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Pesiome

BBepeHue. HeankoronbHas »uposasa 6onesHb neuenu (HAXBI) ABnseTca Hanbonee pacnpoCTpaHeHHON MaTosiorveit neyeHn B mupe, a
HeasIKorofbHbI/i CTeaTorenaTuT ABAAETCA BTOPOI MO YacToTe MPUYMHON ANA TPaHCMIaHTauuy NeYeHn cpean B3poCsioro HaceneHus. AKTyanbHOM
3afjauen ABNAETCA NOWCK 1 pa3paboTka onTumanbHoi moaenu HAXKBI Ha nabopaTopHbIX »KMBOTHbIX, KOTOpas 6bl BOCMPOV3BeNa BCe 0CO6EHHOCTM
3TOoro 3aboneBaHus B KIIMHYKE.

Llenb. Mogudukaumna mogenn HAXBI Ha nabopaTOpHbIX XKMBOTHbIX (KPbICbl), MO3BONAOLEN MaKCUMaIbHO NMOMHO TPAHCNPOBATb MOMyYeHHble
[laHHble Ha YerioBeka.

MaTtepuanbl n meTogbl. ViccnefosaHve npoBefeHo Ha 52 ayTOpefHbix 6enbix Kpblcax camuax OfHOro Bo3pacTa. B kauecTBe ocHOBbI Mofenu
6blNla MCMONIb30BaHa rMNepKanopritHas BbICOKOXMPOBas AneTa C JobaBneHeM ycunuTenein NuweBoin npueiekaTenbHOCTH (HaTpus ryTamat 1
XKUAKUIA SKCTPAKT KPEBETKM) U BNepBble MPUMEHEHbI YCIOBUA FTMNOANHAMUN — OrPaHYeHne ABUraTeNbHOM aKTUBHOCTY XMBOTHBIX C MOMOLLbIO
cneymanbHO pa3paboTaHHbIX KNETOK, B KOTOPbIX ANA KaXXAov 0cobu Bbiaenanacb MHANBMAYanbHas AYelika pasmepamu 11 x 18 cm. AnnTenbHOCTb
nccnepoBaHuAa coctaBuna 12 mecsueB. B xope akcneprMeHTa oueHMBanu Maccy Tena, dranuyeckyio paboTocnocobHOCTb, Groxmmuuyeckme
noKasaTenin CbIBOPOTKMN KPOBM 1 MOUUN B AMHAMUKe, PerncTpvpoBanu neTanbHOCTb. [locne OKOHYaHUA nccnefoBaHNA aHaM3MPOBanu Maccy
BHYTPEHHMNX OPraHOB, BUCLLEPasIbHOMO 1 SNUANAVMANbHOMO XMNpPa, MPOU3BOAWNIN FMMCTONOMMYECKOe NCCNeAoBaHNE NeYeHN.

PesynbTaTbl U o6cypaeHmne. B xofe 3KcneprMeHTanbHOro WCCNeAoBaHWA TUCTONOrMYecKn MoAaTBepKaeHo passuTre HAMBI y Kpbic
KOHTPO/bHON FPynMbl XXMBOTHbIX. BbliBNieHa BblCOKaA CMEPTHOCTb B rpyrnne XUBOTHbIX C natonorueil. Mo cpaBHEHMIO C XMBOTHBIMU UHTAKTHOW
rpynmnbl BbIABEHbI CTaTUCTUYECKN 3HAUMMOE MOBbILLEHVEe X MacChl TeNa, MacCbl NeYeHu, BUCLLePanbHOro 1 MMANAUMANbHOIO »KNPa, CHUXKEeHNe
busnyeckoit paboToCcnoCoOHOCTY, HapyLWeHNA B NUMULHOM, YINEBOAHOM 1 GENIKOBOM OOMEHaX, a Takke OOHapy»XeHbl MPU3HaKU yXy[LeHns
6eOKCUHTETNYECKON U BbIAENNTENbHON GYHKLIMIA NeYeHn.

3akntoueHue. BoifasneH pag npeumyects mogenv HAXKBI npu couyeTtaHum runepkanopunHon aneTbl U yCNOBUIA TMNOAMHAMMK, B TOM Yncie
CXOXeCTb ycoBUii GOpPMMPOBAHNA 1 NaToreHe3a 3aboneBaHNA y SKCNepYMEHTANbHBIX XKUBOTHbIX 1 YenoBekKa, YTo obecrneunBaeT afekBaTHOCTb
TPaHCALUM AaHHbIX U3 JOKJIMHUYECKOW NPAKTUKMN B KITUHNYECKYIO.

KnioueBble cnoBa: HeaNnKoronbHas XvpoBas 60fe3Hb MedyeHu, runepkanopuiiHas AveTa, r’MnofuHaMus, aTTpakTaHTbl, HaTpWA rnyTamar,
dur3nyeckan paboToCcnocobHOCTb, BUCLEPANbHBIN KNP, SNNANAMMANbHBIA XNP

KOH¢J'IVIKT MHTEpecoB. ABTOpPbI AeKNapupyloT OTCYTCTBNE ABHbIX N NOTEHUWaIbHbIX KOH(I)HI/IKTOB NHTEpPEeCOoB, CBA3aHHbIX C ny6n|/|KaLu/|e|7| HacToALen
CTaTbWn.
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Abstract

Introduction. Non-alcoholic fatty liver disease (NAFLD) is the most common liver disease in the world, and non-alcoholic steatohepatitis is the
second most common cause of liver transplantation in the adult population. An urgent task is to find and develop an optimal model of NAFLD in
laboratory animals, which would reproduce all the features of this disease in the clinic.

Aim. Modification of the NAFLD model in laboratory animals (rats), which allows the obtained data to be transmitted to humans as fully as possible.
Materials and methods. The study was conducted on 52 outbred white male rats of the same age. As the basis of the model, a hypercaloric
high-fat diet was used with the addition of food appeal enhancers (sodium glutamate and liquid shrimp extract) and for the first-time conditions
of hypodynamia were used - restriction of the motor activity of animals using specially designed cells, in which an individual 11 x 18 cm cell was
allocated for each individual. The duration of the study was 12 months. In the course of the experiment, body weight, physical performance,
biochemical parameters of blood serum and urine in dynamics were assessed, and lethality was recorded. After the end of the study, the mass of
internal organs, visceral and epididymal fat was analyzed, and a histological examination of the liver was performed.

Results and discussion. In the course of the experimental study, the development of NAFLD in rats of the control group of animals was
histologically confirmed. A high mortality rate was revealed in the group of animals with pathology. Compared with animals of the intact group, a
statistically significant increase in their body weight, liver weight, visceral and epididymal fat, a decrease in physical performance, disturbances in
lipid, carbohydrate and protein metabolism were revealed, as well as signs of deterioration of the protein synthesis and excretory functions of the
liver.

Conclusion. A number of advantages of the NAFLD model with a combination of a hypercaloric diet and hypodynamic conditions were revealed,
including the similarity of the conditions for the formation and pathogenesis of the disease in experimental animals and humans, which ensures
the adequacy of data translation from preclinical practice to clinical practice.
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BBEJAEHUE

HeankoronbHas »upoBasi 6one3Hb nevenn (HAXKBIM) —
MybTUCUCTEMHOE MeTabonnueckoe 3aboneBaHue, Xxa-
pakTepusylolweecss M30bITOYHON aKKymynauuen nunu-

2017 ropbl HabnogaeTca HeYK/OHHbIA pocT 3abonea-
emoctn HAXKBIM y ambynaTopHbiX nauneHToB ¢ 27 % Ao
37 %, 4TO BbIBOOWT €e Ha MepBoe MecTo cpeaun 3abone-
BaHUN neyeHn - 71,6 % [4]. HeankoronbHbI CcTeaTore-

OB B renmatouuTax (6onee uyem 5% no pesynbTatam
rMCTONOrMyeckoro mnccneposaHnsa). OCHOBHbIMK MpUYK-
HaMK faHHOro 3a6osieBaHNA ABNAETCA BbICOKOKANOPUii-
Has gveTa — U3bblIToYHOe MoTpebrieHne HACbIWEHHbIX XKW-
poB, padUHNPOBaHHBIX YrNeBOMAOB, Caxapocofep Kalynx
HanMTKOB, BbICOKOE NoTpebnieHre GpyKTO3bl B COUETAHMU
C HeloCTaToOUYHOM GU3MUYECKON aKTUBHOCTbIO [1, 2].
HAXBI siBnseTca Hanbonee pacnpoCTPaHEHHOW Na-
Tonorven neyeHn B mupe. Ee rnobanbHas pacnpoctpa-
HEHHOCTb cocTaBnseT 25,24% C camon BbICOKOW Ha
BnwxkHem Boctoke (31,79 %) n camoii Huskon B Adpu-
ke (13,48 %) [3]. B Poccunckon ®epepaunmn, cornacHo
MHoroueHTposomMy uccnegosaHmio DIREG 2 ¢ 2015 no

natut (HACI) ABnAaetca BTOpoOM Begyllen NPUYMHON
TPaHCMaHTaLUMM MeYyeHn Cpean B3POCIOro Hacene-
Hus [5]. Micxogom 3aboneBaHusa ABNSETC opMUpOBaHME
OUBPOTUYECKUX N3MEHEHUI B TKAHAX MeYeHn, LMppos n
renaTouennonAapHan KapLmHoma.

KnioueBbiMM noaxofamu K fliedeHuto 3TOM naTono-
rum asnaoTca dusnyeckan Harpyska u grerta.

B paHHOe BpemA efuHOW peKoMeHAOBaHHOW ¢ap-
makotepanun HAMGBIT He cywectByeT. OrpomHasa posb
B Mpouecce pa3paboTKy afleKBaTHOW Tepanun JAaHHOrO
3a60neBaHNA NMPUHAANEXNT OCYLIECTBNEHNIO AOKINHU-
YeCcKUx MCCNefoBaHUi, a 3HauUnNT NMOUCKY U pa3paboTke
ONTUMANbHOW Mogenu, KoTtopas 6bl BOCMpoOU3Bena BCe



0CO6EHHOCTM 3TOro 3ab0JieBaHMA Y YesloBeEKa Ha nabo-
PaTOPHbIX >KNBOTHbIX.

HecmoTpAa Ha TO, UTO B nnTepaTtype OonmcaHo MHO-
YKECTBO pPasfINYHbIX aIMMeHTapHbIX [6-8] 1 reHeTuyec-
kux [9] mopenein HAMXBI Ha »KMBOTHbIX, 6ONbLIVHCTBO
nccnepgoBaTenein NPU3HAKOT, YTO eQuHaa Mogesb, NOBTO-
pALwWwan Bce 0cobeHHOCTM 3Toro 3aboneBaHna y yeno-
BeKa, BCe eLle OTCYTCTBYeT.

Lienb nccnegoBaHua — paspabotka mogenvu HAXBI
Ha NabopaTOPHbIX MUBOTHBIX (KPbIChI), MO3BOJAOLLEN
MaKCMMasibHO MOJSIHO TPAHC/IMPOBATb MOJMyYEHHble AaH-
Hble B KITMHUKY.

MATEPUAJIbI U METOAbI

Bce nccnepoBaHuns npoBoaAWINCh COrNacHoO TpeboBsa-
HUAM pelleHnA coBeTa EBpa3nicKoro sKOHOMUYECKOro
coto3a B Coepe obpalleHna nekapCcTBEHHbIX CPeAcTB OT
03.11.2016 N2 81, c ogobpeHnNa BMO3TNUYECKON KOMUCCUN
OrbOy BO CIX®Y Mwun3gpaBa Poccuum, npotokon B3K
NAFLD-Rats-2020 ot 18.01.2020 r.

OCHOBHOW 3KCnepuMEHT OblT MpoBeAeH Ha 52 ayT-
6peaHbIx 6enblx Kpblicax caMuax OfHOro BO3pacTa, Mo-
nyyeHHbix 13 OIYM M «Pannonoso» (JleHnHrpapckas
065.) 1 npoweawnx 14-gHEBHbIN KapaHTWH. CpepgHsiA
Macca »KMBOTHbIX Ha MOMEHT BBEAEHMA B IKCNEPUMEHT
coctaBnana 257 £ 27r.

MakcnmanbHo npubnuxeHHaa kK HAMBI y ueno-
BeKa MO 3TuMomnaToreHesy mopgefib MO3BONAUT OAMHAKO-
BO YCMELHO oueHnBaTb 3GPeKTVBHOCTb renaToTPOMHbIX
CPeAcCTB Kak CUHTETUYECKOro, Tak M MWBOTHOro/pactu-
TenbHOro npouvcxoxgeHus [10].

3a nocnegHee BpemMA MHOrOYUCIEHHbIMA WCCe[o-
BaHMAMMW BbIIBIEHO, UTO Yy YenoBeka OCHOBHbIM 3TMOO-
rmyeckum daktopom u npeankropom HAMXBI apnsetcs
00pa3 XM3HU: BbICOKOKANIOPUIHOE MuTaHWe, U36bIToY-
Hoe noTpebneHre HaCbIWEHHbIX KMPOB, PadUHNPOBAH-
HblX YrneBofOB, MOACMALUEHHbIX CaxapoOM HanNUTKOB W
MasionoABWKHbIN 06pa3 Xu3Hu [1, 2], UMeHHO no3Tomy
ANA Co3haHMA MOAENM B HaleM 3SKCMepUMeEHTaNbHOM
nccnefoBaHUM OblM MCNONb30BaHbl BCE MEPEUNCIeH-
Hble YCNoBWA, BKNIOYaA BNepBble MCMNOMb30BaHHbIE ANA
3TUX Lenewn ycnoBUa rmnogmHaMumm.

[PbI3yHbI (MbILM N KPbICbl) ABAATCA ONTUMasbHOWN
TecT-cnctemon gnAa mogenupoBaHna HAXBI, npuuem,
camubl 60iee BOCMPUUMUMBDI K afIIMEHTAPHbBIM HapyLle-
HUAM, U Y HUX Nerye n GbiCTpee pa3BMBaeTCA AaHHaA
naTofIornA No aHanornm C NoAbMN (y My>KUMH yalle, Yem
y »KeHwWwuH) [11]. AyTbpenHble KUBOTHbIE ObiNN BbIOpPaHbI
ANA NPOCTOTbl NOMNYNALMOHHONM SKCTPANoONALUN 1 TPaHC-
NAUUN JAHHBIX.

HABIM mopenuposanu no metogy B. L. Xu et al. [12]
C MOMOLLbIO FMNEePKaNopUNHON AneTbl, CO3aaBaeMon ny-
TeM fob6aBneHNA K cTaHgapTHOMY Kopmy 20 % TonneHo-
ro rosskbero xupa (000 «[poTenH»), 5% d-GpyKTo3bl
(3A0 «BeKTOH»), 5% W130MMPOBAHHOIO COeBOro Gen-
Ka (OO0 «Mblop npoTenH»), 2 % xonmHa (3A0 «BeKTOH»),
0,5 % xonectepunHa (3A0 «BeKTOH»).
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OnbIT NpoBefeHnA NCCNefoBaHUN FTOBOPUT O TOM,
4TO pe3ynbTaT MOLENMPOBAHUA NPU NCMONb30BaHNM Bbl-
COKOXKMPOBOW AMeTbl 3aBUCUT OT xapakTepa paobaBnse-
MOrO B Hero xupa. KnBoTHble npbl 3GPEKTBHeEE pac-
TUTENbHBIX GOPMUPYIOT MeTabonmyeckne HapyLlleHus,
npuv 3TOM, CBUHOW KNP — CTeaTorenaTtuT, a FoBAXUN —
cteato3 [13]. B ¢BA3M € 3TM, B HallemM UCCNefoBaHUN
Mbl OTAANV NpenoYTEHNE FOBAXKbEMY TOMSIEHOMY XUPY.

B kauecTBe yrneBofHOW OCHOBbI KOopMa Obina Bbl-
6paHa GpyKTO3a, Tak Kak ee moTpebrneHne [OCTaTOYHO
ObICTPO BbI3bIBAET OXKMPEHVE MEUYEHU C PA3BUTUEM pe-
3UCTEHTHOCTU K NIENTUHY KaK Y »KUBOTHbIX [14], Tak 1 y ue-
noseka [15].

CepbesHo npobnemMor Bcex aNMMeHTapPHbIX Mofge-
nen HAKBI1, ocHOBaHHbIX Ha MOBbIWEHNN KaNOPUNHOC-
TV KOpMa ABMAETCA HEefOCTaTOYHOE ANA MOAEeNUpPOBa-
HWA naTonorun ero notpebnexHve. B gaHHoi paboTte mbl
MOMbITANICh PewwunTb 3Ty nNpobnemy BBeAeHMEM B COC-
TaB KopMa ycunutenen NULLEBON MPUBIEKATENbHOCTHU.
Mocne aHanu3a nuTepaTypbl O NULLEBLIX NPEANOUYTEHUAX
rPbI3yHOB HamMu OblIO NPOBEAEHO MWHU-UCCeoBaHKe
no noabopy onTMMaNbHOro aTTpakTaHTa. "KUBOTHblE Obl-
NN paHAOMU3MPOBAHbI Ha 5 rpynn: KOHTPOsbHaA rpyn-
na nosy4yana CTaHOApPTHbI KOPM, OMbITHbIM rpynnam
pobaenanca Hatpusa raytamat (1% ot obuweli macchbl
Kopma) U ofHO U3 cnegytowmx BewecTs (no 1% ot 06-
e MacCbl KOPMA): »KapeHbl CyLIeHbl penyaTbiil NyK,
MKUAKNIA SKCTPAKT KPEBETOK, Macio aHmca. Kaxaon Kpbl-
ce 6bin 0b6ecneyeH cBOHGOAHBIN JOCTYM K BOAE.

BnuaHmne rnytamaTta HaTpuAa Ha Maccy Tena KpbiC
yKe paccMaTpuBanoCcb OTEUECTBEHHbBIMW YYeHbIMM, NP
3TOM OblfI0 BbIAABNEHO, YTO XWUBOTHbIE, MoTpebnsowme
JaHHyto fob6aBky B fo3e 30 mr/kr npnbasnanm B Teye-
Hue mecAua 43 % oT NnepBoOHaYvanbHoOro seca [16].

B xope uccnenoBaHus Obio BbIAABIEHO, YTO BCE 3a-
ABNEHHbIe BellecTBa 3HAaYMMO MOBLILAKT CYTOYHOE Mo-
TpebneHre Kopma »UBOTHbIMU MO CPABHEHWUIO C KOHT-
PONbHOWM FPynnon, ofjHako Hambosbliee noTpebneHue
13 BCex Habnopanu B rpynne C 3KCTPAKTOM KpeBeTKM
(8 1,9 pasa no cpaBHeHUIO C rPynMnon Ha CTaHAAPTHOM
KOpMe), Mo3TOMY OH, BMecTe C FyTamaTtom HaTpus, 6bin
BblOpaH Ans AanbHEMWWUX WCCNENOBAHUA B KauyecTBe
aTTpaKTaHTa.

YunTblBas, YTo HapAZY C rMNepKanopuiiHbIM NUTaHK-
eMm, TMNoANHaMUA ABNAETCA OJHUM U3 BakHeNLWmnX dak-
TopoB pucka passutna HAMBI, B ncnonb3oBaHHYO
Mopesib Oblflo BBEAEHO OrpaHUYeHne LBUraTeNbHOWN aK-
TUBHOCTU »KUBOTHbIX C MOMOLLbIO CreunanbHo paspabo-
TaHHbIX KNETOK, B KOTOPbIX ANIA KaX[4OoW KpbICbl Bblaens-
nacb UHAMBMAYanbHaAa AYerika pasmepamm 11 x 18 cm.

Bce KMBOTHble MeTOAOM CiyyalHbIX umcen 6binm
pPaHAOMM3UPOBaAHbI Ha 2 rpynnbl, cGOPMUPOBaHHbIE 13
ocobeil, CONoCTaBMMbIX MO Macce Tefa: MHTaKTHasA rpyn-
na skKnaw4yana 11 KpbIC, cofepxawmxca B CTaHOAPTHbIX
YCNOBUAX BUBapusA Ha OObIYHOM MULLEBOM paLMiOHE CO
CBOOOJHbIM [OCTYNOM K BOAE; KOHTPOSibHaA rpynna
BK/oUana 41 XMBOTHOe Ha runepkanopuiiHon aueTe B
YCNOBUAX rMNOAMHAMUMN.

157



158

AoKnuHuYecKkue u KNUHUYecKue uccnedosaHusa
Preclinical and clinical study

9 I
T iy
oxX (0,4
¢ > ® e > > ¢ ~ ® e ® ® 3
CéHT or{l'r quz nelk ﬂl:)B q)eEB Mlap'r arip Méﬁ l/ll(l)H mi)n atlsr CEHT
e N ® V.~ ® ® \./ ® ). ® V. 0 e Vo ® V.7 e N7 ® Vo ® N/ e VG |
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m - Macca Tena
body weight
OP - puznyeckas paboTocrnocoOHOCTh
physical performance
I'JI - rmroko3a
glucose
OX - o0mumii XxonecTepuH
total cholesterol
TI' - Tpurmuuepu sl
triglycerides
MM - mopdonorudeckoe ucciaeoBaHue

PucyHok 1. [poTokon skcnepumeHTa

Figure 1. Experiment protocol

O6wana NpoOoNIKUTENIbHOCTb 3KCMEepMMeEHTa CoCTa-
Buna 12 mecAues. [ln3aiiH uccnefoBaHuA npeacTaBneH
Ha pucyHke 1.

B xope nccnenoBaHUsi BCEM YKUBOTHBIM €XXEMeCAYHO
M3MepANY Maccy Tesla C MOMOLLbIO 3NIEKTPOHHbIX BECOB.

B KOHTpoOnbHbIX TOuKax 3KcnepumeHTa (180-n wn
360-1 AHW nccnenoBaHms) oleHrBanu dpusndeckyio pabo-
TOCNOCOBHOCTb ¢ nomoubto Tpeamuna (Treadmill System
for rats, TSE, lepmaHuns) nocne npefBapuTenbHOro ooby-
yeHusa. CKOPOCTb ABWKEHUSA TPaHCMOPTEPHOWN NEeHTbl —
0,7 m/cek, yron HaknoHa — 15°. Kputepuem nosHoro ytom-
NEHNA XXMBOTHOFO CNYXWNO OTCYTCTBUE Peakummn KpbiChl
Ha yaap Tokom 6 MA. PernctpmpoBanu Bpemsa OKOHYa-
HUs 6era B ceKyHAax, 3aTeM XKMBOTHOE yAansu C TpaHc-
noptepa [17].

YpoBeHb roKo3bl, 0bLero xonectepnHa u TpUriu-
LepunaoB B CbIBOPOTKE KPOBU M3MEPSNN NOPTAaTUBHLIMUI
aHanmsaTtopamu [Accu-Chek Active (Roche) n Accutrend
Plus (Cobas)] nocne npenBapuTenbHOro 8-mMy 4acoBO-
ro rofofaHnaA XXMBOTHbIX, MyTeM 3ab0pa KPOBU 13 flaTe-
panibHOM XBOCTOBOW BEHbl B KOHTPOJIbHbIX TOYKaX.

MNMocne BbiBOAA NpefaBapuTeNibHO HapPKOTU3NPOBAH-
HbIX >KMBOTHbIX M3 3KCMEpPMMeHTa MEeTOAOM [AeKanuTa-
UMM cobupanu KpoBb, B MPOOUPKA C aKTMBaTOPOM
cBepTbiBaHNA Kposu. [locne 30-MWHYTHOro OTCTauBa-
HUA KPOBb LEHTPUPYrnpoBanu B TeUEHUE 5 MUHYT Ha
1000 06/MuH, 3aTeM B TeueHre 15 MUHYT Ha 3000 06/MuH.
OTpeneHHylo CbIBOPOTKY M3y4yann Ha OGMOXMMUYECKON

~

OKOHYaHHUE IKCIIEPUMEHTA:
- CO6op u uccneoBaHUe KPOBU.
- B3arue opranoe nis MU.
-M3mepeHne Macchl BHY TPEHHETO XKHUpa.

End of experiment:
- Collection and examination of blood.
- Taking organs for ME.

- Measurement of internal fat mass.

.

Wy,

aHanu3aTtope Stat Fax 1904+ (Awareness Technology,
CLA) n dpba Jlaxema (Erba Lachema, Yexuns). Onpepens-
NN aKTUBHOCTb aNlaHMHaMWHOTpaHcdepasbl U acnapTa-
TamuHoTpaHcdepasbl (AnAT n AcAT), ramma-rnytamun-
TpaHcnenTtuaasbl (ITTM), ypoBeHb KpeaTWHWHA, CbIBOPO-
TOYHOro anbbymurHa u obuero benka.

BHyTpeHHMe opraHbl 1 XKMpPOBble Aeno (Bucuepanb-
HbIi Y 3NUAUAUMANbHBIA XNP) U3BMIEKASICb U NPOU3-
BOAWUSIOCH NX B3BELUNBAHME.

Takke, nepes OKOHYaHMEM 3SKCMepuMeHTa MPOBO-
Annn cbop CyTOYHOM MOYM MYTEM MOMELLEHNUA KMBOT-
HblX B MeTabonuyeckune Knetku. Miamepann obbem moun
N C nomMouwbto aHanm3aTtopa moum CL-50 HTI (tecT-no-
nockn UrinesRS H10 (H.Technology, Inc.) onpepens-
NN HannMume 1 Konun4yectBo 6Genka, ypobunuHoreHa u
6unnpybunHa.

InAa rucronornyeckoro WCCNefoBaHMA oOpraHbl C
npeaBapuTeNibHO M3MEPEHHON Maccol Ha 24 yaca no-
mMewanu B 10 % pactBop ¢opmanvHa C nocieayowmm
NPUroTOBIEHNEM CPE30B M UX OKPaCKOW reMaToKCUIMH
M 303MHOM. B neyeHu oueHmBanu cnepyiowme nNpusHa-
KW — BblPa)X€HHOCTb HEKPO3a, NobynApHOro BocnaneHus
1 6annoHHon anucTpodun.

Cratnctnyeckyto 06paboTKy MOMYYEHHbIX [aHHbIX
NpoBOAMAN C MOMOLLbI NakeTa nporpamm GraphPad
Prism 7. OcywectBnAann npoBepKy Ha HOPManbHOCTb
pacnpefeneHna KonM4yecTBEHHbIX MPU3HAKOB MpU Ma-
NIOM 4unce HabnogeHUn ¢ ucnonb3oBaHuem W-kpute-
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pua Wannpo - Yunka, oueHuBann 3HaYUMMOCTb pPa3znn-
YniA NPU HOPMaNbHOM pacnpeaeneHn KONmMyeCTBEHHbIX
NPU3HaKoB C nomoubio t-Kputepna CTblofeHTa (ana He-
3aBUCKMBIX BbIOOPOK), a NpW pacnpefeneHnm, He yaoB-
NeTBOPAIOWEM KPUTEPUAM HOPMaNbHOCTU pacnpeje-
NeHun — C NomoLbilo HenapameTpuyeckoro U-kputepus
MaHHa - YUTHu (gna cpaBHeHWA ABYX MOMapHO He CBA-
3aHHbIX MeXAy cobol BapuaLUMOHHbIX pAgos). CTaTuctu-
YeCKylo 3HauMMOCTb W3MEHeHWI MoKasaTenen B AWHa-
MUKE Y KMBOTHbIX OAHOW U TOM e rpynnbl OLueHnBanu,
NpUMeHAA KpuTepuii BunkokcoHa ans cBsA3aHHbIX Bbl6O-
pok. ConocTaBrieHne YacTOTHbIX XapaKTePUCTUK KauecT-
BEHHbIX NMokasaTteneln MPOBOAWIOCH C MOMOLbIO Hemna-
pameTtpuyeckoro Kputepua Ouiuepa. Yncnosbie faHHbIe,
npvBoAUMble B Tabnuuax, NpeAcTaBneHbl B BuAe: cpes-
HAA apudmeTndyeckan (M) + cTaHgapTHas owmnbka cpen-
Hero (m). KpuTepmem cTaTUCTUYeCKOW AOCTOBEPHOCTU
nonyyYyaemblix BbIBOJOB Mbl CUMTany OOLENPUHATYIO B
meaunumHe sennumnHy p < 0,05.

PE3YJIbTATbl U OBCYXXAEHUE

3010TbIM CTaHAAPTOM AMArHOCTUKM HeankoronbHOMn
XKMPOBOW GONE3HN MeYeHN ABNAETCA BUoNCKA NeyeHn ¢
nocneayoLwmm rmcTonornyeckum nccnegosaHvem [1, 2].

B rpynne WHTaKTHbIX XMBOTHbIX MATONOrMYECKNX
N3MeHeHW BbiABIEHO He Oblno. B rpymnne KOHTPObHbIX
XUBOTHBIX Y 62,5 % XUBOTHbIX BblABNEHbI Mopdonoru-
yeckme Mpr3HaKy HEeasIkorofibHOW XMPOBOW 6GonesHu
neyeHn (PUCYHOK 2).

Jﬁ!;il’vs, wé

Ly

Ncnonb3yemasa Hammn mogenb HAMBIT xapakrepuso-
BajlaCb BbICOKOW CMepPTHOCTblo. TakK, mepBble 3nu3ofpl
CMepTeN KMBOTHbBIX Hayanu pPerncTtpupoBaTbcAa C 7-ro
MecAua nccnenoBaHma. K KoHLy akcneprmeHTa npoueHT
BbIXKVBLUNX XXMBOTHbBIX B KOHTPOJNbHOW rpyrnne coCTaBun
28,6 %, npn Hanuunu 100 % BbIPKMBAEMOCTU B UHTAKT-
Hom rpynne (p < 0,05) (pucyHok 3).

100+ e e m e mmmmam . -+- lHTaKTHEBIE
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i .80

E A ~+ KoHTpons
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% = 40

w
A 20
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Bpems, Mecsius
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PucyHok 3. Fpaduk BbkuBaemoctu (no Kannany - Meiiepy)

Figure 3. Survival chart (Kaplan - Meier)

Mokaszatenb cmepTHOCTM Npy HAXBI, ocobeHHO npu
HanmMumm GpUOPOTNYECKMX M3MEHEHMIN B MeYeHu, NPeBbI-
LLIAeT aHaNIorMyYHbIN NoKa3aTenb B 06Lwel nonynaumm [1].

[laHHble O neTanbHOCTM NAabopPATOPHBIX KMBOT-
HbIX B aIMMEHTAPHbIX MOAENAX CTeaTo3a MeYeHu He-
MHOroumncreHHbl. B OCHOBHOW Macce MCTOYHMKOB OHa

PucyHok 2. Tucronornyeckne npenapartbl ne4eHm. (0OKpacka - remaToKCMANH-3031H). YBennueHue x200.

A - npenapaT ne4yeHW 13 rpynnbl MHTAKTHbIX }KUBOTHbIX. MeyeHb c cOXpaHEHHbIM [0NbKOBbIM 1 6a104HbIM cTpoeHuem; b-I' - npenapa-
Tbl NeYeHN U3 rpynnbl KOHTPOJbHbIX XKNBOTHbIX — MYNbTUNOGYNAPHbIe KPyNHO- (1) 1 MenKoouarosbie (2) HeKpo3bl TKaHN NevyeHn Aud-
$y3HbIN cnabo BbipaXKeHHbI rpaHy/ieMaTO3HbI renaTuT C yYacTKkaMu Mmenko- (3) n cpegHekanenbHoro (4) creatosa

Figure 2. Histological preparations of the liver. (color - hematoxylin-eosin). Magnification x200.

A - Liver preparation from the group of intact animals. Liver with preserved lobular and bar structure; B-D - liver preparations from the
group of control animals - multilobular large (1) and small focal (2) necrosis of liver tissue, diffuse mild granulomatous hepatitis with

areas of small (3) and medium droplet (4) steatosis

PA3PABOTKA U PETUCTPALUNA JIEKAPCTBEHHbIX CPELCTB. 2021. T. 10, N° 4, npunoxeHue 1
DRUG DEVELOPMENT & REGISTRATION. 2021. V. 10, No. 4, supplement 1 1 59
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AN He OoTMeuyanacb, UK Takue pesynbTaTbl He Obinun
NpuUBEAEHDI.

Mpu aHanuMse ANMHAMWKK Maccbl Tena nabopaTop-
HbIX >KMBOTHbIX BbIABNEHO CTaTUCTUYECKN 3HAYMMOEe ee
MOBbILEHMeM B rpynmne KOHTPonA (PUCYHOK 4).

Tak, macca Tena y XMBOTHbIX KOHTPOJSIbHOW rpynmbl
Ha 6-M MecAue AueTbl yBenuumnaco B 1,7 pasa no cpas-
HEeHUIo € ncxogHon n B 1,2 pasa npesblllana 3HayYeHuA
WHTAKTHOWM FpynMbl, @ K KOHLY 3KCMepuMeHTa yBenmun-
nacb B 1,7 pa3sa (p < 0,05).

B nccnepoBsaHun, rae XnBOTHbIE, NONyYanu runepka-
NOPUIHYIO ANETY C NPUMEPHO PaBHbIM COOTHOLLEHWEM
Xunpos 1 yrneesogos (25,52 % n 20,1 % COOTBETCTBEHHO)
K KOHLY MepBOro mecaua MccnefoBaHnA 3HAa4YMMO Npu-
6aBnAnm 40 % oT nepBOHayanbHOM Macchl Tena [18].

YunTbiBaa nutepaTtypHble faHHble, NOBbllIeHKe Be-
Ca KpbIC B Hallem nccnegoBaHum Nponcxoanno gocra-
TOYHO MOCTENEHHO — K KOHLY 3KCNnepuMeHTa pa3Huua
MeXAY MHTaKTHbIMU O0COOSIMM U KOHTPOJIbHOW TPymnmnoin
cocTaBnsAna B cpegHem 29 %. ITO MOXET 06bACHATbCA
TeM, UYTO Mbl UCMOJSIb30BANIN OTHOCUTENIbHO HebOosblLOE
KONMYeCTBO YrneBOAOB, a TaKXe, YUMTblBasA U30NALMIO
ocobei apyr oT Apyra, 0CobM KOHTPONbHOWM rpynmnbl Ha-
XOOUNCH B YCNOBUAX MOBbILWEHHOrO CTpPecca, YTo MOr-
1O BAVATb HA KOJINYECTBO NOTPebNsieMon MUK, CHU-
»Kas ero.

MNocne 6-mecAYHOro MOAENMPOBAHMA MATONOMMN U B
KOHLIe 3KCMepuMeHTa M3yyanu napameTpbl ¢dusnyeckom
pabotocnocobHocT. MoBbileHNe Maccbl Tenla y KOHT-
PONBbHON FPYMMbl XMBOTHbIX MPUBENO K YXYALEHWIO Na-
PaMeTPOB MX GpU3NUYECKON aKTUBHOCTU (Tabnuua 1).

500

CpegHee BpemA HaXOXAEHUA XMBOTHOMO Ha AOPOXK-
Ke TpeamMuna, a Takke NPoONAeHHOe PacCTOAHME Y KOHT-
PONbHON rpynmnbl Nocne 6-1 MecA4YHOro MOAEenMpPOBaHUA
OXMpeHua 6bi1o B 1,93 pasa n B 1,66 pasa HMXKe 3Have-
HVA MHTaKTHOW rpynmnbl COOTBETCTBEHHO (p < 0,05). Aanb-
Helilee HabnogeHNe NOKasano, YTo PaboToCnocobHOCTL
KOHTPOJIbHOWM FPynnbl yXyAwnnacb N0 CPaBHEHUIO C MO-
KasaTenaMn Ha 6-M MecAle — CpefHee pacCTosHue, NPon-
JeHHOe XUBOTHbIMU Ha Tpeamwune cHM3Unocb B 1,3 pasa
(p < 0,05), npu 3TOM Bpems 6era He M3MEHMNOCh.

YxypweHne ¢éursnueckon paboTocnocobHOCTN B Ha-
LwemM nccnegoBaHmm, O4eBUAHO, CBA3AHO He TONbKO C Mo-
BbILLEHNEM MacCCbl Tena, HO N € ANNTENbHbIM HaxoXKAae-
HUeM B YCNIOBUAX TMNOAMHAMUK, YTO caMo no cebe cHu-
XaeT afanTaumio K ¢usnyeckum Harpyskam. CxofHble
[aHHble, CBUAETENbCTBYIOWMNE O CHUXEHUN Gpr3nyeckon
paboToCcnocobHOCTH, ObIAN NMONyYEHbl U Ha APYIUX IKC-
nepumeHTanbHbix mogenax HAMBI [19].

AHanms KnoYeBbIX OMOXUMNYECKMX NOKa3aTenen Cbl-
BOPOTKM KPOBU MCCNIeayeMblX FPYnM »KUBOTHbLIX BbIABUI
Hanmune HapyLeHWU MNULHOTO, YINeBOAHOrO, a Takxke
6enKoBoro 0OMeHOB y KOHTPOJIbHOW FPyMbl.

HapyweHua nunuaHoro obmeHa NpoABRAANCb CUHA-
pOMOM ANCIMNUAEMWM, @ UMEHHO: runepxonectepuHe-
MUen 1 runepTpurnmuepuaemMmment y KOHTPONbHOW rpyn-
Mbl XMBOTHbIX, HapacTaloWMMMN Ha MNPOTAXKEHUN BCe-
ro skcnepumeHTa. pu 3TOM B MoOKasaTenax WHTAKTHOMW
rPynnbl HUKaKMX 3HAaYMMbIX KONebaHWi JaHHbIX MOKas3a-
Tenen He Habnoganoch (Tabnuua 2).

OTMeueHo, YTO CpedHuUn YpPOBEHb TPUMIMLEPUOOB
(TT) XMBOTHbIX Yepe3 6 u 12 mMecsUeB NpebbiBaHMA Ha
rmnepKanopuinHoOn gneTe B yCIOBUAX rmnoguHamum B 1,8
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PIIICyHOK 4. AnHamunKa maccbl Tena y nccneayembiX rpynn XKUBOTHbIX Ha NPOTAMXKEHUN SKCNepMmeHTa

Figure 4. Dynamics of body weight in the studied groups of animals during the experiment
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Ta6nuua 1. Mokasatenu ¢pusnuyeckoil paboTocnoco6HOCTU KUBOTHBIX B KOHTPOJIbHbIX TOUKaX dKcnepumeHTa (M = m)

Table 1. Indicators of physical performance of animals at the control points of the experiment (M £ m)

6-11 mecay 12-n mecay
6th month 12th month
Fpynna
Group Bpems 6era (cek) | MpoiigeHHOe paccTosHuMe (M) Bpems 6era (cek) MpoiiaeHHoe paccTosHMeE (M)
Running time (sec) Distance traveled (m) Running time (sec) Distance traveled (m)
WrTakTHble 1418+55 284 +8,15 146,17 £ 6,45 276,17 + 9,68
Intact
Kowrpore 73,43 +3,98' 171,67 +8,22" 81,8 +£7,43' 1320+ 11,72
Control

MpumeuaHue. ' Paznnumsa (p<0,05) No cpaBHEHWIO C MHTAKTHOW rpynnoin; 2 — pasnuuua (p < 0,05) Mo CpaBHEHWIO C KOHTPOJNIbHOW FPyMMoi

(6-11 mecAaL).

Note. ' Differences (p <0.05) compared with the intact group; 2- differences (p < 0.05) compared with the control group (6th month).

Ta6nuua 2. MokasaTtenu AMNuUAHOro o6MeHa u CbIBOPOTOUHOI FIOKO3bl Y NCCAeAyeMbIX XXUBOTHbIX (M + m)

Table 2. Indicators of lipid metabolism and serum glucose in the studied animals (M £ m)

WNHTaKTHbIE KoHTponb
Mokasartenb/Ipynna Intact Control
Indicator/Group 6-11 mecaL 12-11 mecay 6-11 mecAaL, 12-i1 mecay
6th month 12th month 6th month 12th month

Obuinii xonectepuH (Mmonb/) 2,17+0,16 2,26+0,13 2,89+0,15" 3,16+0,14"
Total cholesterol (mmol/L)
Tpurauyepnas! (Mmonb/n) 1,15+0,05 1,14+0,19 2,06 +0,06° 2,21+028°
Triglycerides (mmol/L)
fnioko3a (MMOTTb/i) 476+0,12 419+0,14 5,67 +0,09° 5,80 +0,23'
Glucose (mmol/L)

Mpumeuanme. * Paznnumna (p < 0,05) N0 CpaBHEHNIO C MHTAKTHOW rPynnon.

Note. * Differences (p < 0.05) compared with the intact group.

n B 1,94 pasa npeBbilwan ypoBeHb NMHTAKTHOW rpymnnbl
COOTBETCTBEHHO (p < 0,05).

AHanoruyHaa TeHaeHUMA Habnoganacb NpW aHanu-
3e ypoBHsa obujero xonectepmHa (OX) CbIBOPOTKM KpO-
Bu. [lokasaTenb rpynnbl »KUBOTHbIX C MaTonoruen yepes
6 1 12 mecAUeB 3KCNepuMeHTa NpeBblwan rnokasaTtenb
MHTaKTHOM B 1,3 1 1,4 pa3a cooTBeTCTBEHHO (p < 0,05).

Mpn wnccnepoBaHMM YPOBHA TpaHCaMUHa3 nepeq
OKOHYaHueM wuccrnegoBaHua (12-n mecsu), BblsiBNeHa
TeHAEeHUMNA K NnoBbiweHnto KoHueHTpauun AcAT n AnAT
CbIBOPOTKM KPOBW KOHTPOJSIbHOW TPYNMbl XUBOTHbIX MO
CPaBHEHWIO C UHTAKTHOWM FPYNMON, OAHAKO OTINYMA CTa-
TUCTUYECKN HE 3HAUYMMbI.

Bnunanue HAMBI Ha nokasatenn nunugHoro obme-
Ha Pa3fINYHO M 3aBUCKT OT Mopdonormyeckon Gopmbl 3a-
6oneBaHNsA, BO3pacTa MaUMEHTOB, a TaKXKe Hannuuna co-
nyTcTBYIOLWMX 3aboneBaHUn U cMHAPOMOB. Kak npaswuno,
CTeaTo3 MevYeHn He MPOoSBIAETCS N3MEHEHVAMU B GUOXU-
MMYECKMX MoKasaTenax Kposwu. [Mpu aTom, cTeatorenatuT
YyacTo NpoABRAeTCA cABUramu B nunugorpamme. Kpome
TOro, HEKOTOpble MCCef0oBaHMA NOKa3blBAOT MPAMYIO
3aBuUcMMOoCTb ypoBHelr OX mn Tl CbIBOPOTKM KpPOBU OT
ctenenun HAMBIT [20].

TakXe, M3MeHeHUss GUOXUMMYECKUX MoKasaTenen
KpOBU MOTyT 6bITb CBA3aHbl C NpeobnagaHuem Tex Unm
MHbIX BelecTB B AneTe. B nccnegoBaHmax C BblpaXkeH-

HbIM nNpeobnagaHvem YrneBofoB B AMeTe Y KUBOT-
HbiX [21] ypoBeHb TI n OX nosbiwanca, B uccnefoBaHu-
AX C npeobnagaHNEM XKUPOBOFO KOMMOHEHTa AneTbl [6]
Hao60opoT, Habnoganacb TEHAEHUMA K CHUXKEHUIO UX
KOHUEeHTpauui.

MHorve nccnegoBaHnA NOAUYEPKUBAIOT CBA3b MeXay
HAXBIM n Heckonbknmmn dakTopamm meTabonmnyeckoro
CUHAPOMA, BKJloYas abAoMMHANbHOE OXUPEHWE, WHCY-
nuHopesuncteHTHoctb (UP) n ancnunugemuio (runepxo-
nectepvHeMuIo, TUNEPTPUIINLEPUZAEMNIO, WIN UX CO-
yeTaHue) [22]. CofepkaHne Xupa B MeYeHU OTpakaeTt
paBHOBECME MeXOy NUMOMMN30M, OKUCIIEHUEM MMUPHbIX
KWUCNOT, NUnoreHe3oM de novo N cekpeuunern NUNonpo-
TengoB ovyeHb Hu3konm nnotHocty JINMOHI. HakonneHnune
Tl B neuyeHn, BEpOATHO, ABNAETCA CJIeACTBUEM M3ObITOY-
HOrO OKWC/IEHWNA XUPHbIX KUCIOT 1 cekpeuun JIMTOHT,
MOCKOJSIbKY 06a 3TUX MYTU aKTUBUPYIOTCA Y MaLMEHTOB C
HAXBIN [23]. AbgomuHanbHOe oXMpeHre (npeumyLlecT-
BEHHO 3a CYET BUCLEPaNbHOro Xupa), Bbi3blBas 1 coye-
TaACb C WHCYNHOPE3NCTEHTHOCTbIO, BbI3blBAeT M3Me-
HEHMA aKTMBHOCTU JNMMONPOTEMHANMA3bI U CHUXKEHME
ypoBHA anboa-rnuuepodochaTta B KneTKax KUPOBOW
TKaHW 1 NpMBOAAT K AeduUMTY SHEpPrun 1 akTMBauuu
nunonusa. Bolgenuswreca Takum obpasom cBoboaHble
XupHble Kucnotbl (CXKK) TpaHCnopTupyloTCA B NeYeHb,
roe npeobpasytotca B TI. HakonneHune Tpurnuuepuaos
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B MEYEeHW COMPOBOXAAETCA HApPYLUEHWEM 3SHepreTu-
yeckoro obMeHa M CNOCOBHOCTM UHCYNMHA NOAaBNATb
npogykumio rmoko3bl 1 JINMOHI, yto npuBOANT K runep-
FANKEMUW, TUNEPXONECTEPUHEMUN U TUNEPTPUTINLIEPU-
gemum [24]. Takum o6pa3om, MOXKHO NPeANoNoXKUTb, YTo
B YCNOBUAX WUHCYIMHOPE3UCTEHTHOCTU aKTMBaUuWa nno-
nu3a (B YaCTHOCTW, OT YBENMYEHMA MAcCOBOW [OMN BUC-
LepanbHOro upa), Bbi3blBaeT neperpysky neyeHu rnu-
uepuHom u CKK, 4To KOMNEHCAaTOPHO YCUIMBAET CUHTE3
Tr n rnoKoHeoreHes (rge rAUUEPUH WUCMOMb3yeTca no-
CcpencTBoM 6eTa-OKUCIEHUA B KaYecTBe MoKOHeOreHHo-
ro cybcrparta, a CKK obecneumBaioT 3TOT npoLecc Mo-
nekynamu ATO.

YpoBeHb IMKEMUN MNOJSIOBO3PENION KPbICbl B HOpP-
Me Konebnetca B AmanasoHe 2,75-5,51 mmonb/n (50-
100 mr/gn) [25]. Ha Hawen mopenun, ypoBeHb FOKO3bI
KOHTPOJIbHOW FPYyNMbl XUBOTHbIX Ha 6-M 1 12-M mecaue
nccnefoBaHnA CTaTUCTUMYECKM 3HAUYMMO MpeBblwan Ta-
KOBOW MHTAKTHOW rpynnbl XMBOTHbIX (B 1,19 1 1,4 pa3a
(p < 0,05), ogHaKo BbIxoda 3a npeaesnbl pUsnonornyeckon
HOpMbl He Habnoganocb. M3meHeHWUn KOHLUEeHTpauun
NIIOKO3bl CbIBOPOTKM B KPOBM MHTAKTHbBIX XMBOTHbIX Ha
NPOTSAXEeHNW 3KCNeprMeHTa He 0TMeYanoch (Tabnuua 2).

Pa3Butre runepravkemMmm OMMCaHO BO MHOXKECTBE
mopeneir HAMBIT npu ncnonb3oBaHUW rMnepKanopwii-
HOW AMeTbl, HacbiweHHoW ¢pyKTo3oi. Tak, fobasneHue
10 % ¢pyKTO3bl B NUTbEBYIO BOAY B 12-T! HepenbHOM
3KCrnepuMeHTe Ha Kpblicax nuHum Wistar, npusoguno K
BO3HVKHOBEHWIO FUMepriMkeMmm Ha ¢oHe ConyTCTBY-
IOLLIErO OXXUPEHNA U HAPYLLUEHUIA NUNAHOro obmeHa [25].
Mpwn yBennueHnn KoHueHTpaLum GpyKTo3bl B MUTLEBOM
Boge Ao 20 % nopobHble pe3ynbTaTbl PerMcTpupoBa-
NINCb YXKe uepes 8 Hefienb nccnegoBaHusA [26].

Kpome TOro, B nutepatype onucaHa oT4yeTnmBas
Koppenauua mexpgy To unm nHon GpopMon sKcnepu-
meHTanbHon HAXKBI n KonebaHUAMN yPOBHA TOKO3bI B
KpoBu. Tak, Npv npeobnagaHny cteatorenaTuta ypoBeHb
rOKO3bl MEeT TEHAEHLMIO NOBbIWATLCA, @ NpK Npeod-
NafaHuK cTeaTo3a 3HaUYUTeIbHO He n3MmeHsaeTcs [21].

bblfo BbIABNEHO CHWMMKEHME CbIBOPOTOYHOIO YPOBHA
anbObyMUHOB KOHTPONbHOW FPYNMbl XMBOTHBIX MO CpaB-
HEeHMI0 C UHTaKTHbIMK B 1,3 pasa (p < 0,05), a Takxe 3Hauu-
TeNbHOE MOBbILLEHME Y HUX YPOBHA KPeaTUHNHA MO CpaB-
HEeHMI0 C MHTaKTHbIMK B 2,9 pa3a (p < 0,05) (pncyHoK 5).

CHWXeHre KOHLEHTPauMmM CbiIBOPOTOYHOFO anbby-
MWHA MOXET rOBOPUTb O HapyLUEHUN BeNOKCMHTETUYEC-
Kow QyHKUMM NeveHun [27] n NOATBEPKAAETCA HaMUneM
y 60MblWMHCTBa 0COBEi MHOMOUMCIEHHbIX BOCMANNTENb-
HO-HEeKpOTMYECKNX M3MEHEHWI B MeYeH Mo pe3ysibTaTam
MopdOoNornyeckoro ncciefoBaHus.

MMnoanbbyMUHeMnA He ABAAETCA XapaKTePHbIM Npu-
3HakoMm HAXBIT, HO MoXeT NoAaBNATbCA Ha NO3JAHeN CTa-
AWK cTeaTorenatviTa uam npuv uuppose. Mo MHeHUIo He-
KOTOpbIX uccrnefoBaTenie, MOBbIWEHHaA MNpoAyKuunA
daKTopa Hekpo3sa onyxonu anbda, ABNAACL YacCTbiM 3Be-
HOM naToreHesa pasnuuHbix ¢opm HAXKBI npueogut K
AeprUMTY NONMMHEHACHIWEHHDbIX KUPHbIX KnucnoT (MHXK)
n runoanbbyMmuHeMun. AnboymmH xe mobunmsyet MHXK
M3 MeYEHU W OPYrux TKaHe U MOXeT CnocobCTBOBaTb
aKTMBaumMm  obpa3oBaHUA  MPOTMBOBOCMANUTENbHbBIX
LNTOKMHOB, Pe30SIbBNHOB, NPOTEKTUHOB W MpoCTariaH-
auHa E1. Bce 310 nopaenAet peakuuio obpa3oBaHuA
cBobOAHbIX pagmKanoB (akTMBHbIX GOpM Kuciopopa),
BbI3BaHHYIO0 BOCManuTenbHbIM npoueccom [28]. Takum 06-
pa3oM, BO3HMKHOBEHUEe runoanbbymmHemumn npu HAXBI
ABMIAETCA CBOEr0 pofa NOPOYHbBIM KPYTOM.

BbiAaBneHne noBbllWeHWA KOHLEHTpaLumum CbIBOPOTOY-
HOro KpeaTVHMHa Y KOHTPONbHOWM rpynmnbl >KUBOTHbIX, a
TaKXke Hanmume NpPoTeUHYpun (PUCYHOK 6), MOXKET roBO-
PUTb O MOBPEXAEHUN U CHUMXEHUN GYHKLIN MOYEK.

O6cypas BO3MOXKHble B3auMocBA3n mexay HAMBI
1 GOpPMUPOBaAHNEM XPOHUYeCKol 6onesHn novek (XbI),
0O cnx nop HeAcHo, asnaetca nu XbI1 cnegcrernem Kap-
anometabonuyeckmx paktopos pucka mnm HAXKBI BHo-
cuT cBol BKnag. OgHUM 13 BO3MOXKHbIX GpaKTOpOB, CBA-
3biBatowmx HAXKBIM, anbbymuHypuio n WP, asndaetca
PEeHVH-aHIMOTeH3MH-anbaocTepoHoBaa cuctema (PAAC).
ApnnounTbl  SKCNpeccnpyloT Bce KomnoHeHTbl PAAC,
BKJIOYAA aHrMoTeH3nH I, aHrMoTeH3nH-NpeBpaLyaoLwnin
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Figure 5. Indicators of albumin and creatinine in the blood serum of the studied groups of animals at the 12th month of the study (M + m)
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PucyHok 6. YpoBeHb MPOTENMHYPUN Y KNBOTHbIX KOHTPOJbHOI
rpynnbi

Figure 6. The level of proteinuria of the control group of animals

depmeHT (AMND), peHVH u peLenTopbl aHrMOTeH3MHa I
nepBoOro n 2-ro TunoB. TakKe, N3BECTHO, YTO aTeporeH-
Has gucnunuaemuns cnocobcTeyet pa3suTuio XBIM uepes
peuenTopHO-ONoCpefoBaHHOE MOr/OWEeHNE KauyeCTBEH-
HO aHOMaJIbHbIX JIMMONPOTEMHOB KIyOOUKOBbIMU 1 Tyby-
NOVHTEPCTULNANbHbIMK KneTkamu [29].

Kpome Toro, 661510 BbIAIBIEHO, YTO B MOYE KOHTPOJIb-
HbIX »KUBOTHbIX MOBbLIWANCA YPOBEHb MUIMEHTOB: YPO-
6unuHoreHa po 55,0+ 7,62 mmonb/n; 6unnpybuHa ao
43,13 £ 20,15 mmonb/n (M £ m). Tpn 3TOM Yy MHTaKTHbIX
KUBOTHbBIX B MOY€ OHW OTCYTCTBOBaNW. 3TO MOXET CBU-
LeTefIbCTBOBATb O HaPYLIEHUN BbIAENUTENIbHON GYHKLUNN
neyeHwu.

MnpoBas TKaHb y KpbIC NpeacTaBieHa NOAKOXKHON
N BUCLEPaNbHOWN XNPOBOW TKaHbIO (BKITIOYAeT Me3eHTe-
pvianbHyto, 3abpIOWMHHYI0 U 3NnaAnANMaNnbHyto). Mpu-
YeM Yy TpbI3yHOB B HOpMe 3nNuAnAMMarnbHas >KMPOBas
TKaHb VMMeeT 0OoJblUylo Maccy, YemM B APYrUX NoKanu3a-
umaAx [30]. MoBbiweHe MacCcoBOW [ONN BUCLEPaNbHOIO
XUpa ABNAETCA XapaKTepHOW uyepToli MeTabonmnyecko-
ro cMHgpoma Kak y nogen [31], Tak 1 y XnBOTHbIX [32],
ABMAETCA OQHUM U3 BaXKHEMLMX MPOrHOCTUYECKUX ¢daK-
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TOPOB Pa3BUTUA 3a00NEBAHNIA, aCCOLMMPOBAHHDBIX C OXKU-
peHuem [33].

Hamn 6b1510 OTMEUYEHO 3HauuTeNlbHOE HaKkorjeHue
BMCLEPANIbHOMO XMpa B OpraHU3Me nabopaToOPHbIX MU-
BOTHbIX. TaK, CpefHAA Macca BUCUEepanbHOro U 3Mu-
AVAVMANbHOMO XMpa KOHTPOMbHOM TPYNMbl »KUBOTHbLIX
B 3,98 n 1,83 pasa COOTBETCTBEHHO NpeBblllana Maccy
WHTaKTHOM rpynnbl (p < 0,05) (PNUCYHOK 7).

Macca neyeHn KOHTPONbHOW rpynnbl XUBOTHbIX B
1,33 pa3sa npesblllana Maccy NeYeHm NHTAKTHOW rpyn-
nol (p <0,05). Macca cepaua OMbITHbIX FPYMM WBOT-
HbIX HECKO/NbKO MpeBblllana TakoBY MHTAKTHOW rpynnbl
>KMBOTHbIX, OfIHAKO OTNNYMA OblNN CTAaTUCTUYECKU He
3Hauumbl. MogobHan TeHAeHUMA Habnoganacb NpPW aHa-
N3e MaccCbl MOYeEK.

3AKJTIONMEHUE

Takum obpazom, mognduumposaHHasa mogenb HAXKBI
Yy KpbIC XapaKTepu3yeTca He TOMIbKO CXOXeCTblo YCno-
B dopMUPOBaHNA (rMMepKanopunHoe nutaHve, ru-
NOAVHaMUNA, Pa3BUTUE BUCLIEPASTBHOTO OXMPEHUSA), HO 1
Mopdonornyeckumm (NpusHakmM cteatorenatuta) u 6mo-
XVIMUYECKUMU  (ANCIMNugemMus, runepriiukemMns) nposs-
neHnAMKU. 3TO MOTEHLManbHO MOBbIWLAET afeKBaTHOCTb
TPaHCNALMM AaHHbIX, NOMyYaeMblX Ha Takon mofenu, U3
JOKIMHMYECKON NPAKTMKM B KNUHUYecKy. OfHako, 3Ha-
YMMbIM He[OCTaTKOM MOANULMPOBAHHON MoAenu AB-
NAETCA BbICOKaA MPOAOIMKMNTENIbHOCTb GOPMUPOBaHMA
naToniormm, 1 Kak cnefcTene — ee TpyA03aTpaTHOCTb.
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