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JIMHAMHAKA IMOKA3ATEJIEXA ITPOJYKTOB I1OJI B KPOBH Y KPBIC C
IKCIIEPUMEHTAJIBHBIM TEPMUYECKHUM OKOI'OM

Axkpamosa Amupa Axpoposna - cmyoenmka 201 epynnvi no HanpagieHuo
Kapaxyneeoocmeo 300n02uueckoco ghaxynvmema

Camapkanockoeo 20cy0apCmeenHo20 YHUgepcumema 6emepuHapHou Meouyumbl,
HCUBOMHOBOOCMBA U OUOMEXHONO2UL

Hayunvie pyxosooumensa: Xaiiumoea bapno Amuposna, Yoaitoyarnaeea I'ynuexpa
Baxpuoounoena accucmenmol kagedpvr Pu3uono2usi HCUBOMHbIX, OUOXUMUS U
namonozuyeckas guzuonoeus CamapkaHocko2o 20Cy0apCmeeHH020 YHugepcumema
8eMePUHAPHOU MeOUYUHDL, HCUBOMHOBOOCMBA U OUOMEXHOI02ULL

BBenenue. V3BecTHO, 9YTO 0’KOTOBasi TpaBMa 3aKOHOMEPHO COMPOBOXKIACTCS
akTUBauue mnepekucHoro okucieHus aunuaoB (IIOJI) B pa3nuyHbIX OpraHax u
TKaHsgX. B maroreHese TIyOOKMX HApPYIICHHH KJIETOYHOTO METAa0O0Iu3Ma MpHu
OKOTOBOM  TpaBM€  3HauuTelbHass  poyib  orBojgutTcs  aktuBanuu  [1OJI,
COMPOBOXKIAIOIIETOCS U3MEHEHUEM JIMIUIHOTO KOMIIOHEHTA KJIETOYHBIX MeMOpaH, a,
CJIeIOBAaTENIbHO, U TMPOHHIIaeMOCTH mocienHux. Cpeau OKCHIAHTOB Ba)KHAasl POJib
MPUHAIJICKUT KUCIOPOIHBIM paJrKaiaM - HECTaOMIbHBIM METa00IMTaM KHCIIOpo/a,
MMEIOIIMM HETApHBIN AJICKTPOH U MOTOMY OOJIaarOIIM MOIIHBIM OKHCIUTEITHHBIM
noTeHanoM. OJTHUM U3 OCHOBHBIX TAKUX PAIUKAJIOB SBIISICTCS THAPOKCHUILHBIN HOH.
On oOpasyercst B pe3yibraTe (epmeHTaTUBHBIX peakiuid. Cpasy mociie oxora
obOpazoBanue (-OH) mpoucxoauT B TKaHAX MPU UIIEMUU U YXYJIIEHUU UX Tiepdy3un
BCIIE/ICTBHME HAPYIICHUNW MHUKPOIMPKYJSIMKA B 00JacTH mopaxkeHus. B pesynbrare
JEUCTBUA KCAHTHMHOKCHIA- 3bI Ha CyOCTpaThl KCAaHTHMHA W TUIOKCAHTHHA B
MPUCYTCTBUM KHUCIIOPOJa MPOUCXOAUT oOpa3oBaHue cyrepokcuaa kucioponaa (O) u
MEPEKUCH BoJopoaa [2].

AxtuBanus [1OJI (koTopas elle HAUMHAETCS BO BPEMSI 03KOTOBOTO 1I0KA B CHITY
TOTO, YTO OOOKKEHHBIC TKAaHU, KJICTKH, BOBJICUCHHBIC B BOCIATUTEIBHBINA MPOIIECC,
MIPUBOJIAT K BBIOPOCY OOJBIIOTO KOJMYECTBA CBOOOIHBIX KHUCIOPOIHBIX PAJIMKAJIOB,
KOTOpBIE U 3aITyCKAIOT Ty aKTUBAIIMIO), YTO MPUBOJAUT K HAPYIICHUIO CTPYKTYPHI U
(GYHKIMH KIETOYHBIX MEMOpaH opraHu3Ma (JIUMUI0B, OEIKOB, HYKJICHHOBBIX KUCIIOT,
VIJIEBOJOB). 3amuTa KJIETOK O00eCIeunBaeTCsl HHAOTEHHOW aHTHOKCHUIAHTHOM
CHUCTEMOM oOpraHusMa, KoTopas TojpasfenseTcs Ha (epMeHTHYIO (Cymep-
OKCHJIMCMYTas3a, TJIyTaTHOHIIEPOKCHIa3a, KaTaia3a u Jp.) U HeEpPMEHTHYIO, KOTOpast
MPEACTaBIICHA ~ MAaKpOMOJICKYJSIPHBIMH ~ HE(PEPMCHTATHBHBIMM  KOMITOHCHTAMHU
(Tepyoraa3sMHHOM U TOMY MOJO0OHBIMU) M HU3KOMOJICKYISIPHBIMH KOMITOHEHTaMU
(BOCCTaHOBIIEHHBIM TIyTaTHOHOM, aib(a-TOKOPEpOIOoM, aCKOPOMHOBOW KHCIOTOU U

zp)
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[Tocnenyromuii pocT B miiasme u B spurporuTax npoaykros I1OJI. [ToBelieHo
cojaepkanue ruapodoOHoit u ruapodunsHON dpakiuii MCM (nipexae Bcero MCM-
254 am u MCM-280 HM) - MapKkepoB HHTOKCHKAIMM. Mapkepamu SHJIOTC€HHOMN
MHTOKCcHKanK ciaykat MCM - BeliecTBa, B COCTaB KOTOPBIX BXOAAT OJUIOcaxapa,
MPOU3BOJIHBIC  TJIIOKYPOHOBBIX  KHUCJIOT, TMOJMAMHJIbI, TJIOKAroH, BHUTaMUHBI,
HYKJICOTHIIBI W €Ile He WACHTH(UIMpoBaHHbIe coeauHeHns. MCM sBusercs
OpOAYKTaMH KaTaboju3Ma »SHIO- M JK30T€HHBIX OEITKOB C OTHOCHTEIBHOM
MoJiekyssipHor maccou 500-5000 ganbToH.

Y  3popoBbix smogei MCM  aBistoTcs  OOBIYHBIMH — MIPOJAYKTaMU
KU3ZHENIEATEIbHOCTH OpraHu3Ma u okoio 95% ux s3pPpekTuBHO BHIBOJUTCA MOYKAMH.
[Ipu HOpMaATBLHOM COCTOSIHUM OpraHu3Ma HeOOJbIIOE UX KOJUYECTBO KOHTPOJIUPYET
NEATEIIbHOCTh OPraHOB M CHUCTEM. Y 3I0pOBBIX Jroned ypoBeHb MCM sBusercs
OTHOCHUTEJIbHO CTa0WJIBHBIM BO BCEX BO3PACTHBIX TpyMHIax, 4YTO IMO3BOJISIET
HCIIOJB30BaTh €ro Kak HWH(POPMATUBHBIA TECT OILICHKU COCTOSIHHMS OpraHu3Ma U
KadyecTBa JICYeHUsl. B 3aBUCHUMOCTH OT CHEKTPOPOTOMETPUUECKUX XAPAKTEPUCTUK
BhIICISIIOT JBe ppakiun MCM. B coctaB mepBoit (ppakiuu, 410 UMEET MaKCUMyM
MOTJIONICHUSI TIPU JUTMHE BOJHBI 254 HM, BXOAST (parMeHThl HYKJIEHMHOBBIX KHCIIOT,
BBICILIME KUPHBIE KUCIOTHI, TPUTIMLEPHUIBI, XOJECTEPUH. YPOBEHb ATHUX BEILECTB
SBJISIETCS CKPUHUHIOM a30T€MUU, IMOKA3aTEJIEM CTEIIEHH MHTOKCUKAIIUU, YPEMUHU, U B
L[EeJIOM XapakTepu3yeT GyHKIIMOHAIBHOE COCTOsIHME mouyek. Bropas gpaxuus MCM -
IyJI, KOTOPBI COAEPKUT ApPOMATUUYECKUE AMUHOKHUCIIOTHI, COCTAaBHbIE albOyMHHA,
I00YJIMHA, KOJUIAr€HOBBIX BOJIOKOH, M MMEET MAKCHMYM IOTJIOIICHUS] TIPU JIJIMHE
BOiHBI 280 HM. VYBEIMYEHHE €ro YPOBHS CBHUICTEIBCTBYET 00 aKTHUBAIUU
KaTabOoJIMYeCKUX MPOIIECCOB B OPTaHU3ME.

BoapmumHCTBO HccnemoBarenaer ormedaroT, 4ro coctaB MCM 3aBuUCHT He
TOJIBKO OT ()OPMBI MATOJIOTUU, HO U OT CTETNICHW HapylieHWus (YHKIUUA OpraHa WM
cucteMbl. MCM B 3HAUWTENBHOM CTENEHW ONpEAEssitoT Temi paszsutus COU B
pe3ynbTaTe WX BIMSHUS Ha OCHOBHBIE CHCTEMBbI roMeocTa3a. VX TOKcHYeckoe
NEUCTBUE CBSI3aHO C PA3BEAMHSIOIIUM BIMSHUEM Ha MPOUECCHl OKUCIUTEIHHOIO
dbochopunupoBaHus, ¢ HU3MEHEHMSIMH IPOHUIIAE MOCTH KIJIETOYHBIX MeMOpaH H
MEeMOpaHHOTO TPAHCIIOPTa, C MEMOpPaHOACCTPYKTUBHBIM JEHCTBHEM, KOTOPOE
npenonpenenser akrtuBauuto mporeccoB [IOJI  [3]. Kpome »storo, MCM
CIIOCOOCTBYIOT TE€MOJIM3Y JPUTPOIUTOB, TOPMO3AT YTHUIM3AIUIO TIIFOKO3BI B HUX,
cHukaroT cuHTe3 riobuna u cunre3 JJHK B sputpobnacrax. Konnentpamus MJIA B
ChIBOpOTKE KpoBH B HOopMme IMkmonw/n (Winnefeld F. et al., 1995). Ognum wu3
HeOnaronpusTHeiX nociencteuit [1IOJI cuutaror o6pazoBanuss MJIA B pe3ynbTaTe
00OyCJIOBIIEGHHOTO CBOOOJIHBIMHU PaJMKATaMH Pa3pbiBa MOJIMHEHACHIIIEHHBIX KUPHBIX
KHCJIOT. DTOT alpaerua oopasyer mudoBbsie OCHOBAHUS ¢ aMUHOTPYMIamMu Oelka,
BBICTYIIAsl B KAUECTBE «CIIMBAIOIIETO» areHTa.
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B pesynpraTe CHIMBKH 00pa3yloTcs HEpPacTBOPUMBIC JIMITH]I-OEIKOBbIE
KOMIUJIEKCHI ~Ha3bIBa€Mbl€ MUTMEHTAMU M3HAIIMBAHUA WIM JUNO(PYCHHHAMH.
KonnenTpanus M/IA B cBIBOPOTKE KPOBH OTpakaeT akTUBHOCTH mpoueccoB [10J] B
opraHu3Me OOJILHOTO M CIY>KUT MapKEPOM CTENEHU OSHJOTEHHONW HHTOKCUKAIIUU
(CON). IloBbienus conepxxanust MJIA B CBIBOPOTKE KPOBHU BBIABIISIIO! IIPH 0KOrax,
OCTpPOM JBIXaTEIbHOM M IEYEHOYHOM HEAOCTATOYHOCTH, OCTPOM NaHKPEATHUTE,
cencuce u aAp. CymectBeHHas ocobeHHocTh MCM 3akiodaercs B X OTUYETIMBO
BBIPKEHHOW BBICOKOW Omonornyeckoil aktuBHOCcTU. Hakorienne MCM He TONBKO
ABJISIETCSI MAPKEPOM SHIOMHTOKCHKAIIMU, B JAJIbHEHIIEM OHHM yCYTyOJsIOT T€UCHHE
MaTOJIOTUYECKOro TMpollecca, MpUoOpeTas poJib BTOPUUYHBIX TOKCHHOB, OKa3bIBas
BJIMSIHUE Ha >KU3HENEATENIbHOCTh BCEX CUCTEM M opraHoB. HecMoTpsi Ha Oomblnoe
KOJINYECTBO padOT, OKOHYATENBHO IMyJ cpeaHeMOoeKysipHbix nentuaoB (CMII) He
UIEHTU(ULIHUPOBAH, OJJHAKO, TOYHO YCTAHOBJIEHO, 4YTO cocTaB MCM Bkito4aeT B ceOs
KOMIIOHEHTBl TENTUIHOMW TPUPOABI, a4 TAKKE IPOU3BOJHBIC OJUTOCHUPTOB U
IIIOKYpOoHOBOHM KUCHA0TBl. CMII criocoOHBI cOeUHATHCA U OJIOKMUPOBATH PELIENTOPBI
000U KJIETKM, HEaJeKBAaTHO BIusAs Ha €€ merabosm3M U QyHkuuu. CoriacHo
BBIIENIEPEUNCIEHHBIM JaHHbIM, KOHIeHTpauuu MJIA, CMII B CBIBOPOTKE KpOBH
IIOKa3bIBAECT YPOBEHB 3HIOT€HHOW NHTOKCHUKALUH.

Marepuajbl 1 MeTOAbl. B KaduecTBE ONBITHBIX >KUBOTHBIX HCHOJIB30BAJIU
OenbIx OecnopoHbIX Kpbeic ¢ Maccod Tena 140-160 r, xoTopbiM moj 3(UPHBIM
HapKO30M BOCHPOWU3BOJAWIN TEPMHUYECKHNM O0XKOT HA JAETOHUPOBAHHOM MOBEPXHOCTH
Tena, koropas coctaBisuia 20%. Yepes 1 wac mocne oxora HaHOCWIM Ha PaHBI
npemnapaTtbl XuTo3aHa (xuTo3aH+2% yKCycHasi KUCTOTa + TJIyTapOBbIA aliblieruj +
(GypaluirH - IepBas ONbITHASI TPYTINA; XUT03aH+2% yKCyCHas KUCTOTa + IIIyTapOBBIN
aNbIETU]] - BTOpas ONBITHAS TPYyINIa), JEBOMHUKOIb (TPEThbsl OMBITHAS TpyMIa),
¢buznonornueckuil pacTBOp (UeTBepTas, KOHTpoJbHas rpynna). [Ipenapatsl HaHOCHIIN
OJHOKPATHO BO BECh CPOK 3kcnepeMmenTa. Ha 3,7,10- cyTku nociie HaHeCEeHHs paH, €
KaXJOM TpyNIbl JACKAMUTAPOBAIM IO 3 KUBOTHBIX. METOIbl ONpeneIIeHUs
nateHcuBHocTH [IOJI.  IIpyHOMIOM MCHOJIB30BAHHOTO METOAA  OINPEACIICHUA
MaJIOHOBOTO IMaJIbAETHIA SIBUJIOCH TO, YTO THOOAPOUTYpOBasi KMUCIOTA B KUCJION cpejie
B3aMMOJICICTBYET C HU3KOMOJEKYJISPHBIMU JUaNbJIEruiaMu (TJIaBHBIM 00pa3oM,
MaJOHOBBIM) C OOpa30BaHMEM OKpAIIEHHOTO0 KOMILJIEKCA, MMEIOMIET0 MaKCUMYyM
CBETOIOIJIOLIECHHUSI NIPU JJIMHE BOJHBI 535 HM. DOTOMETPUPYIOT MOJYYEHHBIE B XO/I€
ompeesieHus TpoObl TpH AyIMHaX BoJIH 535 u 580 HM mpoTUB H-OyTaHOJIa B KIOBETE C
IUIMHOM onTruyeckoro mytr 10 mMm. PaszHuIly SKCTHMHKIMI yMHOXarlOT Ha 53,2
(koaddunment nepepacyeta). Poct ypoBHsi TBK-akTUBHBIX COeIMHEHUI B CHIBOPOTKE
KPOBU SIBJIIETCA OTPaKEHUWEM AKTHBALUU MPOLECCOB MNEPOKCHAALWH JIUIUAOB U
CIIY>KUT HECHEIM(PUUECKUM MapKepOM IIUPOKOTO Psiia MaTOJOTMUYECKUX COCTOSIHHIA,
B TOM uHucie HHQPEKIUMOHHBIX IpoleccoB. Pacuer conepkaHus MPOIYKTOB,
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pearupyronmx ¢ THO- 0apOUTYpOBOM KHUCIOTOHM, MPOBOIUIN C yYY4E€TOM MOJISIPHOM
SKCTUHKIMM MaJOHOBOTO Auaibiaeruaa, paBHoro 1,56-106 mons cm'l B HMOJIB
MJIA/mr Genka [4]

Cpennemonekymnsipubie  netunpl (CMU) omnpenensiim mo meroxy H.H.
["aGpuansna (1982 1) neteknueit Hagocaaka, OCBOOOKICHHOTO OT IPyOOIUCTIEPCHBIX
0eNKOB, KOTOPBI OCYIIECTBIISUIN MOCIE MPEABAPUTEIHHOTO Pa3BEICHUS, IPU KOTOPOM
kK 0,5 M HamocagoYHOW KUAKOCTH A00ABISIM 4,5 MII IUCTUUIMPOBAHHOM BOJIBI.
W3mepenue npoBoamin Ha criekTpodoromerpe B YD- cBere npu JuiMHE BOJNHBI 254
HM. YpoBeHb CMII BbIpaxanu B €IUHHUIAX, KOJUYECTBEHHO PABHBIX IMOKA3aTENsAM
SKCTUHLMH [5].

Oo0cy:xknenuss pe3yabTaroB. [IpoBe/eHHBIE SKCIIEPUMEHTBHI IMMOKAa3aJid, YTO
yepe3 3 JIHS TEPMUYECKOUW TPaBMbI y MOJOMBITHBIX KHUBOTHBIX PETHUCTPUPOBAIIUCH
CEPbE3HBbIE CIBUITM B H3Y4YaeMbIX IIOKA3aTEJSIX CHIBOPOTKH KpoBH. HanmmeHbliee
YBEJIMYECHUE U3 UCCIENYyEMBbIX MoKa3arenedl Hadmoganock co croponst CMIIL. Ha 7
CYTKHM SKCIEpPHUMEHTa, U3y4aeMble MOKa3aTeIu MPOJO0LKAIA BO3pacTaTh, PEBBIILIAS
3HA4YEHUsI KOHTPOJIbHBIX KpbIC Ha 113,7; 198,3% cpenHnx MoJEeKyJISIpHBIX MENTUIOB.
Takum  00pa3oM, OSKCHEPUMEHTAIBHBIA  TEPMUYECKUNA  OXKOT  TPOSBIAETCS
CYILIECTBEHHBIMH CIBUTaMHU HE TOJBKO COAEPKAHUEM MOJIEKYJISIPHBIX MENTUAOB, HO U
COpOLIMOHHONW CIOCOOHOCTBIO APUTPOIMTOB. B HamMX sKcnepuMeHTax 3-ITHEBHBIN
TEPMHUYECKUN OXOT NMpuBOoAWII K yBenndeHntro MJIA Ha 196,8% coorBercTtBenHo. K
KOHI[y CEJbMOTO JIHS SKCIEPUMEHTAa TEPMHUYECKUM OXKOTI TMPHUBEN K YBEIUYCHUIO
coaepxanusi M/IA B ceiBopoTke kpoBHu Ha 198,3%. a Ha 10-cyTku cogepxanue M/IA
Bo3pocio Ha 205,1% COOTBETCTBEHHO CO CPOKOM CEMb JTHEM.

Takum  oOpa3oMm,  TOJy4YeHHBbIE  JaHHBIE  MOATBEPXKIAIOT,  4YTO
AKCIEPUMEHTAIIbHBIA TEPMUYECKUM 0KOT COMTPOBOXKIAETCS HAKOTUIECHUEM KOHEYHOTO
npoaykta IIOJI B  ceiBopoTke kpoBu. Habmiomaemas aktuBarus [10JI
CBUJICTEJILCTBYET 00 yBEIMYEHUU OOpPa30BaHUsl PEAKIIMOHHOCIIOCOOHBIX PaJIuKaJIOB.
IIpr KOppeKkIMM OSKCIEPUMEHTAIBHOW TEPMHUYECKOM TpaBMbl B 1-0M Tpymie
orMmeuanoch cHikenne CMII Ha 10,4: 41,3 u 57.4% na 3-, 7- u 10-i1 neHb KOpPEKIIUH,
B TO BpeMsi O] A€HCTBUEM Mpenapara OHM YMEHBIIUIIUCH B 3TH K€ CpoKHU Ha 2,1; 60,6
1 82,2% cooTBEeTCTBEHHO. MeHee CyIIeCTBEHHO U3MeHsIoch coaepskanre CMII Bo 2-
u 3-i uccnexyemoit rpynme. Koppekuust npenaparamu 2- u 3-rpynmbsl Ha 3-il J1eHb
JIEYEHUH MOoKa3aTesne KoHTposubHou rpynnsl B 1,09 u 1,05 pasa, Ha 7-e cytku B 1,85,
1,12, na 10-i1 nenp xoppekuuu B 13,0 u 5.7 paza coorBeTrcTBeHHO. B pesynbrare
MPOBEJICHHBIX AKCIEPUMEHTOB YCTAHOBJICHO, YTO B TEPBOM OIBITHON TIpyIIE YxkKe
yepe3 3- nHA cHuKaercs KoHeuHbI npoAykT 11OJI B ceiBopoTke kpoBu Ha 41,6%, u
ero coxepxanue coctaBiasiiio 10,14+1.61 umons/mi, a cpenaue mokazarenu CMII
yepe3 7- u 10 quel neuenus ero cHrkeHue coctapisuio 60.2 u 64,4% 1o cpaBHEHUIO
C KOHTpOJbHOW rpymnmoil. Takum oOpa3oM, J€4YEHHE DKCIEPUMEHTATHHOM
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TEPMUYECKON TpaBMbl XMTO3aHOM B TeueHue 10 nHel MpakTUYeCKH HOPMaIU3yeT
MOKA3aTeNId CPEIHUX MOJIEKYJsIpHbIX nentuaoB u 110JI, Toraa kak nox aencTBreM
JIEBOMEKOJIS JIMIIb OKA3aTENHN CPETHUX MOJIEKYJISIPHBIX MENTUAOB.

DOTU JlaHHBIE CBUICTENBCTBYIOT, YTO 3((HEKTUBHOCTH AHTUTOKCHYECKOTO
NEHCTBUSA XWTO3aHA HECKOJIBKO BBIpAXKEHHEE, YeM Y JieBoMeKoJs. Hapsaay ¢ atum y
KpPBIC C DKCIIEPUMEHTAJIBHOM TEPMHYECKOM TPAaBMOM BTOPOU ONBITHOW TPYIIIBI HE
BBI3BIBAET BBIPAKEHHYIO CTUMYJISILUIO coaepxkanus npoaykTos I[1OJI. Ha 3 nens ero
puMeHeHus coaepkanne MJIA B CbIBOPOTKE KPOBHU CHUXKAeTCs Ha 55,3. Ha 7-CyTKH
Ha 38,6%, a yepe3 10 nHEN TeYeHns 0 CPAaBHEHUIO C KOHTPOJIBbHOW ITPYIITON MOHWKEH
Ha 40,0%.

BoiBoa. IlpoBeleHHbIE HCCIIENOBAaHHUS TMOKAa3bIBAOT, 4YTO H3y4acMbIE
rpenaparsl CIOCOOCTBYIOT HOpMaJIM3aluu COAEPKAHUS MJA npu
BOCITPOM3BEJICHHOM JKCIIEPUMEHTAJIbHO MPOLECCEe SHIAOTEHHONM WHTOKCUKALIMH.
JleciTUAHEBHOE NPUMEHEHHE XWTO3aHa IOJHOCTBIO HOPMAIM3YET COAEp)KaHUE
KOHEYHOT'O MPOAYKTa NEPEKUCHOTO OKHCIICHUS JIMIKIO0B - MAJIOHOBOI'O AUAJIbJIETUAA
B CBIBOPOTKE KpOBU. O(P(PEKTUBHOCTH JIEBOMEKOJS ObLla MEHEEe BBIPAXKEHHOM,
Ha0rofaIach HE TMOJHAs HOpMAaJM3allKs MaJOHOBOTO Avanbjaeruia Juiab Ha 10-i
JI€Hb KOPPEKLIUH.
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