OpueuHarnbHbie uccredosaHusi

YOK 577.121.7:616.36-003.93-092.19
COCTOAHUE NMPOOKCUMOAHTHO-AHTUOKCUOAHTHOIO
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BeedeHue. Pocmum mMyHoOeghuyumHbix cocmosiHull, HessicHocmb 0mOerbHbIX 36eHbes namozeHe3a fopoxdaem
HeobxodumMocmb gocrpoussedeHust IKCNepuUMeHmarbHol UMMYHOCYNpeccuu Ha 11abopamopHbIX XUBOMHbIX.

Lens uccnedoeaHus. M3yyumbnpookcudaHmHo-aHmuUoKcudaHmHoe pagHoeecue 8 nevyeHu Kpbic Npu -eeedeHuUU
ummyHodenpeccaHmamu kogheHonama mogpemun (MM®).

Mamepuanb! u Memodbl. AKmugHoOCMb c80600OHO-paduKarbHbIX MPOUECcco8 8 MKaHU MneyYeHU oueHUBanu no co-
depxaHuro npodykmoe NMOJ1: dueHossie (HK) u mpueHossie (TK) koHbtozamel, ManoHosbil duansdeaud (MAA).Codep-
JkaHue HeghepMeHmamusHbIX U ghepmeHmamueHbix komnoHeHmoe AOC ouyeHusanu no codepaHuio a-mokoghepona,
pemuHona, eoccmaHosneHHo2o anymamuona (GSH), ybuxuHoHa (KoQ), akmusHocmu kamanassl.

Pesynemamei. BeedeHue npenapama MM® & dose 40 ma/ke/cymku Ha npomsxeHuu 7 CymoK He npusodum K
HakonneHuto npodykmos NOJ1 8 mkaHu nedYeHu, 4mo Moxem bbimb Ce8A3aHO € aKkmUSHBLIM LCMONb308aHUeM nuro-
gbunbHbIX aHMUOKCUOaHMHbIX KOMIOHEHMO8 Krnemku. Yepesa 7 cymok nocne npekpawieHus egedeHus npenapama Xu-
8omHbIM Habnodaemcs Mo1Hoe 80CCMaHo8NeHUe MPOOKCUOaHMHO-aHMUOKCUOaHMHO20 PasHOBECUS 8 TeYeHU KPbIC.
HsyxHedeneHoe egedeHue MM® e do3e 40 ma/ka/cymku npusodum k akmueayuu NOJ1 8 mkaHuU nedYeHu, Komopoe
moxxem npusodums K nocnedyrowell cubenu eenamoyuma, nexauw,e2o 8 0CHO8E MOKCUYECKO20 2ernamuma.

3aknroveHue. BHympuxenydoyHoe esedeHue npenapama MM® ha npomsikeHuu 7 cymok e cymoyHol doze
40 me/ke Moxem MpUMeHsMbCS Ol 3KCNepUMeHmMansHo20 MoOeuPO8aHusT UMMYHOOeUUUMHbIX cocmosiHul 6es
passumusi MPU3HaKoe MOKCUYECKO20 NMopaxeHust nevyeHu ceobodHopadukarisHo20 2eHe3sa, UMerwea0 Mecmo npu Ha-
3HaYeHUU Knaccu4yeckux UMMYHOCYNpeccaHmos.

Knioyesnie cnoea: ummyHodechuyum, modenuposaHue, nedeHs; nepeKucHoe okucneHue nunudos, aHmMuoKcu-
daHmHas cucmema

PROOXIDANT-ANTIOXIDANT BALANCE IN LIVER OF RATS AFTER
ADMINISTRATION OF IMMUNOSUPRESSANT MYCOPHENOLATE
MOFETIL
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Background. The growth of immunodeficiency, unclearness of pathogenesis necessitates the reproduction of
experimental immunosuppression in laboratory animals.

Objective. To study the prooxidant-antioxidant equilibrium in rat liver after the administration of immunosupressant
mycophenolate mofetil (MMF).

Materials and methods. The activity of free radical processes in liver tissue was assessed by the content of
lipid peroxidation products: diene (DC) and triene (TC) conjugates, malonic dialdehyde (MDA). The content of non-
enzymatic and enzymatic AOC components was assessed by the level of a-tocopherol, retinol, reduced glutathione
(GSH), ubiquinone (CoQ) and catalase activity.

Results. The administration of the MMF at a dose of 40 mg/kg daily for 7 days does not result in the accumulation
of products of lipid peroxidation in the sample of liver tissue, which may be due to the active use of the lipophilic
antioxidant components of the cell. In 7 days after discontinuation of the administration of the drug, complete restoration
of prooxidant-antioxidant balance in liver is observed in animals. A two-week injection of MMF at a dose of 40 mg/
kg daily results in the activation of the peroxidation of lipids in liver tissue that can lead to subsequent death of the
hepatocyte underlying the drug-induced liver injury (DILI).

Conclusion. Intragastric administration of the MMF for 7 days at a daily dose of 40 mg/kg can be used for
experimental modeling of immunodeficiency without development of signs of toxic damage to the liver by free radical
origin, which occurs in the case of classical inmunosuppressants.
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BeedeHue

OTMe4vaeMbln B nocriegHne OeCcATUNEeTUs Hey-
KIMOHHbIA POCT UMMYHOOEMUUUTHBLIX COCTOSIHWUIA (B
TOM 4ucne u BUY-uHpekunm), HeACHOCTb OTAEMb-
HbIX 3BEHbLEB MaToreHesa nopoxgaeT Heobxoau-
MOCTb  BOCTPOM3BELEHUS  IKCMEPUMEHTANBHOMN
MMYHOCYMpPEeccMn Ha JabopaTopHbLIX XMBOTHbIX.
LLinpoknin dpapmakonornyeckmin BbIoop COBpPEMEH-
HbIX UMMYHOLENPeccaHToB MO3BONseT MOLENUPO-
BaTb MHOrme uMmyHopedmumTbl. Knacc ummyHo-
CYNpecCcUBHbIX NpenapaToB KpalHe HeO4HOPOAEH,
COAEPXUT npenapaTtbl C pa3HbiMM MexaHu3Mamu
OelcTBMA U pa3HbiM NpodunemMm noboyHbIX addek-
ToB. Pasnuyaetcsa 1 npocunb MMMyHOCYnpeccuBs-
Horo adpdekTa: HekoTopble npenapatbl Gonee nnu
MeHee paBHOMEPHO NOAABMAT BCe BUAbI UMMYHM-
TeTa, Apyrue UMeT ocobylo M3bupaTenbHOCTb Mo
OTHOLLIEHMIO K ayTOUMMYHUTETY, NP CPaBHUTENLHO
MEHbLUEM BMUAHUM Ha aHTMBakTepuanbHbIA, Npo-
TUBOBUPYCHbLIA U MPOTUBOOMYXOMNEBbIA UMMYHUTET.
Mo NpoOMCXOXOEHWI0 U CTPOEHUID WMMYHOCYMpec-
CVBHbIE CPe[CTBa pa3fensioT Ha rMIOKOKOPTUKOM-
AObl, aHTUMeTabonuTbl, ankunupylLlimMe coeauHe-
HWUS, aHTUBMOTUKK, ankanouabl 1 ap. [21].

OpHako nogasnsioLiee 6ONbLUIMHCTBO MMMYHO-
penpeccaHToB obnafaeT BblpaXXEHHbLIM CMEeKTPOM
noboyHbIx adpdekToB, B NEPBYIO o4epeab HeraTve-
HbIM BO3JEWCTBMEM Ha NeYeHb U ApYrve oprabl
Xenyao4yHo-KuweyHoro TpakTa. B nutepatype noa-
pobHO ONUCLIBAETCA renaToTOKCUYHOCTb LIMKIO-
docthammaa, LMKNOCNopuHa, asaTUONpUHa, MeTo-
TpekcaTta, TakponuMmyca v ApYrux NeKkapcTBEHHbIX
CpPeAcTB, M3gaBHa NPUMEHSEMbLIX B 3KCMEPUMEH-
TanbHon uMmmyHonoruu [11, 18].

Bce ato 3aTpygoHsAeT BO3MOXHOCTb MOAENUpo-
BaTb UMMYHOAE(ULMTHLIE COCTOSHUS Y XMBOTHBIX
B «4uctoM» Buoe 6Ge3 conyTeTBYHOLLE naTono-
MU CO CTOPOHbI NEeYeHn u-mopoxgaeT Heobxoaum-
MOCTb MOUCKa HOBbIX MeTOA4OB BOCNPOWU3BEAEHUS
UMMyHOA4Ee(PULIUTOB.

Mpobnema nsy4eHua MonekynsapHbIX OCHOB TOK-
CUYECKUX renaTUTOB OCTaeTCsl B HacTosiLLiee Bpemsi
BeCbMa akTyafbHOW. B CBS3W C TSXKECTbI M pac-
NPOCTPaHEHHOCTLI0 AaHHbIX natonornii. OaHOW U3
CTapTOBBIX MMLIEHEA TOKCMYEeCKOro BO3AeNCTBUSA
npenapaTtoB B KneTke ABMASATCA MUTOXOHApuK [1].
MIMeHHO 3TK-OpraHennbl cnocobHbI NpU OKWUCHW-
TeNbHOM MOBPEXAEHWM MHULMMPOBATL aKkTUBaLMIO
CUrHanbHbIX NyTeW,BegyLlmMx K rubenu KneTok, a,
CneaoBaTenbHO, — K NOBPEXAEHUI0 TKaHel U yHK-
LUMOHAaNbHbIM HapyLleHWsIM OpraHoB W cucTem [6].
AkTuBHbIE hopMbl kucnopoaa (APK), obnagatowme
BbICOKMM OKUCIMTENBbHBbIM NOTEHLMANoM 1 cnocob-
HOCTbIO K ObICTPbIM MNpeBpaLLeHNsIM, BbI3bIBAOT
LenHble cBOOOAHOPaAMKarnbHbIe MPOLECCHI B KNeT-
Kax, Be4yLUMM 13 KOTOPbIX SABNSIETCS NEPOKCUAHOE
okucnenve nunugos (MOJT). Cy6etpatamu TMOJ
SABNSATCA NUNUObI C BbICOKMM COOEpXKaHUeMm He-
HaCbILEHHbIX XUPHbLIX KMCIOT, UrpatLne BadKHYH

ponb B CTPYKTYPHO-ADYHKLMOHANBHOM OpraHu3aunm
ornomembpaH. B Hopme MOJ1 cnocobcTByeT 06HOB-
neHnto mMembpaH, OAHAaKO ycuneHHas reHepauums
A®K un wnHTeHcudumkauma ceBoboaHOpaaMKarbHbIX
MpOLEeCCOB COMNPOBOXAAKT pa3BUTME Pa3fNYHbIX
NaToOSIOrMYEeCKUX COCTOSAHUIA.

lMpn BCcem MHOroo6pasvn BO3AENCTBUN, OKa-
3blBaEMbIX NPOAYKTAMU MEPOKCUOHOrO OKUCIEHUS
Ha KIeTKW, OOHUM M3 OCHOBHbIX 3dhdekToB MOJI
ABNAETCA HapyleHne QyHKUMOHMPOoBaHUs (Buo-
membpaH. B HacToslLee BpeMsa cunTaeTcs, 4YTo Be-
OyLWKWiA NaToreHeTUYecknin akTop npu:-pasBUTUA
NopaxeHUs1 renaTtouuToB BCNeACTBUE KaHLepore-
He3a, BocnaneHus, XMMUYeckoro U fekapcTBeHHo-
ro oTpaeneHua — auncbanaHc Mexay runepnpoayk-
uuneinn A®K n aktusaumeit MNMOJI, ¢ OAHON CTOPOHSI,
W HeJoCTaTOMHOCTbKD aHTUOKCUMOAHTHLIX CUCTEeM
(AOC) opraHuama, ¢ Apyroi.

Uens uccnedoeaHusi - U3y4eHUE MPOOKCU-
[AHTHO-aHTMOKCMOAHTHOrO paBHOBECUS B NEYeHu
KpbiC MpW BBEgeHun ummyHodenpeccaHta MMO,
yCNewHo NpuMeHsieTcs, Hapsay C asaTUONpPUHOM,
ANnA nogasneHns peakyn OTTOPXKEHUS TpaHcnnaH-
TaTta n OTHOCUTCS K MMMYHOAenpeccaHTam aHTuMe-
Tabonuyeckoro Tuna.

MM® @aBnseTcsi 3aperMcTpupoBaHHbIM nekap-
CTBeHHbIM cpeacTBom B Pecnybnuke Benapycb u
no | aHaTOMO-TepaneBTUYECKO-XMMWYECKOW  Knac-
cucbukauymm (ATC) BxoawT B rpynny CeneKkTUBHbIX
uMMyHoaenpeccaHTos. MM® npepcraensiet cobon
2-MopONMHOITMNOBLIN 3P  MUKOEHONOBOIA
KMcnoTbl. MM® — MOLUHBIA CeNeKTUBHBLIN HEKOHKY-
PEHTHbIM 1 obpaTUMbIA MHMMOBUTOP WMHO3MHMOHO-
doctartaervgporenassl (MM®N), nogasnsoLwmi
CWHTE3 ryaHO3WHOBLIX HykneoTuaos denovo [16].
CornacHo nuTepaTtypHbiM [AaHHbIM, Ha3Ha4yeHue
MM® B no3e 40 mr/kr B TedeHWe 7 CYyTOK OKa3biBaeT
HeraTMBHOE BO3[EWCTBUE Ha 3aKMBIIEHNE KOXHbIX
paH y rpbl3yHOB, BCNEACTBME CHUXEHWUS UMMYHUTE-
Ta[19]; B TON *e no3ze MM® 3HaYMTEenNbHO CHUXKaeT
nenKoLuMTapHYyl0 WHUNLTPaUuMi0 TpaHcnnaHTaTa
nocne reTepoToONMYECcKOn TpaHcnnaHTauun cepaua
B Moaenu Kpsbic [15].

MexaHuam, nytem kotoporo MM® uHrubupyet
depmeHTHyt0 aktueHocTb MM, no-suaumomy,
cBsizaH ¢ Tem, 4to MM® CTpyKTypHO uUMUTUpYeT
KaKk KocaKTop HWKOTMHaMuaauHykneotuadocda-
Ta, TaKk WU KaTtanusupyloLlylo Monekyny sogbl. JTO
NpensiTCTBYeT OKUCINEHWI0 WMHO3UH-5-MoHodocha-
Ta B KCAHTO30-5-MOHOhoctaT — BaXXHEMLWMn atan
OMOCKMHTE3a ryaHO3WMHOBbLIX HYKNeoTuaoB denovo.
MM® okasbiBaeT ©onee BblpaXeHHOE LMTOoCTaTu-
yeckoe Aenctere Ha nNMMAOUUTBI, YeM Ha Apyrue
KNeTKW, NocKomnbKy nponudepaums T- n B-nnmdo-
LMTOB OYEHb CUITbHO 3aBUCUT OT CMHTE3a MypuHOB
denovo, B TO BpEMS KaK KIeTKM APYrnx TUMOB MOTYT
nepexoouTb Ha 06xoAHbIe NyTN MeTabonuama [5].
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Ona mopenupoBaHust ummyHogenpeccun MMO
BBOAUNM BenbiM GecnopofHbIM Kpblcam-camuam,
cpenHen maccom 200-240 r, copepxalimxca Ha
CTaHOapTHOM pauuoHe BuBapus 6e3 orpaHude-
HUA gocTyna K Bofe. [NposeneHve nccnenoBaHus
0406pEeHO KOMUTETOM MO BUOMEANLMHCKON 3TUKe
yypexaeHns obpasoBaHusa «[POAHEHCKUA rocy-
[apCTBEHHbI MeauUMHCKUA yHuBepcuteT». Kpbl-
cbl 6bINK B3siTbl B 3KCNEPUMEHT METOAOM CRy4ail-
HOW BbIBOPKKW M pasfeneHbl Ha 4 rpynnbl: KOHTPOMb
(1-9) n onbITHbIE (2—4). YKMBOTHBLIM OMbLITHBLIX FPYNM,
Ha NPOTSHKEHUM 7 CYyTOK BHYTPWXXENYAOYHO 4vepes
30HO BBOAMNM CycneH3uio npenapata B gose 40
Mr/kr/cyTku: 2-a rpynna — MM® 7 cyTok,3-s rpynna
— MM® 7 cytok u 7 cyTok HabniogeHuss nocne oT-
MeHbl npenapata u 4-a rpynna — MM® 14 cyTok.
KoHTponbHbIE XMBOTHbIE (1-A rpynna) nonyyanu

BHYTPUXENyA04HO

3KBMOOGBLEMHOE

Konu4yecTteo

0,9% pacteopa HaTpus xnopuga. 3a 12 yacoB Ao
32008 KMBOTHBLIX NULIANK MUKW C COXpPaHeHUe
BOAbl B Ka4ecTBe UCTOYHMKA NUTbA. 3aboi X1BOT-
HbIX 2-I1 rpynnbl NpoBOAUNK Ha 8-e cyTku, 3-e 1 4-i
rpynn — Ha 15-e cyTku.

AKTUBHOCTL cBOBOAHO-pagMKanbHbIX npouec-
COB B TKaHW MEYEHW OUEHMBanNM Mo CoAep)KaHWio
nepBUYHbLIX W BTOPUYHBLIX nNpoayktoB MOJT: gueHo-
Bble (JK) u TpueHosble (TK) koHbtoraTbl, ManoHo-
Bblit ananegerug (MOA) [10].

CopepxaHue HedepMeHTaTUBHBIX U dhepMeH-
TaTUBHbIX KomnoHeHToe AOC oueHwsBanu no co-
OepXaHu a-Tokodepona, peTuMHosna, BOCCTAHOB-
neHHoro rnytatvoHa (GSH), ybuxuHoHa (KoQ),
aKTMBHOCTU KaTanasbl.

[na npUroToBNEHUS rOMOreHaToOB Pa3MOPOXKEH-
Hble 0obpasubl TKaHeW nevyeHu uM3Menbyanu B Oe-
caTukpatHoMm obbvéme 10 MM kanuii-cpoccaTtHoro
6ydepa (pH7,4), conepxawem 0,1 mM 30TA B ro-
moreHuzatope WPW-30 (Mofblua) ¢ TechnoHoBbLIM

nectukom (2000 06/MuH;10 LMKAOB).

AK v TK onpeaenanm ¢ ToMOLLb METOAA, OCHO-
BaHHOrO Ha UHTEHCUBHOCTU NOrMOLLEHUS AUEHOBbIX
CTPYKTYp ruaponepekucen nunugos B obnactu 233
(OK) u 278 (TK).um [7]. Copnepxanne MOA oueHum-
Banu nomeTopy [4], ocHoBaHHOMY Ha obpasoBaHuK
npusHarpeBaHun B KUCMow cpeae TPUMETUHOBOIO
Komnsekca po3oBoro Lseta, MHTEHCUBHOCTb KOTO-
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poro onpeaensnu CnekTpooTOMETPUYECKN NpwU
anvHe BonHbl 540 HM. KoHueHTpaumio a-Tokodge-
pona, peTvHorna u youxmHoHa onpeaensnu no me-
Toay S. L. Taylor [19], ocHOBaHHOMY Ha onpeaene-
HUW UHTEHCUBHOCTU (OIyopecLEHLMN reKCaHOBOrO
3KCTpaKkTa npu AnuHe BOSHbI BO30YXaeHnst 286 HM
n mncnyckanna 330 HM (ans a-Tokodepona), npwu
ONMHe BOMHbI BO30yxxaeHusa 325 HM 1 ncnyckaHus
470 HM (oNA peTuMHONa) 1 Npw AfMHE BOJSHbI BO3-
OyxxneHus 295 HM 1 ucnyckanus 415 HM Ha €nek-
Tpodnyopumetpe CM 2203 «Conap».AKTUBHOCTb
KaTtanasbl B TKaHW NeYeHW OueHWBanu:-fo Konu-
YecTBY M3pacxoJoBaHHON MepekucH - Boaopoaa,
cnocobHolt obpasoBbiBaTh C CONSAMKU MOnMbOeHa
CTOMKO OKpaLUEHHbIA KOMMNNEKE; UMELLNA. Mak-
CUManbHoe CBeTOrnornolieHne npy AfWHE BOMHbI
410 Hm [6].CoaepxaHne BOCCTAHOBAEHHOrO rayTa-
TUOHA M3y4anu no MoauduUMpoBaHHOMY MeToay
J.Sedlak u R.Lindsay [17]. B ocHoBe meToaa nexut
peakuusi B3aumogencTBus SH-rpynn rnytaTuoHa
c 5,5-gutmobuc (2-HUTPOOGEH30MHOI KUCNOTOW)
(OTHB), cnocobHol normowlate CBET Npyu ANUHE
BOSHbI 412 HM.

CraTtuctmnyeckyto. o6paboTky AaHHbIX NpoBOAM-
nu c.npuMeHeHnem t-kputepua CTologeHTa ans He-
3aBUCUMMbIX BbIOOPOK Npu nomoLLm naketa Statistica
10.0. (CepwuitHbii Homep AXAR207F394425FA-Q).
HopmanbHoCcTb BbIGOPOK NPOBEPSNM KpUTEPUSMU
Konmoroposa-CmupHoBa ¢ nonpaskoi Jlunnudop-
ca u Wanupo-Yunka [2].

Pe3ynbmamsi u o6cyxoeHue

N3BeCTHO, 4TO TOKCMYECKOE NOpaXXeHWe renarto-
LuTa NpMBOAMT K HAPYLUEHWHO NPOOKCUAAHTHO-aHTK-
OKCMAAHTHOrO paBHOBECKSA, SABMAKLErOCcs CTapTo-
BbIM MEXaHM3MOM LIenoro kackaga GMoxmmmyeckmnx
NPOLECCOB, NPUBOAALWMX K €ro Hekposy.PesynbTa-
Thl HalUWMX MCCNenoBaHWiA Nokasanu, 4YTo B rpynne
XMBOTHBIX, nonydawwmx MM® Ha npoTsikeHun 7
CyTOK, He HabnioaaeTcs aktusauum MOJ1 cooTeeT-
cTByloLLero HakonneHus npoaykros MOJ (Tabnuua
1) B nevyenn. bonee TOro, B AaHHOW 3KCNEPUMEH-
TanbHOM rpynne oTMeYaeTcs CHWkKeHue (B 2 pasa)
TK, KOTOpbIE ABMSKTCA NPOMEXYTOYHLIMW MONEKY-
napHeiMu npogyktamu MOJT 1 okasbiBalOT 3HA4YU-
MOE TOKCWUYECKOe [OeWCTBME, CBUAETENLCTBYIOT O
rnybuHe n cTeneHn BblpaXeHHOCTU 3HAOTOKCUKO3A.

Tabnuua 1. — CogepkaHue NepBUYHbLIX U BTOPUYHBIX NpoaykToB MOJ1 B TkKaHW NeYeHu KpbIC Npu BEE-

neHnmn MM®
Ipynna 1 Ipynna 2 Ipynna 3 lpynna 4
MokasaTenb
KoHTponb MM® 7 cytok MM® 7+7 cyTok MM® 14 cyTok
OK, Ea/r TkaHn 4,130,785 4,28+0,487 5,4740,714 4,59+0,777
TK, En/r TkaHu 5,70+0,649 2,85+0,450* 6,60+0,902** 4,97+0,892**
MAOA, MKMOnb/I TKaHW 32,38+3,481 32,20+2,836 39,90+3,492 45,11£3,440***

*

lMpumeyaHue: *—

p<0,05 npu cpasHeHuu ¢ KOHMpPobHoOU epynnol; **— p<0,05 npu cpasHeHuUuU co 2 epynmnou

['enatonorus n ractpoaHtTeponorus Ne 1, 2017 95



Original Studies

3acnyxvnBaeT BHUMaHUA Ha Hall B3rnsg, 3Ha-
YNTENBHOE YMEHbLUEHNE KOHLIEHTpaLMK B OaHHOM
rpynne nmnounbHbIX aHTUOKCMAAHTOB B NMEYEHMU:
BUTAaMVWHOB peTMHOMNa U o-ToKoepora, a Takke
KoQ (pucyHok 1). Bo3amoxHO, OaHHbIM MeTabonu-
Yyeckun adeKkT ABNAETCS KOMMEHCaTOpPHbIM Me-
XaHN3MOM, CAEPXKMBAKLIUM AECTPYKTUBHOE Oen-
CTBME aKTMBHbIX hOpM Kucnopoaa.

225%
ENMNMD 7 ENNMD T7+7
200%

175%

1509

GSH Karanmasza  Toxodepon

Mpumeyvanue: *— p<0,05 Npu cpasHeHUU ¢ kKOHMponsHol zpynnod; **— p<0,05 npu cpaeHeHul ca 2 zpynnod

(MM® 7); ***~ p<0,05 npu cpasHeruu ¢ 3 gpynnot (MM® 7+7)

Pucyrok 1 — CodepxaHue aHmMUOKCUOaHMOos 8 MKaHU NeYeHU (8 npougHmax K KOHmposs-

Hotl gpynne)

Mpu npoBegeHWM KOPpPensuUMOHHOrO aHanuaa
Y KMBOTHbIX KOHTPOMbLHOWM rpynnbl He 06HApYXEHO
CTaTUCTUYECKN OOCTOBEPHBLIX KOppensuuin _mMexay.
npoaykramu MOJT 1 komnoHeHTamm AOC. Y Xu1BOT-
HbIX 2-7 rpynnbl BbiSIBNEHbLI NONOXUTENBHLIE KOppe-
nauumn Mexay KoHueHTpauusmu TK 1 KoQ (r=0,79,
p=0,019, pucyHok 2A) u TK n petuHonom (r=0,75,
p=0,032, pucyHok 2B), a Takke MexAy peTUHONOM
m KoQ (r=0,97, p=0,0001), 4TO FOBOPUT O TECHOM
aHTUOKCUMAAHTHOM CUHEPrM3Me 3TUX ABYX aHTMOK-
cupaHToB [12, 14].

K KoHUy nepBoW Hegenu mocne npekpaweHus
BeegeHus MM® xuBoTHbIM Habniogaetca Hop-

r=0,79247

KoQ, MKMOJIB/T TKaHu

1,0 1,5 2,0 2,56 3,0 3,5 40 45 5,0 55 6,0

A TK, En/r Tkanu

ENMD 14

50% -

125%

100%
‘ilml
50%
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Manm3aumsa npouecco [NOJ1 (tabnuua 1, rpynna
3) B romoreHatax udyyaemon TkaHu. Hamm He 06-
Hapy>XeHO pasHULbl B COAEPXaHUN MEPBUYHbBIX U
BTOPUYHbIX npoaykTtoB MNMOJT n AOC B cpaBHeHUM
C rpynnoi KoHTpons. OgHako npy CpaBHEHUW KOH-
LEeHTpaLuun nMnogurbHbIX aHTUOKCMOAHTOB OTMe-
YaeTcsl AOCTOBEPHAsi pasHULA MeXay XMBOTHbIMU
2 n 3 rpynn. MNpu npekpaweHun BBegeHus MMO
perucTpupyeTcs  KomneHca-
TOpPHOE MNOBbILWEHHOE Ccoaep-
XaHue Tokodbepona, peTuHo-
na v ybuxuHoHa BiMEeYeHu, B
cpaBHeHuu ¢ rpynnoi 2. B 1o
BpeMS KaK aKTUBHOCTb KaTa-
nassl U ypoBeHb BOCCTaHOB-
NeHHorornyTaToHa He uame-
HaeTcs (pucyHok. 1).
YAnuHeHne CpOKOB BO3-
pencteng. MM® Ha TkaHb
neyexn Ao 14 cyTtoKk npuBo-
OWUT K HaKOMMEHUK BTOPUY-
HbIX ~mpoayktos [MOJl. Ha-
6niopaercs BO3pacTaHue
MIOA Ha 40% npu cpaBHeHUU
C KOHTpOnbHOW rpynnoi (Ta-
6nuua 1, rpynna 4). YpoeeHb
aHTWMOKCMAAHTOB CTaTUCTUYe-
CKW 3HAYUMO HE W3MEHsIeTCs.
Hakonnenne MOA B renarto-
uuTax npuBOAUT K PasBuUTUIO
OKVMCNUTENbLHOrO CTpecca, Bedyllero K nospexae-
HWIO KNETOYHbIX CTPYKTYP, HapyLleHuo MeTabonus-
Ma U XU3HeOesTenbHOCTU KNeTok, Bce 6onbluen
yTEeUYKM aKTUBHbIX (POpPM KuCropoda € noBpexaa-
owmxca MembpaH MUTOXOHAPWIA, 3anycky anon-
ToTU4eckon rmbenu knetku [3]. YcraHoBneHo, 4To
Hanbonee noasepXeHbl pa3BUTUIO NATONOrMYECKUX
M3MEHEeHUIH B peayrnbTaTe pa3BUTUA OKCUOATUBHOIO
cTpecca CTPYKTYpbl KNETOK B TKaHSX, OyHKLWUOHU-
poBaHue KoTopblx TpebyeT Gonblunx aHepreTuye-
CKUX 3aTpaTt, ¢ HebonbWMMKW KOMMNEHCaTOPHbLIMU
BO3MOXHOCTAMMW aHTUOKCUAAHTHLIX cucTeM. Hako-

I\O(J

r= 0,75069

PeruHOI, MKMOJIB/T TKAHH

1,0 1,5 20 2,5 3,0 35 40 45 50 55 6,0

b TK, Exn/r Tkanun

PucyHok 2 — KoppensyuoHHbie Mampuubl kKoHueHmpauul TK u KoQ (2A), K u sumamuHa A (26) 8 mkaHu nedeHu Kpbic rnpu egedeHuu

MM® 7 cymok
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NreHne akTUBHbIX hOPM KMCropoaa B Ype3MepPHbIX
KOnu4yecTBax MOXET COMPOBOXAATbCS HapyLUEHU-
€M XUOKOKPUCTAIIMYECKOW CTPYKTYpbl NMnonpoTe-
naoB MembpaH, yMeHbLUEHNEM NPOYHOCTU Broro-
rmyecknx membpaH, HabyxaHvem u paspyLlueHnem
MUTOXOHAPWUIA, CTPYKTYPHO-(PYHKLIMOHANBHBIMU Ha-
PYLWEHNAMN (DEPMEHTHBIX CUCTEMAbIXaHUS, OKWUC-
neHvem cynb@rugpunbHbIX rpynn  epmMeHTOoB,
ocrnabneHnembuocmHtesa AT®P, pennukaumen
OHK (B ToM yucne n MuTOXOHOpWanbLHOM), Ae30p-
raHusaluueil TpaHCNOPTHLIX MEXaHW3MOB nepeHoca
uwoHoB(Na+, K+, Ca2+), pasanuyHblx metabonutos
MeXay UMTOo30Mnem, MUTOXoHApuAMU U pubocoma-
MKW, CHWXeHWeM OuocuHTe3a GenkoB, HYKNEWHO-
BbIX KWUCIMOT, NOBPEXAEHUEM MNW30COM C BbIXOAOM
rMapoONUTUYECKUX (PepMeHTOB, HaKOMMeHNneM Mo-
NOYHOWM KUCNOThI, OKCKU- U KETOKMCINOT U pPa3BUTUEM
aumaosa, uHaktTueaumen komnoHeHtoe AOC [8, 13].

Bbigo0dbi

1. BeegeHnue npenapata MM® B nose 40 mr/kr/
CYTKW Ha MPOTSKEHWUW 7 CYTOK He NMPUBOOMT K Ha-
konnexuonpoayktoe MOJ1 B TkaHW neyeHu, 4TO
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