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Ob YYACTHUUN APTUHAS3BI IIEYEHU U KJIETOK RYII®EPA
B PETYJIAIIUU JETOKCUKAITMOHHON ®YHKI[UU IIEYEHU
1 TEMITEPATYPHI TEJIA ITPU XPOHUYECKOI1
3TAHOJIOBOI1 THTOKCUKAIIUU

YO «benopycckui zocyoapcmeenivitl MEOUUUNCKUL YHUBEPCUMEM >

Cospemennas meduyuna cmoum neped npob.emol HeyKI0HH020 POCMA ALK0Z0JIbHOU NAMO-
aozuu. A Kax uzeecmuo, 3a6071e64eMoOCms U CMEPMHOCING NPU PEZYAIPHOM YRompebienuu aiKo-
20/IbHLLY HANUMKOB C6SA3AHA C MOKCUYECKUM 6030eUCmeuemM 3MAanoid Ha GaxHeuwue opzansl
Yen06eKa u, 6 nepsyio ouepedv, neueno.

Ilenvio uccaedosanus 6via0 bIICHEHUE 3HAUUMOCTIU ApeuHa3vl neuenu u kaiemox Kyngpepa
6 pezyaiauuu 0emoKCUKAUUOHHOU DPYHKUUU Neuenu U meMnepamypvl. meid npu XPoHUUecKoU
IMAHON080U UHINOKCUKAUUL.

B onvimax nHa Kpwvlcax ¢ uCnOAb308AHUEM COBPEMEHHBIX (PUIUON0ZULECKUX, OUOXUMUUECKUX
Memod06 UCCLed068ansl U PAPMAKOI02ULECK020 NOOX00A OBLILO YCMAHOBLEHO, MO XPOHULECKASL
IMAHO0N06A5 UNMOKCUKAUUS NPUGOOUM K CHUKEHUIO meMnepamypuvl meid, aAKMueHoCmu apeu-
HA3bl Neuenu U NOBLIUEHUIO YPOBHS «CPeOHUX MOJLEKYa> 6 Nida3me, CMeneHu MoKCUUHOCMU
Kpo6uU, AKMUBHOCMU ANAHUHAMUHOMPAHCHEPPA3bL U ACNAPMAMAMUHOMPAHCHePpasvl, max u npo-
dosKumevHocmu Hapkomuueckozo cua. /enpeccusi kaemox Kyngpepa zadorunus xiaopudon
ocnabasem moxcuveckul apgexm smanoida Ha neuenv, d MAKKe PA3IGUMUE XAPAKMEPHLLX
U3MeHeHUll aKMUGHOCMU APZUNA3bL NeUeHlU, NPOUECCO8 0eMOKCUKAUUU U MeMnepamypvl meda
Y KPblC C XPOHUUECKOU IMANH0JI060U UHMOKCUKAYUeE.

Katoueesvie ci08a: xpoHuueckas aixkozoibHds UHMOKCUKAYUS, MeMnepamypa meid, apau-
naza nevenu, xaemxu Kyngpepa.

F. I. Vismont, V. V. Lobanova

TO THE PARTICIPATION OF LIVER ARGINASE
AND KUPFFER CELLS IN LIVER DETOXICATION
FUNCTION AND BODY TEMPERATURE IN RATS
WITH CHRONIC ETHANOL INTOXICATION

Alcohol pathology and liver pathology induced by ethanol in particular are one is the most
importent problems of modern medicine. It’s known that the high morbidity and mortality rate
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caused by regular use of alcoholic beverages is associated with toxic effects of ethanol on the most
important human organs, primarily liver.

The aim of investigation was determination the liver arginase activity and Kupffer cells im-
portance in liver detoxication function and body temperature regulation in rats with chronic
ethanol intoxication.

In experiments on rats it was istablished, that chronic ethanol intoxication is accompanied
by decrease in body temperature, liver arginase activity and increase of the level of «middle mole-
culess in plasma, and the extent of blood toxicity, the activity of plasma alanineaminotransferase
and aspartate- aminotransferase, as well as the duration of narcotic sleep. Inhibition of the Kupffer
cells activity by gadolinium chloride reduces toxic effect of ethanol on the liver, as well as the de-
velopment of typical changes in the liver arginase activity, processes of detoxification and body
temperature in rats with chronic ethanol intoxication.

Key words: chronic ethanol intoxication, body temperature, liver arginase, Kupffer cells.

CospemeHHaﬂ MeanUMHa CTOUT nepea nNpoo6- Mogenb XpOHUYECKON aNKoro/ibHOM MHTOKCUKa-
NeMOW HEeyKJIOHHOIro pocTa asjKorofibHOW LKW BOCMPOM3BOANIN Ha KpbiCax MyTeEM exeHEB-
naTonornun, NaTosiornuun, NPMBOASLEN K COKpalle- HOro MHTparactpanibHOro BBEAEHUS XMBOTHbIM
HUIO NPOAOSINKUTENBHOCTHU XU3HU U oTpuuatensHo 30 %-Horo pacTtBopa 3TaHona (M3 pacyeta 3,5 1
CKa3blBaloLLENCcs Ha COCTOAHMN 30POBbS. 92 %-HOro aTaHona Ha Kr Macchbl Tena *XMBOTHOrO)
KaK na3BecTtHo, 3a60/1eBaeMOCTb U CMEPTHOCTb B TeyeHue 60 aHeln. CenekTuBHYIO aenpeccuio KK
Npv perynspHoM NnotTpebaeHMN alKOro/bHbIX HAMWUT-  BbI3bIBAJIM Y XUBOTHbIX BHYTPUOPIOLWMHHLIM BBE-
KOB CBfi3aHa C TOKCMYECKMM BO3AENCTBMEM 3Ta- [EHWMEeM BOAHOro pacTBOpa rafofiMHus xnopuaa
HOMa Ha BaXkHeWlWwue opraHbl Yenoseka 1 B nep-  (GACL,) B pose 10 mr/kr [10]. AKTMBHOCTbL apru-
BYIO o4yepefb, nevyeHb [1], a renaTtoumTbl M KIETKM  Ha3bl B MeYeHU onpeaensiv cnektpobotToMeTpu-
Kyndepa (KK) nrpatoT BaxHyl0 posib B npoueccax Yecku [7].
[eToKcuKauuu [2]. O geToKCMKaLMOHHOM QYHKLIMM NMEeYeHun, cTene-
K HacTosiluemy BpeMeHM HaKOMWIOCb AOCTa-  HW 3HAOMEHHOM MHTOKCMKaLMKW CYAMAM NO NPOAoS-
TOYHOE KONMMYecTBO GaKTOB, CBMAETENbCTBYIOWMNX  HUTENbHOCTM HapKoTuieckoro cHa (MHC), ctenenu
0 3HavyeHuM KK 1 apruHasbl neyeHu B npoueccax  TOKCUMYHOCTM KpoBu (CTK) 1 cogepykaHnuio B nnasme
U3HEAEeATENbHOCTM B HOPME M MPW NaToNOrMU.  KPOBM «cpeaHux monekyn» (CM). THC (rekceHan
BbIiIBNEHO, YTO aKTMBHOCTb aprnHasbl NnedyeHn cHu- 100 Mr/Kr, BHYTPMOPIOLIMHHO) OLIEHWMBANN NO BpeEME-
KaeTcs NPy OCTPOM TOKCMYECKOM €€ MOPAMKEHUN  HU HAXOKAEHUSA UBOTHbIX B MOJIOXKEHUN HA BOKY
[9], a TaK)Xe npu OCTPOMN anKoroibHOW UHTOKCKKa-  (Mapk [. B., 1973). OnpenenexHne cogeprkaHus B KPo-
unn [3]. YunTtbiBas, YTO aKTUBHOCTb apriHasbl nevye- B4 CM npoBoAMIN METOAOM KMCI0THO-3TaHONLHOIO
HW IMMUTUPYET AOCTYNHOCTb L-aprHuHa Ans UHAy-  OcaxAeHus, pa3paboTaHHbiM B. M. MomHbIM ¢ COaBT.
umbenbHon NO-cuHTeTasbl [8], 6bIM ocHoBaHMA  (1989), CTK cnocobom, npeanoxeHHbiM O. A. Paab-
nonaraTb, YTO €€ aKTUBHOCTb BYAET CKa3blBaTbCsd  KOBOM € coaBT. (1985). O Ta)KeCcTn noBpexaeHus
Ha CWHTe3e MOHooKcuaa asoTa (NO), KOTopbIM  MevYeHu CyaunM Mo aKTMBHOCTM B Mia3me KpOBM
UrpaeT BaXHyl posib B MexaHu3Max OEeTOKCMKa-  anaHuHamuHoTpaHcdepasbl (AnAT) u acnaprtara-
uMn 1 Tepmoperynsuuu [4, 6]. OgHako uccnegoBa-  MuHoTpaHcdepasbl (AcAT). OnpeaeneHve akTuB-
HUS C LieSIbl0 BbIACHEHUS PONK aprMHasbl nevyeHn  HocTh ANAT u AcCAT B nnasme KpoBW MPOBOAMIIN
n Knetok Kyndepa (KK) B MexaHM3Max OETOKCU-  KONIOPUMETPUYECKU AUMHUTPODEHNITNAPA3UHOBBIM
KaluK U TEPMOPETrYNSALMU NPU XPOHUYECKON a/IkOo-  METOAOM.
ronnsaumm He NPOBOAMIUCS. Bce nonyyeHHble undpoBble JaHHble 06pabo-
Llenbto paboTbl Obl10 BbIICHEHWE POMM apry-  TaHbl OOWEMPUHATBIMKM METOAaMM MNapameTpu-
Ha3bl NeYeHn 1 Knetok Kyndepa B perynsumm ge- 4Yeckow CTaTUCTUKW. [JOCTOBEPHOCTb pPasimvyunn
TOKCUKaLMOHHOM YHKLMK MeYeHn M TemnepaTty-  Mexay ABYyMS rpynnamu rnokasaTefier OLeHuBa-
pbl Tena NPU XPOHUYECKOW 3TAHOMI0OBOM MHTOKCU- N1 MO t-KpuTeputo CTbiogeHTa AN He3aBUCHUMbIX
Kauuu. BbIOOPOK. Bce fdaHHble npeactaBfieHbl B BUAE
Martepuanbl U MeToAbl. OMbiTbl BbIMNO/HEHbI  CPeaHero apudMeTUHecKoro 1 oWnbKKU cpeaHe-
Ha 108 B3pOC/bIX HEHaPKOTU3UPOBaHHbLIX GeNblX  ro apudmeTndeckoro (X+S,). PeaynbraThl cunta-
Kpblcax-caMmuax Maccon 180-220 r. OnbITbl NPO- 1IN CTATUCTUYECKU IHAYUMBIMU TMPU 3HAYEHUAX
BOAWN B CTPOro onpegeneHHoe Bpemsa (8-124a- p < 0,05. CtatucTMYecKylo 06pabOoTKY AaHHbIX
COB yTpa). M MOCTPOEHME aAMarpamMm BbIMOJHANIN Ha NEpPco-
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HaJlbHOM KOMMbOTEPE C MOMOLLbIO MPUKIaAHON
nporpammel «Excel».

Pe3ynbTaTbl M 06CYKAEHUEe. B onbiTax Ha Kpbl-
Cax YCTaHOBJ/EHO, YTO eXelHEeBHOE UHTparacTpasib-
HO€E BBEJIEHWNE }KMBOTHbIM BOAHOI0 pacTBOpa 3TaHo-
Na B TedyeHne 60 gHen NPUBOAUT K BblparKEHHbIM
M3MEHEeHMSIM TemMnepaTypbl TeNna, AeTOKCUKaLMK,
aKTMBHOCTW apruHasbl NevyeHn WM TpaHCaMWHa3
nnas3mbl KPOBWU. PeKTanbHas Temneparypa CHUXa-
nacb (4epes 60 AHen OT Havana aKCrnepuMeHTa)
Ha 1,1 + 0,14 °C (p < 0,05, n = 20).

OnbITbl NOKa3anu, 4To ANUTENbHOE UHTParacT-
panbHOEe BBe[eHWE 3TaHona NPUBOAMUT K yrHeTe-
HWIO AETOKCUKALIMOHHOM GYHKLMKM NEeYEHU, YTOo Mpo-
aBnanocb nosbliweHnem CTK Ha 57,8 % (p < 0,05,
n = 10), ypoBHsa CM B nnasme Kposu Ha 38,5 %
(p < 0,05, n = 10) n ysennyenmem IMNMHC Ha 24,5 %
(p < 0,05, n =7). CogepkaHne CM B nnasme Kpo-
Bu, CTK n [MHC B KOHTpOne (exegHEBHOE MHTpara-
CTpanbHOe BBeAeHWe Gu3. pacTBopa B TeyeHue
AByx MecsLeB, n = 10) cocTaBMAN COOTBETCTBEHHO
0,69+0,012r/n,1,3+£0,11 ea.n 27,8 + 3,22 MUH.
AKTMBHOCTb apriHasbl NeYeHU B 3TUX YCIOBUSX CHU-
*anacb Ha 54,7 % (p < 0,05, n = 8) u cocTtaBnsna
2,5+ 0,27 MKMo0J1Ib MOYEBMHbI/T CbIPOM TKaHM-4ac.
YpoBeHb ANAT n AcAT, BarKHENLINX NoKa3aTenen
TAXECTM MOBPEXAEHUSA NEYEHN, B N1a3Me KPOBMU
aJIKOrONM3MPOBAHHbBIX XMBOTHbIX (N = 8) MNOoBbI-
LLanCcs NO CPaBHEHUIO C KOHTPOJIbHbIMK Ha 572,1 %
(p <0,05) 1 190,5 % (p < 0,05) cOOTBETCTBEHHO.

B onbiTax Ha ajKoronM3uMpoBaHHbIX Kpblcax
6bI10 ycTaHoB/EHO, 4YTo yrHetenne KK GdCl, ocnab-
naeT pa3BUTUE XapaKTepHbIX U3MEHEHUM aKTUB-
HOCTW apruHasbl, JETOKCUKALMOHHOM QYHKLMK Ne-
YeHW 1 TemnepaTypbl Tena Ha AeNCTBME 3TaHoNa.
Tak, Temnepatypa Tena y KpbiC, KOTOpbIM NpeaBa-
puTenbHO, 3a 12 4acoB A0 WHTparacTpasbHOro
BBEAEHMA 3TaHoNa, BHYTPUOPIOWMWHHO BBOAMM
1,0 mn du13. pacTtBopa (1 pa3 B HeAento B TeYeHUe
60 gHen) No cpaBHEHUIO C KOHTPObHLIMW KUBOT-
HbIMK (BBefeHWe du3. pacTBopa MHTparacTpasbHO
1 BHYTPMOPIOLWMHHO) NOHWKanack Ha 1,0 °C (p < 0,05,
n =10), a B ONbITE, Y })KUBOTHbIX, KOTOPbIM [0 a/IKO-
ronusauumM npeaBapuTenbHO BHYTPUOGPIOLLMHHO
BBoanAM GACl, (10 mr/kr), cHuxkanacb Ha 0,5 °C
(p < 0,05, n = 20). BbiaBNEHO, YTO Y @/IKOrONIU3K-
pPOBaHHbIX XUBOTHbIX B YCN0BUSX aenpeccun KK
3HAYEHUST OCHOBHbIX MOKa3aTeNen nevyeHo4YHOoM
[JeTOKCUKauumn (yposeHb — CM B nna3me KpoBM,
cTerneHb €€ TOKCUYHOCTH), BbIIN MEHbLLE MO cpaB-
HEHUWIO C KOHTPOJSIbHbIMK (PU3. pacTBOP BHYTPU-
OpOWNHHO 1 pa3 B Heaento B TedyeHue 60 aHen
W 3TAHON MHTParacTpasnbHO eXXeAHEBHO B TeYEHUE
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2 mecsiueB) Ha 25,2 % (p < 0,05, n =9)n 28,5 %
(p < 0,05, n = 9) cootrBeTcTBEHHO. HC Yy KpbIC
B 3TUX YC/IOBUSIX YMEHbLUANacb MO CPaBHEHMIO
KoHTponeM Ha 27,1 % (p < 0,05, n = 9). Coaepxa-
Hne CM B nnasme Kposu, CTK n MHC y Kpbic (n = 7)
B KOHTpOJE (3TaHO MHTParacTpaibHO EXXeAHEBHO
1 GU3. pacTBOP BHYTPUOPIOLWMHHO 1 pa3 B Heaento
B TeyeHue 60 aHen) coctaBunn 1,13 + 0,029 r/n,
2,8+ 0,32ea0.135,4 £ 3,68 MUH. COOTBETCTBEHHO.
OnbITbl MOKa3anu, YT0 XPOHMYECKAsa aNKoroJib-
Hasi UHTOKCUKaLMS Y KPbIC B YCIIOBUSIX AeNpeccun
KK, conpoBoxaaeTca MmeHee 3Ha4nMbIM MOBbILLE-
H1em ypoBHsS ANAT 1 AcAT B nna3me KpoBW. AKTHB-
HOoCTb ANAT n AcAT B niadame KpPOBM Y OMbITHbIX
}MBOTHbIX MO CPaBHEHWUIO C KOHTPOJIbHbIMK OblNa
HUXKe Ha 655 % (p < 0,05 n =9) n 423 %
(p < 0,05, n = 9) COOTBETCTBEHHO M COCTaBAANMU
1,21 + 0,05 mrkkat/n 1 1,07 £ 0,10 MKKaT/n.
YCTaHOBMIEHO, YTO €XeAHEeBHOE BHYTPUOGPIO-
LUIMHHOE BBEAEHME B TeYeHUe 2-X Hefellb Kpbicam
MHrMéuTopa aprmuHasbl N®-rmapoKcu-Hop-L-apruHuHa
(nor-NOHA) duvpmbl BAChEM (fepmaHusa) B no3e
10 ™mr/Kr [5] cTaTUCTUHECKM 3HAYMMO He CKa3bl-
BaNoOCb Ha TemnepaTtype Tena v NpMBOaNIIO K CHU-
KEHWI0 aKTMBHOCTU apruHasbl nevyeHn Ha 70,8 %
(p < 0,05, n = 7). BbiaB/IEHO, YTO B YC/IOBUAX Ae-
npeccun apruHasbl nevyeHn nor-NOHA pgencteue
3TaHoO/MIa COMPOBOXAAETCSH MEHEE 3HAYUMbIM YyrHe-
TEHWEM AETOKCUKALMOHHOM GYHKLIMM NEYEHU U CHU-
eHnem TemnepaTtypbl Tena. Temnepartypa Tena
Y KpbIC, NOABEPrLLIMXCA XPOHUYECKON 3TaHON0BON
WMHTOKCMKAaLMKN CHMXanack Ha 1,2 + 0,16 (p < 0,01,
n=20), a B ycnosuax pgenctena nor-NOHA
Ha 0,5 £ 0,07 °C (p < 0,05, n = 8). Cogepranune K
n MIA B KPOBM Y KPbIC C XPOHUYECKOW aJIKOrosb-
HOM MHTOKCMKaumMen (n = 8) nonyyaBumnx nor-NOHA,
Mo CPaBHEHMIO C YPOBHEM B KOHTPOJIbHOM rpynne
MMBOTHbIX (@NKOronnsaumsa M BHYTPUMOPIOLWMHHOE
BBeAeHne du3. pactBopa) 6binn HUKe Ha 35,1 %
(p <0,05) 1 29,8 % (p < 0,05) COOTBETCTBEHHO.
Taknm 06pa3oM, XpoHMYecKass 3TaHosnoBas
MHTOKCUKALMSA Y KPbIC COMPOBOX/AAETCH CHUXKE-
HWeM TemnepaTtypbl Tena, aKkTUBHOCTU apruHasbl
neyeHu, ysennyennem NMHC 1 nosbilleHUEM YPOB-
HA CM, CTK, a Take aktuBHocTM ANAT u AcAT
B N/la3dMe KpoBW. B NBMEHEHUSAX AETOKCUKALMOH-
HOM GYHKUMKM NeYeHn 1 Temnepatypbl Tena, MHAyLmU-
POBaHHbIX XPOHUYECKOW MHTOKCHMKALIMEN 3TAHOJIOM,
y4aCTBYIOT apruHa3sa nevyeHu u Kinetkn Kyndepa.
HevcTBre B opraHnsme Kak uHrnéutopa KK GdCl,,
TaK U MHrMbuTopa apruHasbl nor-NOHA ocnabnser
pasBUTUE XapaKTEPHbIX UBMEHEHUI TeMNEPATYpbI
Tena, akTMBHOCTM apriHa3bl NeYeHN U ee JETOKCH-



KaUMOHHOW GYHKLMK MPKU XPOHUYECKOW anKorosb-
HOWM MHTOKCKKaLMK. B ycnoBumsax Kak genpeccum Kie-
ToK Kyndepa ragonmHus Xxnopmuaom, Tak 1 apruHassl
nedeHn nor-NOHA ocnabnsgeTtcd TOKCUYecKoe [en-
CTBME 3TaHOJIa Ha NneyvyeHb U XPOHWYECKas anKo-
rofibHas MHTOKCUMKaLMUSA B 3TUX YCNOBUSAX COMPO-
BOX/JaeTCcs MeHee BblparKEHHbIMWU U3MEHEHUSIMU
akTuBHOCTU ANAT, ACAT B KpPOBKW ¥ TemnepaTypsbl
Tenay Kpbic.

Jintepartypa

1. byko, B. Y. MeTtabonnyeckue nocneacTemsa anKko-
ronbHOM MHTOKCKKauun / B. Y. byko, 0. 4. JlyknecKkas,
A. M. Xoxa. — MuHcK: benopycckas Hayka, 2005. —
207 c.

2. MasiHekmi, [1. H. Knetkun Kyndepa n natonorus
nevyexu: 063o0p // NMatopuaumonorma. — 1985. — N2 4. —
C.80-86.

3. TpanesHukoBa, C. C. AKTUBHOCTb aprMHasbl pas-
JINYHbIX TKAHEW KpPbICbl NPW anKOrofibHOM MHTOKCUKa-
umu / C. C. TpanesHuKoBa, B. M. l'yptoseHkKo, . I HaBa-
capasHy, // Bonp. meg. xumuun. — 1983. — T. 29, N2 4. —
C.95-98.

4. Tannop, b. C. NHAyumMbunbHaa cuHTasa okcuaa
a3oTa B neyvyeHu: perynaumsa n eoyHkuum / b. C. Tannop,

OpuruHaJbHble HAyYHble MyOuKanuu |l

. X. AnapcoH, T. P. bunnuvap // buoxumus. — 1998. —
T.63,N2 7. — C.905-923.

5. Boucher, J. L. Selective inhibitors and substrates
for arginases and nitric oxide syntheses / J. L. Boucher //
Fund. Clin. Pharmacol. — 2004. — Vol. 18, N2 1. — P. 5-15.

6. Gerstberger, R. Nitric Oxide and Body Temperature
Control / R. Gerstberger // News Physiol. Sci. — 1999. —
Vol. 14, N2 2. — P. 30-36.

7. Geyer, J. W. Rapid method for determination
of arginase activity in tissue homogenates / J. W. Geyer,
D. Dabich // Anal. Biochem. — 1971. — Vol. 39, N2 2. —
P. 412-417.

8. Hallemeesch, M. M. Reduced arginine avaliabili-
ty and nitric oxide production / M. M. Hallemeesch,
W. H. Lamers, N. E. Deutz // Clin. Nutr. — 2002. -
Vol. 21. - P. 273-279.

9. Mendez, J. D. Spermine inereases arginase activity
in the liver after carbon tetrachloride-induced hepatic
injury in Long-Evans rats / J. D. Mendez, H. De Haro,
V. A. Conejo // Biomed. Pharmacother. — 2006. — Vol. 6,
Ne 2. — P. 82-85.

10. Volmar, B. Modulation of Kupfer cells activity
by gadolinium chloride in endotoxemic rats / B. Volmar,
D. Rettinger, G. A. Wanner // Shock. — 1996. — Vol. 6,
N2 6. — P.434-441.

lMoctynuna 14.09.2016 .



