/K.A. Pymxoeckas, H.JI. Komosuu, A./]. Tazanosuu
OKUCJIUTEJbDHAA MOJU®UKAIIUA JIUIIN10B U BEJIKOB
B JIETKUX U IIJIASBME KPOBU HOBOPOK/IEHHbIX MOPCKHUX CBMHOK
B IMHAMMUKE IT'NITEPOKCUU

YO <«benopyccrxuii zocydapcmeenmviiic. MeOUYUHCKUL YyHUBEPCUMEM >
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H3yueno eausnue 01umenvHol 2unepokcull Ha cooepranue npodyKmos Nepexucrozo OKUCIEHUs Junudos, Kapoo-
HUTBHBIX NPOU3BOOHBLX AMUHOKUCAOM 6 OeaKax u sumamund E 6 sezkux u niazme Kpogu HOBOPOKOCHHBIX KUGOMHBLX.
Yepes 3 cymok coo0epixaniiss HOBOPOKOEHHBIX MOPCKUX CBUHOK 6 yYcaosusx eunepokcuu 6 BAJIJK npoucxodum naxonie-
nue npodyxmos IOJI u yeeruuenue codepxanus KapoOHUIBHBIX NPOU3GOOHBIX amunokuciom 6 6eaxax. Ha 7 cymxu
Hab.10daemcs nooasaeHue NPoyeccos NEePoKCUOAUUN 6 1e20UHOU MKAHU, 8EPOSMHO, 3d CUEM 3HAUUMETLHOZ0 YeeauUe-
Husi codepxanus sumamuna E 6 aezkux nosopoxdennoix. OOHAKo pecypcol mokopeposa Gbicmpo ucmowaomcs u
yepes 2 nedequ U 6 A€ZKUX, U 68 KPOGU YGEAUUUBAEINCS COOCPKAHUE NPOOYKINOE NePoKCcUdduuy 6eaKos U JUnudos.
[lucbaranc 6 OKCUOAHMHO-AHMUOKCUOAHMHOU CUCTNEME, BI3GAHHBII 6030€TiCEUEM BICOKOU KOHUESHMPAUU KUCIOPO-
da 60 6Jvixaemom 6o3dyxe, moxem Goimo 00HOU U3 NPUUUH NOGPEKOEHUSL LeZOUHBIX CIMPYKMYP Y HOBOPOIKOEHHBLX,
Komopbvie 8edym K pazsumuio 6POHY01e20UHOU OUCNAASUN.

Katouegvie croea: HogopoKdeHHble MOPCKUE COUHKU, 2UNEPOKCUS, NePEeKUCHOe OKUCLeHUe JUNUIos,
KapOoHuIbHbIC NPOU3BOOHBIE AMUHOKUCLIOM, MOKOPEPOL.

Zh. A. Rutkovskaya, I. L. Kotovich, A. D. Taganovich
OXIDATIVE MODIFICATION OF LIPIDS AND PROTEINS IN LUNGS AND PLASMA OF
NEWBORN GUINEA PIGS IN THE DYNAMICS OF HYPEROXIA.

The effect of prolonged hyperoxia on the content of lipid and protein oxidation products, vitamin E in the lung
and the blood plasma of newborn animals have been studied. Exposure to hyperoxia for 3 days resulted in the increase
of lipid peroxidation products and protein carbonyls in BALF. On the 7" day of exposure the inhibition of peroxidation
in lung tissue was observed, probably due to significant increase of vitamin E content. However, tocopherol resources
quickly become depleted and following 2 weeks of hyperoxia lipid peroxidation products and protein carbonyls in the
lungs and blood increase. The disbalance in the oxidant-antioxidant system caused by exposure to high concentrations
of inspired oxygen, may be one of the causes of lung injury in newborns, which lead to the development of
bronchopulmonary dysplasia.

Key words: newborn guinea pigs, hyperoxia, lipid peroxidation, protein carbonyls, tocopherol.

aTONOrns HEAOHOLWEHHbIX ABASETCA aKTyallbHON NPO-  KUCNOT B 6enKax U NpoAayKTOB NEPEKUCHOro OKUCNEHWUS NUMKU-
6neMon CoBpeMEHHOW HeoHaTonoruun. Jng ctaHoBne- OB B JIETKUX, GPOHX0abBEONSAPHON NaBaXHOM XUAKOCTU U

HUSA GYHKLUMKU ObIXaHUS Y HOBOPOXKAEHHbIX AETEN C 3KCTPEManb-  Mia3Me KPOBMW Y HOBOPOMKAEHHbIX MOPCKUX CBUHOK B AMHAMM-
HO HM3KOW MacCcoM Tena MCMob3yeTCs OKCUreHoTepanusa. Mc-  Ke AMTEeNbHON rMNepPOKCUM.
KYCCTBEHHAs BEHTUNALMSA NErKUX C UCMONb30BAHUEM BbICOKUX Martepuan u metoabl
KOHLEeHTpauui KMcnopoaa NpoBOAMTCS Y TaKuUX AETEN B CBSA3M B pa6oTe ucnonb3oBanncb HOBOPOXKAEHHbIE MOPCKWE CBUH-
C MOPHONOrnyecKkom n GyHKLMOHANbHON HE3PENOCTLIO IEroY- KM, KOTOpble HaxoauMncb Ha CTaHAapTHOM pauuoHe BUBapUs
HbIX CTPYKTYpP, YTO CNOCOGCTBYET /y4llEeN OKCUreHauuu opra- BIrMY. SKcnepuMeHT NpoBOAUAU C COBNIOAEHUEM ITUHECKUX
HOB M TKaHen [1]. K coxKaneHuio, BbICOKas KOHUEHTPaLmMa KAC-  HOPM M NpaBui NpoBeaeHns paboT ¢ n1abopaTtopHbIMU XKUBOT-
I0poAa BO BAbIXa€MOM BO3[yXe OKa3blBAET M TOKCUYECKOE AEW-  HbIMW. [locne poXKAEHUS KMBOTHbBIX OMbITHOM rpynnbl (n = 4-7)
cTBMe. ITO Cnocob6CTBYET Pa3BUTUIO MATONOMMYECKMX NpoLec-  MOMeLlany B Kamepy, B KOTOPOW B Te4eHUe BCEro BpeMEHU
COB B NIENKMUX, B YACTHOCTHU, BpOHX0Niero4Hon aucnnasum (BJ11) MHKyGaLMW nogaepXmBanu KOHUEHTPaUMUIO KUCopoaa He Me-
[12]. HecMOTpsl Ha Takoe, YCTOABLUEECH Y)KE MHEHME, KOHKPET-  Hee 75% (Temnepatypa 20-25°C, oTHOCUTENbHAs BAAXHOCTb
Hble MOJIEKYNAPHbIE MEXaHU3Mbl MAaTOreHETUYECKOrO BINAHUA 50-80%). ANUTENbHOCTb MHKY6aLMKN B YCIOBUAX TMNEPOKCUU
TMMNEPOKCUU Ha JIErKMe HOCAT BO/bLIEN YacTbio runoTeTnyec-  coctasnana 1, 3, 7 1 14 cyToK. KOHTPO/bHbIE XUBOTHbIE (N = 4-
Knin xapaktep. OgHUM n3 GaKTopoB, KOTOPbIE CMOCOOCTBYIOT  7) B TEYEHME TaKOro e nepuoga BpeMEHU Ablwany 06bl4HbIM
pa3BUTUIO ITOM NATONOIMK, HapAdy C HE3PENOCTbIO TKaHeN ner-  BO3A4YXOM. 10 OKOHYaHMK MHKy6aLMW KMBOTHbLIX 06enx rpynn
Knx, 6apoTpaBMOM 1 BOJIOMOTPaABMOMN, MOXET ABNATLCA TOK-  HAPKOTM3MPOBAIM TUOMEHTANOM HaTpua (15 Mr/Kr uHTpane-
CMYecKoe AencTBME BbICOKMX 403 KMCIOpoAa. pUTOHEaNbHO) U NPOBOAUAM MPOMbIBAHME NIErKUX Yepesd IHAO0T-

Monekyna Kucnopoga, B Culy CBOUX CTPYKTYPHbIX OCOGEH- paxeanbHbi 30H4 pactBopoM 0,9% NaCl (Tpuxabl no 8 mn).
HOCTEN, NErko BCTynaeT B peaKLuu ¢ o6pa3oBaHMem cBo6oa-  MoNy4eHHYI0 XUAKOCTb LieHTpudbyrupoBanu (900 06/MuH, 4 °C)
HbIX pagvKanos, U306bITOK KOTOPbIX BedET K Pa3BUTUIO OKUCIK-  ANS OCaXKAeHUs KNeTOK. B KavecTBe maTepuana ana uccnepo-
TeNbHOro cTpecca. B ycnoBMsIX rMNepoKCUMMU MOXKET NMPOUCXO-  BaHWS UCMONb30Banu GECKNETOYHbIM CynepHaTaHT 6poHX0ab-
OWTb YyCUNEHWE NMPOLLEeCCOB NEPEKUCHOTO OKUCNEHNUS NTUMUAOB,  BEOSSPHOM NaBaMHOW XUAKOCTU, MNa3My KPOBM U roMoOreHa-
OKUCUTENbHAs MOAMGUKALMA OCTAaTKOB aMUHOKWUCIOT B 6en-  Tbl JIETKKMX.
Kax, MOBpeXAeHWe Apyrux Makpomosnekyn [6]. JaHHble nutepa- Onsa nonydyeHuns nnasmbl cobupanu B Npobupku ¢ 5% pa-
TYPbl O COCTOSIHUU CUCTEMbI MEPEKUCHOIO OKUCNEHUsA nunuaos  ctBopom IATA u ueHtTpudyrmposanu 10 muH npmn 3000 06/
Yy HOBOPOXAEHHbIX NPOTUBOPEYMNBbLI. Pe3ynbTaTtbl O4HUX UCCNIE-  MUH AN OCaXKAEeHWUS 3PUTPOLMTOB.
[OBaHWN CBUAETENLCTBYIOT 06 YBE/IMHEHUN NPOAYKTOB NEPOK- [na nonydyeHua romoreHata fierkue pactvpanu B CTEKNAH-
cupaumm B KPOBU HEAOHOLWEHHbIX AeTen B Nepuof UCKYCCT-  HOM romoreHusatope Ha xonogy (+2-+4 °C) B 2,0 mn dpusunono-
BEHHOM BEHTUNAUMKU nerkux [5]. B apyrux uccnegoBaHusx no- rMYyecKoro pacrteopa.
Ka3aHo, 4YTO coAepraHne NPOoLyKTOB MNEPEKUCHOrO0 OKUCEHUSA B nony4eHHOM mMatepuane onpeaensnu cogepxaHuve npo-
JIMNUAOB B NOAOGHbBIX YCNOBUAX He uameHsaetcq [9,22]. Otcyt-  aykTtos [10OJ]1 (NepeKUCHOro oKUCIEeHUa NUNUAOB): ANEHOBBIX
CTBYIOT CBeeHWs1 06 M3MEHEHUM COCTOSIHUS MPOLIECCOB Mepe-  KOHbKraToB, COMPSKEHHbIX TPMEHOB, OCHOBaHun Wndda,
KUCHOIrO OKWUCNIEHUS NMMNNLOB U GENKOB MpU ANUTENbHOM BO3-  TBK-akTMBHbIX MPOAYKTOB, KAPOGOHWUIIbHBIX MPOU3BOAHBIX aMU-
[ENCTBUU BbICOKMX KOHLIEHTPALMIN KMCNOpOda M B AMHAMUKE  HOKMUCIOT B Genkax.
rMNEPOKCUMN. [ns onpeaeneHns coaepXaHWsa AMEHOBbLIX KOHbIOraToB,

Llenbto HacTosiLero nccnefoBaHmsa 6bI1I0 U3YYUTb B 3KCNEe-  COMPSXKEHHbIX TPUEHOB U ocHoBaHui LLndda ncnonb3osanu
pUMeHTe coepXaHne KapboHWUIbHbIX MPOU3BOAHbIX @MUHO-  METOJ, OCHOBAHHbIM Ha 3KCTPaKLMUKU 3TUX COEAUHEHWUIH CMECHIO
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paBHbIX 06bEMOB rentaHa M u3onponaHona [4]. Ana uccnepo-
BaHWS MCNONb30Banu U30MPONaHoabHYO dasy, B KOTOPYIO 3K-
CTparvpyrloTcs NPoAyKTbl Nepokcuaaunn dpocdonmnuaos [13].
OnTUYECKYIO NIOTHOCTb U3MEPSANN Ha cneKkTpodboTomMeTpe npo-
TUB COOTBETCTBYIOLWEro KOHTpons npu 220 HM (CoeauHeHus ¢
M30/IMPOBaHHbIMW ABOMHBIMU CBA3AMM), 232 HM (AUEHOBLIE
KoHbtoratbl — [K), 278 HM (conpsKeHHble TpueHbl-CT u KeTo-
avenbl-K), 400 HM (ocHoBaHus LUndda — OLL). O KonnyecTBeH-
HbIX U3MeHeHusax npoaykToB MOJ1 cyaunu no BenuymnHe OTHO-
LeHUs onTuyecKkomn nnoTHoctu (E): E232/E220 ( ana AK), E278/
E220 (ans CT), E400/E220 (pna OLU). PesynsTtat Bhiparanu B
eAMHULaX MHAEKCa OKWUCEHNS (€.1.0.).

Mcnonb3oBaBWKUNCA MeTOL onpeaeneHns OKUCIUTENbHON
MoanduKaLmm 6eNKOB OCHOBaH Ha peakuuu B3anMoAeNCTBUSA
Kap6OHUbHbIX MPOU3BOAHbIX OKUCNEHHbIX @MUHOKMUCIOTHbIX
0oCTaTKOB 6enKoB ¢ 2,4-aAuHUTpodeHunrngpasnmHom [7]. O6pa-
30BaHWe OKpaleHHbIX 2,4-ANHUTPODEHUNTULPA30HOB peruc-
TpupoBanu crnexktpodotomeTpuydeckn npu 360 HM. [ns pacye-
Ta Ucnonb3oBain KO3IPPULMEHT MONSPHOM IKCTUHKUMK 22103
Monbicm™. KoHUEHTpaLmMio KapboHMIbHbIX MPOUM3BOAHbIX Bbl-
paxkanu B HMoNb/Mr 6enka/mn BAJTXK 1 B HMONb/Mr 6eKa B
NErKux.

OnpepeneHne KOHLEHTpauun ButaMmHa E nposoaunu cnek-
TPODIOOPUMETPUYECKUM METOAOM [21] U BbipaxKanu B HMOb/
I TKaHW MW B HMOJIb/MA NAa3Mmbl.

CraTtuctnyecKyio o6paboTKy pe3ynbTaToB NPOBOAMAN C UC-
nonb30BaHWEM MakeTa nporpamm Statistica 6,0. [na oLeHKM
[OCTOBEPHOCTU pasiMiMin Mexay rpyrnnamu UCnosib3oBasiu
HenapaMeTpuiecknin Tect MaHHa-YUTHU ANa HE3aBUCUMbIX
BbIGOPOK. [laHHble npeAcTaBieHbl B BUAe MeanaH U UHTep-
KBapTW/bHbIX pa3MaxoB (MeaunaHa: 25 npoueHtunb — 75 npo-
LeHTUNb). OTANYMS cuymuTanuM 4OCTOBEPHLIMW MPU YPOBHE 3Ha-
yumocTtn p<0,05.

Pesynbrathl U 06cywaeHne

CnycTta 1 CYTKM FMNEPOKCUU HU OAUH U3 onpeaensiemblx
noKkaszaTtesnen He nNpeTepnesn CyweCTBEHHbIX M3MEHEHUN. He-
pe3 3 CYTOK HaxoXAeHWsi HOBOPOXAEHHbIX MOPCKUX CBUHOK B
YCNOBUSAX rMnepoKkcun B coctaBe BAJIK 3HaunTenbHO Bbipoc-
Na KOHUEHTpaLmsa AMEHOBLIX KOHbloratos (B 4,4 pasa), conps-
YEHHbIX TpueHoB (B 4,2 pasa) u ocHoBaHun Wudda (B 3,8
pasa) (tabn. 1). B aT0T e nepuoa runepokcuu B nnasme Kpo-
BW 3KCMEPUMEHTasIbHbIX XMBOTHbIX YPOBEHb ANEHOBbLIX KOHb-
toratoB 6bl1 CyLIECTBEHHO (B 4 pa3a) HUXE KOHTpoNbHOro. He-
CMOTPS Ha TO, 4YTO KOHLEHTPaLMsa COMPSKEHHbIX TPUEHOB U
ocHoBaHun Wndda npu 3ToM B nna3ame KPOBU HE UBMEHMU-
nacb NO CPaABHEHUIO C KOHTPONEM, OHA 3HAYUTENbHO YMEHb-
LUMNacb MO OTHOLWEHUIO K Fpynmne XMBOTHbIX, KOTOPblE Haxoau-
JINCb B YCNOBUSAX TMNEPOKCUN B TedyeHne 1 cyToK. CyllecTBEHHO
60nee HU3KUM YPOBEHb 3TUX MOKasaTenen nMmen Mecto U B Co-
OTBETCTBYIOLLEN KOHTPONBHOMN rpynne MBOTHbIX (Abllwanu at-
MocdepPHbIM BO3AYXOM C HOPMasbHOM KOHLEHTpauMen Kucno-
poaa B Te4yeHue 3 CYTOK) MO CPaABHEHUIO C KOHTPONbHOW rpyn-
MoK, COOTBETCTBYIOLWEN 1 CYT rMNEPOKCUM.

Yepe3 7 CyTOK rMNEepPOKCHUN YPOBEHb AMEHOBLIX KOHbIOra-
ToB B BAJTXK cTaTUCTMYECKM 3HAYMMO He OTIMYaNCs OT KOHT-
PONbHOrO, HO Bbl1 3HaYMTENbHO (B 3,3 pasa) HWXKe, YeM yepes
3 cyTOK runepokcuun. Cnycta 14 cyToK 3HaYeHMe 3Toro nokasa-
Tens y onbITHOW rPynnbl XMBOTHbIX CTAaTUCTUHECKM AOCTOBEPHO
OTIMY4aN0Cb HE TOMbKO MO OTHOLEHWUIO K TaKOBOMY 4Yepes 3 cy-
TOK TMNEPOKCUU (CHUIKEHME), HO M MO OTHOLIEHUIO K COOTBET-
CTBYIOLLEMY KOHTPOJIO (YBENUYEHNME).

XapaKTepHble UBMEHEHWS B aHANOrMMYHbIN Nepnoa rune-
POKCHUM MMENN MECTO ANS MOoKa3aTenen, xapaKTepuayouwmnx
YPOBEHb COMPSAXEHHbIX TPUEHOB U OCHOBaHuK Wndda B co-
ctaBe BA/IK. OHM 3aKn04anncb B PE3KOM najeHuu yepes 7
CYTOK NO CPaBHEHWIO C NPOAOKMUTENBHOCTLIO TMMNEePOKCHn — 3
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ElkoHTponb E runepokcus

PucyHoKk 1. KoHueHTpauus Kap60oHMAbHbIX MPOU3BOAHbIX
aMWHOKMKCNOT (HMONb/MI 6efika) B 6pOHX0anbBeONSiPHON Na-
Ba)XHOM }KUOKOCTU HOBOPOXAEHHbIX MOPCKUX CBMHOK B [WHa-
MUWKE TMMNepPOKCHM

MpumevaHue: 34ecb M Ha NOCAEAYIOLMX PUCYHKaX aHHble
npeacTaBieHbl Kak meanaHa (25%; 75%); *-p<0,05 no cpas-
HEHUIO C KOHTpoEeM; LUMPPOBbIE MHAEKCHI Haf CToa6LaMu 060-
3HayalT CTaTMCTUYECKM JOCTOBEPHbIE OT/IMYMS COOTBETCTBY-
IoWMX MoKa3aTesnen B JaHHOHU 9KCNepUMEeHTa bHONU rpynne ¢
JApyron yKkasaHHoN nHgekcom rpynnowu; 1 cyt; 3 cyt; 7 cyt; 14
CYT — MPOAOIKUTENILHOCTb MMIEPOKCUM.
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B koHTponb @ runepokcus

PUCYHOK 2. YpoBeHb KapOOHWU/bHbIX NPOU3BOAHLIX aMUHO-
KUCNOT B NErkunx (HMofib/Mr 6esKa) HOBOPOXKAEHHbIX MOPCKUX
CBUHOK B AMHaMUKE rMNepoKCHu
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PucyHok 3. KoHuUeHTpauusa BUTaMuHa E B nna3me KpoBu m
NErKMX HOBOPOMKAEHHbIX MOPCKMX CBMHOK B YCITOBMSIX TMMEPOKCUM

CYTOK. CHWXXEeHWe Mo CpaBHEHUIO C COOTBETCTBYIOLUM KOHTPO-
NleM TakKe 6bIN0 CTaTUCTUYECKM AOCTOBEPHO. B cnydae conps-
YKEHHbIX TPUEHOB Yepe3 14 CyTOK rMMEepPOKCUMM NPOUCXOAU He-
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Ta6nmuya 1. KOHUEHTpauusa NpoAyKTOB NEPEKUCHOIr0 OKUC-
JNIeHna MMnNuMAaoB B 6POHX0aNnbBEONSAPHOW NlaBaXXHOW XUAKO-
CTU U NnasMe KPoOBW HOBOPOXKAEHHbLIX MOPCKUX CBUHOK B
AUWHaMUKe FMNepPOKCUN.

n Bpems I

(e..0.) 1 cythu | 3 cyTok. 7 cyTok |

KOHTPOAL onbIT KOHTPOL onbiT KOHTPOL onbiT
1 3 4 5

14 cytok
KOHTPOb
7

onbIT

NaBaNHan KUAKOCTE
Overosbie 0,66 0,71 0,50 2,20 ** 0,59 067" 0,54° 0,64+
KowbioraTsl | (0,61;0.69) | (0.63:0,77) | (0.37:0,59) | (211;3,31) | (0.52:0.67) | (0.54:0.76) | (0.52:0.56) | (0.61:0.69) |

ConpsienHble 0,48 0,67 0,49 .07 +7 0,49 0,17+ ,15°%° [ 0,26%7°

ToHeHbi (0.46:0,50) | (0,53:1.76) | (0.44:0.53) | (1.68:2.66) | (0.41;057) | (0.11;0.21) | (0.10:0.19) | (0.22:0.27)
OcHoBaHua 0,31 0,43 0,31 117 % 0,32 013+ [ 012°°° 016°°
Wnoda | (0.25:0.31) | (0.39:0.66) | (0.28:0.35) | (1.12:1,62) | (0.28:0.39) | (0.12:0.15) | (0.11:0.14) | (0.13:0.19)

Nnasma Kposu

Qnerosbie 0,40 0,55 0,44 011 %7 0,31 067" 064777 [ 211%°F

Konblorarsl | (0,33:0.43) | (0.47:0.69) | (0.36:0.49) | (0,09:0.14) | (0.26:0,37) | (0.54:0,76) | (0.61:0.77) | (1.87:2,75)

ConpsieHHble 0,44 0,63 : : 0,437 0,40 010°% | 1,23%*°

TPUEHb! (0.36:0.58) | (0.59:0.67) (0.37:0.49) (0,3’7: 0.47) | (0.08:0.11) | (1,12;1,35) |
OcHosaHus 0,41 0,40 0177 0,18* 0,34** 025° 1,55 **4¢
Wudda (0.32;0.44) | (0.36; 0.44) (0.14:0.19) | (0.16:0.20) | (0.30:0.39) | (0.21:0.32) | (1.14:1,19)

lMpumedaHne: gaHHble npeacTaBieHbl Kak meguaHa (25%;
75%); *-p<0,05 no cpaBHEHUIO C KOHTPOJIEM; BEPXHUE LINPPO-
Bble€ MHAEKCbI 0603HAYaloT CTaTUCTUYECKM [JOCTOBEPHbIE OT/IN-
4Yus roKasaresies B JaHHOHU 3KCNepuMeHTa bHONU rpynne ¢
ApYyron yKa3aHHOW MHAEKCOM rpyrmnoMn.

500 %1

s

w3

400

300 Bk
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200

% OT KOHTpons
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100

1 cyr 3cyr

PucyHoK 4. M3meHeHne cooTHoLleHns npoaykTbl MOJ1/06-
WK nunuaHein ¢ocdop B BAJIXK B AMHaMKUKe TMNEepoKcuu (B
% OT KOHTpONS).

BbIPaXXEHHbIN MOABEM UX KOHLLEHTpPaLMKU, KOTOPOro, O4HakKo,
ObII0 4OCTATOYHO, YTOObI NPEBbLICMTb KOHTPOJIbHbLIN YPOBEHb.
3TOMy cnoco6CcTBOBaANO TO O6CTOATENBCTBO, YTO B AaHHbI ne-
puop pa3Butua opraHuama B BAJIXK KOHTPONbHbLIX HOBOPOXK-
JEeHHbIX MOPCKKX CBUHOK orpejensanacb camas HU3Kas KOH-
LeHTpaLmna KaK CONPAXEHHbIX TPUEHOB, TaK U OCHOBaHWM
Wndda.

B nna3me KpoBM 3KCNepMMeEHTaNbHbIX XMBOTHbIX Yepes 7
n 14 cyT rMnepoKcun MMen MecTo nocTeneHHblIM Nogbem 3Ha-
YeHWIN BbllEeHa3BaHHbIX TpeX Nnokasartenen. Hanbonee Bbipa-
¥eH OH 6bin Yepes3 14 cyToK. B aTOT nepuoj KoHueHTpauus
OMEHOBbIX KOHBIOraToB NPEeBbICUNA KOHTPONbHbLIN YPOBEHb B
3,3 pasa, ConpsKeHHbIX TPUEHOB — B 12,3 pa3a, OCHOBaHWM
WLndda — B 6,2 pasa. TakoM MOLLHbIA NOALEM 06YCIOBAEH 6bin
He TONbKO HapacTaHWEM KONM4YecTBa MPOAYKTOB NMEPEKUCHOIro
OKWUCNEHUS NTUMUAOB B OMbITHbIX FPYMNNax XMBOTHbIX, HO U CHU-
YEHUEeM KOHLIeHTpauuu CONPAXKEHHbIX TPMEHOB U OCHOBAHWUM
LLndda y KOHTPONbHbIX }KUBOTHbIX.

B BAJT}K KMBOTHbIX, MOABEPrHYTbIX TMMEPOKCHU, OTMEYa-
OTCH CYyLLECTBEHHbIE U3BMEHEHUS KOHUEHTPauun KapboHub-
HbIX MPOU3BOAHbLIX aMUHOKUCAOT (puc. 1). Ee 3HauyuTeNbHbIN
noagbem UMEET MEeCTO CnycTa 3 CYTOK FMMEepPOKCUU (MeanaHa-
40,2; NHTEPKBAPTU/IbHbIM pa3Max-36,2-46,3 HMONb/Mr 6en-
Ka/Mn; KOHTPONb, COOTBETCTBEHHO, 23,3; 20,6-24,6 HMONb/MI
6enKka/mn). Yepes 7 CyTOK pasHuua NO CPaBHEHMIO C KOHTPO-
neMm eule 6onbuwas (3,1 pasa) M coxpaHsieTcsl TakoBoOW Yepes3 14
CYTOK.

AHanornyHas AMHaMuMKa HabntoJaeTcs B romoreHaTte ner-
KWUX (pUC. 2) 3a UCKIIIOYEHUEM TPYNIMbl XUBOTHbIX Yepe3 14 cy-
TOK TMNEPOKCUU. YPOBEHb KapbOHUIbHbBIX MPOU3BOAHBIX aMu-
HOKMCIOT Y HUX B 3TOT NEPUOS 3HAYUTENIbHO HUMKE KOHTPOJIbHO-

ro. CHM)KEeHVWEe OTHOCUTENIbHO 3HA4YeHWW 3TOro NokasaTensa y
YKMBOTHbIX, MOABEPrHYTbIX MEHEE ASIUTENbHON TMNepoKcun (3,
7 CYTOK), TaKXe CTaTUCTUYECKU AOCTOBEPHO.

B romoreHaTe nerknx KOHTPO/bHbIX YXUBOTHbIX B Te4eHUe
14 cyTOK TaKXe NPOUCXOAAT KOMYECTBEHHbIE U3MEHEHUS 3TO-
ro nokasatens. B yacTHOCTH, ero 3HayeHus Yyepes 7 u 14 cyToK
ropasgzo Bblille, YeM Yepe3 3 cyToK (puc. 2). OgHaKo KonebaHua
3TOr0 NoKasaTens y OnbiTHOM rpynmnbl }XMBOTHbIX BblpaXKeHbl B
6onbllen cTeneHu.

O6pallaeT BHUMaHWe pe3Koe yBenundeHue (Ha 168%) KOoH-
LeHTpaumMm BUuTaMuHa E B Nerkux HOBOPOXKAEHHbIX MOPCKMUX
CBWHOK, MNOABEPTHYTbIX TMMNEPOKCUMU B TeyeHne 7 CYTOK. Hepes
14 CYTOK rMnepoKCMU 3HAYEeHUs 3TOro NnoKasaTens CToMb Xe
pPe3Ko ynanu Jo ypoBHS 65% OT KOHTPOSIbHOIO B NIErKux. B atn
CPOKM KOHLIeHTpauus Tokodepona pesko CHM3uNacb U B nnas-
Me KpoBU (64% OT KOHTpOnS).

Mony4yeHHble AaHHbIE MOKa3bIiBalOT, YTO Y HOBOPOXAEHHbIX
MOPCKWUX CBUHOK, NOABEPTrHYTbIX AUTENIbHOMW FMNEPOKCUH, B
nnasme KpoBM, BO3AYXOMPOBOASALLMX NYTAX M TKAHW NErKux npo-
UCXOAAT Pa3HOMNIaHOBblIE N3MEHEHUS YPOBHS MPOAYKTOB nepe-
KMCHOTO OKUCNeHUsa nunmnaoB u 6enkoB. OCHOBHbIE COObLITUSA
NPUHUMAIOT BblpaXEHHbIN XapaKTep, Ha4YnHas ¢ TPex CYTOoK
runepoKcun. B coctaBe BAJIXK — 3TO 3Ha4YUTENbHbLIM NOABEM
KOHUEHTpaunu NepBmuYHbIX, BTOPUYHBIX U KOHEYHbIX NMPOAYK-
ToB MN0J1, Kap6OHMABHBIX MPOU3BOAHbLIX aMUHOKMCNOT. [1py 3TOM
B CbIBOPOTKE KPOBM ypoBeHb npoaykToB MOJ1 cnycta 3 cyTok
rMNEPOKCUN CHUMKAETCSH, a 3aTeM, N0 Mepe YANMHEHUS CPOKOB
CoAepXKaHUsA HUBOTHbIX B YCNOBUAX TMNEPOKCUUN, HEYKINOHHO
HapacTaeT, JOCTUras MaKcMManbHblX 3Ha4yeHnn Yyepes 14 cy-
TOK.

B Takon aMHamunKe o6palatoT Ha cebs BHUMaHWE HEeCKOSb-
Ko obcToaTenbcTB. OQHO U3 HWUX-pa3HOHaNpaBneHHOe U3Me-
HeHWe nokasatenen MOJ1 B BAJI}K (noBbiweHne) M B niasme
KPOBW (CHUXEeHWE) cnycTa 3 CYTOK rmMnepokcuun. Yepes 7 CyToK
rMNEpPOKCUU HA0BOPOT, 3HAYUTENIbHO CHUXKAETCH YPOBEHb BCEX
npoayktos MOJ1, N0 OTHOWEHMIO K 3 CyTKaM FMNEpPoOKCUU B
BAJT}K, 1 yBennunBaeTcs-B CbIBOPOTKE KPOBU. HecMoTps Ha
BCECTOPOHHEe BHWMaHWe uccnegoBatenen K M3y4eHuto Bans-
HUSI TUNEPOKCUM Ha OpPraHM3M HOBOPOX/AEHHbIX, B HAcTOsALWEN
paboTe, Noxoxe, BnepBble 0TMeYaeTcsd nogobHas 0CO6EHHOCTb.
Ha gaHHOM 3Tane NpUYuHbl €e HESCHbl, B 0COGEHHOCTU 3TO
OTHOCMUTCS K OGHapPYXEHHbIM U3MEHEHUSIM B CbIBOPOTKE KPOBU
yepes 3 CYTOK r'MMnepoKCuHm.

CyLuecTBEHHbIM nogbem ypoBHS npoaykToB 0J1 B 6poHXo-
anbBEOSIAPHON NaBaXHOM XWAKOCTU ABASETCA CNeACTBUEM
CO6bITUI, MPOUCXOAALLMNX B ITOT NEPUO B NErO4HOM TKaHu. B
camMoM fJene, UMEHHO B 3To Bpems B cocTaBe BAJTK, Kak 6bi10
06GHapyXeHOo paHee, yBenuyeHa KOHLEHTpauus akTUBHbIX GOpM
KWUCNopoAa, CHUXEH YPOBEHb BOCCTAHOB/IEHHOMO rNyTaTMOHa,
MMeeTCs TEHAEHUMSA K CHUXKEHUIO aKTUBHOCTM KOMMOHEHTa
AHTMOKCUAAHTHOW 3alWuTbl-rnyTaTMoHnepokeuaassl [11]. Ewe
paHblle, Yyepe3 1 CYTKM TMNEPOKCUN CHU3UNACh aKTUBHOCTb
cynepoxkcuaamcmytasbl [11]. Mo fgaHHbIM nuTepatypbl B BAJTK
HOBOPOXJEHHbIX eTel B YCIOBUAX TMNEPOKCUU B PaHHWUE CPO-
KM TaK)Xe 0TMeYanoCb CHUXXEHWE COoAepKaHUsi BOCCTaHOBIEH-
HOro rnaytatMoHa [24] U aKTMBHOCTM KaTanasbl [8], cynepok-
cuaancmytasbl [18]. 3TUX AaHHbIX AOCTATOYHO, YTOObI apryMeH-
TUpOBaTb Hanu4yne B 6GPOHX0aNbBEONSIPHOM NPOCTPAHCTBE
JIErKUX HOBOPOX/AEHHbIX *UBOTHbIX YCII0BUM, CNOCOBCTBYIOLLMX
CBO6GOHO-PaANKaibHOMY OKUCNEHUIO NUNUAOB U GENKOB.

Cpeau NMNUAaoB, Kak U3BECTHO, MEPEKMCHOMY OKUCIEHUIO
noABepKeHbl HeHacblweHHble [3]. PaHee HaMu AENCTBUTENBHO
Obl1/I0 NOKa3aHO MOCTENEHHOE CHUXEHWE KOHUEeHTpauuu doc-
donunugos BAJIXK y HOBOPOXAEHHBIX MOPCKUX CBUHOK B AM-
HaMWKe runepokcuu. CHavana, yepes 3 CyTOK, 3TO Gblna TeH-
OeHUMsl, KoTopas HapacTana M K 14 cyTKam nepepacTtana B
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BblpayKeHHoe n3ameHeHune [10]. MNpu 3ToM CyLEeCTBEHHO yBEn-
ynBanacb LONS AMHACHIWEHHbIX GOCHATUANIXONUHOB B OMNbIT-
HOW rpynne }WBOTHbIX. 3TO NPOUCXOAMNO, B TOM YMCNe, 3@ CHET
CHUXEHUSA ypoBHA dochaTUanUIXOIMHOB, CoaepXKalux HeHa-
CbILLEHHbIE }XWPHbIE KWUCOTbI.

CornacHo nony4yeHHbIM pesynbraTtaMm, Y XXMBOTHbIX, KOTOPble
Haxo4WINCh B YCNIOBUSX TMMEPOKCUU B Te4EeHne 7 CyTOK, coaep-
aHue AMeHoBbIX KoHbloratoB B BAJIXK Hopmanuayetcs, a co-
[epxaHne conpsixeHHbIX TPUEHOB U oCcHoBaHWM Lundda cHu-
aetcq B 2,9 pasa u 2,5 pasa COOTBETCTBEHHO MO CPABHEHUIO
C KOHTponeMm. [ns nydwero npeacraBieHUs YKa3aHHbIX cOObl-
TUI KOHUEeHTpauus npoaykToB M0J1 6bina nepecyntaHa He Tosb-
KO Ha Muanurpamm 6enka n munnunutp BAJTXK, HO u Ha MKr
nmnugHoro docdopa. [laHHble npeacTaBfieHbl B NPoOUEHTax OT
KOHTPONbHOIrO YpoBHSA Ha puc. 4. NocnefoBaTenbHOCTb U3Me-
HEHUW cTana 6osiee YETKOM, Yepe3d 7 CYTOK MMMepoKCUU Mnpo-
cnexusaetcs 6€3yCcNoBHOE CHUXEeHWEe abCoNOTHONO U OTHO-
CUTENIbHOIO KOMMYECTBa paHHMX M no3aHux npoaykToB MOJ1 no
CPaBHEHUIO C WBOTHbIMW, KOTOPblE NOABEPIINCH BO3AEWN-
CTBMIO TMNEPOKCHK B TedeHne 3 cyT. B 3T0T e nepuof B CbiBO-
POTKE KPOBM YPOBEHb 3TWX MPOAYKTOB MPEBbLICK KOHTPOJbHbIN
YPOBEHb.

Mbl nonaraem, 4To o6HapyXeHHas AMHaMUKa CBsi3aHa C
nepepacnpegeneHmem ¢GoHaa o-Tokodepona, KOTOpbIN ABASA-
eTca HepepmMeHTaTUBHbIM aHTMOKCUAAHTOM M 3aluuiaeT, B
OCHOBHOM, HEHacCbIWeEeHHbIE }XUPHblEe KUCNOTbI OT NOBpeXAae-
HUSA cBOGOAHbIMW paankanamu [19]. B camMom aene, KOHLEHT-
pauuns BuTamuHa E, Kak NoKasbiBaloT pe3ynbraTbl NpoBeAeH-
HOrO UCCNefoBaHUs, 3Ha4YUTENNbHO HapacTaeT B IErOYHON TKa-
HW UMEHHO B 3TOT NEepuos rmMnepoKkcuun. B cbiIBOPOTKE KPOBM
OHa HaobopOoT, AEMOHCTPUPYET YETKYIO TEHAEHLMIO K CHUXKE-
HWIO, KoTopas Yyepe3 14 CyTOK rMnepoKcuu nepepacraeT B Bbl-
pa¥eHHOoe yMeHblleHne 3Toro nokasatens. Mpuyem, obHapy-
YEHHOe paHee BblparKEeHHOEe YMeHbLIEHNEe KOHLUEHTpauuun BuU-
TaMuHa A (peTuHOSa) B CbiIBOPOTKE KPOBKM Yepes 7 CyTOK Coaep-
aHWS HOBOPOXKAEHHbIX XMBOTHbIX B YCIOBUSAX TMNEPOKCHUH,
04eBMAHO, TaKXKe CNOCOBCTBYET NOALEMY B 3TOT MEPUOS CblBO-
pPOTOYHOro ypoBHSA npoayktos MOJT [11].

Bmecte ¢ Tem B BAJ/IXK 1 B romoreHaTe fierkux 4yepes 7
CYTOK MMNEPOKCUN OCTaEeTCS YBENNYEHHBLIM YPOBEHb KAPOOHMUIIb-
HbIX MPOM3BOAHbIX, B 3,1 pa3a u B 1,8 pa3a COOTBETCTBEHHO,
4YTO CBMAETENbCTBYET O NPOAOJIKAOWENCA CTUMYNALMK NPO-
LLeccoB nepoKkcuaaunnm B opraHn3Me HOBOPOXKAEHHbIX MOPC-
KUX CBMHOK Mocfe BO3AENCTBUS TMNEPOKCUN B ITOT NEpUoA.
MpumeyaTenbHo, 4YTO Yepes3 14 CyTOK rMNepoOKCUMU KOHLIEHTPa-
LMA KapBOHUMbHbIX NPOU3BOAHbIX B BAJIXK y akcnepuMeHTasnb-
HbIX YXMBOTHbIX OCTaBasnacb BbICOKOM U cocTaBnana 54,5 (46,6;
63,5) HMonb/Mr 6enka npotue 23,1 (18,5; 33,9) HMonb/Mr 6en-
Ka B KOHTpOJNiEe, @ B roMOreHarte Nerkux — ymeHblunnacb B 1,7
pasa No CpaBHEHMIO C KOHTPONbHOW rpynnow. B nutepatype
OTCYTCTBYIOT CBEEHMS O COAEPHKAHUMU KapOOHWUIbHbIX MPOU3-
BOAHbIX 6EKOB B rOMOreHate Nerknux HOBOPOXAEHHbIX NPU An-
TENbHOW rMNepoKcun. B Toxe BpeMs nccnegosateny otmeya-
10T, 4TO noj AencTBueM runepokcun B BAJ/IXK yBennunBaetca
CcofepyKaHue He TONIbKO KapOOHWIbHbBIX MPOU3BOAHbBIX aMUHO-
KWUCNIOT, HO U OPTOTMPO3MHA, MEeTaTUPO3UHA U HUTPOTUPO3UHA
[16], KoTopble TaKKe OTHOCAT K MapKepam OKCUMAATUBHOIO Mno-
BpeXAeHUs NpoTeuHoB [17]. He UCKOYEHO, YTO CHUXKEHUE
cofepraHua KapboHUAbHbBIX NPOU3BOAHbLIX B rOMOreHarte ner-
Kux HabnogaeTcs bnarogaps aktuBauun CUCTEMbl NPOTEONN-
3a M NocneayruumM yaaseHneM noBpexaeHHbIXx 6enxkos [15,
20].

[pyror NpuYNHON MOXKET BblTb YCKOPEHUE KNETOYHOro 06-
HOBNlEHUSA B Nnerkux [14] v, BCneacTBUE 3TOro, NOoCTynfieHue
MOAUDULMPOBAHHbBIX BENKOB B KPOBb U3 MOBPEXAEHHbIX Kie-
TOK JIETKMX, MOCKOMbKY B MNa3mMe KPOBU Y HOBOPOXKAEHHbIX MO-
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BbILIAETCSH YPOBEHb KAapBOHUbHbIX MPOM3BOAHbIX 6enKoB [23].

MonyyeHHble pe3ynbTaTbhl NOKa3bIBAIOT, 4TO Yepe3 14 CyToK
TMNEPOKCUM B NIETKUX HOBOPOXAEHHbBIX MOPCKMUX CBUHOK CTHU-
MYJIMPYIOTCSA MPOLECChbl NEPEKUCHOrO0 OKUCNEHNS NUNUAOB, O
YyeM CBMAETENbCTBYET yBENUYeHue cogepxanua B BAJIXK ague-
HOBbIX KOHbIOraTOB, COMPSAXEHHbIX TPUEHOB U OCHOBAHWM
LLindda no cpaBHEHUIO C KOHTPOSIbHOW FPYMNMOW KUBOTHLIX, B
0COGEHHOCTH, B NepecyeTe Ha MKr nvnuaHoro docdopa. B atot
nepuoja B CbIBOPOTKE KPOBM TaKKe Pe3KO BO3pacTaeT coaep-
aHue BCex NPOAYKTOB NEPEKUCHOro oKMUcneHua naunuaos: OK
- B 3,3 pasza; CT — B 12 pas, a Ol — B 6,2 pa3a. OcHoBaHUsA
Lndda npeacransaoT coboM NPOAYKTbl KOHblOrauuu nMnua-
HbIX NEPOKCUAOB (B OCHOBHOM, afibAernaos) ¢ 6enkamu v yrne-
BofJamu [2]. oaToMy NOBbILEHWE UX YPOBHS CreayeT pacLeHu-
BaTb HE TOJIbKO KaK CTUMY/SLIMIO MPOLLECCOB NEPEKUCHOIO OKMUC-
NeHna NUNUAOB, HO U KaK MoBpeXaeHne APYrux MaKkpoMOSEeKy
KNETKMU.

MapannenbHO M3mMeHeHuto npoaykToB MNOJ1 U nepeKncHoro
OKMUCNeHna 6eNKoB Yepeld 14 CYTOK rMnepoKcUM 3ameTHO na-
[aeT KOHLEeHTpaums o-Tokopepona Kak B TKaHW NIErKoro, Tak v
B Nna3Me KpoBu. ITo, MO-BUAUMOMY, ABNSETCA CBUAETENLCTBOM
ncTolleHns GpoHga CToNb BaXXHOro HedepMeHTaTUBHOIO aHTH-
OKCMAAHTa B OpraHM3me XWBOTHbIX. Mbl ycMaTpuBaem B3au-
MOCB$SI3b MeXAy 3TUM COBbITUEM M CTUMYNSLMEN CBOBOAHOPA-
[AWKanbHbIX NPOLLECCOB B OpraHn3Me B 3TOT Nepuoj rmnepok-
CUu.

BbiiBNeHHbIN Ancb6anaHCc B OKCUAQHTHO-aHTMOKCUAAHTHOM
cucTeme, BblI3BaHHbIM BO3[EMCTBMEM BbICOKOM KOHLIEHTpaLMK
KMCnopoaa BO BAbIXaeMOM BO3/[yXe, MOMXET 6blTb OAHOM U3 NpU-
YUH NOBPEXAEHUS TIErOYHbIX CTPYKTYP Y HOBOPOXKAEHHbBIX, KO-
TOpble BefyT K pa3BuUTUIO GpoHXonero4yHon agucnnasuu. OH npo-
ABNAETCS yXKe Yyepe3 3 CYTOK cofeprKaHUs HOBOPOXKAEHHbIX
MOPCKMX CBMHOK B YCNOBMSAX rMNEepoKcun. B ganbHenwem npo-
UCXOAMUT nepepacnpeneneHve BuTamuHa E ana caeprkuBaHua
NPOLECcCOB NepoKcHaaL MM B Nero4Hon TkaHu. OgHaKo pecyp-
Cbl UCTOLLAIOTCA U Yepe3 2 Hepenu, No-BUAMMOMY, KOMMeHca-
TOPHblE MEXaHU3Mbl y)Ke He B COCTOSIHUKM obecneyunTb noaaep-
aHue 6anaHca xoT 6bl Ha NoKanbHOM ypoBHe. OTcloga cKkna-
[AblBaeTCcs nepcnexkTnea MCNonb30BaHWsA aHTMOKCUAAHTOB B
KayecTBe cpeacTtBa NPOdUIaKTUKKM U, BOSMOXKHO, NIe4eHuUs
6POHXONEro4yHoM AUCNNasnu y HeJOHOLWEHHbIX HOBOPOXAEH-
HbIX. Mocnegytolme nccnegoBaHus Npu3BaHbl NOATBEPAUTL UK
ONpOoBEPrHyTb cAenaHHOe NpeanonoXKeHue.
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