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CBOBOJHOPAIMNKAJIIBHOE OKUCJIIEHUE JIMIIUI1OB
N PEITPOAYKTUBHOE 310POBLE KOPOB

B.A. CAOOHOB!, A.T. HEXJIAHOB2, M.W. PEIIKW12, C.B. INIABYHUH?2,
I.H. BJIU3HEIIOBA?

CeoboanopaaukanbHoe okucienue jqununos (CPO) paccmarpuBaercsi Kak OJMH M3 JTOMHHH-
PYIOIIMX MeTA00MYECKHX MPOLECCOB, KOTOPbie 00eCneYuBaOT Peryisuuio (hyHKIHOHAIbHOM NesiTelib-
HOCTH (PU3MOJIOTHYECKUX CHCTEM OPraHM3Ma, a TaKkKe KaK MHIYKTOP OKCHIATHBHOIO CTpecca CBOOOJ-
HOPAJUKAJIBHON NaTojiornd. Peakuuu nepokCHIHOTO OKHUCJEHHS CIYKAT MCTOYHMKOM OCHOBHOW MACCBHI
JHEPruM, HeOOXOAUMOI ISl KU3HEAEATEJbHOCTH, U TOKa3aTe/ieM YCTOWYMBOCTH METADOJIMYECKHX Mpe-
BpauieHuii B opranusme. O0pa3oBaHue, HaKomJIeHue W yTuausanusa npoaykroB CPO koHTpoaupyer-
cd CHCTEMOH MPOTHMBOOKHMCJIUTENbHON (AHTHOKCHUIAHTHOM) 3amMThl, BKIOYaomeid HedepMmeHTa-
THBHBbIE M (hepMEeHTATHBHBbIE 3BeHbS. B YCI0BHAX OHOr0 MX KPYMHBIX IJIEM3aBOIOB MO pa3BeleHHIO
MOJIOYHOTO CKOTa KpacHo-mecTpoii noponsl «/Ipyxo6a» (I1aBioBckuii p-H, BopoHexkckas 00i1.) B 3uMHe-
CTOIJIOBBI Mepuoa HA 96 KopoBax Mbl M3y4ajud 0COOEHHOCTH (PYHKUMOHMPOBAHMS CHUCTEMbI MEPOKCHJI-
HO€ OKHCJIeHHe JIUMUI0B—AHTHOKCHAAHTHAS 3AIIUTA MPH HOPMAJTHLHOM Te€YeHUH OepeMEHHOCTH M recTo-
3e, a TAKXKe NPH HOPMAJLHOM TeYeHWH MOCJIEPOAOBOr0 MEpuoAa W NMpPH MOCJIEPOAOBOM DHAOMETPHUTE,
CYOMHBOIIOUMH MATKH W AMCHYHKUMH SHYHUKOB. Omnpenensiid coiepkaHue B KPOBM OOLIMX JIMIHMAOB,
X0JIeCTePUHA, TPUIVIMLIEPUAOB, MajJoHOBOro auaibaermaa (MJIA), cymmy cTaOMJIbHBIX MeTa0OJMTOB
okcuaa azora (NO°), Konuenrpauuio BuramuHoB E m C, akTruBHOCTh riayratuonnepokcuaassl (I'TIO),
rayratuonpeaykrassl (I'P), katanassi, cynepokcuamucmyrassl (COJ/I). Iloka3zano, 4ro B 0CHOBe pa3Bu-
THS T€CTO3a H OCTPbIX NMOCJIEPOAOBBIX OCJI0KHEHUIl Y KOPOB JIEXKHT BbICOKASI AKTHBHOCTb MEPOKCHIHOTO
okucienus: unuaos (IIOJI) u cucrembl OKCHAA a30TA MPU CHIZKEHUH MOIIHOCTH He()epMEHTATHBHOIO
3BeHA AHTHOKCHUIAHTHOW 3AIIMTBI M KOMIIEHCATOPHOM MNOBBINIEHMH AKTHBHOCTH (DepPMEHTATHBHOTO
3BeHa. Tak, B KpPOBH KOPOB, OOJIbHBIX TecT030M, OTMEYeHO YBenuueHne KoHuenrpamuu MJIA Ha
42,3-43,0 %, NO* — na 31,9-38,0 %. Ilpu Jerkoii ¢opme rectoza aKTHBHOCTb IyTATHOHIIEPOKCHAA-
3p1 (I'TIO) Bo3pocia na 11,0 %, karanaser — na 14,3 %, konuenrpauus suramuia C — na 24,1 %, a
KoJuyecTBo ButamMuHa E cumsuioch Ha 11,7 % u3-3a yBe/lMYeHHs €ro pacxoia Ha HETPATM3AIMI0 TOK-
cuyecknx mpoayktoB ITOJI. C ycuieHueM TspKeCTH maTojiormyeckoro mpomecca aktusHoctb I'TIO mo
CPaBHEHHIO C TAKOBOil Y KJIMHUYECKH 30POBBIX JKMBOTHbIX Bo3pactaja Ha 26,0 %, katanaspl — Ha
17,3 %, konuyectBo ButamuHa E cumxkanocs Ha 33,3 % (p < 0,01), suramuna C — Ha 17,2 %. Ha
t¢one nospimennss uHTeHcuBHOcTH CPO oTMeyann ycuiieHHe aHAIPOOHOrO pacmaaa yYIjaeBOAOB IS
obecnevyeHnsi TKaHell Pa3BMBAIONIETOCS MJIOJA JHEPrueil B YCJIOBHUSAX HEAOCTATKA KMCJIOPOIA, KOTOPbIi
BO3HMKAEeT B CBSI3M C PACCTPOMCTBOM MATOYHO-IUIAIIEHTAPHOTrO KpoBooOpamenus. BocnmaiurenbHbiit
npolecc B MOJIOBBIX OPraHax Mocjie poioB pa3BuBaJcs Ha (hoHe MOBbIEHUS KOHUeHTpauuu MJIA na
76,0 %, NO* — B 2,9 pa3a, akruBnoctu I'TIO — Ha 65,8 %, I'P — na 14,6 %, COJl — na 46,0 %,
Karajiassl — Ha 45,7 % u cHuKeHus1 conepxkanus Butamuna E Ha 35,5 %. Becmioanbie XKUBOTHbIE
¢ nuchyHKOHed SMYHUKOB XapPAKTEPH30BAJIMCh BBICOKOW AKTMBHOCTBHIO MPOIECCOB NEPOKCHIANUN
JIMNKI0B M HU3KOH reHepanueil OKCuaa a3ora, 0 4YeM CBHIETENbCTBYET MpeBbllIeHHEe KOHUEHTPAIMI
MJA B kposu Ha 57,0 %, akrusnoctu I'IIO — Ha 27,6 %, I'P — na 10,5 %, COJ — na 31,9 %,
KaTajgassl — Ha 24,3 % npu cHikeHuu coaepxanusg NO® Ha 56,9 % u suramuna E — na 31,6 %
N0 CPABHEHHIO C AHAJOTMYHBIMH MOKA3aTeJsIMM Y 3J0POBbIX KHUBOTHbIX. IlaneHue KoHueHTpauuu
NO® B KpoBH cjieyeT OTHECTH 32 CYET Pe3KOro CHUKEHUs FOPMOHCHHTE3Mpyoueid GyHKuuu suy-
HUKOB, M B TO e Bpems Hu3Kas npoaykuusi NO® MoKeT jiekaTh B OCHOBE HApyLIEHHUS] T€HePaTHB-
HOW (yHKUMH roHaa. BpiCOKasi aKTUBHOCTh PeaKUil MePOKCHAHOTO OKHCJEHHS CBOWCTBEHHA TaK-
JKe KMBOTHBIM C XPOHHYECKOI NMATOJIOrMeil MATKH, O/IHAKO JTH NMPOLECChl MeHee BbIPAaXKEHbI, YeM y
KOPOB C OCTPOii MaToJIOTHei.

KinoueBbie c10Ba: KOpPOBbI, KPOBb, NEPOKCHIAHOE OKHCJIEHHE JIMINHAOB, 0ePEMEHHOCTD, MOCJIe-
POIOBOIi MEpHOI, HOPMA, MATOJIOTHS.

CBoOogHOpaguKallbHOE, WIN MepoKcuaHoe, okuciaeHue aunuaos (CPO,
ITOJI) B HacTosIee BpeMsl pacCMaTpUBaeTCsl Kak OAMH U3 JTOMUHUPYIOLIUX Me-
Ta0OJIMYECKHUX IIPOLIECCOB, KOTOPhIE 00ECHEYMBAIOT PEryysluio (PyHKIIMOHAIIb-
HO#l AeITeNbHOCTU JIOObIX (DM3MOJIOIMUYECKMX CUCTEM opraHusMa. Peakiuuu me-
POKCUIHOTO OKWCJICHUSI HOCAT YHUBEPCAIBHBIN XapaKTep, CIyKaT MCTOYHUKOM
OCHOBHOI MAacChl SHEpPrMHU, HEOOXOMMMON IS XKU3HEAEITeIbHOCTH, 1 TTOKa3a-
TeJeM YCTOMUMBOCTU MeTabOIMYECKUX MpeBpallleHUuil B OpraHu3Me.

MHuimaropbl ¢cBOOOIHOPAAUKATBHOTO OKUCJIEHUSI — aKTUBHbIE (POPMBI
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kuciopona (APK), obpasyroimecss B OKCUIA3HBIX (MUTOXOHIPUATLHBIX) M OK-
CUIeHa3HbIX (MUKPOCOMAIbHBIX) peaKlMsIX a’pOOHOIro OKHUCJEHMS, MPOTeKar-
1IUX OpU ydyacTuU MoJjeKyisipHoro kuciaopona (O,). B mpoiiecce 3TuX peakuuit
O, moaBepraeTcs MOCJIeA0BAaTEJIbHOMY OIHOBAJIEHTHOMY BOCCTaHOBJICHUIO C
00pa3oBaHMEM TaK HAa3bIBAGMBIX CBOOOTHOPAIMKAIBHBIX COCTWHEHWIH, MMEI0-
IIMX HecIMapeHHbIH 3JeKTpoH. [Ipu moTepe KUCIOPOAOM OMTHOIO 3JIEKTPOHA
BHauajie oOpasyeTcsl CynepoKCHIHbIA aHMOH-paaukan (O, *), KOTopblil 3aTeM
npeBpalliaeTcss B nepruapokcwibHbli pagukan (HO,') u nepekuch Bogopoaa
(H,0,), mocnenyiolliee BOCCTAaHOBJIEHHE KOTOPOM COIPOBOXIAETCsl 0Opa3oBa-
HueM Bonbl (H,O) u rugpoxkcunbHoro paaukana (OH®). IlocnenHuit otauvaet-
Cs BBICOKON peakIIMOHHOM CIIOCOOHOCTHIO M BBICTYMAET OAHMM M3 OCHOBHBIX
nHuumatopoB ITOJI (1-4). Ilpu omnpeneneHHBIX YCIOBUSIX HEIH3MMaTHUYecKast
OUCMYyTalldsl CYIIePOKCUIHOTO aHMOHA MOXET IPOAYLIMPOBATh CUHIJICTHBINA KU-
ciopon (10,), obnagaommii, KaKk ¥ TMAPOKCWILHBIA paauKaj, BHICOKON peak-
LIMOHHOM U OMOJIOTMYECKOU aKTUBHOCTHIO.

A®DK BcTymamT B peakilii OKUCICHUS C TOJMHEHACHIIIICHHBIMY JIMIIU -
JaMM, B TOM YHUCJIE C XXUPHOKUCIBIMU OCTaTKaMu (PocdOIUMUAOB — OCHOBHBI-
MM CTPYKTYPHBIMU KOMITOHEHTaMU OMOJIOTMYECKMX MeMOpaH, U WHUIMUPYIOT
oOpa3zoBaHME LIEJIOT0O psiaa MoJeKyJaspHbIX MpoaykToB ITOJI (mepokcuaHbIX pa-
nukanoB RO,%): ruaporiepekuceil MOJMHEHACHIIIEHHBIX XUPHBIX KUCIOT, ajlb-
JIETUIOB W IHANBICTHIOB, KETOHOB, JAKTOHOB, SMOKCHUIOB, BEIIECTB THIIA OC-
HoBaHuil udda u ap. Bce oHM UTrparOT BaXHYI0 poJib B IIpolieccax CTPYKTYp-
HoIl MoauduKaluu 6uoMeMOpaH U UBMEHEHUU UX (PUBMKO-XUMUYECKUX CBOMCTB
(5). UpeamepHast mpoayKiMsl aKTUBHBIX (POPM KUCIOPOJa U U3OBITOYHOE HAKO-
IuieHue B opraHuame npoayktoB [1OJI mpuBoauT K U3MEHEHUIO (PU3UKO-XUMMU-
YECKMX CBOMCTB OMOMeMOpaH, aKTMBHOCTYM MHOTMX MEMOPaHOCBSI3aHHBIX (ep-
MEHTOB, HApYIICHWIO TMPOHUIIAEMOCTH, a 3aTeM CTPYKTYPHOH IIEJIOCTHOCTH U
TeHOTOKCUYECKOMY OKHMCIMTEIbHOMY noBpexaeHuio JJTHK (6).

OOpa3zoBaHue, HakoIUieHUe W yTuiausauusl npoayktoB CPO koHTpo-
JIUPYETCSI CUCTEMON MPOTUBOOKUCIUTENbHOU (AaHTMOKCUAAHTHOM) 3alUTHI,
BKITIOUAOIeil HedepMeHTaTUBHBEIE W (pepMeHTaTUBHBIE 3BeHBS. CHcrema
aHTUOKcugaHTHO# 3amuThl (AO3) orpaHMYMBaeT MpPOLIECChl CBOOOAHOPAIU-
KaJIbHOTO OKHWCJICHMS JIMIIUAOB MPAKTUYECKM BO BCEX €ro 3BEHbSIX U MOI-
IepKUBaeT 3TOT KJIacC peaKIMii Ha OTHOCUTEIBHO MTOCTOSTHHOM ypoBHe. OHa
KOHTPOJIMPYET CoAepXaHWe B OpraHmM3Me aKTUBHBIX (opM Kuciopozaa, CBO-
OOAHBIX paguKalaoB, MOJeKyIsdpHbIX MpoaykTtoB ITOJI (5) u urpaer MUCKI0-
YUTEJIbHYIO POJib B MOAACPXKAHUM TOMEOCTAa3a.

B depmentHoMm 3BeHe cucteMbl AO3 I1IeHTpaJlbHOE MECTO 3aHMMAaeT
MpeacTaBiIeHHAasl Mellb-, IMHK- M MapraHeucoaepXaluMu ¢hepMeHTaMu Cyrep-
okcupaucmyraza (COJl), KoTtopasl KaTalnu3upyeT peakluuio AUCMYTALIMU CyIep-
OKCUIAHWOH-pagnKaaa ¢ 00pa3oBaHMEM MOJIEKYISIPHOTO KUCIOpoAa M MepeKH-
CH BOIOPOIA, TaKXKe CITOCOOHOI OKa3bIBaTh TOKCUYECKOE JECTBHE Ha KIIETKMU.
Paspymienue monekyn H,O, ocyllecTBasiIOT (hepMeHThI KaTaja3a M TIyTaTUOH-
nepokcuaasa (8). Karanaza — rematuHcoaepxaluuii (epMeHT, paspyllaroiuni
H,0, 6e3 yyactusi akuenTtopoB Kucjaopona. JIoOHOpOM 3JEKTPOHOB MpPU 3TOM
CIYXXUT caMma Iepekuch Bojgopona. Karamaza JIMTENbHO COXpaHsET CBOIO aK-
TUBHOCTb, HE TpeOyeT SHEepTrMM aKTUBAllMM, a CKOPOCTb PeaKIMU Pas3IoKeHMS
MepoKcUaa BOAOPOIa JUMUTUPYETCS JIMIIL CKOPOCThIO muddy3uu cydcTpaTa K
aKTUBHOMY LIEHTPY depmeHTa. [IyTaTMoOHNEepoKcumasa, OquH M3 KOMIIOHEHTOB
AHTUTIEPEKMCHOTO KOMIUIEKCA, BKIIIOUAOIIETO TJYTaTUOH M TIyTaTUOHPEIyKTa-
3y, KaTaJIu3upyeT TIpeBpallieHne MepoKCcraa BOOOPOAa M THAPOITEPEKUCEH XKIp-
HBIX KHUCJIOT JO HETOKCHMYECKMX COeTUHEHMH. DPOGHEKTUBHOCTH TIYTATUOHIIC-
POKCUAA3HOTO MEXaHMW3Ma BOCCTAHOBJIECHMSI TMAPOINEPEKUCEil 3aBUCUT OT CO-
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JIepXXaHWsI B OpraHM3Me OCHOBHOTO IOHOpa Bomopoia — IimyTatnoHa. Ilommep-
JKaHWe JTOCTAaTOYHOTO KOJMYECTBA BOCCTAHOBIIEHHON (POPMBI TIIyTaTHUOHA, OKWC-
JITIOIIETocsd Tpu (PYHKIMOHUPOBAHUU TIIYTAaTHOH3aBUCUMBIX AHTUITEPEKUCHBIX
CHUCTEM, OCYLIECTBIIsIETCSI (DepMEHTOM TiiyTaThuoHpeaykTasoil (I'P).

B nHedepmentatuBHOM 3BeHe cucteMbl AO3 IeHTpajJbHOE MECTO 3aHM-
MaloT ToKodepoabl (9), M3 KOTOpbIX HauOOJIbllel OMOJOTrMYeCKOl aKTUBHO-
CThIO 00JlagaeT o-ToKodeposn (ButamuH E), mocrtymaloliuii B opraHusM ¢ pac-
TUTEJIbHBIMU M XKUBOTHBIMU KopMamu. CBOIO aHTHMOKCHIAHTHYIO (DYHKIIMIO OH
OCYIIECTBIISIET 3a CYET CO3MaHUS KOMITAKTHOM MeMOPaHHOM apXWUTEKTYPHI, TIpe-
JOTBpaIIaloieil aTaKy aKTUBHBIX (DOPM KHCIIOpPOJa Ha HEHACHIIIEHHBIE XUPHO-
KUCJIOTHBIE OCTaTKW MeMOpaHHBIX (OCHOIUMUAOB, JOKAIHHOIO pPa3pylLIeHUS
00pa3yIolIMXCsl KUCIOPOAHBIX Y JUMUAHBIX MEPOKCUIHBIX paauKanaoB. o-To-
Kodepoa chayXuT 3¢GGEKTUBHBIM «TYIIUTEIEM» CHUHIJIETHOTO KUCIOpOIa, aK-
LIENTOPOM aHMOH-paIuKalla KACIOpOoJa U «IepeXBaTYMKOM» CBOOOIHBIX paau-
KaJIoB, HEMIOCPEACTBEHHO pearupys ¢ HUMU Ha ctaauu obpbiBa uenei (10, 11).

[IpuHSATO CUMTaTh, YTO AaKTUBHO PEarupoBaTh C MEPOKCUIHBIMU pPaayi-
KajlaMyd MOXET TOJIbKO BoccTaHOBJeHHas (deHonbHasg) ¢dopMma BuTamuHa E,
WMEIOIAasi CBOOOMHYIO THAPOKCWIbHYIO Tpyrmy. Cpenm BeIIecTB, CIOCOOHBIX
BOCCTAHABIMBATh OKUCJIEHHYIO XMHOHHYIO (hOpMYy B (DEHOJBHYIO U TEM CaMbIM
pereHepupoBaTh aHTUPAIUKAIbHYI0 aKTUBHOCTh BUTaMMHa E, BaxHeiilllee 3Ha-
YyeHMe UMeeT aCKOpOWMHOBAsl KMCJOTa, BHICTYIAOIIas B KayecTBE OOHOpa Ipo-
TOHOB U cuHeprucrta ButamuHa E (12, 13). Kpome Toro, oHa MOXeT cama
B3aMMOJIEMCTBOBATb C CUHIJIETHBIM KHMCJIOPOIOM, THMAPOKCUJIBHBIM pPaIvKalioM
U CYNEePOKCUIHBIM aHUOH-PaIMKaJIOM, pa3pylluaTh rnepokcua Bogopoaa (14, 15).
BoccraHoBneHne aCKOPOMHOBOM KUCIOTHI OCYIIECTBIISICTCST 32 CUET BOCCTAHOB-
JICHHOTO TJIyTaTHOHA. TecHas B3aMMOCBSI3b aCKOPOMHOBOM KHUCJIOTHI ¢ TOKO(de-
pOJIOM M TJYTaTUOHOM JeJaeT €€ BaKHbIM KOMIIOHEHTOM OMOJOTMYECKON He-
(bepMeHTAaTUBHOI CUCTEMbl aHTUOKCUJAHTHOM 3allIUTHI.

B pabortax mociegHuX JieT JOKa3aHO, YTO B peakLUSIX OKUCIUTEIbHOTO
cTpecca M B MeXaHU3MaX aHTMOKCHMIAHTHOM 3allUThl TakxKe MpUHUMAaeT yda-
ctre okcug azota NO* (16-22). Ero 3ammTHbI 3G@EKT CBI3BIBAIOT CO CITOCO0-
HOCTBIO YBEJIMYMBaATh AKTUBHOCTb AHTUMOKCUIAHTHBIX (epMeHTOB (23, 24), a
TaKke B3aMMOACHCTBOBATh C CYITEPOKCHMIAHWOH-pAIUKAJIOM M 00ecCIeYnBaTh
JETOKCUKALIMIO TTOTEHILIMAIbHO OMAaCHBIX aKTUBHBIX (hopM Kuciopoaa (5, 17, 22).

Ilpn umcxomHoit HemocTaToyHOCTH cucTeMbl AO3, NpM CHIXXEHUM e
MOIIIHOCTU M3-3a BO3IAEHCTBMS SKCTPEMaIbHBIX BHEIIHUX (DAKTOPOB UM B CHUITY
BHYTPEHHUX (DU3MOJOTMUYECKUX MPUUYMH OTMevaeTcs Bbixoa mpoiieccoB [1OJI 3a
perynpyembie Tpenesibl, M30BITOYHOE HAKOIUIEHHE ero TOKCMYECKHX IPOIYK-
TOB, pa3BUTHE OKUCIUTEIHLHOTO CTpecca M CBOOOTHOPAIMKAIBHON IATOJOTHU
(1, 25, 27) co CTPYKTypHO-META0OJIUYECKUMU M3MEHEHUSIMU B OpraHax perpo-
OYKIMWA W BO3HUKHOBEHHMEM TaKMX 3a0o0JIeBaHMil, KaK eToIialleHTapHas He-
JOCTaTOYHOCTb, TMO3IHUI TOKCUKO3 OEpeMEHHBIX, IMIALEeHTUThI, aHTeHATAIbHAS
TUIIOKCHUS TIJI0Ja, 3alepXKaHue Mocieaa, mocaepoaoBasi CyOMHBOMIOLMST MaTKU 1
sHAOMETPUT (28-32), XpoHUUYECKUE MATOJOTUM MATKU U SIMYHUKOB, COIPOBOXK-
Jaemble OecrionueM (33-35).

ITosToMy B Hay4HOIT JUTEpaType MOCASTHUX JIET BEAYTCS aKTUBHBIE 00-
cyxxaenust poaud [TOJI B MoneKyJISIpHbIX MeXaHW3Max aJalTUBHBIX peaklUWid U B
reHe3e MHOTHMX 00JIe3Hei MPOAYKTUBHBIX KMUBOTHBIX.

Lenp HacTosield paboOThl 3aKiamoyagach B M3YYEHUHM OCOOCHHOCTEM
(bYyHKIIMOHMPOBAHUS CUCTEMBI TEPOKCUTHOE OKWCICHUE JMIMUI0B—AaHTHOKCH-
JaHTHasl 3alldTa M OKCHMIA a30Ta Yy BbICOKONPOAYKTUBHBIX MOJIOYHBIX KOPOB
py GU3NOJIOTHUUECKOM 1 TTATOJIOTUIECKOM TEUCHNHN OepEeMEHHOCTH M TOCIEPO-
JIOBOT'O Mepuoa.
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Memoouxa. ONBITEl TIPOBEAOIUIN B 3UMHE-CTOMIOBBIN Tiepuon 2009
roga Ha 1emsaBoae «/pyx6a» (IlaBnoBckuii p-H, BopoHexckast 06i.) Ha 96
KOpOBaX KPacHO-TECTPOM MOPOABI CO CPETHETOAOBO MOJIOYHOU MPOAYKTUBHO-
CTBIO TIO cTamy 6,5 TBIC. KT IIPY NIPUBSI3HO-BBITYJIBHOM colepxXaHuu. Mx paimoH
BKJIIOYAJ CUJIOC KYKYPY3HBII, CEHO JIYTOBOE, COJIOMY SIDOBBIX KYJIbTYp, KOHIEH-
TPUPOBAaHHbIE KOpMa, MaTOKYy M IMOBapeHHYI0 cojib. OOEeCleYeHHOCTh pallMoHa
Imo obieli nmuTarenbHOCTH coctaBuwiaa 100 %, mo mepeBapyMOMY IPOTEHUHY —
98 %, caxapy — 98 %, kanbuuio — 73 %, dochopy — 72 %, kaporuny — 92 %;
caxapo-npoTeuHoBoe oTHolueHue — 1:1, kanbuuii-pochopHoe — 1,8:1. beuin
copMHUpoBaHBI ceMb TPYITI XUBOTHBIX: | (n = 9) — ¢ HOpMaJIbHBIM TEYCHHUEM
o6epeMmeHHocTH, Il (n = 9) — ¢ nmpu3HaKaMu recto3a B JIETKOW (hopMe TeueHMUsI,
IIT (n = 9) — c nmpuzHaKamu recTo3a B TsLKesoi dopme Teyenust, IV (n = 17) —
C HOpPMaJIbHBIM TeYeHMEM TOCepoaoBoro mepuoaa, V (n = 28) — ¢ oCTpbIM
nocaepoaoBbIM dHAOMETpUTOM, VI (1 = 12) — ¢ XpOHMUYECKO CYOMHBOJIOIU-
eit matku, VII (n = 12) — ¢ runodynkuuein smyHUKoOB. DyHKIIMOHAIBHOE CO-
CTOSTHME TIOJIOBBIX OPraHOB OMPENEISIM METOIOM TPaHCPEKTAJIbHON Tayibla-
mu. /JInarHo3 Ha recTo3 yCTaHABIMBAJIM Ha OCHOBAaHMH BU3YAJILHOTO BBISBICHUS
MaTOJIOTMYECKNX OTEKOB TMOIKOKHON KIIETYATKN B O0JIACTH 3aTHUX KOHEUHOCTEH,
OpIOIIIHOM CTEHKM W TIOATPYIKA, M3MEPEHUs apTepHaJbHOTO JaBJICHHS C ITOMO-
1IbI0O MEAUILIMHCKOTO TOHOMETPA, BbISIBICHUSI KOHIIEHTPALMK Oejika B MOYE C MC-
MoJIb30BaHUEM MHIMKATOPHBIX M0J0cOoK AIbuPHAN («Lachema», Yexust).

KpoBb monyuanu m3 sspeMHOI BeHBI B YyTpeHHUE Yachkl. B KauecTBe aH-
THUKOATyJISTHTA MCITOJIb30Bal TerapuH. B KpoBHM OlLleHMBAIM KOJIMYECTBO Majo-
HoBoro auaibaeruga (MJA), aktuBHOCTh TiayTatnoHnepokcuaassl (I'TIO), roy-
tatuoHpeaykrassl (I'P), kartanasel, cynepokcumaucmyrassl (COJ) (36), cymmy
cTabwibHbIX MeTabonutoB okcuaa azora (NO®) (37). CoaepxxaHue BUTAMUHOB
E u C onpenensiiim B ChIBOPOTKE KPOBU CIEKTPOGOTOMETPUUYECKUM METOAOM
(38), oOLIMX JUMOUAOB, XOJeCTeprMHA U TPUTIULIEPUIOB — C MOMOILLIbI HAOOPOB
¢upm «Vital Diagnostica» (Poccust) u «Lachema» (Uexusi), MOJJOUYHOM KUCIOTHI
B KPOBM — 10 peakuuu ¢ mapokcuaudenmiom (36).

CTraTUCTHYECKYl0 00pabOTKy MaHHBIX IPOBOAWIM C IOMOILBIO MpPO-
rpammbl Statistica v. 6.0. JIoCTOBEPHOCTb pasIM4Wil OLIEHMBAJIM METOAOM Iap-
HBIX CPaBHEHUI, UCIOJb3Ys f-Kputepuil CThIOACHTA.

Pesyasvmamer. TlaTonoruss 6epeMeHHOCTH Y KOPOB, KIMHUYECKU MPOSIB-
JIAI01IAsICsl CUMIITOMOKOMIUIEKCOM TecTo3a, pa3BuBajgach Ha (hOHE aKTUBALUM
MPOLIECCOB MEPOKCUAHOIO OKUCICHUS JUIKUIOB MPU OJHOBPEMEHHOM TMOBBIIIIE-
HUM aKTMBHOCTU CHUCTEMbl AHTUOKCHAAHTHOM 3alllMThl KaK KOMIIEHCATOPHOM
peakuuu Ha nospexaatollee Aeiicteue npoaykros ITOJI (tabma. 1).

1. TToka3aTeau cUCTEMbI MEPOKCHAHOE OKHCJIEHHE JIMNMUAIOB—AHTHOKCHIAHTHAS 3a-
IATA Y KOPOB KPACHO-TECTPOil Mopoabl NMpu (PU3HOIOrHYECKOM W MATOJIOrHye-
CKOM TeyeHnu Oepemennoctd (M=Em; mnemsaBon «pyx6a», ITaBmoBckuii p-H,
Boponexckast 00i1.; 3uMHe-cToiioBblii nepuoa 2009 roaa)

TMokasaress Knuanyecku I'ecto3 B nerkoit T'ecto3 B TsXKenmoi
3m0poBbie (1 = 9) dopme (n =9) dopme (n =9)
MJA, MKMOJIB/ T 1,040,140 1,490,120 1,48+0,140
I'TI0, mmons GSH/(o1 * MuH) 14,6+1,54 17,2+2,11 18,4+2,58
Karanaza, mmoinb HyOy/ (11 * MuH) 30,1£1,26 34,4+0,93 35,3+£2,44
Buramuu E, MkMosb/1 11,24+0,89 9,94+1,20 7,7+0,93
Butamun C, MMomb/1 14,5+5,73 18,114,02 12,0£1,69
NO*, MKMOJIB/JT 60,1£8,02 83,0+7,87 79,3+8,19

[Mpumeuanwue MIA — manoHoBslii auanbaerua, ['TIO — riyratnonnepokcunasa, GSH — BocctaHOB/IEH-
HbIi1 ryTaToH, NO® — cyMMa cTabWJIbHBIX MeTabOJIMTOB OKCHIA a30Ta.

Hcxong u3 yBennuyeHUs] KOHLIEHTPAIMU B KPOBUM MaJOHOBOTO AMAjble-
ruaa, MX KOJMYECTBO Y >KMBOTHBIX C JIETKOM (popMoOil rectosa Bo3pacTajo Ha
43,0 % 1o cpaBHEHUIO C TaKOBBIM Yy 3740poBbIX KopoB (p < 0,05). Ilpu stom
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aktuBHOCTh I'TIO yBenmuunace Ha 11,0 %, xaramasel — Ha 14,3 %, comepxa-
Hue cTabmwibHBIX MeTabomToB NO* — Ha 38,0 %, Butamuna C — Ha 24,1 %. B
TO Xe BpeMsl KoauyecTBO BUTamuHa E, He cuHTe3upylollerocs B OpraHusMe,
cHu3mIOCh Ha 11,7 %, 4To OBUIO CBSI3aHO C YBEIMYEHUEM €TO pacxoma Ha Heii-
Tpaau3aluio Tokcudeckux npoaykros ITOJI.

YcuneHue TSKECTU TMATOJIOTMUYECKOTo Mpoliecca BhI3bIBANO AajlbHeilee
MOBBILIEHNE aKTUBHOCTU (DEPMEHTAaTUBHOIO 3BeHa cucTeMbl AO3 U CHIZKEHUE —
HedepMeHTaTUBHOrO. AKTUBHOCTh I'TIO 1Mo cpaBHEHMIO ¢ KIMHUYECKU 300PO-
BBIMM XXMBOTHBIMM Bo3pacTtaia Ha 26,0 %, katamasel — Ha 17,3 %, KOJIM4eCcTBO
putamuHa E cHmxanock Ha 33,3 % (p < 0,01), uramuna C — Ha 17,2 %.

Ha ¢one nosbiiieHust uHTeHCUBHOCTH CPO ObLIO OTMEYEHO CHUXE-
HUE KOHIEHTpaUuM B KpoBU OOwWIMX aunuaoB ¢ 4,1+0,35 no 3,1x0,18 r/m,
i Ha 24,4 % (p < 0,05), yBeaudeHHWe KOJHMYECTBA TPUTIHULEPUAOB C
0,5£0,02 mo 1,1£0,04 mmonn/n, wim B 2,1 pasza (p < 0,001), MOIOYHOI KHUCTIO-
ol — ¢ 1,8£0,07 mo 4,5+0,13 mmons/a, uau B 2,5 pasa (p < 0,001). IMocneaHee
00CTOSITENTbCTBO CBUACTEIBLCTBYET 00 YCHIIEHMM aHA3’pOOHOTO pacliaga yIiieBo-
JIOB JUIsl oOecrieyeHUsl TKaHeil pa3BUBAIOLLETOCS IUI0Ja BHEPrueil B YCJIOBUSIX
HeJocTaTKa KUCIOpoJa, KOTOPbIii BOBHUKAET B CBSI3UM C PacCTPOMCTBOM MaTOu-
HO-TIAaLleHTApPHOTO KPOBOOOpAILIEHUSI.

YcraHoBiaeHO Takxke goctaroyHo akTuBHoe ITOJI mpu pazBuTuuM B Mo-
JIOBBIX OpraHax BOCHAaJIMTEJbHBIX IPOLIECCOB Mocie poaoB (Tads. 2). O6 sToM
CBUIIETETLCTBOBAJIa BHICOKAs KOHIIEHTpamus B KpoBu MJIA, TpeBBIIAtONMIAast
AHAJIOTMYHBIN TTOKa3aTellb Y KIIMHWYECKN 3T0POBEIX XMBOTHBIX Ha 76,0 %. Ilo-
JO0OHasl TeHAEHLMSl ObLia OOYCJIOBJEHA PE3KUM YBEJUUYEHUEM HEUTPOUIbHOM
1 MakpodarajabHOi TPOAYKLMU aKTUBHBIX (OpM KUCIOponda, HabaomaeMoi
MpY BOCITAJIUTENIBHOM IIpoliecce. B To e BpeMsI TaKMM XMBOTHBIM CBOIICTBEH-
HO KOMIIEHCATOPHOE BKJIIOUEHUE (epMEHTATUBHOIO 3BE€HA AHTUOKCUAAHTHOM
3aluThl. AKTUBHOCTh I'TIO KpoBM y OOJBHBIX KOPOB OKa3ajach BbILIE Ha
65,8 % (p < 0,001), TP — Ha 14,6 % (p < 0,05), COI — Ha 46,0 % (p < 0,001),
Kartanasel — Ha 45,7 % (p < 0,001). OmHaKO HEBBICOKMIT pOCT aKTUBHOCTH [P
no cpaBHeHuto ¢ I'TIO MoxeT cBUAETENLCTBOBATbH O HEJOCTATOYHOCTU (DYHK-
LAOHAJILHOTO MOTEHIIMAala TJyTaTUOHOBOIo 3BeHa cucTeMbl AO3 1 Hecriocoo-
HOCTM aficKBaTHOTO IOIIOJTHEHUS ITyJla BOCCTAHOBJIIEHHOTO ImyraTroHa (39).

2. [Toka3aTeau cHCTeMbl NMEPOKCHIAHOE OKHC/IEHHE JIMNMUAI0B—AHTHOKCHAAHTHAS 3a-
MUTA Y KOPOB KPACHO-NECTPOil MOpoAbI nMpu (hU3MOJOrMIECKOM M MATOJIOrHYe-
CKOM Te4YeHHH TNocjepoaoBoro nmepuona (M=m; nnemsaBon «pyx6a», [TaBnos-
CcKuii p-H, BopoHexckas 061.; 3umMHe-cToiiioBbiii iepuoa 2009 roaa)

dusznonoruyeckoe OcTphiii Xpouunueckasi |[unodyHkums
INokazarenb T€YEHHE TMOCIEPOIOBOTO |[IHAOMETPUT |CYOMHBOJIONHUS |TUYHUKOB

niepuona (n = 17) (n=28) (n=12) (n=12)
MIA, MKMOIIB/ T 1,00£0,050 1,76£0,400 1,45+0,030 1,57£0,060
I'TIO, mmons GSH/(o1 * MuH) 9,4+0,32 15,8+0,44 13,7£0,45 12,0£0,64
I'P, mxmonb G-SS-G/(J1 * MUH) 293,1+£10,88 336,249,06 299,0+7,11 324,018,24
COJ, yci. en/Mr reMorioonHa 0,720,030 1,050,030 0,9740,040 0,950,050
Karanaza, mmosnb HyO,/ (31 - MuH) 25,9+0,57 37,6+0,63 33,0+1,28 32,240,84
Buramuu E, MkMosb/1 23,7+3,48 15,3£0,93 28,3+2,79 16,24+2,78
NO*, MKMOJIb/JT 47,840,29 138,747,14 - 20,6+2,21

Mpumeuanue MIA — manoHoBbiit auanbaerun, ['TIO — riyrarmonnepokcunasa, ['P — riyraTmoHpenyk-
taza, COJl — cynepokcumaucmyraza, GSH — BoccraHoBIeHHbIN T1yTaTHOH, G-SS-G — OKMCJIEHHBIN TIyTaTH-
oH, NO*® — crabujibHble METabOIMTHI OKCUaa a3oTa. [1Ipouyepk o3HayaeT OTCYTCTBHME MaHHBIX.

OmHOBpEMEHHO Yy 3a00JIEBIINX XKMBOTHBIX OTMEYall CHIDKEHUE aKTUB-
Hoctu HepepMmeHTaTuBHOTO 3BeHa AO3. Copepxkanue ButamMuHa E B ux KpoBu
okaszanoch Hmke Ha 35,5 % (p < 0,01). ducbananc B cuctemMe AO3 He TO3BO-
JISUT TIoAmepkuBath Tpouecchl [10JI Ha OTHOCUTETHHO CTAOMIIBHOM YPOBHE, UTO
MOIJIO CIIY>KUTh TIPEATNIOCHUIKOM K TTOBPEXICHUIO KJIETOYHBIX CTPYKTYP SHAOMET-
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pUsl HakarJMBalOMMUCH Tokcrudeckumu npoayktamMmu CPO u pa3BuTuiO TOCHe-
pomoBoii maromorun. [Ipm 3ToM B opraHu3Me y OOJBHBIX KOPOB TPOMYKIIAS OK-
cuma a3oTa Bospactana B 2,9 paza (p < 0,01). McTouHMKOM ero reHepaluy CTa-
HOBWJINCh MMMYHOKOMIIETEHTHBIE KJIIETKM — Makpodaru u HehTpodmisl (16).
OOnanasi aHTMOKCUIAHTHBIM M MMOpeIaKCaHTHBIM aelictBueM, NO°®, ¢ omHoit
CTOPOHBI, OrpaHMYMBA MHTEHCUBHOCTb IEPOKCHUAHBIX peakiuii, ¢ IpPyrom —
YTHETAJT COKPATUTEIbHYIO JAESITeTbHOCTh MATKM M BBI3BIBAJI COOM B (pM3MOIOTHYE-
CKOM TEUYEHHUH TOCJIEPOIOBBIX MHBOIIOIMOHHBIX TIPOIIECCOB B ITOJIOBBIX OpraHax.

Ilepoxkcunaiiys TUMUAOB Y KOPOB C BOCHAIUTEIbHBIMU 3a00JI€BAHUSIMU
MAaTKM COMNPOBOXAAJIACh CHUKEHMEM KOHLEHTpPALMd B KPOBU OOIIMX JIUITUIOB
Ha 17,9 % (2,71%£0,04 nmpotus 3,30%0,18 r/m, p < 0,001), xonecTteprHa — Ha
44,0 % (2,68+0,12 ipotus 4,78+0,33 mmons/i1, p < 0,001).

Bricokast aktuBHOCTh peakiuii [1OJI coxpaHsiiach y KOpOB M IpU pas-
BUTUU XPOHUYECKOU IaTOJOTMU TOJIOBBIX OpraHoB (cM. Taba. 2). Tak, y Xu-
BOTHBIX C XpOHMYECKOM CYOMHBOJIIOLME MaTKW KOHILIEHTpalus B KpoBu MJIA
MpeBhIIIala TAKOBYIO Yy 300poBbIX Ha 45,0 %, aktuBHocTh I'TIO — Ha 45,7 %,
COJl — Ha 34,7 %, xaranasel — Ha 27,4 % (p < 0,01-0,001). ¥ xopoB ¢ auc-
(byHKIIMEl SMYHMKOB 3Ta pa3HUIIA IO TeM K€ MOKa3aTeIsIM COCTaBUJIa COOT-
BetcTBeHHO 57,0; 27,6; 31,9 u 24,3 % (p < 0,001). IIpu XpoHUUECKOW MATOIO-
TUY MaTKW BBIPaXKEHHBIX pa3nunii 1o akTUBHOCTH I'P 1 comep:kaHMM BUTAMM-
Ha E BBIIBIEHO HE OBLIO; Y XXMBOTHBIX ¢ TUMOGYHKIINEH TTOJIOBBIX Xele3 aKTHUB-
HOCTb 3TOro (epMeHTa MpeBbllIaja MoKa3aTeslb Y 3A0POBBIX XKMBOTHBIX Ha
10,5 %, a xonueHTparusa ButamuHa E 6vla Hike Ha 31,6 %. B nocienneM ciy-
yae KOpPOBbI XapaKTepH30BAIMCh HU3KOM reHepalueil okcraa azora. KoHiieHTpa-
LIVST €T0 CTAOMIIBHBIX METa0OJIMTOB B KPOBM Oblla HIKe Ha 56,9 % (p < 0,001).

HUcxoast u3 Toro, uro odbpaszoBaHue B opraHuame NO® B3aMMOCBSI3aHO C
AKTUBHOCTBIO OMOCHHTE3a MOJ0BLIX cTepounoB (40, 41), mageHue ero KOHLEH-
TpaluuU B KPOBU CJEAYET OTHECTH 32 CUET PE3KOr0 CHUXKEHUSI TOPMOHCUHTE3M-
pyroieit pyHKIMM SMIHUKOB. B To ke Bpems Hu3Kast npoxykumst NO® npu yka-
3aHHOM TIaTOJIOTMM MOXET JIeXKaTh B OCHOBE HapyIIeHUs] TeHEPATUBHON (DYyHKIIUU
TOHaJ, IMOCKOJIbKY 3TO CO€AMHEHUE BKIIOUEHO B KOHTPOJb CEKpPelUM TMIOTa-
JJaMyCOM TOHaJOTPONMH-PUTU3UHI-TOPMOHA U TUMOGDU3OM JTIOTCMHUZUPYIOLIE-
ro ropMOHa, OTBETCTBEHHBIX 3a OBYJISTOPHYIO (DYHKIIMIO TOHaA (41-44).

Takum obpa3oM, aKTMBU3ALMIO CBOOOTHOPAIVKAIBHOIO OKUCICHUS, pa3-
BUTHE OKHUCJWTEIBLHOIO CTpecca M CBOOOJHOPAAMKAIBHON MAaToJOrMyM Ha (oHe
HecOaTaHCMPOBAHHBIX M3MEHEHWI B TeHEpallMy OKCHIA a30Ta M TIyTaTUOHO-
BOM 3BeHE aHTUOKCUAAHTHOU 3amiuThl (AO3) ciaeayeT OTHECTHM K OCHOBHBIM
MeXaHM3MaM, TMPUBOISIIMM K HApyIIEHUSIM PENpOAyKTUBHONW (DYHKIMM Y BbI-
COKOIIPOMYKTUBHBIX KOPOB. BbISABI€HHbIE 3aKOHOMEPHOCTH BO B3aMMOCBSI3U pe-
MPOMYKTUBHOTO 3I0POBBSI XXMBOTHBIX, (DYHKIIWM CHCTEMBI IEPEKMUCHOTO OKMCIIe-
Hus aununoB-AO3 M okcuaa a30Ta MOTYT ObITh MCIOAb30BaHbI MPU pa3padoTKe
HE0OXOAUMBIX JIEYEOHO-MPODUTAKTUIECKUX MEPOTIPUSTUL.
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Abstract

Free radical lipid oxidation is currently considered as one of the dominant metabolic
processes of physiological system functional activity. When it goes beyond regulated limits it is
considered as an inductor of free radical pathology oxidative stress. In the conditions of a big
dairy cattle breeding farm (Voronezh Province), specialized in Red-and-White breed, the func-
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tioning peculiarities of the peroxidation system lipid-oxidant defense in cows at the normal course
of gestation and at gestosis, at the normal course of postpartum period and at puerperal endo-
metritis, uterus subinvolution and ovarian dysfunction were studied. The state of lipid peroxidation
processes and antioxidant system were evaluated by determining total lipid content, cholesterol,
triglycerides, malonic dialdehyde (MDA), nitrogen oxides (NO*), E and C vitamins concentrations,
glutathione peroxidase (GPO), glutathione reductase (GR), catalase, superoxide dismustase (SOD)
activity in blood. It is demonstrated that the high activity of lipid peroxidation reactions and the
system of nitrogen oxide at decrease of antioxidant defense non-enzymic link capacity is the basis
of gestosis and acute postnatal complications. Thus, an increase of MDA concentration by 42.3-43.0 %,
NO* by 31.9-38.0 % was observed in cows with gestosis. At mild gestosis the glutathione peroxidase
activity, catalase activity and vitamin C concentration increased by 11.0 %, 14.3 %, 38.0 %, and
24.1 %, respectively, while vitamin E concentration decreased by 11.7 % due to more consump-
tion for neutralization of the toxic peroxidation products. At more sever pathology, the glutathione
peroxidase activity and catalase activity in blood increased by 26.0 % and 17.3 %, respectively,
when compared to the healthy animals, while vitamins E and C concentrations decreased by 33.3 %
(p <0,01) and 17.2 %, respectively. As free radical oxidation intensified, an anaerobic degradation
of carbohydrates was activated to supply the tissues of developing fetus with energy under oxygen
deficit occurred because of violation of the blood circulation. Postpartum inflammation in the
genital organs in cows developed against the background of increase of MDA concentration by
76.0 %, GPO and GR activity by 65.8 % and 14.6 %, respectively, SOD by 46.0 %, catalase by 45.7 %,
2.9 times increase of NO® concentration and reduction of vitamin E content by 35.5 %. Infertile
animals with ovarian dysfunction were characterized by high activity of lipid peroxidation proc-
esses and by low level of nitrogen oxide generation. This is indicated by an increased concentration
of MDA by 57.0 %, activity of GPO by 27.6 %, GR by 10.5 %, SOD by 31.9 %, catalase by
24.3 %, with a reduced content of NO* and vitamin E by 56.9 % and 31.6 %, respectively, in com-
parison with healthy animals. A decrease in NO® concentration in blood could result from a sharp
depression of hormone synthesizing function in ovaries, and low NO* production could disturb
functions of the gonads. The high level of peroxidation is peculiar to animals with chronic uterus
pathology, however, it is less expressed than in cows with acute course of the pathological process.

Keywords: cows, blood, lipid peroxidation, gestation, postpartum period, norm, pathology.
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PaccmoTpeHbl  criocoObl  ukcauuu
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U TIOHSITUE XUPYPTrMueckoir MHbeKuuu, cpencr-
Ba M METOAbl OOUIEl M MECTHOI aHEeCTe3WH.
YromsiHyThl HOBelllMe LIOBHBIE Marepuaibl U
MPUCIIOCOOIEHUs IS COeNMHEHUs] TKaHeM.
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pauuii y XKMBOTHBIX Pa3HbIX BUAOB M aHATOMO-
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