC KNc-
Jiopona KpoBbio. KiTMHUYECKHE nocneacTsust 3toro agupexkra Moryr ObiTh UL [1PH
MonanaHuyu B OpraHku3M OYeHb DOMBLIOTO KOJIMMECTBO HUTPATOB. HUTPHTLI HCONb-
3YIOTCS B KAYECTBE KOHCEPBAHTORB B NMMLICBOM NMPOMBILLICHHOCTH, OHH COICPXKATCS B
Kosibacax, CoCHCKax, MACHBIX KOHcepBax. HUTpaTsl H HUTPUTBLI BXOJAT TAKXKE B COCTAB
HEKOTOPBIX ICKAPCTBEHHBIX CPEACTB (HUTPOIHMLICPHHA, HUTPHUTA HATPUSA M T.11.).

Kaunuyeckas kapmuna 3aBUCUT Kak oT 00beMa coJjicii a3oTa, Nonasiiero b opra-
HHM3M, TaK U OT HHAUBHAYANLHBIX 0COBEHHOCTEH nocaeaHero. XapakTepHol Xal0-
OBl Ha TONOBOKPYXXEHHUE, FONOBHYIO 00Jib, LIYM B ylIax, FMIICPEMHIO JIMLA U TEA,
TOLUHOTY, pBOTY. I1pH yXyAleHHH COCTOSIHHSA CHMKAETCS apTePHAILHOC JaBJIieHNe
BIUIOTh 0 HACTYIUIEHUS KOJIanca, KOMbl. TsKecTl cocTosiHust obyciion/icHa KOH-
LeHTpauuei MetreMornobrta B Kposu. Ero conepxanne 6onee 70% cornpopoxia-
€TCsl NOTEepei CO3HAHMWS, CYAOPOraMH, BLIPAXEHHBIM LIMAHO30M KOXH H CIN3NCTHIX
obosnoyek. B HeKOTOpBIX Cly4asix BO3MOXeH netanbHbiif nexon. [pu nonospeniti
Ha OTPABJIEHHE HUTPAaTaMH U HUTPUTAMH MOCTpanaBlieMy HeoGXoMMMBl KBaH(pH-
LIMPOBaHHAN MEAHLIMHCKAS [10OMOILL, B HEKOTOPLIX CAYYAsiX FOCMHTAAN3ALLIS M 110-
ceayloee HabmoAeHUE.

Y pereit oTMEdEHBI Cllydau OCTPOro OTPaBICHMS, CBS3aHHOTO ¢ ynorpebiaeHn-
€M MPOAYKTOB U MUTHLEBOM BOALI, DOraTelX HUTPaTamMu. Y HHX JOMHHUPYET Bbipa-
XeHHas KMlueyHas cuMnToMaTuka. [pu cBoeBpeMEHHOM AMArHOCTHKE H OKa3aHNH
NepBOM MOMOLIM, COCTOsIILEH B NPOMbIBAHHH Xeylka, 60/1e3Hb HE pa3BHBACTCH.
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lpoghunakmura oTpaBneHUA HUTPATAMH M HUTPUTAMH COCTOMT B TLIATCILHOM
KOHTPOJIE 32 COJIEPXAHUCM ITHX COJIEH B CCILCKOXO3STUCTRCHHbLIX KYJILTYpax, Ipo-
AYKTaxX MUTaHWs H BOJE, MX NPaBMILHON 00paboTkKe nepea yrotpebieHueM — YHCT-
K€, MBITLE, TepMoobpaboTke.

OTtpasyienne necTHIHAAMH

[Mectuumasl — xumuueckue U GHONOTUUCCKUE TpEnapaTsi, MCIIOIb3yeMble
ans 6opuObl ¢ BpeauTensMH, GOe3HAMM PACTCHHUH M BHEIWHUMHW MapasuTaMmH
KHUBOTHBIX.

[MecTHumab AT Ha CNEAYIOUIME OCHOBHBIC KNacchl (B 3aBHCHMOCTH OT TOTO,
MPOTHUB KAKHX BPEAHBIX OPraHU3MOB MX MCIOJb3YIOT): aKapHUMKALI — BElECTBa,
npuMeHsiembie s 6opbslbl ¢ KaemaMu; aHTH(OUIAKHIY — BelllecTBa, OTITYrHBao-
HIHe HACEKOMBIX OT PacTCHHWi, KOTOPbIC OHU MCIMOJB3YIOT B KaYeCTBE MCTOUYHHKA
MULLKM; MHCEKTH MBI — CPEACTBA, YHHUTOXAIOLIHE BPEAHLIX HACEKOMBIX; repOuIIx-
Ikl — TIpenapaThl, MCrob3yeMsble [Uist HopbhObl C HEXeNaTeNbHON pacTHTENbHOCTDIO;
3001/l — $AJ1bl, VHUUTOXAIOUINE BPEAHBIX MO3BOHOYHBIX (BellecTBa WA OOpPbObLI
C rpbI3yHaMi Ha3bIBAIOTCS POACHTHLIMAAMM, & TONBKO C KPbICAMH — paTULIMAaMM);
GakTepULMILI, BUPYCOLIMABL, (hyHrHUMABI — cpeacTsa wis 6opuObl ¢ BO3GyauTe s -
MH DaKTepHAILHBIX, BUPYCHBIX M rpuOHBLIX GONe3Hel pacTeHUH; HEMATOLMALI —
npenaparsl, VOHBaIOULNE KPYTABIX Yepneil — Bo30yauTeNled HeMaToHBIX Done3Hel
PACTEHHIT: MOJJIIOCKOUMIABLI — BELIECTBA, YHHUTOXKAIOUIHE BPEAHLIX MOJJIIOCKOB
(stbl st GOpLOBI ¢ TOABIMI CAM3HAMM Ha3bIBalOTCs JuMaunaamu). [lo conepxa-
HHIO OCHOBHOIO AKTHBHOIO BELUCCTBA MECTHULHABLI ACHAT HA XIOpCOJAEpXallue,
(pochopconepxaume, pryrhconepkaline, Mellubsikconepxawme. JaHHas Kiaccu-
(hukaus nNo3soAsIET OLUCHWBATL NOBPEXIAONIEE AeHCTBHE B 3ABUCHMOCTH OT BMAa
necTinumaons. Pazinyalor ocTpblie M XPOHHUCCKHC OTPaBICHMS MECTULMAAMH pa3-
JIMUHOIT CTeneHn TAXECTH.

Kunuveckas Kapmuna 3aBHCHT OT NMYTH NONanaHMA A0a B OPraHH3M, ﬂpﬂ cro
YIOTPCOACHMI ¢ NULLECHT AOMUHUPYIOT Xanobbl Ha obulee HELOMOraHnue, Meran-
JAHYECKHIT NPIBKYC BO PTY, TOWHOTY, pBOTY, GojiM B anuracTpanbHOM obnactu,
HHOI1A [TOBBILCHIHE TeMIEpaTypbl Tejaa. [pu BABIXAHHH NECTHLHAOB (HaIpUMep,
BO BpeMsi 00paboOTKH pacTeHiil) 100aBNKI0TCS KaTOOLI HA NOPAXKEHHE CHU3HUCTLIX
oboiovek ApxatreabHbix nyTeil, [pn yxyaumeHnud coCTOAHHUS OTMEYAIOTCH CYyno-
POTrH, NOMYTHCHHE CO3HAHIA, HAPYILICHHA CEpAEYHOM M AbIXaTeNbHOH DYHKIIHIA,
koma. [Mopaxkaerest neueHs, cHipkaercst GunsTpylowas (GyHKUHs MoYeK, BO3-
MOXHA KJANHNYeCKas KapTuHa oteka Jerkux. CMepTh HacTynaer OT napaiuya
ALIXATENALHOro lenTpa. B HekoTopbix ciyuasx 3abonepaHHe pa3sBHBACTCs C Mpe-
MMYILECTBEHHBIM NOPAXKCHMEM HEPBHOI CHCTEMBI — 3HLE(DATOMHENONoINpani-
KYJIOHCHpOonaTHu.

[1pH OCTPLIX OTPARICHHSIX HEOOXOAHMO IKCTPEHHOE MPOMBIBaHHeE Xenyaka. [To-
CTpanaBLUMil A0JKEH O0PATHTHLCS 3a NMOMOLILBLIO B MEAHLIMHCKOE YUPEXAECHHE, AC
GyaeT OlCHEHA CTENEHb OTPABICHUS W NMPHHATO PEIIEHHE O JaNbHEHLIEM JIEHeHUH.

[MpodunakTnka COCTOHT B MCKIIOMEHMM M3 palHOHA MPONYKTOB MHTAHWS
H BOIbL, 3apaKeHHBIX NECTHLMAAMH, COGMIONEHNS CAHUTAPHBIX NPaBHA NpH paboTe
C SLLOXHUMHKATAMH.
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Oprakn3auus paccneaoBaHus NULEBLIX 0TPABNEHUHA

CornacHo CaHMTapHOMY 3aKOHOAATENBLCTBY, KaXbld cliyqail TNULLEBOro OT-
paBneHus O0s3aTCNLHO MOMUICKMT paccacnopaHuio. PaccienosaHue rpoBOaHT
CAaHHUTApHBII BPa4, a TaKXe Bpa4uu JeueOHoro npoduist (yHacTKOBbIH Bpay U Bpauu-
CMELHAIMCTEL MONUKNNHUKN). Bpau, nocTaBuBIINIT IMATHO3 OTPaBiAeHMs, 00s3aH:

* HEMEUIEHHO W3BECTUTh O MHLLECBOM OTPABJACHUH CAHANMACTYXOY;

* B CTy4Yae MHLICBOrO OTPaBJEHUS MU3BSIThL U3 yNOoTpeO/ieHUs OCTATKH MNOAO3PH-
TEAbLHONM MUK, B35Th npoOy s aHanu3a B Koauuectse 200—-300 r u Hemen-
JIEHHO 3aTpPETUTh JATbHEHLLYIO PEAIN3ALHIO ITHUX MPOJIVKTOB;

- COﬁpElTb PBOTHLIE H KAJTOBLIE MACCHI 3E160JEE:BI1!HX, IMPpOMbIBHbBIE BO/1bl U MOYY
B Kosnuectse 100—-200 ma mia 6aKTepHONOrMUECKOro anaimsa, B3sTh 10 ma
KPOBH M3 JIOKTEBOH BEHBI JUISI [10CEBA HA TEMOKYJILTYPY.

OcTaTKy Mono3peBaeMoi NMUILK, ec/iM OHU COXPAHWINHCh, HEMEUIEHHO M3bIMa-
10T U3 ynotpebaenus. o BuIsicHeHUs1 0DCTOSITENILCTB BO3HHUKHOBEHHWS BCIBILIKH
3AnpellaeTcs peanu3alus Noao3peBaeMblX MUILEBLIX NMPOAYKTOB (Msica v pbiOb
Ha CKJIane, MOJIOKA U MOJIOYHBIX MPOLYKTOB U JIp.).

CaHuTapHblit Bpa4 NpU pacc/ieoBaHUM MULLEBOIO OTPABICHMSI J10JIKEH MTPOBECTH:

* AKTMBHOC BBISIBJICHME M Y4YeT MOCTpalaBUIMX MYyTEM ONnpoca ¥ perucrpauvu
NpenbsBIACMbIX Kanob B uensx Haubosee paHHEro BLISIBICHUS BCCX JIONCH,
HYKIAI0LMXCS B HEOTJIOXKHOM! MOMOLIM, JUISI YTOUHEHMSI AHATHO3A;

* JeTANbHYI0O AUGDPEPeHUHANBHYIO AMATHOCTHUKY [MEPOPaJbHLIX OTpaBJeHHH
DakTepHallbHOrO U HEDaKTEPHAIBLHOTO TTPOMCXOKICH U ;

* OoTOOp BHONOrHYeCcKuX Nnpob wist 1a6opaTOPHOTO HCCHIEIOBAHMSL,

s cOop nUILEBOro aHaMHe3a, BhisiBieHHe Bilona (npojiyKra), CTaBuiero HCToY-
HHUKOM OTpaB/IeHHs, JUIA YCTAaHOBJICHUS MPHYNHBL 3a00/1cBaHMsl.

INocTpamaBiunx onpaimnpaioT 06 ynorpebisiBuinxcs uMu Giioaax (MpoayKrax)
B TeYeHHE 2 CyT, NpeecTBOBaBILMX Hauany 3abosesanmnsi. OnNHOBPEMEHHO OpHEH-
THUPOBOYHO YCTaHABIUBAIOT HHKYOALIMOHHBIA nepuon.

B npouecce paccnefoBaHusi U Ha OCHOBAHWH €0 PE3YJILTATOB CAHUTAPH LI BpaY
NMpeArnpUHUMAaET ONnpeneNeHHbIE Mepbl:

* 3anpellaeT UCNob30BAHNC WK YCTaHABJIMBACT MOPSAOK PCaTH3aLlUuiN MHLLC-

BBIX MPOAYKTOB, [MOCNYXHUBLUKX IMPUYMHOW OTPaBICHHS;

* OTCTPAHAET OT pabOThbl MIKH NEPEBOAUT HA paboTy, HE CBA3AHHYIO C MHILCBbI-
MU [MPOAYKTAMH, JIIOAEH, KOTOPBIE MOTJTH ObITh HCTOMHUKOM HH(PHUHPOBAHHA
MULLEBbLIX MPOIYKTOB;

® NipenaracT ¥ KOHTPOJHPYET OCYLICCTBACHME HEOOXOAMMBIX CAHHTAPHBIX
MEPOTIPHUATHUH Ha MPEANPUATHH, CAHUTAPHBIC HAPYILICHHS B KOTOPOM 0C/Y-
KUK MPHYMHON BbIpaGOTKM HemoGpOKaueCTBEHHOrO MPOAYKTa (BpeMEH-
HOE WK MOCTOSAHHOE 3anpelleHHe KCIUIyaTauuu, aesnHpexkuns, pcCMOHT
WT.0.);

® [IPHBJIEKACT K aIMMHUCTPATHBHOMK OTBETCTBEHHOCTH.

I1p1 NOBTOPHOM BO3HUKHOBEHHMH BCHBLILIKM MUALIEBOTO OTPaBieHNs, CBs3aHHO-
IO C OJIHHUM M TeM & MMLLEBBIM 0GBEKTOM, 9KCIyaTalusi MTOCIENHEro A0JKHA GbITh
NpeKpallieHa ¢ aHHYTUPOBAHUEM CAaHUTAPHO-2MUAEMHOJIOTHYECKOTO 3aKTIOUCHHS
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0 IAHHOM BHAE ACSATENLHOCTH WM NCPEaeT MaTePHAIbI PACC/ICAOBAHMS B MPOKY-
PaTypy Juist NPUBJICYEHHNS K YTOJIOBHON OTBETCTBCHHOCTHM JIMLI, BHHOBHBIX B NpO-
H3BO/CTBE, BbINYCKY M PCANU3ALIMU MIPOYKTA, BbI3BABLUETO MUIIECBOE OTPARICHHUE.

B3AMMOJENCTBUE NEKAPCTBEHHbIX CPE[ICTB
W NALLIEBBIX BELLIECTB

Conpemennbie hapmakoneu BKIIOYAIOT ThICSYH HAMMEHOBAHUIA 1EKAPCTREH HBIX
cpencts (JIC), wimpoko MCNoab3yeMbIX TPH JIeYeHHN BONBHBIX KaK B BUAEC MOHO-
TEPANUM, TaK U B Pa3/IMYHbIX cOueTaHUAX. B3anMHOe BAMSIHHE KOMIIOHEHTOB My-
LUICBLIX MPOAYKTOB W JIC B 3HAYMTE/ILHOM CTENECHW ONpPEAe/sACT UX TepaneBTHYECKHe
apexrol. [TpHcyTCTBHE B OpraHH3Me JIEKapCTBEHHBIX NPENapaToB MOXET NPUHIIM-
MUATLHBIM 0Bpa3oM BAMATE HA METabOMH3M MMUTATE/bHBIX BELIECTB B OpraHU3Me.
X B3anMHOE BIHSIHUE MOXET COCOBCTBOBATS:

° passuTHio nobouHbIX 3dQdexTos JIC;

® HIMEHCHMSM B OTHOLUIECHHH K NULLE;

® H3IMEHEHHSIM CMOCOOHOCTH K BOCNPHSATHIO MMLLH;

® M3MCHECHMAM MALIEBAPDCHHA.

M naoBoport, neiicTBue 31eMEHTOB MUK, MULLEBLIX KOMITOHEHTOB MOXET M3-
MeHsTh aeiicteine JIC, sausist Ha 3(hPeKTHBHOCTL X AcHCcTBUS MO0 cnocobcTys
NOBLIWCHUIO X TOKCHYHOCTH (Tabna. 11.8).

Tatanua 11.8. HL‘KOTUDB[{‘.’ NpHMCPBI B3ANMOICIICTBHA MCKIY NEKAPCTBEHHBIMH CPCACTBAMH
H2ACMCHTAME T

IMpenapar I'pynna DddexTnl Peromennaumn

DpUTPOMIIITH Makponiast HapyeHns hyHKumit [penapat NpHHHMATL
KKT, anopekens, ctomMa- | BO BpeMA ¢iibl, HeoG-
THT, Anapes. B HEKOTOPBIX | XOAHMO YBE/MYMHTE NO-
CAVUAAX MOXET BLI3LIBATEL Tpcﬁncﬂuc AHUIAKOCTH
nceBAOMeMOpaHO3HbILIT

KOJINT
Llehanercun Llechanocnopusm CromaTiT, eyxocTh 5o pry, | HeoGxoammo
HHOraA anapen YBEJHYHTh
notpetnexHue
HKIIKOCTH
Linnpoduiokcaunn | PropXuHannH OGpasyer HepacTBO- HeoGxonnmo cyiue-
pHMBIE, HEBCACKIBACMBIE | CTBEHHO YBENHYHTE
KOMIUIEKCH] C MArHHEM, noTpeGACHItE XKiLl-
KalblUHEM, LIHHKOM, KOCTH, OTPaHHYHTD
KEJe30M. JaMemnser npueMm Kodeita,
meTaGonnaM KodenHa, He NPpHHHMATL ONHO-~
B HEeKOTOPLIX Cydanx BPEMEHHO C MHKPO-

MeMOpaHO3IHLLH KOMHT

Merponnaazan AnTnGaxtepuansinlil/ | AHopekcHs, meTaunye- | [penapat npHHHMaTh
AHTHIPOTO30H HbIC CKHil MPUBKYC BO pTY, He- | BO BpemA eabl, Hibe-
COBMECTHM C AIKOTONEM | raTh NpHEMa ANKOTONA
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llpodoawcenue mabn. 11.8

ITpenapar pynna DddexTni Pexomengauun
[eHTaMHUMH AMUHOTTHKO3 MBI Ot0- 1 HeppoTOKCHUEH Heobxonimo cyuie-
CTBEHHO YBEINYHTE
norpedneHme Xui-
KOCTH
ACNHPHH HIIBC AKenynounoe kpopoteue- | Voenuunrs norpe-
HHE, CHILKAET 3axXBaT BH- | BieHie puramMuHa
TamuHa C nefikountamy, | C, MoHHTOpHpOBaTE
CHIXaeT obwmii ypoBeHb | 2MEKTPONNTEE M FEMO-
xKenesa, Goanesoil KHEao- | robun, naderarts npu-
Thl, HATPHS, KT eMa IKorons
Merdopmun BuryaHuns Chunxaer abcopbumio Heobxonnmo cobito-
BHTaMuHa B,,, Gonucsoii | nath anaGernueckyio
KHCAOTLI. MOXET Bui3bl- | IMETY, YBEIHYHTD
BAThL TAKTOALLMIO3 notpeGaeHMe ML,
GoraToil BHTAMHHOM
B‘: H (honneBoil KHEI0-
Toi. Maberats npuema
WIKOroJIst
IMpeannzonoH [oKoKOpTHKOMARI Yeenuuusaet katabonuaM | Heobxoaumo cobmo-
NMPOTEHHOB, YTO BEAET acHue aneTel, Goratoi
K 1OTepaM MblcYHON KMIbLMCM, BUTAMWHA-
MACChl, CHHXEHHIO CO- M D n C, Genkanu,
ACPAKAHHA NPOTEHHOB KTHEM, LHHKOM,
B KOCTHOM MaTpHKCe, HO € HUIKHM KOJHMe-
YBCAHYCHHIO BPpEMEHH 38~ | cTROM HATP#MS
KupneHus pan. Cuuxaer
KHILEYHOE neacwuiBatne
KLU, KM, M-
Ka, BuTamitna C, ajzora.
Be13siBacT 3a1epKKY HaT-
pHA B OPraHu3mMe
lMponanonon bera- MoxeTt mackuponath Cobnionenie HU3KO-
anpeHobyioKaTopbl CHMITOMBI THINOTIHKEMMH | YIJICBOILHON IHCTHI,
MOHHTOPHHT YPOBIHA
FIOKO3bl B KPOBH
ATOpBacTaTHH I'nonMnuae- CHIKEHHE ypOBHS Cobmonenne nuerst
MHYECKHE CpeacTna JIMTHI, ypeanuenue C HHIKHM CONCPHAIIN-
M3 rpynnsl cratiios, | yposua JITTBIT, ymenbiua- | em XKupon, xolccrepo-
Hurnburopnl TMTI - eT cofepxanne Koanauma | aa. Maberate ynorpe-
KoA-penykra3bl QI0 Guictna rpeitndpyra
PypoceMui [Metneneie auypeTHk | Yoeanuupaer akckpeimio | CoGnionenue anernl,
C MOMOIl HaTpus, kanus, | GoraTofi HaTpiues, Ka-
MAarHHs, Kanbuus JIMEM, MATHHMEM, KiUlb-
unem. Mounropuur
AEKTPONNTOR KPOBH
DnyokceTHH CHO3C MoOXeT BEI3LIBATE AHOPCK- | MOHMTOPHHT MACCh
CHIO, MOTEPIO MACCLI TEIA, | TEAA 1 KAJIOPAK THILIL.
CHHXaeT BcacbiBalive MaGeranne Tpinnroda-
Jneiuuna Ha (cuIpsl) 1t 3ecpobost
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Oxonuvanue maGn. 11.8

Moxer YBCIHYHBATL
MeTaboNH3IM BUTAMHHA
K, cHitkate yposeHs

B,, 1 dhonuepoil KHCaoTh
B KpOBH

[Mpenapar I'pynna SddekTni Pexomenpamm
Menabapburan bBap6utyparn Yuenuumpacr merabonuam | CobnioieHme aHeTh,
putaMuna D, yto pener Goraroii KansLHeM,
K €ro achHUMTY, & TaK- npHeM BUTamMuHa D
*e aeduunTy Kanbums, H (PONHEBOH KHCNOTHI

MamoTiann

AHTArOHHCTDI
H ,~PelUCnTopos

Moxer cumkaTs Beachl-
BaHue pHTaMKHAa B, 1 Ke-
ne3a

MOHHTOPHHT YpOBHS
B, 1 Kene3a B Kposu

BpoxsoxkpunTnu

ATOHHCTE! J0NaMIHA

MoxeT nbi3blBaTE palapa-
#enne KKT, tomHory,
PBOTY, #eNy10uHO-KH-
HWICHHBIC KPOBOTCHCHMA

IMpuem npenapara
C MHILEH, KenaTesbHO
GrKe KO cHY

Metorpekcar

Lluroctamiki,
AHTATOHNCTbI

Hurnbupyer anrnapogo-
NaTpenyKrasy, Hi-3a uero

CobnioneHue nHeTsl,
Boratoii chonuenoii

KHCNIOTOM M BUTAMH-
HoM B,

thonmenoit KHcaoT obpa3syetca MeHbiUe (o-
HeBoii Kncnotel. Moxet
DBI3LIBATL PA3APAKSHHE

AKKT

OueBnaHO. YTO NMOHHMAHME BO3MOXHOIO B3aHMOICHCTBHUA 3JICMECHTOB MULLH
M JICKAPCTBEHHBLIX CPEACTB HEOOXOANMO st OLLEHKH 3(DDEKTHBHOCTH U CPOKOB Jie-
HCHIS, BO3MOXKHOCTH NPHMEHEHHS HECKOJALKHX TMPEnapaToB Y OAHOIO MalueHTa.
HeolGxoammo vMuTBIBATE, YTO B HEKOTOPBIX ClyvasX peaxlHsi CO CTOPOHBI opra-
HIT3MA HACTYIACT JIMIUL MEPe3 UINTEABHOS BPEMSA MOC/IE NMPHEMA OTPEACJIEHHOro
npenapata. Hanpusep, ciencrsieM JUTMTENBHOrO MpHEMa ITIOKOKOPTHKOWAHBIX
MpernapaTos MOTYT CTaTh HapylleHne oOMeHa KaibLUMS M IMOCAEAYIONIEE Pa3BUTHE
OCTCOnopo3a.

Bo3moxHble nocne/gcTsusi Ha3HauYeHHSA JICKAPCTBCHHBIX MpPENnapaTos s Mu-
HICBOIO €TAaTyca OpraHu3Ma NOJDKHBI BCerna NMpUHHUMATLCS BO BHHMaHHWe Bpa-
qyoM npu BeiGope neuebHO-AMArHOCTHUECKOI TakTHKH. HeobxonuMMoO MOMHHTB,
UTO MAKCHMATBLHOMY PHCKY BO3HHKHOBEHMS HEXeNnaTe/ibHbIX B3aMMOAEHCTBHH
MEXY 2JCMCHTAMII MUTAHWSA H JCKAPCTBCHHbIMH BCLUECTBAMM TOABEPXKCHBI
GepeMeHHBIC 1 ACTH, TAK KAK AJAS 3TOr0 KOHTHMHIEHTa HE Ha BCEX Mpernaparax
MPOBOAATCH KIMHUYECKHE HCCISA0BAHMS BOIMOXHBIX HEXEIAaTCIbHBIX B3aHMO-
NEHCTBNIT, COOTBETCTBEHHO, OTCYTCTBYET HHopMaLHs 00 yrpo3e HX BOSHHKHO-
BEHMSI.

B 9T0ii r1aBe OnHCaHbl OCHOBHBIE MPUHLIKITEL, 3Tambl M (hPOPMBI B3AMMOIEHCTBHSA
JIC 1 pasnnuHblX MUTATEIBHBIX BELIECTB, MPUMBEACHBI 00IUKE NMPHMEPhl TAKHX B3a~
umoneiicTeiii. Mudopmauna 0 BOIMOXKHOM B3aHMHOM BAHSHHM KOHKPETHOIO
npenapara i 21eMeHTOB nui 6oiee NoAPO6HO NpeacTaBiieHa B CIELHATBHOM JIH-

TepaType no apMakoNnoriH.



352 nasa X . MNarothuanonorus nuiesapeHus

MapMaKonorHieckme acneKTbl B3aWMOIEHCTBHA NEKAPCTBEHHbIX CPEMICTB
M NHTATENbHbIX BEWECTB

Paanuvaior nBa THNMA BO3MOXHOIO B3aUMONCHCTBUSL MEXLY NHTATEILHBIMH
1 JICKAPCTBCHHBIMH BCLLIECTBAMMU.

* MapMaKOAUHAMHYECKOE B3aMMOEHCTBHE, 1PH KOTOPOM MOTYT M3MEHSATHLCS
(hapMaKoNOrMYECKHEe CBOMCTBA JIEKAPCTBEHHOTO MpenapaTa. 1o MOXeT npo-
H30MTH HA CTAIMM CBA3LIBAHMS MOJIEKYJIbI JIEKAPCTBEHHOTO BEILECTBA C pe-
LIenTopoM, (DepMEHTOM MM TPAHCTIOPTHBIM GekoM. B 3aBucumocTH oT TOTO,
MNOTEHUMPYIOT HJIM HHTHOMPYIOT MMTATE/IbHbIE BELLECTBA, 3TH CBS3H JINOO Bbi-
CTYMAIOT B HUX KOHKYPEHTAMH JIEKAPCTBEHHOTO BellecTBa, Inbo niMeHseTCA
(m3nonornyeckuit acdexT ero nelcrsus. B 3aBUCHMOCTH OT 3TOTO K BapHaH-
TaM (apMakoAMHAMHYECKOIO B3aHMONENCTBMSI OTHOCHAT CEHCHMTH3HMpYIOLLEE
JEHCTBHE, AIAUTUBHOE IEHCTBHE, CYMMAaLIMIO, NOTEHLIMPOBAH HE.

* ®apMaKOKHHETHYECKOE B3aMMOACICTBUE, TIPH KOTOPOM MOTYT M3MEHSTHCS
TpoOLIECChl MOCTYIUIEHMS, BCacbiBaHus, MeTabonM3aMa M BbIBCACHUA JIEKap-
CTBEHHOTrO npenapata. Ha KaxioM M3 3THX 2Tanos BO3MOXHa BCTpeYa neKap-
CTBEHHOI'O CpeACTBa U NMUTATE/ILHOIO BewecTna (tadin. 11.9).

Tabanua 11.9. PapmakoKMHETHUYECKOE B3AUMOICIHCTBHE NEKAPCTBEHHLIX BELICCTB C MMH-

el Ha ypoBHE BCachIBAHWA (M3MEHCHHMC BCACBIBAHMA PA3THYHBLIX JICKAPCTBEHHLIX CPEIACTB
Ha oHEe npHeMa MILLH)

yBeJIH‘I'EI!H'E BCACBIBAHHA SHMEJ]JTEHHB BCACLIBANIMA CIIII}HCEIHE BCACBIBAIIA
AMHTPHITHINH Hduroxkeun AMNHUMIUTHT
[Mponpaxonon duknothenak AHTHIIHPIH
mapanasuu [Mpenaparsl Kanus Jurokenu
I'puscodynbBHH Aueramunoen (napaueranmon) | JdokcHumkin
FunpoxnopoTHasun CynbthaHunaMuIb Hoynpodpen
Judedun MenobapbuTan M3onuazmn
Kapbamasenuu Mypocemun ALCTHICUTHILIIOBAN KHCJA0TA
STHNbHCKYMaLETaT XHWHUIHH Kanamuuun
Juazenam LInmeTHamnH Jlesonona
CnHpoOHONaKTOH = Xnopamdennxon,
DypanoHHH — JlunkoMuLMH
DypasonuiaoH — —
XnopoxuH — =

Ilpouecc nmocrynneHusi ¥ NOCNEAYIOLIEr0 NMONAJaHUs JNEKapcTBEHHOro Belllc-
CTBa B KPOBOTOK 3aBMCHT OT psAjia MapaMeTpoB:
® MyTH BBEAEHHUSA JIEKAPCTBEHHOIO BELLECTRA;
® XMMHYECKHUX CBOJCTB BElLleCTBa M ero CrocobHOCTH NMpoXoauTh Yepe3 Guoso-
TH4ECKHEe MeMOpaHbI;



Baaumo/ieACTBME NEKAPCTBEHHBIX CPBLICTB M NMLLEBbLIX BELLECTE 353

* JUisl NpenapaTos, BBOAMMbBIX opaibHo, — oT pH Xenyno4Horo coka, yposHs
3arl0JIHCHUS XKENYIKa, IUTMTEIbHOCTH NPEOLIBaHHS NMUILH B XKEAYIKe, Conep-
KAHUS XKEJNUHLIX KMCIIOT, AKTUBHOCTH KULICYHUKA, YPOBHS aKTHBHOCTH MH-~
Kpodnopsl KKT;

® BUAA JIEKAPCTBEHHOTO BellecTBa (Karcy/bl, 3allMIUCHHbLIC OT pacTBOPCHUS
B XENyIKe, ¥ ap.);

* BO3pacTa NnauMeHTa.

OueBnano, YTo NpH opansLHOM criocobe BBEICHHS JICKAPCTBEHHOIO CPEJ/ICTBA €ro

B3aMMOIEHCTBHE C JIEMEHTAMH IMTHILH MAKCHMAIILHO.

[Tocne BbIXOAA M3 CUCTEMHOIO KPOBOTOKA JIEKAPCTBEHHOE BEUIECTBO PACHpEesi-
€TCSI 110 CUCTEMaM OpraHu3Ma B 3aBHCHMOCTH OT €ro XMMHYECKHMX CBOMCTB U Crocob-
HOCTH NPOXOAUTL Yepe3 Ouonoruyeckne Membpanbl. KonnyecTso nekapcTBeHHOro
BEIIIECTBA, MOCTYNAIOULEIO B OPraH, 3aBUCHT OT MHTEHCHBHOCTH €0 KPOBOCHAGXKEHUS.

Muorue nekapcTBeHHbIE KOMMOHEHTbl HAXOMSATCS B KPOBM, OyAyuu CBSI3aH-
HBIMH € anbByMuHaMK naasmel. CeszaHHas (pakums JIEKAPCTBEHHOIO BELUECTBA
HE MOKMIAET COCYAMCTOE PYCino U He obnanaer dhapmakonornuecKkum addexrTom,
B OTJIMMHE OT HEeCBA3aHHLIX (hpaKiIMii, NONanaloUHX B OpraHbl~-MHUILIEHH W BbI3bIBa-
HOUIMX TaM HCOﬁXl‘.‘IllthIE []EHKI.I_HH.

BulBoasiTCsl NeKapcTBEHHBIC CpeaAcTBa MO0 B HEH3MEHEHHOM BUAe, NMGo B BHIE
mMeTabonnToB opurHHaiIbHOro seulecTsa. OCHOBHOM opraH, MeTabOoJM3HPYIOLLHH
NIEKAPCTBCHHBIC CPEACTBA, MOCTYNAKLINE B OPTAHU3M, — TMeYeHb. 3a CYET aKTHB-
HOCTH cucTeMbl unrtoxpoma P450 ocywectsnsiercs nepsas (pasza NETOKCHKALMU
KCeHOOHOTHKOB B neveHH. bronoruyeckas cylHoCTh NpoLecca ICTOKCHKALMH CO-
CTOMT B TpaHchOpMaLlHK BEIIECTBA M3 XXKMPOpPacTBOPHMOM (DOPMEI B BOIOPAcTBO-
PHMYIO, B KOTOPOIi OHO MOXET MOMNaAaTh B KPOBOTOK H B JAILHEHLUEM BbIBOAUTECS
noukamu. Mua, nuuessie n100aBkH, Apyrue AHETHYECKHE KOMIOHCHTBI MOIYT
CYLIECCTBCHHO BAMATH HA AKTHBHOCTb CHCTEMBI LIMTOXPOMOB, M3MEHSISI, TAKMM O0-
PAa30M, TEUCHIE MPOolecca 1eTOKCHKALINH JIEKAPCTBEHHbIX BELLIECTB.

BoiaeieHie JICKapcTBECHHBIX BEIIECTB M MX METabOJMTOB MPOUCXOIHT B OCHOB-
HOM EPE3 MOUKH, B MEHBLLEH CTENeHI OHH MOTYT BLIBOAMTLCH C XKEJI4bIO M APYTHMH
AKNAKHMIE CpeaaMil oprainama. B noukax npotiecc BeiBeaeHHs obecreunBaioT ABa
MEXAHH3MA: ITIOMepYAspHas QHIbTpaLusa U KaHanblesas cekpeuns. Ipu n3mene-
HITH OfnpeaeeHHbIX napameTpos, Hanpuamep pH MouH, IeKapCTBEHHLIE BELICCTBA,
HAXOSIIINCCS B MOUYSUHBIX KAHAIBLUAX, MOTYT BO3BpaulaThcsi 0OpaTHO B KPOBOTOK.
DTOT NPOLECE HOCHT HA3BAHUE «TYOYspHast pesopbuus» (Taba. 11.10).

Tabanna 11.10. JlekapcTpeHHbIE CPEACTBA, KaHANbLEBaA peabcopGLins KOTOPBIX B IMOUKAX yr-
HeTacTes npi uameHeHnsx pH youn

Cxenne pH MMossimenne pH
Aseramnu AMHHOKHCIOTE!
Haamnpamnn bapbuTypathl
Koneun Hinanxkcosas KHCIoTa
Mopdiin HurpodypauTonH
Hopokann Canuumnathsl
XitHnu CynwbhaHnnaMuabt
XN0poxHuH @eninbyrason
Llecpanopimm
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MHU3HONOrHYECKIHe 0COGEHHOCTH AEATEILHOCTH NMEYEHU M oYK B npoLiecce 06-
PaLUEHUs JIEKAPDCTBEHHBIX CPEACTB B OPraHU3Me YUYHWTBIBAIOTCH TMPH pacueTe N03bl
¥ (hOpMBI BBEICHHA JIC. B HacTHOCTH, Y NAIIMEHTOB C HAPYILEHHBIMH (DYHKLIMAMH

3THX OPraHOB HA3HAYCHHE JIEKAPCTBEHHbIX MPENapaTos NPOBOMST € yHeTOM 3a60-
NeBaHUs.

@axTopsl, BMAKLIHE Ha PA3BUTUE PEaKUWH MEXAY NUILEA U NEKApPCTBEHHbIMM
CPEeACTBaMM

MHOUBNOYyaIbHAS OLICHKA BO3MOXHOCTH B3aUMOACHCTBHS MEXJLY MUTATENbHbI-
MH BELUECTBAMM M JIC JIOJDKHA NMPOBOAMTLCA C YYETOM BJAMSIHMS Ha 3TOT NpOLECC
Takux GaKToOpoOB, Kak:

* OIHOBPEMEHHOE Ha3HAYCHHE HECKOJILKUX JIEKAPCTBEHHEIX Npenaparos;

e xapakrep 3abonepaHus;

* BO3paCT MAaLMEHTA;

* TEJNOC/IOXEHME NAallUEHTA;

® CTAaTyC NMUTAHHUSA NMalUMUEHTA;

* chopMa MUTAHUA (IHTEPAILHOE, NAPEHTEPAILHOE);

® XapakTep NMUTaHUA MauMeHTa, BKIYas AUeThl;

* yrioTpebIEHHE BUTAMHHHO-MHHEPaibHbIX 100aBOK;

s yrioTpe6icHUE MULLEBbIX N06aBOK PACTUTENLHOIO MNPOUCXOKICHHS;

® [¢HETHUYECKHE OCODEHHOCTH NMaLMueHTa,

* yrioTpebiieHne ankoroyis ¥ HApKOTHKOB;

® [IMLUEBLIC AJUICPrHH U HENEPEHOCUMOCTb.

CyOrekTHBHBIMM (haKTOpamMM, TakKKe WMrpalouIiMMH polib B BO3HHMKHOBCHHM
HeXeJaTeNbHbIX B3aMMOAEHMCTBMI MEXNY MMMIUCH M JIC, SIBISIIOTCH HEKOPPEKTHO
cobOpaHHbIH BpauoM aHaMHE3 NalueHTa, HeJOCTATOYHAaN OLECHKA ero XKaiol, nep-
COHaNbHas YCTAHOBKA Bpaya Ha BLINMCBEIBAHME ONpPEAc/iCHHLIX npenaparon, Hau-
Gosice MOABEPXKECHBI BIUAHUIO 3TUX (DAKTOPOB MOXWILIC MALMCHTLI, TAK KaK OHH,
KaK MpaBHJI0, HAaXONATCA Ha JUTMTENLHOM JieYeHUH 1Mo MOoBOJ1Y XpoHHuecKHX 3a60-
JIeBAHWH, Bpauu He BCeraa AOKHEIM 00pa3oM OTHOCATCS K MX KaJloBaM M MOTYT Ha-
3HauyaTh npenaparkbi 6e3 yueTa nepekpecTHoro AeicTBUs aKTHBHLIX BELLECTB, B TOM
Yyycie 3J1eMEHTOB NULLK.

CyllleCTBEHHBIE OTNIMYHA B AEHUCTBMM JIEKAPCTBEHHBLIX MpenaparoB MOIyT OT-
Meuarkcsi Ha (hbOHEe HEeNOCTATOYHOrO NMUTAHMS, PA3BUBAIOLLErocs MPH NPHUMCHCHHH
HEKOTOPIX BUAOB JIeYEH U (XHMMO-, pAAUALMOHHOMN TEPAITHK), A TAKXKE XapaKTCpHO-
I'o JUIfl TAKMX COCTOSSHMI, KAK AKTHBHbBIE HeoIUlacTHYecKHe 3aboeBaHus, MMMYHO/C-
dHLKMTEL, aHopekcHs. KpoMe Toro, CHHAPOM HEJ0CTATOMHOTO MUTAHMSI MOXET ObITh
cBsi3aH ¢ naToJioruei co cropoHsl opraHos XKKT — ppotoii, amapeeii, rTHnoxaopri-
Ipuei, arpodueit cius3ucToi 06010MKH, HapyLUEHHUEM NMOABHUXHOCTH KHILICHHHKA.
OnHuM U3 Haubonee HarIAOHBIX NMPUMEPOB BAMSAHHSA W3MEHEHUH, BO3HHKAIOULIHX
Ha (poHe HapylieHWsA NMUTaHMs, HA 3(OMEKTHBHOCTL AEeHCTBHS JIEKAPCTBEHHBLIX Mpe-
[1apaTOB CYKUT HapyLUEHUE TPAHCIIOPTA AKTHBHOIO BELLIECTBA M, KAK CJICICTBHC, Er0
HEIOCTATOYHOE MOCTYILICHME B OpraH-MHUILIEHb, 00yC/lIOBIEHHOC HM3KHM YPOBHCM
ankOyMHHOB B Iia3Me. Takoe cocTOsIHME BO3HMKACT NMpH 3abo/ieBaHHsAX MOYCK, 0XO0-
rax, OHKOJIOrM4yeckrx 3a6osieBaHMsAX, Ha MO3AHUX CpoKax OepeMEHHOCTH.
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BuiBeicH!E JICKAPCTBCHHBIX 1TPENapaToB 3aBUCHT OT CTENCHH BbipaKCHHOCTH
AHPOBOH TKaHH. /KMpOpPacTBOPHMbIC JIEKAPCTBCHHLIC BEILICCTBA MMCIOT TCHICH-
LUHIO K HAKOIUICHHIO B JXHPOBOW TKaHH, MO3TOMY Y JIIOACH, CTpalaloLIMX OXHUpe-
HUEM, MOryT HablonaTses 3aMe/Ule HHOE BbIBE/ICHHE 3THX JICKAPCTBEHHBIX BEILICCTB
M UX MeTabOJIMTOB, OTMEYATLCH CUMITOMBI HX TOKCHUYECKOIO ICHCTBHS.

®apmaKkoreHomnKa

B nocnennee pecstwierne, Gnaronaps NOCTHXKEHUAM (hapMAKOTCHOMMKM —
HayKM, M3yvalolieil pa3iuiuus B CTPYKTYPC I'CHOB, YYacTBYIOLLMX B MeTaboiu3me
JIEKAPCTBCHHBIX Cpeacts, cobpad Gonbuioi 00beM NaHHBIX, CBUAETE/LCTBYIOLIMX,
4TO MHIWBHIYAJIbHbIC FT€HETHUECKHE PATHYMSI B 3HAMUTENILHOMN CTEneHW onpene-
JA10T 3(PPEKTHBHOCTL MCTIONBL30BAHNSA JIEKAPCTBEHHOIO CPEACTBA Y KOHKDPETHO-
ro WHAWBKHAA. B KIMHMYCCKONH NMPaKTHKE MOMYYMJIO LWIHMPOKOE paclpocTpaHeHHe
Ornpene/ieHne YCTOIYMBOCTH K BaphapHuHy, CKOPOCTH MHAKTHUBAIIMKA M30HHA3MIA,
YYBCTBUTENILHOCTH K MpenapaTaM BalbMpoeBoii KHCAOTHI.

bonbitoe 3xaueHue st OUeHKH 3(DPEeKTUBHOCTH MCIMONBIOBAHUS JieKap-
CTBEHHBLIX MPenapaToB MMEET OMpenenecHUe NoMHMOpPHU3MOB uMTOXpoma P450
(CYP450), kotopsiit npeacrasasier coboit rpymny GEepMEHTOB, OCYLIECTBASIOUIHX
peakumn 1-it dassl nerokcukaunu JIC, yyacTBYIOWMX B CHHTE3C CTEPOMAHLIX TOP-
MOHOB, XOJIECTEPHHA, KEJYHbLIX KMCIOT, MPOCTAaHOMAOB (TpomMOOKCaHa A,, Mpo-
CTAUMKAMHA [,), a TaKke HrpaloliuX BaXHYIO poib B MeTabonu3Me BUTAMHHOB.
LUuroxposm P450 nmeer MHOXecTBO n3otopm — n3ogepmerdToB. Ha naHHBIH MO-
MEHT HX BoiaeacHo 6onee 1000. Xopolo M3yuyeHbl MOJAHMOPGH3MBI LIMTOXPOMOB
CYP2D6 u CYP2DY, yuacrsyiolinx B MeTtabonname Gomee 25% cyluecTBYIOLIHX
JACKAPCTBCHHBIX CPEACTR, BKIIIOMAs aHTHACNPECCAHTDI, aHTHIICHXOTHYECKHE H Hap-
KOTHYUCCKIC NPCIEpPaTl.

Pasnnuns B crpyKType reHoB, KOAHPYIOWHX (PEPMEHTDI, OCYLUCCTBIAIOIIHE Me-
TabOJN3M JICKAPCTREHHBLIX BELECTB H BUTAMHHOB B MeYeHH, 00yC/IOBAHBAIOT €I
CKOpOCTb M HHTEHCHBHOCTDL. B 3aBUCHMOCTH OT CeLLM(HUKH TOUEYHOH 3aMEHBI HY-
KJIEOTIUIA B CTPYKTYPE COOTBETCTBYIOLLEro reHa (hepMEHTHI NMPOABISIOT GONBLIYIO
HJIH MCHBILIVIO AKTHBHOCTL. B COOTBETCTBHH € 9THUM HOCHTE/EH TAKHX MyTaLlMi Je-
JISIT HA OBICTPBLIX I MCUICHHBIX METaDOIM3aTOPOB.

[Tomumo npouecca GuorpaHchopMaum NEKApCTBECHHBIX CPEACTB, LHTOX-
POMBIL BOBJcHeHBl B Metabonnam Butamuua D. Ha cranuu cuHTE3a B SHOOMIA3-
MATHYECKOM PETHKYJYME M3 HeakTHBHOMN opmbl D, ¢ ux yuacrtiem obpa3syercs
25(0H),, siBastiowmniicst NPeAECTBEHHHKOM ABYX HanGonee aKTHBHBIX MeTabo-
antos: 1,25(0H),D, 1 24,25 (OH),D, (puc. 11.5). Takum obpa3omM, y HOCUTENEH
pasnIHYHbIX noanmopgdusmon untoxpomos P450 ormeuaeTcst pasHbli YPOBEHD BH-
TaMuHa D. B yactHOCTH, Y HOCHTeeH MEMEHHBIX AUe/ibHbIX BADHAHTOB I€HA
CYP2D6 nabnonacres cHikeHue yposhs 25(OH)D,, uto y nerelt KIMHHYECKH
NPOSIBASCTCS CHMITTOMAMM PaxHTa WM paxuTononobHbLIX 3abonesaHni. HocH-
TEALCTBO MOANMOP(dU3MA, OTBETCTBEHHOro 3a 3amemwncHue Mmerabonusma JIC,
BeTpeuaercs npuMepHo y 10% 6enoro v 20% TeMHOKOXEro HaceaeHMs 3EMHOr0O

wapa (puc. 11.6).
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LUuroxpom P-450

MNMoBbiWweHWe
aKTUBHOGTH

lNoHuxeHue
SKTUBHOCTH

MNMoHwxKeHWe KOHUEHTRAaLKK
NexkapcTBeHHOro BeWecTEa
W NOBLIWEHWE KOHLEHTpaLuuWu
metabonura

MoBbilweHWe KOHUEHTPaUKUK

nekapcTeeHHoOro eewecrea

W NOHWMEHME KOHUEHTRAUWK
metabonura

r

l

HepgoctaToyHas addexTmaHoCTs
nexapcTeeHHOro cpeacrea

HebnaronpuaTHbie
noGovHsie peakynu

Puc. 11.5. Bansisue akrsHocTH untoxpoma P-450 na MetaGonnam JekapcTpeHHBIX CPeaCTB

7-pernapoxonecrepuH

Hocurenecteo
CYP2C9*2 (M)mnu
CYP2C9'3

B Nevyedn

CHuxeHwe oGpa3zoBanun
25(0OH)D,

’lll ButamuH 03
\ Hu1akas akTMBHOCTL CYP3Ad,
CYP2C9 CYP2D6 (7)

YneTpadwoneToBoe
nany4eHwe

B KOXE

B NneYeHu

=

MoHuxeHne oBpazosaHun

CYP27A1,
CYP2781
B NMOYeYHBIX :>

KaHanbuax CHuxeHne 0Bpa3oBanHua

1,25(0H),D,

24,25(0H),D,

’- CHumeHue abcopbunmn kKanbUWA B KMLIBYHKKE,

HapylweHWe MUHEepanuaIaumy KocTen,
\ noeslweHue peaGcopbunu KanbUUA B NovkKax

2

PaasuTtie 3aGonesaHuid
OnopHo-ABKraTensHoro annapara

Puc. 11.6. MexaHH3M pa3puTHA HapylueHuil Metabonnama Butamuna Dy i nxX KIHHINMECKHX
NMOC/CACTBHH ¥ HOCHTENICH MEUICHHBIX AJUIENbLHBIX BapuaHTos rena CYP2CY

Y Me[IeHHBIX MeTab0/IM3aTOPOB aKTHBHOCTh METabonH3UpYIOLLIHX (PEPMEHTOB
CHUXXEHA, M NMpPH CTaHIAPTHLIX A03ax KoHueHTpauus: JIC B UX KpoBMN [MPEBBILACT
pacyeTHbIC MOKA3aTE/NM, YTO CBA3AHO C CYLLECTBEHHBIM PHCKOM PA3BHTHSI HEXENA~
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TCAEHBIX 2()peKToB JiekapcTBeHHbIX cpencts. [NonobHas yrpos3a akrtyanbHa v wis
ObICTPbIX MeTaboAM3aTOPOB, ¥ KOTOPBIX aKTMBHOCTh (JEPMEHTOB, YYacTBYIOMIMX
B MeTaGonusme JIC, nopbilIeHA, U TAKKE MOIYT OTMEYATHCS HECTAHNAPTHBIC peaK-
lHu Ha ynotpebnenue JIC.

Ha ocHoBaHWM aHHBIX TECTa AKTUBHOCTH reHa auetuatpancdepasst (NAT2) —
OIHOro M3 (hepmeHTOB 2-if (ha3nl GHoTpaHchopMaLHMK JIEKAPCTBCHHBIX CPENCTB,
MOXHO BBIABMTE TAK Ha3blBacMLIC MEIUICHHLIC AUCTHIISITODHI. Y aTux natMHeH-
TOB BPEMS$I HAXOXIEHMHS JIEKAPCTBEHHOTO BEILUECTBAa B HEALICTUIMPOBAHHOM BHIE
BbILIE, YEM Y TAK Ha3blBACMbIX OLICTPbIX aueTuiasiTopoB. OYeBHAHO, YTO 1034 JiC,
Heobxoaumoro wis obecnevyeHusi 3(PPEKTHBHOIO TEpanesTHYECKOro nercTBUs
ObIcTpOMY AUCTHASNTOPY, MOXET OKa3aThCA TOKCHYECKOH I MeleHHOoro. Jle-
KapCTBECHHOE BEIIECTBO, HAXOMAALIEECSH B MOBbILLEHHOM KOJIMYECTBE B KPOBU MEl-
JICHHOIO alETHSITOPA, BCTYNAaeT BO B3auMoneicTaue ¢ nuuieit. Hanpumep, Bpemsi
MOJIYKM3HW M30HHA3KAA Y OBICTPLIX ALUETHASATOPOB COCTABIAET NPUMEPHO 70 MUH.
Y MeleHHbIX aueTUISTOPOB TOT npouece 3aHnMaet 6onee 180 MuH. 3amemneH-
Hasi HHAKTHBALMA H30HHA3MIA MOBBIIACT PUCK Pa3BUTHA ACHHUNTA MUPHUIOKCH-
Ha (BUTamMiHa B,) u Benet K pa3gutHio Hedponatuu. MeIeHHas MHAKTHBALMS
HEKOTOpBLIX HHIrHoHTopos MAO Ha (oHe ynorpebseHHs MNPOLYKTOB, COAePXaLlUX
THPaMHUH (Cbipa, APOKKEH, BHHA) MOXET BbI3BaTh PE3KOE MNOBLILICHHE apTEPHAIb-
HOTI'O TaBACHIIS.

Bo3MOAKHOCTL OnpeaeacHust HHANBUAYANbHON PpeakUMM HA MPHEM JIEKAPCTBCH -
HbIX CPE/ICTB MO3BoOJsIeT Bpauy onpenensts Hanbosee aheKTUBHYIO N03Y Mpena-
para Ins Kaaxuaoro nauueHra, nibexarb HexenareNbHblX 3G deKToB U NOHOYHBIX
pCilKlllln. CBHAZAHHBIX C €10 MPHEMOM.

BnusHKe nuiM Ha JEACTBHE NIEKAPCTBEHHbIX CPefiCTB

BC:[CBIBHHIIE JCKRAPCTRCHHLIX BEIECTB

MHTEHCHBHOCTB BCACLIBAHNS IEKAPCTBEHHBIX BELLECTB B XENYAKE U KHUICYHU-
K€ BO MHOTOM onpenessercst HautnaueM nuuy B aTux oraenax KKT. Ckopocts ony-
CTOLLUCHHS KEJVIAKA I NPOABIKEHHS TTHLIM 1O KMIIEYHUKY 3aBHCHT OT €€ COoCTaBa.
Hanpuasep, BcacsiBaHile HEKOTOPLIX NpenapatoB HHrHOHTOpoB-OHChOCHOHATOR
KOCTHOII pe3opBLi (MPHMEHSIOT TPH JIeUeHHH OCTe0Iopo3a) NpH yrnoTpebaeHHH
COBMCCTHO € MHLeil NpakTHYECKH HHYTOXHO, a MPH COBMECTHOM YNOTpebAeHHH
¢ Kodhe Wi aneasCHHOBLIM COKOM cHibkaeTcs Ha 60%. 9tu npenapathbl OKa3biBa-
10TCs1 e KTHBHBIMH TOJIBKO NIPH YNOTpebaeHHH Ha MYCTOMH XeJyNoK.

B ocHoBe H3MEHEHHs XapakTepa BCACBLIBAHHMSA B MPHCYTCTBUH MMHIUH B XCNYyAKe
M BEPXHUX OTCAAX KHILCHHHKA JIEKAT padiuyHble MexaHu3Mbl. HekoTopele npe-
naparbl 00pa3yloT B KeJyAKe XeJNaTHbIE KOMIUIEKCH C ABYX- W TPEXBANIEHTHBIMH
KATHOHAMM: XKCJIE30M, Ka/IbLIHEM, MarHHeM, HHHKOM, alIOMHHHEM, B pe3yibTaTe
yero Hapyiuaercs MX BcachlBaHue. HanpHMep, BcachiBaHUE XKene3a H3 MHHEpalb-
HBIX KOMIUICKCOB CHIkaercst Ha 50% rnpH ero ynotpetieHHH COBMECTHO C MHUILEH.
[Mpenapatsl Xene3a HECOBMECTHMBI:

* ¢ OTpYyOsSIMH;

* gifuamu;
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* nuuiei, GoraToit BONTOKHAMM;
* yaem;

* Koe;

* MOJIOUHBIMH NMPOAYKTAMU;

* [IpenapatamMi KaJibllHs.

OnTHMANLHBIN PEXUM BCACHIBAHNA XKeJie3a npu ynotpebaennn ua nycroii xeiynok
¢ 0OBIIMM KOJIMHECTBOM BOJbI

AHTHOMOTHKM TCTPALMKINHOBOIO psifia M LMnpo(uokcauribl B MPUCYTCTBUHM
MOJIOYHBIX MPOAYKTOB 00pa3yloT HEPACTBOPUMBIE KOMIUIEKCh! C KalnbIlMEM, B IIPH-
CYTCTBMHM aNIOMWHUHCOAEPXKALLIUX aHTAUMAOB ¢ anioMuHueM. M nekapcTBeHHOE
BEIECTBO, U CBA3AHHBIA C HUM MHMKPOJIEMEHT YK€ HE MOTyT ObiTh abcopOupoBa-
Hbl KHIIeYHOH cTeHKOH. [Lis Toro, 4tobbl u3bexaTh ONMCAHHBLIX U MHOTUX [PYTUX
¢dopmM B3aHMONEHCTBUA JIEKAPCTBEHHBIX BEILIECTB U MMKPOINIEMEHTOB, PEKOMEH/LY -
€TCA YETKO COOMIONATh MHCTPYKLIMHU MO NMPUMEHEHUIO NPEenaparoB, KOPPEeKTHPOBATD
norpebieHue NauueHTOM BATAMMHHO-MUHEPANBHBIX 100aBOK.

Camo mo cebe BcachlBAaHME MULLM TAKXKE CrIOCOOCTBYET HApYILICHMIO BCAChIBAHHS
JIC B BepxHux oraenax XKT. Tak, B npucyrcTBun Go/IbILOIO KOJANYECTRA IMHILIEBBIX
BOJIOKOH B XeJTyaKe H3MEHACTCS 3 PEKTUBHOCTb ACHCTBUS TPULIMKIMYECKMX aHTHIIC-
NpPeccaHTOB (AMUTPUIITHIMHA), MOCKOJIBLKY OHM abGcopOupyIoTCs MUILEBLIM BOJOKHOM.
JeicTBre CepaeyHoro rMKo3uaa AUIOKCUMHA CYLICCTBECHHO CHUXKAETCA MPH B3auMO-
OeHCTBUM C MIUEHUYHBIMM OTPYOSIMHM M OBCSIHBIMM 3epHami. Ha npuMmepe JAMTroKcHHa
MOJXHO I10Ka3aTh B&XHOCTh U1 BeackiBanus JIC Takoro napamerpa, kak pH xenyaou-
Horo coka. Ero BcackiBaHHe akKTUBHO TOMILKO npu HopMaibHoM pH B Xenyake, npH
TMINEpaLnIHOM COCTOSIHMM MPOMCXOIUT 0UeHb BLICTpoe paspylienye aurokeuta, Ha-
0bpoT, NPOTHBOrPMOKOBLIH NMpernapaT HU30pal BCACLIBACTCH B XKEJIYIKE TONLKO B KMC-
JI0i cpene. Y rnauueHToB ¢ HU3KOH KHCIOTHOCTRIO JIMO0 NPHHMMAIOUINX AHTALHAHbIE
npenaparkl MOXeET HabmonaTeca KpaiHe HU3KUil adyhexkT npuemMa Hu3opaia.

AbBcopbuus HEKOTOpPLIX APYrMX MpEenapatoB BO3pacTactT B IPUCYTCTBHM
nuiuKd. HanpuMmep, 6MOMOCTYNHOCTL AHTHPETPOBHPYCHOTO Npenapata uedhruHa
Ha 25% Bbille, €CJIA NPUHUMATh Ero COBMECTHO ¢ nuuieit. [ins Toro, utobbl obe-

CMEeYMUTh ONTUMAaNIbHOE MOCTYNeHHE aKTUBHOIO BEUIECTBA B KPOBOTOK, €ro Ha/l0
YIIOTPEOAATE MOCHE ek,

BzaumoneicTEHE NPH 3HTEPAILHOM MHTAHHH

MopMy BBEAEHMS MUTATEJIBHBLIX BEIIECTB YEPE3 30HI HCMOJIL3YIOT MPH HEBO3-
MOXHOCTH MallMeHTa CaMOCTOATEJILHO OCYLICCTBANTL IMIOTATE/IbHbLIC ABHXKCHHSA
¥ obecneuuBaTh aleKBaTHOE MocTyruienre numm. Mcnonp3osanue TpyokH, no Ko-
TOPDH BBOOUTCH NHWILA, IUIA BBEACHHA JICKAPDCTBEHHLIX CPENCTD MOXCT OBITL OC-
JIOXXHEHO HECOBMECTHMOCTBIO MUTATENBHOM CMECH M HCIMOJIL3YCMbIX MALMCHTOM
JIC. INaronormyeckoe p3auMoneicTere JIC M muiu seaeT K obpasopaHHio rpaHyl,
reis, HAMUNaHMWIo NMUTATeIbHOW CMECH HA CTEHKH TPYOKH, BeayuieMy K ¢¢ 3aKyno-
puBanHuio. TogoGHbIe MPOGeMBl BOHMKAIOT NPY SHTEPAILHOM BBEACHHH HCHPO-
JIENTTHKOB, IceBnoad)eApruHAa, NpenapaTos Xele3a B pacTBope.

BonbiIMHCTBO MccnenoBaHui Biaumonekcersus JIC ¥ BBOAMMON JHTCPAIbHO
MUY CBHAETENLCTBYIOT 06 MBMEHEHUSX CO CTOPOHBI nocneaHeit. OpHako He MCHb-
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liee 3HaYCHHEe UMCEET OLICHKA BAMAHMA MUILK HA U3MEHeHHe buonocTynHocTH JIC
MPpH IHTEPATLHOM NMUTAHUU. AKTYaNTbHOCTb U3YYCHUSA ITOrO BOMPOCA BLICOKA B CBS-
3K C pacTyuiedl NpakTUKON NMPHUMEHEHHS SHTEPAIBHOTO MUTAHMS MPH PaTUHHBIX
NAaTOJIOTrHsIX.

PHCHPEHEJIEHII'E JIEKAPCTBCHHOIDO BEILECTBA B OpraHHiMe

Kak rosopuiiocs Bbillie, OCHOBHEIM BETKOM U1a3Msl, 06pa3yiolium cesizu ¢ JIC,
ApnsieTcs anbdbymud. Hu3kui yposeHb obecrnieyeHHOCTH OpraHuaMa ajibbyMuHOM
B cuity 3abo/ieBaHusl MM HENOCTATKA NMUTaHHA MeHee 3 r/mn MOXeT ObITh MPHYH-
HOi#1 0OpasoBaHus HegocTaTouHOro Kotuuecrea ceaseit JIC ¢ GekaMU-TepeHOCY H-
Kamu. B cuiy 3Toro B ceiBOpOTKEe HakaruiMBaeTcs 60bliiee KOMHYecTBO CBOBOAHO
unpkyaupytowux ppakumii JIC. INpuem crannapTHoi no3bi Takoro JIC nauueHToOM
C MOHMXEHHBIM YPOBHEM a1bOYMHHA B KPOBH MOXECT Bbi3BaTh OoJice BbIpaXXeHHBIH
atheKT, YeM y ueNoBeKa, YPOBCHbL albOYMUHA B KPOBU KOTOPOTQ COOTBETCTBYET
HopMe. B ¢Bs3KM CO CKa3aHHBIM BbILIE CAGAYET NMPOABISATL 0CODYI0 OCTOPOXHOCTE
npu HaszHaueHUH BapdapuHa — npenapara, NPakTHUYCCKH MOJHOCTEIO CBA3LIBA-
IOLIETOCA ¢ DC/IKAMM M1a3Mbl, NALMUEHTAM, Y KOTOPbIX OTMEYAETCSI HU3KHI1 YPOBEHb
OC/KOB B KpPOBH, B YACTHOCTH, MOXHALIM nauueHTam. Bricokas KOHUEHTpauus
cBoGoanbIX ppakunii BappapuHa B KPOBH BEIET K CYIIECTBEHHOMY MOBBILLIEHHIO
€€ AHTHKOAryJIMLLHOHHBIX CBOMCTB M, KaK C/ICACTBHE, PA3BUTHIO KPOBOTCUYEHUM.

MeTa00an3M AeKAPCTBEHHBIX CPCACTB

3a cuer BAMAHMA HA AKTHBHOCTL (PEPMEHTOB MEUEHU M KMIICMHMKA, YYacTBY-
X B metabonuasme JIC, oneMeHThbl MUK MOTYT YCKOPSTE WIH 3aMeLsiTh Mpo-
tiecent npespateris JIC, npoucxoasitive B 3THX OpraHax.

Hanpusmep, ninwa, Goratas 6e/1KoOM, HO COACpXKaLLasi MAIO YIJIEBOAOB, CHIDKAET
AKTHBHOCTL MeTabonu3Ma Teo(pHIINHA B MEYEHH, YTO BEAET K HApYLWICHHIO KIIH-
peHca npenapara.

Ipyriov npusMeponm BinsHust il Ha Metadonnam JIC spnsaetca nrnbupyouee
aeiicTBe coka rpeiind)pyra Ha MeTaboin3M HEKOTOPBIX HHTHOMTOPOB KalbLHMEBBIX
KaHanoB i HHrHOHTopoB KoA-peiykTasbl B TOHKONH KHUIKe. ['peindpyT HHrHOMpYyeT
(Gepment 3 A4 cueremst tutoxpoma P450, orseTcTBEHHDBIH 32 OKCHAATUBHLIH MeTa-
Gon3M MHOTHX NMPEnaparTos, NMPUHHUMACMBIX OpanbHO. KIIHHHYECKH 3HAYMM 3TOT
apdekT aeiicTeus rpeiindpyra JUis MpenaparTos, MMEIOLMX HMU3KYI0 OHONOCTYITHOCTh
Npi BBCACHMH vepe3 poT. OHH METaOON3UPYIOTCS U HHAKTHBHPYIOTCS IIPH YYaCTHH
(epmenta 3 A4 cuctembl wutoxpoma P450 B kuueuHoii credke. Ilpy nonanaHuu
rpeiindpyra Win ero coka B KMUICYHHK CHCTeMa MeTaboaU3MpYIOLIHX (DEPMEHTOB
HeoGpaTHMO HHIHOHPYETCA M MeTabGoIM3M npenapara npekpawaercst (pue. 11.7).

Pe3ynbTat 31010 — CYIECTBEHHOE MOBLILEHNE KOHUEHTPALIMH HeMeTabonH3u-
POBAHHOIO NpEnapaTa B KPOBH H, KaK CIENCTBHE, €0 YCHICHHOE (hapMaKoiork-
YECKOE ISIICTBUE BILUIOTH A0 NMPOSBNEHHS ToKcHYecKuX addbekTon. JnTensHOCTE
neiicreua rpeitndpyra Ha depmenT 3 A4 cucteMbl LnToxpoma P450 cocrasmsier
He mexee 72 u. CtonbKo BpemeHH Tpedyercst Ha BOCCTAHOB/IEHHE MHAYLHPOBAHHOIO
(bepmenTa. B TeueHue 3TOro BpEeMEHH NMMHHALMS rpeindpyra He cnocobeTByeT
yayuameHio metabonusma JIC. CxoxuM AeHCTBHEM 00/1a0aI0T APYTHE UNTPYCOBLIE!
MOMEJIO, TAHXEJ0, HEKOTOpPbIEe BU/ibl are/IbCHHOB.
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CoKrrEANe@PYTA—
WHIABUTOP CYP3A4

YrHETEHUE
BUOTPAHCHOPMALIMA
CUNOEHAGUNA

pEueInaI MOBLIWEHWUE

+~".Nocne KOHUEHTPALMW
¥ CUNAEHAGUNA B NNA3ME

MMnoToHus

Bpemna

Puc. 11.7. Mexannam s3anmoneiicteus cuuaeHadguna (Buarpst) ¢ rpeitng)pyroBbiM COKOM

Konkypenuwusa mexiny nuiieit u JIC (Hanpumep, 6eta-anpeHodI0KaTOpOB METO-
NMpoJiona v MporpaHoioa) 3a MeTabou3upyioine (hepMEHTBI MOXKET CYLLICCTBEHHO
B/IMATH Ha TeYCHUE nepBoi (pasel MeTabonunima 3Tux npenapartos. JIC, abcopbupo-
BAHHBIC B KMILEYHUKE, YEPE3 CUCTEMY BOPOTHOM BEHbI NONAAAIOT B IEUCHb NPEXKIE,
YeM NOCTUTraloT cMcTeMHOro kposotoka. [lockonbky muorue JIC aktueHO MeTa-
OonM3upyloTes B NPOLIECCE MEPBOro 3rana Metaboau3Ma B rneyeHu, Juib HeDOb-
LIOE KOJIMYECTBO OPUIHHAJILHOM 1036l NMONANacT B CUCTEMHBINH KPOBOTOK M Jajice
B OpraH-MHUIUEHb. B HEKOTOPLIX CnyYasX 3TO KOJMUYMECTBO MOXCT ObITL YBEJIUUEHO
3a cuer KoHKypeHTHoro aeicraus JIC u nuum. Korpa nuwa m JIC Konkypupyior
33 OIHHU U Te Xe (bepMeHTHl MeTabonu3ama B neueHu, Gosbliee KOJIUUEeCTBo nperna-
paTa MOXET NOonacTb B cMcTeMHbli KpoBoTok. Eciu nosa JIC paccuutana st no-
TpeOJieHUs1 HaTOLLAK, 3TO MOXET NMPUBECTH K Pa3BHUTHIO TOKCHUCCKMX 2(peKTOB.
C y4yeToM ONHUCAHHOrO creuu(UUEecKoro B3aUMOACHCTBHS MMPHEM METOIPOJIoJIA
W NPOINpaHOoJIoaa PEKOMEHI0BAH COBMECTHO C MHILEH MJIK Cpa3y 1ocie ¢/ibl.

BhiBefieHHe NeKapcTBEHHbLIX CPefICTE

DICMEHTBI MULILKM MOTYT BAMATH Ha pe3opoumio JIC B noueunnix Kanaibuax. Tak,
ripoLieccel peabcopOLUMK MpenapaTos CONEH JINTUS, UCNIONb3YEMbIX B IICHXHATPUN,
M TPUCYTCTBYIOLLEIO B OPraHMW3Me HATPHsL B NMOYCYHLIX KAHAILLAX TECHO CBA3AHbI
Mexny coboii. Ilpy Hu3KOM rnoTpebneHun HATPUSI MM NpH 06e3BOXKUBAHUI Op-
raHM3Ma MOrJIOLICHHE HaTpHsl NMouykaMmu Bo3spacraet. OAHOBPEMCHHO BO3PACTACT
peaGcopbLmsa NpenapaToB JIMTHS, YTO BENET K Pa3BUTHIO TOKCHUYCCKHX 2(heKTOoB.
HaobGopot, npu u366ITOYHOM NMOTPEONEHUH HATPHS €ro BLIBEACHHE C MOYOH BO3-
pacraeT. Bo3pacraer Takke BhIBEACHHE JIMTHA H, KaK CIACACTBUC, CHHXKACTCH Cro Te-
paneBTUYECKOE NEHCTBHE.

JIC, npeacrasisiiolye coboi cnabdbie KUCIOTHl WK OCHOBaHMSI, MOMANAIOT B CH~-
CTeMHBIH KPOBOTOK H3 NOoYeYHbIX KaHANBLIEB B HEHOHU3HPOBAHHOM BHILE. Cnabo-
KUCJIBIE YaCTHU B! BEIBOOATCS ITPH 3Ha4YeHUAX pH, cooTBeTCTBYIOIMX KHCI0i cpele,
LIeI0YHbIe — NpH 3Ha4eHUAX pH, cooTBeTcTBYIOMIKX LeOHHON cpeae. M3McHEHHE
pH Mo4H ecreccTBEeHHBIM 00Pa30M BEILIBAET H3MEHEHME KosnuecTpa JIC, nepexo-
JSIIEro B HEHOHH3UpOBaHHOE cocTosiHMe. CnenoBaTeNbHO, U3MEHSEeTCsl M KOJTHYC-
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crso JIC, noasepraionierocsi KaHaibUEeBO# peabeopbumn. MoOYHBIE MPOAYKTHI,
GONBUIHHCTBO (PYKTOB M OBOLLCH CIOCOBCTBYIOT OlICaMBAHUIO MOUM, OCOBEHHO
npu MoHoauerax. [Mpenapar, BbiBEAEHHE KOTOPOIO 3aMe/UISICTCH M3-3a M3MEHe-
HUst pH MouM, 3a1epXuBaeTCs B KPOBOTOKE, YTO YCHIMBACT €ro JAeHCTBUE BIJIOTH
J10 pa3sBHTHS TOKCHMUCCKHX (PP CKTOB.

MuTepecHsim ahdexTom obnanaer nakpuiia, ussectHas 6osbiie Kak duTonpe-
napar KopeHb coloAKH. B cocTaBe pa3HOOOpa3HbIX MUKCTYP OHA LIMPOKO MpHMe-
HSCTCH JUIS JIEUEHMS! Kallisl, B KOHAUTEPCKO! MPOMBILLIJIEHHOCTH OHA HCITOJIb3YeTCs
KakK apomarusatop. Ee ynorpebnenue 3Ha4MTe/IbHO TIOBBILIACT YPOBEHb KOPTH30~
Jla B KPOBM, YTO BEJCT K MOSBIACHHIO CHMINTOMOB [CCBAOTHIEPAILAOCTCPOHH3MA.
Beaeactsue atoro yBeanuuBaeTcs MoroleHHe HaTpus NOYKaMu, BO3pacTaioT 3a-
JEPXKKa BOALI M IKCKPELHA KA, NOBLILIAETCA apTepHanbHOE JaBleHHE.

W3menexue AeACTBUA NEKAPCTBEHHLIX CPEACTB NOA BNUAHWEM NULLEBLIX BEWECTB

Oxnnaempie a(exTsl ASHCTBUS JCKAPCTBEHHBIX CPEACTB MOIYT CYLUECTBEHHO
H3MEHATHLCA B PE3y/IbTATE B3aMMOACHCTBHS C MHMIUEH HA pasHbIX 3Tanax Ux [peppatie-
HUit B opranuame. OnHUM 13 HauboJiee H3BECTHLIX MPUMEPOB BIUSIHHSA KOMITOHEHTOB
nun Ha appext JIC apnsercs yeuneHue ACHCTBHSA aHTHACTPECCAHTOB — HHIMOM -
TopoB MoHoaMuHokeunaisl (MAQO) — npu B3aWMOIEHCTBHH C NMPECCOPHBEIMH Be-
LICCTBAMM: THPAMITHOM, AOMaMHHOM M rucraMuHoM. B Hopme Ouonormueckoe
NCHCTBHE HTHUX BELICCTB, MOCTVIAIOWMX C MULICH, HECYILUECTBEHHO, TAK KaK OHH
NCAMMHMPYIOTCH MOHO- W IHAMHHOKCHAA30ii. YnorpebicHue npoaykToB € BbICO-
KIM colepAanineM THpamuna Ha ore npenapatos — uHrubutopos MAQO upesato
PA3BHTHEM THIEPTOHHYECKOr0 KpH3a M MOXCT NPCACTaBNATbL YTpo3y JUISl XKH3HH,
Bo n3bexanue onncanHoro 3gpekTa peKOMeHAVIOT MPUMCHEHHE YPECKOXKHBIX CH-
crem BeeacHms uurnbnropos MAO (puc. 11.8).

«CbipHbIn» cuHgpom: noBkiweHne All, YCC, aputmum

V. MeraGonurel
MpecuHanTuyeckan HOpafpeHanuHa
MeMGpaHa AHTWOENPECCAHTLI —
nHrnbuTopsl MAO
(moxnobemnp)
TupamuH
Hopaapenanwd

AppeHopeyenTtopbl

MocrcuHanTHYeckan
memBpaHa

Puc. 11.8. MapmakoauHaMuyeckoe B3aUMOMCHCTBHE JICKAPCTBCHHOIO BEILIECTBA C nuiei
(Ha npuymepe nurndburopa MAO 1 THpaMHHa)
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He#cTBie KoenHa, NOCTynaoWero ¢ MULIeii, B NpuUcyTcTBUU aMpeTaMHHOB,
METHADEHUAATOB, TCOMIUINHA CYUIECTBEHHO BO3pacTaeT, BLI3LIBas NOBLILUEHHYIO
HEPBO3HOCThL, TPeMOp, Gecconuy. B To Xe Bpemst npH oHOBPEMEHHOM NpUEME
C TPAHKBHIM3ATOPaMH OCH30AMA3ENMUHOBOIO psiia KOMEHH CYIIECTBEHHO CHUXAET
MPOTHBOTPEBOXHBII 3G EKT UX neiicTBHA.

AHTHKOArynaHT BapdapnH, MHrMGHpys obpazoBanue akTuBHOIl GJOPMEI BHTa-
MitHa K, cHIKaeT cuHTes B neveHn ButaMut K-3asucumelx haktopos TpoM6oo6pa-
30BaHHA. Ha (hoHe npHeMa npenapara peKOMEHAYIOT NMOBbILLEHHOE YIIOTpebieHHE
BUTaMHHa K B uensx noanepxauus ero bananca, HeoGXoaMMOro JUisi HOPMATLHOTO
(hYHKUHOHHPOBAHHSA CBEPTHIBAIOLLEH CHCTEMBI KPOBM. HeKoTOpbIC APYriHe 21EMEH-
ThI ITUILH TAKXKE YCUIIMBAIOT AeicTBHE BapdapHHa.

ANKOronb

Coueranue ankoros ¢ panoM JIC Bei3piBaeT yeyrybiacHHE TOKCHUECKOTO Jeii-
CTBHA 3TaHOJIa Ha opraHuaM. [Ipuem 6eH3oauazenuHon, GapbUTYPaTOB COBMECTHO
C AJIKOroJIeM BbI3bIBACT HAPYLICHHE KOOPAMHALIMHK, MATOJOIMYECKYIO COHJIMBOCTE,
Jpyrye npu3Haku yraetenus: LIHC.

STaHOJ OKa3bIBaeT pasfpaxaloulce AeHCTBHE Ha CAM3KUCTYIO 0B0I0UKY XKeyaKa.
Ha 3TOoM doHe npuem Apyrux npenapaTos, MMEIOLIMX CXOKHMIA noBoUuHBIH 2¢QeKT,
HanpHMep acnMpHHa, YpeBaT MOsABJICHUCM 3B KCJIYAKA, PAa3BUTHUCM KCIIYIOUHBIX
KPOBOTEYEHHA.

ITpn npueMe HaTOLAK anKoroyib MHrHOHpYyeT riokoHeorenes. [puem MHCYIH-
Ha ycyrybnsier 3ToT 3 dexT.

[1pu ynotpebnennu ankorons Ha (poHe npuema psiia JIEKapCTBEHHBIX CPEACTB
(MeTpoHuIa3ona, xiopaMpenukona, ¢hypasonuaoHa, 1ehaiocnopuHoR, KIOTpHMa-
30J1a, AUCYab(dHUpaM) ONMUCAH TaK Ha3bIBAEMbBIH aLIETANILAET MIAHBIH CHHIPOM, COMPO-
BOXIAKLIMHCH KapoM, 03HOOOM, OIbILLKOMH, cepaliedueHmem, cTpaxom (puc. 11.9).

MeTtpoHugaaon
Xnopamdennkon
DypasonuaoH
LedanocnopuHel
KnoTtpumason
Awcynbthupam

-

>

_ KUCNOTA

AueTtanbaerua-
fervaporeHasa

Puc. 11.9. DapMakOKHHETHYCCKOC BIAHMOICHCTBHE HEKOTOPLIX JICKAPCTBCHHBIX CPCACTD
C aKOroJieM (pasBHTHE aLCTANBACTHIHOTO CHHAPOMA)

B wactHocTH, nmpenapar aMcyib(ph)upamM, MHTHOUPYIOLMIA aiblerviuernapore-
Ha3y, bnarojaps KOTOpPOM 2TaHOJ KaTaboNMU3UpyeTcsl B I1CUEHH, UCNOJbL3YIOT [lsl
JiedyeHus ankoronusMa. HaxkorieHue B KpPOBM alETANLIErMAa BEUET K PasBHTHIO
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MPHJIMBOB, MPUCTYMOB roJ0BHON 601K, TOWHOTEL. Beneactaue yrpoasl ieTansHoro
Mcxoa oTOOp NalMeHToB, KOTOPHIM Bpay TUIAHUPYET Ha3HaueHHUE Ancyabpupama,
JIOJIKCH TPOBOIMTLCSA € 0CO60I OCTOPOXHOCTBIO.

Nencreue NIEKapPCTBEHHBIX CPEJCTE Ha NUWY

BeacbiBanHe MHTATEIbHBIX BENIECTB

Bo MHOTHX CiTyuasix B3aMMO/IEHCTBHE JIEKAPCTBEHHBIX BELLIECTB M MUIIIH OKA3bI-
BaeT BJMAHHUEC Ha opraHu3M. Brillie rOBOpHIOCE O HAPYILIEHWH BCachiBaHWs psna
JIC u3-3a 0bpazoBaHHsl MMM XEIaTHBLIX KOMIUICKCOB C Y4aCTHEM XKeJie3a, KalblIus,
Marvmus, AIOMHHUA W ap. B peayastaTte 3TOro npouecca aHaIOrHYHBIM 06pa3oM
HapyLAaloTCA TAKXKE BCAChIBAHWUE U MOCACAYIOLIAS LIHPKYISALMUS MUKPOIJIEMEHTOB,
YYACTBYIOLLIMX B COOTBETCTBYIOWIMX peakuusax. TeTpauMKIMHBL U UHnpodIoKea-
LUHHBl AKTHBHO CBS3bIBAIOTCS B XENYAKEe C KaJblMEM, MOCTYNAaiolUIMM B COCTaBe
MOJIOYHBIX MPOAYKTOB. B HECKOABKO MEHBLUCH CTENCHH YKa3aHHBIC Tpenaparsl
CBA3bIBAIOTCSI C APYTUMH KaTHOHAMM: XKEJEe30M, MarHMeM, UMHKOM. B 2TO# cBA3M
MpH npueme 3THX aHTHOMOTHKOB PEKOMEHIYETCS [PEKPATHTDb IPHEM MHMKpPO3Jie-
MEHTOB M CJEANUTH 32 COCTABOM MUK, 4TODLI M36EraTh HEXeNnaTenbHbIX B3aUMO-
JeHCTBIHIL.

CyliecTBeHHOE CHIDKEHHE BCACBIBAHUS XHPOPACTBOPHMbLIX BUTAMMHOB OTME-
yaeTcs NP MpHEeMe HEKOTOPLIX AaHTHTUNEPIHNHAEMHYECKUX MPeNnaparos, a TAKxKe
npu ynorpedneHnu Gonee 30 Ma B 1€Hb MUHEpaIbHOTO Machaa (Taba. 11.11).

Tabanua 1111, BaanmonciicTsie HEKOTOPLIX NCKAPCTBCHHLIX CPEICTB H BUTAMHHOB B Opra-
HIIME

IHuiessic NPOAYKTHI
Mexannam DdexTnl il IeKAPCTBCHHBIE
pynna JIC Buramunsi -
BlaumoaciicTeua | B3aumopeiicTeus cpeacraa
NpoYHAAKTHRH
Antukoarvistinms | K MurnGuposanne | Cuinkenne cuntesa | [penapatsl
HEnpaMoro Jeii- obpalopaHus TpomGooOpasyio- | BuTamiHa K, opous,
CTBIA akTunHoil hopmbl | wnx akTopos, HMCIOLIHE 3ENEHBIC
(sapghapui) siTasmita K NOBLILICHHAA KPO- | IMCTbA, 3Bep0boil,
BOTOUHBOCTD ABOKANO, YK, YCCHOK,

nanaiisa, MaHro, npe-
napathi BUTaMuHa E,

XeHLUEHb
Bnokaropui B, VxymuieHue sul- | THNOBHTAMHHOI TOBSIXBA NMEYEHD,
H -peuenropon cBoGoXKACHIA JPOXXH, Npenaparst
(tsemudin) H3 MHILCBLIX BHTAMHHA Bu

NPOLYKTOB, CHH~-
KeHHE CeKpeLii
BHYTPEHHErO
thakTopa
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Oxonvanue maén. 11.11

[Tnuessie npoayKTsi
Tpynma JIC BT, Mexannsm 3¢¢€I§Thl N JeKapCTReHIbIe
BIaUMOACHiCTBIA BIAMMOACHCTEHA cpeacTaa
npogiIaKTHEN
BapGutypatnl D, K, Huaykis mera- | Cuiskenne ypopusi | BUtamitHHbIC KOM-
(thenoGapbuman) thonnesan | Gonuama AKTHBNBIX (hopM IUICKCLI: BUTAMHH
KHCnoTa BUTAMHHOB K n cponmenan kneno-
Ta — OBOLLLI, MMEI0-
LIHE 3CACHLIC TUCTLS
TpHuHKIHYECKHE B, Hapyuwienne cun- | Funosuramnnos B, | Butamiibie Kom-
AHTHOCTIPECCAHTH Te3a Koepmen- TJIEKCHI: NMeUCHb,
(asmumpunmuaui) TOB U3 pibodna- MOUKH, Cepille, IpoX-
BUHA AM, MUHAIL, ChIpBI,
OBCAHAN Kpyna, siua,
TROPOT AKHUPHLII, pXKa-
HOI X120, ropaanna,
cos, rpeua
Llurocratuky ®onuepasn | MurnGuposanue | CHiskenue yponis | Burasmuiibie Kom-
(memompercam) KHCnoTa | hepMmeHTa AMrH- | akTHBHOI hopMbl | IEKCHE
apoconaTpenyk- | BUTaAMMHAa, OBOLLM, HMCIOLNE
Talkl PA3BHTHE MCTATO- | 3CACHBIC THCTHA
GnacTHoit anemun

3a cyer BausiHuA JIC Ha Bpemsi npebGuiBaHUA MUILKM B ONpeacacHiibiX OTaenax
XKKT ee BcaceiBaHue MOXET YCKOPATLCA 100 3amemwnatees. Menoas3osanne cia-
OHTENILHEIX CPEICTB BEJET K MOTEPE OPraHH3MOM KaJIbLMsA M KNS 3a CUCT YCKOPEH -
HOTO ABMXKCHHA MHULIEBOro KOMKa Mo KuiueuHuKy. CTOMT MUMETD B BUJLY, YTO IMAPCIO
MOI'YT BEI3bIBaTh NPENaparkl, COACPXKaLLUe padjIMYHbIC caxapa, HarnpuMep copoHTOI.

BeeaeHue npenapatoB, NPUMEHSEMBIX MPH JIGUEHWH sI3BCHHOIT Bone3Hn Kenyi-
Ka, TAKUX KaK aHTaroHMcTsl H,-perientopos, MHIHGMTOPBI NPOTOHHOIO HAcOCA,
aHTHCEKPETOPHbIE CPEACTBa, 3HAYUTEILHLIM 00pa3oM onpeie/sieT roMeocTas B 1o-
JIOCTH Xesyaka. Llenb MxX npUMeHEHUs — CHHXEHHE CCKPCLIMM XEAYI0MHOI0 COKa
W nossiieHHe pH xenyaxka, B aTHX yCIIOBHAX CHMXACTCH BCAChiBAHHWC BUTAMHHA
B,,, MPUUEM KaK 3a CYET YXyALICHUS €r0 BLICBODOXACHMSI M3 MUILCBbIX MPOAYKTOB,
B COCTaBE KOTOPBIX OH MOCTYMAaeT B XKEJNYAOK, TAK M 34 CUCT CHUXEHUs CCKpCLLHH
BHYTPEHHETO (haKTOpa, BbI3LIBACMOro AeicTBHEM aHTaronucros H,-peuenTtopos.
I1py 3alenaymMBaHUK CpEibl XKEeJIyaKa yXyIuaeTcsi pcachipaHne GoNbIIMHCTBA Ka-
THOHOB, YONTMEBOI KMCIOTHI, 6ETa-KapoTHHa.

Haubonplune 3aTpyIHEHUS BCACLIBAHUSA NHTATE/IbHbIX BEUIECTB BbI3bIBACT IPH-
eM [penaparoB, paspylialonMX CIM3MCTYI0 060J0ouKy KMileuHuka. Dtn JIC no-
JaBlAIOT AKTHBHOCTE BOPCUHOK H MUKPOBOPCHHOK KHUILUEHHMKA, HApyLLasi, TAKHM
obpasom, paboTy cHCcTeMbl KMLIEYHOrO TPaHCIIOpTa, HEODXOAWMOTo JUisi HOPMaJIb-
HOTO BCAChIBAHMSA MHUTATEIbHBIX BelEeCTB, K HUM OTHOCATCS KOAXUUHH (IIPHMCHSA~
eTcsl [UIA JIeYEHHE MOoAarpsl), NapaaMMHOCATTMLIHIOBas KHCIOTa (MPHMEHSIETCS ITPH
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JieueHHM TyOepKyJie3sa), cyib(hacanazuH (MpUMEHAETCS NPY JieUeH|H S3BEHHOT0 KO-
JINTAa), TPUMCTONPUM (BXOIMT B COCTAaB OAKTPUMA), XHMUOTCPATNICBTHYCCKHUE CPei-
crea, GonpwinHeTBo HITBC. Kpome Toro, npy WHTENEHOM npumenendu HITBC
Pa3BHBACTCH MOPaXEHUE TONCTON KUILIKH B BUAE HeCTICLM(HYCCKUX KOJNUTOB, KITH-
HUYECKH NPOSIBJISIIOUXCS KNIICYHbIMM KPOBOTCHCHHUAMM, OUapeeit, CHUKEHUEM
Maccol Tesa, Keae3oneUUHTHOH aHEMHEH.

MeTaboan3M MHTATEAbHBIX BEUIECTR

JlexapcTBEeHHbBIE CPEACTBA MOTYT YCKOPATH METa60/1M3M NMUTATETLHBIX BELIECTB,
nosbiwas norpebHocTe B HUX. Tak, (peHoGapGuTan WHAYLMPYET ACHCTBHE Meye-
HOUYHBIX (PEPMEHTOB, BOBJICUEHHLIX B MeTabonu3aM ButamuHos D, K u donuesoii
KHCJIOTBI, MTO BE/IET K CHHXKEHUIO MeTabonu3Ma 3Tux BeltecTs. [Lns nomnepxaHus
aZeKBaTHOro ypoBHsi BUTaMuHoB D, K u donnesoit KHCIOTEL B OpraHU3Me npu Ha-
3HaucHun DapOUTYpaToB PeKOMEHAYIOT NMPHHUMATL COOTBETCTBYIOIIME BUTAMWH-
Hble go6aBku (cm. Taba. 11.10).

Hpyras chopma BosneiicTaus JIC Ha MeTaBGoIM3M NMUTATE/IbHBIX BEILIECTB COCTOUT
B OJIOKHpOBAaHKHN NMPeBpaLLEHMS MPOBUTAMUHOB B X aKTHBHBIE (hopMbl. MeTOTpeK-
CaT, UCTTOMb3YEMBbII MPH JICYCHHH HEKOTOPBIX BUAOB paka H peBMATOMAHOIO apTpH-
Ta, CAyXuT anTaronmctoM donnesoil kKucaotsl. [Ipenapat MHrHOUpPYET (EpMEHT
AUTHAPOOIATPEAYKTA3Y, NPENATCTBYs, TaKUM 00pa3oM, 0Opa3oBaHHIO aKTHBHOMH
(hopmbl ponnenoit kKucaorel, KAHHMYECKH 3TO MPOSIBIAETCA PasBUTHEM MeEraio-
OnacrHoit anemum. JInst npodinakTHKH TAKUX COCTOSIHMH ONHOBPEMEHHO C aHTa-
roHucTaMn (honnenoil KHCIOTLH PEKOMEHIYIOT NMPUHUMATE Npenaparsl (oiueBoi
KMCNOTBI, HE Tpebylolne po3aeicTsns aMruapodonarpeaykrasbl.

Bouiseaenne nuTaTeabHLIX BEIECTB
HekoTopoie IeKapeTBEHHbIE TIPENapaThl BAWAIOT HA BbIBEAGHHE MUTATEIbHBIX
BELLECTB, YCKOPAS AN 3aMeUIsisi X 3KCKpeLio noukamu (tabn. 11.12).

Tabamua 11.12. BansiHie HCKOTOPLIX JCKAPCTBEHHLIX CPEACTB HA BbIBCACHHE MAKPO- H MH-
KPOJACMCHTOB NN

I1penapar

I'pynna

Bnmanue Ha aKCKpeumo
NHTATENLHLIX BEUIECTH

DdpexTal

Mvpocenmi

[Tetacpuie Anype-

THEKI

lNMopuilueHe BhiBEAC-
HIS KUTHA, MATHMS,
KU1k, HATPHSA

Tunoxanueaus, runoHa-
tpHemua (y noneil crap-
WIEro BO3pacra)

Niuapoxaopriaing

Tuasiansie anype-

THKH

[MosbliueHNE BLiBEAC-
HILA KA 1 MAr{us,
NOHIDKEHHC BLIBEACHHA

TinoxkanueMun, npu
OIHOBPEMCHHOM ITPHEME
MIPENAapaTon Kaibuis Bbl=

KUTLLLHSA COKA YIpo3a FHMNepKaib-
LIMCMIH
CnupoHoNakToH KamniicGeperatowme | [MoHmxeHHE bolae- [1pH oNHOBPEMEHHOM
ANYPETHEH JICHHS KANHA, TIOBbI- NpHEME N1PeNapaToBs
LieHHE BRIBEASHHA HA- | KANHA BEICOKA YIpo3a r'M-
TPHS, X10pa, KUIbLIHS | MEpPKATHEMHH
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Oxonuanue mata. 11,12

Banssne na akckpeiwno
RPSARN T NHTATEALHBIX BELLECTD SppeRTE
SHananpun HHruGiropn CHikenne souaesicHusi | Ipu onnospemeHHOM
AHTHOTEHANH- KaJinsa npHeme ¢ Kanuiicbepera-
NpeBspalaluLero HOLLHMIL JIMYPETHRKAMH WK
thepmenTa npenaparaMu KUTHs BbICO-
KA YIPOo3a MnepKaiHeMiu
Mpennusonon [‘mokokoptruxkonnsl | Yaepxauue natpms, Passurne ocreonoposa
XJ10pa, yBeauueHne y NAaUHeHTOB, CTpaaa-
BbUICNCHNA KanHs, IOLIHX ACTMOI, peBMa-
Kb TOMIHBLIM APTPUTOM,

CcHCTeMHOI1 KpacHoii Boa-
JaHkoil, ueiecoobpaino
npHMEHEeHe npenapaTon
BUTaMKUHA D 1 Kanbums

XnopripoMainH MeHOTHAINHOBLIE Mosbiwenne poutene- | Mpn neaoctaTtouHOM No-
AHTHMCHXOTHKH Hus pubodmasuna CTYIUIEHHH BOIMOKHO
Pa3BUTHE TMITOBHTAMH-
Ho3a B,
AMUTPHTITIUIMH TpuuMkanueckue [MoskinieH e puiacie- IMpy HEAOCTATOMHOM 10~
AHTHAETIPECCAHTHI Hua pubochnasuna CTVIUICHUH BO3MOAKHO
pPasBHTHE FHNOBHTAMH-
Ho3a B,
Llucnnactun LiuTocratnkn [Mopuiwenne ppiBeae- | FunoMariueas, rurno-
HHA MArH M, KAIbUHA, | KUibLiesist, FTHIoKam-
kanusi, thochopa enmiust, runodgocthopeni,

Hanbosee ONnacHo papuTHe
FHNOMArHUEMUI, HEOD=
XOIHM [TPHCM TIPCTIAPATOL
MATHIE HA (POHE Tepanim

M3BecTHO, 4TO netiessie AUMYPEeTHKN ((hypocemMmil) YBCANUMBAIOT BhIBCACHHE
Kalusi, B CBA3KU C YUCM IPH UX NpueMe B obs3aTeIbHOM MOPSAAKE HA3HAYAIOT TIpe-
napatbl Kanus. Takxe 9TH npenapaTbl crioco6eTBYIOT 6osiee MHTCHCUBHOMY Bbi-
BENEHWIO MAarHusi, HaTpusl, Xnopa, Kansuus. [pu ux aaurensHom ynorpebieHun
PEKOMEHIYIOT BBEACHHUE MNALMUCHTY JOMOJHUTEALHBIX 103 YKa3aHHBIX MHKPO3JC-
MEHTOB. Y MOXMJIBIX MALWEHTOB Ha hOHE npuema nemiesbX AMYPETHKOB MOXET
PasBHTLCH rMITOHATPHEMHSA, CUMIITOMbI KOTOPOH MOTYT ObITh OLIMGOUMHO IPHHATHI
32 MPU3HAKHK BO3PACTHbLIX M3MEHEHWH NEATC/ILHOCTH MO3Td, CTAPHCCKOMN JIEMCHLLITH.

B cBoio oYepenb, THA3MAHbLIC AMYPETHKM TAKKE YBEJIMUMBAIOT BLIBCACHHC Ka-
JIHA MU MarHvsi, HO YMCHBLIAIOT 3KCKPELHIO Kanbuus. YnorpebiecHue npernapaTos
KalbUKs, pacrpoCTpaHEHHOE CPEeaN MOXMWILIX JIoNei B KauecTse MNpoHAaKTHKH
OCTEOropo3a, ONHOBPEMEHHO C MPHEMOM METIEBLIX NMYPETHKOB BEICT K Pa3BHTHIO
TMIepKabLIUEMHH.

Kanuiicbeperaomme OUypeTHKH (CNUPOHONAKTOH) YBEJAHUUBAIOT IKCKPEUHIO
HATPHMsl, XJIOpa M KalbUus, Y MalKHEeHTOB, MPMHUMAIOUIMX Npenaparbl Kaius Hin
CTPANAIOMIHWX NMOYEYHOH HEAOCTATOMHOCTLIO, MPHEM AUYPETHKOB TAKOIO THIIA CMO-
CODCTBYET 3HAYMTEJILHOMY MOBBLILICHHIO YPOBHSI KAMS B KPOBH.
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MHrubHuTOopsl aHrHOTEH3NHNIPEBpalLRIOLLEro GepMenTa (IHANATIPHA) CHUKAIOT
BbIBEJACHHUC Ka/usl, CrIOcOOCTBYS MOBBLIIICHHIO ero KOHUCHTPaUWHK B KpoBH. OfiHO-
BPEMEHHBIH MPHEM 3THUX MPENapaToB W KaTWHCOEPEraiolmx AUYPETUKOB BEACT
K PA3BUTHIO FMIEPKaTIMEMHHN.

B ¢cBo10 0uepeins, r1I0KOKOPTHKOMIBI CHUXAIOT BLIBEACHHE HATPUSI, B PE3Y/b-
TaTe 4ero BO3PACTACT €ro ypoBCHb B OpPraHM3Me M YMEHBIUAETCH 0OBEM BBIBOIH-
MO XKMAKOCTH. [1pu 3TOM BbLIC/ICHHE KNSl M KalbLUs Bo3pactaeT. KpoMe Toro,
npenapars! 3Toil rPyInbl CYLIECTBEHHO CHUXAIOT BCAChIBAHHUE KATbUMA B KHILIEY-
HUKE M HapywaioT OYHKIHH ocTeobaacToB Mo PopMUpPOBAHMIO KOCTH. BONbHBIM,
CTpanalolHM pEBMATOMIHBIM APTPUTOM, ACTMOH, CHCTEMHO¥M KPacHOH BOJIYaHKOM,
B JICYEHUW KOTOPBIX LIHPOKO MPUMEHSIOTCH TJIIOKOKOPTHKOMIbI, PEKOMCHAYIOT
ITPUEM Mpernaparos Kanbuus v Butamuua D.

TpHUMKIHYECKNE AHTHAENPECCAHTHI KOHKYPEHTHO MHTHOMPYIOT CHHTE3 Kodep-
MeHTOB 13 pubodiaBita U cnocoOCTBYIOT NOBLILIEHWIO €r0 3KCKPELMH C MOYOH,
'ITO NpH HenocTaTouHO GoraToii BUTAMHHOM B, MeTE BEneT K rMIMOBUTAMHHO3Y BJ.

OnkosoraM Xopouio M3BECTHO, YTO MPU MPUMEHEHHH LMTOCTATHKA LMCIUIA-
THHA 33 CYET ero BLICOKOH He)pOTOKCHYHOCTH U rnoTepeit Ha ¢oHe ero npuema
MOYKAMH MArHMsl v 3HAYUTEILHOIO YMCIA NALUMEHTOB Pe3KO CHMXKAETCSl YPOBEHB
MarHusi, Kaabums, Kanus 1 ocdopa B Kposu. [Lis npenorspauieHUst 3TUX yrpo-
KAUHX KHU3HW COCTONHWI MEXIY KypCaMH XMMHOTEPANKUH MALLMEHTBI MOJAYYaloT
Mpenaparsl, colepXaliiie MUKpPO3JeMeHThbl, 0COGEHHO MarHuii, B pa3IM4HOI op-
M€ (B 3aBHCHMOCTH OT COCTOSIHMA): BHYTPUBCHHOMN, PEKTANBHOW MW OpPalbHOH.
B HekoTOpLIX ciyyasx Takas NnoUlepXHBaloLIas Tepanus oKasbiBaeTcs Heaggek-
THBHOI, 1 NPH3HAKH IMITOMATHHEMHH COXPAHSIOTCS B TEYEHHE JUIMTENBHOIO Bpe-
MEHH 1OC/IC NPCKPALLICHHS XMMHOTEPATTHH.

B3aumoneiicTsie aIKOroNs i JIeKapCTBEHHBIX CPeICTB

Bosbloe 3naucHIe MMEeeT B3auMOLSHCTBHE AJIKOT0JIs M JIEKAPCTBEHHBIX CPE/ICTB.
Couerannntit npuem JIC n atanona namenser acHersue JIC U yBeTHUHBAET TOKCH-
yeckoe Aeiicreie cnnpra. HekoTopbie NpoOTOKOBI JIEUCHHA ANKOTOMM3Ma BKIIOYA~
10T HCTONbL30BAHNE ANCYILpPHPpaMa, KOTOPBIH B COYETAHUH C AIKOroJieM BBI3bIBAET
KpailtHe TSREAYIO PEaKLI0, CONMPOBOXKAAIOLIYIOCS MYBCTBOM Xapa, TaXHKapIaueH,
noasemom A/l B pesynbrtare mHrnbnposanus aucyishpupaMoM aibAerHAIerHAPO-
reHadsbl, B HOpMe Katabonu3npyloueii 3TaHo B 1eYMeHH, BO3pacTacT YpOBEHb alle-
Tansacruna B kposu. Yepes |5 MUH nocsie MpHeMa anKorosisi NOsBJSAIOTCSA YYBCTBO
AKapa, TOIIHOTA, ronoBHas GoJib, a TakKke cuMnToMel nopaxenuss CCC. Btot a¢-
(hexT, ynpanrasieMblii BpauoM-CrelHANHCTOM, PHMEHSIETCH TSl BBIDAOOTKH OTBpa-
HICHHS K IKOTOMio ¥ GONBLHLIX, CTPANAoLHX ATKOroJIH3MOM. B CBS3H € TAXECTEIO
COCTOSAIHHS, BO3HUKAIOLIEro NpH COBMECTHOM YNOTpPEOJIEHHH 3TaHONA H AUCYIIb-
(pupama, HeoGXOMHMMO NMPOBOANTE TLIATEIbHOE 00CTeN0oBaHHE GOMBHBIX Nepel Ha-
3HAUCHUCM AAaHHOro BHaa JeucHus. [ToMuMo 3TOro npenapara cXonHsIM 3(hGEeKTOM
obnanaror aHTHOMOTHKH METPOHHAA30M M UedonepasuH, THMODTHKEMHYECKHH
npenapar npokapba3uH.

Bpauy HeoGXOAMMO MOMHHTE, YTO AJIKOTOJIb MOXET MPUCYTCTBOBATH B COCTABE
nexotopbix JIC, conepXalux COKH JICKAPCTBEHHLIX pacTeHui. [ponopuns, Kak
npasuio, coctasasier 85 k 15 yacram 95% 3THIOBOrO criMpTa. B 3THX COYETAHHSAX
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TPHCYTCTBHE CITHPTA HE CHHXAaeT adipekTuBHOCTL roTosoro JIC. OnHako onHoBpe-
MEHHOE NMPUMCHCHHUC MAUMCHTOM CIUPTCOAEPKALLEro CPEeACTBA M APYTMX mnpe-
MapaToB MOXET MPHUBECTH K PasBUTHIO HexenatenbHbiX 3(dpexkTon. B 3T0iH cBasu
HCODXOAMMO NMPEAYTIPEXRAATL NALKUEHTOB 00 OMAaCHOCTH CaMOJICYeH s, TOCKOJIBKY,
Hanpumep, ONAHOBPEMCHHBII [TPUEM NPU CHMNTOMAX MPOCTY/AbLI CMHPTCOAESPXKALLIMX
Mukctyp 1 HIIBC MOXET npHBecT! K pasBUTHIO XeJYI0MHOTO KPOBOTEUEHHSI.

Bmusunue JEKAPCTBEHHBIX CPEACTB HA NHILEBAPEHHE

MuiieHb0 NoG0YHOro ASHCTBHS Psila NIPeNnapaToB MOTYT CTaTh Pa3iMuHbIC 3Ta-
bl MUILIEBAPHTENBLHOIO npouecca. JluanazoH BO3MOXHBIX peakuMii, Hanpumep,
CMOCOOHOCTH K BOCTIPHSITHIO 3aMaxoB M BKYCOB, LUMPOK — OT HE3HAYUTEIbHbIX OT-
KJIOHEHUH N0 MOMTHONO NoaaBACHIA. ECTb HECKOJILKO BaAPMAHTOB MMNOTC3bL OTHOCH -
T€/IbHO MEXaHU3Ma PasBUTHsI MOAOOHBIX (hHEeKTOB,

B0o3MOXHO, NMPOMCXOAWT HapyUIEHHE MNepeiavyd CHUrHajla BHYTPH BKYCOBBIX
KJIETOK MJIM HAa YPOBHE Mepenavu HeHpoTpaHCMMTTICPAMM CHMIHANA OT KJIETKH
B LIHC. IMTomuMmo neicTBus psiaa rnpenaparos, NPUUMHOI H3MEHCHUSI BKYCA MOXET
OBITb CHUXEHHE YPOBHSI LMHKA B OpraHuame.

HexoTtopbie npenapatbl BbLI3LIBAIOT YCTOHMMBLIA METALIMYECKHIA TNPHBKYC
BO PTY, YTO MOXET ObITE CBSI3aHO C UX NMPOHMKHOBEHUEM B CJIIOHY M NpUIAHHEM i
cOoDCTBEHHOIO BKYyca.

[IpHeM aHTHHEOIIACTUYECKUX IPEenapaToB B paMKaX OHKOJIOMMYECKOro Jieue-
HMS BbI3bIBAET Pa3sBMTHE CTOMATHTA M IJIOCCHMTA 3a CUCT BOCHANEHMUS CAMIUCTBIX
000104eK MEMDOpaH KIICTOK, CKOPOCTb [IC/ICHUS KOTOPbIX MO ACHCTBHEM ITHX JIC
Bo3pacTtaeT. [lauMeHTbl MOTYT MpEabsABAAThL KanoObl Ha DONM BO PTY, 3aTPYAHSAIO-
L€ [TPHEM MUILLIH.

XOpOLLIO H3BECTHO IEHCTBUC AHTHXOIMHEPIETHKOB HA BKYCOBbIC PELCTITOPLI. TH
npenapaTthl KOHKYPUPYIOT 3@ PELENTOPbI C AUeTHAX0NMHOM. B pesyibrare 21oro acii-
CTBMSA CHWXKAETCA MPOAYKLIMA cioHbl. CyXoCTb BO PTY, B CBOIO O4Epe/lh, BEIAET K pa3-
BUTHIO 3aD0NIEBAHKIA IeCEH, CTOMATHTA, KAPUECA, HAPYILICHHIO MUTAHMS B LICJIOM.

HI1BC oxa3siBaloT CylIeCTBEHHOE HEraTUBHOE BJIMSIHUE HA COCTOSIHNE CM3HC-
TOH ODONMOYKM XKenylKa, Bbi3biBasg TyOOKOe BOCNAJICHMWC, $3Bbl, KPOBOTCUCHHS.
CxomHbIM OeicTBUEM ODNanaer rpynna MHrMoMTopoB 0bOpaTHOrO 3axsara CCpoOTO-
HUHA. BeposATHOCTL pa3BUTHSI ONTMCAHHBIX CUMIITOMOB 3HAMHTEILHO TOBLILIACTCS
[pU COBMECTHOM ynoTpebieHUH npenaparos obeux rpyri.

[Ipenapathl, MCIOAb3YEMbIE MPH XHMHOTEPANMKU OHKOJOIMYECKHX 3aboJicBa-
HWM, BbI3BIBAIOT TOLIHOTY W PBOTY, HE MPOXOMsLINE JUtuTeabHoe Bpemst. Ha aToM
¢OHe y NauMeHTOB, NPUHMUMAIOLINX Mpernapar, pa3BuBaloTCs JACrHaparaims i Ha-
pyilueHue GanaHca aneKTpoauToB. CHMXKaETCsa Macca Teia G0NbHBLIX, MOsBSIOTCH
NPU3HAKY HapyleHWs MUTaHUsA. AHAJIOTMYHBIE CUMMTOMBI XapakTepHbl M UL OC-
HOBHOrO0 3aboJieBaHKsl B 9TOM IPYIINe MaunMeHToBs, [103TOMY pacno3HaTh ero NCTHH=
HYIO MPUYMHY BbIBaeT HenpocTo. Uik CHHUXKEHMsl HEraTHBHBIX A(MheKTOB NCHCTBHSA
aHTHMHCOIUIACTHYMECKHX CPEACTB MPUMEHAIOT AHTATOHUCTLI CEPOTOHMHA.

IMpenaparsl MOPQMHOBOIO psiia NMOBBILLAIOT TOHYC IMANKOI MYCKY/NATypbl KH-
LIEYHWKA, B PE3YNbTATE YEro CHHXKAETCS MEepUCTAILTHKA W BO3HUKaeT 3anop. [1o-
J06HOE NeHCTBHE OKa3bIBaIOT aHTUXOJIMHEPIHUYECKHE CPENCTBA 3a CUET CHUXKCHHA
BHYTPHKHUILEYHON CEKPELLUH,
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[Npenaparsl, MCnosb3yeMbie Mpy JIeCHUH AMabeTa, UHTMGUTOPSI AThha-FIIoKO-
3usa3pl OI0KMPYIOT CEKPELIMIO Psizia KUIIEYHBIX (DEPMCHTOB LTSI AOCTHKEHHS KITMHU-
4eckoro ahhekTa, COCTOSILICIO B 3AMEIUICHMH POCTa YPOBHS ITIOKO3bl B KPOBH MOC/IC
rnpuema nuiuu. B pesynbrare nobouHOro ACHCTBUS ITHX JIC HAPYLLIAIOTCA pacLierie-
HHMC W BCacbhiBaHHE yrieBoj0B. Ycunupaercs 6poxeHUe B TOJICTON KHUIIKE, NOBbILLA~
ETCH OCMOTHYECKOC aB/IEHHE, KaK C/ICACTBHE, BO3HUKAET auapest (tabi. 11.13).

B3aumozieiicTeie HEAKTHBHBIX KOMIIOHEHTOB JIEKAPCTBEHNHLIX CPENCTB H MHIIH

HeaktusHbic Bewectsa, nobasnseMoie B coctas JIC, BBIMOMHAIOT ClCAyiOLIME
(hbynkumn:

* Oychepu3aLnm — CBA3LIBAHUSA,

* pa3baBicHMA;

* pasficieHus;

® COXPAHCHMSA;

® MOMAEPKAHUS BIBECH;

* HAMOJHEHHS;

® YBEAMUCHHS TEKYYECTH;

¢ hopmupoBaHus 0G0JOMKH.

OnMH 1 TOT A€ npenapar, BbIITyCKaeMblil pasHbIMH (hapMaueBTHYECKHUMH KOM-
MAHWAMH, MOXKCT COACPXKATH PA3IHUYHLIC HCAKTHBHBIC BELLIECTBA HIH NMpPEAaraTbCcs
B (hopme TabseToK. pacTBopa, B3BecH, cBeveil u T.1. Jaxe pazinyHble J103MPOBKH
OLHOTO NMPON3IBOANTENH MOTYVT OTIIMYATECH MO COACPXKAHNIO HCAKTHBHbIX BCILCCTB.

OnacHocTb NoboMHOro ICHCTBHS CyOCTPaTOB, BHIMOAHAIONINX NEPEUNCIEHHEIE
(PYHELMN, BLICOKA v 10Aei, HMEIOLNX TIPeAPACTIONOXEHHOCTh K Pa3BHTHIO ajliep-
CHIT 1 MMCIOUINX HenocTaToK (hepymeHTOB. B 3100l cBsI3n HeobXoauMo obpaluars
BHUMAHME HA HATHYHE B COCTABE HEAKTHBHLIX BELIECTB KpacuTesiei (TaprpasnHa);
NAKTO3bl, BLICTyMAONICH HanoaHnTeneM Bo MHorux JIC; miioTeHa B cocTaBe Kpax-
MUIA, MPHCYTCTBYIOWIETO B KAYECTBE HAMOJHMTE/IS CBA3bIBAlOLWENH unn pasbasis-
IOLICH CPe/ibl; caxapos; CriipTa.

OueHKa Bpa40M NOTEHLHANbHO BO3MOXHOI0 B3aMMOABHCTBHA
MEXAY NEKAPCTBEHHbIMKH CPEACTBAMM W NULLEH

[pi HazHaueHun N0OOTro ACKAPCTBCHHOTO Npenapara Bpay 00s3aH ONpeae/inTh
BO3MOXKHBIC YIPO3b €I B3aNMONCIHCTBHSA € aneMeHTaMH nHIuH. [TauneHTy no/oKeH
ObITh NpenocTanieH HeodxonumMblii 00beM HHGOPMALMHK O Ha3HAYAEMOM JIC: Ha3Ba-
HUE, HEJb HAZHAYSHHS, JUINTCABHOCTD H MOPANOK NMpUEMa, B TOM YHCJie KAK HMEHHO
NAHCHT J0/DKEH NPHITHMATD Npenapar — A0, BO BPeMsl MK nocuie enpl, Takxke na-
LLHCHTY J0JIKHO ObiTh Pa3bsCHEHO, KAKHE HAITMTKH M MPOAYKThI cneayeT u3berath
B nepuon ynorpednenus JIC, oT KaKMX BUTAMHHHO-MHHEDPAIBHBIX 100aBOK Hano
OTKA3aTLCH, A KaKHe, HaobopoT, CTOMT BBECTH B pauMoH. Hanpumep, Bpauam, 4acTo
HA3HAYAIOMINM AHTHOHOTHKN rPYINbl TETPALMKIHHA M UHNpodIOKcaUHHa, X0po-
IO H3BECTHO, YUTO HEAOMYCTHMO HMX ynoTpebiieHHe OHOBpPEMEHHO ¢ MOJIOYHBIMH
NPOAYKTAMH (MOJIOKOM, HOIypTOM) H MHHEpANLHLIMHU A00aBKaMH, COAEPXALLMMMU
KaNbLii, Xene3o, Mariui, UMHK.
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Baanmopgencreune NeKapCTBEHHLIX CPEACTB U NULLBBLIX BELECTB an

B orHowenun npenaparos, Tpebylolwux ocoboro NUUIEBOro pexuma, 10/IKHO
BbITh cienano ocoboe npeaynpexacHue. Tak, npy npueme JIC, no6oyHoe aeiHcTBUE
KOTOPLIX BeIeT K pa3sBUTHMIO 3aropa, Heobxonaumo ynotpebnsars bonbluee Kojiuue-
CTBO NHLULK, COAEPXAIIUEH KIEeTYaTKy, NMuTh Oonblue xuakoctd. Ecnu xe npenapar
B3bIBACT AHAPCIO, HCOOXOMMMO ANECKBATHO KOHTPOJMPOBATE 3TO COCTOSIHME TPH~-
EMOM NpoGHOTHKOB.

[MauueHTsl, NMOAy4alIUNE AMYPETHKHA pa3HbIX TPYII, JAOKHbBI ObITh OCBCAOM-
JIeHbl 00 yrpo3e pa3sBUTHsl FMMOKATHEMHMHW M CBSI3aHHBIX C 3THMM KOHTPOJBHbIX
n npodunakTuueckux mepax. [1pu HazHaueHHH BapdapuHa aHANIOrMYHAs HACTOPO-
XKEHHOCTh IOKHA ObITh BLICKA3aHA B OTHOLLEHHM BUTaMHHA K.

Momumo npodhuaakTHYECKOH HACTOPOXEHHOCTH, NMpH Ha3HayeHuu JIC Bpay
NOIKEH YYUTBIBAThL BO3MOXHBIE 3¢hekTnl B3aumoaencTeus JIC v nuiLM npy oUeH-
Ke kanob nauneHtos. Heobxoaumo nonpobHo cobpaTs AMETONOrMYEeCKHH aHaMHe3
nauueHTa, BKIKOYAs 3MU30abl ynotpebneHus um pa3nnuHbix JIC, ankorons, Bura-
MHUHHO-MHHEPATBLHBIX KOMIUIEKCOB, MMHIUEBLIX 100aBOK U T.11., CDOKH YIIOTPEOICHUS
ITHX BEIIECTB, XapakTep JAHeThl M nullesble npuBbuKU. [1py oLCHKE B3auMone-
creust JIC u nuiM Kak BO3MOXHOI NPUYHHBI MOABICHUS MPEAbABISECMbIX Xanob
Bpay J0JKeH 00paTHTLCH K CTATHCTHUYECKUM JAHHBIM, MPeaoCTaBasACMbIM NMPOU3-
soauTenem JIC, o yacrore pazsutust no6ouHbiX 3(GHEKTOB B rpynmnax rnauHeHTos,
NMPUHHUMABLIHX AAHHBIH Npenapar, B NepHo KiIHHHYECKOro HCClleOBaHHA.



nasa XIl
OPrFAHW3ALWA NEYEBHOI0 NUTAHUA

JHauuTeNbHBIC NepeMeHbl B 00pa3e XU3HW HaceneHusi Kasaxcrana B nocne-
HHE NIECATHICTUA BBI3BAIM POCT AIMMEHTApHO-3aBHCHMBIX 3aboeBaHnii B obLIEer
CTPYKTYpe 3aboneBaeMoCTH. B CBsI3M € 3THM BOCCTAHOBIEHHUE CTPYKTYPh! THTAHMS,
MOBLILLIEHUE €0 Ka4ecTBa M 6€30MaCHOCTH AOJKHbLL CTATL OAHON M3 NPHOPUTETHBIX
3anav rocygapctsa. B Haulei cTpaHe yCnelHo peaiu3yioTesl NporpaMmbl, Harpae-
JIEHHbIE Ha CHMXEHHE 3a001eBaEMOCTH AIMMEHTapHO-3aBUCHUMbIMK 3aboneBaHU-
MW, a TAKXKE Ha obecrnedYeHue aNeKBaTHBIM MUTAHUEM Pa3IMYHBIX TPYIIT HACEACHUS:
NporpaMmMa 1o npoujJakTHKe Xeae30ae(PMUUTHON aHeMKH, IHOAHOI HeJoCTaTOo -
HOCTH, Aeuu1Ta BUTaMHHa A cpeny Haubosee ys3BUMbIX IpyTin HaceneHus (KeH-
LUMH PErpOoYKTUBHOIO BO3pACTa, NETel MEepBLIX [SITH JIET XKU3HMU); NPOrpaMMoi
10 MOIAEPXKKE H PACrpOCTPAHEHMIO TPYAHOI0O BCKAPMIIMBAHMS, COBEPILCHCTBOBA-
HHIO CEPTHOHUKALIMN M CTAHOAPTU3ALIMU MPOLYKTOB MATAHNS M J1p.

Ha ceronHAIHUA AEHb YETKO NMOKa3aHa B3aMMOCBSI3L MCXKILY HAPYLICHHEM TMH-
TaHHUsA U pa3BUTHEM 3abosieBaHMii CepAEYHO-COCYANCTOI, IHAOKPHUHHOIL, HEPBHOIA
cucTeM, hopmupoBaHHeM oHKonaTtonoruu. IpasniasHo opranusosaiinoe acucbHoe
MHTaHHe, PH KOTOPOM HauboJiee NoJHO UCMONBL3YIOTCS NPOQNIAKTHIECCKHE I Jie-
yeOHbIE CBOMCTBA MUK, ABIAETCH HCOTHLEMJIEMBIM 3JICMEHTOM KOMILICKCa Jieieh-
HBIX ¥ O3IOPOBUTEIbHBIX MEPOINPUATHH.

[Tpx nocTynneHuH 60bHOrO B JIcUeOHO-NPOPHIAKTHUCCKOE YUPEKICHHE JIcta-
LKA Bpay OMNMpeesisieT BU HeoOXoauMOoro JieueOHOro NUTaHust: NapeHTepaiLHoro,
3HTEPAIBHOTO WIIN JIeYeGHOro ¢ MPUMEHEHHEM CTELMATH3MPOBaHHLIX cmeceii. [1e-
PEYHCIICHHbBIE BUIIbl MUTAHUSA SBJASIOTCS HE KOHKYPHPYIOLUIMMH, & JIONOJIHAIONMIHMH
ApyT Opyra.

JIEMEBHBIE [AVETDI

B uensix onTHMU3aLMK JIeueOHOro NUTaHMA, COBEPLICHCTBOBAH A OpPraHH3alHH
U YIIPaBJIEHMS €ro KaueCTBOM B JIEUEOHO-MPOMMIAKTHYCCKHX YUPCKICHNUAX BBC-
IeHa HOBas cucTeMa auer, PaHee MpUMEHSIEMBIC AMETHI HOMEPHOH CHCTCMDI 00b-
EAWHSAIOT WK BKIOYAIOT B CUCTEMY CTaHAAPTHBLIX AUET, KOTOPLIC HA3HAYUAIOT 1PH
pasNnUYHbIX 3a60/1€BAaHUSX B 3aBUCMMOCTH OT CTENEHH TSXKECTH OCHOBHOIO 3abone-
BaHHWS MM ero ocsioxkHeHui. HomepHas cucrema Gbuia yao6Ha Ui KOJUIEKTHBHO-
ro, a He MHAWBHAYATU3UPOBAHHOIO NUTaHUsl. B cOBpeMEHHOI IHETONIOIHH CHCTEMA
auer 1o Ilee3Hepy cuMTaeTcsl ycrapeBlliei, TaK KaKk OHa pacCuMTaHa B OCHOBHOM
Ha 0000LICHHYI0O Monenb Goneand, a He Ha GONLHOro, 3a4acTylo CTPALAIOIIETro
HECKOJILKMMM 3a001€BaHUAMM, HE rOBOPS YKe 06 MHANBMAYAILHBIX 0CODEHHOCTIX
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GonbHOro uenoneka. Pabota B CHCTEME HOMEPHBIX IMET IMMUTHPOBANA BO3MOXKHO-
CTH Bpaia WHAWBMIAYAJIM3HPOBATE M ONTUMMW3UPOBATL AMETOTCPAITUIO, YCAOKHAS,
TakKnm 0OpasoM, CXEMY JIeHeHUS MALMCHTA B LICJIOM.

Buenpenue B paboty neyeGHO-MpoduaakTHICCKHX YUpeKICHNH HOBOM cHCTe-
Mbl CTAHIAPTHBLIX AWET OMNPEACIUIO BO3MOXHOCTDL ITPOBEACHHUS UHIAHWBHAYAIBHOTO
noaxosa K auerorepanuu. [eicTpyiolas B HACTOsILLEE BpEMs CHMCTEMA CTAHAAPT-
HBIX AUCT OTIINYAETCS OT HCIOJBL3YEMON paHee M0 CJIeAYIOLMM MO3ULIHSIM:

® COJICPXKAHUIO MULLEBBIX BCILICCTB,

® SHEPreTHYECKOMN LIEHHOCTH MHLLK;

* TCXHOJIOTHH NMPUTOTOBACHMS TTHILIN;

® cpelHecyTouyHOMY HaDOpy NpOMYKTOB.

Bpau HasnauaeT aAneTy, YUMTBIBAs HO30JOMMUECCKYIO (OPMY M CTENEHB THXKECTH
3aboneBaHus, CTannio U nepuoa, HATHYHE OCNIOXHEHHH CO CTOPOHBI pasjiH4YHBIX
OpraHos 1 cucteM. B cBA3M ¢ 3THM NpH Ha3HAUYEHUH JIeYeDHOIo NMUTaHUsI HEobXO-
AUMO OripeJieNIeHHe CTENEHH HapyUIeHHs MUIIEBOro cTaTyca, KOTOpOe MpOBOAUT-
¢ no cneuncpuyeckuM nokasatensiM. HakoruieHHBI OMBIT pa3BUTHS OCHOBHBIX
KIHHHYCCKMX IHCUMMIHH CBHIETENLCTBYET O TOM, UTO B CTpPaTerHH NneyeOHbIX Me-
PONpUATHI Y BONbHBIX XHPYPrHYECKOro 1 ocoGeHHO TepaneBTHYeCcKOoro npodus
OHO M3 UCHTPAILHLIX MECT JIOJKHbI 3aHMMAaTh KOpPPEeKUHs HapyuleHHit obMeHa
M aneksaTHoe obecneveHHe IHEPreTHUECKNX U naacTuueckux norpedbHoctei. Kom-
MJIEKCHas OLEHKA NHIICBOTO cTaTyca no3sonset noaobpath aleKBATHYIO IHETOTE-
PANmIo, HAMpPasJCHHYIO HA KOPPEKIIHIO BLISIBACHHBIX HAPYLICHUH, U B JATbHEHLLICM
OLEHUTE ee ADPeKTHBHOCTD.

CoBpeMeHHbIe METO/Ibl OLUEHKH MILLIEBOro CTaTyca, BKIIOYalollHe aHTponoMe-
TpHUUCCKIe 1 PVHKUMOHANBHBbIE METOAbI HCCICAOBAHMS, @ TAKXKE OMNpeaesiole
MHKPOHYTPHEHTHYIO o6ecrneyeHHOCTb NALNEHTOB ¢ Pa3THYHbLIMK 3a001€BaAHNAMM,
onucansl B ra. IV.

TPEBOBAHWSA, NPEABABNAEMBIE K JIEYHEBHOMY MTUTAHWUID

CoBpenmeHHOe JicueOHOS NHTAHIE JOMKHO YAOBIETBOPATE CIEAYIOLHM Tpebo-
BaAHNMM:

e obecrieueHuIo (pU3HONOTHYCCKHX NOTPEOHOCTEH YeI0BEKa B IHILEBbIX BCLIE-
CTBAX 1 SHEPriti (pacueT Kaslopaxa rnpoM3BOAMTCS B 3aBMCHMOCTH OT 3aboe-
BAHIS 1 YPOBHS SHEPTeTHUECKHX 3aTpar);

* COOMIOACHUIO PCXUMA NMHTAHMA: MAUHEHT AOJDKEH TMMHTATBCA DErynsapHO,
B OIHII Il TC e 4achl. 910 cnocobeTBYeT BhipaboTKe yCIOBHOrO peduiekca:
B VCTAHORICIHTHOE Bpemsi Hanbonee aKTHBHO BBIACAAETCA XKEJNYAOUHBIH COK
1 BO3HUKAIOT Hanbonee GraronpHsITHLIC YCIOBHS JUIS MEpEeBapHBaHHMA MHLLM,

* pa3HooGpa3nio NHLEBOro pattioHa. OnHooGpasHasl nuiLa 