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ObMEH BELLECTB

H JHEPI'MN

OCHOBOH KH3HeAeSTENbHOCTH XHBOTO Op-
raHu3Mma CJyXHUT OOMeH BelllecTB (MeTaGogH3M).

JKHu3Hb H GesloK — MOHATHSI Hepa3pbiBHEIE,
310 OOBACHSIETCA TeM, uTO GeJOK ABJIAETCS Ma-
TepHaJbHOH OCHOBOH XH3HH, TO €CTh OCHOBY
BCEro XKHBOro cocrasJfioT 6enku. CienoBatedb-
HO, 6e3 6e/KOB XKH3Hb Ha 3em/le HEBO3MOXHA.

B opraxHnaMe NpPOHCXOASIT HENPEPLIBHO H
aBTOMaTHYeCKH = NpPOTEKAIOLlHe TMpeBpalleHds
XHMHYECKHX BelLeCTB, U B3aUMOPETYJsUUH ITHX
npouecco. M. I1. TlaBnoB paccmartpusan o6MeH
BEILleCTB KaK OCHOBY (pH3HOJIOTHUECKHX (DYHKUHH
opraHHaMa.

OG6MeH BeLIeCTB XKHBOTHBIX CKJAajiblBaeTcs
U3 ABYX TECHO CBSI3aHHBIX JAPYr ¢ APYrom Mpo-

1eCCOB — ACCHMHJIALHH M JUCCUMHJSLIHH.

Accumurayus, wmn anHaboausm,— npouecc
YCBOEHHSI OPraHU3MOM [HTATe/IbHbIX BelLeCTB,
NoCTynawIUUX U3 BHellHeHd cpenpl. [luTarenabHble
BELIECTBA ACCHMUJIMPYIOTCS H CTaHOBATCS Oen-
KaMH, XXUPaMH U YrJIeBOZAaMH, NPHCYUIHMH AaH-
HOMY OPraHH3My, ero CTPOHTEJbHbBIMH MaTepHa-
JlaMH 4 SHepreTHYecKUMH pecypcamu. ITH CIOXK-
Hble GHOXHMHUYecKHe npeobpa3oBaHus W npeBpa-
LleHHUs] COBEPILAXOTCH TMPH Y4YacTHH MHOTOUYMC-
JIeHHbIX (PEPMEHTOB.

Huccumurayus, WM KATAOOAUIM,— NPO-
llecc pacnaja CJOXKHbIX OPraHH4YeCKHX BELLEeCTB,
conpoBOXAaWILIHACA 0CBOGOKAEHHEM 60JBLIOTO
KoJuuecTBa 3Heprud. [lpouecchl accHMHASALHH
H JUCCHMUJSILHK, TECHO MepenJerasch APYr C
ApPYroM, CHocoGCTBYIOT MOCTOSTHHOMY OOHOBJIe-
HHIO COCTaBa OpraHH3Ma, 4TO, KOHEUHO, Tpefyer
H 3HepreTHUeCKOro obecreuyeHHs.

O6MeH BelecTB U 3HEPrHH JIEXUT B OCHOBe
OueHb BaXKHbIX CBOHCTB XHBOr0 OpraHusMa —
H3MEHUMBOCTH M HacJeACTBeHHocTH, Takum 06-
pa3oM, OCHOBHOE CBOHCTBO »XHBOH MaTepHH —
o6MeH BellecTB, NPeICTaBAALINA 10CTaTOUHO
NOABHXHYIO H TrHOKYyl0, HO CTPOro ymnopsiao4eH-
HYIO cHcTeMYy GHOXHMHYECKHX peakUHui.

Pa3anuuHble cTopoHbl oOOMeHa BellecTB H
3HEpruH MMEIOT CBOM OCOGEHHOCTH W 3@KOHOMEp-
HOCTH. KaXaoMy BHAY Ce/JbCKOXO3S1HCTBEHHbIX
JKHBOTHBIX MPHCYHl CBOH THN of6MeHa BeELLECTB,
KOTODbIH 3aBHCHT OT MHOTOUHCJ/IEHHBIX (PaKTOPOB:
KAMMAaTa, KODMJIEHHs, YCJOBHUH COJepKaHHSA,
BO3pacra, MOpojbi, 10aa, HaCJAEACTBEHHBIX
ocobGeHHOCTel U T. A.

Perynsauuio o6MeHa BeleCTB W 3HEPruH
OCYILECTBJIieT LEHTpaJbHasi HepBHasl CHCTEMa,
B MEpPBYI0 OyepeAb KOpa rOJIOBHONO MO3ra H He-
KOTOpble ero noAKopKoBble o6pasosanusa. Oco-
6oe 3HayeHHe HWMeeT runotajamyc. B HepBHbIx
KJIeTKaXx 3TOro OTAejla MO3ra COCpeJOTOYeHbl
NyJbThl YApaBjeHHsl TOHYAHIUMMH npoleccamu
o6MeHa BelllecTB M 3Heprud. Uepe3 BereraTus-
HYIO HEPBHYIO CHCTEMY H )XKese3bl BHYTpPEHHeH
CEKpEeLHH THIOTaNaMyC DeryJHupyeT H KOOpAU-
HHpYeT MHOroo6pasHble TNPOABJIEHHSI JKH3He-
JeATeJIbHOCTH KJAETOK, OPraHOB M TKaHel.

OG6GMeH BeLIeCTB Y JKHBOTHBIX COCTOHT M3
tpex 3tanoB. Ero HayajbHbIA 3Tan npeacrasieH
nuiieBapeHieM. B nuuIeBapuTeIBHOM Tpakre
B pe3y/]bTaTe MeXaHHUECKOH, OHOJOTHHECKOH
M XHMHYeCKOH 06pabOTKM NPOHUCXOJHT mepe-
BapHBaHUe Kopma.

Bropo#i 3Tan HauWHaeTCss ¢ MOMEeHTa BCacChi-
BAHHUS MUTATEJbHbIX BELIECTB B KPOBb M JUMQY.
WUper npouecc cuHTe3a u pacnaja opraHu4ecKux
Bewtects. [Ipu atom o6pasyercs Gosbluoe KOJu-
4eCTBO MPOMEXYTOUHBIX H KOHEUHbIX MPOLYKTOB
ofMena. JTOT 3TAl HA3bIBAIOT MPOMEXYTOUHBIM
06MEHOM, ero pa3e/sioT Ha 6eJKOBbIH, YIeBOA-
HbIH, JIKNHAHBIA, MHHepaJibHBIA ¥ BOAHBIA. 3a-
KJIIOUUTENbHBIH 3Tal COCTOHT B BBIBEJEHHH KO-
HEUHbIX MPOAYKTOB OOMEHa BELLeCTB M3 Opra-
HH3MA.

Mertoab H3yueHuss ob6mena semwects. [las
M3yueHHs1 O6MeHa BelleCTB B OpraHH3Me HJIH
B OTHe/IbHbIX OpPraHax CyLIeCTBYIOT CaMble pa3Ho-
o6pasHble MeToinl. Haubosee crapbiit H3 HHX —
MmeTod 6aAanCcoBbIX ONbITOB8, 3aKJIIOUAIOUIHiCH
B TOJCYETEe KOJHYECTBA MOCTYNAIILEr0 B Opra-.
HM3M BELLECTBA M KOJHYECTBa 06pasywoIluxcs
KOHEYHBIX TMPOAYKTOB €ro MnpeBpalleHHs, Bbije-
JSIOWMXCS U3 opraHuaMa. Hanpuwmep, onpenenns
KOJHUYECTBO a30Ta, MOCTYNAlOUlero B OPraHH3M
YKUBOTHOrO ¢ 6€/1KaMH, BblAeAA0UErocs ¢ MOUO#,
KaJOM H TOTOM, MOXHO YCTAHOBUTb 6aJjaHc
azora. [IpH nomolwH 3TOro MeToAa MOMYYEHbI
MHOTOUHCJ/IEHHbIE LEHHBIE JaHHble O MPOMEXY-
TOYHOM OOMeHe CeNbCKOXO3SHCTBEHHbIX »XHBOT-
Hblx. OLHaKo H3yueHHe 6ajlaHCOB He AaeT BO3-
MOXKHOCTH BCKpPbITH TO MHOrooGpasue, KOTopoe
JIeXKUT B OCHOBE OOMEHa BELLECTB BCEX CAOXKHBIX
XHMHYECKHX siBJIeHUH, BbIIBUTb CTENeHb y4yacTusi
pPasiHYHbIX OpPraHoB B TpeBpallleHHH TeX HJH
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HHBIX BeuiecTB. JlaHHbl METOA JlaeT TOJbKO
KOJHYeCTBEHHOe npeacTaBjieHHe 06 obmeHe Be-
EeCTB.

ast u3yyeHnss o6MeHa BELLECTB B OTLe/NbHbIX
OpraHax UHOTJAa MPHMEHSIOT MeT00 U30AUPOBAH-
Holx opeanos. Takue opraHbl B TeYeHHE HEKO-
TOpPOro BPEMEHH CNOCOGHB COXPaHATb CBOIO
JKH3HEHHYIO aKTHBHOCTb M HCNOJNBb30BaTh A
CBOeH [eSITeNbHOCTH MUTaTe/bHble BellecTBa,
nponyckaeMbie yepes KPOBEHOCHhIE COCYAbI.

Tlpu MayueHuu npoieccoB oGMeHa BEuieCTs,
B YaCTHOCTH GEJIKOB, M CUHTE3a HX B Pa3/IHUuHBIX
OpFaHax CyLleCTBEHHYIO NOMOLLbL OKasasa Merod
QHeUOCTOMUY, Pa3paboOTaHHbI PYCCKHM Y4Y€HbIM
E. C. Jlounonom. Hapsgy ¢ aHruoctoMHed B
HacTosiliee BpPEMA LWHPOKO MPHMEHSIIOT MeTod
Karerepusayuu Kpo8enoCHbLx coCydos.

[epcnekTHBEH MeTOO0 MEHEHbIX ATOMOS, HJH
H30TOMHBIA MeToA, Gaarodaps KOTOPOMY YCTa-
HOBJIEH PSIL 3aKOHOMepHOCTeH NMpOMeXKyTOYHOro
o6MeHa. Te MM HHble AMHHOKHC/JOTHl «METSAT»
nyTeM 3aMelUeHHs] OTAENBHbIX aTOMOB TSIXKeJblM
asotom (N'%), taxenpim yraepoaom (C'*) wuan
Taxensm Bogopoaom (H?), sartem c¢ nomouibio
COOTBETCTBYIOLLHX METOJNOB MPOCJEXKHBAIOT MYTH
npespallleHHsi MeYeHHX aMHHOKHCJIOT.

OBMEH BEJIKOB

OpraHu3M XHBOTHOTO — Upe3BbI-
yallHO CJI0XKHAas GHOXHMHUecKas saabo-
paTopHsi. 34eCh MOCTOSIHHO C OTPOMHOH
CKOPOCTBIO NMPOHCXOAAT MHOTOYHCJIEH-
Hble XHMHYECKHe peaKLHUH, paspyluaer-
C M BHOBb CO03JaeTcsl MHOXECTBO
MPOCTLIX H CJOXKHBIX XHMHHECKHX CO-
eJlMHeHHH.

Cpead BelLecTB, KOTOpble BXOAAT
B COCTaB BCeX TKaHEH H OPraHOB XH-
BOTHOro, ocof6oe 3HaueHHe HmeioT Ged-
KH. OHH HrpaloT HCKMIOYHTENbHYIO POJib
B (KH3HEJesiTeJbHOCTH OpraHu3Mma,
CJ1y2KAaT IV1aBHBIMH HOCHTEJISIMH KH3HH.
He cayyailHo BTOpOE HMX Ha3BaHHE —
APOTEHHDLl — MPOUCXOAHUT OT TPEeYCCKO-
ro cJoBa <«IPOTOC», " YTO 3HAYMT —-
nepBbI MAM raaBHblH. Desku cneuu-
(PHUHBI; 3TO 3@BHCUT OT pPa3JHUHH B
¢dopme Mosekys — KOHOpPMaLUU, KO-
Topasi 06yc/I0OBJE€Ha ONMpeAeJeHHbIM Mo-
PAAKOM YepelOBaHHA aMHHOKHCJOT B
NQJHNENnTHAHONA LlenH MOJIeKyJbl Genka.

Gdynkuusa 6esaka onpengesasiercs TeMm,
YTO OH COCTaBJIAeT OCHOBY }KHBOH HPO-
TonaasMbl. Kpome toro, 6ejikd NpHHH-
MalOT y4yacTHe B peryJjsuuu Merabo-
JH3Ma, B COKPaTHTE/NbHbIX Mpoueccax
M B peaKkuusx, obecrneyudBalOLiUX BbIC-
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IIHM OpraHu3Mam 3aUIUTy OT GoJiesHe-
TBOpHBIX areHtoB. besku aABAsiiOTCS
TaKXKe KOMIIOHEHTAMH M CHCTEeMHbl [bl-
xaHus. Tak, 6e/0K reMOrJIOGHH CJAYXKHT
[EPEHOCUHKOM KHCJIODOAA H ABYOKHCH
yrjepojia B OpraHusMe. v

AMHHOKHC/IOTBI —— 3TO  CTPYKTYD-
uble eauHuUbl 6eaka. Cefiyac H3BECTHO
6OMbBIIOE UMCHO pPa3jiMUYHBIX aMMHO-
KHCJIOT, HO HauboJiee BaXKHbl H3 HHX
20. Bce aMHHOKUCJIOTHI, BCTpeyalollHe-
cd B 6enKax, cogepaT aMHHOTpyfmmy
1 KapGOKCHJIbHYIO FPYNAY: Pas3jinyaioT-
csl OHM MO pajukajaM. brarogapsa nHa-
JHYHI0O aMHHOIPYINbl AMHHOKHCJIOTA
MOKeT BBICTYNaTb B DOJH OCHOBAHHSA
¥ pearHpoBaTh C KHC/JAOTaMH, a8 KHCJIOT-
Has rpynna no3BoJsieT el pearHpoBaTh
¢ ochoBaHusMH. [losTtomy Geaku cmno-
co6HbI BBINOJHATL poJab Gydepos.

buosioruueckass 1UEHHOCTb pasJuu-
HbIX GeJKOB HeoauHakoBa. Ona 3aBH-
CHT OT aMHHOKHCJIOTHOrO coctaBa. B
HacTosllee BpeMsi yCTAHOBJIEHO, UTO H3
20 aMHHOKHCJOT BOCEMb SIBJAIOTCA
He3aMeHUMbIMH, BOCEMb — 3aMeHHU-
MbIMH, 4YeTblpe — YaCTHYHO 3aMeHH-
MbIMH.

K samenumoim amunokucaoram ot-
HOCSIT T€ KHCJOTBI, KOTOPBIE MOI'YT CHH-
Te3MpOBATbLCS B OPFaHH3Me B JJOCTATOY-
HOM KOJIHYECTBE H3 [APYrHX aMHHOKH-
CJIOT HJIH OPraHHYeCKHX COeAMHEHHH.
K HuM OTHOCAT: a/naHHH, acnaparu,
rJyTaMHH, [VIHUMH, TIPOJHH, CepHH,
acnapariHoByl® H TIJYTaMHHOBYIO
KHCJIOTHI.

Hesamenumoinu amunokucaoramu
Has3biBalOT TaKHe, KOTOPble He CHHTE3HU-
pyloTCS B Opranuame, HO HeOGXOAUMbI
Il €er0 HOPMAaJbHOTO POCTa M Pa3BH-
THS, [JS NOALEpPKAHHS Aa30THCTOro
paBHOBecHsi. IIpH XpOHHYECKOM Heno-
CTaTKe HJH OTCYTCTBHH He3aMEHHMBIX
AMHHOKHCJIOT OPraHHu3M TepsieT B Macce
H B KOHUE KOHUOB noru6aer. [Tosromy
OHH JOJIXKHBL 6biTb 006513aTe/IbHO BBe-
JleHbl B OpPraHH3M BMeCTe C KOpMOM.
K TakuM aMHHOKHCJIOTAM OTHOCST:
BaJliH, H30JeHLHH, JeHHH, METHOHHH,
TPEOHHH, JH3HH, TpHnTOodaH, (¢eHHJ-
ajlaHuH.

YacTHYHO 3aMEHUMBIMH ABJSIOTCA



aPTHUHHH, TUCTHAMH, HHUCTEMH H TH-
PO3HH.
3HaueHHe He3aMeHHMbIX aMHHO-

KHCJIOT COCTOHMT B TOM, YTO, KPOME yuac-
THSl B 06pa3oBaHuy 6esnKa, OHH UrpaloT
Ba)XKHYIO poJb B OGMeHe BeLIecTB, a
TaK)Ke BBHINOJHSIOT clielHaJ/bHble PYHK-
UMK B opraHusme. Hanpumep, merHo-
HHH NpUHHUMAaeT yvyacTHe B Mpolecce
MeTHJUPOBAHUA NpH 06pasoBaHHH
XOJIHHA M KpeaTHHa WU BMeCTe C THPO-
3HHOM yuacTBYeT B CHHTe3e aJpeHaJlH-
Ha M HopajpeHaauHa. (PeHuIanaHuH
1 THPO3HH Heo6XoauMbl Ajsi o6paso-
BaHHA ajpeHa/juHa, HoOpajpeHalHHa
1 THpPOKcHHa. [Ipu oTcyTcTBUM BasnuHa
BO3HHKAeT NepepoXAeHHe TKaHell ro-
JIOBHOTO MO3ra M HacTynaeT MbllIeYHas
cnaboctb. TpunrodaH CayKUT HCTOU-
HUKOM CHHTe3a aHTHUMNE/1JarpH4yecKoro
BHTaMHHa. ApPruHHH NpUHUMaeT yyac-
THe B 06pa30BaHHH MOUYEBHHBI H SBJS-
€TCS HCTOUHMKOM TYaHWAUHOBOH rpyi-
nbl NMPH CHHTe3e KpeaTuHa. [ucTuauu
HMeeT MMHAA30JbHOE KOJBLO, KOTOpOe
He MOXXeT GbiTb CHHTE3HPOBAHO Opra-
HH3MOM.

[ToTpe6HOCTh B NOCTYNJEHUH He3a-
MEHHMbIX @aMHHOKHCJOT C KOPMOM 3Ha-
YUTEJbHO MeHblle Yy XBAauyHbIX. 3ITO
o00bsicHsieTCA TeM, 4TO GaKTepHa/bHast
¢aopa pybua CHHTe3HPYeT OTAesbHbIE
He3aMeHHMbie H B JOCTATOYHOM KOJIH-
yecTBe 3aMeHHMble aMHHOKHCJ/IOTEHI.

JKuBoTHble GesKH (MOJIOKO, MSICO,
Aila) coaepkaT BCe 3aMEeHHMble aMu-
HOKHCJIOTHI, UX Ha3blBalOT NOAHOYEH-
Hotmu Geakamu. B 60b1LIHHCTBE pPacTH-
TeJNbHBIX G6eJKOB (pOXb, TNLIEHHLA,
OBec, KYKypy3a, Tropox) HeKoTopble
He3aMeHUMble AMHHOKHUCJIOTHl OTCYT-
CTBYIOT HJIH HAXOAATCH B OY€Hb MaJbIX
konuuectBax. [lostomy Takue O6enku
He ofbecrneydBalOT Bcex NOTpebGHOCTEH
XXUBOTHOTO OpraHM3Ma, U OHH Ha3sbl-
BAlOTCA Henoaxoyennoimu. Crenosa-
TeJIbHO, INPH COCTABJIEHHH palKoOHa
IJI5i CeJIbCKOXO3AAHCTBEHHBIX XHBOTHBIX
H NTHL HeOOGXOAHMO YUHMTHIBATH, C OA-
HOHM CTOpOHBI, NOTPe6HOCTb OpraHH3Ma
B aMHHOKHCJ/IOTax, ¢ Apyro — couep-
KaHHe He3aMeHUMbIX aMHHOKHCJOT
B KOpMax. D10 06ecneyuT HopMaJlbHbIH

POCT M pPasBUTHE XXUBOTHOTO, MOBbLICHT
NPOLYKTHBHOCTb W [pyrue ero X03siii-
CTBEHHO MoJie3Hble MPH3HAKH.

Buosornueckss ueHHocTb  Genka
onpejensieTcsl TakKe CTENeHblo yCBOe-
HUSl (@CCHMHMJISILMH) €ro OpPraHu3MOM.
Yem 6oJblile aCCHMUJIHPYETCH NaHHOTO
6enka, TeM MeHblle ero Hy»KHoO AJs Mo-
KpbITUsA noTpeGHOCTEH opraHusMa B
6enkax 4 TeM, ciefoBaTebHO, 60abLIe
ero 6HMoJOrHYeCcKas LeHHOCTb. bBuodo-
ruyeckasi LUeHHOCTb 0esKa TeM Bblile,
ueM GJIMXKE ero aMHHOKHUCJOTHbIH CO-
CTaB K cocTaBy 6esNKOB JaHHOro opra-
HU3Ma.

Asorucrmit 6ananc. cnosb3osa-
HHe 6ejiKa TKaHSIMH MPOUCXOAUT Gec-
npepaiBHO. [lJ1s1 BBISICHEHHSI KOJHYeECT-
BeHHOH CTOpPOHHl 06enKoBOoro o6MeHa
HEO6XOJUMO 3HAaTb KOJIMYECTBO [pHU-
HATOTO ¢ KOPMOM 6eJiKa H ypOBeHb ero
yCBOEHHSl opraHusmoM. BBuay toro
yTO 6€JIOK B OTJHYHE OT YIJIeBOAOB H
JKHDOB COJEPXHT B CBOEH MOJeKyJe
asor (14—19 %), o KonHyecTBe NOCTY-
NUBUIMX B OpPraHu3M H HCNOJb30OBaH-
HbIX 6€JKOB MOJKHO CYIUTb MO BeJH-
yhHe asoTHcroro GaJjaHca. [asa pac-
yera npuHumaercd, yto 100 r Geska
B cpeiaHem coaepxat 16 9% asora.
Onpenensisi comep:kaHue asora B Kop-
Max H BblIeJeHHOe €ero KOJIHYeCTBO
BMECTE C KaJOM, MOYOH H NOTOM, MOXKHO
yCTaHOBUTb a30THCTHIH 6anaHc. o ero
BEJMYHHE YCTaHAaBJAMBAIOT IMPHXOL H
pacxon 6enka, AJS 4ero HahJeHHYIO
BeJUUYHHY a30Ta YMHOxkawT Ha 6,25
(100:16 =6,25).

Y B3poOCsIOro 310pOBOr0 XKUBOTHOTO,
Haxonslllerocss B HOpPMaJbHBIX YCJO-
BHAIX KODMJIEHHSI M COAEpKAaHHSA, OT-
MEualoT a30TUCTOe pagrHogecue, To eCTh
KOJIMUeCTBO a30Ta, NOTpe6JeHHOro ¢
6e/1KOM, U KOJIHUEeCTBO a30Ta, BbijleJIeH-
HOr0 W3 OpraHuama, paBHBI.

I1pu okHcienuu 6eikoB o6pa3syeTcs
aMMHaK, KOTOPbIH MOCTyIaeT B KPOBb,
neyeHb W MOUYKH, I'le U3 HEro CHHTe3H-
pyercst MoueBHHA. HacTHUHO MOUYeBHHA
KPOBH BBIBOJHTCH C MOUOH, a TaKxXe
3KCKPETHPYEeTCA B MNpeaXKeNqyIKH, Bbi-
[LeJIsIeTCS CJIOHHBIMH Kejle3aMH M CHO-
Ba nocrynaetr B pybeu. Tako#t kpyro-
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060pOT a30Ta CJAYXHT BaKHeHmel
NPUCNIOCOOHTEJIbHOH peakuueld opra-
HH3Ma, MNOBbIIIAOLEH a30THCThIH 6a-
JnaHc kopma (puc. 3D).

Iloaoscurenrvnoim as3oTuctoim  6a-
AQHCOM Ha3bIBAlOT COCTOAHHE, Korja
4acTb as3oTa KopMa 3ajepKHBaercs
B oprasuame. JlaHHBIH 6ajaHC MOXET
6biTh NMPH YCHJAEHHOM CHHTe3e 6esika
B MIEPHOJL POCTA U PAa3BHTHA OPraHU3Ma,
BO BpeMsi GepeMeHHOCTH, BOCCTAHOBH-
TEJbHOrO MepHoAa Iocje TroJOLaHHs
uiau 6ose3HH.

OTpuyareavrsili a3oTucTolii baranc
Xapakrepudyercss TeM, UTO H3 opra-
HH3Ma Bbijensiercs 60Jblie a30Ta, 4em
€ro noCTynaer ¢ KOpMOM. ITO NIPOHCXO-
JUT TPH KOPMJIEHHH HelOJHOLEeHHbIMH
6enkaMH, 6€KOBOM IOJIOJlaHHH, a TaK-
JKe TMpH pasjiMuHblx 3ab0JieBaHHUSX,
CBSi3aHHBIX C YCHJEHHBIM pacrnajiom
6eqKOB TKaHeH.

HcnonbvzoBaHue G6GeJKOB TKAHAMHU
OopraHu3Ma OCYLIeCTBJISIETCA Hempe-
PHIBHO, HE33aBUCHMO OT UX MOCTYIJIEHHS
¢ KOpMOM. JKHBOTHBHI OpPraHu3M B 3a-
BHCHMOCTH OT KOJHuecTB2 O€/KOB B
KOpMax MOXeT HMETb Pa3jH4YHYIO Bbl-
COTY YPOBHSI a30THCTOrO paBHOBECHS.
Besok B Tese B3pocaoro opraHusma
B OGbIYHBIX YC/JIOBUSIX He OTKJaablBaer-
cd po 3anac, a pa3pyLieHUe ero B npo-
Hecce o6MeHa BelECTB HAET MOCTOSIH-
Ho. [loatomy mnsi Ka>Knoro BHAA XKH-
BOTHOrO CYIIECTBYeT MaKCHMaJbHasi
H MHHHMaJbHasl TpaHHLA a30THCTOTO
paBHoBecHsl. Ilpuuem maHHas rpaHuua
KoJie6JieTcd B 3aBHCHMOCTH OT nopoAakhI,

BO3pacTa, ToJa, GU3KOJIOTHUECKOTO
COCTOHIHUHA U BHEULIHUX KIUMATUUECKUX

ycnoBuid. CiefoBaTesNbHO, a30THCThIH
6asiaHc XxapaKTepH3yeT COCTOsIHHE 6e-
KOBOro o6MmeHa B opraHusme. XpoOHH-
YeCKHH OTpHUATeJbHBIH  a30THCTHIH
6anaHc HeM36€XKHO MPHUBOIUT K CMEPTH
KHUBOTHOro. OTCI0[]a BO3HHKAET BOIPOC
0 HayyHO OGOCHOBaHHBIX HOpMax 6eJ-
KOBOTO' KOPMJIEHHSl CeJIbCKOXO03sIHCT-
BEeHHBbIX XKHBOTHbIX. [laxKe npu 6es-
GeJIKOBOM KODMJIEHHH M3 OpraHusMa
C MOYOH BBIAEJSAIOTCA Aa30THUCTHIE Be-
ulecTsa, TO €CThb MIeT paspylieHHe
6enka B mpouecce Meraboausma. [las
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TOTO YTOObI MOCTOAAHHO MOAAEDIKHBATh
a30THCTOE paBHOBeCHE B OpPraHH3Me,
Heo6x0auMo 0053aTe/lbHOE MOCTYILIe-
HHUE OTpene/ieHHOTO KoauuecTBa Henxa.
3TO MHHUMaJIbHOE KOJHuecTBO OeJka,
crnoco6eTBylolllee MOALEPXKAHHUIO - a30-
TUCTOTO PAaBHOBECHSI B OpraHu3Me, Mo-
JYUHJIO Ha3BaHUe 0eaKoB8020 Mu-
HUMYMA.

s ce/bCKOXO3AHCTBEHHBIX KH-
BOTHBIX GEJKOBbIH MHHUMYM (B rpam-
Max Ha | Kr »HBOH Macchbi) MPUMEpPHO
CJAeNYIOLIMH: IJST OBLbl H CBHHBH — I}
IJs jowany B nokoe — 0,7—0,8, B pa-
6ote — 1,2—1,42; pas HeJaKTHPYIO-
el KopoBbl — 0,6—0,7, ans JakTH-
pyouwei — 1. ITH HOPMBI HaMHOTO
NpPEBHILIAIOT KOJMHYECTBO 6esKa, BbIBO-
JUMOTO H3 OpraHuaMa B I[OKOe MpH
6e36e1KOBOM NUTaHHH, HAa3BaHHOE KO-
appuyuentom 6eaK08020 UBHAULUBA-
Hus. YKa3aHHblH 6e/KOBbIH MHHHMYM
He TOJIbKO yAepXKHBAeT a30TUCTOe PaB-
HOBECHe, HO M MOJIHOCTBIO MOKpbIBaeT
HepreTuyeckde MOTPeGHOCTH oOpra-
HHU3Ma.

OpxHako 1/s1 onpeleseHHs] CYTou-
HOTO KoJiHuecTBa 6eslka B KOpMax cy-
LLIECTBEHHOE 3Ha4eHHEe HMEIOT He TOJBKO
KOJHYECTBEHHble, HO M KaueCTBeHHbIe
nokasatead. [lad noanepi:kanusti HOp-
MaJbHOrO POCTA U Pa3BUTUSA OpraHU3Ma
TpebyeTcs pa3Hoe KOJMYeCTBO GeliKa,
B 3aBHCHMOCTH OT €ro aMHHOKHCJIOT-
HOFO COCTaBa.

[Torpe6HocTh Opranuama B Genkax
KOpMa 3aBHCHT H OT TaKdX MMHTaTeNb-
HBIX BEIleCTB, KAK XKHUPbl H YIJIEBObI.
DHAOTEHHBI GeNKOBBI KaTabo/au3M
YMEHbUIACTCH, €CAX BCe 3HEepreTuue-
CKH€ 3aTpaTbl OPraHu3Ma BOCMOJHSAIOT-
Cfl MOJIHOCTBIO 33 CYeT YIJEBOLOB W
xupoB. Tem cambiM OHH 3aMeTHO mpe-
AynpexpawTr pacnai GenKoB opra-
HH3Ma.

O6men amunokucaor. [Tocae Beach-
BaHHSl B KPOBb M YAaCTHYHO B JHUMQY
aMHHOKHCJIOTH B OPraHH3Me XKHBOT-
HOrO npeTepneBaioT psj NpeBpaLieHHil.

Bo-nepBbiX, NpOMCXOAMT CHHTe3 Ges-

KOB, HamnpaBJIeHHbI# Ha BOCHOJIHEHHe
¢bu3HosIOTHYECKHX 3aTpaT 6ellka B pe-
3yJbTaTe KH3HENEATEJBHOCTH Opra-
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35 MexaHH3M a30THCTOrO paBHOBECHA Y
KBaYHbIX:

!/ — caoHHble
3 — KHIUICYHHK,
6 — NOYKH

Kenesbl; 2 — MpeKesaynku;
4 — meueHb; 5 — MBIIIILBL;

Hu3Ma. Besok opraHoB u TKaHell umeer
NPUCYLUUH A/ NAaHHOTO BHIA KHUBOT-
HOro, Jnake HHAMBHIYYMa, aMHHOKH-
cIOTHBIA coctaB. [TosTomy aas cuHTe3a
pasjH4YHBIX TKaHeBblXx 6ejKoB Heo6Xo-
JIUM BIIOJIHE oNpejeseHHbIl Ha6op He-
3aMEeHUMbIX aMHHOKHCAOT. [lpu oTCyT-
CTBHH XOTsl Obl OJHOH He3aMeHHMOH
AMHHOKHCJOTbI OHOCHHTe3 O6ejika He
ocywecrasercs. Yactb cBOGOAHBIX
aMHHOKHCJIOT 3aTPauUBaeTcs Ha CHHTE3
6HOJIOTHYECKH BaxXHblX BEIlLECTB —
rOPMOHOB, (DepMEHTOB H IPYTHX aKTHB-
HbIX coelHHeHHH. Jlpyras uacTb, mnoj-
Beprasicb Heo6paTHMOMY OKHCJHTE/b-
HOMY MpOllecCy, HCIOJb3yeTcsi B Ka-
yecTBE 2JHEPreTHYECKOro MartepHasa
¢ o06pa3oBaHHeM KOHEYHbIX I[POJLYK-
TOB — aMMHaKa, YIJIeKHCJIoro rasa H
Boabl. [Ipu 3TOM npouecc o6HOBJEHHUS
AMHHOKHUCJOT B MOJEKYJax TKaHEBbIX
6e/KOB MPOHCXOLUT € pa3HOH CKO-
poctblo. Tak, GefikH neyeHH OGHOBJIS-
I0TCS HAMOJIOBHHY 3a 18—12 cyT, 6enku
naasMbl KpoBu — 3a 18-—45 cyrt.

B o6meHe aMHHOKHCJIOT HaH6OJIb-
nlee 3HaueHHe HMMeET peaklUuu nae3a-

MHHHPOBAHUS, TPAHCAMHHHPOBAHHUA H
JAeKapOOKCUIUPOBAHUSA,

HimeeTcs HeckosbKO nyTell desamu-
HUPOBAHUA: BOCCTAHOBUTEJIBHBIHA, OKHC-
JUTEJbHBIH M ruipoauthueckuit. [Ipo-
LYKTaMH 1e3aMHHHPOBAHHA aMHHOKHC-
JIOT MOTYT OBbITb pasJ/iMuyHble KeTOKHC-
JOTbl (MUpOBHHOTpajHasi, HlaBejeBo-
YKCyCHasi, o-KeTOrJlyTapoBast), OKCH-
KHCJIOTBI (MOJIOYHAA KHCA0Ta U AP.)
C BblJe/IEHHEM aMMHaKa. Y »KHUBOTHBIX
OKHCJMTENbHBIH NYTb $SIBJASETCA IIpe-
o6jlajalouuM  THIOM  [e3aMUHHUDPO-
BaHHUSA.

[TouTH Bce aMHHOKHCJOTBI B MpO-
uecce oOMeHa BelleCTB MOABepraloTcs
TPAHCAMURUPOBAHUIO  (TIepeaMHHHUPO-
BaHHUIO). B npouecce nesaMuHUpOBaHHUS
U TPaHCAMUHHUPOBAHHA aMHHOKHCJOT
06pasyloTcsi  KeTOKHCJOTbl, KOTOpbie
SIBJASIIOTCS 3BEHbSIMH Kak MpOMeXYyTou-
Horo o6MeHa aMHMHOKHCJOT, Tak H 00-
MeHa yrieBoAoB U xHpoB. Uepes 3tu
COeAMHEHHUS] OCYLLeCTBJIeTCA CBfi3b
6e1KOBOTO OGMEHa ¢ XXUPOBBIM H yrIJje-
BOIHbIM.

Hexap6okcuauposanue aMHHOKHC-
JIOT COCTOUT B OTUIENJEHUU KapOok-
CUJILHOM Tpynbl B BULE ABYOKHCH Yrile-
pona. [ekapGOKCHJAHPOBAHUIO TO[-
BEpPraljoTcsi M KETOKHUCJOTHI, MOSIBHB-
[iMecsl NpPH ge3aMHHHDPOBAHUH.
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B peayabraTe ne3aMuHUpPOBaAHUA
AMHHOKHCJOT H pacnaja Apyrux aso-
TUCTHIX COQRHHEHHﬁ B TKaHAX Henpe-
PBIBHO 006pa3syloTcsl aMMHUaK, ABYOKHCH
yrjiepoga 4 BoAa. Ammuak TOKCHUYEH
AJis1 XKHBOTHBIX, NO3TOMY €ro HakxoiJjie-
HHe npHBeso Obl K Hen36exKHOMY OTpaB-
JICHHIO OpraHuismMa. O,U,HaKO Y BbICLLIHX
KHBOTHbBIX @aMMHAaK B OpraHax H TKa-
HAX He HakalJWBaeTcs, a 3a cyer Cy-
LeCTBYIOLIHX (pepMEHTATHBHLIX MeXa-
HH3MOB OH CBsi3biBaeTcsl (0Ge3BpeXKH-
BaeTcs) H MNepexoJHT B MOYEBHHY.

MoueBHHa — 3TO TIVIaBHbIE KOHeu-
HbI MPOJAYKT a30THCTOrO O06MeHa, Bbi-
AeJSIOIHMACA ¢ MOYOH Yy MJIeKOMNHTalo-
ILHX XXHBOTHLIX. ¥ NTHL W DPENnTHAHM
OCHOBHOH KOHEYHBIH MPOAYKT a30THCTO-
ro o6MeHa NpeiCcTaBJaeH MOUEBOH KHC-
Jotod. KoHeuHbIMH NpOAYKTaMH a30-
THCTOrO O6MEHa, KpOME€ MOUEBHHBbI H
MOUYEBOH KHCJIOTHI, AIBJASIIOTCA KpeaTHH
H THINypoBas KHCJAOTa,

OGpa3soBaHHe MOUEBHHbI MPOHCXO-
AHT B NeuYeHW B pe3yJbTaTe OPHUTH-
HOBOro Luk/a, oTkpbitoro I'. Kpe6com
(1933) 4 mo3xe AOMNOMHEHHOrO HOBLIMH
AaHHbiMKH. HauanbHblf 3Tan cHHTeaa
MOYEBHHEl — COeIMHEHHE aMMHakKa ¢
yro/bHOR H aAeHo3HHTpUpOchopHOH
(AT®) kucaotamu, yTo naeT Kapba-
mundocear. [locneaxudt npucoenn-
HSAIETCA K ODHHTHHY, 06pa3ys UUTPYJHH,
nepexoasiuuy# B apruHuH. Ilog mekcr-
BHEM apruHasbl apruHHH pacnajaercs
Ha MOYEBHHY H OPHHTHH. BO3MOXHBI
H ApyrHe nyTH He#Tpaiusauud am-
MHaka B opraHusme. [nyramuHOBas
M acnapariHOBasi KHCJOTbl CBA3bIBAIOT
aMMMaK, NpeBpallafch B [VIYTaMHH H
acnaparuH.

O6men caoxubix Geakos. Cpenu
6eKOB 3TOH TpYNmbl CYyUleCTBEHHOE
6uoJiorHyecKoe 3HaueHHe HMeIoT HY-
K/J1€ONMpOTEeUAbl, B KauecTBe NPOCTETH-
yecKoH rpynikl HMeLlHe HyKJIeHHOBbIE
KHCJOTE. BO Bcex KHMBBIX CylUecTBax
COQepHHTCA [Ba BHAA HYKIEHHOBBIX
KHCJIOT: Je30KCHpPHOGOHYKNE€HHOBAs
(AHK) u pu6onyxnennosaa (PHK).
OHH HMeloT GoJbLuOe (PH3HONOTHUECKOE
3HayeHHe B XKH3HH K/IETOK — B UX paa-
BHTHH, Pa3MHOXEHHH H AeJIeHHH.
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Hyk/nenHOBBIE KHCJAOTHI  COCTOSIT
BCEro JIHIIb M3 YeThIPEX KOMIOHEHTOB,
HasblBaeMblX HykJjeotunamu. Kam btk
HYKJIEOTHA BKJIOYAET a30THCTOE OCHO-
BaHHe, caxap (neHTo3y) U ¢ochopHy0
KHCJIOTY.

B cocras JJHK 13 a3oTHCTBIX OCHO-
BaHUH BXOAST al€HUH, CYaHWH, UUTO-
3HH 4 THMHH. Kpowme Toro, umetorcs
Jle30kcupHubo3a H ¢ochopHas Kucjora.

PHK copepxur ajeHuH, ryaHwuH,
UMTO3HH, ypaluJ, a Takxe puHbo3y H
tocdopuyio kucaory. CreuupHYHOCTD
HYKJE€HHOBOH KHCJOTHl OMNpeje/sercs
MOC/NeL0BATENbHOCTBIO DPAaCNONOXEHUR
B €e LeNH 3THX YeThIpeX THIOB HYKJ/eo-
THAOB.

[Tyt o6MeHa cJOXHBIX Geaxkos
BecbMa pa3Hoo6pasHbl. PacluenseHue
HYKJEHHOBBIX KHCJOT MPOHCXOAHUT B
KHLIeYHHKe NOJ BJAHAHHEM (bepMEHTOB
noaxeNysouHo# keJe3nl — puHOO-
HyK/1ea3 U ne30KcHpHGOHYKeas. [Toau-
HYKJEOTHABI B KHUIEYHHKe pacluen-
JAIOTCA Ha OTHe/bHble MOHOHYK/EOo-
THABL, & TMOCJA€AHHE MPH OTLIEeNJeHHH
¢dochopHOH KHCJAOTH MpeBpallaioTes
B HYK/€03HAbI, KOTOpHIE BCachlBaloTes
B KPOBb H MOCTYNaioT B OpraHbl H
TKaHH. B TKaHAX HYK/JIe03HAbl MO Aei-
CTBHEM (PepMeHTOB HYKJeo3ujga3 pac-
WIENJISAIOTCA Ha a30THCThle OCHOBAHHMA
uicaxap. [Ipu stTom o6pasyoTcd nypH-
HOBble (@1€HHH, 'yaHHH), TUPUMHAUHO-
Bble (UMTO3HH, YpaLUu/, THMHH) OCHO-
BaHHSA M NenTo3bi. A30THCThIE OCHOBA-
HHA NYPHHOBOro psija 3areM MnoiBep-
raloTcs FHAPOJNHTHYECKOMY AE€3aMHHKU-
POBaHHIO H JaJdbHeHlleMy OKHCJIEHHIO
0 MouyeBO# KHCJ0ThHl. B ¢cBOIO ouepenb,
MoueBasi KMC0Ta noj AedcrBueM (dep-
MEHTa YpHKa3bl NpeBpalllaeTcA B aJj-
JIAHTOHH H BblAeJsieTca ¢ Moyo#, Yro
KacaeTCsi CaXxapHCTOro KOMMOHEHTa
HYKJIGHHOBBIX KHCJIOT, TO OH OKHC/IAET-
ca go CO; u H,O0.

B ¢u3nos0run :KHBOTHOrO OpraHua-
Ma CYLLeCTBEHHOe 3HaueHHe HMeloT
O6MeHHble MPOLECChl JPYTHX CJIOXHBIX
6eJIKOB — XpPOMONPOTEHAOB — reMo-
rno6uHa U MUOIO6HHA.

Peryasuus GeakoBoro o6mena.
BenkoBhiit 06MeH HaXOAHTCA MOA pery-



JHPYIOIUM BJIHSHHEM LEHTpaJbHOM
HepBHOH cucreMbl. B rumoranamuye-
cKoil o6JacTH MPOMEXYTOYHOTO MO3ra
HAXOAATCA CHelHabHble LEHTPDI, pery-
Jupylomine 6enkosblit o6mMen. Ha Ged-
KOBblH 0OMeH OKa3blBaeT BJIHsiHHE U
Kopa OoJblikX moaywapui. B cBoio
ouepeflb, LEHTpaJbHasA HEPBHAS CHCTe-
Ma PeryJHpyioLlyio poJb OCYILeCTBJSIET
yepe3 KeJjledbl BHYTPEHHEH CeKpeLHH:
ILHTOBHIHbIE JKese3bl, HaANOueYHHKH
u runodus.

Ilpn runepPyHKUKMH LLHTOBHIAHON
Kenesbl MOBbILIAETC OOMEH G6esKoB,
MBILILLI TepPAIOT OueHb Ba)kHoe s
HHX a30THCTOE BeLIeCTBO — KOEaTHH,
KOTOpHIH NepexoguT B Mouy. Moxer
TaKKe HacTynaTb OTpHlaTeNbHbI} a3o0-
THCTHIN GanaHc. HNOPYyHKUHA ILLKTO-
BHAHON »eJse3bl CONpOBOXJAaeTcd fB-
JeHHsIMH o6paTHOro Mopsiika, TO ecTh
3aMeaasieTcss oOMeH BelllecTs, OCTaHaB-
JMBaeTCHd pOCT TeJja, 4TO BbI3bIBAET
KapJIMKOBOCTh H KPETHHH3M.

[Ton BAHSIHHEM FOPMOHOB KOPKOBOH
4acTH HaAMOUEUHHKOB (MHHEpasoKop-
THKOHIH — N€30KCHKOPTHKOCTEDOH,
aJbJOCTEPOH) B MeueHH H NMoukax YCH-
JIHBaeTCs Ne3aMWHMDOBaHHE, B CBA3M
c 3TuM GoJsblie BBIAEJASETCH a30Ta C
moyoit. [lpu 3Tom yBenuuuBaercs H
o6uiuit o6mMeH GenkoB. Bonee akTuBHOe
BJHAHHE Ha oOMeH GelKOB OKa3biBaer
Apyras rpymnna ropMOHOB — [VIIOKO-
KODTHKOHAbl  (KOPTH30JI, KODTH3OH,
KOPTHKOCTEPOH). DTH TOPMOHBI YCKO-
paoT pacnaj 6enkoB U aMHHOKHCJIOT,
B pe3yJ/ibTaTe Y€ro yCH/JIMBAETCH Bhije-
JeHne asora W3 opraHuama. Hegocra-
TOK KOPTHKOMJHBIX TOPMOHOB BBI3bI-
BaeT sBJeHMA o6paTHOro TmnopsijaKa.

TunodHus nocpeactsom CBOHX rop-
MOHOB peryJjupyeT AeSTeNbHOCTb Xe-
Jle3 BHYTPEHHe} ceKpelliH, a ero nepes-
HAR f0/a (aAeHOrHNOMH3) peryaupyer
TaKXe o6MeH GeJIKOB K POCT OpraHH3-
mMa. MexaHH3M BJIHAHUA TOPMOHA pOCTa
Ha o6MeH 6eNKOB 3aKJIOUaeTcss B TOM,
YTO OH CTUMYJIUPYET X CHHTE3 B Mmep-
BYIO ouepelb B MbIUMILAX, B MEeHbLIEH
CTereHd B MeueHH. Bcjenctsue sToro
¢ Mouo#l BhljessieTCsl MeHbllle a3oTa,
CHH)KAeTCA H YpOBeHb aMHHOKHCJIOT

B nyazme Kposu. CjieoBaTenbHo, rop-
MOH pOCTa Kak Obl CIOCOGCTBYET 3KO-
HOMHOMY pacxofoBaHHi0O OelKoB 3a
CUeT MOBBLILIEHHS pacfajga KHUPOB,

boablyo posb B 6e1KOBOM 06MeHe
HrpaloT nevelb U No4kH. OT ux dusHo-
JIOTHUECKOTO COCTOSIHHSI BO MHOTOM
3aBHCHUT a30THCTHIH OGMeEH.

B neueHd NPOHUCXOOHT He TOJBKO
cuHTe3 GesIKOB, HO M WX MepecTpoiika
(TpancaMHHHpOBaHHe, JHe3aMHHHPO-
BaHHe). B Helt ocyuecrsasiioTcs mpo-
uecchl 0Ge3BpeKHBAHHA aMMuaka, OH
npespalllaeTcd B MOUYEBHHY WJH HC-
nosb3yercs Ha o6pasoBaHHe aMHIOB
KHCNIOT. 34eCh XKe MPOUCXOAUT pPeakLus
06e3BpeXXUBAHHA TNPOJAYKTOB THHEHHS
6eaKkoB  (MHAOM, CKatoa, (QeHoJIh).

B noukax coBepuiaercs [ge3aMu-
HHPOBaHHE AaMHHOKHCIOT, OCBOGOX-
Aalouiufics npH STOM aMMHaK CBSI3bl-
BaeTCs KUCJOTaMH, a COJNK BbIBOAATCA
c MmouoH, Hepes nouku BblaeAfOTCA
M OCTa/lbHbleé NPOAYKTEl &30THCTOrO
o6MeHa: MoOueBHHa, KpeaTHHHH, MOuye-
Bas KUCJIOTa, aMMHax W CHInypoBas
kHcaora. [1pu 3a6osieBaHHM Noyex Mo-
XKET NMPOHCXOANTD 38/1€PXKKE KOHEUHBIX
npoaAyKkToB OenxkoBoro of6MeHa, uTo
BbI3bIBAET OTpPaB/iieHHEe OpraHuamMa H
MOXKET NPUBECTH K rH6esH XUBOTHOIO.

OBMEH YIrnEsonos

K BakHeliluuM rpynnam opranuye-
CKHX COelHHEHHH, CHHTE3UPyeMhIX H
HCNOJb3yeMblX KJIeTKaMH OpraHuama,
OTHOCAITCA  yraeBoasl. Pasauuaior
NPOCThIe U c/IOXKHbIe yriaeBoabl, Clox-
Hble YF/IeBOABl, HJH [OJHCAXaPHLH,
COCTOAAT M3 OCTATKOB GOJIbILOTO KOJIH-
YeCcTBa MOJIEKYJl TPOCThIX YIVIEBOJOB —
MOHOCaXapHu0B,

YrneBoast Cay»KaT OCHOBHBIM HC-
TOUHHKOM 5Hepruu B opranuame. [lpu-
mepHo 60—75 9% mnorpeGHocTH opra-
HH3Ma B FHEPTHHU obecrneyrBaeTcs yrie-
Bogamu. OHU BBINOJIHAIT MHOrOOGpa3-
Hble ¢yHxkuud. Hekoropbie yraesopgnl,
COeNMHAACh C GeJKaMH W JIUMHAaMHY,
0o6pa3yloT CTPYKTYPHble KOMMOHEHThI
KJeTOK M ux o6osouex. Pu6o3a u geso-
Kcupu603a HrpaloT OueHb BaKHYIO
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pPOb B KauecTBe COCTABHbIX uacTel
JHK u PHK.

OcHOBHOH  HCTOYHHK  YIJIeBOJOB
IS CeNbCKOXO3SIHCTBEHHBIX JKHBOT-
HBIX — 3TO KJieTuaTKa (rnojucaxapuu).
B py6ue y XKBayHbIX H B TOJICTOM KH-
1IeYHHUKE y }KHBOTHBIX C OJJHOKaAMEPHbIM
JKeJyAKOM (J101Haab, CBHHbSA) NpH pac-
LIENJIEHUH KJIeTUaTKH ofpasyercs IJio-
ko3a. OfHa ee yacTh BcacblBaeTcs B
KPOBb, Jpyrast CJAyXUT MHIled AJd
MHKpOGOB H mojBepraeTcl AajibHeH-
meMy pacrnajly ¢ o6pasoBaHHeM JeTy-
UMX KHPHBIX KHCJOT: YKCYCHOH, Mac-
JISIHOH, NPONHOHOBOH H AP.

OcHOBHAasi YacCTb BCOCABIIMXCH K3
NHLIEBAPHTENbHAIO TPAKTa .YIJIEBOAOB
yepes BOPOTHYIO BeHY MOCTyIaeTr B Ie-
4eHb, rjie U3 HUX 06pa3yeTcs IJIMKOTEeH;
3J€Cb OH JAENOHHPYETCS] H CJAYXKHT OC-
HOBHbIM pe3epBHbIM HCTOYHHKOM obpa-
30BaHHA TJIOKO3bl. YacTe IJIOKO3BI
M3 MeyeHH MOCTynaer B 60JbIHOH KPYT
KpoBooOpalleH!s] U TPaHCIOpPTHpYeTcs
KDOBbIO B OpraHbl W TKaHH, rle OKHC-
JisleTcsl H HCMOJb3YeTcs AJfl MOKPBITHS
HepreTHUeCKHX 3aTpar oOpraHusMma.
Hencnosb3oBaHHasi yacTh TIJIIOKO3bl B
JXHPOBBIX [leno npeBpalliaeTcsl B TPH-
[JIHUEPH/BI.

[leueHn npuHaA/ieRKUT rJaBHAsA
poJib B pEryJsilHH MOCTOSTHCTBA KOH-
lleHTpauuu caxapa B KpoBd. [Ipu us-
O6LITOYHOM MOCTYIMJIEHHU YIJIEBOAOB B
OpraHu3M B MeYeHH NPOUCXOAHT CHHTE3
[JIHKOT€HA, a NpH HELOCTATOYHOM MO-
CTYNJIEHHH, HAa060pOT, TVIHKOTeH B Hel
pacnajaercst 10 IVlIOKO3bl. Takum cro-
co60M MOjJepXKUBaeTCsi HOpPMaJibHOE
KOJIH4eCTBO caxapa B KPOBH.

[nuKoren cuHTe3HpyeTcss H3 IJIO-
KO3bl HE TOJILKO B I€UEHH, HO U B APYTUX
OpraHax ¥ TKaHaX. 3HauuTe/bHOe KO-
JUYECTBO TJHKOTEHA COJEPXHTCA B
mblnax. OHH ABJASIOTCA TAKKE MECTOM
YCHJIEHHOTO MHOTpe6JieHHs1 YI/eBOJOB,
oco6eHHO BO BpeMs paboThl, a BO BpeMst
OT[bIXa CHHTE3HPYIOT [VIMKOTEH 3a cyeT
TJIIOKO3bl KPOBH,

B opraHuaMe >KHBOTHBIX HCIIOJIb-
30BaHHe IVIHKOTeHAa H IJIIOKO3bl KJeT-
KaMH H TKaHSMH, BIJIOTb 40 06pa3oBa-
HHA KOHEYHbIX NpPOAYKTOB OOMeHa ¢
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BblI€JEeHHEM  JHEPTHH, [POUCXOAHT
gByMa nytAaMu. Pacnapg yraesojos,
NPOUCXOAAINA O6e3 yuyacTusi KHCJO-
pola, Ha3blBaeTcs aHaIpobHuim, a C
y4acTHEM KHCJIOPOLA — a3pO6HbLM.
[Ipy aHa3’po6GHOM pacilenaeHHH
yIJIeBOJOB BHauaJje KakK NpPOMeXyTou-
HOe BelllecTBO 06pasyeTcl MHPOBHHO-
rpajHasl KHCJ0Ta, KoTopasl 3aTeM BoOC-
CTaHaBJHBAETCA B KOHEYHbIH NMPOAYKT
pacnaga — MOJIOUHYIO KHCJIOTY. AHa-
3po6GHOe paclienjeH’e YIrJIeBOAOB A0
MOJIOYHOH  KHCJOTHl — MHOTOCTYIEH-
yaTbift npouecc. JaHHBIf NyTh OKHCITIe-
HUSI YIJIEBOJOB 3JHEPTETHUECKH MeHee
BBIrOJieH, YeM a3po6GHOe HX OKHC/IEeHHE.
OaHako ¢ (H3HOJOTHUECKO# TOYKH
3peHHsl MPOAYKTHl pacllenJjeHust yrie-
BOJOB, oOpasyloulHecs MpH aHaspob-
HOM INpOLECcCe, HMEIT HCKIIOUHTEJIBHO
Ba)KHOe 3HaueHHe IJISl KH3HeJesATeNb-
HOCTH OpraHuama. IdTa ctajus obecne-
uyHBaeT BhHINOJHEHHe OPraHH3MOM psla
(H3HOMOrHUeCKUX PYHKLHHA B yCIOBUAX
HEeJ0CTaTOYHOro CHa0XKeHUusl TKaHed
H opra#€os Kucjaopogom. Kpome Toro,
NOTeHLHANbHAS IHEPTHUS, 3aKJ/IOUeHHas
B MOJIOYHOH# KHCJIOTE, He Tepsiercs.
O6pasyioulasicds MOJIOUHAs KHCJIOTA
anbo ganee OKUCAAETCA B a’3pOOHBIX
ycaoBuax o CO; v HyO no uukay
Kpeb6ca, an6o cHoBa mnpeBpailaercs
B raMkoreH. AHaspo6Hblii pacnaz, obec-
NeunBalOLUN SHepreTHUeCKHe norpes-
HOCTH MblLLIEYHBIX BOJOKOH, HEJOCTaTO-
YyeH JJf T'OJOBHOTO MO3ra.
BaxHeHIIHH npouecc OKHCJ/AeHHUSA
YIJIEBOJOB B TKAHAX MHBOTHBIX — HX
a3po6HbIN pacnaj, KOHeUHble IPOLYKTHI
KOTOPOTO — JBYOKHCb  yrjepoia H
Boja. [Ipd 3TOM NOJNHOCTBIO OCBOGOXK-
JaeTcsi 3aK/JoUeHHas B YIJIeBOAAX
3HeprUs, KOTOpash B OCHOBHOM HakKam-
JHBAeTCsl B BBHICOKO3PIHUYECKHX CBFA3AX
AT®. :
Peryasuusi o6mMeHa yriesoaos. Yr-
JIEBOAHBIH O6MeH, MOCTOSIHCTBO COJep-
JKAHHSA [VIIOKO3bl B KPOBH, IVIHKOreHa
B MeyeHH PEeryJHpPYIOTCHA LEHTPaJbHOH
HepBHOH CHCTEMOH.
Ewe B cepenune XIX B. (Knoxn Bep-
Hap, 1849) 6bl10 1OKa3aHO, UTO YKOJI
IHa 4eTBepTOro XeJyAo4Ka NpojaoJro-



BAaTOro MO3ra y KPOJHKOB Bbi3blBaeT
yCHJAEHHBIHl pacnaj rJiuMkoreHa B Neuye-
HH, MOBbILIEHKE caXxapa B KPOBH H IJIIO-
Ko3ypHw. PacrnoJsioxeHHble Ha [He yeT-
BEPTOro JKeJyJouKka HepBHble siipa
NpU pasipa’KeHuu nepenaioT BO3GYK-
JeHHe 10 HePBHBIM BOJIOKHAM K IeueHH
H BBI3BIBAIOT YCHJIEHHOE NpeBpalleHHe
rJMKOreHa B TJI0OKO3Y B Ne4YeHOUHBIX
KJ1eTKaXx. ‘

lleHTpOM, pEryJupyIOILHM YyrJje-
BOLHbIH OOMEH, CHAYXKHT CKOIJeHHe
TaHIVIHO3HBIX KJETOK B IIPOMEXYTOY-
HOM Mo3re. CylLecTBYIOT MHOTOYHCJIEH-
Hble NpPOBOAsilINE NYTH MeXAy TIpyn-
NnaMH siiep NPOMEXYTOYHOrO MO3ra H
3HJOKPHHHBLIMH 3JIeMeHBTaMU THnogHu3a.
Mexy HUMH HMeeTCsl TeCHasl: B3aMMO-
CBf3b.

B peryasiuuu yriaeBoaHoro obmeHa
y4acTBYIOT KOpa TOJOBHOIO MO3ra,
TUNOTajJaMyc H BereTaTHBHAs HEPBHAsA
cucrema, [lpHuem Bo/NIOKHA cuMmnaru-
4eCKOH HepBHOH CHCTEMbI peryJaHpyioT
pacnaj rjivKoreHa A0 IJIIOKO3bl, & BO-
JJOKHA TNapacHMNaTHYECKOH — Ha-
060poT, ero o6pazoBaHue U3 IJIOKO3BbI.

Boablioe BaAHsiHHMEe HA YIJeBOAHbIH
0o6MeH OKa3blBalOT XeJjle3bi BHyTPeHHeH
CeKpeluHH — MOomXKeayAouyHas, ILUTO-
BUJAHAfl, HaIMOYEeYHUKH, THNOPHU3 H
JApyrue, KOTopble MOJ KOHTPOJeM LEeHT-
paJibHOM HEPBHOM CHCTEMBL PETYIHPYIOT
ACCHMHJISILMIO W AHCCHMHJISALHAIO yrie-
BOJOB.

[Ipn runepyHKUMH LLUHTOBHIHOH
JKese3bl MPOMCXOAHUT YMEHbIIEHHE CO-
JepXKaHUsl TJHKOreHa B IeuyeHH, Tak
KaK ropMOH THPOKCHH YCHJHMBaeT MO-
TpebjeHHe caxapa TKaHAMHU.

QOueHb BaXHYIO poJb B peryJsiluu
yraeBoaHoro o6MeHa urpaer fHo/Keny-
Jo4YHasi Kejsie3a, BblpabaTbiBaloiLas
rOpMoOH HHCYJIHH. [TocsenHuit cTHMY K-
pyer cuHTe3 ¢epMeHTa [eKCOKHHAa3Hl,
KOTOpLIH KaTaJu3upyer obpa3oBaHHe
rai0Ko30-6-pocgara. [danee raokoso-
6-dpocdhart wucnoabayercs Ha CHHTe3
rJIHKOTeHa B MeueHH M Mbillax M Ha
OKHCJ/IeHHE B TKaHAX »KHUBOTHOrO C BhI-
JgeneHueM sHeprun. Kpome Toro, Hacy-
JHH YCKOpfieT TPAaHCIOPT TJIIOKO3bl B
KJIETKH, TMOBbILIAET CHHTE3 JKHMPHBIX

KHCJOT W 3aMelsieT HMX OKHCIEeHHe,
CnocoGCTBYET HCUE3HOBEHHIO ALETOHO-
BhIX TeJ1 U T. A. Bce 3710, BMecTe B3fITO€,
BJMSIET Ha CHH)KEHHe YPOBHA caxapa
B KpoBd. ['HmOrsuMkemusi, Bbl3aBaHHas
MHCYJHHOM, OIacHa B TMepBYIO ouepelb
IS TOJIOBHOrO Mo3ra. B 3ToM cayuvae
Mo KeJNyJOouHass Kejeza BblpabaThl-
BaeT APYro#l ropMoH — IJIIOKAaroH, Ko-
TOpBIH NOBbLIIIAET YPOBEHb caxapa B
KPOBH 3a cueT ycKopeHus cdocdopo-
JIMTHYECKOro paclllelJieHUs1 TIVIMKOreHa
B TNI€YEHH.

He menee BaxHyio GyHKUMIO B pery-
JALHK 0OMEHa YI/ieBOLOB BbIMOJHSET
rOPMOH MO3roBOro €J0sl HaAlOYeyHH-
KoB — ajpenaJjuH. Iloctynas B KpoBb,
OH TNoBhIIIaeT 06MeH BelieCTB, YCHJIH-
BaeT MbllleuHyl0 pab6oTocmoco6HOCTDb
¥ paculensieHde TJIHKOreHa B MeYeHH,
B MbILLIAX, BCJEACTBHE UEro YBEJNHYH-
BaeTcA COJepXKaHHe caxapa B KDOBH.
AnpeHanuH aKTHBH3UDYeT B [I€UYEHH
U Mblinax ¢epmesT dochopunasy,
KOTOPbI# yCKOpSieT pacnaj TJIHKOreHa.
ChnepoBare/ibHO, HHCYJHH — 3TO ca-

_XapOIMOHHKAIOUIMA TOpMOH, a ajpe-

HaJMH — caxaponosblinalowui. Ha
YPOBeHb YI/eBOJHOro o6MeHa BJHAIOT
H HEKOTOphie TOPMOHBI KOPKOBOTFO CJ1051
HAAMOYEeYHHKOB — MHHEPaJOKOPTH-
KOUJbl H INTIOKOKOPTHKOMJDI.

B peryasuuu yrieBofaHoOro o6meHa
0co60e MeCTo 3aHHUMaeT NepefHss Joasl
runo¢uza — ageHorunopus. OH sBas-
eTCsl YHUBEpCaJibHbIM OpTraHOM, Jeii-
CTBYIOUIUM Ha OGMeH YIJeBOJOB, XH-
poB, 6esKOB, POCT OpraHusmMa H Ha
$QYHKUMM MHOTHX XeJe3 BHYTpeHHeH
cekpeuud. Hanpumep, ropMmoH pocra
CHHXK@eT HCNOJb30BaHUE T[JIIOKO3bl H
NOBLILLIAET €e YPOBEHb B KPOBH.

Takum o6pasom, pacnajg H CHHTe3
[JIMKOTeHa B MeYeHH, MNOjjepKaHKe
caxapa B KpOBH Ha OIpe/leleHHOM
YpOBHe W JaJjibHefilllee TpeBpallleHHe
VIJIeBOJOB B OpraHu3Me HaxoAasaTcs
MOJA KOHTpOJIEM AOBOJBHO * CJI0KHOH
peryaupywoiel cucreme. Bepymas
pOJib B peryJsildy yrJeBOAHOTO obMe-
Ha, Kak 4 Boo6ule o6MeHa ApYrux Be-
1eCTB, MNpPHHAILAEXKHUT LEeHTPasibHOH
HepBHOH cucTeMe.
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OBMEH NMNMAOB

Jlunuael  (OoT rpeuy. JHNOC —
XUP) — 3TO obulee Ha3BaHHE AJIS XKH-
POB W XHPONOAOGHLIX BeElLeCTB — JH-
NOUJOB.

MouJiekynia }upa COCTOUT U3 OJHON
MOJIEKYJbI IVIHLIEPHHA W TPeX MOJEeKYJ
XKHPHOH KHCJOTBHl, MO3TOMY HX Hashl-
BAIOT TpuzAuyepudamu WM Heldrpaas-
HOLMU HCUPAMLL.

JKuponodobnoie sewecraa, nnu au-
noudol,— cOeJHHEHUsi, pPacTBOPHMbIE
B OPraHUYECKHX PaCTBOPHTENSIX; K HUM
OTHOCATCA ¢ochaTHlbl, CTEPHHBI, CTe-
PUABI, BOCKH H TJIMKOJIHITH/IBL.

JKupHble KHCJAOTBl C OLHOH HJIH He-
CKOJIbKHMH ABOHHBIMH CBSI3SIMH Ha3bl-
BAIOT HeHacsluenHbimu. B cocras Jio-
6aro WKUDA BXOAAT HACHIUIEHHLIE U He-
HachllleHHble »KHDHble KHCJIOTH. KX
COOTHOIUEHHe pasjquyHo. Hanpuwmep,
JKHDPBI, cojepxkaliue 6OJblIOE KOJIH-
4YeCTBO HEHACHILEHHBIX MKHUPHBIX KHC-
J0T, 6oJiee TyronjaaBKHe M TBepjble,
H Hao6opoT, npH GoJbllieM COAEepXKa-
HUH HEeHaCbILEHHbIX MXHPHBIX KHCJIOT
OHHM, KaK npaBuJo, XHakue. Henacobl-
IleHHbIe KHPHBIE KHCJIOTBl HAXOAATCS
raasHblM 06pasoM B paCTHTEbHBIX
Kupax. )Kupsl, uMeiolIe TeMnepatypy
niaaBieHus, GJAU3KYI0O K TeMmneparype
Teja XHUBOTHBIX, XOPOIIO 3MYJbLH-
pyloTcss H Jyulle [epeBapHBAlOTCA.

Bosblioe 6HOJOTHUECKOE 3HAUYEHHE
HMEIOT BBICOKOHACBHILEHHEIE KHPHBIE
KHCJIOTH — apaxujoHoBasi, JHHOJe-
BasA M JHKHOJeHoBafl. JluHONeBas KHc-
Jota (BuTaMHH F) HesaMmeHHMa A
KUBOTHOTO OPraHuaMa, ¥ OHa J0JXKHA
nocrynatbe ¢ KOpMOM. JIHHO/eHOBas
M apaxHJOHOBas KHCJOTH MoryT obpa-
30BaThCA M3 JIHHOJEBOH NpPH HaJHUHH
JIOCTATOYHOr0 KOJIMUECTBA BHTAMHHOB
rpynnsl B,

Junudor (xupsl, dochorHnuasl,
CTepHHbI) HrpaloT Goablyio dH3HOJO-
ryueckylo poJs B opraHuaMe. OHH BXO-
JAT B COCTAB KJETOUYHLIX CTPYKTYD, OCO-

6eHHO KieTouyHbiXx Mem6paH. [logo6Ho !

6enKaM JHIHIbl CAYyXKAT KOMMOHEHTAa-
MH MJa3MaThuyeckod memOpaHbl, OKpY-
XKaolled Kaxayl KJIeTKy, a TaKxkKe
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AepHON OGOJIOYKH M psAja OpraHesl
KJIETKH (MUTOXOHAPHHM, MHKPOCOMBI).

Muoro ¢ocdoaHnHaOB CONEPKHTCA
B MO3re, HEPBHO# TKaHH, a TakXke B Haj-
novyeunnkax. O1HaKO OCHOBHAs Macca
JUMUJIOB B BHAe HEHTPAJbHbIX XKHPOB
OTKJIAALIBAETCA B KauecTBe 3aMacHOro
maTepuaja, o6pa3ys XKHUPOBYIO TKaHb.
Mecra KHPOBOTO J€no — NMOAKOXHas
KJeTyaTKa, CajJbHUK H XKHPOBasi TKaHb,
006BOJ/IaKHBAIOLLASE OpPraHbl GPIOIHOA H
IPYLHO#H noJiocTeH.

JKHpbt UrpaloT Ba>KHYIO POJb B pe-
ryasiudu tensioeoro O6ananca. Ilaoxo
NpOBOAA TENJIO, XHUPOBOH CJOH orpa-
HUYMBAeT TeMI0oOTAauy. IJacTHUHas
JKHpOBasi TKaHb B KauecTBe cBoeo6pas-
HOW MOAKJAAKH, AJNfl PsAla BHYTPEHHHX
OpraHoB (MOuKd) crnocobeTByer (GHK-
CcauyMu UX B MOJOCTAX Teja H CJAYKHT
JJA 3aliUTBl OT MeXaHHYeCKHX BO3-
nerctBui. Kpome toro, xHup, Bolgednsie-
MBIl ca/IbHBIMH 2Keje3aMH, NpeiacTaB-
Jser cob6oil cMasKy, NpeloXpaHAOILYIO
KOXY OT BbICBIXaHHS H pacTpPecKH-
BaHuA.

JKup — OCHOBHOH pe3epB  3Hep-
run B opraHuaMe. OH COOEpPXKHT He-
60JbUIOe KOJHYECTBO MNOTEHIHAJbHOH
3HEPrHH NO CPaBHEHHIO C JAPYTHMH
BeulectBamu. [lpy moJHOM cropaHuu
Il r xupa BHpgeaserca 38,9 klx
(9,3 kkaa).

Pasnuuator 6enyio u 6ypyio Kupo-
BYIO TKaHb. Bypasi XupoBas TKaHb
HMeeTCsl B OCHOBHOM y 3MOpDHOHOB H
JKUBOTHbIX B paHHUA NOCTHATa/NbHbLIA
nepuon. B kierkax O6ypo#l »UpoBO#
TKaHHM B OTJIHYHE OT 6esIof 06HapyKeHO
60/blIOe KOJMHYECTBO MHUTOXOHIPHH.
LIBeT 3TOH TKaHH 3aBHCHT OT XKeJe30-
cojepxkalyxX MHIMEHTOB — LHUTOXPO-
MOB, KOTOpbleé COCTaBJSIOT BaXKHYIO
4acTb OKHC/AHTENbHON pepMeHTaTHBHOM
CHCTEMbl MHTOXOHAPHH. MHTOXOHAPHM
Cly>aT 3HEPreTH4YeCKHM  LEeHTPOM
KJIETKH, M03TOMY Oyphlii JKHp BHINOJ-
HAET BaXKHYI0 QYHKUHIO B NOLAepxKa-
HHH TeMNepaTypHOro romeocrasa y
HOBOPOJKIEHHBIX.

[1pu okucaennu B opranusme xuphl
BbIAEJAIOT HE TOJbKO 3HEPIHI0, HO H
JAal0T 3HAUUTENbHOE KOJIHYECTBO BOJBI.



[ToaToMy KHDBI C/1yKaT TaKxkKe HCTOY-
HHKOM 006pa3oBaHUf BOAB B OpraHHU3-
me. Ecam npu okuciaeHun | r Gesaka
ob6pasyercs 0,41 MJ BOABI, MPH OKHCJIe-
Hud | r yrmeBopoB — 0,55 mJ, TO npu
OKHCJeHMH | T Kupa BblagJsieTCA
1,07 ma Boabl. O6pa3oBaHue BOABl —
Ba)KHas 4acTb oOMeHa XUPOB. 3ITO
0COGEHHO HYXHO IJISl XKUBOTHBIX, O6GH-
TAUMX B 3aCyUIJIUBBIX pailioHax. Tak,
y BepO/I0JOB H OBl KypPAIOYHOH TO-
pOAbI 3anaceHHbI# XKUp (rop6, KypIIoK)
MOXKEeT OKHCJSATLCA HHTEHCHBHO U opra-
HH3M YCIELIHO CApaBJfeTca C BOAHOH
HeJOCTATOYHOCTLIO B TeueHHe MPOAOJ-
XUTeAbHOro BpemeHu (8—13 au.) 3a
CYeT 3HAYHTEIbHOrO 06pa30BaHHA 3H-
JOreHHod BoAbl. HakoHer, »Xupbl siB-
JSIOTCA pacTBOpPUTENsIMH pfja BHUTa-
muHoB — rpynn A, D, E, K.

JKupbl B opraHu3me cesibCKOXO03sil-
CTBEHHBIX XHBOTHBIX COCTaBJAOT 10—
20 % xuBOH Maccel, @ NpPH OTKOpMe
uHoraa jpocruraipT 30 % u Goaee. On-
HaKO cojepkKaHHe XHpa B KHPOBLIX
Jerno opraHH3dmMa 3HAYUTENbHO OTJH-
yaeTcst y pa3HblX BHIOB CEJbCKOXO35H-
CTBEHHBIX KWBOTHBIX B TeuyeHHe UX
HHAHBHAYANbHOH JKHM3HH B 3aBHCH-
MOCTH OT YCJNOBHH COAEPXKAHHA, KOPM-
JeHHs ¥ Bo3pacrta. [ToaTomy KHpOBLIE
OTJIOXKEHHS Hesb3fl CUHTATh LOJTrOBpe-
MEHHBIMM 3amnacamM NHTaTe/bHbIX Be-
LECTB, UCMOAb3yeMbIMH TOJIBKO B CAY-
yae roJiofaHus,— OHH G6ecrnpepbBHO
pacxoayloTcs U BOCCTaHaBJHBAIOTCS.
HccnenoBaHusi ¢ MeueHbIMH KKHCJIOTAMU
NOKAa3aJi, YTO Y MblilIel B TeYEeHHE OJ-
HOH HeneqH OGHOBJASETCS [0OJOBHHA
pe3epBHBIX >KHPOB.

Komnaeke nunupos ¢ 6enkamu no-
JIY4HJ Ha3BaHHe aunonporeudos. Liup-
KYyJUpYIOlLIHe B KPOBU JIUMONDPOTEH-
Abl — 3TO BTOpO#, MOOGUJbLHBIH pe3eps
JKHPa, TaK Kak N0J BJAHSIHHEM 0COGOro
¢epMeHTa — JIHMONPOTEHHOBOH  JIH-
nasbl — M3 XKHpa, BXOASALIETO B COCTAB
JIMITONPOTEHAOB, MOTYT OCBOGOXK1AThCA
JKUPHBIE KHCJOTHI,

Docorunudel — BaxKHble KOMIIO-
HEHTbl PACTHTE/NbHBIX H JKUBOTHBIX KJje-
TOK BOOGLIE H HEPBHBIX KJAETOK B 0CO-
6enHoctd. O6Men dhochoaunuioB CBS-

‘TIpeAOTBpalyalT OXHPEHHE

3aH ¢ o6meHoM XkupoB. Pochoaunuasl
cnoco6CTBYIOT BCAChIBaHHIO 2KHMPOB,
y4acTBYIOT B HX TpPAHCHOPTHPOBKe
KPOBbIO, B CHHTE3e XHpa MOJOKa H
NeYeHH.
OHu HrpamoT BaXXHYIO pOJb B OpraHax
pa3MHOXKeHHA M NPH Pa3BUTHH 3apo-
IbllIa,

Crepoudst TpeNCTaBAAIOT COGOM
cl1oXHble coeanHeHusi. K crepounam,
UMeIUIMM BaXXHoe (H3HONOTHUECKOE
3HayeHHe, OTHOCATCA TOPMOHBI KOPKO-
BOI'O CJIOS HaANOYEeYHHKOB, MYXKCKHe
M JEHCKHE MOJIOBble TOPMOHBI, COJH
JKENUHBIX KHCJOT, XOJECTepHH H KaJb-
nucdepoa (Butamuu D).

XoaecTepun — BaXKHbI CTPYKTYD-
Hbli KOMIIOHEHT HepBHOH U [PYTux
TKaHed. OH COOEpPIKUTCA BO BCEX KJjeT-
Kax »KHBoTHoro. Ilpuuem ero obuee
KOJINYECTBO B OPraHU3Me OCTaeTCs MpH-
MepHO Ha OJHOM ypOBHe Jaxe Mociae
ILJAHTEAbHOrO TOJIONAHHA JKHUBOTHBHIX.
XoJiecTepyH UMeeT JIBOSIKOE MPOUCXOXK-
nenne. HesHauutenbHas ero uacTb
NMocTynaer ¢ KOPMOM, HO O00gbluas
yactb o6pasyercs B opraHusme. Hau-
JYYIINM HCXOIHBIM MATepHaJioM s
CHHTE3a XoJlecTepHHa B OpraHHaMe,
BUAMMO, CIYy»aT JKHPbI, 3aTeM OesKH
H, HaKOHel, YIJeBOAHl.

XosecTepHH crnoco6eH CBA3bIBATb
sII0BHTHle BelllecTBa, IOCTyNaKuUike
B OpPradu3M HJH o6pasyloilliecst B HeM,
u fgaxe obeaBpexuaTb HX. OH yuacrt-
ByeT B O6pa30BAaHHH KeNUHBIX KHCJIOT,
Kanbluudeposa, roOpMOHOB KOpbl Hal-

NMOYEYHHUKOB H TMOJOBLIX TIOpPMOHOB.
Xo.nec*repua, ABJAACH XKH3HEHHO
BaXXHbIM KOMIIOHEHTOM OpraHHama,

MpH HapylueHHH ero o6MeHa crnocob-
CTBYeT BO3HHKHOBEHHIO OYEHb CEpbe3-
HOro 3a6oJieBaHKAl — aTepOCKAEpo3a,
a TakKXe Xe/JqueKaMeHHO# G6oJie3HH,
HEKOTOPBHIX I0pPaMeHU# KOXH, a no
MHEHMIO OTJeJbHbIX - YUEHbIX, Aaxe
3/10KauecTBEHHbIX OMyXoJed.
[locko/bKY OCHOBHYIO uacTb pa-
IIHOHA CeJbCKOXO3SIHCTBEHHBIX KHBOT-
HbEX COCTaBJAIOT LeJII0N03a H 6esKH,
TO MUCTOYHHKOM JKHPa B KMBOTHBHIX Op-
raHusMax, MOMHMO JIKIHJAOB, CJAYXaT
yraeBojnl U 6enku. Hanpumep, u3 100 r
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Kpaxmana Moxer o6pasoBaThcsl 41 1
’KHpa, U3 TaKOro e KoJHuecTBa Gell-
ka — 51 r xupa. [lna Takoro cuHTesa
J)KMPOB H3 YIJIeBOJOB H 6eJKOB Heob-
XOAHMO HaJH4yHe OOLIHX AJ51 XKHPOBOTO,
6e/IKOBOro H yrJeBogHoOro o6mMeHa npo-
MEXYTOUYHBIX = COeJHHEHHH, KaKHUMH
CJIy¥KaT TNUPOBHHOrpajHasi, YKCycHasi
W Apyrue KUCJ0Thl. OZHAKO XKHUDPH! KOP-
Ma HeJb3s 3aMEHHTb UEJHKOM yrJe-
BOJaMH H GenKaMH, TaK KakK Takue He-
HacCblIleHHbIE KHDHBIE KHCJIOTH, Kak
JIMHOJeBAs], JIUHOJNEHOBAs U apaxuiao-
HOBasl, B OPraHu3Me He CHHTe3HPYIOTCH.
OTH KUCAOTHI ABJAIOTCA crieudpHUecKH-
MH XKHUPHbIMH KHCJAOTaMH, IO3TOMY OHH
o6s3aTesIbHO JOJXKHBI NOCTYNath ¢
KopMoM. JKHpbl MOryT HaCTHYHO BO3-
MellaTh HeAOCTATOK YIJIEeBOAOB, HO
TaKasi B3aHMO3aMeHSIeMOCTb BO3MOXKHA
TOJIbKO B ONpeJesNeHHbIX Npeaeaax H
3aBHCUT OT KaJIOPUHAHOHN LIEHHOCTH JaH-
HbIX BELIECTB (npasuao uzoounamuu).
OaHako, YYHTHIBAsA MJ1AaCTHUYECKOE 3Ha-
uyeHHe GEJKOB H XKHPOB, HeJNb3s PYKO-
BOJACTBOBATbCA 3THM [pPaBHJIOM, KOTO-
poe onpefenasieT TOJbKO 3HepreTHue-
CKHe HYXAbt opranusma. [losromy npu
COCTaBJeHHH palHoHaZ Heo6X0AHUMO
YUYHTBIBATb, UTO JKHBOTHblE J[OJIXKHEI
noay4yatb JOCTATO4YHOE  KOJHUYECTBO
6eJIKOB, KHPOB, YIVIEBOAOB, a TaKxke
MHHEpaJbHbIX BeIUEeCTB H BHTaMHHOB.
CiegoBaTre/bHO, PaBHJAO H30AHHAMHH
B NPAKTHKE KOPMJEHHS CeJbCKOXO031H-
CTBEHHBIX >XHBOTHBIX HMeeT OorpaHH-
yeHHOe 3HauyeHHe.

llepesapuBanne, BcaceiBaHHe H
NPOMEXKYTOYHHH OOGMEH JHNHAOB.
B XenynouHO-KHIIEYHOM TPakKTe JIUMH-
Abl NOABEPralTCH CAOKHOH Xumuye-
ckoit o6pa6orke. IlepeBapuBaHHe XH-
poB ocyuiecTBJsieTcsi (epMeHTaMH —
JUNAa3aMH, COAEPrKAalIMMHCH B XKeay-
JIOUHOM, MOAXKeJYAOUHOM H KHIIEUuHOM
cokax. B keayake ruaposHsyiorcs
TOJIbKO 3MYJbTHPOBAaHHbIE KHPHI, TO
ecTb HD MoJoka. OCHOBHoe nepeBa-
pHBaHHe XHPOB MPOHCXOAHT B TOHKOM
OoTAeJe KHIIeYHHKa INPH aKTHBHOM
YYACTHH XKeJUH.

[Tox BausiHHEM MapHBIX cOeHHEHHH
XKEeMUHBIX KHCAOT (TaypoxoJseBasi, IJH-
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KOXOJieBasi U [p.) KUD NpeBpallaercs
B TOHYAHIIYIO 3MYJbCHIO H CTAHOBHTCS
LOCTYNHBIM J€HCTBHIO (epMeHTa JiH-
nassl, KoTopasi pacilemisieT ero Ha
rJIHLUEPUH H XKHUDHBIe KucoTel. [locen-
HHe, 00pa3ysi KOMIJIEKCHBbIe coeJuHe-
HHS C JKeJYHBIMH KHCJ0TaMH, NPOHH-
KaIOT uepe3 BOPCHHKH KHIIEYHHKA B €ro
cTeHky. JKUpHBble KMCAOTHI, HOCTYNA0-
liHe B CTEHKY KHILEYHHKA, BHOBb 00-
pPas3yioT € NVIHUEPHHOM XXHP — TPHIJIH-
epH, CBOACTBEHHBIN TOJbKO IS JaH-
HOro BHMJa MKHUBOTHOro. JlaHHBIH XHP,
KakK W HenocpeiCTBEHHO BCOCaBLIHACH,
COEAMHSISACH C HeGOJbLIKM KOTHYECTBOM
6enka, o6pa3yeT Tak Ha3blBaeMble xu-
AOMUKPOHbL — DA3HOBUAHOCTb  JIHMO-
nporenaoB. M3 cTeHKH KHILeyHHKa
XHJIOMHKPOHBl MONMajaloT B JUMOpATH-
yecKoe pycjio H KpOBb, a 3aTeM B Jler-
Kue. Takum o6pa3om, mepBbii Opra,
yepe3 KOTOpbIH MPOXOAHT KHD B BHIE
XHJIOMHKPOHOB,— JIE[KHe., IDTH KHpHI
OTJIMNAIOTCS OT YIVIEBOAOB H aMHHO-
KHCJIOT, KOTOPble BCAacChIBAIOTCA Heno-
CPEACTBEHHO B KPOBb H IOCTYNAOT
B NeueHb. ,

Jlerkve HWrpaiT BaXHYH poJdb B
oOMeHe BcocaBluierocsl XHpa. B Hux
HPHCYTCTBYIOT OCOOble KJETKH — THC-
THOLHTBI, KOTOpble 06/1aAaloT crnocob-
HOCTbIO 3axBatbiBaTh KHp. [lpu us-
6LITOYUHOM BCACBLIBAHHH XKHpa OH Bpe-
MEHHO 3aJepKHBAETCH TFUCTHOLHTAMH.
CaenoBarenbHO, JerkHe siBJAAIOTCHA Kak
6bl ryGkoH, npepoxpaHsiolLed apTe-
pHaJibHYIO KPOBb OT HM3GBITOUHOTO [MO-
CTYIJIEHHA XHpa. DTO HMeeT GoJibliioe
¢H3HOJOTHYECKOE 3HaUYeHHe /Il opra-
HH3Ma, TaK KaK 3Ha4yuTe/JbHOE YBeJH-
yernue KOHLEHTPaUUM >KUpa B apTepH-
aJbHOH KPOBH MOXKET MPHBECTH K Tfio-
BBIILIEHHIO ee CBepThIBAEMOCTH, 3aKy-
MOPKe MeJKHX COCY/AO0B, a TaK¥Ke K YCH-
JIEHHIO €ro OTJIOXKEHHS B KHPOBOM
Aeno. OQHaKo B JIETKHX XKHP He TOJIBKO
3ajiepXKHBaeTCs, HO H paclIeJIsieTcs.
34echb NMPOHCXOAHT YACTHYUHOE OKHCJe-
HHEe OCBOBOAMBIUHXCS KUPHBIX KHUCJOT,
a o6pa3oBasilieeci NPH 3TOM TEILIO
CorpeBaeTr MOCTYNHUBIUHH B Jerkue Xxo-
JIOAHbIA BO3AYX.

[Toctynaouie U3 Jerkux B KpOBb



XHJIOMHKPOHBl ~ YaCTHYHO  MPOXOAAT
uepe3 CTEHKY KarnuJ/IfpOB B XKHPOBYIO
TKaHb, YaCTHYHO B TI€UEHb, I'le, COe/H-
HASICb ¢ GeJKaMH, 06pasyioT JuIonpo-
Tenbl. HacTb XHIOMHKPOHOB, KOTOpbie
LHPKYJHPYIOT B KPOBH, PaCLLEIAIOTCS
JHUIMONPOTeHHOBOH Junaszol. OcBobox-
AAIOLIKeCs MPH 3TOM KUDPHbIE KHCIOTHI
YTHAH3HPYIOTCS KaK HCTOUHHUK SHEPTHHU.
JKupHble KHCIOTH, KOTOpble He Gbijiu
KCIIOJIb30BAHblI B 3HEpreTHYeckoM o6-
MeHe, MOCTYMAalOT C KPOBLIO B II€YeHb,
rie COeAMHSAIOTCA C TJHUEPHHOM H
BHOBb 06pasyloT Tpuraunuepuanl. [lo-
CJIeIHHE, KOMIJIEKCHPYSACh ¢ GesKaMH,
CTAHOBATCA PACTBOPHUMBIMH H BblJeJIsi-
I0TCA H3 Ile4eHHd ONMATb B KPOBb s
yuacTHs B- OOMeHe BellecTB.

XHIOMHKPOHBI, NONaBUIHe B MOA-
KOXKHYIO XHDOBYIO KJ/eTuaTKy, caJjib-
HUKH 4 OpbixelKy, OTKJIanblBalOTCH
B BHJE 3anacHoro »kupa. llpuuem cun-
TE€3UpPYEMBIH XHUp Bcerjga crnenudpuueH
AJs1 KaXKAOro BHAA »KHBOTHOTO.

B :XupoBOe jeno MoCTyHamoT U Te
XKHPBI, KOTOPble KJETKH OpraHuama
CHHTE3HPYIOT M3 MNPOAYKTOB pacnaja
YIJI€BOJOB K HEKOTOPBIX aMHHOKHCJOT.
Kposb o Mepe He06X0AHMOCTH 10OCTAB-
JAeT XKHPbl H3 [Ie[I0 K MeCcTaM HX HC-
NOJb30BAHHUA, TrJaBHBIM 00pa3oM B
KJIETKH MeyeHu.

[IpeBpauieHus xupa B TKAHAX XKU-
BOTHOrO HAYMHAIOTCS C €ro pacuienJe-
HHA NOA AeHcTBHeM ¢depMeHTa JHunasb
Ha TJIMUEPHH M XKHPHBblE KHUCJOTbl, KO-
TOpble 3aTeM, OKHCASASACH, PA3/JHYHBIMH
NyTAMH MpeBpallalOTCA B aUETHJAKO-
¢depment A. llocneanuit U3 mneueHu c
KpPOBbIO AOCTABJ/SAETCH K K/eTKaMm pas-
JIMYHBbIX TKaHel, OPraHoOB ¥ OKUC/SIETCH
no uukay Kpebca no AByOKHCH yTie-
poaa H BOJbI.

[Ipn okwucileHHMH JHMOHAOB B opra-
HM3Me Hapsily C KOHEYHbIMH TNPOAYK-
tamu (CO2 u Hy0) obpasytorca u apy-
rie no6GouHble coeauHeHuss. OcoGoe
3HaueHHe UMEIOT MPOAYKThl HENOJHOTo
OKHCJIEHHSl MKHPHBIX KHCJIOT, 00beaH-
HfieMble 0] HAUMEHOBAHHEM KeTOHO-
8bLx WIN ayeToHosbix Tea. Ipynny aue-
TOHOBLIX T€J COCTaBJAIOT aLETOYKCyC-
Hasi KUCA0Ta, $-OKCHMAC/AHAA KHCI0Ta

v auetoH. [leueHp — ocHOoBHOe MmecTO
o6pa3oBaHus aLeTOHOBLIX Tej. DBoib-
iI0€ KOJHYEeCTBO aleTOHOBLIX Ted 06-
pasyercsl HPU HapylleHHH MKUPOBOIrO
o6MeHa, a TakKe B pe3yJabTaTe o6meH-
HbiX MPEeBPALICHUE HEKOTOPLIX AMMHO-
KHCAOT. YBeJHUeHHe KOHLEHTPallUH
41IeTOHOBBIX TeJ B KPOBH OKa3blBaer
BpEAHOE BJIMSIHHE HA OpraHusM, B
OCOOEHHOCTH Ha IEHTPAJIbHYIO HEPBHYIO
cucTeMy. ALETOHEMHIO UACTO PErHCTPH-
PYIOT Y BBLICOKOYJAOHMHBIX KOPOB H CYST-
HbIX OBLEMAaTOK, a TakXe H y APYIHX
KHBOTHbIX TpH CcaxapHom pauaberte
(puc. 36).

Peryasiuus  aunuaHoro oGmeHa.
O6MeH JUNHAOB TaK XKe, K&K U APYrux
BELIECTB, peryJupyercss LeHTpaJJbHOM
HepBHOH cucTeMoH. LleHTp peryasiuuu
JUNUAHOro ob6MeHa HaXOQHTCS B TPO-
MEXYTO4YHOM. Mo3re. Peryaauust ocy-
1lecTBJIsSIeTCsl, C OJHOH CTOPOHHI, uepes
CHMTATHUYECKYIO U MapacuMIaTHYeCKyIo
CHCTEMY, C JpYyrofl — uepe3 xkeJjesbl
BHYTPEHHEH CeKpeLlHH.

Bosbuioe 3HaueHue B o6MeHe KHU-
POB UMEIOT IPOLECC OTHOXKEHHSA 3arac-
HOrO XHpa B >KHUPOBOH TKaHH H ero
Mobuausauusi. CHMnaTHyeckasi HepB-
Hasl cucrteMa cnocobcTByeT Mobuau3a-
uuH xupa. [1pu ee Bo36yxaeHuu, o6yc-
JIOBJIEHHOM MblILEUHbIM HalpsKeHHeMm,
OTPHLATEJIbHBIMH 3MOUHAMH, BO3MOXK-
Ha yOblib XHpa B KHUPOBOH TKaHHU.
Hao6oport, ciabas Bo3GyauMOCTb CHM-
NaTHUECKOH HepBHOH cHCTEeMbl Criocob-
CTBYeT TOHUXKEHHUIO  pacllelJeHust
XKHDPa U NPUBOILUT K OXHUPEHUIO.

K xenesam BHyTpeHHEeH CeKpeluH,
yepe3 KOTOpble HEPBHAsl CHCTEMA BJIH-
fleT Ha XXUPOBOU O6MeH, OTHOCAT TUMO-
$u3, UIHTOBHAHYIO, MOLXKEJTYIOUHYIO,
NOJIOBLIE XKee3bl U [p.

[lepexopn yriieBoOB B KUPHL OCYlLle-
CTBJISIETC HEMOCPeACTBEHHO B XKHPO-
BOH TKaHU. DTOT CJOXKHBIA Ipoiecce
peryJupyeTcs ropMOHOM MOMKENYA0U-
HOH KeJjesbl — uncyaunom. Ilpespa-
LIEHUIO YIJIEBOAOB B KHPbl Crocob-
CTBYeT TODMOH TlepefiHedl AOJN [HOO-
¢usa — nposaktun. TuaMUH (BUTAMHH
Bi) Takxe akTHBH3HpyeT npouecc 06-
pasoBaHUsl XKHUPaA H3 YIJIEBOJOB.
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36  Cuntes u ucnoabsoBanue KeTOHOBHLIX Tea
B opraunsme xpaunmx (no A. A, Cu-
COeBY)

Mob6unnn3auus xupa M ero ssepre-
THYECKO®  HCMOJb30BaHHE CTHMYJIH-
pylOTC TOPMOHOM LUHTOBHIHOH Xe-
Jesbl — Tupoxcurnon. OH aKTHBH3HU-
PYET OKHMCJHMTE/NbHBIE Tpolecchl, B
pedyJbTate uyero YCHJEHHO paclien-
JISleTCs caxap, neyeHb TepsieT IVIMKOTeH
H ToJyyaerT M3 XHMPOBBIX AENO 2KHP.

ComartoTponHblii ropmMoH runoguaa
YCKOpSieT KaK BbIXOJ MHDHBIX KHCJIOT
H3 XKHPOBOH TKaHH, TaK U UX CrOpaHHe.
Bolgensemass npuH 3TOM 3Heprusi obec-
neuuBaeT cHHTe3 Ge/lka, YTO BeleT K
ycHJIeHHOMY pocty opranuama. Carego-
BaTeJbHO, FOPMOH pPOCTa CNOCOGCTBYeT
9KOHOMHOMY pacxolLy 6e/KOB H HHTEH-
CHBHOMY HCMOJIb30BAHHIO BMECTO HHX
*®HpoB. I'unodpyHkuua runogHsa npu-
BOAUT K 3HAUHUTEJNBHOMY OTJIOXKEHHIO
JKupa (runogusapHoe OXHpeHHE),
runeppyHKUUS — K HCTOUEHHIO (TrHIO-
¢u3apHas KaxekCHs).

YaaneHde NOJOBHIX JKeJe3 MPHBO-
AUT K H36BITOUHOMY OTJIOXKEHHIO XKHpa
B oprauuame. [JosToMy B 300TexHHue-

146

CKOH NMpaKTHKe NPH MaccOBOM OTKOpMe
KUBOTHBIX LIMPOKO TPHUMEHSIOT KacT-
pauuio. YisMeHeHHe JunuaHOTO 06MeHa
BO3MOXHO H MPH paccTpoicTse (yHK-
LUHH JKeJYNOUYHO-KHILEeYHOro TpaKra.
BMmecTe ¢ xxupamMu B OpraHusM MOCTy-
nawT H HeoGXOAMMbIE }KHPOPACTBOPH-
mble BHTaMuHbl (rpynn A, D, E, K).
[TosToMy npH HejoCTaTOUHOM conep-
JKAHHH XKHPOB B KOpPME€ Y >XHBOTHBIX
BO3HHKAIOT aBHTaMHHO3bl, [IpH Heno-
CTaTKe B KOpMax (pochaTHAOB H AMUHO-
KHCJIOTbl METHOHHHA MOXKeT HaCTYMNHThb
XHPOBOE MepepoXKAeHHE MeUeHH.

Ha 6enkoBblil, yrieBogHbIH H XXHPO-
530 oO6MeH Hapfly C ULEHTpaJbHOH
LEPBHOH CHCTeMOH BJIHSIIOT MOYTH BCe
)Kese3bl BHyTpeHHeH cekpeuuu. Pesko
pa3rpaHUyUBaTh pEryJasTOPHYIO Jesi-
TeJIbHOCTb KaX/10H XeJsie3bl'Ha TOT UJIH
HHOH O6GMEH BelleCTB OueHb TPYHHO,
MO3TOMY HX paccMaTpUBAalOT BCerga B
Kommiaekce. OG6MeH BewlecTB HMeeT
psAl OOWMX peakuHH, CBS3bIBAIOLIHX
Mexay coboit o6MeH GesKOB, YIJIEBOAOB
H JKHDOB B €IHHbI GHOJOTHYECKHH
npoiuecc.

B neficTBHTeNIBHOCTH B OpraHiame
Bce o6MeHHBle MpPOLECChl TeCHO CBs3a-



Hbl JIpyr ¢ apyroM. BaaumHble cBf3H
NOCTOSIHHO BO3HHKAIOT KaK Ha OCHOBeE
O6LIHOCTH BellecTB, OOpa3syOUHXCA
NPH OKHCJIEHHH OeJIKOB, XKUDPOB H yrJje-
BOJOB, TaK H Ha OCHOBE 3HepreTHue-
CKO 3aBUCHMOCTH. DHeprus, o6pasyio-
lasica MpH pacilenjeHud OAHUX CO-
eAHHEHUH, YTUJIUIADYETCHA B IKHBOI
KJeTKe L5 CHHTe3a JpYyrux. .

Tak, nHanpumep, yrijeBoiHuIfl o6MeH
HeJb3sl paccMaTpHBaTb K30JHPOBAHHO
oT o6meHa 6eqKOB H XHpoB. B xone
OOMEHHBbIX TMpOLECCOB B OpraHusMe
CYLIeCTBYeT B3aHMOCBSI3b W MepemnJe-
TeHHE pas3/MuHbIX BUAOB oOMeHa. Bes-
KH M [a)Ke XHpbl MOTYT ObiTh HCTOU-
HMKaMHi o6pa3oBaHus IJIKKOreHa, a 3a
CUeT YIJeBOJOB MOXET OCYLLeCTBAATh-
¢ o6pasoBaHHe XKHPOB, UTO MPOHCXO-
JIUT TIPH OTKODME XXHBOTHbIX. Kpome
TOTrO, 33 CYeT yIJIeBOAOB MyTeM TpaHca-
MUHHPOBaHHUA MOTYT ObITh TaK»Ke CHH-
Te3MPOBAaHbl MHOTHE 3aMeHHMble aMu-
HOKHCJAOTHL, [lpuyeM Bo3MOMKeH H 06-
paTHbi# poLecc, To eCTh 60J/bIUIHHCTBO
aMHHOKHCJIOT MOXeT CJYXKHTb HCTOY-
HUKOM [ 06pa3oBaHUf NHPOBHHO-
rpajHo# KHUCJIOTBI — IJIaBHOTO mnocpej-
HHKa B oOMeHe 6e/lKOB U YIJeBOJOB.

B3auMocBA3b NpoOMeXyTOUHOro o6-
MeHa YIJIEBOJOB M XKHPOB IPKO BbIpa-
)KeHa TpH caxapHoM Juabere. [lpu
3TOM  YMEHbIUEHHE HCM0Jb30BAHHSA
YIJIEBOAOB H HapylleHHe HX NPOMEexY-
TOYHOro o6MeHa Crnoco6CTBYIOT Hapy-
IIeHHI0 O6MeHa XXHUPOB, UTO MPHBOJMT
K HaKOMJIEHHIO alleTOHOBBLIX TeJl.

W HaxkoHel, posib 6e1KOB B O6MeHe
JHUNKHOOB OMNpele/sfieTcd TeM, YTO OHH
BbIMOJIHAIOT KATaJUTHUECKHE (PYHKUHH
B peakUHAX HX pacllenJeHHss H CHH-
Te3a. ‘

BOAHO-CONEBOA OBMEH

Anst HOpMaJbHOH KH3HedesiTesb-
HOCTH OpPraHH3Ma, KpOMe OpraHH4eCKHX
BeliecTB — Ge/IKOB, XHPOB H YIJVIEBO-
I0B, 60JIbILIOE 3HaUEHHE UMEIOT Heopra-
HHUYEeCKHe BellecTBa — BOAA M MHHe-
panbHble cOJH. XOTA OHH He cJayxar
IHEepPreTHYeCKHM MaTepHajoM, HO
uMeloT Gosbluloe  (QH3HOJOTHYECKOE
3HaueHHe. Bojaa u cosM mnpuHHMAIOT

aKTHBHOE ydacTHe BO BCeX OHOXHMH-
YECKHX npoueccax, NPOHCXOAAIIUX B
OpraHuaMe KHBOTHOTO.

CoxpaHeHHe OITHMAJIbHOTO COOTHO-
IIeHUS] MEeXKJy cojep:KaHHeM BOAbl H
OTAENbHbIX COJIeHl B OpraHuame — He-
06XolMMOe YCJOBHE €ro HOpPMaJbHOH
XKU3HefesTeNbHOCTH. T1pH HapylIEeHHsX
BOAHO-COJIEBOro OOMeHa BO3HHUKAIOT
OTeKM, CyJ0porH, caabocTb, TsXKesble
dopMbl aHeMHH, a Takxke HecaxapHoe
MOUYeH3HYyPeHHe.

Boanniit o6men. Bosa Bxoaut B co-
CTaB KaXJO# KIeTKH XHBOTO opra-
Husma. OHa fABJIAeTCA pacCTBOpUTeNEM
BCEX BelllecTB, MOCTyNawuMX B opra-
HH3M, H Heo6XOAUMa A/l HOPMAJLHOIO
TEUEHUS] BCeX T[POLECCOB XU3Helesi-
TeJbHOCTH: JblXaHus, XpoBooGpauie-
HHUS, NHLIEBAPEHUST H MHOTUX Apyrux. C
06MeHOM BOJbI CBSI3aHO He TOJbKO MOo-
CTYNJIEHHe TMHTATeJbHBIX BEIECTB B
OpraHu3M, HX BcacbiBaHHE W pacnpeje-
JieHUe, HO U BbljleJleHHe KOHeYHBIX 1po-
LyKTOB o6MeHa BeulecTB. Kpome Toro,
OT MOCTYIVIEHHSI M BbLJEJEHHS BOJbI
3aBUCAT pacnpeieseHde M OTAaua
Tefnja B OpraHu3Me.

XHMHUECKH YHMCTOH BOABI B oOpra-
HH3Me HeT, B Hell pacTBOpPEeHbl MHOrHe
BellecTBa: O€JNKH, caxapa, BHTAMHHBI
1 6oJibllie BCEro MHHEpaJibHblE COJH.
[losTomy o6meH BOABl TeCHO cCBfA3aH
¢ o6meHoMm coJeil. Boga B opranusm
nocTynaer BMecTe ¢ NUTbeBOH BOJOH
1 KopmoM. Hekoropoe kosuuecTBO ee
obpa3syerca U B OpraHuame,

B Tesie B3pOCABIX JKHMBOTHBIX CO-
aepxutcs 10 65 % BoABl, Y MOJOABIX
AUBOTHHIX ee Godbiie. Tak, B oprauua-
Mée HOBOPOX/EHHOTO TeJIeHKA ColepxKa-
HHe BOJbl JocTuraet 75 %, K nosnyropa-
roLOBAJIOMY BO3DacTy €€ KOJHYeCTBO
CHHXaercd 10 62, a y B3pocaoro
6blka — g0 52—55 % . Pacnpeaenetue
BOJbl MeXKAY TKaHAMH TaKXe HeOlH-
HaKoBO, 6oJibllie ee COJAEpPIKUTCH B TKa-
HAX TroJIOBHOrO Moara — 70—80 %,
MeHbllle B KocTAx — 22 %.

Bopa B opraHuaMe pacnpeaensiercs
NpHMEPHO cleaywlum obpasom: 71 %
BCEro KOJIMUeCTBa ee HaXOAHTCH BHYTpPH
KJ1eToK, 19 % cocpenoToyeHO B TKaHsX
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B BHJe BHEKJeTOUHOH Boanl U 109
BXOJAMT B COCTAB MJa3Mbl, JUMOB H
APYrHX JKUAKOCTeH, LUHPKYJHPYIOLUIHX
B opranusame. OCHOBHOE [eNO BOJbl B
Teje KHBOTHOro — Mbimusl (50 %),
KOXKa, MOAKOXKHAasA KJeTdyaTka, MeyeHb,
NOYKH W ApYrHe OpraHsbl.

[Torpe6HoCTEL B BOJAE Y Pa3HbIX XKU-
BOTHbIX HEOJAMHAKOBa, OHA 3aBHCHT
TaKXe H OT XapakTepa KODMJIEHHS.
[Ipu norpebaeHHH Cyxoro Kopma opra-
HM3MY HYXHO GoJibllie BOJIbl, yeM NpH
jJade BJaKHOro kopma. Ha kaxabli
KHJIOTDAMM CYXOro BelllecTBa Kopma
B YCJOBUAX YyMepEeHHBIX TeMieparyp
KOpOBHI NoTpe6asiior 4—6 J BoAbI, J10-
wagd M oBUbl — 2—3, CBHHbU — 7—
8 .

Bopaa, noctynMBuias ¢ KOPMOM B
OpraHuam, BCacChiBaeTCd B XKXE€AYyAOUHO-
KHIIEYHOM KaHaJje M 4epe3 BOPOTHYIO
BeHy fonajaeT B IMedyeHb, a 3aTeM B
obuui Kpyr KpoBooGpauenus. U3
KanwJjsipoB OHa NepexOAUT B TKAaHH,
a TKaHH BBHIAEJAIOT BOLY OGpPAaTHO B
KPOBEHOCHYIO cHcTemy. Kpome 3toro
Kpyroo6opoTa, BoAa M3 KJIeTOK TKaHeH
nocTynaeT 4YacTHYHO B MEXKKJETOUHbIe
NPOCTPaHCTBa, B JHMdaTHYeCKHe CO-
CYAbl H yepes JHUMGpaTHYECKHH IPYIHOH
NPOTOK BHOBb BO3BpAalllaeTcsi B KpOBe-
HOCHYIO CHCTEMY.

Ha o6meH Boabl Mexnay TKaHSMH
1 KPOBbIO 0Ka3blBalOT BJHAHHE: KPOBS-
HOe JaBJeHHe B KanuJ/jispax, o6uias
KOHLUEHTPAUHs XJOPHCTOrO HAaTpHA H
KOJIJIOM/JHBIX BEUIECTB, TO €CTb OCMO-
THUECKOE M OHKOTHYECKOe [aBJeHHe.
ITOoT MexaHHM3M W obecrneuydBaeT nepe-
MelleHHe BOIbl M [MHTATeJbHbIX Be-
LeCTB NJ1a3Mbl H3 KPOBEHOCHOTO pycaa
B TKaHH M MOCTyIJIeHHe B KPOBb IpO-
JYKTOB TKaHeBOro o6MeHa.

3HaveHHe BOABl IJs OpraHuama
OUeHb BEJHKO, MOCJAe HCKJIOUEHUS ee
U3 palMOHa XKHBOTHLIE TIOrH6aloT yepes
HeCKOJIbKO CYTOK. Ilpuuem mnosHoe ro-
JOJaHHe TIPH HEOTPAHHUYEHHOM HNOCTYI-
JIEHHH BOJbl XKHUBOTHOE MEPEHOCHT Jer-
ye, yem Oe3BoaHoe rosoaaHue. Tak,
NpH [10JHOM TrOJOLaHHU 6e3 BOJbl ro-
Jay6u noru6aloT Ha LecTod AeHb, NMpPH
npueMe BoAbl — Ha 12-i AeHb, KPOJIHKH
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COOTBETCTBEHHO yepe3 [Ba H NMAThb AHeH,
Joliaab, JHLUIEHHAass BOAbI, Iorubaer
uyepes 17—18 nu. [1pu o6e3BoKHBAHHH
OpraHu3aMa I[POHCXOIUT OTpaBJeHHe
NpoAyKTaMu o6MeHa Beltects, 0coben-
HO a30THUCTOTO.

Belgesenue BOAbI M3 OpraHusMa
OCYLIeCTBJAAETCS HECKOJbKHMH NyTAMU:
B OCHOBHOM uepe3 NMOYKH C MOYOH, yepes
Jerkie B NMapoo6pa3HOM COCTOSIHHH,
yepe3 KHINEYHHK C 3SKCKpPEeMEeHTaMH,
yepe3 KOXY C IOTOM.

A6 Cco/I0THOE KOJIHUeCTBO BOABI, Bhbl-
pensiiollleics U3 opraHuaMa, M ee pac-
npefesneHHe MO OTAe/IbHbIM MYTSM Bbl-
BeJE€HHSI U3MEHSIIOTCA MOJA AeHCTBHEM
pas3/IMYHbIX BHEILHHX YCJOBUH H (PU3HO-
JIOTHUECKOTO COCTOSIHHSI  KHMBOTHbIX.
Ha cocTosiHne opraHu3ma CyuUleCTBEHHO
BJHSET COOTHOLUEHHE MeXAy KoJHue-
CTBOM TPHHHMaeMOH M BblAeJseMOH
BOJHI.

3ajepKKa BOIbl B TKAHAX 3aBHUCHT
OT cojepKaHus cosnel B KpoBH. [TosTo-
My C BOAHO-COJIEBBIM OGMEHOM TeCHO
CBSI3aHO UYYBCTBO 2KaxJbl, KOTOpoOe
OJHM YyueHble paccMaTpHBAOT Kak
MecTHOe, a Apyrue — Kak obuee
4YyBCTBO.

Perynsuus Boapnroro o06-
MeH a. Kosuuectso norpebiasiemoi u
BblAes1eMOH BOJbl pery/JupyeTcsl LeHT-
pasibHOH HepBHOH cucTemoi. Hensmen-
HOCTh OCMOTHUYECKOH KOHUEHTPaLHH
KPOBH B OpraHH3Me MOJ1ep>KHBaeTcs
CreuHaJbHOH CHCTEMOH, HadaJjbHbIM
3BeHOM KOTOPOH CJIy?KaT OCMOpeLenTo-
pbl. Cnoco6GHOCTLIO OCMOLIEHTPOB 06.1a-
JAOT U HepPBHblE KJAETKH THII0TajJaMH-
yecKOH 00/1aCTH Mo3ra — HeHpoHbl. B
peryJsiiH BOLHOTO 06MeHa yyacTBYIOT
pasJudHble OTAe/bl LeHTPaJbHOH HepPB-
HOH CHCTeMbl, HO OKOHYaTeJbHble CHTHa-
Jbl 110 3()(epeHTHBIM HEePBHBIM BOJIOK-
HaM NOCTYNalT K HeHpoHam cympaor-
THYECKOTO fiipa runotanamyca. O6es-
BOXHMBAHHE OpPraHHU3Ma AaKTUBU3HpPYET
JesiTeJIbHOCTb 3THX HeHpoHOB. B Hux
o6pasyeTcsi TOPMOH, KOTOPbIH NocTyia-
eT B runo¢u3, a 3aTeM Bblle/steTCs1 B
KpOBb M mepeHocHTcs1 K nouykam. [lpu
3TOM yBeJMYHBAeTCH BCachiBaHHe BO/bI
B IOYEUYHBIX KaHa/JblLlaX H YMeHbLIAeT-



csl IHype3, MO3TOMY 3TOT F'OPMOH HAa3bl-
BawT axruduyperuveckum (AIT).

Ha BoaHwii o6GMeH OKasbIBalOT
BJHUSIHHE XKejie3bl BHYTpPeHHel cekpe-
UMM IIUTOBHAHDIE, MOJOBblE JKeJesbl,
HaJANOYEUHHKH, MOMKeJYyAOUHAH XKe-
Jge3a. Ocoboe 3HauUeHHE UMEET BJHSTHHE
runo¢pusa. [opmon nepenHeit ero goJu
yCHJIMBAET MoOueOoTIeJeHHe (Anypes),
a zagneil (AJIl') — ymenbiaer 06bem
Bbifieqsiiolledicss MouM: B cBolo ouepenb,
GYyHKUHS Kese3 BHyTPeHHel ceKpeduH
HaxOJHTCA NOJ KOHTPOJIEM LeHTpaJb-
HOH HEpPBHOH CHCTEMBb.

Muuepanbubnit 06men. MuHepaJb-
Hble BeLlecTBa BXOASIT B COCTaB BCEX
OpraHoB H TKaHel oprannama u urpaior
Ba)XHYI0O poJb B mpoueccax obmeHa.
Hdas1 HopmasibHOrO pocTa H Pa3BUTHSA
OpraHM3M JOJI2KeH NOoJydaTb ¢ KOPMOM
JOCTATOUHOE KOJIMUECTBO MHHEPAJbHBIX
BELLECTB.

B opraHuame XUBOTHBIX HMEIOTCS
BCE H3BeCTHble XHMHYECKUE 3JeMeHTbl
H 1X U30TONbl. OHH HAXOASATCSA B TKAHSX
J)KHBOTHBIX B Pa3JIMUHBIX COCTOSIHHAX:
B KOCTSAIX B BHJle MHUHEpaJIbHbIX cOJeil —
KPHCTaJ/JIOB, B MATKHX TKaHSIX B BHJe
HCTHHHBIX HJIH KOJIJIOMJIHBIX pacTBOPOB
B COeJHHEHHH C GeqKaMmHu.

MunepanbHble BellecTBa y4acTBY-
10T B OCHOBHbIX (PH3HOJIOTHUECKHX NMPO-
ueccax: B O6ecneueHHH HOPMaJbHOrO
BOAHOr0 6aJjlaHca K pacrnpeneseHHH Bo-

Ibl B OpraHuame; B noaaepKaHHu OCMO-

THYECKOrO AAaBJIEHHSl KPOBH M KJETOU-
HbIX XKHAKOCTEH; B pery/siluu KHCJIO0T-
HO-LE€JIOYHOI0 PaBHOBECHS; BO MHOTHX
XUMHUYECKHX peaKUUsX KaK Karajusa-
TOPbI; B CO3JaHHH ONTUMAJbHOH Cpebl
As1 AeHCTBHS (GePMEHTOB H COPMOHOB;
OKa3blBalOT BJAHSiHHEe Ha (QYHKUHIO
LEHTPAJbHOH HEPBHOH CHCTeMbl, cepi-
11a, KPOBEHOCHBIX COCYIOB M T. I

. MuHepaJsbHble BelllecTBa [OJXKHbBI
MOCTOSIHHO MOCTYMaTh B OpraHuaM ¢
KOPMOM, TaK KaK OHH NOCTOSIHHO Bblje-
JSIOTCH M3 OpraHuW3Ma uepe3 MOUKH,
KeJNYA0YHO-KUIIEUHBIA TPAKT H KOXY.
[TosTOMy He TOJBKO OTCYTCTBHE B pa-
IIMOHEe HEeKOTOPbIX COJieH, HO M X HeJ0-
CTaTOK TMPUBOAAT K OMNpeje/]eHHbIM
paccTpoiicTBaM (PyHKUHH opraHusma.

[Ipy HemocTaTKe MHUHepa/bHbIX
BeLeCTB HapyLlaeTcsli HOpMaJjbHOe Te-
yeHve (U3HOJOTHUECKHX IIPOLECCOB,
4TO BeJleT K 3a/lepXKKe POCTa H Pa3BH-
THS MOJIOAHSAKA, CHHXXEHHUIO MNpPOAYK-
TUBHOCTH, BO3HHKHOBEHHUIO PA3/AHYHOIO
poaa 3aboseBaHuil (paxuT, ocTeoMans-
HMSA, OCTEONOpO3, CYXOTKa H Ap.), He-
peiKo 3aKaHUHBAOUIMXCA Tubenblo
>KUBOTHBIX.

MakposnaemeHTs. MuHepadb-
Hble BellecTBa, MNPUCYTCTBYIOLIMe B
opranusaMe B OOJbIIMX KOJHYECTBAX,
Ha3blBAOT MakposjaemeHTamu. Han-
fosibluee 3HAUEHHE HMeEIOT COJH HaT-
pHs, Kaaud, kKanabuusi, docdopa, mar-
HHS, CEephl, XJ0opa, XKeJe3a.

Harpuii v kaauli B OpraHu3me »Hu-
BOTHBIX HaXOJATCA MPEHMYILECTBEHHO
B BHJ€ PACTBOPEHHBIX B BOJEe H HOHH-
3UPOBAHHBIX XJOPHCTHIX, (docdopHo-
KHCJIBIX, YIJIEKHCHABIX H CePHOKHCJBIX
cosnell. He3anauyuTtenbHas uacth 3THX
3/€MEeHTOB coeJuHeHa ¢ O6eJkaMH H
npoaykramu obGmeHa — merabonu-
tamyu. Kaani cofepXHUTcsl npenmylie-
CTBEHHO BHYTPH KJIETOK, HATpHH — B
MEXKKJ/ETOUHbIX XKHUAKOCTHX.

B ¢usnosorud KHBOTHOTO opra-
HU3Ma 0COOEHHOE 3HaUYeHHEe HMeEeT XJ1O-
PHA HaTpHsA, KOTOpbHIA 00YCJIOBJUBAET
MOCTOAHCTBO OCMOTHYECKOr0 JaBJEHUS
KPOBH H MeXTKaHeBOH xuakoctd. C no-
CTOSIHCTBOM . KOHLEHTPAUHH XJOpHAA
HAaTpUA CBAA3aH Ilepexol BOJABl U3 TKa-
Hefl B OKpYyXalollyl0 HX cpeay H 06-
partHo. CjieloBaTeNbHO, XJOPUI HATPUS
HIpaeT CYLLIeCTBEHHYIO pOJb B peryJs-
uvd BopHoro ob6mena. Hownbl Hatpus
HaxolATCs B cocTane 6ydepHbIX cCHCTEM
KPOBH H OKa3bIBAIOT BJIHAHUE HA AKTHB-
HOCTb (PEPMEHTOB: aKTHBH3HPYIOT aMH-
Ja3y, QpPYKTOKHHA3y H YrHeTaioT jgeH-
CTBME HEKOTODbIX aMHHOTpaHchepas
H docpopunas. Housl natpus Heo6-
XOJAUMBbl I TPAHCAOPTA aMHHOKHCJAOT
yepe3 sAEPHYIO MeMOpaHy K MecTy

cHUHTe3a HykJeonporeuaos. Harpuii
Pe3Ko MoBbIILAET HCIIOMb30BaHHE a30Ta
OpraHu3MoM.

VloHbl KaJiusi y4acTBYIOT B [1poliecce
nepenayd Bo3GyX/JeHHA U B o6pa3oBa-
HHH  MeJHaTopa — alleTHJXOJHHA.
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HesnauutenbHas palHOaKTHBHOCTD
KaJaus BJMsieT Ha paboTy cepaua —
noAAepXKHBACT €ro aBTOMAaTH3M, IO-
HHXAaeT TOHYC MbILI H 3aMeNJIACT DHT-
MBI cepAeuyHbiX cokpaiueHuii. Ilpu
OGMABHOM CKapMJIMBAHHH KaJusi MO-
BbliiaeTcsi o6MeH Kaabluus H docdopa
B oprauusMe. OnHako naxe He6OJb-
1o¢ H3MCHEHHE€ KOHLEHTpalHH KaJusda
B IJ1a3Me KDOBH YpEBATO Ts’Ke/biMH
NOoCHAeACTBUAMH. YacTto ero neﬁcmue
aHTAarOHHCTHYHO [JeHCTBHIO HAaTpHA.

[ToBapeHHasi cOJIb — MOCTOSIHHASA
Heo6xoxHMas NOAKOPMKa AJA Bcex
CeNbCKOXO3AUCTBEHHbIX  JKHBOTHBIX.
OnHako noTpeGHOCTb B COJNAX HATPHA
M KajHua y pas/iIHYHbIX XXHBOTHBIX He-
oluHakoBa. K u36hiTKy HaTpusi GoJee
YYBCTBHTE/bHbB CBHHbH H JOMAallHAA

tnTHUA.

[Tpu HOopMa/ibHOM cOCTOSIHHH GoJee
yeM 35% BblaensAeMoro HaTpus H
okos0 90 9% Kaausi BBIBOAHTCA M3 Op-
ragHama ¢ Mouo#, ocTanbHasl 4yacTbh —
C MOTOM M KanaoM,

Kaabyuil B OCHOBHOM HCMOJIB3YeTCH
KaK nJ1acTHYecKH# Martepuan: 97—
99 % kanbuus, cogepiKaiuerocss B op-
raHuaMe XHBOTHbIX, BXOAMT B COCTaB
KOCTHOH TKaHH. Kanpuuit Take obec-
neuupaer BO3GYIAHMOCTb HEPBHOH M
MbllIeYHOH TKaHeH, NMOHHUXKAET NPOHH-
uaeMocTh KPOBEHOCHBIX COCYAOB, IO-
BbilllaeT 3alUHTHble QYHKUHMH OpPraHH3-
Ma, AaKTHBH3UDYS [MpONEPAHHOBYIO
CHCTEMY M mnoBblllas ¢(arouHTapHYIO
bYHKLHIO JIEHKOLHTOB.

WoHbl KalbUHSA MOBBIILIAIOT TOHYC
napacHMnaTHYeckoll HepBHOMH cucTeMBbl,
YTO BEAET K YCHJIEHHIO TOHyca cepiua,
FMTaAdKHX MbILI€UHBIX BOJOKOH, KpoBe-
HOCHBIX COCY/I0B, K H3MEHEHHIO NPOBO-
AHMOCTH KJIE€TOYHbIX oGosiouek. Kpome
TOrO, HOHBI KaJIbUHS y4acCTBYIOT B MHO-
FOYHC/JEHHBIX (EepPMEHTAaTHBHBIX MpoO-
ueccax (cBepThiBaHHE KPOBH H 1p.),
CMOCOGCTBYIOT POCTY H Da3BHTHIO MO-
JOROr0  opraHd3Ma, 6saronpusiTHO
BJHSAIOT Ha MOJIOYHOCTb KOPOB, XHp-
HOCTb MOJIOKA H Apyrue NpoAyKTHBHbIE
KauecTBa CeJbCKOXO3SIHCTBEHHBIX >KH-
BOTHBIX.

B nnasme KpoBH KOHUEHTpauHs

150

Ka/JblUHA MOAAepXKHBAaeTcss Ha OAHOM
ypoBHe. CHHXeHHe KOHLEHTPaUHUH
3TOro 3JeMeHTa B KPOBH Bbl3bIBaeT
cynoporu. [1pu anurenbHo# ero Heno-
CTaTOYHOCTH Yy MOJIOJHSIKA pa3BUBacT-
CA paxHrT.

[ToTpe6HOCTD CeJAbCKOXO3SIUCTBEH-
HbIX XXHMBOTHbIX B COJIAX KaJibUHWA NpH-
6au3uTesbHO caeayiomas (Ha 100 kr
Macchl Tesna): Ajas KOPOB — OKOJIO 5 T,
]S HOBODOXKAEHHBIX TeJaAT — A0 32,
anasi opey — ot 3 go 10, ans Jowa-
ne#t — ot 35 no 100 r B cyTKH.

M3 opranusma KaJjabLUui BhIBOAHTCH
NOYKaMH, NMeYyeHblo, 3MHTEJHEM TOJCTO-
ro K{IIeYHHKA. ¥ KOPOB H MOACOCHBIX
CBHHOMATOK KaJblUHA BblAenseTCs B
OCHOBHOM C MOJIOKOM.

Pocgop B opraHH3Me B OCHOBHOM
HaXOAHTCA B KOCTHOH TKaHH B BHAe
¢dochopHO-KaNbLUHEBLIX COENMHEHHUH,
Cosn pocopHO#M KHCMOTHI BXOAAT B
COCTaB BCEX KJETOK H MEeXKJETOUHbIX
Xugkocre#t, pasnu4UHBIX O€NKOB, JH-
MUAOB, YIVeBOAOB, KO(EPMEHTOB H
Apyrux npoaykros merabosauamMa. [1po-
uecc cdocpopHaUpOBEHHA HMeeT 60Jb-
uroe 3HayeHWe [JA BCACHIBAHHA H
MeXYTOUHOro o6MeHa psiia BeLLeCTB.
®ocdopHas KHCIOTa y4yacTByeT B 06-
meHe 6esIKOB, XHDPOB, YIJIEBOAOB H BHU-
TaMHHOB. Kpome Toro, coau docgop-
HOH KHCNOTHI BBINOJIHAKT poJb Gydep-
HbIX CHCTEM NPH NOJAEPKAHHK KHUCIOT-
HO-1L|eJIOYHOr0 PaBHOBECHA B TKaHMX.

CyrouHass noTpe6GHOCTL CefbCKO-
XO3sIHCTBEHHBIX XHBOTHHX B (ocope
npubJH3HTENBHO  Ccaeayloiwas (Ha
100 xr Mmaccsl Tena): OJf KOPOB —
00 3 r, AJIA TEJAT B NMEpBhle MeCsllhl
XKu3uu — no  20—25, anAA  omey —
or 2 no 5, ana Jqowaneit — 1o 60 r B
CYTKH,

Ilpu Hapywenun o6Mena ¢ocdopa
¥ Ka/IbUHSl MOTYT BO3HHKHYTb Pasjiuy-
Hble 3a60/IeBaHUS: PAXHT, OCTEONOPO3,
ocTeoMaNsALHA.

Heopraunuecku#t ¢docdop BhiBO-
OHTCA M3 OpraHHaMa ¢ MOYOH K KaJjioM.
B nepuon snakTauuu uBOTHBIX MHOTO
docopa BeIIEIAETCH C MONOKOM.

Maenud nperumylLeCTBEHHO BXOOMT
B COCTaB KOCTHOH TKaHH B BHIE ¢oc-



(hOPHOKHCAOTO MarHuda. Maruuii cno-
cOOCTBYET COeIMHEHHIO aKTHHA C MHO-
3UHOM, 06pa3ys aKTHBHbIf MarHHH-
6eJKOBbIH KOMILIEKC, yYacTBYIOLUHH B
npoueccax cokpauleHuss mbimn. Hoxws
MarHusi, HaXoAsicb B MHTOXOHIPHSX,
MPHHUMAIOT aKTHBHOE yyacTHe B OKHC-
JuTeJbHOM ¢ocdopHaHpoBaHUU. Mar-
HUl BXOIMT B KOMILUIEKC MHO3HHA H
AT®, BHINOAHAS PYHKUHIO cBoeoGpas-
HOrO MOCTHKA MeX/Y 3THMH BelLiecTBa-
MH, M aKTHBU3HpyeT pacmaj Makpo-
sprudyeckux cBfzeii AT®P, ocBo6oxK-
Jalollel 3Hepruio IJsf  MbILIEYHOro
coKpauleHus. Maruu#i BkilouaeTcs B
NponepaHHOBYIO CHCTeMY, ofecrneuu-
BAIOLLYIO €CTECTBEHHYIO pe3HCTeHT-
HOCTb OpraHH3Ma K pAa3JIMuHLEIM BO3-
6yauteansim Gosaesned. Kpowme Toro,
OH aKTHBH3HDyeT mnpouecchl GHOCHH-
T€3a NPOTEHHOB H BLIPAGOTKH aHTHTeEI.

B Hopme 50—80 9% BcocaBuwerocs
MarHus BblAENSETCA KHIUEYHHUKOM, a
OCTa/IbHAsl 4acTb — MOYKaAMH.

Cepa BXoauT B cocTaB 6e/1KOB (ke-
paTHH, MYLHH, MyKOHIb H Ap.), @MHUHO-
KHCOT (METHOHHH, LHCTHH, UHCTEHH),
GH3HOJIOrHYECKH aKTHBHBIX BeilecTB
(ratoTaTHOH, HHCYJHH, NUTYHTPHH, KO-
¢depMeHT A 1 psaj 6eNKOBbIX TOPMOHOB),
TaypHHa H ero NPOU3BOAHLIX H APYrHX
opraHuuyeckux coeauHeHuit. Cepa
HMeeTCsl B COCTaBe BHTAMHHOB — THa-
muta (B,) u 6uoTnHa. Oco6eHHO MHOrO
ee B porax, lepctd. B ¢popmupoBatuu
LIEPCTHOrO TNOKPOBAa TJaBHafd poJb
NpHHALJEXKHUT NPOTenHy U cepe. OBeybst
wepcTb coaepxHuT 15—21 % asora u
2,4—5 % cepsnl.

OcHOBHOE KOJIMYECTBO Cepbl MOCTY-
Mmaer B OpPraHu3M BMecTe c GesliKaMH
kopma. OHa ucroab3dyeTcss s 06es-
BpPeXXHBAHUA pAAA AJOBHTBIX Be-
uecTs — ¢eHON0B, HHIOKCHJIOB H APY-
rux npoaykros o6MeHa. Hapsaay ¢ apy-
rAMH BellleCTBAMH KOpPMa cepa yuacrt-
ByeT B CHHTe3e GakTepHanbHOro Genka
B py6ue XBauyHbIX.

W3 "oprannama cepa Bbigensercs
B OCHOBHOM C MOUYOH, B BHJe coJeill cep-
HOA KMCJIOTHI, YAaCTHUYHO C KajoM H
XHponoToM (y osel).

Xaop HaxooMTCA BO BCeX JKHA-

KOCTSIX OpPraHWaMa B BHJAE XJIOPHUCTHIX
COeIHHEHHWH ¢ HATpHeM W MapraHueM.
Kak BaxHeflliuifi aHUOH COBMECTHO C
BbillleyKa3aHHBIMU MHKPO3JeMeHTaMH
OH NpPHHHMaeT yyacTHe BO Bcex ¢H-
3HOJIOTHUECKHX H GHOXUMHYECKHX [po-
neccax. X.nop BXOIHUT B COCTaB XKe&Jjy-
AOYHOro CoKa B BHAE XJOPHCTOBOLO-
poaHO# (consiHO#H) . KHCJOThL. HoHsl
XJ0pa COAeHCTBYIOT MHOAAEPKAHUIO
OCMOTHYECKOrO AaBJeHHS B XKHUAKOCTAX
OpraHu3Ma H aKTHBHPOBAHHIO HEKO-
TOPBLIX (E€PMEHTOB, COCOGCTBYIOT HOP-
MaJlH3aunHu GyHKIUHH HEPBHOH CHCTEMB
H TOBBILIEHHIO HAPOLYKTHBHOCTH KH-
BOTHOTO.

JKeseso mnocrynmaer B OpraHusMm
BMeCTe C KOpMaMH B BHJe HeOpraHu-
yeckHx coepnHHenut. OHO mpUCyTCTBYeT
B cocTaBe reMmorsio6uHa, MHOTIOGHHA,
MepoKcHAa3bl, OKCHAa3, KaTanashl H
LHTOXPOMHBIX (EePMEHTOB, Y4acTBYIO-
IWHX B GHOJOCHYECKOM OKHCJIGHHH.
’Kesneso urpaer oco6yio posib B npoLec-
cax KpoBooGpa3oBaHHA.

[Tocnte BcachiBaHHS KeJ1€30 OTKAA-
IblBAETC B MEUeHH, cesNledeHKe H CJIH-
3HcTOl Oo6oJIOYKe KHIUEYHHKA B BHIe
(eppHTHHA, npeacTaBasAloUero cofo#
COeHHEHHA THApaTa OKHCH Xejesa ¢
6eslKoM.

ITpu HegocTaTKe XKene3a Hapyluaer-
¢t o6pa3oBaHue SPUTPOLHTOB, YTO NpPH-
BOJIHT K BO3HUKHOBEHUIO aHeMuH. Hau-
Goslee 4acTO aHEMHIO PETHCTPUPYIOT
y MOJIOJHAKAa B MNOACOCHBIH mnepHof,
TaK KakK »Keje3a, MOCTYNAIOLLEro ¢ Mo-
JIOKOM, HEJOCTAaTOYHO AJS HYXA opra-
Hu3Ma. [lostoMy paHHBIH MakposJe-
MEHT Heo6XOAMMO [aBaTb MOJOAHAKY
B BHAE NOJAKOPMKH.

Onsa  o6ecneyeHuss nOTPeGHOCTH
opraHHaMa B JKeJe3e Ha3HayaloT cep-
HOKHCJIO® KeJ/1e30 B CJeAYIOLIHX A03aX:
I MOJIONHSIKA KPYMHOrO pOrarToro
ckora — 50, gas cBuHeld — 8—10 Mr.

MukposaemenTs. Mutepanb-
Hble BellecTBa, Cojepxalluecs B TKa-
HSIX B HE3HAUUTENbHbIX KOJHUYECTBaXx,
Ha3blBalOT MHKposnemeHTaMH. OHu
NPKHAMAIOT yyacTHe B POCTE W Pa3BH-
THH XXHBOTHBIX, TOBbILIEHHH HX NIPOAYK-
THBHOCTH, MJIOLOBHTOCTH M YCTOHYH-

151



BOCTH NPOTHB pasJjHYHbIX 3aboJjeBa-
Hui. K TakiM MHKpO3/J€MEHTaM OTHO-
cAT KoGaJbT, Melb, MapraHel, LHHK,
#on, $TOp, CTPOHLHUH H HEKOTOpPbIE LPY-
rue (raba. 11).

Kobaabr BbIIOJHSAET OGHOJOrHYeE-
CKYIO poJib B o6MeHe BelnecTB. OH akTH-
BU3HpYeT (epMeHTHl (ocdarasy, Kap-
60OKcHJa3y, apruHasy, KartaJgaasy, a
TaKe TJIHKOJHTHYECKYI (YyHKUHIO
KPOBH, YCHJIHBaeT acCUMHASLHIO a30Ta
H OCHOBHO#H 06MeH. KobaJbT ycKopsieT
pOCT U pa3BHTHe, NOBHILIAET MOJOYHYIO
W WEePCTHYIO NPOAYKTHBHOCTb CEJbCKO-
XO3HUCTBEHHBIX KHBOTHBIX, YBeJHYH-
BaeT BhIPA6OTKY 3PUTPOLUTOB U reMo-
ro6MHa KPOBH, yJyyllaeT KayecTBO
cnepmbl. Ko6anbr urpaer 60.bl1YI0
poab JJsi  opraHuaMa KBAUHBIX —
o6ecrneydBaeT CHHTe3 LHaHKoGaslaMUHa
(BuramuHa Bi;) B py6ue, ycuiauBaer
aKTUBHOCTb MHKpOGJIOpbl, KOTOpas
HMeeT BaKHOe 3HaueHHe B Mpouecce
NULIEeBaPEHHSA.

HenocratouHoe nocrymnieHHe Ko-
6anbTa ¢ KOPMOM IMDHBOJLUT K Hapy-
uteHHI0O OGMEHHbIX peaKLHH B OpraHHs-
Me, H BCJ/EACTBHE 3TOro pa3BHBAIOTCA
3HAeMHueckHe 3a00JieBaHHA — CYyXOT-
Ka, JM3yxa u Ap. ¥ oBel NIpH akobaJib-
TO3€ YXyAllaeTcsl KauyeCTBO LIEPCTH:
OHA CTAaHOBHTCS MAaTOBOH H JIOMKOH.

a5 NOJHOLEHHOro  KOpMJIEHHS
CeJIbCKOXO3SIHCTBEHHBIX JKHBOTHBIX H
noJy4yeHHsi BbICOKOKAaueCTBEHHOH Mpo-
LyKUHH Heo6xoauMo, YyTobbl B 1 Kr cy-
XOro BelllecTBa pallMOHA COAepIKaJsaocCh
He meHee | mr ko6aJbra.

Mede BxOaUT B cocTaB OEJKOBBIX
coenunenuit U ¢pepmentoB. OHa comep-
JKHTCSl B KPOBH H BO BCeX TKAHSIX XKH-
BOTHBIX, OTKJ1aJblBaeTCsA B 3HAYUTENb-

HBIX KOJHYECTBAX B MEUEHH M CeJe3eH-
Ke. MeJb NpUHHMaET y4acTHe B KpOBO-
o6pa3oBaHHH, CHHTe3e reMorJo6uHa, a
TaKXe fIBJASETCH KaTaau3aTopoM, yCKo-
PAIIIAM  OKHCJEHHE acKOpOHMHOBOH
KHCa0Thl, OHa cnoco6CTBYET OCYLIECTB-
JIEHHIO TaKuX (U3HOJOrHYECKHX Mpo-
LeCCoB, KaK MUIMEHTalUusi U KepaTH-
3al|s WEPCTH H mepa, ocTeorenes, dop-
MHDOBaHHe MHEJNHHA, KoJl1areHa, saac-
THHA, BO3JeHCTBYeT HAa BOCHPOH3BO-
JIUTEJbHYI0 HYHKUHUIO }KHBOTHBIX H T. [.

[Ipn HepmocTaTke Meau B KopMax
Yy KPyIHOTO poraToro CKota HapyluaeT-
csl mpouecc pocta, QYHKUUH HEPBHOH,
MBILIEYHOH H KPOBEHOCHOH cHCTeM,
yXyILlaeTcsd alneTUHT, CHUXKAIOTCS 11pH-
pocT, MOJIOUHAsT MPOAYKTHBHOCTH H
BOCIIPOH3BOJHTENbHAA  CHOCOGHOCTB,
pPa3BHBAIOTCA aHEMHS M 3H300THYECKas
atakcusi. IloTpe6GHocTh  pa3JiHUHBIX
NIOJIOBO3PACTHBIX TPYIN CBHHEH B MelH
cocras/isieT oT & g0 10 mr Ha | kr
KopMma.

OcHoBHOE MeCTO BCACHIBAHHS Me-
IH — TOHKHH KHWedyHHK. M3 opranus-
Ma Melb BblJeJIAEeTCS C XKeayblo yepes
KHuleyHdk (65—98 %) u uacTtHuHO
NIOYKaMH.

Mapeaney coaepx HTCsi BO BCEX Op-
raHax H TKaHAX >XUBOTHbIX. OcOGeHHO
MHOTO €ro B KOCTSIX, MTeYeHH H MOYKaXx.
OH BXOZHT B COCTaB HEKOTOPBIX (bep-
MEHTOB M YCHJHBAae€T HX aKTHBHOCTb.
MapraHeu Hrpaer BaXHylo poJb B 06-
meHe OeJKOB, YIVIEBOAOB H JKHPOB.

Ecnu XXHBOTHBIX JIUUIHTD Mapralua,
TO 3ajepxuBaeTcsi (GOPMHPOBaHHE
KOCTeH, 3aMelJIsieTCss pPOCT, TepsieTcsi
COCOGHOCTL K PA3MHOXKEHHIO, TIpHYEeM
y camMuoB aTpoGHUPYIOTCST TECTHKYJIBI.
Y XKHBOTHBIX HapylIaeTcss paBHOBECHE,

11. Cpennne noKasaTeNH COAEPIKAHHA OCHOBHBIX MAKPO- M MHKDOSJEMEHTOB B ChHIBODOTKE KPOBH

CeJIbCKOXO03AHCTBEHHBIX MHBOTHBIX

Bua MakposnemenTsl, MMOab/a MHKpPO3/1€MeHTb, MKMOJIb /A
KHBOTHEIX | N\ l K J Ca ] P | Mg | Co l Cu l Mn L Zn | 1
Jlowanp 139,1 4.6 3,0 4,0 1,0 0,3 — 0,7 — —
KopoBa 143,5 4,9 2,8 3,5 1,5 0,4 13.3 0,9 N 02
Osua 141,3 4,9 2,9 3,7 1,0 0,4 9.4 0,8 13,8 0,2
CBuHbS 145,6 5,1 3,0 3,2 1,3 0,6 34,4 0,9 — 0,15
Kypuua 163,0 5,6 5,0 10,6 0.9 04 9,4 — — —
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12. TloTpe6HOCTL PA3AHYHBLIX JKHBOTHHIX B OTAEAbHBIX MHKPO3JEMEHTaX, Mr/Kr CyXoro BeulecTBa

KopMa

Bua MukposneMeHTbl

HKHBOTHBIX Mn l Cu } Zn | I | Co | SeJ Mo | Cr l F
Koposbl 60 8§—10 10—20 0,4—08 1 0,10 2,5 0,3—0,5 1—5
Teasita 20 10—12 40 0,4—0,6 1 0,06 20 03-05 3-10
OBubl 20 6—10 3-5 0,3—06 1 0,08 25—5 03-05 2-5
CBHHbH 40 10—20 4050 02—04 1—15 0,08 20  03-05 1-5
Kypsnl 45—60 5 40—60 0,2—0,5 — 0,08 2,5 0,3—0,5 8—15
Huaefiku 70 6 70 0,4—0.8 — 0,08 5,0 0,3—0,5 1217
MOXOJKa CTAaHOBHUTCHA HEyBEepeHHOH. Cf 3HAeMuyecKUil ¢Jaoopos, AJs KOTO-

H36biTouHoe norpe6JieHHe MapraHia
TOXKe HeOJaronpuATHO BJHsIET Ha Op-
ranuaM. OHO BeleT K 3ajJepKKe pocTa,
H3MEHEHHSIM B KOCTHIX, HA[IOMHHAIOLLHM
paxuT (MaprasueBbii paxuT), Hapy-
LIEHUSIM B Pa3BUTHH 3MaJd 3y60B (rH-
nomnia3us sMaJgu).

Lunk ABAsieTCS1 aKTUBHOH TPYMIO#H
OJHOT'0 H3 (epMeHTOB — Kap6oaHTU.-
pasbl, Urpaloulell BaHYIO poJb B po-
uecce ablxaHusi. OH ycHaUBaeT neHcT-
BHe TOPMOHOB runogHsa U ropmMoHa
NOJXKeJyLOUHOR 2Kese3bl — HHCYJHHA.
[Ipu oTCYTCTBHH UJIH HEOCTATKe LIMHKA
B KOpMax yXy[ALIAIOTCS IpPOLLECCH MH-
LleBAPEHHS ¥ BCACBIBAHMS B KHIIeu-
HHKe, 3a/ep:KHUBaeTCs POCT KUBOTHBIX,
CHHMXKAaeTCcsl HX BOCIPOHU3BOAHTENbHAS
crnocoGHOCTb, Hapyllaetrcsi (GOpMHPO-
BaHHe IIepCTHOro Mnokposa. B cBow
ouepelb, H3OGLITOK [HMHKA B KOpMax
MOXET MNPUBECTH K TSXKeJbIM OTpaB-
JIEHHSAM.

H00 — He3aMeHHMbIH  KOMIIOHEHT
rOpMOHA IIHTOBHUJHOH »Keje3bl — TH-
POKCHHA, DOJb KOTOPOTO B OpPraHu3Me
HCKJIOUUTENbHO BeJHKa.

Henocratok #ioga B opraHusme
BeleT K CHHUXKEHHUIO MNPOLAYKTHBHOCTH,
pPOXAEeHHIO cjaboro, HeKH3Hecnocob-
HOTO MOJIOJHSIKA, PAa3BHUTHIO 3HAEMH-
yeckoro 306a. [lpusHaku HonHOH He-
JOCTATOYHOCTH O0COGEHHO Pe3KO MpPOsiB-
JSIOTCS B FOpHbIX padHoHax.

$PT0p BCTpeyaeTcs BO BceX opraHax
KUBOTHBIX. Haubosiee GoraTbl 3THM
371eMEeHTOM KOCTH, 3y0Obl, a TaKxke cnep-
ma. [1pu HenocraTke pTOpa B pauHoHe
y XHBOTHBbIX pa3BHBAETCH KapHec 3y-
60B. M36bITOK ero BeeT K HapyLIeHUIO
o6mena BeuiecTB. [1pu 3Tom pa3BuBaeT-

pOro xapakTepHbl KpamyaTocTbh 3yOHOH
3MaJid, CHUXKEeHHe allleTHTa, 3amepJe-
HHe pocTa, fedopMmalus KocTed H cy-
CTaBOB.

CTpoHyuli colepKHUTCsl BO BCeX Op-
raHax #W TKaHsix »KHBOTHBIX. OcobeHHo
€ro MHOro B KocTsiX H 3y6ax. Orioxe-
HHe CTPOHLUHUSI B TKaHSIX TMpPOTEKaer
napaJjjesbHO OTJOXKEHHIO KaJblus.
[IpH OTCYTCTBHM CTPOHLMSI B KOpMax
y KUBOTHBIX Da3BHBAeTCH KapHec 3y-
60B, a TNpH KH3OBITKE — CTPOHUMEBDIH
paxur.

[Torpe6HOCTH pa3jHuHBIX BHJOB
JKUBOTHBIX B OT[eJbHbIX MUKPO3JEMeH-
Tax NpuBefeHbl B Tabuuue 12. YpoBeHb
06eCneyeHHOCTH  Ce/IbCKOX03AHCTBEH-
HbIX KHBOTHBIX  MHKpO3JeMeHTaMH
3aBHCHT OT MHOTHX (bakTOpOB.

Peryadauusa MuHHepaabHO-
roo6meHa. ConeBoit o6MeH TecHeli-
wHM 06pa3oM cBfI3aH C BOAHbIM oOMe-
HOM. MHHepaJIbHBIA COCTaB OPraHOB H
TKaHeH »XUBOTHBIX BeCbMa MOCTOSIHEH,
YTO CBSI38HO C JeSATeNbHOCTbIO OPraHoB,
JENOHUPYIOLLUX T€ WU HHble MHHe-
pasabl. K TakuM opraHam OTHOCSITCH KO-
’Ka, NeyeHb, cejle3eHKa, KOCTHAs TKaHb
u ap. Peryasiuna MuHepajabHOTo obme-
Ha OCYLIECTBJSETCA THIOTAJaMyCcoM,
HaxXxOJfUIUMCAA B MPOMEXYTOUHOM
Mo3re. 3jeCb HMEIOTCS CrelHaJbHble
OCMOpELEeNnTOpHble HEPBHble KJETKH,
YYBCTBHTE/NbHbIE K H3MEHEHHIO KOH-
LleHTpalUHH 3JekTpoautoB. CooTBercT-
BywolLiee BO3OYKAEHHE 3TUX KJIETOK BBbI-
3biBaeT pedyieKTOpHble peakluHH, B
pesyJbTaTe 4ero BOCCTAHABJIMBAaeTCs
MOCTOSAHCTBO OCMOTHUYECKOTO NaBJIEHHS
KPOBH.

KpoMe uepBHOM cHCTeMBI, B peryJisi-
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LUHH MHHepa/JbHOro ob6MeHa G60Jiblloe
3HaueHHe HMeIOT »Kese3bl BHYTpeHHeH
SIS

BUTAMMHDI

BuTamMHHaMH Ha3bIBAIOT HH3KOMO-
JIEKYJsipHble OpraHHueckHe coelHHe-
HHf, B OUeHb MaJbIX 103aX 06ecneyHBa-
IOlHe HOpMaJ/bHOEe TeueHHe GUOXHMH-
YeCKHX U (H3HOJIOTHUECKHX MPOLECCOB
B opraHH3Me. B Hacrosinee Bpems U3-
BecTHO Gojiee 30 BHTaMHHOB, YCTaHO-
BJEHA MX XHMHYeckas cTpykrypa. Op-
raHH30BAHO NPOMBILIJIEHHOE IPOU3BO/-
CTBO MHOTHX BHTaMHHOB 4/ o6eclieye-
HHS NoTpebHOCTeH cebCKOX03ARCTBEH-
HBIX JXHBOTHBIX.

Crneunduyeckue HapyuleHusi 06-
MEHa BElUeCTB, BbI3bIBA€Mbl€ IOJHBIM
OTCYTCTBHEM B KOPMaX TOTO HUJIH HHOTO
BUTAMHHA, Ha3bIBAIOT QBUTAMUHO3AMU,
a HeJOCTATOUYHBIM IOCTYIJIEHHEM HX
B OpPraHH3M — 2UNOBUTAMUHO3AMU.

[To ©U3HKO-XHMHUYECKHM CBOHCTBAM
BUTaMHHB! I@JIAAT HA ABE FPYIINbL: XKHPO-
pacTBOpHMble M  BOLODACTBOPHMEIE.

JXupopacTBopumbie BHTAMHHbI. K
MX YHCJY OTHOCAT BHTAMHHBI Tpynm A,
D, Eu K.

Butamuubs rpynnbu A, Bura-
MuHbl A;, As Az — aHTHKcepodTasb-
Muueckde. HauGonee pacnpocrpaHeH-
HasA U GHOJIOrMUeCKH aKTHBHasi popma
BUTaMHHA A — peTHHOJ (BHTaMuH A)).
OH comep»KHTCS TOJbKO B MPOAYKTax
JKMBOTHOTO NPOUCXOXAEHHS: B MOJIOKE,
Macne, TeyeHH pbl6 H AALAX NTHL.
[TpeniecTBEHHHKOM pPETHHOMA CJYXKHT
KapoTHH, KOTODbIH, NOCTynasi ¢ KOpMOM
B OpPraHH3M >KHUBOTHbIX, IIpeBpallaercs
B PETHHOJ B CTeHKe TOHKHX KHUIOK,
B Me4eHH H KPOBH.

BuramuHbl rpynnel A umeiot 60Jb-

moe (pH3HOJIOTHHECKOE 3HaueHHe, NpH-
HNUMalOT y4yacThne B Ba>XKHEHIIHX XHMH-

4eCKHX fmpoueccax ofMeHa BeUIeCTB.
Tipu ux HefoOCTaTKe ¥ MOJIOAHAKA 3aMe-
AJISIeTCst MM MpeKpallaeTcsi pocT, Mio-
X0 3aXKHMBAIOT paHbi, YTO CBA3AHO C
TOPMOXKEHHEM NPOLECCOB PereHepawuHH
Tkauei. [1py A-runoBuramuHo3e y Bcex
JKHBOTHBIX HACTYNalT NATOJOrHYeCKHe
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H3MEHEHHS 3MHTEeNHANbHOA TKAHH CJH-
3HCTbIX OGOJIOUEK AblXaTeNbHbIX H IH-
MLBAPUTERALHEA OPTaAnoDy, nononoh cu-
CTeMbl; OTMEUaioT BbIAENEHUS U3 I'1a3 H
Hoca, KcepodTaabMHIO, IOMYTHEHHE po-
FOBHILBI, KYPHHYIO CJleNoTy (remepaJso-
HIO) .

Burtamuuan rpynne D. Bu-
TaMmuHbl Do, D3, D4, D5, Dg — kaabumu-
(hepobl, aHTHPaXHTHYECKHE BUTAMHUHBI.
s kpynHoro poraToro ckorta, OBel,
CBHHEH H Jlowajell HMeIOT 3HaueHHe 3p-
rokagabuxdepos (D2) u xonekanbuude-
pon (Ds). Buocuures xosnekanbuude-
po/ia MPOHCXONUT B KOXKE XKHBOTHBIX
MMOR BJIHAHHEM YJIbTPA(DHOJETOBHIX JY-
yel COJIHUA MJH KBapLeBOH JaMIbl.

Kanbuugeposamu Haubosee Gorat
JKUD, TI0Jly4aeMblii U3 MeYeHH MOPCKHX
pu6 (Tpecka, naJjtyc). OHu conep-
JKaTcsl TakKe B CIHBOYHOM Mac/e, MOo-
JIOKe, IHYHOM JKeJITKe, Ie4YeHH KHBOT-
HbIX (meabtuHa, TiOJeHs, 6enoro Mea-
Bens).

Kanbuudeposbst npuHHMAOT Yyua-
CTHe B peryJasiuu¥ MHHepabHOTO H
3HepreTH4Yeckoro 06MeHOB, OKa3blBAIOT
BJHSIHHE HA HCMOJb30BaHHe a30Ta, yr-
JIeBOJIOB, KaJjbllus, ¢ocdopa H oco-
6eHHO TPYAHOYCBOSAEMOTO (PUTHHOBOTO
¢ocopa 3epHOBBLIX KOPMOB.

" Ilpn HemocrtaTke KaabLH(EPOJIOB
y MOJIOJHSIKA pa3BUBAETCsl PAXHT, a
y B3pOCJALIX XXHBOTHBIX — OCTeOMaJs-
uus. ¥ MaToK H Npou3BoauTeneil Hapy-
IIaeTcs BOCHPOH3BOAHUTE/IbHAS COCOD-
HOCTb, CHHXAeTrcsi NpPOAYKTHBHOCTE.

HoBopoxaeHHBIM TensitaM Heo6Xxo-
LMMO CKapMJHBaTh MOJIO3HBO MEPBBIX
JIBYX YAOeB, KOTOPO€ COAEpXHT HaH-
6oJiblliee KOJHYECTBO BHTAMHHOB Tpynn
A, D, E. XopolinM HCTOYHHKOM XOJIe-
KaJbluHdeposa AAA NTHUBL H HOPOCAT
CJAYXKHT pHIOHH XXHD.

Burtamuuwb rpynnsl E. Karoi
rpynne OoTHocATCA &-, f-, H Y-TOKOGe-
poabl — daxkTophl paszmMHOXeHuA. Bu-
TaMUHbL 3TOR Tpynnsl o6NafaAOT aHTH-
OKHCJIHTE/BHBIMH CBOHCTBAMH, CHOCO6-
CTBYIOT YCBOEHHIO H COXPAHEHHIO BHTA-
MHHOB rpynnsl A ¥ KapoTHHa B opra-
HH3Me, yyacTBYIOT B OGMEHEe XXHPOB,
6enkoB 1 yraeBogoB. Hau6osbueli 6u-



OJIOTHYECKOH aKTHBHOCTbIO o6Jjajgaer
a-TOKOGEepoJI.

Buramudel rpynnsl E  npucyrer-
BYIOT B IPOAYKTaX KaK PacTUTEJIbHOTO,
TaK M XKHBOTHOTO MNPOUCXOXKAEHHS: B
pacTHTeJbHbIX Macaax (0oco6eHHO B
macsie o6JieNUXH U POCTKOB TIIEHHILbI),
3eJIeHHbIX OBOHIAaX, 3€pHaX 3J1aKOB,
KOpOBbEM MacJie, Msice, MOJIOKe, Al aX.

Ilpu HegocTaTKe BHTAMHHOB TpyI-
nel E Hapylaercs cnepmarorenes, Top-
MO3HTCSl pa3BHTHe 3apojpllia, B AaJb-
HeHlIeM TJIOA MOXeT Moru6HyTb. PaH-
HMH NpPH3HAK HEJOCTAaTOYHOCTH BHTA-
MHHOB rpynnbl E — CHHXXeHHe YCTOH-
YHBOCTH 3PHTPOLLMTOB K remosiuay. [1pu
xpoHuueckom E-runoBHTammuHO3e pas-
BHBAETCSst MBILIEYHAs JHCTPOGHS, MblLl-
Ubl CTAHOBATCHA APAGILIMH, OeJbIMH,
Hapyllaercsi [esITeJBHOCTb  MbILILLDI
cepaua. TeanAta W SATHATA CTAHOBATCSH
MaJIONOABHKHBIMHU, TIPH X0jb6e 3a]bl-
XaloTcA. ¥ CBHHeH BO3HHKAIOT AMUCTPO-
(U MbILLIL, HEKPO3 MEUeHH.

[Ipn c6anaHcHpOBaHHBIX palLHOHAX
norpe6HOCTb KPYMHOrO POraToro CKoTta
H oBell B BUTamHHax rpynnsl E Hese-
JIHKa.

Butamuus rpynns K. K; —
¢punnoxunod, Ky — cdapHaxunon, K; —
BHKAacoJ — aHTHreMopparuueckue ¢ax-
topbl. OHH HrpaioT BaXHYIO pOJb B
npoliecce cBepTLIBAaHHA KpoBH. [1pH HX
OTCYTCTBHM KpOBb TepsieT Crnocob-
HocTh OblcTpo cBepThiBaThc. B op-
TaHH3Me CHHIXKaeTcA YpoBeHb G6eJskKa
hporpoM6HHa W ApYrHX (aKTOpOB,
y4yacTBYIOLIHX B Ipollecce CBEpTbIBa-
HHS KPOBH. BBeneHHe BHTaMHHOB
rpynnbl K cTUMYyJHPYeT CHHTE3 NaHHbBIX
GeikoB B mneueHdu. Kpome Ttoro, npu
K-runoBHTamMuHO3€ MOSBJASIOTCA MOM-
KOXHble H BHYTPHMblIIeYHbIE KPOBO-
H3/IMSIHHSA, Da3BUBAETCA aHEMHA.

B opraHuame B3poC/ibiX XKHBOTHBIX
(bapHaXMHOH CHHTE3WPYETCH MHKPOOD-
raHU3MaMH, 3acesslOUIIMH KeJya04-
HO-KMLIeuHelt Tpakr. [lostomy B3poc-
Jible XHBOTHbLIE, KaK NpaBHJIO, He CTpa-
AaloT OT ero HepocraTka. Uro kacaercs
HOBOPOMXKJEHHBIX, TO HMX MOTPEGHOCTHb
B BUTaMHHe ofecreudBaeTrcsi 3a Cuer
MOJIOK2 MaTepH. -

[Ipy BHYTpPHMbILIEUHOM U BHYTpPH-
BEHHOM BBeJEHHH BHKacoja (CHHTETH-
4YecKOro BUTaMHHA) KpOBOTeueHHe Obl-
CTpo ocraHaBjauBaeTcsi. Kpome Toro,
BHKacoJ o6jajaer INpPOTHBOBOCHAJH-
TeJbHbIM JEHCTBHEM H [OBLIlLIA€T CO-
NPOTHUBAAEMOCTb OpPraHu3Ma 10 OTHO-
IIEHHIO K PaAHOAKTHBHOMY H3JIyUEHHIO.

Bopopactsopumbie BHTaMHHBL. Boyib-
el YacTbO OHH TepMOJsaGUIbHBI, pas-
pyLIaIOTCA OT JAeHCTBHA  Llejouei,
YCTOHUYHMBBI K KHCJIOH cpefe H, Kak Mpa-
BHJIO, HE MOTYT [/IUT€/bHO COXPAHATbCSH
B TKaHAX opraHusma. [lpeacraBurenu
3TOR Tpynnbl — acKOpGHHOBAs KHCJO-
Ta, UHTPHH, BUTAMHHBL rpynnsl B.

Ackop6uHOBas KHCJAOTa.
Butamud C — aHTHLUMHTOTHBLIH BHTAa-
MHH, CO/IEPKHUTCH B PACTHTE/bHBIX NPO-
LyKTax: B LUTPYCOBBIX, MJIOAaX IIHNOB-
HHKa, irogax 4epHOH CMOPOJHMHLI, Ka-
nycre, lIMAHaTe, caJjaTe, KapTodene
H Ip.

HMcrounnkaMu 3TOro BUTaMHHA LJf
JKHUBOTHBIX CJYXKAT 3eJeHasi TpaBa,
NpaBHJbHO 3arOTOBJIEHHBI! CHJIOC, Cce-
HaX, TpapsiHash MYKa, MNpOpoOlLeHHoe
3€pHO, XBOHHbIEe BETBH H XBOWHAas MyKa,
MOJIO3UBO H MOJIOKO. B MoJ10Ke KOObL H
CBHUHOMATOK acKOpPOHHOBOH KHCJIOTHI
B 5—10 pa3s 6Gosblue, yeM B MOJIOKE KO-
poB. Oua MoxeT 06pas3oBLIBATLCA H
B OpraHusMme CeJNbCKOXO3S1IHCTBEHHBIX
JKHUBOTHBIX.

®du3HoOrHUeCKOe 3HAUeHHEe acKop-
6HHOBOM KHCJOTHl AJIS1 OPraH{3Ma XH-
BOTHbIX orpom#o. OHa yuacTByeT B 06-
pa3soBaHUH OMOPHBIX 6esKOB — KoJJa-
reHa U XOHAPOMYKOHJA, COCOGCTBYeT
CHHTE3Y H OTJIOXEHHIO IVIHKOreHa B Ie-
YeHH, CTHMYJIHPYeT CeKpelHIo xeJse3
KeJayaKa, yuyacTBYeT B OKHCJEHHH TH-
pO3HHA H B NMpeBpalleHHsIX HYKJEHHO-
BBIX KHCJIOT, He06X0aHMa A CHHTEe3a
psila rOpPMOHOB, YCKOPSieT 3aXKHBJEHHE
pan. Kpome Toro, ona nosuiiiaer co-
NPOTHBJIAEMOCTb OPraHUu3Ma K pasJjiuy-
HbIM HHQEKUHSIM H He(/JaronpUsiTHbIM
BO3/JEHCTBHAM BHELUHEH Cpefbl, CTHMY-
JuUpyeT o6pa3oBaHHe aHTHTeN, obecne-
YHBaeT HOPMAaJIbHYIO TNPOHHLAEMOCTb
KanuJasipoB, BJHSIET Ha KpOBOOGpa3o-
BaHHe, aKTUBHPYET (PepMeHT aKOHUTa3y
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¥ yyacTByeT B MKJje KpeGea, momoraer
OpraHu3My CIpaBJATbCs C OTpaBJe-
HHAMH.

J1a  cenbcKOX03HCTBEHHBIX KH-
BOTHBbIX BeAMUUHA oTpefHOCTH B ac-
KODOWHOBOH KHCJIOTE ellle He YCTaHO-
BJeHa. loaroe BpeMs cuuTasu, uTo BCE
JOMallHHe >KUBOTHbIE BHOJIHE YIOBJIE-
TBOpAIOT norpe6HocTte B BUTamuhe C
3a cuer GuocuHresa. OaHako Jouany,
CBHMHbH H MTHUA HYXIAIOTCA B JONOJ-
HHTE/JbHOM IOCTYIJIEHHH €ero ¢ Kop-
MaMH.

Hutpuu Buramun P — pura-
MHH  TNPOHHIIAeMOCTH — MOCTOSIHHBIH
CMYTHUK acKOp6HHOBOH KHCJOTHL. LluT-
PHMH H acKOpGHHOBasi KHCJ0OTA SBJSIIOT-
Cfl CHHEePIrHCTaMH — BelllecTBaMy, Aeil-
CTBYIOILUHMH B OILHOM HaNpaBJeHHH.
OHH BMecTe y4acTBYIOT B Pa3jIMYHbIX
npoueccax o6MeHa BelLecTB.

LUTpHH yKpenJasieT CTeHKH KaluJ-
JIIPOB M peryJjupyer HX MpoHHLae-
MOCTb, clloco6CTByeT HOpMaJii3auuH
JaBjaeHusi KpoBHu B cocynax. [lpu neno-
CT4aTKe 3TOr0 BUTAMHHA MOSBJSIOTCS
TOYEYHbIe KDPOBOU3JHAHHA Ha KOXe,
0COGEHHO B MeCTax, NoJABepraeMblx aa-
BJIEHHIO.

BuramMuan rpynnbm B. K
3TOH GOJbIIOH rpymnne BOAOPACTBOPH-
MblX BHTAMHHOB, CPaBHHTEJbHO XOpPO-
IO U3YyYeHHbIX B GHOJOrHYECKOM OTHO-
LIEHHH, OTHOCATCA CJAeAYIoLHEe BUTAMH-
Hpl: TuamMuH (B;), pubodnasun (B:),
naHtoreHosass Kucjaota (Bs), xoJauH
(B4), HukotHHOBasi kucaora (Bs), nu-
puaokcud (Bsg), ¢donveBas kHcaoTa
(B,), Ouworun (H), uuankobana-
muH (Bi2), mapaamuHo6eH30HHAasA KHC-
aora (ITABK), wuHo3uT, maHramoBasi
kucaora (Bis) u ap.

Tuamun (BuTamMHH B,) — aHTHHe-
BPHTHUECKUH (paKTOp, HJH aHEBPHH, CO-
aepxut atoM cepbl. Ero mMuoro B 3apo-
abliiax M o6osoukax cemsid, 6o06ax, ro-
poxe, oTpy6sX, XKMbIXax, Kaprtogpese u
3€/IeHBIX JIUCThAX. ¥ XKBAUHBIX U Jolld-
gell OH CHHTe3UpYyeTcsl B 3KeJyLOo4HO-
KHUIEUHOM TpakKTe.

TuamMuH Hrpaer Ba)KHyl0 poJb B
pasyiMuHbiX O6MEHHbIX npoueccax. B BH-
1€ THaMUHIHpodochaTra CaAyXKHT KO-
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(pepMeHTOM (PepMEHTOB, KATaJIU3HPYIO-
LIUX [AeKapOOKCHJIHPOBAHHE KeTOKHUC-
J0T B TKaHaAX. [1py HapylueHuu npoLec-
ca nekapOOKCHIHPOBAHHA KeTOKHCJO-
Thi HAKaMAWBAIOTCH B HEPBHBIX KjeT-
Kax, BbI3bIBAfl HX BOcnaJeHHe. THaMUH
aKTHBHO BJUSET HAa OOMeH aleTHIX0JU-
Ha — [IPOBOJHHKA HEPBHOTO HMIIYJIbCA.
[TosTOMY THAMUH WIHPOKO HPHMEHSIIOT
JUISl JIEUEHHUsT pa3jHyHbIX 3a60JieBaHui
HEPBHOH CHCTEMBI.

Hepocrarok THamuHa B KOpMax ua-
le MpOsiBASIeTCS Y MNTHUBI, pexe —
y CBUHEH, TeST U ArHAT, CHMNTOMEI He-
JIOCTAaTOUYHOCTH THAMUHA Y GOMbILUHCT-
Ba BHJOB XXHBOTHBIX XapaKTepH3YIOTCA
norepeil anmneTruTa, UCTOLLEHHEM, Mbl-
11eyHOH cyaboCThbi0 H MPOrpPecCHBHBIM
HapylleHHeM (pyHKUHH HEpBHOH cHUCTe-
Mbl, MPHBOJSLIHM K CYJ0POraM 4 mapa-
JIHYam.

MuuumasnbHas cyTouHas norpe6-
HOCTb B THAMHHe /51 B3POCJbIX JOLIa-
Ae# cocTaBJjsger 3—5 Mr, I/ CBUHEH —
2—4 mr Ha 100 kr macchl, mJast Kyp-
Hecyuwek — 60—80 mr Ha 100 r kopmo-
BOW CMECH.

Pubograsun (BuTamud Bj) oTHO-
CHTCA K BellecTBam (1aBUHOBOH IIpH-
pO.bl, NOocjeJHHe BXOAAT B COCTAB ¢ep-
MEHTOB, HMEIOUIUX XKEJTYIO OKPAacKy.
Pu6odaaBun HpoKo BcTpeuaeTca B
pPacTUTeJbHBIX H KHBOTHbIX OpPraHH3-
Max, a TakxKe Yy MUKpoopraHuamos. Hc-
TOYHHKH BUTaMHHa B, — 3eseHble Kop-
Ma, MIMHHAT, Kamycra, OPOXKIKH, Iie-
yeHb, fIAIA, MOYKH H MOJIOKO.

Heaocratok pu6odnasuHa B opra-
HU3Me NPUBOAHUT K HapylUeHHI0 yrJe-
BOJHOro o6MeHa, CHHXKeHHI0 o6pa3oBa-
HHUSL TJIMKOTeHa B [e4yeHH, 3anepikke
NpoLecca OKHCIEHHSI MOJIOYHOH U MTHPO-
BUHOrpaaHOH KHcaoT. Buramuu B, He-
06X0IHM 1J51 HOpMaJbHOro o6meHa
6enka. Ilpu ero Hemocrartke GesoK M
aMHHOKHCJOTBl HCIOJB3YIOTCA IJ0XO,
NpHYEM  HEKOTOpbie  aAMHHOKHCAOTHI
BBIAEAAIOTCA C MOUYOH HeH3MEeHEeHHBLIMH,

PubodnaBun HyXeH A5 HOpMaJb-
HOro 3peHusi, yHKUHOHUDOBAHUA MO-
JIOBBIX K€J1e3 W HepBHO# CHCTEeMbl, JJis
pasBMTHSI 1J0Ja, CHHTE3a TreMOIJO-
6uHa.



3aboJieBaHHs, CBA3aHHbBIE C HELO-
CTaTKOM puGOQIaBHHA, BCTPEUaIOTCH
y [THLBI, CBHHeH, pexe — y JowajaeH
n teqaat. [1pu ero Hegocratke B palHoHe
y UBIMJIAT 3aMejJisieTcsl pOCT, MOAABJISA-
eTcl MOHOC, pa3BUBAaeTCA Mapajuy H
HacTynaet CMepTb, a y B3POCJOH NTH-
Ubl CHH)KAeTCH SIHIEeHOCKOCTb. Y CBH-
He#l neduuut pubodaaBuHa xapak-
TEPH3YeTC MeJJIeHHbIM pOCTOM, [IO-
MYTHEHHEM DOTOBHLBI H XpyCTaJdKa,
o6uiedl caab0OCTbIO; HACTYNAET CMEPTh.
Kpynsblfi poraTelit CKOT He HyXxaaeTcst
B NOCTYIUIEHHH pHOOQJIaBHHA C KOp-
MOM. "

IlanTorenosan kucaora (BUTaMHH
B3) oueHb WIMPOKO pacnpocTpaHeHa B
npupoze. [To aToMy npusHaky ei u aa-
JM HacTosillee HaszBauue (pantothen
0-rpeyeckd — MOBCIOAY). 3eJieHble pa-
CTeHHSI W B OCOOGEHHOCTH 3epHa 3Ja-
KOB SIBJISIIOTCSL XOPOLIHMH HCTOUHHKAMH
JaHHoro BUTaMuHa. boabuie Bcero ero
COJepIKHUTCA B [IE€4YEHH, 3aTeM B HaAMO-
yeyHHKaX, cepille, AHYHOM 2KeJTKe H
noukax. OH CHHTE3UpYyeTCH IPOXKIKAMH,
MHKPO(MIOpOH KeNyL0YHO-KUILIEYHOTro
Tpakra.

[TanTOTEHOBAst KHCJIOTA — COCTAB-
Has uacTb kodepmenra A (KoA). Kak
u3BecTHo, KOA npuHumaer yuacrue B
AKTHBHUPOBAHHH YKCYCHOH KHCJIOTBI, OKH-
C/IMTEJNbHOM pacnaje i PECHHTE3€ XKHp-
HbIX KHCJIOT, 06Pa3OBaHUH TPUIJHLEPH-
J0B, ¢ocdoaunuios, aleTHIXOJHHA,
OKHCJIEHU# MHPOBHHOrPALHOH KHCIOTHI,
YCBOEHHH [MIOKO3BI, 06MeHe Genka. Cre-
JA0BaTeJqbHO, (PHU3HOJOTHUECKOE 3HAaye-
HHMe MAHTOTEHOBOH KHCJOTHL OYeHb Be-
JIHKO U ee GHOJIOrHUecKas posb B o6me-
He BellecTB MHoroo6pasHa.

[dedbuiintT naHToTeHOBOH KHUCJOTH Y
UBIIJIAT TIPOABJAAETCH 3aMeNJIEHHEeM pO-
cTa, HepaBHOMEpHbIM pa3BUTHEM oIle-
peHHst, 1epMaTHTaMH, MOpaKeHHeM HepB-
HOH cHcTeMbl. ¥ TMOPOCAT NMpPH ee Helo-
CTaTKe BO3HHUKAIOT »KeJayAO0YHO-KHIley-
Hble 3a6o/ieBaHusl, AepMaTUTbl, Hapy-
lleHHe KOODAMHALUK IBHXKEHHH, HCTe-
yeHHe TEMHOrO 3KCCY/aTa M3 I1a3 H T.[L.

Hopmbl maHTOTEHOBOH KHCJOTHI:
aast Becex rpynn ntuu — 10 Mr Ha 1 Kr
cyxoro xopma, ajs nopocar — 10 wmr,

U1 MOJIOJIHSIKA Ha oTKopMme — 9, aJsi
MAaTOK CYNOPOCHBIX H MOACOCHBIX —
12 mr Ha | kopm. en.

Xoaun (BHTaMHH By4) BXOAMT B CO-
CTaB JeUUTHHOB. B 60/bI1IOM KOJMHYECT-
BE OH COJEPXKUTCH B 3€JEHbIX JUCTHSX,
APOXKKAX, XJeOHbIX 3JaKax, »KMblXax,

uIpoTax, MeuyeHH, pLIGHOH M MACHOH
MYKe.
XoauH ob6aajgaer COCOGHOCTBIO

NpeaynpexaaTh XKUPOBYIO HHPHUABTPA-
LLHIO TNEYEHH H' YCKOPSTb BCAChIBAHHE

. xnpa. OH npHHHMaeT yyacTue B o6pa-

30BaHHH OAHOI'O M3 CHJbHBIX MeIHATO-
POB — alleTUJIXOJHHA U ABJISIETCH BO3-
6ynuTeseM MOTOPHOH (PYHKLUHUH KHLIeY-
HHKA.

[Torpe6HOCTb KHUBOTHBIX B XOJHHE
3aBHCHT OT YPOBHSI METHOHHHA B paly-
OHe, a TaKKe OT 06eCcneYeHHOCTH (POJIH-
€BOH KHCJIOTOH W LHAHKO6AJIaMHHOM.
Ha nopocsiT-orbembilieldl HOM0KHTENb-
HO BausieT Jo0aBJieHHe XOJHH-XJopuia
B A03e 1,5 r Ha | Kr KopMma.

Hukorunosasa kucaora (BUTaMHH
PP, Buramun Bs) 1 ee amua (HUKOTHH-
aMujl) BCTPEYAKOTCHd B IIPUPOAHBIX MPO-
JyKTax B CBOGOAHOM COCTOSIHHH H
B BHJE HYKJEONPOTEHAOB BXOAAT B CO-
CTaB CJOXKHBIX (pepmeHTOB. OCHOBHBIMH
HUCTOYHHKAMH 3TOr0 BHTAMHHA CJyKaT
JPOXKKH, NeyeHb, MsACHAsA H priGHas
MYKa, NMOACOJHEUHHKOBLIH IIPOT, B MEHb-
LIeM KOJIMUECTBE OH COMIEPXKHUTCS B 3€p-
Hax XJeOGHbIX 3J1aKOB.

HukoTHHOBass KucaoTa 3aHUMaer
O4YE€Hb BaxKHOe€ MecTo B oOMeHe Be-
LeCTB, BXO/s B COCTaB KogepMeHTa Je-
ruaporedas. PepMeHTbl, colepkauiue
3TOT KO(EPMEHT, KaTaJIH3HPYIOT OKHC-
JIHTEJbHO-BOCCTAHOBHTE/bHBIE  peak-
LIHH, IPOTEKaloUlHe BO BCEX OpraHax H
TKAHAX XHBOTHOro opraHusma. Huko-
THHOBast Kucjaora cnocoberByer obpa-
30BAHHIO MHUIEBAPUTE/NbHBIX COKOB
XKeJyaKa H MOIXKeTyJ04HOH »Kesesbl,
BJMSIET HA YCKOpeHHe pHUTMa Ccepaed-
HbIX COKpauleHH#, paclIupsieT mfepH-
tdbepuueckde  COCyAbl, CTHMYJHpYeT
obpa3oBaHHe 3DUTPOLUTOB U peryJu-
pyeT (QyHKLHIO HeYeHHU.

I'inoBUTaMHHO3 HHUKOTHHOBOH KHC-
JIOTBI 4allle BO3HHKAET Y CBUHEH M NTHIL,
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a TaKXe y JXMBOTHBIX, B PallHOHE KOTO-
pPbIX COAEpPIKHUTCA MHOr0 KYKYpPY3HOrO
3epHa U Mano 6enkKa WM TpUNTOdaHa.
OTcyrcTBHE AAHHOIO BUTAMHHA NPHBO-
JUT K TSXKeJ0MYy 3a60/1€BaHUIO — Med-
narpe. XapakTepHbIMH TNpHU3HAKaMH
3TOro 3afoJieBaHHS CJAYXKAaT NEPMATHT
(mopajkeHHe KOXKHBIX MOKPOBOB), AHa-
ped (mOHOC), H3MeHeHHe TMOBeIeHUS
JKHBOTHBIX BCJEACTBHE HapyIUEHHSA
GOYHKUHA KOpbl OGOJIbLIMNX MOJyluapHi
rosioBHoro mosra. [lorpe6HOCTb cBHHEH
M NMTHLBl B HHKOTHHOBOH KHCJIOTE 3aBU-
CHT OT YPOBHSA TpUNTodaHa B palHOHe.

[Tupudoxcun (Butamuu Bs, agep-
MHH) B OCTATOYHBIX KOJHUECTBAX NMPH-
CYTCTBYET B APOXKXKaX, NeueHH, MOJIOKe,
6060BbiX, 3epHe XJeGHLIX 3/1aK0OB, XKMbI-
Xax, LIpoTax H Kaprogeie.

[TMpHOOKCHH NpPHHUMAaeT aKTHBHOE
yuactHe B 6elKOBOM oOOMeHe — Npo-
leccax TpaHCAMHHHPOBAHHSl M JeKap-
GOKCHJIHDOBAaHUA  aMHHOKHCJOT, BO
BCEX 3Tanax cCHHTe3a W o6MeHa rJiyra-
MHHOBO# H acmnapardHoBOH KHCJOT.

Ilpu HepocTaTKe BUTAaMHHA Y CBH-
Hell M NTUL 3aJepXXHBaeTcs pPOCT, CHH-
JKaeTcs HCHOJb30BaHHE KOpMa, MOSAB-
JSIOTCSA JepMaTHUThl, CYIOPOrH, NapaJsu-
YK 1 aHeMHS. Y B3POC/IbIX NTUL CHUXKA-
10TCA ANRLEHOCKOCTb H BbIBOJHMOCTD.
Y nopocAT pa3BHBaeTcs KHPOBAas HH-
(hUNbTpaLHs NEeueHH, Hapyluaercs Ko-
OpAMHAUHA ABHXEHHH H yXyAulaercs
3peHue. AHAJIOrUYHble CHMIITOMBI OTMe-
YaIOT H Y TEJAT.

[Torpe6HOCTE B NMHPHUIOKCHHE s
YTAT, HBIIJAT, KYP, HHAIOLWIAT, HHIEEK H
ryceii cocrasjsier ot 2,6 mo 6,7 wmr,
s nopocsit — ot 1,5 10 2,5 Mr Ha | kr
KopMa.

Pdoauesan kucaora (BUTaMHH B,
donauun) comepxurcs B kopmax. Oco-

" 6eHHO MHOTO ee B 3eJIeHbIX JHCTbAX
pacreHuil, IBETHOH KamycTe, APOXKXKaX,
neyeHu, rpubax, xJeGHbIX 371aKax H coe.
Kpome Toro, oHa cHHTe3HpYeTcs B Ke-
JYJOYHO-KHILEUHOM TPaKTe X HBOTHBIX.

[lpu yuactun ¢ONIHEBOH KHCJAOTHI
NPOHCXOAHT 06pa3oBaHHe SPHTPOLHTOB
H MojJepXHBAeTCsi HOPMAaJbHBLIA CO-
craB KposH. OHa ycuauBaer # yriay6as-
eT aeficTBHe UHaHKoOanamuHa. oaue-
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Bas KHCJOTa — JIMOOTPONHbIA dakTop,
npeaynpexaaer >XHPOBYIO HHOPHJIBLT-
palMI0O NeyeHH, yyacTBYeT B CHHTe3e
HYKJIEHHOBbIX KUCJOT, MyPUHOB, B pac-
naje TUCTHAHHA, CTUMYJAHpyeT (YHK-
L{MIO TOJIOBLIX XKeJje3. Takum o6pasom,
OHa SIBJISIETCSl aHTHAHEeMHUYeCKHM dak-
TOpPOM H (akTopoMm pocrta.

Ilpu HemocraTke poaHEBOH KHCJIO-
Thl Y UBIMJAT H HHAIOWAT Pa3BHBAIOTCS
aHeMHusi U JieHkKoneHus, HabJogaercs
3ajepiKKa B pocre. ¥ CBHHeH TaKxe OT-
Me4yaloT aHeMHlo, ciabocTb H Bhinane-
HHE IEeTHHBDI.

Buorun (BuramMuH H, aHTHCeb6O-
pefiHbli ¢akTOp) LWHMPOKO pacrnpocrpa-
HeH B npupone. OH cHHTE3HpYeTCH
IpOXKXKaMH H GakTepHsIMH NHUieBapH-
TeJbHOrO TpPakra H pybla >XHBOTHBIX,
a takxe pacreHusmu. MUm Gorathl ne-
ueHb, APOXKKH, MOJIOKO, XJeGHble 3/1aKU
H OBOLIH.

Buramun H o6nagaer orpomHo#
6uosorHueckol  akTHBHOCTbIO. [lpH
yuactuu 6uotuHa u AT® npoucxoast
peakuHH 'Kap6OKCHUIHDOBAHUSA — [pH-
coennnenuss COz K OpraHHYecKHM KHC-
jgoraM. DuotuH o6sagzaer cnoco6-
HOCTBIO COEIMHSATHCS C OJAHHUM H3 KOM-
MOHEHTOB SIUYHOTO Ge/Ka — aBUIHHOM,
o6pa3ysi G6HOJIOFHUECKH HeaKTHBHbBIH
KOMILIEKC, UYTO MOJKeT BHI3BaTb CHM-
NTOMBl HEJOCTATOYHOCTH 3TOr0 BHTA-
MHHA.

OT/HYHTEIbHBIH TPU3HAK THIOBH-
TaMHHO3a G6HOTHHAa — pa3BUTHe Jep-
MaTHTa, CONMPOBOXJalolileecss Bbinajge-
HHEM ILepPCTH H OGUJIbHBIM Bble/eHHEeM
caja KOXHBIMH XeJje3amu (cebopes).
JTo maJjo OCHOBaHHE Ha3BaThb GHOTHUH
BuramuHom H (oT Hemelkoro c/aosa
«haut» — koxa) u aHTHCe6OpelHbIM
¢akropom. \

[Morpe6HocTb B 6HOTHHE YIOBJETBO-
psieTcsl MPEeUMYIeCTBEHHO 3a CYeT ero
6aKTepHaNbHOrO CHHTE3a HEe TOJIbKO
B OpraHH3Mme XBAadyHbIX, HO H CBHHEH
H OTHL.

Luankobaramun (ButamuH Byy) no
CBOEMY COCTaBYy, IPOMCXOXAEHHIO M
¢u3noNoruyeckomMy A€HCTBHIO 3aHHMa-
€T 0c060€e MeCTO CpeJH ApYTrHX BHTAMHU-
HOB rpynnsl B. 3T0 efHHCTBEHHbIH BH-



TaMHH, B COCTaB KOTO(POI‘O BXOAHT Me-
taan — ko6anbr (4,5%).

[lnanko6asaMdH CHHTe3HpyeTCs
HCKJIIOUHTENbHO MPOCTEHIUUMH MHKDO-
OopraHM3MaMmH, HaceJdloUUMU pybel
XKBa4HbIX, KHLIEUHHK, [OYBY, HaBO3 H
NpPYAOBYIO CTOSIUYIO BOLY.

[naBHble HCTOYHHKH BHTaMuHa By —
KOpMa KMBOTHOI'O MPOHCXOXAEHHA —
pbl6HAs H MSCO-KOCTHAsl MyKa, MOJIOKO,
o6part, ChiBOPOTKa.

LlnankoGasaMHH npHHHMaeT axk-
THBHOE y4yacTHe B CHHTE3€ HYKJEeHHO-
BbiX KHCJOT, METHOHHHA M XOJIMHA, B
BOCCTAHOBJ/IEHHH IIIOTATHOHA B KPOBH H
TKaHAX >XHUBOTHbIX. OH CTHMyJaHpyeT
cuHTe3 6enkoB. Kak crumyastop pocra
BHUTaMHH B2 MMeeT Ba)kHoe 3HaueHHe
INA  XKHBOTHOBoACTBAa. linauko6ana-
MHH — He3aMeHHUMbI (akTop KpoOBO-
o6pa3oBaHHsl, CTHMYJHPYET 3PHTPO-
N033 H CHHTE3 reMoryIo6HHa, MO3TOMY €ro
Ha3bIBAIOT €llle MPOTHBOAHEMHYECKUM
¢akTopoM. DTOT BHUTaMHH NpPHMEHSIOT
Kak JeuyeGHOe CpelCTBO NNPH paccTpou-
CTBaX KpOBOOGDA30BAHHUSA, HApYILEHHSIX
GOYHKIUHNA neyeHH H HEPBHOH CHCTEMbI.

[unoBuramuHo3 Bi, BO3HHKaeT B
OCHOBHOM y cBHHeH, co6aK u nTHuU. [1pn
3TOM Y KHBOTHBIX H3MeHsAeTcs 6eqko-
Bbli OOMeH, NOBLILIAETCS COAEpXKaHHE
OCTaTOYHOrO a30Ta H MOYEBHHEI B KO-
BH. Hapyuiaetcs 3puTponoss, TkaHeBoe
OKHCJ/IEHHEe, CHHXKAeTCsl coJlepKaHHe re-
Moryio6HHa H pa3BHBAIOTCA HEPBHbIE
paccTpoHcTBa.

[ToTpe6HOCTE KBauHEIX B LAHHOM
BHTaMHHe BIMOJIHE YAOBJETBOPSETCH 3a
cyeT CHHTe3a MHKpodJopoi pybua,
eCJIH B COCTaBe pallHOHA HMeeTcCs [0-
craToyHo Ko6agabra. [Torpe6HocTs AN
cBuHel cocraasieT 20 MKr, 115 NTHL —
12—20, pna tenar u ArHAT — 20—
40 mMKr Ha 1 kr kopwma.

[lapaamunobensolinas  Kucaora
(ITABK) wHpoko pacmpocTpaHeHa B
NPOAYKTaX PAacTHTENbHOIO M KHUBOT-
HOro npoucxoxjaeHusi. B 6oblinx Ko-
JHYeCTBAX OHa COAEpPXKHUTCHA B APOXK-
Xax H meyeHHd. [IpH OTCYyTCTBHH naH-
HOrO BHTaMHHa 3aJep)KHBAeTc poOCT
H HacCTynaer nocejeHue sojoc. [yaBHoe
anayedde ITABK cocrout B TOM, uTO

OHa BXOZHT B COCTaB OY€Hb BaXHOro
BUT@MHHA — (DOJIHEBOH KHCJIOTHI.

Huo3ur (ME30MHO3HT) COCPEROTO-
YeH IJ1aBHbIM 06pa3oM B JIHCTbAX, QPYK-
Tax, 3epHaX 3/71aKOB, JPOKIKAX, NOYKaAX,
MO3re M LIMTOBHAHOH XXeJjese.

HHo3uT, ABAsAAICH POCTOBbLIM (PaKTO-
pOM [/ HEKOTOPblIX MHKDOOPTaHH3-
MOB KHLUIE€YHOH JaOpbl, CTHMYJHUpYET
MHKPOGHOJIOIHYECKHH CHHTe3 HeJpocTa-
IOLHX BUTAMHHOB, HanpuMep GUOTHHA.
JlunorponHoe aedcTBHE HHO3HTa 3a-
KJlo4aeTcs B OTLIENJEHUH METHOHHHA
oT 6eJsKoB.

[Ipu HenocraTKe HHO3HTa Yy Mblluel
pa3BHBaeTcH psAl HapyLIeHHH, H Npex-
Jle BCero 3ajlepXKMBaeTcs poOCT, Bblna-
JlaeT LepCTh, N031Hee NOSABJIAIOTCH H3-
MeHeHHs1 (YHKUMH HEpPBHOH CHCTEMbI
M 3peHusi. MuHUMa/bHAA NOTPe6GHOCTD
B HHO3HTE YCTAHOBJEHa TOJbKO A/
MBIIIEH H KpbiC, @ OISl APYTHX XHUBOT-
HBIX MOKa ellle He H3y4YeHa.

Ilanecamosasn kucaora (BUTaMuH B s)
YCHJIHBAeT KHCJOPOHbIH O6MEH B KJIeT-
Kax TKaHeH, o6/jajaeT JHMNOTPONHLIM
neficTBHEM, TO ecThb cMocofHa npeny-
npex/jaTh XKHPOBOE NEPEPOKACHHUE Ne-
YeHOYHBIX K1eToK. ButaMuH B 5 cHuxka-
eT TOKCHYecKoe AefiCTBHE aJKOroJs H
HEKOTOPbIX JPYTrHX XHMHYECKHX Be-
111eCTB.

Hekoropbie yueHbleé BbICKA3bIBAIOT
NpeanosoKeHHe, YTO IaHraMOBas KHC-
JOTa YCHJIHUBAET OKHCJAHUTEIbHO-BOCCTa-
HOBHTe/bHBle npouecchl. Ee npume-
HAIOT AJIf JeyeHust 60/1e3Hel eYeHH, cep-
Je4YHO-COCYAHCThIX 3a6oseBaHHi cKJje-
pPOTHYECKOTrO Xapakrepa, 3M@pH3eMbl
JIETKHX, MHEBMOCKJepo3a H T. A.

Antusuramunbl. K HUM oTHOCAT CoO-
€JMHeHHUS], KOTOPble XHMHYECKH MOX0XKH
Ha TOT MJIH HMHOH BHTaMHH, HO MO CBO-
eMy AeHCTBHIO 00.1a1al0T NpPOTHBONO-
JIOXKHBIMH, aHTATOHHCTHUYECKUMH CBOMi-
CTBAMHU. AHTHBUTAMHHBI H3BECTHHl He
Ansi Bcex BHTaMHHOB. OT/le/ibHble aHTH-
BHTAMHHBI HCMNOJAbL3YIOT C JedeGHO#
uenbo. Hanpumep, JleKkapcTBeHHbBIE
npenaparbl, B COCTaB KOTOPbIX BXOLHT
antuButaMuH K, ¢ ycnexom npume-
HAIOT 1IpH JieueHHH Tpom6ogaeGHTOB,
MHbapKTa MHoKapaa H Ap.
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AHTUBHTAMHHOM GHOTHHA CJIYXKHT
AHYHbIH  6eOK — OBHAHMH, KOTOpPbIH
CHHXKaeT [eHCTBUE 3TOr0 BHTAMHHA,
aHTUBHTAMHHAMH B, — oKcHTHAMHH H
NUPHTHAMHH, Bs — naHTousATaypu, naH-

 TOWJIIPONAHOJIAMHH, MaHTOUJISTAHOJ-
aMuH, By — xs0pUCTBId TPHITHAXOJHH,
Be — 1€30KCHUMHPHAOKCHH H METOKCH-
NMHPHAOKCHH, HOJHEBOH KHCIOTH — Me-
THAdONHeBas KHCJOTA, MTepoacnapa-
rHHOBasl KHCJIOTA W [IP.

MexaHH3M [1eHCTBUS AHTHBHTAMH-
HOB 3aK/I0UaeTcsd B KOHKYPEHTHBIX OT-
HOLIEHUAAX C BHTaMHUHOM 3a creuudu-
yecKuit 6e70K, C KOTOPLIM BUTaMuu 06-
pasyer ¢epmeHT. [1pH BEICOKO#H KOHLEH-
TPALUH aHTHBUTAMHHA OH COENHHSIETCSH
co cneudduyeckuM O6eJIKOM, BBITECHSS
BUTaMHH. O6pa3oBaBIUIHACH KOMILIEKC
¢ 6eskoM He obiamaer pepMeHTATHB-
HbBIMH cBOHCTBaMH. B 3TOM H cocTouT
OCHOBHOH MEeXaHHM3M pa3BUTHS aBHTa-
MHHO3a NPY COBMECTHOM MOCTYIJIEHHH
B OpPraHH3M BHUTaMHHa H €ro aHTHBH-
tamuHa. [loaToMy neiicTBUe aHTHBHTA-
MHHA MOXHO CHATb TOJIbKO BBeJeHHEM
B OpPraHd3M COOTBETCTBYIOLLEro KOJH-
yecTBa BUTAMHHOB.

POJib NEYEHM
B OBMEHE BELLECTB

Ileuedb Hrpaer 60abIIYIO pOJb B
npoueccax nuiieBapeHus H oOMeHa Be-
wectB. OHAa MMeeT CJOXKHYIO CHCTEMY
KpoBooGpallenusi. KpoBb nocrynaer B
Hee MO Me4YeHOYHOH apTepHH U BOPOT-
Ho# BeHe. [1puuem 80% kpoBu, nayiuei
OT OpraHoB GpIOLIHOMA MOJOCTH, MOCTY-
naer no BOPOTHO# BeHe U TosbKO 20% —
no neueHo4yHoil aprepun. Kposp oTre-
KaeT OT MeyeHH 10 MevyeHOUYHOH BeHe.
Takum o6pa3om, Bce BelleCcTBa, BCaCh-
BalolHecss B KPOBb, 06f3aTe/IbHO MO-
CTYNAIoT B NeUeHb U OABePraloTcs pas-
JIHYHBIM MeTaBoJMYeCKHM TNpeBpalle-
HUAM.

Oaa u3yyeHHs (QYHKUHH [e4YeHH
NPUMEHSIOT AHTHOCTOMHUECKHH METOJ,
¢ucryny dkka — IlaBnoBa, npu nomo-
I{H KOTOPbIX HCCJAELYIOT OGHOXHMHYe-
CKHI COCTaB NMpHTeKalolled H OTTeKalo-
e kpoBH (puc. 37). Kpome Toro, npu-
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MeToabl H3yyeHHSt QYHKUHH NeEdYeHH:

A — cxeMa aHTHOCTOMMYECKOTO HCCJe10Ba-
HUA neueHH: [ -— BopoTHad BeHa; 2 — ne-
YeHO4UHAd apTepus; J — NeYeHOUHAd BeHa,
4 — 3aAHAs nonas BeHa; 5 — KaHIONH (cTpea-
Kamu YKa3aH nyTb KpoBH); b — cxeMa cBHILa
no Jxky — [lasaoBy: / — 6powHO# cTBOJ
OT Ta30BO# YacTH; 2 — CTBOJ BOPOTHOH BeHb
OT KHIeUHHMKa; J — JHUratypa Ha cocyje K
neyeHH; 4 — CTBOJ K NpaBoMy cepauy (crpeas-
Kamu yKasaH nyTb KPOBH)

MEHSAIOT METOJ KaTeTepH3aluu COCY/0B
BOPOTHOH cHCTeMbl, pa3paboTaHHbIH
A. A. AnueBriM.

B neueHH cuHTE3HPYIOTCS pasJiuy-
Hble OpraHuuyeckde BelllecTBa: GesKH,
IVIHKOTEH, XHPHBI, pochaTuabl U Jpyrye
coeanuenusi. Ileuenn npunagnexur cy-
LiecTBeHHass posb B 0OMeHe O6eJsKOoB.
M3 aMHHOKHCIIOT, IOCTY AKX C KPO-
BblO, B neyeHH o6pa3yercs 6enokK. B Heit
dopmupytorcss ¢GUOEPUHOTEH, MPOTPOM-
6HH, BHINOJHAKLLUE Ba)KHblEe PYHKUHU
B CBEPTbIBAHHH KPOBH. 3/€Chb XKe MNpo-
UCXOAAT Npolecchl NepecTpodKH aMH-

HOKHCJIOT: J[le3aMUHHDOBAHHE, TPaHC-
aMHHUpDOBaHHe, JAeKapOOKCHIHPO-
BaHHe.

[TleyeHb — HEHTpaNbHOE MECTO
o6Ge3BpeXKUBaHMA AA0BUTHIX MPOLYKTOB
asoTHcToro o6MeHa, B MEPBYIO OYepesb
amMMMaKa, KOTOpbIH NpeBpallaercs B
MOUYEBHHY HJHM HJeT Ha o6pasoBaHue
aMHJOB KHCJOT. B meueHd npoucxomut
pacnajg HYK/JIEHHOBBIX KHCJOT, OKHCJe-
HHe NYPHHOBBIX OCHOBaHHH H o6Gpaso-
BaHHE KOHEYHOrO MNPOAYKTa HX 06-
MeHa — MOUYEBOH  KuUCJOTH. Kpome
TOTO, 3/1eCb HeHTPaANHU3YIOTCH SAOBHTHIE



BellecTBa (MHAO0J, CKATOJ, Kpe3od, ¢e-
HOJI), MOCTyNawllue H3 TOJCTOro OT-
jena KHUIEYHMKA M ob6pasymllunecs
B pe3yJbTaTe THUHeHUs1 GejakoB. ITH
BELIeCTBAa, COJHHASICH C CEPHOH U IJIIO-
KYpPOHOBOH  KMCJOTaMHM, [IpeBpaila-
10TC B 3()HPHO-CepHBIE KHCJOTHI.

YaajieHde INe4YeHH U3 OpPraHu3Ma
JKHBOTHBIX MDHBOJAUT K UX ruGesnu. OHa
HACTyraer, Mo-BUAHMOMY, M3-33 HAKO-
WJIeHHs] B KPOBH aMMHaka H JADPYTHX
SI0BHTBIX NIPOMEXYTOUHBIX NPOAYKTOB
a30THCTOro obmeHa.

Boabiuylo poab neyeHn urpaet B 06-
MeHe yrieBofoB. [110Ko3a, NpHHOCH-
Masl H3 KHlIeYHHKa MO BOPOTHOH BeHe,
B MeYyeHU NpeBpalllaeTcs B IVIMKOTEH.
Bnarogapsi BbICOKHMM' 3amacaM TJIHKO-
reHa fneudeHb CJYXKHT OCHOBHbIM Yyrije-
BOJHbIM [leno oprauusma. [iukorenHas
(hyHKUHA MedeHH ofecrieyuBaercs aei-
cTBUeM psila (ePMEHTOB M peryJjupy-
eTcsl lleHTpaJbHOH HePBHOH CUCTEMOH H
ropMOHaMH — aJpeHaj]HHOM, HHCYJH-
HOM, rMloKaroHoM. B ciyuae nosbilleH-
HOU nMoTpe6GHOCTH OpraHu3aMa B caxape,
HanpuMep BO BpeMfl YCHJIEHHOH MblI-
weyHOH paboTbl WJIH NpPH rOJOJAAHUH,
IMHKOreH mNoJ jAeicTBHeM ¢depmeHTa
dbocdopHaasbl NpeBpallaeTcs B [JIOKO-
3y ¥ mocTynaeTr B KpoBb. Takum obpa-
30M, Me4YeHb PEryJHpyeT NOCTOSHCTBO
IJHOKO3bl B KPOBH H HODMaJjbHOe obec-
neyeHHe €l0 OPraHOB H TKaHel.

B nedenu mpoucxoasar BaxkHeHLIHe
npeBpallleHUsl KUPHBIX KUCJOT, H3 KO-
TOPbIX CHHTE3UPYIOTCA KHPBbI, CBOHCT-
BEeHHble [/11 JaHHOTO BHAA XKHUBOTHOTO.
[lon pnelictBuem (epmeHTa JHNaskl
XKHUDPbl PaCLUENAIOTCS HA KHUPHbIE KH-
¢10ThI U ravuepHH. JlanapHefias cyab-
6a rauuepHHa NoX0xa Ha cyAbOy Iio-
ko3bl. Ero npeBpallleHHsi HauHHAIOTCHA
¢ yuacriem AT® u konualooTcs pacna-
AOM A0 MOJIOUHOH KHCJOTHI ¢ NOCAEAYIO-
wuM okucaeruem 10 CO, nu HoO. Uno-
rja npM Heo6XOAMMOCTH f1e4eHb MOXKeT
CHHTE3HPOBATb [VIMKOTeH W3 MOJOYHOH
KHCIOTH. DTO ellie pa3 NOATBEpPXKAAET
CBSI3b MeKAy OOMEHOM XKHPOB M yTJe-
BOJIOB.

Pacnaj XUpHBIX KHCJOT B NE€UEHH
uaet caeayoinm o6pasom. [loa geicr-

6—677

BHEM Pa3JIHuHbIX ()ePMEHTOB B NIPUCYT-
crBud AT® u KoA B neuenu obpasy-
IoTCA  auuJakodepmeHTsl A, KOTOphie
BMeCTE€ ¢ KpOBbIO  JOCTaBJAOTCS
TKaHAM W oOpraHam, A€ MPOHCXOLHUT
UX pacllefnyieHue ¢ BblAeJeHHEM 3Hep-
rHM ¥ o6pa3oBaHHeM KOHEYHBIX MNpO-
LYKTOB ~— JIBYOKHCH yrjepona "
BOJbI.

CuoieioBaTe/IbHO, MeYeHb BhIMOJHAET
(QYHKUHIO cHaGXKeHUSl OPraHoB H TKa-
Hell UCTOYHUKAMH HEepruy.

B neyeHu ocyluecTB/sieTCS Takke
CHHTE3 XXHPOB U PocdhaTHIOB, KOTOPbIe,
NOCTyNnasi B KpOBb, TPAHCNOPTUPYIOTCS
N0 BCEMY OpraHH3My. 3HAUHTENbHYIO
po/ib OHa& Hrpaer M B CHHTE3e XOJecTe-
pHHa H ero 3pupoB. Ilpn okucienun
XOJIeCTEPHHA B MevyeHH obpasyiorcs
KeJUHble KHCJOTHI, KOTOpbie BbIAEs-
IOTCSl C KEJYbl0 H y4acTBYIOT B Ipo-
ueccax MuileBapeHus.

[leyenp mpuHHMaer yuacTtve B 06-
MeHe JKHPOpPACTBOPHMBIX BHTaMHHOB,
ABJAETCS TVIaBHBIM [€M10 peTHHOJA H
€ro npoBuUTaMHHa — KapotHHa. OHa
cnoco6Ha CHHTe3HpOBAThb LHAHKOGA-
JIaMHH.

[leuenb MoxeT 3a1epKUBaTh B ceGe
H3JHLWHIOI BOAY U TeM CaMblM He 10-
NYCKaTb DAa3)KUKEHUSE KPOBHU; OHA CO-
JEePXKHUT 3anacbl MHHepaJbHBIX coJelt
H BUTAMHHOB, y4aCTBYET B MHTMEHTHOM
obMmeHe.

[leuvennb BbInosHseT HeKOTOPYIO Gaphb-
epHy0 ¢yHKuH0. Ecan B Hee ¢ KpoBbio
3aHOCUTCSA KaKOU-1H60 i1 Wau 6oges-
HETBOPHbIE MHKPOODBI, TO OHH NOJBEpra-
10TCA 00e3BpeKHBaHHI0. ITY QYHKIHIO
BBINOJIHAIOT 3Be31UaThle KJIeTKH, pacno-
JIOXKEHHble B CTE€HKax KPOBEHOCHbIX
KanaaJasipoB, TPOHU3BIBAIOUIUX Tleue-
HOUHBIE JOJbKH. 3aXBaThiBast I10BUTbIE
COeJIHHEeHUS, 3Be3/[4aThle K/JIEeTKH B CO0-
3¢ C NEeYEeHOUYHBIMHU KJeTKaMmH o6e3Bpe-
KupaloT ux. [Ipuuem no mepe Heo6xo-
JHMOCTH 3Be3/AuaTbhle KJETKH BbIXOAAT
M3 CTEHOK KamuaJasipoB H, CBOGOJNHO
nepeABHrasch, BbiHOJHAIOT CBOIO (DYHK-
uuo. Kpome Ttoro, neuenb cmnoco6Ha
NEePEBOJHTb CBHHEL, PTYTb, MBILIBSIK H
JApyrue BeillecTBa B HesJIOBUTHIE COEH-
HEHHsl.
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OBMEH 3HEPIrMM

UsyueHue snepreTyeckoro o6mMeHa
B OpraHu3Me XHBOTHbLIX CT&J0 BO3MOXK-
HBIM TOCJ€ OTKPBITHSI OCHOBHLIX 3aKO-
HOB COXPAaHEHHSl MaTepHH H 3HEPTHH
(M. B. JIomoHocoB, 1748). C o6mMeHOM
BELLEeCTB TeCHO CBA3aH O6GMEeH 3HEpruH,
TaK KaK OHW COCTaBJIAIOT €dHHBIH GHO-
Joruyeckuil npouecc. )KMBOTHBLIHA opra-
HH3M M3 OKpYXalolel cpefibl C KOpMOM
nosnyuaer 6eqKH, YIVIEBOAbI, KHDHI, BH-
TaMHHbl, MHHepaJbHble COJH, BOAY,
KHCJIOPOJ, a BbIAEJAET B HEE KOHEUHblE
NpoLyKTH O6MeHa BellecTB. B pesysb-
TaTte 6HOXMMHUYECKHX peaKkuUui, mpoHc-
XOASILIHX B opraHuaMe, obpasyercs
GoJIbLIOE KOJHUECTBO XHMHYECKOH 3Hep-
TAH, KOTOpas MCHO/b3yeTCH AJf MOA-
HepxaHHs (YHKUHA >XH3HEHHO BaX-
HbIX OPraHOB M MOET NpeBpallaThC
B ApYyrue BHUIBI SHEPrHH.

OO6MeR BelleCTB X 3HEPTHH B opra-
HH3ME CJYXHT HHTerpaabHBIM IOKa-
sareseM BceX (PH3HONOTHYECKUX MPO-
ueccos. Bce pasHoo6GpasHble ¢OpMEI
XKH3HEIEATE]bHOCTH OpraHu3Ma XH-
BOTHbIX TECHO CBf3aHbl C MCMOJb3O-
BaHHEM 3HepruH. 3aKOHOMEDHOCTH, Jie-
)auiye B OCHOBE 3THX NPOLECCOB, B CO-
BOKYMHOCTH Ha3bIBaloT 6uosnepeeTu-
kot. OCHOBHbIE TOJIOKEHHS TEPMOAH-
HaMHKH npHemaeMbl H kK G6HO3Hepre-
THYECKHM MpoLeccaM.

JKuBoli opraHusM mpexcraBsasier
co6o# CHCTEMY, B KOTOPYIO HENPEPLIBHO
NOCTYMaeT 3HEPrusl U3 OKpyxKalollei
cpelbl M H3 KOTOpPOH Bhije/nsieTcs Ta-
KOoe JXe ee KoJaH4ecTBO. DBuaropaps
35TOMY B OpraHH3Me, KaK B caMopery-
JHpylOLleficsl CHCTeMe, YCTaHaBJHBa-
eTcsl AMHaMH4yeckoe paBHOBecue. Pas-
JIHYHbI€ CTOPOHBI MPOSBJEHHA XH3HH
Tpe6YIOT 3aTpaT 3HEpPrHH, KOoTopas
JOJXKHA MOCTYNaTh M3BHE.

XHMHuUecKasi, WJIH NOTEHUHaJbHasA,
SHEepPrHsl MHUTaTeJbHBIX BELIECTB 3a-
K/AIOU€Ha B pPa3/HYHBIX KOBaJIEHTHBIX
CBA3IX MeXJy aTOMaMH B MOJEKYyJe.
Hanpumep, B TI/0KO3€ KOJHUECTBO
3TOH 3IHEepruH, 3aK/MIOUeHHOH Mexay
atomamu C, H u O, cocrasjasier oko-
Jgo 2871,2 k[Ix (686 kkaa) Ha MoJb
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(to ect Ha 180 r rmoKko3w). 3Ita
3HEpPrUsi OCBOGOXKAAETCA INPH OKHC-
aenun: CgH,206+60; —> 6H, O+
+CO;+2871,2 k] xk.

B XHBOH K/NeTKe 3TO OrPOMHOE KO-
JMYECTBO 3HEPrHH OCBOGOXKIAeTC He
OJHOBPEMEHHO, & B XOA4€ CTYNEHYaToro
npouecca, ynpaBJ/sieMOro psJaoM OKHcC-
JIUTEbHEIX PepMEHTOB, KOTOPbIE B KOH-
llé KOHIIOB NpeBpalllaloT NHTaTe/bHbIe
Beuiectea B CO; u Hy0.

B of6meHe 3HEpPrHH BaXXHYI0 pOJb
HIpalT Makpospeuweckue coedure-
HUsi, B XUMHUYECKHX CBSI3fX KOTODBIX
COCpeloTOUEHO . GOabLIOe KOJHYECTBO
3Hepruu. K Takum coearHeHHsIM OTHO-
car AT®, ANP, kpearundocdar u
Lpyrue, NIpH FHAPOJH3€E KOTOPBHIX OCBO-
6oxpaeTcs 3Ha4HTeJSbHOE KOJHYECTBO
CBOGOAHO# 3HepruH. B HUX akKyMmy.sH-
pyeTci mMOTEHUHAJbHAA XHMHUYecKas
3Heprus, 3ak/lo4YeHHas B YIJeBojaXx,
Xupax ¥ 6enkax NpH HX pacnaje B
KJ1eTKax xHBoro opranuama. [Tpu okuc-
JEeHHH OAHOH rpamMMm-MOJEeKYJsl IJIo-
KO3bl B aHa’pobHbIX YCJ0BHUAX obpa-
ayiorcsl aBe moad AT®, a B aapoGHbIX
yeaoeusix — 38 (B 19 pas Goablue),

Heo6xoaumas sHeprus uepnaercs
H3 MaKpoapruueckux casaseit AT,
H nostomy uWmeHHO AT® npuHHMaeT
yyacTHe B OOJbIIHHCTBE CHHTETHUe-
CKHMX NPOLECCOB, MPOHCXOASIIUX B Op-
raHMaMe, HaYUHAA OT noctpoeHus Ges-
KOB U 0 CHHTE€32 KOHEYHOro HpOAYKTa
a30THCTOro Oo6MeHa — MOuYeBHHbI. Ta-
KuM o6pasoM, AT® saHumaer Benyliee
NOJIOXKEHHE B 3HEpreTHKe OpraHu3Ma.
3anaceHHasi B Hell 3HEPTHst C MOMOLIBIO
¢depmenroB ¢docdorpaHcepas mnepe-
KJIIOYaeTcsl C OJHOro mnpouecca o6MeHa
BeLeCTB Ha APYro#, a noj AeHCTBHEM
tdepmenTa ageHo3HHTpHpOChaTa3bl Mo-
Jexkyna AT® pacuwenaserca. Ocso-
60xalolancya NpH 3TOM 3HEPrHsl Mo-
XeT npeo6pa3oBbiBaThCA B ApYyrue BH-
Jbl 3HEPTHH: MEXAHHUECKYIO, TENJIOBYIO,
3JleKTpHUeckyio H T. . B pesysabTare
pasjHyHbLIX TpeBpalleHHH# Bce BHAb
SHEepPruH, KpOoMe [epBHYHOrO TemJaa,
npeBpallaloTcs B TENJOBYIO (BTOPHY-
HOe TeNso) H BLIAENSAIOTCS M3 oOpra-
HH3Ma (puc. 38).
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38 CxeMa MCMONb3OBAHHUA NMHTATENbHbIX Be-
WECTB MHBOTHLIMH

B cBszu ¢ TeM uto ATP nocTosAHHO
pacxonyercsi, 0653aTe/IbHbIM YCJIOBHEM
JKH3HH fBJsieTcsl BO306GHOBJIEHHE ee
3anacoB B opraHuame, Takoe B0306-
HOBJIeHHe HIeT B BUJe pecuntesa ATD,
NPOUCXOAALLEr0 B peakKUHAX pasJjHy-
HOTO THIa, BaXKHeHllasd H3 KOTOPHIX —
peakiHsi OKHCJIUTENbHOro docdopuin-
pOBaHHS.

COBOKYMHOCTb BCE€X NPOTEKAIOLIUX
B KJeTKax [pOLECCOB pacnajga nura-
TeJbHBbIX BEULECTB, CHHT€3a HOBBIX CO-
eIMHEHUH M [peBpalLIeHUs] 3IHEPTHH
nojyydsia HasBaHHe meTaboAu4ecKol
MEAbHUYbL.

Metoabl HccaepoBaHHs oOMeHa
sHepruu. BesnuuHy noreHUHaJbHON
SHEPrHH B OpraHH3Me MOXKHO Y3HaTb
N0 KOJHYECTBY MHUTATENbHBIX BEleCTB,
MOCTYNMHBLIMX BMecTe ¢ KopmoM. [Ipu
CrOpaHUU NHILEBLIX BellECTB B Opra-
Huame 10 CO; u H,;O ocBoboxpaercs
TaKOe )K€ KOJIMUECTBO 3HEPrHH, UTO H
NpH CXKHTaHHH KX BHe opraHusma. [Ipn
onpefe/eHHH TEeNJOThl CTOPAHHSA OCHOB-
HBIX MHLIEBBIX BELIECTB B KaJOpHMeETpe
NOYYaloT  CAeNYIOLHE  BEeJHUHHBI

o

(xkOx/r): Genkn — 24,3; yraesogs —
17,2; xupet — 38,9. B opranusme suep-
THS XKHPOB U YIVIEBOAOB HCIOJb3YETCA
MOJIHOCTBIO, @ 6e/1IKOB — YacTH4YHO, PH-
3HOJIOTHUECKAs] KaJopHiHAf LEeHHOCTb
GenkoB paBHa 17,2 kIx/r. CiegoBa-
TeNbHO, 3HAas KOJHYECTBO INPHHATHIX
C KOpDMOM G6esIKOB, >XHDOB M YIJIeBO-
JIOB, MOXHO NMOACUHTATL MPHUXOJ SHEp-
THH.
O6wuii pacxon 3Hepru1 B OpraHu3-
Me Haubosee TOUHO MOXKHO ONPENeNHTh
1O KOJIHYECTBY OCBOGOXKAECHHOTO TeMaa,
BblpaxkeHHoOro takxe B KJDk. Kosanue-
CTBO TeJIa, BbIAEJIEHHOr0 OPraHH3MOM,
CNYy>KHT TOYHOH MepOH BCero 3Hepre-
THYECKOr0 pacxoja OpraHu3Mma.
DHepruio, 3aK/IIOUEHHYI0O B KOpMe,
Ha3blBAIOT 8440806, a IHEPrUI0 KOpMa
3a BbIYETOM 3HEPTrHH B KaJje — 3Hep-
THeHl nepeBapHUMbIX MHTATENbHBIX Be-
1eCTB HJIH nepesapumoi 3xepeuel.
DHepruio, onpene/sieMyio nNo pPasHoOCTH
MeXJ1y BaJoBOH 3Heprued xopma u mno-
TepSIMH ee C KaJjoM, MOYO¥H, KHLIey- -
HbIMHM rasaMH H [p., Ha3blBalOT GHUIHO-
JIOTHYECKH MOJIe3HOH HJIH O6MeHHOH
aneprHeil. [TocnenHAR CAYKHT Hay4yHO
060CHOBaHHbIM KPUTEDHEM 3HEpreTHYe-
CKOH OLEHKH MHTaTelbHOCTH KOPMOB.
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39 Cxema KaNOpHMETPUYECKOH Kamepni

B npouecce o6meHa Beuects B op-
raHu3Me NOCTOSTHHO NMPOUCKXOAUT OGMEH
ra3oB. J)KH3HeHHble NpPOsIBJIEHUSA opra-
HH3Ma 0OYCJOBJHBAIOTCA NMOCTOSTHHBIM
H 3HAa4YHTEJIbHBIM OOMEHOM BIBIXaeMblX
H BbiibixaeMblx ra3oB. [Tostomy usyue-
HHe ra3oBoro o6MeHa Y KHBOTHBIX
HMeeT GOJiblliOoe NPaKTHYECKOE 3Haue-

HHe JNA ONpeleNeHus YPOBHA H Ha-
npasJjieHus 0OOMeHa BEILeCTB U 3HEPTHH.

OcHoBHasi 3ajaya INpH H3YUEHHH
razoporo o6MeHa 3aKJ/loyaeTcsl B Kak
MOXHO GoJiee TOUHOM OTpeeIeHHH KO-
JIMUECTBA BbIAENsIEMOH ABYOKHCH yrJe-
poaa (CO:z) u notpebnssieMOro *HBOT-

40 JAbixaTeJbHble MAacKH JAasi JOoWajgH H
KPYNHOTO POraToro cxora

HeIMH Kucaopona (Og) 3a onpemenex-
HbIfl MPOMEXYTOK BPEMEHH.
OcBo6oxk/eHHe H pacxoj0BaHHe
3HEPTHH B OpPraHH3Me >KHBOTHOTO, HC-
YHCJAEMblEe B KHJIOMKOYJAAX (KHJIOKa-
JIOpHUSX), MOTYT ObITb M3MepeHbl Hero-
CPEACTBEHHO KAaJODUMETPHYECKH HJIH
KOCBEHHO — METOJOM rasoBoro o06-
meHa. [Tostomy nasi ompenesnenus Ko-
JIMUECTBA TenJia, 06pasyIoLerocs B 0p-
rasumaMme, CyLeCTBYIOT ABa MeTOja —
npaAMas H HenpsAMasi KaJODHMETDHS.
[Ipamasn KaJlopHUHMETpHA.
10 HEnocpeacTBEHHOe H3MepeHHe Tel-
Ja, BbigensieMoro opraHuamom. [as
3TOr0 MCMOJb3YIOT CrelyasbHble Kajlo-
pHMeTpHUeCKHe KaMepbl ¢ TelJIOHeNpo-
HMLAeMbIMH CcTeHKaMU. Temso, Bhlle-
JsieMoe KHBOTHBIM, MOTJOLLAeTcs BO-
N0H, KOTOpasi mnpoTekaer MO TPYO6Ke,
npoxoasiwiel no kamepe (puc. 39).
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13. Kanopuueckasi n€HHOCTb KHC/IOPOAA H ABYOKHCH YIePOAA MPH OKUCJIEHHH NHTATEJNbHbIX BELLECTB
B opranusme xupotubix (mo A. A. Kyupsasuesy)

Koaunuecteo B blieseno Kanopuueckui
TuratesbHble ANOYTEH, HSZ”HOa”ﬁe?" CO?Ha 1t | Hvixareas- Koa(b%”)z“em'
BellecTra BBLIEAEHHAIX BeLlecTsa, BELLECTBA, HBIA KO3
B OpraHname Ha I o ¢dbuunent
| r BeuwectBa o] CO,
[Tporenunt 18,5 0,9661 0,7817 0,809 19,2 23,8
JKupsl 40,0 2,0192 1,4273 0,708 19,6 27,7
YraeBobl 17,5 0,8288 0,8288 1,000 21,1 21,1

Pa3nuua Temnepatypbl BOjbl Onpeje-
JsIeTCs1 JBYMS T€PMOMETPAaMH, MOKa3hbl-
BAIOILHUMH COTBIE H ThICSIYHbIE JOJH Ipa-
ayca. I'lo pasuuue TemmnepaTypbl BOJbI
BbIYHC/AAIOT KOJTHYECTBO OCBOGOXKIEH-
Horo termsia (JIlk). Meron npsimMo#i ka-
JIOpHMETPHHU 6oJiee TOYEH, UEM KOCBEH-
HOE BBIUHMCJIEHHE TemJa, HO N0 TeXHHKe
OH CJI0XKEH M CBsi3aH ¢ 60/bUIOH 3aTpa-
TOH BpEMEHH.

Henpsamasa kanopumerpug.
HauGonee wupoko npumeHsiercsi Ha
NpakTHKe. JTO METOJ| H3MepeHus 06-
MEHA HePTHH MO BbIIEJEHUIO IBYOKHCH
yrjaepoaa 4 notpeb/eHHI0 KHCJA0pPOIa.
Hcnoab3syior cilenanbHbie repMeTnye-
CKHe pecnupaluoHHble Kamepbl. Op-
HA4KO OHH MO CBOEH KOHCTPYKLHH OUEHb
CJIOXKHbI, NO3TOMY ra3006MeH H3y4aioT
macournvim merodom (puc. 40). [Norpe6-
JIeHHEe OJHOTO JIUTPA KHCJAOPOAA HJIH
BbiieJleHHe OJHOr0 JIHTPa ABYOKHCH
yriiepoja cooTBeTcTBYeT 06pa3oBaHUIO
onpejeNeHHOro KoJH4YecTBa Tenaa, 4To
Ha3blBAOT KAAOPUYECKUM  KO3pPu-
yuentom Oz uau COz (Taba. 13).

YpoBeHb oOMeHA BELLECTB MOXKHO
OIpeleNHTb MO JAbIXaTeJbHOMY KO3(-
bunventy. [owxareavHoim  Ko3pdu-
YUEHTOM -Ha3blBAIOT 06bEMHOE COOTHO-
weHde BoigeseHHoro COq. K MOrJIoiLeH-
Homy O 3a TOT XK€ NMPOMEXKYTOK BpeE-
meHH: RQ=C0;/0Os. [Ipruem BesHuuHa
AbIXATENBbHOr0 KO3 PULIUEHTA NPU OKH-
CJIeHHH O€/NKOB, XXHPOB M VYIVIEBOJLOB
pasiH4yHa B 3aBUCHUMOCTH OT TOrO, Ka-
KHe BEeLieCTBa B OPraHU3Me OKHCJSIOT-
¢ BO Bpemsi H3amepeHusi. Tak, npu
OKHC/JEHUU  TVIIOKO3bl  AblXaTesbHblH
Ko3¢ppuumvent pasen |; xupos — 0,7;
6eakos — 0,8. BesuHuHHa ero 3aBHCHUT
OT MHOTHX (PaKTOpOB.

[a3006MeH CoyKHT HHTErpafbHBIM
noKasarteseM YpPOBHA OKHUCJAUTE/bHO-
BOCCTAHOBHUTEJBHBIX IIPOLECCOB, Tak
KaK [blXaTeJqbHbIH KO3()(PHUUHEHT paer
BO3MOXKHOCTb CYAHTb O KauyeCTBEHHOH
CTOpPOHe, XxapakTepe o6MeHa BELLeCTB.
Kanopuueckue kosdduunentol O, npu
OKHCJIEHHH 0eJIKOB, XXHPOB, YIJIEBOJAOB
pasJMyHbl, OHH HEOAUHAKOBBHI U [MpPH
Pa3HbIX AblXaTeqbHbIX KO3 (PULIHEHTAX.
[Tostomy onpenenesHomy  kKoadou-
LHMeHTy OyleT COOTBeTCTBOBAThb Ollpe-
JleJIeHHOe KOJIM4ECTBO TelJIOBOH 3Hep-
rud. CnefoBarenbHO, MO KAaJOpPHUYECKOH
LeHHOCTH KHCJOPOJa MOXKHO paccuu-
TaTb O6IUYIO TENJONPOLYKLUHIO B Opra-
HH3Me XHUBOTHOTO (TabJ. 14).

OcHoBHo# o6meH. BarkHbiM nokasa-
TejJeM 3HepreTHUeCKHX IpeBpalleHni
B OpraHusMe siB/sieTCsl OCHOBHOH 06-
MEH, XapaKTepHU3YIOIUHH HHTEHCHB-
HOCTh OKHUCJIMTE/]bHbIX [1POLLECCOB INPH
CTaHAAPTHBLIX YCJOBHSIX MOKOS.

[lon ochogHbIM 0OMEHOM TIOHUMAIOT
BbIPa0OTKY HEepruu B OpraHu3me B ro-
JIOAHOM COCTOSIHMHM (HaTOWlaK) M [IpH
[IOJIHOM MBbIILIEYHOM HOKO€, TO €CTh TO
MHHHMAaJbHOE KOJMUECTBO 3HEPTHHU, KO-
Topoe pacxoayercsi Ha (GYHKLUHOHHPO-

14. Koanuecrso Ttenna, o6pasyiomerocs npu
NOrJIOIEHHH | 1 KHcJopona, NnpM pasHbix
AbIXareabHMX Ko3ddHuHeHTaX

0,7010,75] 0,80 | 0,85 0,90 | 0,95 | 1,00

JsixaTeabHbli
K03 hULHeRT

=]
ES

19,6 [ 19,8 1 20,1 20,3|20,6|209]21,1
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BaHHe }KM3HEHHO BAXKHbIX CHCTEM (KpO-
BooGpallleHHe, AblxaHue, NHULLeBapeHHe,
AesITeNIbHOCTDb MBILILL U XKeJie3 BHYTPeH-
Hell M BHellHeH CeKpelLHH, UeHTpaJb-
HOH HEpBHON CHCTEMHI H T. [1.).

DHeprvio, 3aTpauHBaeMyl0 opra-
HH3MOM XHBOTHOTO 1151 06pasoBaHUSA
pa3iiMyHbIX BMIOB MNPOAYKUMH, Ha3Hl-
BAIOT npodykTusHsim obmenom. Takum
o6pasomM, ofllas 3HepreTHueckas no-
Tpe6HOCTL OpraHuaMa CKJAaAblBaercs
H3 5HEpPrud, 3aTpauyWBaeMod Ha noA-
HepKaHHe XHU3IHeNEeATETbHOCTH, U 3Hep-
THH, HEOGXOAMMOM A NMPOAYKTHBHO-
CTH U BBINONHEHUA paboOTHI.

OcHOBHON O0O6MeH H3yyaloT METO-
AaMy TIPAMOH M HENPSIMOH KasJOpHMET-
PHH TIPH ONpeaesieHHBIX YCJAOBHAX (MmO-
CTOSIHHASl OKpYXKaiolllas TeMIepaTypa,
HATOILLAK, NOMHBIA MBbIIIEYHbIH MOKOM)
cnyctd 48 4 roJIOAHOA JQHeTHl.

Ha ypoeenb ocHOBHOrO o6MeHa
BJHSAIOT: NOpoja, BHI, BO3pacT, 0OJ,
XHBasi Macca, NpOAYKTHBHOCTb, (H3H-
yecKoe COCTOSIHHE KHBOTHOTO, BpeMs
roga ¥ psA APYrHX BHELIHHX W BHYT-
peHHHX (aKkTopoB. YpoBeHb 3HepreTH-
yecKoro o6MeHa y pPa3HbIX BHAOB XXH-
BOTHBIX MpHBeAeH B Tabauue 15.

W3 tabauubl BHAHO, 4TO YeM Kpym-
Hee XUBOTHOe, TEM MeHblle pacxoay-
€TCAl 3HEPrHH Ha eJHHHULY Macchi Tena.
Tako#t cnoco6 pacuera 3aTpar 3Hepruu
JaetT TOJbKO NPUOJAH3UTENbHOE Npef-
cTaBjeHHe 06 UCTHHHOM YpPOBHe 3Hep-
reTuueckux norpeGHocred. [lpu 3Tom
3HepreTMueckde 3atparthl Ha 1 m? mo-
BEPXHOCTH MaJji0 3aBHCSIT OT pa3MepoB
XHBOTHOTO.

16. SHepretHuecknt o6MeH Yy KHBOTHLIX Pa3HBEIX
sujos (no A. 1. Cronumy)

Tennonpoaykuus,
KX B CYTKH
Bun Macca
HHBOTHBIX -relznra, Ha | Kr Ha | m?
Macchl NOBEPXHOCTH
Tena Tena
Jlowaas 441 47,3 3967.,8
CBHHbR 128 79,9 4512,0
Co6aka 15,2 215,6 4348,7
Kpoauk 2,3 314,3 32479
Tyep - 3,5 279,2 4055,7
Kypuua 2,0 297,2 3946,9
DHepreTHueckue MOTPeGHOCTH Y

pPa3sHbIX MOPOA XKHBOTHLIX HEOJUHAKOBHI
H 3aBHCAT TaKKe OT N0J1a U BO3pacra.
O6blyHO y CcaMUOB OCHOBHOH o6MeH
BBILLE, YEM y CaMOK. ¥ pacTyILHUX XKH-
BOTHBIX NOTPeGHOCTb B 3HEPrHH GOJb-
e, 4eM y B3POCJBIX.

OcHoBHO/ O6MeH MeHsieTCsl B 3aBH-
CHMOCTU OT Ce€30Ha roja H B TEYEHHE
CYTOK: JIeTOM H BECHOH OH BBIILE, YeM
OCEHbIO H 3UMOH, JHEM BHILUE, YEM HOYBIO,

HHTeHCHBHOCTL O6MeHa BellecTs H
SHEPrHH 3aBHCHT OT Pa3HOro YPOBHA
napiHaJbHOrO JAABJEHHS KHCJI0pOna
(tra6a. 16). T'opHbli KIMMaT OKasbi-
BaeT MHOroo6pa3Hoe BJAHSHHE Ha opra-
HH3M OBeL,

Y KuBOTHbIX HabaOfaloT onpene-
JieHHble Kosie6aHWA OCHOBHOro oOMeHa
NpH pas3iHyYHbIX (PU3HOJOrHUECKHX CO-
CTOAHMAX: JaKTaluH, GepeMeHHOCTH,
MbillleyHo#t nefiTesbHOCTH M T. A. Oc-
HOBHOH O6MeH Yy JIaKTHPYIOLLHX KOPOB
Ha 30 % Bblwe, yeM y cCyxocTo#-
HBIX.

18. TokasaTean rasosHepreTHueckoro ofMeHa y pasHsiX MOPOX OBEL NPH PAINHYHOM NAPLHANBHOM
aapaexnn kucaopoaa (no 3. K. KoxeGekory, A, I'. T'aanesoit)

Tenaonpoaykuus, KIAx/4/Kkr

MMapunanbhoe pasnenne kuenopoaa, Ia (merpos Hay ypoBHeM mopsA)

[Topoaa oseu

19 065 (680) 16 932 (1800) 15332 (2800) 19 465 (700)
M —| + M + M + M +
Msco-uiepetiag  noayroHko- 9,71 0,590 9,37 0,593 11,63 0914 824 0,522
pyHHasi Kasaxckas
Kasaxckas ToHkopyHHas 803 0625 720 043l 9,25 0,625 749 0,392
ITpekoc 7,78 0416 7,78 0416 1146 0460 7,36 0,338
Kasaxckas kypaiouHas 9,29 0,541 8,24 0,467 11,42 0,983 6,99 0,390
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Ha sHnepretuveckuil o6MeH B 60Jb-
LIOH CTeNeHH BJIHSIET TPHEM KopMa.
SToT mnpouecc BbI3LIBAET MOBbILIEHHE
o6MeHa BelLleCTB B OpraHu3Me XHBOT-
Horo B cpeaHeM Ha 30 %. Takoe ycu-
JHBalolllee BIHAHHE TPHEMa KOpMa [0-
JIY4HJIO Ha3BaHHe OuHaMuU4ecKozo Oe-
creus kopma. [lpuuem cunbHee pedtcT-
ByeT npueMm GenKOBOro KopMma, TOria
KaK BJIHSIHHE YIJIEBOJLOB H XXUPOB MeHee
3HaUHTEJIbHO.

Peryasiuua o6meHa sHepruu. C o6-
MEHOM BeUIeCTB TeCHO CBA3aH O6MeH
3HepruM B oOpraHusme. ATta B3auMoO-
cBA3b OGYCJOBJIHBAETCA peryJaHpyio-
el AesATeNbHOCTBIO LEHTPaJbHOH HepB-
HO¥ cucTeMbl. Beayuiasi posib B peryas-
UHH OO6MeHa 5Hepruu NpHHALIENHUT
Kope GoabLiux noJaywapHi. Kpome To-
ro, B 3TOM NPHHUMAIOT Y4acTHE LeHTPhI
BEreTaTUBHOH HEPBHOH CHCTEMHI, pac-
NOJIOXKEHHbIE B TPOMEXYTOUHOM MO3re.
Boablioe 3HaueHue B peryisLUH ypoB-
HA 2JHepreTHuYeckoro o6MeHa HMEIOT
pediekchl, BO3HUKaIOLHe NPH pa3japa-
MEHHH pas3/IHUHBIX HHTEPO- H 3KCTEPO-
peuentopoB. Ha WHTEHCHBHOCTL 3Hep-
reTideckoro o6MeHa OKa3blBaeT BJIHSI-
HHEe THIOTaJaMyc.

BaxkHylo QYHKUMIO B peryasluu
GHO3HEPreTHKH BBINOJHSIOT TOPMOHBL.
M3 xenes BHyTpeHHell cekpeuuH, OKa-
3blBAIOLIMX BJHSIHHE Ha OOMEH 3Hep-
[HH, HanGoJiee MU3yuyeHbl THMOQH3, LIH-
TOBHAHASA, MOJAXKENYA0UHAs >XeJae3bl H
HaAMOYeyHHKH.

TENNOOBMEH M PErynauua
TEMMNEPATYPbI TENA

[TocToAAHCTBO TeMmmepaTypel Teja
JKHBOTHOrO — Heo6XOAHMOE  YCJOBHE
IAns o6MeHa BelllecTB W BedyLIUH ¢ak-
TOp, o6ecneyHBalOIUi HOpPMa/bHbIH
YpOBEHb TKAHEBbIX NMPOLECCOB B LENOM
opraHusme. B To e Bpems yposeHb
o6MeHa BelUeCTB W 3HEPrUH omnpefe-
JIReT MOCTOSIHCTBO TeMMEpaTyphbl KH-
BOoTHOro. TensioBo#t 6anaHC HAXOAUTCH
B NpAMON 3aBHCHMOCTH OT paBHOBe-
CHSl MeX LY NPOAYKUHEH SHepruH, o6pa-
ayloulefics B pe3yJabTare XH3Heles-
TeJbHOCTH OpraHHaMa, H OTAauel ee

B OKpyxxaiollyio cpeay. [Toanepxanue
TEePMHUYECKOr0 roMeocTasa B opraHuame
BLICLIHX JKHMBOTHBIX OCYILIECTBAsETCA
6Gnarogaps [JefATeJIbHOCTH CJI0XHOTO
(DH3HOJIOTHUECKOrO MeXaHH3Ma, pery-
JHPYIOLLEro TeNVIONPOAYKUHIO U TenJo-
otaauy. TenJonpoAyKLHs — mnpouecc
XHMHUECKHH, a Teroorjgaya — (pU3H-
yecKHH.

[To temnepartype Tesa XHBOTHHIX
JeJdart Ha ABe Gogablixe rpynnel. K oa-
HOH MpHHajexaT Tak Ha3blBaeMmble
notkuasorepmubie  (XOJIOAHOKPOBHbLIE)
XHBOTHbIE, Temmneparypa HX Teja nac-
CHBHO H3MeHsieTcsl Bcael 3a Koseba-
HUSIMH TeMIepaTypbl BHELIHeH cpeabl.
K HEM OTHOCATCH penTHJHH, 3€MHOBOJ-
Hble, HaCeKOMble ¥ HEeKOTOpble JpyTHe.

dpyryio rpynny coCTaBJSIOT 20-
MmouoTepmHbie (TENJIOKPOBHBIE) XKHUBOT-
Hbie — NTHIBl 1 MJekonuTawwye., OHY -
CMoco6Hbl NMOAAEPXKHUBATE CTAOHJAbHYIO
TeMmiepaTtypy BHYTPEHHHX HacTell Tesa
Ha omnpepeneHHoM ypoBae. Takoe no-
CTOSIHCTBO TeMIlepaTypbl Tesa Hasbl-
BAlOT usorepmuei.

Jas Kaxigoro BHAa TOMOHOTEpM-
HOrO >KMBOTHOrO XapakKTepHa ormpe-
JesleHHasi TeMIlepaTypHas rpaHula
(taba. 17).

Huskas rtemneparypa Tesa Bbl3bi-
BaeT B OPraHH3Me psj OuYeHb BaXKHbIX
¢dusmnosoryyeckux usmeHedus. Camoe
CYLLIECTBEHHOE U3 HHX — 3TO yMeHblle-
HHe notpeGHOCTH B kKHcjopone. [laH-
HbiIM  OGCTOAITEIbCTBOM  IMOJb3YIOTCA
XHPYPrU MPH TPYAHEHLIHX Omepaunsx
Ha cepjaue, Mo3re M APYTHX BaXXHbIX
opraHax B yC/OBHSX, NPHGAHKAIOLIHNX-
¢ K HCKYCCTBEHHOH 3HMHeH chsuke
(ruGepHauus).

17. Temneparypa Tena y pasiH4HbBIX XKHBOTHBIX

Bua Temne- Bra Temne
gl I Rl
Jlowanes  37,5—38,5 Csunba  38,0—40,0
Koposa 37,6—39,0 Kypuua 40,5—42,0
By#isoa 37,0—38,5 MUuneitka 40,0—41,5
Onens 38,0—38,5 VYtKa 41,0—43,0
Bep6aon 37,5—38,5 Tycs 40,0—41,0
Osua 38,5—40,0 Kponuxk 38,5—39,5
Kosa 38,5—40,0 Co6aka 37,5—39,5
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Ecau temnepartypa Ttena y- pasHblX
BHJAOB >KHUBOTHBIX OTHOCHTEJNBHO MNO-
CTOsIHHA, TO TeMNepaTypa NOBEpPXHOCTH
Tesla (KOXKH) MOoJBepXKeHa 3HauHuTesb-
HbIM KOJIe6aHUAM. DTO 3aBHCHUT Kak OT
BEJHUYHHbl HATPEBAHUS KOXHM IpuTe-
Kawllel KpOBbIO, TAK U OT OXJaXJeHUs
ee oxkpyxatoiei cpenoi. [loaromy op-
raHU3M TEeMJIOKPOBHbIX »KHUBOTHBIX Je-
JAT Ha [B€ YacTH: BHYTPEHHIOW, UJH
CepaueBHHY (BHYTpPEHHUE OpraHbl, CKe-
JIETHAs1 MYCKyJaTypa), U MOBepXHOCT-
Hyl0 00oJ0uKy Tesa (KOXa, KOHeu-
HOCTH) .

[Tpumepro 50—60 9, xuMuyeckoi
SHEePrHH KOpMa, 0CBOBOXKAaeMOl B Op-
raHu3me, IMepexoAUT B XHUMHUECKHe
CBA3H 0COObIX OPraHUYeCKHX COelHHe-
HHA — makpoaproB. OcrajbHas 3Hep-
THS B MOpoLecce 3THUX NpeBpalleHHi
BblAeJseTc B BHAE Temaa, KOTOpoe
paccenBaeTcsi B TKaHAX M HarpeBaer
ux. TemnepaTypHbii roMeocTas B OcC-
HOBHOM NOJJepKHBAETCA 3a CUeT cepl-
ueBuHbl Tesa. [locTosiHCTBO Temnepa-
TYpbl TeJa XXHBOTHOTO, C OJAHOH CTO-
POHBI, . OCYLLECTBJSACTCA XHMHUECKOH,
c apyrod — ¢M3uUecKoH Tepmopery-
JasuHed.

Xumuueckasn Tepmoperyasauus. [lon
XUMHUECKON TepMOperyJsiiiell MOHH-
MalOT COBOKYIMHOCTb (PU3HOJOTHUECKUX
npoueccos, ofecnevyuBaloUIUX oOMeH
BellecTB M 06pa3oBaHUe TemJa B Oopra-
HH3Me >KHBOTHBIX INDH BO3JeHCTBUH
pPa3JIMUHbIX TeMIlepaTyp 4 ApYrux dak-
TOopoB BHewHel cpeiapl. OHa fABJseTCA
CJI0XHBIM pedIeKTOPHBIM AKTOM, HMelo-
UMM JOBOJIbHO MOCTOSIHHBIH BHJAOBOH
IPH3HAK, XapaKTepU3YIOWHH OTHOMIe-
HHe pas3HblX XXHBOTHBIX K YCJOBUSIM
BHEILlIHEeN cpejbl.

Kak u3BectHO, Temyno ob6pasyercs
NPH OKHCJIUTENbHBIX NIPOLECCAX B MUTO-
XOHAPUSX KAeToK. Mbliupl U xKesessnl,
cocTaBJsAsA 6OMbILYIO HACTb XKHUBbIX TKa-
HeH, CJayXAaT OCHOBHBIMH Y4YacTKaMH
tengonpoaykuuu. bBosee 80 % Tenaa
opraHHaMa o6pa3yeTcsi B CKeJeTHbIX
MblillllaXx BO BpeMsi pa6oTbl. Bropoe
MecTO MO BbipaloOTKe Ten/aa 3aHHMaeT
nedetb. [To3TOMYy Beaylias pojb B OCy-
LLeCTBJ€HHH XHMHUECKOH TepMoperyJs-
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LMK IPHHAANEIKHUT CKEJETHbIM MBILIILAM
U [EeYeHH.

Ha o6mMeH BelllecTB U 3HEPTHH BJAHSA-
€T TeMmIepaTypa OKpyxxaioule# cpebl.
[lpy noHuKeHUHM BHewlHeH TeMmmepa-
Typbl OOMEH BelleCcTB MOBBILIAETCS, U
Haob60POT, NPH NOBLILIEHHH — NOHHXKA-
ercsl, 4ToObl HE JOMYCTUTb Meperpena-
HHsl opraHM3Ma. Temnepatypa cpelsl,
NpH KOTOPOH TemsioyAepKUBaoLIUe Me-
XaHH3Mbl He MOTYT 60JbIle NMOAAEPKH-
BaTh MOCTOSIHHYIO TeMMepatypy Tesaa
H TeNJonpoAyKUHsl [OJKHA BO3pa-
CTaTh, HasblBaWT KpuTuueckod. [lpu-
yeM /i1 Pa3HbIX BMAOB XKHBOTHbIX 3Ta
TeMInepaTypa pasJuuHa.

Cpenu CelbCKOXO3AIHCTBEHHBIX 2KH-
BOTHbBIX KPYNHbIA pOraTbhlfi CKOT H OBILbI
HMEIOT CaMyl0 HH3KYI0 KPHTHYeCKYIo
TEeMIEepaTypy U NO3TOMY MOCYT Jy4ylue
MPOTHBOCTOATh XOMOAY. ¥ YNHUTAHHOrO
CKOTa OHA HHJKe, YeM Y HeyMHUTaHHOrO,
NO3TOMY [1€pBble JyUlle NepeHOCHAT HU3-
KHe BHeIUHHEe TeMmnepaTyphl.

dbusnueckasn repmoperyasuus. [log
(hbH3HUeCcKOH TepMopery/siuued MNOHH-
MalOT COBOKYMHOCTb (PH3HOJOTHUECKHX
NPOLECCOB, PeryJHpylowlHX OTAauy
TenJa U3 OpraHd3Ma H TeM caMbIM obec-
neydBalOLKMX [OCTOSHCTBO TeMmnepa-
TYpbl TeJa XHBOTHOTO.

OpraHnam BbIBOAHT TENNOBYIO 3HEP-
rdo cjaeayouumy cnocobamu: 1) pa-
AUalKeil H KOHBeKIIUeH; 2) cucnapsio-
uiefics BOJAOH uyepe3 KOXY H Jbixa-
TeJbHble MNyTH; 3) ¢ KajoM W MoO-
YOH.

[lepsble gBa cnoco6a GoJiee BarKHbl
I/ BblA€JEeHHs Telsa HO CPaBHEHHIO
¢ TperbHM. IDDPEeKTHBHOCTb [aHHBIX
Cnoco6OB BO MHOI'OM 3aBHCHUT OT [0-
CTATOYHOTO 3aMaca BOAbI B OPraHH3Me.
KosnnuectBo Temsa, notepsiHHOTO Te-
JIOM MpH HcnapeHud | r BOfbl, COCTaB-
asiet npumepHo 2,4 x/x.

Koxa urpaer BaxKHY poJib B Tep-
MOPETYJsILHH, TaK KaK 0KoJjo 60 % 06-
WeH MoTepH Temsaa MpH UCIapeHHH Mpo-
HCXOAUT 4Yepe3 Hee. ITOMY CHOCOGCT-
BYIOT [I0TOBble jKeje3bl. XOpOLIO pas-
BUTbl [IOTOBbIE »xeJe3bl y Jollajed,
KPYNHOro poraTtoro ckota u osell. B sa-
BHCHMOCTH OT YPOBHSI XHMHUECKOM Tep-



MOPETYJsILHH, BbIIOSHEHHS MbIILIEUHOH
paboTel U TeMIepaTypbl OKpyKalkoiieh
Cpelbl BblAEJSIETCH pasjuyHOe KoJinue-
CTBO moTta. ¥ co6ak u3-3a ciaboro pas-
BUTHSA TIOTOBBLIX JKeJe3 BOAa HCnaps-
eTcl B OCHOBHOM uepe3 JbiXaTesbHble
NyTH.

Bnarogaps coBmMecTHOMY [eiCTBHIO
MEXaHU3MOB, peryJUpYIOIIUX HHTeH-
CHBHOCTb O6MEHa BellecTB H HepTHH
(xMMHYecKasi TepMOpPeryasuusa), H me-
XaHW3MOB, PEryJHPYIOIHK KPOBOCHA6-
)KeHHe KOXKH M MOTOOTAE/NEeHHE, TO eCThb
TemyooTAauy (¢usMueckass Tepmopery-
JSILLKMA), TeMrepaTypa tesa XXHBOTHOTO
BCerja HaxoAMTCA Ha [OCTOSHHOM
ypOBHe, HO MMEEeT CYTOYHYIO PUTMHKY.
YTpom oHa 0ObIYHO HUXKE, ueMm Beuye-
poM (UMpKAJHWAHHBIA DHTM).

Peryasiuusa Ttemnepatypbl  TeJa.
OCHOBHO¥# LEHTp, pPeryJupyloilHi Tem-
nepaTypy Tesa }KUBOTHOTO,— 3TO THIMO-
tanamyc. B ero nepeaneit uacrtu pac-
NOJNIOXKEH UEHTP TEMIOOTAAYH, a8 B 3a/-
Heli — UeHTp Temoo6pa3oBaHus. baa-
rojiaps HaJHYHIO B KOXE TeMJOBbIX H
X0JOJ0BbIX pPelenTopoB CHIHalbl 06
M3MEHEHHSIX TeMIepaTypbl MOCTYNaioT
B LEHTP TePMOpPery/isillii, KOTOPHIH me-
peaaeT COOTBETCTBYIOLIHE HMIYJbChI
COCYIOHCTBIM, JbIXaTeJbHbIM, [BUra-
TeJNbHBIM M JAPYrMM LEHTpaMm, ydacT-
BYIOLUUM B Tepmoperyaduuu. LleHt-
paibHbIi MeXaHH3M TepMOperyJsiliuu
IPHBOJANMTCA B AeHCTBHE ABYMS NMYTAMH.
[lepBuifi onpefensiercs rTeMnepaTypoH
LMPKYJHpPYIOLLEH KPOBH, OMBIBaloLLe
runotajamMyc. B 3aBHcHMOCTH OT ee
TemnepaTtypel Bo36yKAaeTcsl COOTBET-
CTBYIOUIUH LEHTp, BJHAIOWHA Ha Ten-
JONPOAYKLUHIO HJHK TemnooTiauy. Bro-

po#t myTb — pedJeKTOPHbIA H YCJIOBHO-
pedJeKTOpHBIH.

B ocyluecrsBaenus ycjaoBHopegJek-
TOPHBIX MEXaHM3MOB, TNOALEPKHUBAIO-
ILMX MOCTOSHCTBO TEMIIepaTypnl Teja,
OrpOMHOE 3HaueHHe UMeeT Kopa 60Jb-
IIKX TOJYIWapui, KOOpPAHHHpYIOULaf
(PYHKLUHIO THRNOTa/JlaMmyca, runogusa u
APYrUX Keje3 BHYTPEHHEH CeKpeluH:
HaAMOYEYHHUKOB, LIUTOBHAHOH KeJle3bl.
Takum obpasom, peryJsiuusi Temiepa-
TYpPbl Tesla }KHUBOTHBIX OCYLUECTBJIsieTCs
MOAKOPKOBBIMH LEHTPAMH TOA OGILHM
PeryJHpyIOUIUM BJAHSHHEM KOPbl 60Jb-
IIHX TOAyWapuil TOJOBHOrO MO3ra.

[Ipoueccnl TepMoperyasuun y pas-
HbIX >KMBOTHbIX HMMEIOT CBOIO CHelH-
¢uky. llosToMy y HHX M pazsHuHas
cTeneHb MPUCNOCOGJEHHOCTH K YCJO-
BUAAIM BHeLUHEH cpeibl.

KouTtponkHble Bonpocsi

1. MeTonbl H3yueHHss oGMEHA BELIECTB.

2. ®Pusnosoruueckoe 3jauenue 6ejKa U OTaeNb-
HbIX aMHHOKHCJIOT [l OPraHu3Ma KHBOT-
HBIX.

. DHepreTHUeCKOe H CTPYKTYPHOE 3HaueHHe
JKHPOB.

. 3HaveHHe yriieBOJOB JJIsl OPraHU3Ma XKHBOT-
HbIX.

. Posb neuenu B npomMexyrousom o6meHe 6en-
KOB, XXHPOB H YIJIEBOJOB.

. Bsanmocsasb o6mena 6eJ1KOB, KUPOB H yrJie-
BOJIOB.

. Posib Bogo- M KHpOpacTBOpUMbIX BHTAMHHOB
B OGMEHe BEILeCTB M IHEepruH.

. @u3HOMOrHYECKOE 3HAUEHHE MAKPO- U MHKPO-
3/IEMEHTOB ISl OPTaHH3Ma KHBOTHbIX.

. OCHOBHOIt H NPOAYKTHBHbI! O6MEH H METOMIbI
HX ONpeJeJeHHUs .

. ['a3006MeH Kak nokasaTesib 3HEPreTHYECKOTO
o6MeHa.

. Temnepatypa Teja y celbCKOXO35IACTBEHHbBIX
JKMBOTHLIX M €€ CyTOYHble KoseGaHHuA.

. XHMHuecKkas U QH3HYecKasi TepMOpPeryasiHs.
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