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Beeoenue. Mexanusm 3awumrnozo 3¢pghexma eunoxcuueckozo npexonouyuornupogarnus (I'11) npu uwemuu-penep-

@y3uu nevernu (MPII) ocmaemcs nedocmamouno uzyuenHvim. Llens pabomer —

U3YYUMB 8KIAO MOHOOKCUOA Yellepood

(CO) 6 mexanuszm sawumnozco oevicmeusi I'll na neuens npu UPII y kponukos.

Mamepuan u memoouvl. 15 63p0ocibix KpOIUKOG-camyos pazoenunu Ha 2 epynnel: ¢ 1-ii epynne dcusomuuim. GblNO1-
ws kype T u modenuposanu UPII 6 ycnosusix uneudbupoganust cemoxcueenassi-1 (I'O-1), 6o 2-1i epynne scusommsle
odonoanumenvro noayuanu oonamop CO. Oyenusanucy napamempul kuciopoomparcnopmuoii pyuxkyuu (KT®@) kpo-
8, NPOOYKMbL NEPEKUCHO20 OKUCAEHUs TUNUO08 U MapKepsl nogpedcoenus newenu (AnAT, AcAT).

Pezynomamer. Yemanosneno, umo uneubuposanue I'O-1 npu xoppekyuu penepqhy3uoHHbIX. NOBPEAHCOEHU neyenu
v kponuxog memooom I'TI npusooum k yxyowenuro KT® Kkposu u ycuienuo oKUCIumenibHslx no8PelCcOeHUti opeand.
IHpumenenue oonamopa CO na ¢pone uneudbuposanusi 1'0O-1 soccmanasnusaem sawumustii 3¢ppexm 111, npensm-

cmeysl OKUCIUMENbHOMY cmpeccy.

Bui6oo. Mexanuszm sawumnoeo oeticmeusi I'TI npu UPII 6 6bonvuioli cmenenu onocpedosan 2a3ompancmummep-

noimu ceoticmeamu CO.

Knrwoueevie cnosa: cunoxcus, neuensb, ceMoKcusenasd, penequy3u;z, KpOoJauKku

Beeoenue

Cunzpom nmemun-penepdysuu nedenu (MPIT)
ABIISIETCS BeylLel TPUUMHON paHHeH TuchyHKIMN
oprasa Iociie €ro pPe3eKIMH WU TPaHCIUIAaHTAIUN
[1]. OxucautenbHbll cTpecc, HapyLIEHUS Mexa-
HU3MOB TPaHCIIOPTa KUCIOPO/a, BOCTIAICHNE, TUC-
(GYHKUIUS MUTOXOHJPUH SIBISIFOTCS Ba)KHEHIIUMHU
naTopU3NOIOTHIECKUMH MEXaHU3MaMH ITOBPEK-
JEHHUH MeYEHH MOCIe ULIEMUH, KOTOPBIE TPUBOASAT
K THOEIH KIIETKH OpraHa IyTeM aronTo3a WA He-
kpo3a [2, 3]. IlokazaHo, YTO THITOKCHUYECKOE TIpe-
kouauimonupoBanue (I'TI) crmocoOHO CymIecTBEH-
HO YJIydYIlaTh HapaMeTpbl KUCIOPOATPAHCIIOPTHON
¢ynkuun (KT®D) kpoBH, NpOOKCHIAHTHO-aHTHOK-
CHJAHTHOTO OasaHca U (PYHKIIHOHAIHLHOTO. COCTOS-
Hus nedenn npu WUPIT [2]. OgHako MexaHW3M IaH-
HOTO 2 (eKTa ocTaeTCs 10 KOHIA HE H3yUCHHBIM.

Panee coobmarnock, uro y kpeic [Tl npuBoaut
K uHAyKouH remokcureHassl-1 ('O-1), xoropas
OKa3bIBaeT nporekTuBHBIA dhdekr mpu WPIT [4].
N3BecTHO, uTO Temokcurenasza (EC:1.14.99.3), saB-
JISSCh HEOTHEMIIEMBIM KIIETOYHBIM (DEPMEHTOM JIIS
BCEX JyKapHOT, UCHOJB3YIOMINUX TeMONPOTEHHBI B
a9pOOHBIX TMpoOIleccaX. OKHUCIEHUS, CIOCOOCTBYET
(hepMEeHTATUBHOMY pacraay rema Ha OWIMBEpIWH,
Kene3o m MoHookcuy yriepona (CO) [5]. OgHako
B HACTOfAIIee BpeMs, aHTHOKCHJIAHTHBIC CBOWCTBA
JIOKa3aHbl KaK jijis OunuBepauna [6], tak u g CO
[7]

Llens nuccnenoBaHusl — U3YYUTh BKJIAJ MOHOOK-
CUa yriepojia B MEXaHW3M MPOTEKTHBHOTO BIIHS-
Hus ['T] Ha nedyeHb NMpu MOJIETUPOBAHUM CUHpOMA
ee umeMu-penepdy3un y KpOoIHKOB.

Mamepuan u memoowt

PaGoTa BeImOMHEHAa Ha 15 B3pOCIBIX KpOJHU-
Kax-camuax maccoi 3,5-4,5 Kr, mpeaBapUTEIbHO
BBIJICPKAHHBIX B CTAHIAPTHBIX YCJIOBHAX BHUBApUsl.
IMog KOMOWHWPOBaHHBIM BHYTPHUBEHHBIM HAapKO-
30M (rekcenain 30 mr/kr; kanuncon 100 Mr/kr) BBO-
I KaTeTepsl: oguH — B v.hepatica s 3abopa
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MeyEHOYHOM BEHO3HOM KPOBH, NIPYToil — B MpaBoe
npeacepane A HOJIYYeHUs CMEUIaHHOW BEHO3-
HOM KpoBH. MIIeMuIo NieYeHn BBI3BIBATH MAaHEBPOM
[IpuHDITa — HaJOXEHWEM COCYIUCTOTO 3aKMMa Ha
MEYCHOYHO-/IBEHA/IIIATUIICPCTHYIO CBs3Ky (Pringle
maneuver) B Teuenne 30 munyT. [locne cHsTHA
3axuma - penep@y3uoHHBIN mnepuon umics 120
MHHYT. 3a00p 00pa3LoB KpOBM Ul OLIEHKM Hapa-
MeTpoB KT u I1OJI xpoBHU OCYIIECTBISIIN 10 H
mocJie UIIeMUH, a TAKXKe B KOHIE penepdy3HOHHO-
ro nepuojaa. OyHKIMOHATLHOE COCTOSHUE TICUCHH
OLICHUBAJIM IO aKTUBHOCTH aJaHWH- U aclaprara-
muHoTpancdepas (ANAT u AcAT) KHHETHUECKUM
METOJIOM C TTOMOIIBIO CTaHAApTHOTO Habopa peak-
tBOB (hupmel “Cormay” (ITonpmra). Bee oneparus-
HbIe BMEIIATENbCTBA OCYIIECTBISUIM B YCIOBHUSX
a/ICKBaTHOM aHAJIbI€3WH B COOTBETCTBUH C HOpMa-
MU, IPUHATBHIMHA 3TUYECKOM KOMHCCHEW 10 TyMaH-
HOMY OOpaIleHHIO C >KUBOTHBIMH | POIHEHCKOTO
rOCy/IapCTBEHHOTO METUITMHCKOTO YHUBEPCHUTETA.
JKMBOTHBIX pazienuin Ha 2 JKCIEPUMEHTAIlb-
Hble Tpynmnsl: B 1-i rpynmne (n=8) >XKUBOTHBIM BBI-
nonusun Kype ['Tl, mocnme dero MozaenupoBaiu
UIIeMHO-peniepdy3ui0 MEeYeHH B YCIOBUSX BBe-
neruss naruontopa 'O-1 — mUHK-TIpOTOIOPUPHH
IX (ZnPP, Sigma, 0,5 mr/kT); BO 2-if Tpymme (n=7)
OTIBITHI TIPOBOJIWIIM KaK B 1-if rpymme, omHako 3a 5
MUHYT JI0 Havasia penepdy3uu KpOJIUKU MOTydain
noHarop CO, TpuKapOOHUIXIOPO(TIMIUHAT)pyTe-
auyma(ll) — CORM-3 (B/B, 20 MkM/kr). Xumude-
ckmii cuaTe3 CORM-3 0CymIecTBIISIIN 110 METOUKE
Clark J. E. et al. (2003) [8]. C uenbto I'TI xuBoT-
HBIX JI0 3KCIIEPUMEHTa MO/IBEPralli TPEXKPATHOMY
«moxbeMy» Ha BeicoTy 3500 M B runoOapuieckoi
Kamepe, I7ie OHU HaXOAUIUCh B TeueHue 1 vaca [2].
Ha  mukporazoanammsarope Synthesis-15
(Instrumentation Laboratory Company) OHeHI/IBaJII/I
napamerpel KT® kposu: p50 pO pCO,,
OuKapOOHAT TUIA3MBI (HCO?L) 061111/11/1 CoO, nnas-
mel (TCO,), nelcTBUTENBHBIA U30BITOK OCHOBAHHMI
(ABE), cranmaptabiii n306ITOK ocHOBaHui (SBE),
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craHfapTHbelii Oukapbonat mia3mel (SBC). CI'K
onpezensnu 1o nokaszareno p50 (pO, kposu, coOT-
BercTBYyIoLIee 50% HACBIIICHUIO €€ KI/ICJ‘IOPO}.IOM)

p50, .. PacCUMTBIBANM Ul CTAHIAPTHBIX yCIIO-
BHIA Cpﬁ 7,4, pCO, =40 mm pr. cT. u T = 37 °C),
pSOpeaJl — pacCUMTHIBAIIN ISl PEAIBHBIX 3HAYEHUI

3TuX (hakTopoB. OIIEHKY aKTUBHOCTH MPOIECCOB
nepekucHoro okucienus nununoB (I10JI) mposo-
JIWIA TI0 KOHIIEHTPAllMU JIMEHOBBIX KOHBIOTATOB
(AK) u ocuoBanwmit lludda (OIL) B turazme kpo-
Bu. Conepkanne JIK B tutazme KpoBH ONPEACIISITH
METOJIOM YJIbTPa(UOJIETOBOH crieKTpodoToMeTpUn
npu piuHe BoaHbl 233 HM [9]. Comepxanue OILL
OTIpECTSUITM TI0 MHTEHCUBHOCTH (DIIFOOpECIeHIINN
XJIOpo(OPMHOTO IKCTPAKTa MPH JUTMHAX BOJIH BO3-
Oyxxnenus u smuccun 344 u 440 HM, COOTBETCTBCH-
Ho [10].

CraTucTHYeCKyr 00pabOTKy pe3yJbTaTOB MPO-
BOJMJIM HEMapaMeTpuyecKumMu Mertomamu. s
OIIEHKH JIOCTOBEPHOCTH OTKIIOHEHHUS TOKa3aTels
BHYTPH TPYIIIbl UCIIOIb30BAIM KpUTEpUl BUkok-
COHa, Mexay rpynnamu — Manna-Yurtau (U-tecT).
HocroBepubiMu cuntanu pasnuuus npu p<0,05.

Pezynomamut u oocysycoenue

Brmusane wnrunbupoBanus 1'O-1 w BBemeHus
Ha »ToM (hore monaropa CO npu I'Tl y kposnmkoB
¢ UPII na napamerpsl KT®, [1OJI u akTuBHOCTH
TpaHCAMWHA3 NEYEHOUYHOW U CMELIAHHON BEHO3HOM
KpoBH IoKa3zaHo B Tabn. 1 u 2. Tak, va 120-i mu-
HyTe penepdy3uu y KpOJIUKOB 1-if TpymMIBI B meye-
HOYHOU U CMEIIaHHOW BEHO3HOM KPOBH IO OTHOIIIE-
HUIO K UCXOJHOMY TOKA3aTEII0 aKTUBHOCTh ATAT
yBenmmuuBaniacek B 10,4 (p<0,001) u 10,9 (p<0,001)
pasa, aktuBHOCTb ACAT Bozpacrana B 9,9 (p<0,05)
u 10,5 (p<0,05) pasza, COOTBETCTBEHHO. Y. IKHBOT-
HBIX 2-1 TPYIIBI B KOHIIE penepdy3noHHOTO Heph-
071a B TIEYEHOUYHOM U CMENIaHHOW BEHO3HOW KPOBU
[0 OTHOIIEHHUIO K KPOJUKaM 1-ii TpymIbl aKkTHUB-
HocTh ANAT monmwkanach Ha 65,9% (p<<0,001) u
67,2% (p<0,001), cOOTBETCTBEHHO, aKTUBHOCTH
AcAT ymensmranach —Ha 62,8% (p<<0,001) un 71,4
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(p<0,001) pa3a, coorBercTBeHHO (Tab.1 1 2).

YcTaHoBieHo, 4To B 1-if u 2-1 rpynnax Mojaeu-
pOBaHME UIIEMUU MedeHn MeTojoM llpunrina npu-
BOJIMJIO K YMEHBIIEHUIO PO, IIEYEHOYHON BEHO3HOM
KPOBH TIO OTHOIICHHWIO K WMCXOAHOMY YPOBHIO Ha
66,7% (p<0,001) u 60,6% (p<0,001), coorser-
cTBeHHO (Tabu. 1). B cMelianHO# BEeHO3HOW KPOBU
y XKHUBOTHBIX B 1-i u 2-i rpynnax Ha 30-if MuHyTe
WIIIEMHH JTaHHBIA TIOKa3aTelh CHUYKAJICS MEHee 3Ha-
gutensHO — Ha 10,8% (p<0,05) n 18,8% (p<0,05),
COOTBETCTBEHHO (Ta0i. 2). OMHOBpEMEHHO HAOJIIO-
nanock nopbinenue nokasarens pCO, mo oTHowIe-
HHUIO K UCXOJAHOMY YPOBHIO B KPOBHU, OTTEKAIOIIECH
ot medeHu: B 1-if rpynme Ha 102,7%(p<0,05), BO
2-ii rpymme — Ha 49,8% (p<0,05) (tadm. 1). B cme-
IIAHHOW BEHO3HON KPOBHM Yy KPOJIUKOB l-ii m 2-i
Ipynn B KOHIE WIIeMUH mokaszaresis, pCoO, mo or-
HOILIEHUIO K MCXO/THOMY YPOBHIO YBEIHYUBAJICS HA
35,7% (p<0,05) u 41,5% (p<0,05), cOOTBETCTBEH-
HO (Tabm. 2). B konIe penep(bySHOHHoro nepuoia
MTOKa3aTelb pO TIEYEHOYHON BEHO3HOW KpPOBH Y
KPOJIMKOB 2-if TPYIIIBL HE OTIUYANCSA OT HCXOIHO-
ro, Torja kak B/1-i rpymme pO, ocraBajicst HUXKe Ha
14,7% (p<0 05). [Mokazarens p(L,O MEYCHOYHOM Be-
HO3HOM KPOBH B KOHIIE penep(l)ymn 10 OTHOIIIEHUIO
K MCXOJHOMY yYpOBHIO B 00€WX TPyIIax HE H3Me-
HsICA (TaluI. 1) ITokazaTenn pO u pCO, cMeman-
HOI BEHO3HOM KpoBH Ha 120-it MHHyTe penep(bysym
HE OTJIMYAIMCE OT UCXOIHBIX (Ta0JI. 2

[TapaMeTppl KHCIOTHO-OCHOBHOTO COCTOSIHUS —
pH HCO,’, TCO,, ABE, SBE, SBC — y kponikos

[-iiu 2-i rpynn Ha npotspkennu MPIT B 06onx 00-

pasnax KpoBu HoHmxanuch (tadu. 1 u 2). Tak, Ha
30 muH. nmeMun B 1-i u 2-i rpynmnax *HBOTHBIX
B TICYCHOYHOM BEHO3HOH KpoBH nokasarens HCO,
mormuics Ha 31,7% (p<0,05) m 29,6% (p<O0, 05)
TCO,-na22,2% (p<0 05)u126,3% (p<0 05),a SBC
~ Ha'62 2% (p<0 05) u 41 9% (p<0,05), cootser-
cTBeHHO. CXo’kasi JAMHAMUKa M3MEHEHHs JAaHHBIX
MoKa3aTeliel HabJIo/1aJIach B CMEIIaHHON BEHO3HOU
KpoBH 00eux rpynm (Tadm. 2). B xoHIe penepdysu-
OHHOTO TNEPUO/Ia Y KUBOTHBIX B 1-i rpyIine B neye-

Tabnuuya 1. — Tloxazarenu KUCIOPOATPAHCTIOPTHON (QYHKITHH, TEPEKUCHOTO OKUCIICHUS JTUMHIOB U TPAHCAMHUHA3 TIe-
YEeHOYHOW BEHO3HOU KPOBH Y KpONMKoB (MenuaHa, HIDKHUN KBapTHIb, BepXHUH KBapTHiIb (Me (25%; 75%))

ZnPP (1-a rpyrma, n=8) ZnPP + CORM-3 (2-1 rpynma, n=7)
TMoxazarens

HWcxonnas 30 MUH. HIIEMHH 120 mun. penepdysnu Hcxonnas 30 MHH. HIIEMHHI 120 mun. penepdysnu
p50,,,» MM pT.eT | 32,6(29,8; 34,05) 29,8 (24,05;35,1) 40,8* (36,8; 42,2) 30,2(29,0; 33.9) 30,35(28,8; 42.3) 33,8#(28,2; 37,9)
p50_ . MM pr.ct. | 32,85(31,85; 34,6) 14,4*(12,3; 23,75) 30,4* (30,2; 32,2) 31,9 (31,1; 33,8) 21,55%(19,5; 29,5) 29,3(21,6; 33,8)
Hb, r/n 131,5(116; 134) 133,5(127; 137,5) 122,0(117; 124) 130,0(126;137) 127,0(115; 131) 124,0(116; 127)
PO,, MM pT. CT. 37,5(32,0; 40,0) 12,5%(10,0; 14,0) 32,0%(28,0; 36,0) 33,0(27,0; 35,0) 13,0%(7,0; 19,0) 29,0(17,0; 41,0)
pH, ex. 7,371(7,346;7,468) | 6,909%(6,757,7,069) 7,149%(7,106;7,294) | 7,422(7,393; 7,457) | 7,110%(6,758;7,133) 7,245%(7,032; 7,443)
pCO,, MM pT. CT. 46,2(38,8; 52,05) 93,65%(75,8; 133,0) 54,1(47,1; 60,7) 42,8(38,3; 48,0) 64,1%(62,6; 101,5) 41,6(37,5; 65,5)
HCO,, mmoib/n 31,1(29,65;31,45) | 21,25%(18,05; 23,05) 19,3*%(18,6; 22,6) 29,4(26,4; 33,8) 20,7*(18,4; 23,4) 19,4*(18,3; 24,5)
TCO,, MMOIIB/ 1T 32,5(31,0; 32,9) 25,3%(21,9; 25,8) 21,2%(20,2; 24,6) 30,8(27,7; 35,0) 22,7%(22,1; 26,3) 21,7*%(19,6; 25,7)
ABE, mmons/1 6,65(3.9; 8,45) - 14,7%(-19,85; -7,1) - 9,2%(-10,0; -3,1) 4,3(1,8; 9,6) - 9,3*(-18,6; -7,6) - 8,0%(-12,5; 0,1)
SBE, mmous/1 6,8(4,05; 8,25) - 12,55%(-18,35;-6,55) | - 10,1*(-10,5; -3,9) 4,5(1,3;10,2) - 8,9%(-17,7; -7,6) -9,2%(-13,2; -0,8)
SBC, Mmoinb/n 29,1(26,7; 30,65) 11,0%(7,25; 17,05) 16,1*(15,8; 21,0) 26,7(25,2;31,2) 15,5%(8,2; 16,7) 17,3*%(13,3; 24,3)
JK, AE,, /M1 0,47(0,38; 0,6) 1,49%(1,25; 1,68) 2,11%(1,93; 2,29) 0,56(0,36; 0,62) 1,48%(1,36; 1,62) 0,68#(0,44; 0,76)
O, EJl/mn 7,51(7,04; 8,13) 10,33%(9,49; 10,89) 11,5%(10,4; 11,99) 7,33(7,24; 8,56) 9,36%(9,26; 10,37) 8,24#(7,66; 8,82)
AnAT, En/n 30,56(27,94; 34,0) | 141,43*(122,2;178,96) | 317,77*(295,9; 412,9) | 29,68(24,44;34,9) | 164,12*(143,2; 181,6) | 108,25%#(73,33; 129,2)
AcAT, Ex/n 34,05(30,6; 35,79) | 174,6%(167,6; 195,6) | 337,85%(316,9;412,9) | 36,67(33,17;38,4) | 150,16*#(124,0; 167,6) | 125,7*#(85,55; 143,2)

Ipumeuanue: ZnPP — yunx npomonoppupun IX (uneubumop eemoxcueenasvi-1), CORM-3 — monexyna, gviceoboxcoaroujas mo-
Hookcuod yenepooa. Jfocmoseproe pasaudue (p <0,05) no omuowenuro k: * - ucxoOHomy yposHio 6 ceoetl epynne;, # - k coomeem-
cmeyrowemy nepuody 6 1-ii epynne
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HOYHOM BEHO3HOM KpoBu nokasarenn HCO,, TCO
u SBC ObuIM HIKE UCXOAHOTO YPOBHSI Ha' 37 9/
(p<0,05), 34,8% (p<0,05) u 44,7% (p<0,05), B
2-#1 rpymme — Ha 34,0% (p<0,05), 29,5% (p<0,05)
u 35,2% (p<0,05), coorBeTcTBeHHO. B cMemanHOK
BEHO3HOW KpoBW Ha 120-if MuHyTe pernepdy3un y
JKUBOTHBIX 00EUX TPyl Ha6JIIOI[aJIaCI> cXodKas Ju-
Hamuka cHmwKenus nokasarened HCO3', TCO, u
SBC (tabm. 2).

B KoHIe HIIeMHYECKOro mHepuoja y Kpoiu-
KoB 1-if m 2-i1 rpynn HaONIOAAIOCh YMEHBIICHHE
p30,,,,, Ha 56,2% (p<0,05) u 32,4% (p<0,05) B ne-
YEeHOYHOH BEHO3HOM KPOBH, COOTBETCTBEHHO, TOT 1A
KaK ITOKa3aTelb pSOpeaH HE M3MCHSICS (Ta6n. 1). B
KOHIIE UIIIEMHUH Y KUBOTHBIX B 1-i1 1 2- rpymmnax B
CMELIaHHOW BEHO3HON KPOBU p50 OBLIT BBIIIIE HC-
xonuoro Ha 32,3% (p<0,05) u 28 3% (p<0,05), co-
OTBETCTBEHHO. YCTaHOBJIEHO, YTO B KOHIIE pernep-
by3un pSO y JKUBOTHBIX 1-H TPYIIIBI OCTaBaJICs
TOBBIIICHHBIM B IIEYCHOIHOI I CMEIIAHHOH BEHO3-
HOM KpoBu Ha 25,2% (p<0,05) un 22,7% (p<0,05),
COOTBETCTBEHHO. Y KPOJUKOB 2-# Tpymsl Ha 120-i
MUHYTE penep(bymm ypoBeHb p50 B [IEYCHOUHOI
BCHO3HOH KPOBH HE OTIHYANICA OT MCXOIHOTO, B
cMelanHoi — nosbliuancs Ha 18,7% (p<0,05). Ilpu
ATOM B 000MX 00pasmmax BEHO3HOW KPOBH y JKHBOT-
HBIX 2-1 TPYTITIbI TIOKa3aTelb p50p OBLT HIDKE, YeEM
Y KPOJIMKOB 1-ii IpyMITbl B KOHIIE penep(by3HOHHor0
nepuona (tadm. 1 u 2).

Wurunbuposanne ['0O-1 y kponukoB 1-i rpynmsl
MIPUBOIUIIO K POCTY conepkanusi npoaykros [10JI
B 000mx oOpasiiax BEHO3HOW KpoBH (Tabm. 1 u 2).
Tak, ypoBeHb JIK B Ne4eHOUHOW M CMEIIAHHOMN
BEHO3HOW KPOBM B KOHE pernepdy3ud MOBbIMIA-
csa B 4,5 (p<0,001) u 5,4 (p<0,001) paza, OIIl- B
1,5 (p<0,05) u 1,4 (p<0,05) pa3a, COOTBETCTBEHHO.
WNudy3us gonaropa CO — CORM-3 mepen Hada-
JIOM perepy3nOHHOTO TMEepHoJia CHocoOCTBOBAIA
cHmxeHuto mpoaykToB [10J] B mnazme neueHoUHOM

M CMEIIaHHOW BEHO3HON KPOBU Y KPOJIMKOB 2-U
IPyNNbI IO OTHOLIEHHIO K KUBOTHBIM 1-i rpymnmsl
(tabn. 1 u 2). Tak, mokaszarens 1K B meueHOYHOH 1
CMELIaHHOW BEHO3HOM KPOBH B KOHLE penepdy3un
CHIDKAJICS TT0 OTHOIICHWIO K 1-if rpymme Ha 67,8%
(p<0,001) u 71,8% (p<0,001), OLI — na 28,3%
(p<0,05) u 27,9% (p<0,05), cooTBeTcTBeHHO. Bax-
HO OTMETUTb, YTO y )KMBOTHBIX BO 2-Ii TpyIIE ypOB-
Hu JIK 1 Ol B 06oux o6pa3iax KpoBH B KOHIIE pe-
nepdys3un He OTIHYAINCH OT UCXOAHBIX 3HAYCHUN
(tabm. 1 u 2).

Ycranosneno, uro npu MPII y kponukos 1-i
IpyMIBl HAOMIOAAIOCH Pa3BUTHE METaOOIHYECKOTO
arunosa (cyas mo nokazarensm pH, ABE, SBE u
SBC) [Toseimenne nokasarens pCO, B me4eHOd-
HOl BEHO3HOM KPOBH MOTJIO OBITH CIIEJACTBHEM 3a-
CTOWHBIX SIBJICHWA M HAPYLISHWSE MHKPOLMPKYIIS-
uuu B neuyeHn. CHmxenne CI'K kpoBH y JKMBOTHBIX
B 1-it rpynme npu WUPII (cyast mo pocTy mokasatens
p50_,, ,,) CONPOBOX/IAJNOCH MOBBIIIEHUEM AKTUBHO-
CTH npoueCCOB ITOJI (yBemuuenue JIK u OL) u mo-
BPEKJICHUEM UMM, MEMOPaHHBIX CTPYKTYpP KIETOK
[€YEeHHU, YTO MPUBOJIMIO K MHOTOKPATHOMY POCTY
aKTHUBHOCTHU TpaHcamuHa3 kposH (AITAT u AcAT).
Pe3ynbratrel, noMy4eHHbIE Y JKUBOTHBIX 1-i rpyn-
ITBI, COTJIACYIOTCS ¢ JAaHHBIMH PaOoTHI [4], B KOTO-
PO _YCTaHOBHJIM CHIDKEHHE IPOTEKTHBHOTO 3(-
¢dexra I'Tl npu narnbuposannu ['O-1 ¢ momouipo
ZnPP no yposHio AnAT. Ilo-BuanMomy, CHUXKEHHE
CI'K xpoBu n yBETMYEHHE MOTOKA O, B TKanu B Ha-
gaie pernepdysuu B 1-i rpymrme CIIOCOBCTBOBATO
YCHJIGHUIO OKHCIUTEIHHBIX MOBPEXACHUN TEeUSHH
BCJIGJICTBHE 3HAYUTEILHOI0 HAPYIIEHHSI PEJJOKC-CO-
crosHust Mutoxouapuii [11]. Ilokazano, 4To MOBBI-
HICHHEe NPOHMUIAEMOCTH MeMOpaH MHUTOXOHIPUN
[OJ BIUSIHUEM OKUCIHUTEIBHOro crpecca npu MPII
IIPUBOAUT K IHOeN TenaTolUTOB IyTEM HEKpo3a
wuiy arronrosa [12].

W3BecTHO, YTO WIIEMUS/TUTIOKCUSI  SIBIISICTCS

Tabnuya 2. — Tloka3arenu KUCIOPOATPAHCIIOPTHON (DYHKIMH, NTEPEKUCHOTO OKHUCICHUS JIMIHMJIOB U TPaHCAMHHA3

CMEIIaHHOI BEHO3HOH KPOBH Y KpoJHKOB (Menuana, HYIDKHAN KBapTWIiIb, BepXHHUHN KBapTHiIb (Me (25%; 75%))
ZnPP (1-a rpynma, n=8) ZnPP + CORM-3 (2-s rpymma, n=7)
IMokazarens

Hcxonnas 30 MuH HIIeMHH 120 muH peniepdysun Hcxonnas 30 MUH HIIEMUH 120 mun penepdysnu
p50,,,, MM prer. | 32,55(30,3;36,0) | 43,05%(40,05; 44,35) | 39,95%(37,05; 41,25) 29,9(29.4; 33,3) 38,35%(36,5; 44,3) 35,5%#(32,4; 36,3)
p50,,,.» MM pr.eT. | 33,6(32,2; 34,3) 30,3(27,95; 31,95) 31,45%(29,7; 32,4) 32,2(30,5; 34,8) 29,1%(27,9; 31,9) 29,3(28,1; 33,7)
Hb, r/n 123,0(117,5;131,5) | 124,0(113,5; 129,5) 119,5(115; 125) 126,0(110;129) 124,0(101; 129) 128,0(116; 129)
pO,, MM pT. €T. 32,5(29,5; 35,0) 29,0%(25,0; 31,5) 27,0(25,0; 32,5) 32,0(26,0; 34,0) 26,0%(22,0; 28,0) 25,0(22,0; 39,0)
pH; en. 7,419(7,302;7,451) | 7,114%(6,998;7,210) | 7,218%(7,140;7,281) | 7,432(7,401;7,452) | 7,174%(6,994; 7,294) | 7,268%(7,138;7,363)
pCO,, MM pr. 1. |-45,9(41,95;54,35) 62,3%(56,1; 74,9) 49,45(45,3; 60,4) 39,0(38,2; 48,3) 55,2%(44,9; 71,7) 43,6(42,1; 59,6)
HCO,, mmons/n | 30,35(27,75;32,35) 21,35%(19,9; 22,7) 20,65*%(18,1; 22,9) 26,4(26,2; 32,1) 20,0%(17,2; 24,3) 20,4*%(18,2; 24,5)
TCO,, mmons/nt | 31,85(29,35; 33,65) | 23,65%(21,95; 24,55) 22,4%(19,5; 24,25) 27,5(27,5; 33,7) 21,2*%(18,8; 26,3) 22,3%(19,5; 25,8)
ABE, Mmorb/n 5,75(1,45; 8,6) - 7,8%(-11,4; -5,8) - 6,55%(-9,8; -3,45) 3,1(2,5;6,7) - 7,4%(-13,2; -4,6) - 6,6%(-8,5; -0,4)
SBE, Mmorts/n 5,6(1,7; 8,65) - 8,0%(-11,35;-5,95) | -7,55%(-10,5; -3,85) 2,2(1,5;7,1) - 8,0%(-14,0; -4,4) - 7,7%(- 9,6; -1,3)
SBC, Mmonb/11 28,35(24,6; 30,55) | 17,05%(14,45; 18,65) 18,4%(15,6; 20,7) 25,9(25,6; 28,6) 17,4*%(13,1; 19,4) 18,0%(16,3; 23,7)
AK, AE,,/mn 0,42(0,38; 0,55) 1,2%(1,01; 1,41) 2,27%(1,86; 2,6) 0,52(0,42; 0,6) 1,42%(1,14; 1,58) 0,64#(0,5; 0,84)
Ol EJl/mn 7.9(7,46; 8,33) 10,22%(9,27; 10,9) 11,4*(10,84; 12,19) 7,28(7,21; 8,48) 9,74*%(9,17; 10,22) 8,22#(7,38; 8,71)
ANAT, En/n 29,68(27,06; 34,05) | 144,92%(123,1; 178,1) | 324,76%(293,3; 410,3) | 29,68(24,44;34,9) | 150,2%(120,5; 158,9) | 106,51%#(90,79; 129,2)
AcAT, Ex/n 31,43(31,4; 35,79) | 166,74*(154,5; 185,95) | 329,99%(307,3; 401,6) | 34,92(31,43;36,7) | 143,17%(117,0; 160,6) | 94,28*#(80,32; 132,7)

Ipumeuanue: ZnPP — yunx npomonopgupun IX (uneubumop eemoxcueenasvi-1), CORM-3 — monexyna, 8vic6060xcoaroujas MOHO-
oxcuo yenepooa. [locmoseproe omauuue (p <0,05) no omuowenuio k: * - ucxoOHoMy ypoeHio & ceoell epynne; #- k coomeemcmey-
rowemy nepuody 8 1-ii epynne
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TJIaBHBIM YCJIOBHEM, TPEMSATCTBYIONIMM Jerpaja-
UM THIOKCHEN UHIyIMPOBaHHOTO (hakTopa-1-ab-
¢a (I'Md-1a), KOTOPHIH BBI3BIBAET 3aITyCK MHOTHX
3aLIUTHBIX MEXaHU3MOB NIPH UILEMHUU-penepdy3un
[13, 14]. OueBunno, uro cumxenne CI'K kpoBu u
noBeinieHne moToka O, B TKaHU CIOCOOCTBOBAJIO
yckopeHuto rugpokcunuposanus ' MdP-1a B penep-
¢dy3uonnom nepuoze. Ilocneanee MOrio HUBEIUPO-
BaTh HezaBucuMbIe 0T 'O-1 mytu nporekunu ' MD-
la, uTo HmpUBOIWIO K penepdy3MOHHBIM ITOBPEK-
JICHUSIM TI€YE€HU Y SKCIIEPUMEHTAIbHBIX )KHUBOTHBIX
1-it rpynmel (cyna mo AnAT u AcAT). Bwmecre ¢
TeM n3BecTHa crocooHocts ['O-1 cTabunu3upoBarthb
paboTy MUTOXOHIPHH, NMPENATCTBOBATH BOCIAJeE-
HUIO U aTloNTO3Y 32 CYET aHTHOKCHUIAHTHBIX d(hdek-
toB CO u omnmmsepanna npu UPIT [15]. YToOsI uc-
KIIIOUNTh aHTHOKCHIAaHTHBIC 3 ekThl OnnupyonHa
win OunuBepanHa npu aktuBauuu ['O-1, BeI3BaH-
Hoti I'Tl, Bo 2-if rpynme >KMBOTHBIX Ha ()OHE WHTU-
oupoBanus ['O-1 mpoBogmim UHQPY3HIO JTOHATOpA
CO (CORM-3).

BbIsIBIIEHO, UTO paHEe YCTAaHOBJICHHBIN 3aLUT-
Heii a¢ ekt [Tl mpu UPII [2] mpakTudecku mosHo-
CThIO BOCCTAHABJIMBAETCS Y KPOJIUKOB 2-i Tpymbl
(cynst mo aktuBHOCcTH mpoueccoB [1OJI, AnAT un
AcAT). U3menenus pSOPCM Y JKUBOTHBIX 2-H TPyII-
B yKa3biBaroT Ha moBkItieane CI'K kpoBu B KOHIIE
peniepdy3un 1o OTHOLICHHUIO K KPOJIUKaM 1-i rpym-
Ibl, YTO MOET OBITh (PAaKTOPOM JIMMHUTHPOBAHUS
aktuBHOCTU [1OJ] 11 OKMCIUTETBHBIX TOBPEKICHUI
(cymst no m3menennto JIK u OLL). [ToBerimenne CI'K
MEYCHOYHOW BEHO3HOW KPOBH TIpH penepdy3uu
MEYEHH MOKET OBITh OJHUM M3 MEXaHHU3MOB, MpE-
MATCTBYIOIUX JIETPafallii TUIOKCHEH WHAYLUPO-
BaHHOro ' M®-1a, c akTUBHOCTBIO KOTOPOT'Q-CBA3bI-

Jlumepamypa

1. Predictive factors of short term outcome after liver
transplantation / G. Bolondi [et al.] // World J.
Gastroenterol. — 2016. — Ne 26. — P. 5936-5949.

2. Xomocosckmii, M. H. BiusiHue MMMOKCHYECKOT0 TPEKOH-
JIMIIHOHUPOBAHKSL HA MEXaHM3MbI TPAHCIIOPTA KHCIOPO/Ia
U OKHCIIUTEIIBHBIC TIOBPSKIACHUS MPH CHHIPOME HIIEMH-
u-periepdysuu nedend ¥ kpoaukos / M. H. XomocoBckuii
/I ®uznonorudeckui xypHai. — 2016. — T. 62, Ne 3. — C.
39-47.

3. Datta, G. Molecular mechanisms of liver ischemia
reperfusion injury: insights from transgenic knockout
models/ G. Datta, B. J. Fuller, B. R. Davidson // World J.
Gastroenterol. —2013. — Vol. 19, Ne 11. — P. 1683-1698.

4. The protective role of heme oxygenase-1 on the liver
after hypoxic preconditioning in rats / I. R. Lai [et al.] //
Transplantation. — 2004. — Vol. 77, Ne 7. — P. 1004-1008.

5. Ischemic preconditioning protects against liver ischemia/
reperfusion injury via heme oxygenase-1-mediated
autophagy / A. Liu [et al.] // Critical Care Medicine. —
2014.—Vol. 42, Ne 12. — P. €762-¢771.

6.  Therapeutic applications of bilirubin and biliverdin in
transplantation / R. Ollinger [et al.] // Antioxid. Redox
Signal. —2007. — Vol. 9, Ne 12. — P. 2175-2185.

7.  Carbon monoxide has antioxidative properties in the
liver involving p38 MAP kinase pathway in a murine
model of systemic inflammation / J. Brugger [et al.] //
Microcirculation. — 2010. — Vol. 17, Ne 7. — P. 504-513.

8. Cardioprotective actions by a water-soluble carbon

Kypnain ['poJHEHCKOr0 rocyIapcTBEHHOTO MEIMIIMHCKOro YHUBepcuteTa, Tom 15(3), 2017

OpI/IFI/IHaJ'IBHBIe HCCIICIOBAHUA

BalOT MHIYKIMIO TAaKUX 3AIIUTHBIX dPPEKTOB NpH
HPII, kak IpOTUBOBOCHIAIUTENBHBIN, aHTHUAIIONTO-
TUYECKUU U aHTHOKcUIaHTHBIN [ 13]. [TokazaHo, 4To
['M®-1a cnocoben ymydmats (GyHKIIHIO MATOXOH-
QYN TETaTONNUTOB M CHUKATh MPOAYKIIHIO aKTHB-
HBIX opm kucnopoxa npu MPIT [14]. U3BecTHO,
y10 CO sBNIsIETCS MOIIHBIM IIUTONPOTEKTOPOM IpHU
CEepACYHO-COCYAUCTHIX 3a00JICBaHUSAX, IPH CETICUCE
Y IIOKe, TPAHCIUIAHTAIlMU OPTaHOB, OCTPHIX TOpa-
JKEHUAX JIETKUX, IToUeK u reueHu [16]. CO B MambIx
J103aX MOJKET TMPOSBIATh aHTHOKWCIUTEIbHYIO aK-
THBHOCTbH ITyTEM aKTHBAllMU T€HOB aHTHOKCHUIAHT-
HbIX GepmenToB [17]. Takum 0Opa3oM, ra3oTpaHc-
MuTTepHble cBoiicTBa CO BHOCAT CyIIECTBEHHBIN
BKJIaX B 3 (PEKTUBHOCTh THITOKCHIECKOTO. IIPEKOH-
JuuuonupoBanus mpu MPIT
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1. MarubupoBanue reMoKcUreHassl-1 mpu Kop-
pexnuu penepdy3nOHHBIX MOBPEKICHUN TIEUEHH Y
KPOJIMKOB METOJIOM THITOKCHYECKOTO MPEKOHTUITH-
OHUPOBAHUS MPHUBOIUT K YXYAMICHUIO KUCIOPOJ-
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OHUPOBAHUS, NPEIIATCTBYS HAPYIICHUSIM MEXaHU3-
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CONTRIBUTION OF CARBON MONOXIDE TO CORRECTION OF HEPATIC
REPERFUSION DAMAGES BY MEANS OF HYPOXIC PRECONDITIONING METHOD
Khodosovsky M. N.

Educationaldnstitution “Grodno State Medical University”, Grodno, Belarus

Background. The mechanism of hypoxic preconditioning (HP) protection in hepatic ischemia-reperfusion (HIR)
remains unclear. The aim of the study was to examine the role of carbon monoxide (CO) in HP protection during HIR
inrabbits.

Material and methods. 15 adult male rabbits were divided into 2 groups: in the 1st group HIR was performed after
the course of HP and hemoxygenase-1 (HO-1) inhibition, in the 2nd group the animals were handled like in the st
group, but additionally they were given CO donor. The parameters of blood oxygen (BO), lipid peroxidation products
and markers of liver damage (ALAT, ASAT) were evaluated.

Results. It was found that HO-1 inhibition during the correction of hepatic reperfusion damage by means of HP
in rabbits leads to worsened BO and increased oxidative damages of the organ. The use of a CO donor during HO-1
inhibition restores the protective effect of HP, preventing oxidative stress.

Conclusion. The mechanism of the protection by means of HP during HIR is to a large extent mediated by
gasotransmitter properties of CO.

Keywords: hypoxia, liver, hemoxygenase, reperfusion, rabbits
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