
0 
N 
0 
N 

I 

I 

I 
.!: 

MHKY6A~M.H 

INCUBATIO'II 

YAK 636.5.082.474:591.3 DOl 10.33845/0033-3239-2020-69-7-8-44-50 

Ponb onTMMM3a~MM MeTa6onM'IeCKMX 
npo~eCCOB B CMCTeMe CHMlKeHMJI OTXOAOB 
MHKy6a~MM 

MOHCTaKON T.B., acmlpaHT Ka~e,Qp XHMMH, 300fHrHeHbl H nTMI..IeBO,QCTBa 

AaapHON T.O., .QOI.IeHT Ka~e.Qpbl XHMHH 

Ko"IMW M.M., .QOKTop cenbCKOX03RHCTBeHHbiX HayK, npoq,eccop, aKa.QeMMK PAH, 

<lln;oy BO «MocKoBcKaR rocy,qapcTBeHHaR aKa.QeMMR BeTepHHapHoi1 Me.QHLIMHbl 1t 6MoTexHonorMH -

MBA HMeHH K.lll. CKpR6HHa» 

AHHOmllf4NJI: TpaHco6apuaJJtJHoe npeiJlJIHKy6au,uoHHoe ucnoJJtJ3o6aHue 6uocmuMyJJRmopa i!lfUU,UHama Ko6aJJtJma 

6 yc.no6uRx npous6oiJcm6a Ha Riiu,ax KYP Kpocca «Weu6ep 6payH», 6 paHee 6lJIR6.neHHoii 6 cepuu ont11mo6 

onmUMQJJlJHOU KOHU,eHmpaU,UU (0,0596), OKQ3QJJO n03UmU6HOe 6.nURHUe HQ 3M6pUOHQJJlJHOe pa36Umue, limO 

6lJJpQ3UJJOClJ 6 CHU)ICeHUU 6cex U3YIIeHH111X HQMU KamezopUU omxoiJo6 UHKy6aU,UU. HapRiJy C 3fflUM, (/JUKCUpo6a.nu 

no6t11weHue Ka11ecm6a u,111n.nRm cymo'IHozo 6o3pacma no pe3yJJtJmamaM 6aJJJJtJHou ou,eHKU no wKaJJaM «naczap» u 

«Onmucmapm». no.nyr~eHHlJJe pe3y.ntJmamlJI 6lJJJJU o6yc.no6JieHlJI peaJJU3QU,UeU QHfflUOKCUOQHfflHlJIX c6oucm6 

U3YIIaeMozo 6ew.ecm6a, onpeiJe.nu6wux onmuMusau,u10 u,eHmpaJJtJHlHX Mema6o.nu'lecKux npou,ecco6 6 opzaHU3Me 

MOJJOOHRKQ cymO'IHOZO 603pacma. 3a(/JUKCUp06QHQ UHmeHCU(/JUKQU,UR yzJJe600HOZO, 6eJJK060ZO U .nunuiJHOZO 

o6MeHa. llt3YIIeHue KJJIO'Ie6lJix noKa3ame11eu Mema6o.nu3Ma c6uiJemeJ1tJcm6o6aJJo o 6o11ee mecHou 63aUMOC6R3U 

3mux npou,ecco6 y MOJJOOHRKa onlJimHoii epynnlll, Heo6xoiJuMoii OJJR ycnewHozo cmaHo6.neHuR u c6oe6peMeHHOU 

pea11usau,uu MexaHU3M06 aiJanmau,uu. Y6e.nu'leHue po.nu a:Jpo6Hozo z.nuKoJJu3a o6yc11o6u.no 6o.nee 6lJJcoKuu 

3Hepzemu'leCKUU nomeHu,uaJI y oco6eu on111mHoii epynnt11, onpeiJeJJRR onmuMu3aU,UIO eeMamoJJoeu'lecKoeo (/JoHa, 

11mo 6lJipa3uJJOCtJ 6 o6ecne11eHuu ycJJo6uu iJ.nR coxpaHeHuR u,e.nocmHocmu MeM6paHH111X cmpyKmyp 3pumpou,umo6, 

a 6Mecme c meM - cmuMy.nRu,uu npou,ecco6 eeMoeJJo6uHu3au,uu, cosiJa6aR npeiJnoclJJJJKU iJ.nR cma6u.nu3au,uu 

zoMeocma3a 6 opzaHU3Me. 

ICJIKJa~eiJ111e cnOIJII: RU'IHlJie KYP"'· 2JJuu,uHam K06aJJtJma, 3M6puozeHe3, omxoa, UHKy6au,uu, aHmuoKcuiJaHm, 

eeMamo.noeu'lecKue noKa3ame.nu, nepeKucHoe OKUCJJeHue JJunuiJo6 (nO.fl). 

BBeAeHMe. npOMbiWileHHaH 

HHKy6a4HH, K CO>KalleHHIO, AO CHX 

nop conpoBO>Kt~aercJI 3Ha4~~trenb-

HbiM KOI1H4eCTBOM OTXOAOB, npesa-

lliiiPYIOLl.laJI IIOilSI KOTOpbiX npHXO-

IIHTCJI Ha KaTerOplllllt «HeOnllOII» Ill 

«3aAOXI1HKio1» [11 ], a Hepet~KO 

BellHK np04eHT H «KpOBHHbiX 

K011e4», «3aMepw~~tx» H «cna6biX». 
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Bee 3TO o6ycnasn~~tsaeT, B nepsy10 

04epet~b, CHH>KeHHe 3KOHOMH4eCKH 

npOH3BOIICTBa BbiBOIIa K0HIIIo141o10H-

HbiX 4blni1JIT. 

npH4HH TOMY MHOro. TaK, 

HanpMMep, HH3KOe Ka4eCTBO cnep­

Mbl neryxa o6ycnasnlo1Baer noHBne-

Hille «HeOn11011a», Hepet~KO 

06yC1l0BileHHOrO OTCYJCTBIIteM Onpe­

AelleHHOrO 3apHt~a HM4eKneTKH, 

BCileiiCTBHe t~eCTPYK4HOHHbiX H3Me­

HeHHM KlleT04HOiil MeM6paHbl 

111/HilH HaAMeM6paHHOfO KOMnlleK­

ca B pe3yllbTare HHTeHCHi:PHKa4HH 

CB060IIHO-pa,Qio1KallbHbiX np04ec-

COB H nepeKHCHOfO OKHCileHHJI 

lllltnlltt~OB (nOll), 4TO He n03B01lHeT 



cnepMaT030111AY CBSI3aTbCSI C SIH4eK­

neTKOiil [15]. 0AHaKo 3a\laCryiO s 3ry 

KaTeropiiiiO BXO,D,IIIT Ill «JlQ)KHblli! 

Heonno,D,». He MeHee pacnpocTpa­

HeHHOiit npH"'HHOiii ysemt"'eHHSI .QaH­

HOH KaTeropHH TaK>Ke MO>KeT 6b1Tb 

cpH3HOnorH"'eCKH o6ycnosneHHaSI 

rHnOKCHSI H conyrCTBYIOLUHiii elit 

3HepreTH"'eCKIIIH ,D,HC6anaHC, 

Hepe,D,KO ycyry6JlSIIOLUHeCSI, HanpH­

Mep, ,D,JlHTeJlbHbiM H/HJlH Henpa­

BHJlbHbiM xpaHeHHeM Sll/14 (8). 

8 CBOIO O"'epe,D,b, ,D,JlHTeJlbHaSI, 

nporpeCCHPYIOLUaSI rHnOKCHSI H3-3a 

He,D,OCTaTKa KHCJlOpO,D,a H B03pac­

TaiOLUaH, B CBSI3111 C 3THM, pOJlb Cy6-

CTpaTHOrO cpoc<JJopHJlHpOBaHHSI, 

o6ycnaBJ1HBaiOLUaH a4HA03 scne,D,­

CTBHe yBeJlHl!eHHSI AOJlH aHa3p06-

HOrO rJ1111KOJIH3a, <IJHHaJibHbiM npo-

AYKTOM KOTOporo SIBJlSieTCSI naKTaT, 

onpe,D,enSieT ysenH\IeHHe orxoAOB 

KaTeropHH «KpOBSI H ble KOJ1b4a». 

HapSIAY c 3THM, oHa >Ke o6ycnosne-

Ha nOBbiWeHHeM KOH4eHTpa4HH 

aMMHaKa, l!aLUe scero, o6pa3YIOLUe-

rocH B opraHH3Me npH pacna,D,e a30-

THCTbiX OCHOBaHHM HJIH >Ke B peaK-

4111SIX ,D,e3aMHHHpOBaHHSI aMHHO­

KHCJlOT. 0,D,Ha H3 npH\IHH npoTeKa­

HHSI nocne,D,HHX peaKUHiil- Heo6xo­

AHMOCTb OCyll.leCTBJleHHSI rniOKOHe-

oreHe3a. 

noSIBJleHHe KaTeropllllll «3aMep­

WIIIe» HanpSIMYIO CBSI3aHO C 61110110-

rH"'eCKOH HenOJlHOUeHHOCTbiO SIHU, 

s nepsy10 o'lepe,D,b, o6ycnaBJ1HBaiO­

LUelil pa3BHTHe rHn03HepreTH"'eCKHX 

COCTOSIHIIIIII, 3a"'aCTYIO ycyry6J1SIIO­

Il.IHXCSI HapyweHHSIMH cpopMIIIpOBa-

HHSI 3apo,D,b1Wa s nepsble He,D,enH 

3M6pHOHanbHOro pa3BHTHSI. Oco-

6eHHO onaceH 3HepreTH\IeCKHM ,D,IIIC-

6anaHC 8 nepHO,D, Ha1116011ee IIIHTeH­

CHBHOrO pOCTa TKaHelit 3M6pHOHa -

13-1 7 CYfKH HHKY6a4111111 [9, 14]. 

Cne,D,yer OTMeTHTb, \ITO B ycnosH­

SIX HHKY6aTopa «3aMepwHe» nposo-

UHPYIOT HaKOnlleHIIIe B B03,D,yxe 

Ka"'eCTBO Ill HHTeHCHBHOCTb pa3BH­

TIIISI >KHBbiX 3apO,D,b1Welii, nOBbiWaSI 

sepOSITHOCTb B03HHKHOBeHHSI KaTe­

ropllllll «3a,D,OXJIIIIKH» [9]. 

lf1CTOLUe H He 3He preTHl!eCKIIIX 

3anaCOB ,D,JlSI npeO,D,OJleHHSI KpHTIII­

"!eCKIIIX nepHO,D,OB pa3BIIITHSI, Hera­

THBHbiX nocne,QCTBHH B03,D,eitcTBHSI 

cTpecc-cpaKTopos, conposo>K.QaiO­

LUHX HCKYCCTBeHHYIO HHKy6aUIIIIO, 

<IJopMIIIpOBaHIIISI TKaHeM H opraHOB, 

HHTeHCIIIBHOrO pOCTa, Hepe,D,KO 

o6ycnasnlllsaer rlllnornHKeMHIO, a 

BMeae c reM- rHn03HepreTH"'eCKHe 

COCTOSIHHSI Ill HeB03MO>KHOCTb npo­

KJleBa CKOpnynbl. KaK H3BeCTHO, 

rHnOrnHKeMHSI BO MHOrOM o6yCJlOB­

JleHa HHaKTHBaUIIIelit <IJepMeHTOB 

rniOKOHeoreHe3a - npo4ecca, 

n03BOJ1SIIOLUero opraHH3My C03,D,a-

BaTb rJ110K03Y 1113 HeyrneBO,D,HbiX npo­

AYKTOB (rn1114ep111Ha, pSI,D,a aMHHO­

KHCnor 111 r.,D,.), a raK>Ke rnHKOreHo-

J11113a, "'TO Hepe,D,KO CBSI3aHO C HHTeH­

CHcpHKa4Helii CB060,D,HO-pa,D,HKan­

bHbiX npouecCOB H nOn, HenpeMeH­

HO conpoBO>K,D,aiOLUHX 11106oe 

CTpeccosoe B03,D,eliicTBHe. KaK 

H3BeCTHO, BbiWeyKa3aHHOe ycyry6-

J1SieTCSI <IJH31110JIOrH\IeCKH o6yCJ108-

MHKY6A ... MR 
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.neHHOH rHnOKCHelil, pa3BHBaiOLUelit-

CSI Ha 19-21 CyrKH IIIHKy6al.IHH [14]. 

TaKHM o6pa30M, B CBH3H c He,D,ocTaT­

KOM KIIIC.nOpO,D,a, cpyHK41110HHpyeT 

JlHWb ManaS! "'aCTb MHTOXOH,D,pHanb­

HbiX ,D,biXaTeJlbHbiX 4enelit, "'TO Ha 

<IJoHe CHH>KeHHSI cy6cTparHoro cpoc­

<JJoplllnlllposaHIIISI (B ri1HKOJ1H3e) 1113-

3a He,D,OCTaTKa ri1IOK03bl npHBO,D,HT K 

rny60\IaHWHM HapyweHHSIM 3Hep­

ro6aJlaHCa opraHH3Ma. 

HeKa4eCTBeHHoe cTaHosneHHe 

OpraHOB H TKaHelit BCJle,D,CTBHe pa3-

BHTHSI rlllnOKCIII4eCKHX H rHn03Hep­

reTH4eCKHX COCTOSIHHM, MHOrHe H3 

KOropblx o6ycnosneHbl aHOManb­

Holil IIIHTeHCIIIcpHKaUHeH CB060,D,HO­

pa,D,IIIKanbHbiX np04eCCOB Ill n011, 

raK>Ke o6ycnaBnHBaiOT noSIBneHHe 

KaTeropHH «cna6ble». 

B CBH3H c BbiWeH3JlO>KeHHbiM, He 

Bbl3biBaeT COMHeHHM aKryanbHOCTb 

1113biCKaHHSI cnoco60B OnTHMH3a-

4HIII 06MeHHbiX np04eCCOB Y 

3M6pHOHa, B 4aCTHOCTIII, aHTHOKCIII­

,D,aHTaMH, B TOM 4HCJ1e CnOC06HbiMH 

npenSITCTBOBaTb HHaKTIIIBa4HIII <IJep-

MeHTOB ueHrpanbHbiX npoueccos, 

COnpSI>KeHHbiX C nOJ1Y4eHHeM 3Hep­

rHH, 11111111 o6ecne4HBaiOLUHX raKo­

Bble IIICXOAHbiMH cy6crparaMIII. Ha111-

6o.nee IIIHTepeCHbiMIII npe,D,CTaB.nSI­

IOTCSI re 1113 HIIIX, KOTOpble 06na,D,aiOT 

MHOrOnJlaHOBbiM aHTIIIOKCH,D,aHTbiM 

Ill 06MeHOCTHMy.nHpyiOLUIIIM 

,D,eHCTBHeM. 

CyLUeCTByeT MHOrO pa60T, CBIII-

,D,eTeJlbCTBYIOLUIIIX 0 npHCYfCTBIIIH 

TaKHX CBOHCTB y ri11114111Ha Ill K06anb­

Ta [1,6,16]. TaK, rnHUHH o6na,D,aer 
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aHTMoKcH,qaHTbiMIII caoiilcrsaMM, 8 

TOM I.IIIICJle, 6naro.qapS1 BKJIKNeHIIIIO 

8 CTPYKTYPY rllyrnTHOHa. HapH.Qy c 

3THM, oH cnoco6eH noAAep)I(IIIBaTb 

pa60Ty MIIITOXOH.qpMallbHOH tlbiXa­

TeJibHOH l.lenH, COXpaHSUI IIIHTeHCIII8-

HOCTb 3HeprOCIIIHTe3a [7). 8 C8010 

Ol.lepe,qb, K06aJlbTYI.IaCTByeT 8 HHaK­

Tiot8al.lllllll CB060.qHbiX pa.qHKaJ108 

[l 0]. 

3Ha4eHMe aMIIIHOyKCyCHOH KMC­

JIOTbl (rilllll.IHHa) A/lA CIIIHTe3a 3Hep-

r111111 CJlO)I(HO nepeOI..IeHMTb, eCJllll 

06paTIIITb BHIIIMaHMe Ha TOT cpaKT, 

LITO OHa A8JIAeTCA rJlMKOreHHOH Ill 

MO)I(eT 6b1Tb CTapTOBOH AJIA OCyll.le­

CTBJleHIAA ri110KOHeoreHe3a, CHHTe3a 

n~~tpy8aTa M .qanee al..leTIAn-KoA, a 

TaK)I(e 6MOCIIIHTe3a KpeantHa [7]. 

CroMT orMeTIIITb BlliiiSIHMe 3TMX 

se11.1ecra M Ha KpoaemopeHMe, a, 

CJle,QOBaTeJlbHO, Ha opraHIII3al.IIIIIO 

CHCTeMbl roMeocra3a. OLieBMAHO, 

LITO roMeocra3 onpe,qeJIAer )1(1113Hec­

noco6HOCTb, KaK 3M6pHOHOB, TaK Ill 

MOllOt!HAKa a nocne.qytoll.leM, onpe-

,QeJISISI ero pe3HCTeHTHOCTb, a, BMeC-

Te C TeM, Ill KaLieCTBO CTaH08JleHIIISI Ill 

peanH3al.IHH MexaHH3M08 a.qama­

I..IMM. l-'138eCTHO, LITO nepBaH peaKI..IIIISI 

CHHTe3a reMa npet~nollaraeT o6H3a­

TellbHoe HaJliiii.IMe rllllll.IHHa. 8 CBOIO 

Ol.lepet~b, K06aJlbT HBJlSieTCH aKTMBa­

TOPOM pH,Qa cpepMeHTOB [2, 12), 

Heo6XO,QHMbiX AJISI ero CMHTe3a, 

nOCKOJlbKy CnOC06cT8yer 8KJ110Lie-

HMIO HOHa )l(eJie3a o CTPYKTYPY 

reMorno6HHa; TaK)I(e OH nOBblwaeT 

co,qep>KaHHe pent KYilOI..IHTOB, 

COKpa11.1aer BpeMA C03pe8aHMH 3pHT-

POLIIIITOB 8 KOCTHOM M03re [13]. 

CJiet~yeT HanOMHHTb 0 3Ha4H­

MOCTH 3TOH aMIIIHOKMCJlOTbl AJIH 

nocrpoeHIAA >KIA3HeHHO Ba)I(HbiX 

,QilSI opraHH3Ma 3M6pHOHa Bell.leCTB, 

CTPYKTYPHbiX KOMnoHeHTOB KJleTOK, 

TKaHeH, B l.laCTHOCTH nypHHOB, KOil-

nareHa. 

lii3BeCTHO 06 Yl.laCTMM K06allbTa B 

6HOCHHTe3e nepBHLIHOH CTPYKTYPbl 

l...lenb pa60Tbl- 1113YI.IIIIlb B03MO)I(-

HOCTb OnTIIIMIII3al..lllllll l.leHTpallbHbiX 

MeTa60JlHLieCKHX npOl.leCCOB B pa3-

8111Bai011.1HXCSI 3M6pHoHax KYP rnM­

I..IMHaTOM K06aJlbTa A/IH CHIII)I(eHIIISI 

OCHOBHbiX KareropiiiH OTXOAOB HHKy-

6ai..IHIII. 

MaTepMan M MeTOAMKa 

MCCneAOBaHMA. 3KcnepMMeHT 

npooo.qH/1111 B YCilOBHHX Cl>rYn nn3 

AHK 111 PHK, a CHHTe3e pcunHLIHbiX «nTHI.IHOe» Ha SIHI..Iax KYP SIMLIHOro 

aMIIIHOKMCJlOT, MeTa6olliii3Me yrne- KpOCCa «Weiitaep 6payH», nOilYI.IeH-

BOAOB H llHnHt~OB [2]. KpoMe TOrO, HbiX OT OtiHOB03paCTHOH nTMI..Ibl. 

3TOT 3/leMeHT Yl.laCTByeT B o6pa30Ba- SIHI..Ia OT6Hpalll1 no 800 WTYK B OnbiT-

HMSI MHemtHa, He06XOtiHMOrO HYIO Ill KOHTpOJlbHYIO napTHH no npH-

HepBHbiM KJieTKaM AllH npooe,qeHHH HI..IHny aHanoroo, YI.IHTbl8aH cpoKH 

HMnyllbCa no BOilOKHaM LleHrpanb- xpaHeHHSI, BpeMH CHeCeHHA H MaC-

HOiit Ill nepHcpepiA'IeCKOiit HepBHOiit cy. OnbiTHYIO rpynny Hllll..l AO HHKy-

CIIICTeMbl. 6a4111111 06pa6aTbiBaJlH 0,05% pac-

Qr,qeJibHO cne,qyer YKa3aTb Ha TBOpOM CMHTe3MpOBaHHOrO npena-

cnei..IHcpHLieCKIIIe csolilcraa K06antr para rnHI..IHHara Ko6anbra [4]. Sllil4a 

Ta. TaK, 3TOT 3/leMeHT Yl.laCT8yeT B IIIHKy6HpOBaJllll B HHKy6aTOpax THna 

CIIIHTe3e IIIHCYilHHa, Bill/ISleT Ha CHH- IAYB-<1>-1 5-31 B ,QHana30He TeMne-

Te3 iitOtiCO,Qep>Kall.IHX ropMOHOB paTYp OT 38,1 AO 36,8°(, WHPHHe 

ll.IHTOBHAHOH )l(eJie3bl. HapSIAY c OTKPbiTHA aeHTHilALIHOHHbiX 3aCJlo-

3TIIIM, OH OKa3b1Baer CTHMYllHpyto- HOK 1 0-1 5 MM, KOppeKTHpySI 

11.1ee BJlHHHHe Ha IIIMMYHHTeT, B 4aCT- pe)I(HM B 3aBMCHMOCTM OT nepHOAa 

HOCTH, 1.1epe3 aKTHBal.IHIO cparOl.llll- IIIHKy6al.IHH. MarepHaJlOM AJIH 6HO-

TapHOH aKTIIIBHOCTIII neHKOl.IIIITOB (5]. XIIIMH'IeCKHX Ill reMaTOJlOrH'IeCKHX 

TaKIIIM o6pa30M, CO'IeTaHHOe npH- IIICCile,QOBaHIAiit CJlY>!<HJla CbiBOpOT-

MeHeHHe ,qsyx yKa3aHHblx Bblwe Ka KPOBH 111 l.lellbHaA KPOBb, nony-

KOMnoHeHTOB, 06Jla.qatoll.IHX Wlllpo- &~eHHaSI OT l..lblnllSIT CyYOI.IHOrO 803-

KHM cneKTpOM B3aiiiMO,QOnOilHSIIO- paCTa, y6HTbiX MeTOAOM ,QeKanHTa-

ll.IMX 3cpcpeKToa, npet~craanSier onpe- 1..1111111 . IAccne,qosaHHSI Cbl soporKIII 

,qeneHHbiH HaYI.IHbiH HHTepec, a roM KPOBH npoao,qMnH no PSIAY MeTo-

I.IHcne C l.leJlbiO BbiSIBJleHHH IIIX ,QHK: KOilOPHMeTpH'IeCKIIIe (AOA, 

CMHeprH'IeCKOrO ,qeli!CTBHH. 8 CBH3H CO,qep)l(aHHH npo,qyKTOB n0/1, aJlb-

C 3THM HaMH 6blll CIIIHTe3HpOBaH npe- 6yMIIIH, TPIIIrilllll.lePHtlbl, lllllna3a), 

napar HOBOrO nOKOJleHHH - rllllll..llll- 6HypeT08aSI peaKI..IHSI (0611.1111H 

HaT Ko6anbTa [4]. 6enoK), KapaaeH ( -aMIIIJla3a), user-



HaS! peaKL.IHSI C Q-TOJIYM.QHHOM (rmo­

K03a), Ceaena-TosapeKa (n,Qr), <Ppe­

e.QMaHa-XayreHa (nBK). 

no.QC\IeT cPoPMeHHbiX 3JleMeH-

TOB KpOBM ocy~eCTBilSIJICSI B KaMe­

pe rapHe sa, reMorno6HH onpe.QenSI­

IlM reMantHOBbiM Mero.QoM Can111, 

reMaTOKpMT onpe,Qem1J1M npM nOMO­

~~~~ L.leHTPH¢yrHpOBaHIIISI UeJlbHOH 

KpOBM B CTeKmiHHOH reMaTOKpHT-

HOHTpy6Ke. 

CrarHCTH~tecKyiO o6pa6oTKy 3KC-

nepHMeHTallbHbiX ,QaHHbiX npOM3-

BO,QHI1H C npMMeHeHHeM 6HOMeTpM-

'leCKHX MeTO.QOB Ha nepcOHallbHOM 

KOMnbiOTepe c noMOll.\biO nporpaM­

Mbl MSOffice Excel2007. 

Pe:synbTaTbl MCCneAOBaHMIA M 

"" o6cY•AeHMe. CoxpaHe HHe 

peaKL.IIIIM MHTOXOH,QpHallbHOH ,QbiXa­

TeJlbHOiit uenH, BKniO'laSI ee 3Hepre­

TH'leCKMiil 6anaHC, OC06eHHO Ba)KHO 

,D,JlSI Ka&leCTBeHHOrO Ill MHTeHCHBHOrO 

Pa3BHTH.II OC06H, a TaiOKe ,D,JlSI 

ycnewHoro npoxo)I(.QeHHH 3apo.Qbl­

weM KPHTM'leCKH X nepiiiO.QOB 

3M6pMoreHe3a (3). npoTeK4MSI peaK-

UMiil 6HonorM4ecKoro OKHcneHHR 

np11 npHMeHeHHIII rniiiUHHara 

Ko6anbra onpe,D,enHna CHH)KeHHe 

aHOMallbHOM MHTeHCHBHOCTH CBO-

6o,D,HOPa,D,HKanbHbiX H nHnonepoK-

CH,IlHbiX npOL.IeCCOB, 'lTO no3BOJ1HJ10 

col,Qarb yCilOBHSI ,D,JlJI coxpaHeHHH 

4e110CTHOCTH H cPYHK41110HallbHOCTH 

KaK KneTO'lHbiX MeM6paH, TaK H Kne-

TOK B 4e110M. 

,QaHHble ra611. 1 ,D,eMOHCTPHPYIOT 

CHM)Ke HHe KOH4eHTpal.IMM B KpOBH 

CYJ04HbiX L.lblnllSIT OnbiTHOH rpynnbl 

MHKY&A .... MJI 
INCUBATION 

TaiJI•~ 1. AIITJIOKCIIA8HTHall aKT~~..ocn. • CDAIIP.a••• npctAYK'ft* non • 
Clll.opGTd lqiC*II y cynNaMII qiiiii,..T (M:t .. , 11:5) 

("pyllna 
11o1auann11 

IICotnpo.IIIWIU 0n1111'11U 

AOA, !16 46±1,70 59±2,94** 
111,1\C, eA. om.ni1./Mn 5,78±0,27 5,21±0,28 --
,1\K, I!JI. om.nn/ Mn 1,81±0,18 1,38±0,07* 
TK, eA. om.n11/111111 0,89±0,06 0 ,87±0,06 
OAK, eA. onr.nn/111111 1 ,07±0, 13 0 ,82±0,07 
OW, eA. onr.nn/111111 1,18±0,10 1,05±0,06 

Pa3.11M~M• c KOHTJlOJitM AOCTOBtpHiol npM: • p <0,05; ** p <0,01. 

TaKHX UMTOTOKCH'leCKHX npO.QYKTOB 

nOn, KaK mtnH,Qbl , CO,Qep)Kall.\He 

1113011HpOBaHHble .QBOHHble CBSI3111 

(VIAC)- Ha 9,86%, ,QMeHOBble KOHbiO­

raTbl (AK) - B l ,3 pa3a (p<O,OS), rpHe­

HOBble KOHbiOraTbl (TK) - Ha 2,24%, 

OKCO,QMeHOBble KOHbiOraTbl (O,QK) -

Ha 2 3,36%, OCHOBaHHSI WH<tli:Pa 

(OW) - Ha 11 ,00% no cpaBHeHIIIIO C 

KOHTponeM. CHVI)KeHiile TOKCH4eC­

KHX npO.QYKTOB nOn, 04eBM,QHO, 

CBR3aHO C ,QOCTOBepHbiM yBenllt'le­

HMeM aHTHOKHCJIHTellbHOM aKTMB-

HOCTH (AOA) KPOBH Ha 28,26% 

noKa3arenelit nna3Mbl KPOBIII: KOH­

ueHrpat~MM rmoK03bl - Ha 8, 1 7% 

(p<0,05), aKTHBHOCTH a-aMHI1a3bl -

Ha 11 ,35% (p<O,OS). TatoKe ycra-

HOBJleHO ,QOCTOBepHoe nOBbiWeHMe 

CO.Qep.>KaHHSI nlilpOBIIIHOrpa.QHOH 

KMCJIOTbl (nBK) B 1 ,22 pa3a (p<0,05) 

Ha q>oHe He3Ha'lHTenbHoro H3MeHe­

HMSI aKTHBHOCTH JlaKTaT,QerH.Qpore­

Ha3bl (flAr), 'lTO CBH,QeTeJlbCTByer 06 

aKTHBH3al.IHH Ha1116011ee 3HepreTM­

'leCKIII BblrO,QHOrO a3p06HOrO rllMKO-

J1H3a. 

HapH.QY c 3THM , B onbiTHOH rpyn-

(p<O,O 1 ) . Bb1WeH3JlO)I(eHHoe, a raK- ne ycraHoBJleHbl H3MeHeHHSI 6enKo-

)Ke aHaJIM3 mtreparypHbiX ,QaHHbiX, BOr006MeHa, LfTO Bblpa3MI10Cb B,QOC-

yKa3biBaiOT Ha MHOrOnJlaHOBOe aHTM- TOBepHOM yaeJIHLfeHHH KOHL.IeHrpa-

OKCM,QaHTHOe ,QeMCTBHe lot3}"laeMOM UIIIH B CbiBOPOTKe KPOBH o611.1ero 

,D,06aBKIII, KaK C06CTBeHHOe, TaK Ill 6enKa Ha 12,1 5% (p<0,01 ), npH TeH-

'lepe3 CTHMY11RUMIO ,D,pyrHX 3all.\MT- ,QeHUHH K nOBbiWeHHIO KOHL.IeHrpa-

HbiXaHTHpa,D,MKallbHbiXCHCTeM. 

npoq>HnaKTHKa OKCH,QaTMBHOrO 

crpecca H coxpaHeHMe L.lenocrHOCTIII 

KneTOLfHbiX MeM6paH onpe,QeJllll/1111 

H3MeHeHHe IIIHTeHCHBHOCTM 4eH­

TpaJlbHbiX MeTaOO/lHLfeCKHX npo-

4eCCOB (ra6n. 2). TaK, B opraHH3Me 

CYJOLfHbiX 4blni1SIT OnbiTHOH rpynnbl 

3a<tlMKCMpOBaHa HHTeHCHcPIIIKa4M.II 

yrneBO,IlHOrO 06MeHa, 'lTO nO,QTBep­

)I(,QaeTCSI ,llOCTOBepHbiM yBeJIH'leHH­

eM C/le,QyiOll.IIIIX 6HOXIIIMH'leCKMX 

4111111 aJlb6yMIIIHOB. (TOMT OTMeTMTb, 

LfTO ace M3YLfaeMble noKa3ar enM He 

npeBbiWaiOT COOTBeTCTBYIOil.IHX 

pe<tlepeHCHbiX 3HalfeHHH. 

Om'lcaHHaR BbiWe onTMMM3al.IMR 

HHTeHCHBHOCTH CB060.QHO ­

pa,D,MKallbHbiX npo4eCCOB M non, a 

raK)Ke Mera6onM3Ma B 4enoM, 

n03BOJ1HJla COXpaHHTb L.leJIOCTHOCTb 

MeM6paHHbiX CTpyKryp KneTOK, B 

lofaCTHOCTIII, 3pHTP04111TOB. 3TO Bblpa-

3111J10Cb B,llOCTOBepHOM yBeJIH'leHHit 
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Ta61111qa 2. llcHca3aTe/lll 6NOXIIMIIIIIeCKOro cocraaa a.~•poTKII KpO ... 

14111n1111T • cyTO'IHOIIIIQ3PaCTe (M::tm, n•5) 

........... 
rlollumUII 

ICaiiTPOII ... U On ~~~THat~ 

06111Mii 6e11oK, r/11 28,64±0,36 32,12±0,34** 

Anb6YMMH, r/11 9,26±0,38 9,72±0,43 

a-aMM11a3a, eA./11 788,80±30,24 878,40±27,01 * 

r1110K03a, MM011b/11 9,78±0,25 I 0, 58±0,18* 

Jl,llr o6111MM, eA./11 729,0±30,20 792±61,35 

nBK, MM011b/11 0,09±0,005 0,11 :1:0,003* 

TpMr11MI.IePMAbl, MM011b/11 0,98±0,08 1,03:1:0,07 

11Mna3a, eA./11 6,62±0,16 7,06±0,18 

Pa311M~HA C KOHJPOIIeM AOOOBepHbl npH: * p <0,05; ** p <0,0 1. 

Ta6JIN. J , ~ ... -. DOICIIRTUIN ....... y ~MilT a~­

IIOJpKq (M:tm, •·5• 

3pMTPOI.IMTbl, x 1012111 

reMor11o6MH, r/n 

reMaTOKpMT, :11\ 

Pa311M~MA C KOHTpolleM AOOOBepHbl npH: * p <0,05. 

MX KOnl>tl.leCTBa B KpOBM l..lbln/ISIT 

OnbJTHOH rpynnbl Ha 8,996 (p<0,05) 

no cpaBHeHMIO C KOHTpO/leM. Ypo­

BeHb reMorno6~otHa y nepBbiX 6bln 

TaiOKe ,QOCTOBepHO BbiWe Ha 13,7696 

(p<0,05), LITO CBH,QeTe/lbCTByeT 0 ero 

6onee HHTeHCHBHOM CHHTe3e B 3pHT­

POI..IHTax (ra6n. 3). TaKHM o6pa3oM, 

npe,qnmtceHHaH HaMH ,qo6aseca o6na­

,qaer He TOilbKO reMaronpoTeKrop-

2,02±0,05 

104,6±5,03 

22,64±0,55 

2,22±0,07* 

119,0:1::1 ,87* 

23,32±0,35 

lienee BblcoKaH >KH3Hecnoco6-

HOCTb 6blna o6ycnosneHa CHH>KeHH­

eM BCeX KaterOpHH OTXO,QOB lo1HKy-

6ai..IMH. TaK, «Heonno,q» CHH3H11CH 

Ha 1 ,6396 no cpaBHeHHIO C KOHTpO-

JleM, lfTO, OL!eBM,QHO, CBH3aHO, CO 

CHH>KeHHeM «no>KHoro Heonno,qa» 

lo1 CBH,QeTellbCTByeT 06 OnTio1MM3a-

1..1H H 3HepretHL~ecKoro 6anaHca. 

8 CBOIO Olfepe,Qb, KaTeropHH 

0, 75%, lfTO, BepOHTHO, B nepBYJO OL!e­

pe,Qb, .QOCTHranocb 6naro,qapH 

COxpaHeHMIO cpyHK4MOHa/1bHOCTIA 

rex MHTOXOHAPMa/lbHbiX ueneH, B 

KOTOpble nocrynano He6onbwoe 

KOilHLieCTBO pacrsopeHHOrO B HH4e 

KHCJlOpO,Qa, a TaiOKe OnTHMH3ai..IHH 

06MeHHbiX np04eCCOB, 06ycna811M­

Ba51 CHHTel 6onbwero KOI1MI.fecrsa 

AT<I> y oco6el1 onbiTHotii rpynnbl, 

onpe,qenHSI 11Y4wee Kal.fecrso cra­

HOBJleHHSI H lo1HTeHCio1BHOCTb pa3BM­

Tio1SI. YKalaHHoe Hawno csoe no,q-

TBep>K,QeHMe B npeHMyll!eCTBe On biT­

HOM rpynnbl no cpaBHeHHIO C KOH­

Tp011bHOH no KOilHLieCTBY HHLI 1-H lo1 

2-111 KareropHi4 no creneHH 3aMbiKa­

HMH annaHTOMCa (ra6n. 5). 

l<aLieCTBeHHOe H BbiCOKOHHTeH-

CHBHOe pa3Bio1THe 3M6plo10HOB ,QO 11 

cyTOK, o6ycn0811eHHOe npocpHJlaK­

THKOM rHn03HepreTHLiecKMX 1o1 

rMnOKCMLieCKMX COCTOSIHIAH, onpe-

,Qelllo1/1M CHH>KeHHe «3aMepWMX», 

«3a,QOX111AKOB» Ill «Cna6biX» Ha 1 ,88; 

HbiM, HO lot reMOn03TMLieCKMM 

,qeHCTBHeM. 
Ta6.1111. 4. noKaRTe.~~M 6MOKOHyPOJIII IIH~II, " (M:tm, n•800) 

AHTMOKCH,QaHTHble, 06MeHOCTio1-

MYI1MPYJOU4He, reMaronporeKrop-

Hble lot reMOn03TMLieCKHe CBOMCTBa 

H3Y4aeMOH ,qo6aBKH onpe,qen~otnH 

6onee BbiCOKYJO >tot3Hecnoco6-

HOCTb 3M6pHOHOB Ha BCeX 3Tanax 

3M6p~otoreHe3a. CTOMT OTMeTMTb, LITO 

OnbiTHaH napTMH npeBOCXO,QMT KOH­

TpOilbHYJO no BbiBO,QHMOCTH HHI..I lo1 

no BbiBO.QY l..lbln/lSIT Ha 5,60 (p<O,OS) 

M Ha 6,6296 (p<0,05) COOTBeTCTBeH­

HO (ra6n . 4). 
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0TXOA.IM•KYfiaqNII 

i~ ~ 
f u I • f; I It Ill I <I 
~ 3 • it ! ·a t j 10 oft J~ 
I • -~ !~~~ :1 ~ ::c .=! .I 

K 8,38± 3,00± 4,88± 2,75± 2,13:1:: 86,08± 78,88:1: 
0,98 0,60 0,76 0,58 0,51 1,22 1,44 

0 6,75:1:: 2,25:1: 3,00± 1,50± 1,00± 91,69± 85,50± 
0,89 0,52 0,60 0,43 0,35 0,98* +5,60 1,24* 

Pa3n~MA C KOHTponeM AOOOHpttbl nptt: 0 p <0,05. 

TMin•• s. Ka'niropllll ••" no cren•• ............ &IUiaHTOIICa .. 11-e 
cynu1 ••~•· "Cn•100) 

l'pynna KaHII'Optlll •• " 

1-11 2-11 3-11 

KOHTP011bHall 27 43 30 
OnwTHaA 36 51 13 

<I 
oft 

+6,62 



1 ,25 111 1,13% coorsercrseHHO no 

cpaBHeHIIIIO C KOHTpOileM (Ta611. 4). 

npeBOCXO~CTBO no Ka4eCTBY Ill 

lltHTeHCIIIBHOCTIIt pa3BIIITIIISI 3M6p~~t0-

HOB onpe~e11111110 n011Y4eH11te BbiCO-

KOKa4eCTBeHHOrO MOilO~HSIKa 

CYJO"'HOrO B03pacra, 4TO Bblpa311t-

110Cb B npeBOCXO~CTBe OnbiTHOM 

rpynnbl H~ KOHTpOilbHOiit no WKa­

llaM «nacrap» 111 «Onr~~tcrapr» B cpe~­

HeM Ha 0,8 (P<0,05) Ill 0,9 (P<0,01) 

6an11a COOTBeTCTBeH HO (Ta6n. 6, 7). 

npe~CTaBneHHble pe3yl1bTaTbl 

3KCnep~~tMeHTa no~TBep~lltllllt Hallllt-

4He y pacrsopa ri11114HHara Ko6an1r 

ra, ~~tcnonb30BaHHoro ~nSI opowe­

HIIISI HHKy6a41110HHbiX SIHL.I, aHTMOK­

CIIt~aHTHbiX, reMaTOnporeKTOpHbiX H 

CTIIIMYI1111PYIO~IIIX 06MeHHble npo­

L.IeCCbl CBOMCTB, KOTOpble o6yCI10BIIt-

11H CHIIt>KeH~~te OTXO~OB lltHKy6al..lHH 

Ill nOBbiWeHHe Ka4eCTBa 4blni1SIT 

cyro"!Horo B03pacra. 

BbiBOAbl. 3a c4eT pean~~t3a4HH 

BbiSIBileHHbiX aHTHOKCIIt~aHTHbiX, 

reMaronporeKTOpHbiX 111 cT~~tMyn~~tpy­

IO~IItx 06MeHHble npOI..IeCCbl 

CBOiiiCTB paCTBOpa rllllti..IMHaTa 

K06al1bTa, lltCnOI1b30BaHHOrO ~11SI 

OpOWeHIItSI lltHKy6a4MOHHbiX Sllltl..l 

Kyp, B npoBe~eHHOM lltCCile~OBa­

HMIIt n011Y4eHbl 6onee BbiCOKIIte 

noKa3aren 111 >KIIt3Hecnoco6HOCTIII 

3M6pHOHOB, OL.IeHeHHble no CHIIt>Ke­

HHIO BCeX KaTerOpHiil OTXOtiOB MHKy-

6a411tllt, a raK>Ke Ka"'ecrsa CYJ04HbiX 

4blni1SIT Ill MHTeHCIIIBHOCTIIt MX pa3BM-

THSI. 
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2. Ka.IIHMaH n.A., lieiiOBei.IKaSI 111.B. BIIHSI-

Hill@ XJlOpH,qa K06anbra Ha aKTIIIBHOCTb 

KIII04@BbiX ct~epMeHTOB Mera60III43Ma 

THIIIUIII 6. ~llCRO q~o~nrun C)'TOIIHOI'O MSpaCTa M WDIIIl «nacrapa, 

&ulnbl (M±m, n= I 0) 

l"pynn~o~ 

noaUTa~~ll KoHTponiiiiiUII OnbiTHIUII 

Pe¢lneKc noae.QeHHll 1,6±0,22 1,8±0,13 
nyn04HOe KO/Ibi.IO 1,5±0,22 1,8±0,13 
nn10cHa H nanbl.lbl 2,0±0,00 2,0±0,00 
l<niOB 2 0±0 00 2 0±0 00 
>KHBOT 1 6±0 16 1 9+0 10 
KpHrepHR «nacrap» 8,7±0,11 9,5±0,06* 

Pa111M~MR c KOHlpOileM AOCTOaepHbl npM: * p <0,05. 

Ta6.11111111 7. Ka11ec:no "blrugT c:yTOIIHOro aospacn. no wane ..OmiiClliPT'", 

6a11Jib1 (M:t:m, n=IO) 

rpynn~o~ 

OnbiTHU 

1,9±0,10 2,0±0,00 

nyn04HOe KOIIbi.IO 1,6±0,22 1,8±0,13 

nn lOCH a M nan bl.lbl 1,5±0,22 I ,8±0,13 

KniOB 2,0±0,00 2,0±0 

>I<MBOT 1,6±0,16 1,9±0,10 

KpMrepH iii cOnrHcrapr» 8,6±0,09 9,5±0,05* 

Pa311H~MR C KOHTpOJleM AOCTOIH!PHbl npM: * p <0,05. 
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The Role of the Optimization of Metabolic Processes in the Reduction of Embryonic Deaths in 

Chicken 

Monstakova T.V., Azarnova T.O., Kochish 1.1. 

Moscow State Academy of Veterinary Medicine and Biotechnology of K.l. Scriabin 

S11mm•ry: The efficiency of transovarial application of biostimulator cobalt glycinate (CC, in optimal concentration 

0.5% determined in earlier experiments) prior to incubation was studied on two treatments of chicken eggs (cross 

Shaver Brown, 800 eggs per treatment). The application of CC improved the efficiency of embryonic development in 

the treated eggs and decreased all categories of embryonic deaths in compare to non-treated control. The quality of 

hatched day-old chicks (Pasgar and OptiStart scores) was also higher in the CG-treated treatment. These 

improvements were related to the antioxidative properties of CC resulted in the optimization of basic metabolic 

processes in day-old chicks. The intensification of carbohydrate, protein, and lipid metabolism was found. Key 

metabolic indices evidenced stronger relationships between these processes in chicks hatched from CG-treated eggs; 

these relationships are necessary for the effectiveness and timeliness of the formation of adaptation mechanisms. 

The increase in the intensity of aerobic glycolysis predetermined higher energetic potential in CG-treated embryos 

and optimization of certain hematological indices defining the integrity of the erythrocytic membranes and intensity 

of the erythropoiesis. All these factors promoted the better homeostatic stabilization in CG-treated chicks. 

Key words: laying hens, cobalt glycinate, embryogenesis, embryonic deaths, antioxidant, hematological indices, 

lipid peroxidation. 
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