Reviews
YK 611.37.018.1:612.014.2]:611.085

9KCNEPUMEHTAJNIbHOE ®OPMUPOBAHUE LIUPPO3A NEYEHU

XUBOTHbIX B JIABOPATOPHbIX YCITOBUAX
0. A. EBceeHko (Ayveng@yandex.ru), 3. A. lyHaapos
YO «lomenbckuli 2ocydapcmeeHHbIt MeduyuHcKul yHusepcumemy, flomerns, benapyco

B 0630ope npusodumcsi uHghopmayusi 0 pasHbix MOOerisx chopMupo8aHUs Luppo3a rneyeHu 8 nabopamopHbIX yCrio-
susix. [JlaHa kpamkasi xapakmepucmuka namoghbu3uonno2udeckux, buoxumudeckux acrekmos mooenedl, Mopghoroauye-
cKasi KapmuHa yuppo3sa rneyeHu 8 3agucumocmu om criocoba MoOenupo8aHus.

Knrouyeenle criosa: nabopamopHbie XUBOMHbIe, MOO€eslb, UUPPO3 nedYeHu.

EXPERIMENTAL FORMATION OF LIVER CIRRHOSIS IN ANIMALS
UNDER LABORATORY CONDITIONS

D. A. Evseenko, Z. A. Dundarov

Educational Institution “Gomel State Medical University”, Gomel, Belarus

The review provides information on various models of the formation of liver cirrhosis.under laboratory conditions.
The brief characteristic of pathophysiological and biochemical aspects of the models, as well as morphological picture
of cirrhosis of the liver depending on the method of modeling are given.
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CTpemuTenbHoOe pasBuTUEe MEAWLMHCKOW HayKu
HEYKIMOHHO OMKTYEeT COBPEMEHHOMY MUPY MOUCK pe-
LLUEHWST BaXHbIX COLManbHbIX 3agay, KOTopble CTOAT
nepepg obwecTBoM. JleTanbHOCTb OT LUMppO3a neye-
H1 B EBpOMenckoM colo3e COCTaBMseT B CpefHeM
1,8% (170 000 4yen.), camble BbICOKME MOKasaTe-
nn cMepTHOCTU HabntogatTca Ha HOro-Boctoke (m
Ceepo-Boctoke EBponbl [1]. MMpobnema Hanuuyms
LM Tarke BneveTt 3HaunTENbHbIE 3KOHOMUYECKUE
HarpyskM Ha O0LecTBO BCneacTBme OMHaAHCOBLIX
3aTpaT Ha NeyvyeHne nauMeHToB C YCTaHOBMEHHbLIM
LM n ero ocnoXHeHnsiMu, YTO KOCBEHHO W Hanps-
MYIO OTpaxaeTcs Ha aPPEKTUBHOCTU MPOBOANMbBIX
nccnegoBaHv, NpodunakTuke,. rnedvenun, peabu-
nutaumm nauymeHTos ¢ L.

B HacToswee BpeMsi BO3HMKAET NOTPEBHOCTL B
moaenupoBaHun LMy nabopaTopHOro >XMBOTHOrO
ONS M3YYeHUs1 CrOXHbIX MEXaHU3MOB naToreHesa
3aboneBaHns C.MOCreayollen TepaneBTUYECKON,
XUPYPru4ecKkom KOppEKLMENn, oueHKon addpekTns-
HOCTW NPOBEAEHHOWN Tepanuu.

MpeacTaBneHHbIN aHanuM3 nuTepaTypHbIX AaH-
HBIX 0 MPEeaNOXeHHbIM cnocobam hopMUpoBaHUs
LMppo3a MNEYEHN Y XKMBOTHbIX B N1abopaTopHbIX yC-
noBusx Ans Bblbopa Haubonee onTUManbHOW MO-
Oenv Onsi Hay4YHO-UCCrnenoBaTenbCKon pabdoThl.

Ons mogenvpoBaHus Hanbornee 4acto npume-
HSIIOT TabopPaTOPHLIX XMBOTHbLIX CEMENCTBA MbILIN-
HbIX: KpbICbl, MbILW. HECKONbKO pexe BCTpevarTes
MOZENW Ha OPYTNX XXMUBOTHbIX: KPOMUKN, XOMSIKU, CO-
©aKn, CBUHbU U T. A.

Mopgenn dopmupoBaHusa LI MoxHO pasgenuTb
cneayowmm obpasom:

* XUpYpruyeckue;

* XUMUYECKNE;

* aNMMEHTapHbIE;
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* F[EHHO-MOAMPULNPOBAHHbIE;

* UHPEKLNOHHbIE;

* CMOHTaHHbIE.

Bbibop Buaa nabopaTtopHOro XMBOTHOMO orpe-
denseTtca crnocobom mopenvpoBaHusa LM, en-
HO-MOAMPMLMPOBaHHbIE MOJAEeNW B NocnegHee
BPEMS yallle BCTPEYalTCs Y MbIlLen, YEM Y KpbIC.
OpHako [Ang  Xupyprudeckoro  MoaenupoBaHus
npeanoyTUTENsHee UCNonb30BaTh KPYMHbIX XUBOT-
HbIX: CBMHEW, cobaK, KPOSIMKOB, YEM KPbIC, MbILLEN.
AnumeHTapHble MOAEenNu, Kak Npasunno, BOCMPOU3-
BOAATCSA Ha Gonee Menkux XUBOTHbLIX B CUIy Mpo-
OOIMKUTENBHOCTU SKCNepuMeHTa U1, Kak cneacTsue,
3KOHOMMYECKMX 3aTpaTt. XMMUYecKMe Mogenu ue-
necoobpasHee UCMNonb3oBaTh Takke Ha ceMencTee
MbILUWHBIX M3-32 yAoOCTBa cogepaHus, passe-
OeHus1, 00palleHNss C XUBOTHBIMUM B CPaBHEHUN C
bonee kpynHbIMK Mriekonutatowmmn. MNprumepamm
Hanboree pacnpoCTpaHEHHbIX BWAOB KpbiC AN
akcrnepumeHTa MoryT cnyxuTtb Wistar, Sprague-
Dawley, Osborne-Mendel, Long-Evans, Holtzman,
Slonaker n Albany.

B 1991 r. Terblanche n Hickman 6binn cdopmy-
NMPOBaHbI 1 NPEANOXEHbI YCOBUSI 41151 BbINOIHEHNS
nabopaTopHOro 3KCNepMMeHTa C XMBOTHbIMU [2]:

— cTeneHb NeYEHOYHOW HEQOCTAaTOYHOCTY AOITK-
Ha ObITb 0bpaTMoNn, YTOObLI NMocne HanpaBreHHOWM
3 PEKTUBHOM Tepannm >KMBOTHOE CMOTTIO BbIKUTD;

— nocnegoBaTenbHOCTL cTagun passutus LM
nabopaTopHOro XMBOTHOFO AOSMKHA OblTb Makcu-
ManbHO MNPUONMKEHHOW K KIMHUYECKOW KapTUHE
4YeroBekKa;

— nabopaTopHOe XMBOTHOE AOIMKHO ObITb O0-
CTaTOYHO KPYMHbIM, YTOObI NaToOMNorvi 1 nocregy-
OO Tepanuio MOXHO Oblfio npoeuupoBaTb Ha
4YeroBekKa;
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— LM gomkeH aBNATbCS NPUYMHON CMepTU NMbo
BECTM K FPO3HbIM JleTanbHbIM OCMOXHEHMWSAM;

— B XOA4€ MOZENnMpoBaHUSA OOMKHO ObiTb nony-
YEHO TepaneBTMYEecKoe OKHO (LuMpoTa TepaneBTu-
YecKoro JencTBsus), T. e. Mexay MHOyKUMen naTo-
orMN U CMEPTBIO KMBOTHOFO BaXkHO OMNpeaenvTb
LEHHOCTb NpeAnosiaraeMoro fieYeHuns;

— MeTabonmam nabopaTopHOro XMBOTHOMO A0J1-
XeH ObITb MaKCMMarnbHO CXO0X C MeTabonM3mMom
YernoBeka;

— 9KCnepyMeHTanbHble MOAENN OOIMKHbI MOMHO-
CTbl0 COOTBETCTBOBaTb OEWCTBYHOLLMM HOPMaTtuB-
HO-MPaBOBbIM N 3TUMECKMM CTaHOapTaMm;

— cobniogeHne TexHUKn Oes3onacHoOCTU uccre-
JoBaTenieM BO BpeMsi MPOBELEHUSA 3KCNepuMeHTa
Heobxoaumo.

Xvpypruyeckne wmopgenu dgopmuposaHusa LM
MOXHO Pa3fenTb Ha YeTbIpe OCHOBHbLIX TuMa: re-
NaTaKTOMUSA, pe3eKkumns y4acTka nevyeHun, YyacTuyHas
WIM NoSiHasa geBacKynapmusaumsi NeYeHOYHON TKaHU
N NIMIMPOBAHME >XENMYHbIX MPOTOKOB.

"enaTakTOMMA HEM3BEXHO BEAET K OCTPOV neve-
HOYHOW HEJOCTATOYHOCTM M CMepPTH NabopaTopHOro
XWMBOTHOrO, YTO ABMSIETCA OENCTBUEM, HEYOOBMNET-
Bopstowmm ycriosuam Terblanche — Hickman, ecnu
BOAnNbHENLWEM He npeaycMoTpeHa TpaHchnaHTa-
unsa neyveHu. [poaoOMKUTENBHOCTE NEYEHOYHOM
KOMbI 3aBUCUT OT ANIMTENbHOCTU TpaHCnnaHTauum
OOHOPCKOro opraHa 1 MoxeT ObiTb MeHbLLE MO Bpe-
MEHU, YeM MPOLOIMKUTENBHOCTb KOMbI Y YenoBeKa.
OTtcyTcTBME NEepdy3nn NeYeHOYHON TKaHW BeOET K
OTCYTCTBUIO BbICBODOXAAEMbIX B KDOBOTOK LIUTOKM-=
HOB W aKTUBHbIX NPOAYKTOB Aerpajaumuv renatouu-
TOB. TakMum oBpasom, 3Ty MogeNb MOXHO cyuTaTh
HenoaxoasLen Ans OLEeHKM Tepanuu B UCKYCCTBEH-
HOW nogaepikke NeyeHun B YCrOBUSAX OCTPON neve-
HOYHOW HeJoCTaToO4HOCTU [3].

PereHepaumsa nedeHun, cMepTHOCTL NabopaTtop-
HbIX )XMBOTHbIX HanpsiMyto/3aBUCAT OT o6bEMa one-
paTMBHOIO BMeELLATENbLCTBA C YHETOM MUHUManb-
HOW MaccChl NeYeHOYHOW TKaHu, Heobxoanmon Ans
OCYLLECTBMEHNS _ONEPATUBHOIO BMeELLATENLCTBA.
B 2015 r. Delire nytem npMmeHeHUs TpEXmepHOW
BM3yanu3auui  KpoBOCHaOXeHUs MeveHn nocpen-
CTBOM CTPYKTYPUPOBAHHOW JiobapHOM aHaToMum
1 ONTMMMU3ALMW NPEANOXEHHbBIX paHee TEXHUK pe-
3eKUMK yKasbiBaeT Ha HeJernbHYH BbDKMBAEMOCTb
100% xmBOTHbIX nocne pesekunn 90% oOLEMA
NevyeHo4YHOM TKaHu [4]. YBenuveHune nopTarbHOro
obbéma umpkynupytouwen kposu (OLK) Ha eanHu-
Uy nrowann HepeseLMpoBaHHON NEYEeHOYHON TKa-
HW COMPOBOXOAETCS JHOOTOKCMYECKOW Harpyskon
Ha neYyeHb U CUHAPOMOM MOPTanbHOW TMMepTeH-
3un. lNoBpexaeHne SHOOTENMAarnbHOMO KIEeTOYHO-
ro mnacta npvBOAWUT K akTuBauuum meTabonuama
kneTtok Kyndpepa, BbICBOOOXOEHUIO LUTOKMHOB,
KOHTPOSIMPYIOLNX UHOYKUMIO OCTPOM MEeYEeHOYHON
HegocTaTodHOCTM.  Mopdonornyeckas KapTuHa
npeacTaBneHa nunoanctpoduen pasHom CTeneHu
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BbIPaXEHHOCTW, MPEUMYLLECTBEHHbLIM MOPaXEHNEM
LeHTponobynapHbIX 30H [5, 6]. Pesekuns ydyacTka
neyeHOYHOWN TKaHW, 4YacTo codveTarLasca ¢ gesa-
cKynsipusauuer B onpegeneHHom obbéme onepa-
TMBHOIO BMeLLATENbCTBA, PEeaKo WCMonb3yeTcs,
MOCKOINbKY B HacTosiLLee BpeMsi HET €4MHOro CTaH-
napta o6béma onepauum [7].

Mopgenb gesackynapmsauum ne4eHOYHOW TKaHu
MOXeT BbITb YaCTUYHOW 1 abCOMTHONW, YTO He SAB-
NsieTCA TOXAECTBEHHbIM MOHATUIO renaTaKTOMUN.
YactnyHas pesackynspusaums MoxeT OblTb Ocy-
LLeCTBNEHa MyTeM HamoXeHUsl MOpPTOKaBallbHOMo
LWYHTa C OTCPOYEHHbIM MHTPaonepauMoHHbIM Hamo-
XEHMEM BPEMEHHOW KIUMChl Ha NEYEHOYHY apTe-
puto. 3aKOHOMEPHO BO3HUKLLIEE KUCIIOPOAHOE roo-
OaHne NpuBOANT K AUCKYHKLMM ObIXaTeNbHON Lenu
MWUTOXOHAPUI C YMEHbLUEHUEM KONMMYECTBA afeHo-
3uHTpudocgopHom kncnotel (ATPD) 3a cueT UHrm-
BMpOBaHNS OKMCAMTENBHOIO HOCHOPUNUPOBaHMSA
n obpasoBaHMsa PEAKUMOHHOCMOCOOHbLIX aKTUBHbIX
dopm kucnopoga (ADK), koTopble akTUBUPYIOT
knetkn Kyndepa, nepekucHoe OKUcneHve nunu-
pos (MOJ1), 4To B KOHEYHOM UTOre BedeT K anon-
TO3y M _Hekpody. Mopdonornyeckas Bepudurkaums
LIM BEPKMBLUMX >XUBOTHbLIX HE MMEET CYLLLeCTBEHHbIX
npu3HakoB Hanu4ms LM, yTo cBA3aHO ¢ MUHUManb-
HbIMU U3MEHEHUSIMWU B YpPOBHE TpaHcamuHa3s, OT-
HOCUTENIbHO HOPMaribHOM YPOBHE [TOKO3bl. Takum
obpasoM, Mogenb YacTUYHOW AeBacKynsipusauuun
MOXHO cuyMTaTh NpUemMnemMon Ansi Bocnpoussene-
HUsi B NabopaTopHbIX YCIOBUSAX OCTPOM MeYeHOou-
HOW HeAOCTATOYHOCTU, HO He LIIM, koTopkin TpebyeT
Gonee AnNUTENbLHOrO BpeMeHU hopMrpoBaHus [8].

JlurnpoBaHue xenyHbIX NPOTOKOB BNepBble Onu-
caHo Cameron u Oakley B Havyane 1930-x rogos.
OTa Mogenb nosny4una WUpoKoe pacrnpocTpaHeHne
BO BCEM MMpE W3-3a HECMOXHOro OnepaTtuBHOIO
BMeLLaTenbCTBa, CreAcTBMEM KOTOPOro SIBMsieTCs
BHYTPUMNEYEHOYHbIA XOfiecTas ¢ MCXOAOM BO BTO-
PUYHBIA BUNUapHbIi UMppo3 nedveHwn. locne Bbi-
NOMHEHNs1 CPEAVHHON NTanapoTOMUK BbIMOSHSETCS
nurnpoBaHue d. choledochus ¢ nocnegyowmm ero
nepeceyeHmem [9]. [locneonepaunoHHbIA nepu-
of nabopaTopHOe XMBOTHOE MPOBOAMT B KINETKE C
WH(ppakpacHon namnon Ang nydwen agantauuu.
Mocne — B 06bIYHOM KNeTke ¢ nuLlen 1 Bogon. lMNMpo-
BEEHNe MOCMNeonepaLnuoHHON aHanbresmn ocy-
LLECTBNSAETCA NPUMEPHO B TEYEHMEe Tpex CyTok. B
3aBMICMMOCTM OT Xenaemou cteneHn oubposa xu-
BOTHbIE BbIBOAATCHA U3 3KCMEPUMEHTa Ha ceabMble
cyTtkn, 14-20 n 30-60 cyTtkun. NpecuHyconganbHbIn
unbpo3 passmBanca yxe Kk 10-m cyTtkam, a nepu-
nopTanbHbI UBPO3, KOTOPLIN NPOrpeccnpoBar Ha
NPOTSHKEHUN BCEro aKCcnepruMeHTa, 6bin cdhopmmnpo-
BaH K 20-M cyTkam.

VMctopuss ncnonb3oBaHWs renaTtoTOKCMHOB Ha-
CYMTbIBAeT He OAWH OEecAToK neT. Aabl ¢ renarto-
TPOMHbLIM OEWCTBUMEM LUMPOKO MPUMEHSATCS ANS
mogenupoBanunsa LIM. K Havbonee un3BecTHbIM W
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NpMMeHUMbIM Ans mogenupoBanus LM B nabopa-
TOPHbIX YCIOBUSAX renaToTOKCUHAM MOXHO OTHECTU
aTaHon, Tvoauetamui, UMETUITHUTPO3AaMMUH, rano-
reHNPOM3BOAHbIE YINEBOAOPOOOB (TeTpaxiopme-
TaH), NnapaueTamon 1 gp.

MNotpebnenne stanona (CH,CH,OH) nabopa-
TOPHBIMUN XMBOTHBIMW OTHOCSAT K AOCTYMHBIM METO-
aam hopMUPOBAHMS XUPOBOW ANCTpocrmn, pubpo-
3a 1 HeKpo3a neyeHn. B neyeHo4HOM TKaHWM 3TaHON
mMeTabonumanpyeTcs ankoronbAervgporeHasamu u
tepmeHTamn cuctemol uMtoxpoma P450. N3meHe-
HME TUCTOAPXUTEKTOHWKN MEYEHOYHOW TKaHu Mnpo-
NCXOOUT 3a CYET rMnepnpoayKUnn akTUBHbIX (POPM
kncnopoga (A®K), ncroweHuns cuctemel rnyratmo-
Ha, aKkTUBaLUM NPOAYKTOB NEPEKNCHOIO OKUCIEHUS
nvnngoB (MOJ) n ycuneHns cuHTesa KommnareHa
[10]. CoBOKYMHOCTb 3TMX MPOLIECCOB ABMSETCA Ny-
CKOBbIM MEXaHM3MOM, NPUBOASALLMM K anonTo3y re-
naTouMTOB, BOCManeHuo, akTuBaumm Krnetok WTo.
BaxxHO OTMEeTUTb uHOuBMAOYyanbHyH unsbuparenb-
HOCTb CEMENCTBA MbILNHBIX K NOTpebneHuo aTta-
Hona, 3a ucknoveHnem mbiwen HAP-2 n C57BL/6.
Ota mogernb B 60MbLIMHCTBE ClyYaeB NCMOoMb3yeT-
Cs1 B KOMOBUHaUUM C ApYrMMn renatoToKCUHaMm ans
BocnpowussedeHuns LM B nabopaTopHbIX yCroBUSIX.
BeegeHne ataHona MoxeT ObiTb OCYLLECTBNEHO
WHranaumMoHHO W UWHTparactpaneHo. [Npu mHrans-
LVNOHHOM BBEOEHUN XUBOTHbIX NMOMELLAIOT B KNETKY
n3 nnekcurnaca. lNogaya B kNeTky napoB 3TaHona
95% co cBexuM BO34yXOM CO CKOPOCTbi OT 5 nf
MuH o 10 n/MUH BeOeT K YPOBHIO CnupTa B KPOBU
ot 175 po 250 mr/n-1. MNepuogunyeckas perynsums
NnoToKa CMEeCu OCYLLEeCTBIsieTCa ANg noaaepaHus
KOHLUEHTpaumm aTaHona B AnanasoHe 12-20 mr/n.
[anee >XMBOTHOMY BBOAMWTCS pPacTBOpP. 3TaHona
(1,6 r/kr) ¢ nocrnegywLMM UHTpanepuUToHeanbHbIM
BBeJeHMeM epmeHTa arnkoronbAernaporeHasbl
(1 mMonb-3/kr) ans ctabunusauum KoHLIEHTpaL MK
3TaHona B KpoBU. [MTENBHOCTL 3KCNEPUMEHTA CO-
CTaBnsieTCcs OKOo 6 MecsALEeB.

Mpn wmHTparacTpanbHOM < BBEAEHUM 3TaHorna
KMBOTHbIX coAepxaT B KIleTkax npu TemnepaTy-
pe okono 22°C-C uupkagHbiM pUTMOM AE€Hb/HOYL B
cooTHoweHnn 1:1 Ha cTaHgapTHbIX Kopmax. Nepeq
BBEAEHNEM XKMBOTHbIX B 3KCMEPVMMEHT BbIKMOAET-
ca_AByxHedenbHasi MX aganTtauus K npebbiBaHUiO
B nabopartopHbIX ycrnoBuax. [ns 6onee akTMBHOrO
noTpebnexHns ataHona rotoeAT 5% pacTtBop caxa-
po3bl 1 10% pacTBOop 3TaHona, CMELUMBAKT U ro-
TOBBI pacTBOp npegnaraloT B CcBOOOAHOM [OCTY-
ne XvWBOTHOMY. KoHLEeHTpaums pacteBopa aTaHona
O4eHb BaprabernbHa B 3aBUCMMOCTY OT OXMAAEeMOro
pesynbTata U MoXeT cocTaBnsaTte oT 5 go 40% [11].
Mopdonornyeckaa kapTuHa genapaduHU3MpoBaH-
HbIX CPE30B CWUIbHO BapuabernbHa B 3aBWCUMMOCTY
OT nona nabopaTopHOro XMBOTHOrO, €ro Macchbl,
nepuoga npebbiBaHus B NTabopaToOpHbLIX YCIOBUSIX,
KOHLIEHTpauu1, MPOAOIPKUTENBHOCTM MoTpebneHns
ataHona [11,12]. OgHako ApyTioHsaH WM. B. (2012 r.)

OTMeYaeT, YTo Npu ANUTENbHOM MHTParacTparbHOM
BBeaeHumn ankorons LM nonyynTs He yaaeTcs [22].

BocnpoussegeHne TuoaueTaMMgHOM MOLENU
NMOCpPeACcTBOM MHTpanepuToHeanbHOro BBEeAEHUS
amuga TuoykcycHon kucrotel (CH,C(S)NH,) Bne-
4yeT 3a cobon MHrMBMpoBaHME akTUBHOCTU dep-
MEHTOB, Y4acCTBYKOLMX B [B-OKUCIIEHUM XXMPHbIX
KMCMOT, paclienfieHun METUOHMHA W MOBbILIEHUE
aKTMBHOCTM BenkoB, y4yacTBYHLMX B perynsaummn
MOJ1. KocBEHHO MOXHO CyauTb O MexaHu3Me Mo-
BpeXaarLlero AencTBusi, KOTOpbI onocpenoBaH
n3bbiTkom ADK, T. K. rmybuHa nopaxeHusi. yMeHb-
LaeTcsd Npu BO3AENCTBUMM aHTUOKCMGaHToB. [o3u-
poBKa TOKCMHa BapuabenbHa u konebnetesa ot 100
00 200 mr/kr Mmaccbl Tena XXUBOTHOIO TPWXKAbI B He-
Aento Ha NpoTskeHun 6-8 Hegenb. [pu nepopanb-
HOM BBeAEeHN 0o3npoBKa Bo3pacTaeTt 4o 300 mr/kr.
B 2015 r. mogenb Gbina craHgapTM3MpoBaHa B
posnpoBke 150 Mr/Kr MHTpanepuUTOHeanbHO TPUX-
Obl B Hegen B nepvod Bpemenn ot 8 fo 12 He-
aenb. Mopdonornyeckass kapTuHa COOTBETCTBY-
eT nokasatenam no Ishak (1991 r.) n aHanornyHa
MUKpoHoadynspHon ¢opme LM cnycta 8 Hepenb
— 93% kMBOTHbIX, cnycTa 12 Hegenb — 100% xu-
BOTHbIX [13]. CylecTBeHHble HeJoCcTaTkn 3TON Mo-
Oenu .— oTHocuUTenbHas TPYAHOOOCTYNHOCTb Be-
LecTBa, Bblcokad TokcuyHocTb (DL50 — 20 mr/kr),
KaHLEPOreHHOCTb.

AumerunuutposamuH (C,H.N,O) npeacraenset
cOoBON XenTyl MacnsHUCTY XuakocTb. Mcnonb-
3yeTcsa ons BocnpovssegneHus LM Ha XMBOTHbIX B
nabopaTopHbIX ycrnosusx. NMaToduanonornyeckune
acnekTbl CBOAATCH K runepnpogykummn A®K, koto-
pble NaryOHO BRMSIIOT Ha KNETOYHYH OpraHm3auuio
N MHULUMPYIOT pasBuUTME LLEHTPOrnobynspHOro He-
Kpo3a, crnreHomeranuu, acuuTa, KpOBOM3MUSAHUS
B nerkve, KuwedHuk. Mwukpockonuyeckoe wucchne-
OOBaHMe ykasbliBaeT Ha (opMUpOBaHME COEAMHU-
TEeNbHOTKaHHbLIX CEMT HA MEeCcTe HeKpo3a, Hanuyve
BacKkynuta C WHUNbTpaUnen, MHOXECTBEHHbIN
Tpomb03 Menkux cocyfoB. B knetkax Kyndepa B
OOnbLUMHCTBE HAOMIOAEHUI ObINN OTMEYEHbI BKITHO-
4yeHus remocuaepvHa. TOKCWH BBOOMUTCHA BHYTpU-
MbILLEYHO B Jo3MpoBke 10 Mr/Kr Tpuxabl B HEOEN0
Ha NpoTshkeHnn 3-4 Hedenb B 3aBUCUMOCTM OT Iy-
O1HbBI POPMMPOBAHNST MOPAXKEHWS MEYEHOYHOW TKa-
HW. TpoHuKaeT Yepes nnaueHTy. V13 HegocTaTkoB
NPUMEHeHNs cnegyet OTMETUTb KaHLEePOreHHOCTb,
renaToTkcuyHocTb (DL50 — 40 wmr/kr), TepaTtoreH-
HocTb [14].

HaunbGonbliee BHUMaHWE B COBPEMEHHOW NuTe-
paType ygeneHo MogenupoBaHuio TeTpaxriopmeTa-
HOBOW (4eTbIpéxxrnopucTein yrnepod, CCl,) moagenu
L [15, 16]. WUctopusi ucnonbsosanusa CCl, Haum-
HaeTca B 1930-1940 rr. TeTpaxnopmeTaH npeg-
cTaBnsieT cobon GecuBeTHYH XWOKOCTb C apoma-
TM4eckum 3anaxom. MyTn BBegeHMs renaTtoToKCnHaA
pa3HoobpasHbl: MOAKOXHO, MHTpaneputToHeanbHo,
WHTparacTparnbHO, MWHransuMoHHo. BbonbwnHCTBO
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nccrnegoBartenen NpegnoYnTarT 3Ty MOAENb, Npu-
HMMasi BO BHUMaHWE MPEBOCXOAHYK BOCMPOM3BO-
OVMOCTb, XOPOLUYI BbPKMBAEMOCTb NTabopaTopHbIX
XMBOTHbIX. [INs BKMOYEHMS B OMNbIT MbILLEN Cneay-
eT obcnegoBaTe Ha HanmMyMe COMaTU4ecKow nmaTo-
niormu, cTpecca, OTIIMYHOWM OT HOPMarbHOW peakumm
Ha BHelWHue pasgpaxutenu. B psge pabot yka-
3bIBAeTCs Ha MpeanoyTUTENbHOE WCMONb30BaHMe
CaMOK B 3KCMEpUMEHTE, T. K. NeTanbHOCTb Cpeau
CaMLIOB Ha paHHUX Cpokax moaenwu Bbicoka [17].
Buomparcgpopmayus CCl, e nedeHo4HoU mKaHu
npusodum K ob6pa3osaHuUd MPUXIOPMEMUSIbHO20
padukana (CCls), komopeil y4acmeyem & obpa-
308aHUU A®K u uHakmusupyem npoueccsi 10O]1.
Hosnpoeka CCl4 3aBucuT OT cnocoba BBeOEHNS.
Mpn MHranaumoHHoOM crniocobe XMBOTHbIE BHa4Yarne
OOMKHbI nony4yatb peHobapbutan B gosnposke 0,3
r/n B NUTbeBOW BoAe B CBOOGOAHOM JOCTyne B Teye-
Hue Hepenu. [lanee Ha OHO MITIOCKOAOHHOW KOMObI
Hanueaetca CCl,. B xuakocte nomelyaercs Tpy6-
Ka-NnpUTOK, MO KOTOPOW MOAAETCs CXaTbl BO3OYX
CO CKOPOCTbIO 2 N/MUH. TpybKa-0TTOK pasmeLLaeTcs
Ha 2-3 CM Bbllle YPOBHS XMUAKOCTU (MO aHanorum ¢
annapatoMm Bob6poBa), AMCTanbHbI KOHEL, ee Ha-
npaBneH B KNeTky ¢ nabopaTopHbIMU XUBOTHbIMUA,
KONMUYECTBO KOTOPbIX HE AOIMKHO NpeBkIwaTh 6 oco-
Gen. BaxHO OTMETUTb, YTO WMHransiuMOHHbIA Cro-
cob BBeAEHWSI HEMPEMEHHO OOMMKEH NPOBOANTLCS
B BEHTUNMPYEMOM MNOMeELLEeHUN, ¢ cobnogeHnem
Bcex npasun 6esonacHoctn obpaleHus ¢ CCl4.
WHTpaneputoHeanbHbIi cnocob BBeAeHUS ABMSET-
cs Hanbonee pacnpocTpaHeHHbIM. YeTbipexxmnopu-
CTbIW Yrnepos pa3BoasT Ha ONIMBKOBOM, MUHepanb-
HOM, KyKYpYy3HOM Macnax, 6nnskux no temnepaType
K KOMHaTHbIM. VHbekuMs npoBoauTcsa nog odwum
Hapko3oM (n3odntopaH, ranoTaH u gp.). Josnposka
ocTaeTcsl BapuabenbHOW M 3aBUCUT OT ANUTEINb-
HoCTK akcnepumeHTa. OBbIYHO [o03a konebneTca B
npeaenax ot 300 go 1000 mkn/kr 2-3 pasa B Hefe-
IO Ha NPOTSKEHMM 4-6 Hefenb. [Ans noTeHuupoBa-
HUS1 renaToTPONHOro adekTa NPUHATO coyeTaTb
3Ty Mofernb ¢ JobaBneHNeM pasHbIX KOHLIEHTpaLMM
3TaHona K nuTteeBon Boge [15]. HegaBHO mopenb
Mmbilun C57BL/6 Obina craHgapTuavMpoBaHa Ans
dopmupoBanus L. N'enaToTokCMH BBOAUTCA B AU-
anasoHe koHueHTpauum ot 0,5 go 0,7 Mkn/r macchl
Terna gBaXabl B HEAEN0 Ha NPOTSXXEeHUN 6 Hegenb,
nnbo TpwKObl B HEOEN0 HA MPOTSHKEHUN 4 Hegenb.

[opcanbHoe MNOAKOXHOE BBEeOEHWe pacTBO-
pa onuekoBoro macna n CCIl4 B cooTHoweHun 1:1
OBaXbl B HEOEN0 Ha NPOTsXeHun 3-4 Hegenb Tak-
Xe MOXEeT paccMaTpvBaTbCs B KavyecTBE MOAENM
dopmmpoBaHust LIMN. SToT meToa Takke codeTaeTcs
C noTpebrieHnemM aTaHomna pasHOW KOHLEHTpauuu.
K HepocTaTkam OTHOCAT BO3MOXHOe obpa3oBaHue
HEeKpo3a, rpaHynembl B MECTE MHBLEKLUKN, YTO Tpe-
OyeT nccevyeHnst MArkmx TKaHewn.

OpHum n3 BapuaHToB (POPMMPOBAHUSA LIMPPO-
TUYECKON MOLEeNn neyeHu SBNAETCS BBeOeHue
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yepes xenyaoudHbin 3oHa pactBopa CCl4 Ha 50%
mMacrnsiHom pactBope. [o3vpoBka cocTaBnser
0,3 mMn/100 r macchl XMBOTHOrO TpWXAbl B Hepe-
nto, nnéo B pose 0,2 mn/100 r macchl KMBOTHOMO
OBaxabl B HeJeno B YyTPEHHVE Yackl 3a 4 yaca go
npuemMa num Ha npoTskeHun 19 Hegenb [16]. Ans
MOTEHUMPOBAHUSA U CUHEprmama renaToTpPOnHOro
adphbekTa XKMBOTHBIM MPELOCTaBnAncs B CBOOOA-
Hom pgoctyne 5% pacTtBop aTaHorna. Hepoctatku
MOOEenNn CBOAATCS K OBLMM: BbICOKAs TOKCUYHOCTb
CCl4, npu HecobniogeHun npaeun obpalleHus —
KOHTaKTHble 4epMaTuTbl, 3k3eMa, KpanuBHuLa.

O6waa mopdonormyeckasi kapTuHa. BHe 3aBu-
cumocTm ot nytn BeeaerHus CCl, xapakrepusyercs
NMOTHOW, GYyrpuMcTO-y3rioBaTon -MOBEPXHOCTLIO Me-
YEHM KPaCHOBATO-XENTOW OKPACKWU C 3aKPYINEeHHbIM
KpaeMm, crineHoMeranuen, y oTAerNbHbIX XXUBOTHbIX
pasBuBancs acuut vepesd 16 u 19 Hegenb OT Ha-
yana a3KcnepuMMeHTa, B OPHOLWHOM MOMOCTU OTMe-
Yyanocb HanuuMe KpPoBW anoro UBeTa C MOHMXKEH-
HOW CBepTbiBAaeMOCTbl0. [lenapaduHn3npoBaHHble
cpesbl NeYeHn OKpaLUMBalTCs B 3aBUCMMOCTM OT
notpebHoctn. Flpu okpawmBaHun no BaH-MM3oHy
— remMaToKCUIMHOM 1 303uHOM, no MaccoHy onpe-
OEeNnsinnUCb OeCTPYKTUBHbIE U3MEHEHUSI C UCXOLOM
B pacnap renaToumTtoB, 0COBEHHO PEe3KO BbIPaXEH-
Hble. B LUEHTpanbHblX oTaenax gonek. B atmx e
KrneTkax BbISIBNEHbl MENKWE U CpeaHen BENMYMHbI
BaKyOoSin C POBHbIM KOHTYpoMm. Mpu gononHuTenb-
HOW OKpacke cmecbto cyaaHos lll, IV ¢ uenbto BbiAB-
NEHMS HEWTParbHbIX XUPOB BaKyosIM OKpalLMBatoT-
CSl B UBET OT XenToro Ao kpacHoro (puc. 1).

PucyHok 1. — Cpe3 neyeHu xusomHbix Y4epe3 19 Hederb aKcne-
pumeHma. Okpacka HelimparbHbIx xupos. YeenudeHue: x200.
Okpacka cmecbto cydaHos Il u IV

MponundepatnBHas n MHPUNbLTPATUBHAA Krie-
TOYHas peakuusi BblpakeHa crabo. M3-3a Tokcu-
YECKOro MOBpeXAEeHUs KanunnspoB Habnwopancs
OTéK ponek. JlokanbHO onpeaensncd yMepeHHO
BblPaXXEHHbIA OTEK, KOTOPbIN Ben K pacLUMpeHuto
npocTtpaHcTB Oucce. Mectammu oTék Oonee Bbipa-
)KEH 1 NPOSIBNAETCA AeKOMMeHcaunen NeYEHOYHbIX
KMNEeTOK: HapyLleHnem CBsi3u 1 0Opa3oBaHMEM LLe-
NeBUOHbIX NMPOCTPAHCTB MeXAy OTAENbHbIMU KIle-
TOYHBbIMW 3NIEMEHTaMM, KOTOPbIE COCTaBNAT Tpa-
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Gekyny, B peaysibTaTe Yero cTMpaeTcsl HopmMarbHas
TMCTOAPXUTEKTOHMKA NEYEHOYHOI TKaHu (puc. 2).

PucyHok 2. — lecmpyKkyusi eenamoyumos 8 yeHmparbHbIX om-
Oenax Oonek, uHgunbmpayusi HelimpogubHbIMU elikouyuma-
Mu, Xupoeasi ducmpoghusi 2enamoyumos. YsenuveHue: *x400.
Okpacka 2eMamoKCUIUHOM U 303UHOM

Mexay nevyeHoYHbIMM JoNbKamn onpeaensnoch
paspactaHve COeONHUTENbHOTKAHHbLIX BOMOKOH
BOKPYr MopTarnbHbIX TPakToB, Y3MOBOW TpaHcdop-
Maumern napeHxMmbl ¢ (POPMUPOBAHUEM JTOXKHbIX
JOneK, pasfeneHHbIX Mexay cobon pubposHbIMM
Tshkamum (puc. 3).

PucyHok 3. — Cpe3 nevyeHuU xusomHbix Yepe3 19 Hedenb 3KcC-
nepumeHma. YsenudeHue: x200. Okpacka no memody MaccoHa

enaTouunTbl € KAPTUHOW rNblGYaTON arperauum
MaTpuKca, COOTBETCTBYIOLLEN 3EePHUCTOM AUCTPO-
dunn, rnaeBHbIM. 06pasom Ha nepudepun Hopmu-
pYOT hOKyChl y3rI0BOW rmnepnnasmm ¢ OTCyTCTBUEM
npaBubHO CHOPMUPOBAHHON KENYEBLIBOASLLEN
N KpPOBEHOCHOM cucteMm. becnopsgoyHoe pacno-
NoXeHne (hokKycoB y3noBOK rmnepnnasum B cpene
COEOVHUTENbHOW TKaHW B KOHEYHOM UTOre BedeT K
hopMMpPOBaHMIO LIMPPOTUYECKON nevenu [15, 16].

Mapauetamon (napaaueTtunammHodeHon,
APAP) oTHocuTCa K [OCTYMHbIM renaTtoTponHbIM
anamMm. K OCHOBHbIM TOKCUYHbIM 3adhpekTam HecTe-
pPOVMAHOIO  MPOTMBOBOCMANIUTENBLHOIO  BELLECTBA
OTHOCSIT: YCUIEHNE OENCTBUS MpU rofiogaHuu, no-
TpebneHnn aTaHona, [O303aBUCHMMY TOKCUYHOCTb
1 NOTEHUMPOBaAHME MHOYKTOPaMU akTMBaLMK CUCTE-
Mbl uutoxpoma P450. B nutepaTypHbIX MCTOYHMKAX
HeT [OO03UPOBKM MNpenaparta, KoTopasi NpuMBOAUT K
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OCTPOWN NEeYeHOYHOW HeJoCcTaToOvHOCTU. [JO3MpPOBKY
B 1 r/kr maccbl Tena npv ogHOKPATHOM BBEAEHUM
B »enyaok npueogut A. . CkypaToB [15]. Ocobek-
HOCTbIO MOAENN SBMSETCA Hanuyne MeTremorno-
OuMHeMnn, KoTOopas NPUBOOUT K LMPKYISITOPHON
(remognHaMmn4eckon) rmnoKCUmN BCeacTBME CHIDKE-
HUSA TpaHCMOPTHOM QyHKUMK kpoBu. MeTabonmsm
napauetamorna OCYyLeCTBNAETCA B OCHOBHOM B
ne4YeHOYHOW TKaHuU MOCPenCTBOM CyrbdUPOBaHUS
N rroKopoHnpoBaHus. [pyu nepeno3npoBke OTMe-
yaeTcs akTmBaumst paboTbl CUMCTEMBbI LUTOXpOMa
P450 c¢ nocnepytowmm obpasoBaHvem-. N-ave-
Tun-napa-6eH3oxuHoHnMnHa (NAPBQI), koTopbin
crnocobeTeyeT runepnpoaykumn A®K n Beget Kk Ha-
pyLieHuto notoka Ca?* B MUTOXOHAPUSAX, 0bpa3oBa-
HUo OH-, NO,-, NO,-. CoBOKYNHOCTE 9TUX MpoLec-
COB Hen3bexxHO MpMBOAMT K akTMBaLuwm anontosa.
NAPBQI nogeepraetca HaTMBHOW AeTOKCMKALUM
B cucteme rnytatumoHa. Takum obpasom, MHrmMbu-
pysi cucTemy rnyTaTuoHa, TOKCUYeckuin acdekT
NAPBQI moxeT BbiTb ycuneH. Makpockonunyeckas
KapTuHa, B OTfMYMe OT TeTpaxnopmMeTaHOBOW MO-
Oenv, xapakTepuayeTcsi OTCYTCTBUEM renaTomMera-
num [18].

AnvmeHTapHble (AneTunyeckme) mogenu opmu-
poBaHus LM MoryT 6bITb BbI3BaHbI MO0 M3OLITKOM
Kakoro-imbo KOMMOHeHTa B paLMOHe MUTaHUS XKu-
BOTHOFO, 60 ero HeJOCTaTKOM.

MeTNOHMH-XONMH-gedununTHaa Oueta sBnsieT-
€S LWMPOKO pacrnpocTpaHEHHOM MoAenNblo, KoTopas
NpMBOAUT K (hOpMUMPOBaHWIO CTeaTo3a, OKUCMW-
TEeNbHOMY CTPeccy MOCPELCTBOM FMNepnpoayKLmm
A®K 1 Bnocnegcteumn — k LIM. CHuxeHne GUoCKH-
Tesa pocdaTuannxonmHa (Morekyna, y4acTByto-
Las B CTPOEHMU KNETOYHOW MeMbpaHbl) de novo
N3 XonvHa, Heobxooumoro Anst TpaHcnopTta Tpwr-
nMuepunaoB NocpeacTBOM NUMONPOTENOOB OYEHb
HW3KOM MMOTHOCTM, BedeT K creartosy. Heduunt
METUOHUHA, SBMAIOLWErocs OA4HOW M3 He3aMeHU-
MbIX @MWHOKMCIOT, NPUBOOUT K CHWDKEHWUIO CUHTE-
3a S-afeHO3UIIMETUOHMHA U FMyTaTUoHa, KOTopble
NPeAcTaBnsalT [OBE BaXHble aHTUOKCUMAAHTHbIE
cucTembl. Taknm obpasoM, CHUMXKEHWE KONMYecTBa
METMOHUHA B NULLLE XXMBOTHOIO NpegpacnonaraeT K
OKUCIIUTENBbHOMY CTPEeccy, BocrnaneHuo n punbposy
[18]. MpogomknTENbHOCTL AMETHLI COCTaBNAET OKO-
no 5 Hegenb 1 OHa, Kak NpaBuWIIo, co4eTaeTes C MNo-
TpebneHvem aTaHoNa pa3HOW KOHLEHTpaLUN.

[neTa c BbICOKMM COAEPXKaHNEM XKUBOTHBIX XM-
pPOB MOXET MCMONb30BaTbCA ANst MHOYKUMM cTeaTo-
3a y pasHbix TabopaTOPHbIX XXUBOTHbIX U SIBNSAETCA
OOMONTHEHVEM K MHBIM anumeHTapHbiM guetam. OT-
MedeHa Gonbliasi BOCNPUMMYUBOCTb KPbIC MMHUK
Sprague-Dawley, Zucker k aTon guete Bcneacreune
HanMuMsi eCTECTBEHHON MyTauuum B peuentopax K
NenTuHy (aAWNOKNH: NENTUOHbBINA FOPMOH, PeErynmpy-
FOLLMA 3HEepreTnyecknin obmeH), 4To NposiBnsieTcs
NoBbILLEHMEM anneTuTa, U3bbITOYHOW Maccon Tena
XXMBOTHOTO, PE3UCTEHTHOCTBLIO K UHCYNUHY. [MpuBne-
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KaTernbHbIM MOXET CYMTaTbCA MOLENMPOBaHME Ha
nuHenHon mblwn Fat Aussie, nmetowen gedekt B
reHe Alms-1, Begylmin K pacCTPONCTBY NULLEBOIO
noBefeHus (CbITocTn). TN Ml cnycta 20-24 He-
Oenv UMEIOT MOBbILIEHHbIV YPOBEHb TPaHCaMUHa3,
nporpeccupoBaHMe OT cTeaTto3a K cTeatorenatuty
C ncxogoM B nepuvuenonsapHein pnbpos. OgHako
B APYrMX MCCNedoBaHMAX He MOATBEPXAaeTCcH Ha-
nnYMa NporpeccupoBaHus 3abonesannsa B pnbpos
neyveHu [4]. B HEKOTOPOW CTENEHN 3TY ANETY MOXHO
cunTatb NogobHOM AneTe € NOBbILWEHHbIM YPOBHEM
coAepkaHus xonectepuHa B nuwie. BaxHo yyecTs,
YTO AaHHasa aneTa ABMNSeTCH UHAYKTOPOM JKCnpec-
CUW TeHOB, BNMSKLWNX HA MeTabonunam pancreas.

B coBpeMeHHbIX OaHHbIX MMeeTcs WHGopMa-
ums o 6onee yem 3000 Bugax reHHO-MoANPULNPO-
BaHHbIX NMabopaTopHbIX XMBOTHbLIX. PasHble Buabl
TPAHCIEHHbIX >KMBOTHbIX, HOKAYTHbIX MO OAHOMY
W HECKOMBKMM reHam, MOryT ObITb UCMOSb30BaHbI
AN N3y4eHns CUHOPOMAa XPOHMYECKOro XorecTasa,
ayTOMMMYHHOro nbposa nedeHu, CKNeposnpyto-
LLlero xomnaHruTa, MpPOrpeccupyroLLero CemMenHoro
BHYTPUMNEYEHOYHOro xonecrasa pasHbix TMnoB (6o-
nesHb Byler), umpposa neyeHn pasHom aTMONOMMn 1
ap. Hauunaa ¢ 1970 r., paspaboTaHO MHOXeCTBO
ayTOMMMYHHbIX MoAenen, o0beaUHEHHbIX OOHUM
ycrnosnem: nabopaTopHOMY XMBOTHOMY BBOAMI-
CA reTeporiorMyecknini  roMoreHn3aT nevyeHoYHOM
TKaHW ¢ JobaBneHneM pasnmyHbIX UHOYKTOPOB aK-
TMBaUUW ayTOMMMYHHOro nospexaeHus. dnbpos,
onocpenoBaHHbIN T-KNETOYHOW peakuunen, BeposaT-
HO, SIBMSIETCS peakunen Ha covyeTaHHoe OelcTBue
haKkTOpOB OKpY>KaloLLlen cpefbl, COMPsSPKEHHOW CO
cnabon UMMYHOJSIOTMYECKON TOMNEPAHTHOCTBID M
reHeTM4YecKkon npeapacnonoXeHHoOCTb. OTHOCK-
TenbHas TPYAHOCTb MOAENVPOBAaHUSA 3akmio4vaeT-
Csl B MOCTEMNEHHOM CHWXEHMU .MMMYHOIOMMYECKON
TONEPaHTHOCTM M AONrOBPEMEHHOM MOAAEPXKaHUM
UMMYHHbIX M3MEHEHUIN ONS pas3BUTUST XPOHUYECKO-
ro renatuta c nocrneayoLwnm nepexogom B LI [4].
Ha cerogHsALWHMI AeHb ONTUMaribHOW Npu3HaHa Mo-
Oenb TpaHcreHHoro Buaa mbiwmn CYP2D6. MoHook-
cureHasa umtoxpoma CYP2D6 ncnonb3yeTca B Ka-
YecTBe TpUIrepa B MYCKOBOM MeXaHU3Me pasBUTUS
ayToummyHHoro renatuta (AUl 2-ro Tna. OgHa n3
OTNMYNTENBHBIX 0cobeHHocTen AUT BToporo Tvna —
Hann4yne ayToaHTUreHa K MMKPOCOMaribHOMY aHTU-
Teny neyeHb-noyka 1-ro Tuna, KOTOPbIN pacrno3HaeT
Hanuune CYP2D6. [doctaBka CYP2D6 y mbiwen
FVB. nnn C57BL/6 ocylliecTBnsieTcs C MOMOLLbIO
ageHoBupyca Ad-2D6 nytem npsiMoro TpaHcnopTa
HenocpeacTBEHHO B neveHb. KombuHauusa BHyTpU-
BEHHOIO M MHTPanepuUTOHeanbLHOro NyTU BBEAEHUS
Ad-2D6 obecneumBaeT CTOMKOE ANUTENbHOE ayTo-
MMMYHHOE noBpexaeHue nedenHn [19].

Mogenb MNeyYeHOYHOro LIMCTOCOMO3a cpeau
MHbIX MHMEKLUMOHHbIX Moaenen Hambonee pac-
npocTpaHeHa 1 SABMASEeTCA pe3ynbTaTtoM MHUUM-
poBaHus Schistosoma mansoni (B peakux cny4dasix
Schistosoma haematobium) n ucnone3dyetcsa ans
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nuccriegoBaHusa  naToU3Nonorum,  MMMYHOMOMUN
N BMOXUMUN MOPaKEHUST MEYEHOHYHON TKaHu. dnu-
aemuonorundeckasi obctaHoBka B cTtpaHax Adppu-
kv, HOanbHero Boctoka xapaktepusyetcsa 6Gornee
200 MAH WMHMUUMPOBAHHLIX YEroBEK, MO AaHHbIM
BO3. ExerogHo normbatot okorio 200 Tbicay 4e-
noeek. Y nabopaTopHbIX MbIWen Nporpeccupyet
NeYeHOYHbIN HEOaHIMOreHes, KOTOpbI NPUBOANT K
hOPMMPOBaHUIO LLIMCTOCOMArbHOro nepunopTanb-
Horo ¢mbposa (pnbpo3 Symmers) ¢ npusHakamm
CMHOPOMa MOpPTanbHOW MMNEpPTEH3NN: Hanm4yme ac-
uuTa, BapPUKO3HO-pPACLLUMPEHHBLIX BEH <muULIeBoAa
n Kapgoun xenypgka. lNpoucxogut copmupoBaHue
rpaHynem. OgHako B nuUTepaTypHbIX MCTOYHUKaX
ONMcCaHo coxpaHeHne NoByNsApHON CTPYKTypbl ne-
YeHU, OTCYTCTBME Y3ENKOBOW pereHepaTopHoOn rm-
nepnnasuu, 4YTo B LIENIOM- OCTaBNAET HETPOHYTHIM
€CTECTBEHHYIO apXUTEKTOHUKY NeYeHn. AHIMoreHes
MOXHO cYMTaTb ABOSIKOW NPEegnoChIfIKOM Kak K yCy-
ryGrneHuio cteneHn TKecTn. pubposHbIX M3MeHe-
HWUI, Tak u K nx perpeccun [20].

Bnarogaps reHHON UHXeHepuu, HekoTopble na-
BopaTopHbIe XUBOTHbIE B OMPEeaeneHHON CTeneHu
ctanu BocnpummyuBbl kK HBV- 1 HCV-uHdekuun,
YTO MO3BOASAET U3Y4YNTb MOPAONOrnyeckoe CTpo-
€Hue NeYeHn B OTBET Ha NMEepPCUCTEHLNIO BMpYyCca U
OLeHUTb 3h(PEKTUBHOCTL NpeanonaraeMoro redve-
Hus. Ona BocnpousseneHust aTon nabopaTopHoW
MOZEnNu BaXXHO BbIMOMHATL ONpeaenieHHble aTanbl
B 3aBMCUMOCTM OT reHoma uHdekuun. BeeneHune
HBV-nHdekunn ocylectsnaeTca npyu nNOMOLLM TuU-
OpOaNHAMUYECKON UHBEKUUN KaK ANS MMMYHOKOM-
METEHTHbIX MbILLEN, TaK U AN UMMYHOAEULINTHBIX
Mbllen. ITO AEMOHCTPUPYeT HenocpenCTBEHHOe
yyactue KNeToYyHoONn MMMYHHON CUCTEMbl B KOHTPO-
ne vHdpuuyuposaHua HBV in vivo. SddekTuBHOCTb
OaHHOro MeTofa AOCTUraeTcs Npy NOMOLLM adeHo-
BMpPYCHOWN foctaeku reHoma HBV HenocpeacTsen-
HO B MeYeHo4HyIo TkaHb. B cnyvyae HCV-nHdekunn
BaXXHYI0 ponb urpaet 6enok CD81 v OKKMOAMH, KO-
Topble HEOOXOAMMbI AN MHAPULMPOBAHUSA MbILLN.
YpOBEHb pennukaLmmn 3aBUCUT OT CTPOEHUSI reHOMa
KOHKPETHbIX Mbilwen. B HEKOTOpbIX criyyasix oTme-
YaeTcs ycToMuMBas BUPEMUS Hapsigy C pasBUTMEM
dmbposa c nocnegyrowmm ncxogom B LM [21]. Onu-
caHbl Mogenu nHduumnposanHmsa HCV y LwuinmnaHse un
Tupaia.

Momunmo knaccudecknx mogenen LM y nabopa-
TOPHbIX XMBOTHBIX B NUTEpAType BCTpeYarnTCH Tak
Ha3blBaeMble CMOHTaHHbIE MOLENU. Y MbILEN, HO-
KayTHbIX no reHy Gclc, oTcyTcTByeT epMeHT, Ko-
TOPbIN y4acTBYeT B CMHTE3€ rMyTaTuoHa (3HAOreH-
HbIl @HTUOKCUAAHT), BCNEACTBUE 3TOMO XMBOTHbIE
normbann k 30 cytkam. [lob6aBneHne K NUTbEBOW
Boge L-N-auetunuucrenHa Bemno K YeTblpexmecsay-
HOW BbIKMBAEMOCTM NMPW COXPaHEHUW yOOBMETBO-
PUTENBHOIO COCTOSIHUS XMBOTHbIX. Ha aytoncum y
100% >KMBOTHbIX ONpPeaensancsa MMKPOHOAYMNSIPHbIN
LIM. Mopo6Hble Mogenu MOXHO cunTaTb 4OCTaTou-
HO CMOXHbIMW NSt BOCMPOU3BEAEHWS, OAHAKO OHU
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MO3BOMSAOT UCCNEf0BaTb, HANPUMep, BO3OENCTBUE
OKMCNUTENBbHOro CTpecca Ha opraHunam [22].
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Yeckomn KapTuHbl L.

3. NHgeKUMOoHHbIe, reHHO-MOoANMULNPOBaHHbIE
MOOENN TSHKENO BOCMPOU3BOAUTL B CUITYy OTCYT-
CTBUSI MHDEKLUMNOHHBIX areHTOB M HOKayTHbIX Mbl-
LIen No onpeaerieHHbIM reHaMm.

4. XviMmyeckast Moenb, Ha Hall B3rnsA, SBnsgeT-
cs Haubonee onTUManbHOW U3 BbILLIENEPEYNCIIEH-
HbIX U XapaKTepuayeTcs OTHOCUTENMbHON TEXHUYe-
CKOW MPOCTOTOW BbINOSIHEHNS] BHYTPUOPHOLLIMHHON
nHbekuun CCl4, yto B AanbHerwem BegeT K dop-
mMupoBaHuto LI, conoctaBMmoro no psgy Mopdo-
nornveckunx kputepues ¢ LM yenoseka.
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