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BAnsiHne npeao6paboTkn Kpbic 3mOpuocneunduyeckummn dakropamu

Ha COCTOSIHUE QAHTUOKCUAAHTHOW CUCTEMbl TMeYeHU npu

rMNOTEPMHYECKOM XPaHEeHMM U HOPMOTepMHuueckoi penepdy3nm

A.B. YepkawmHA, ALKO. TTETPEHKO
MHCTUTYT npobaem kpmuobmororum n kpuomeanumHsl HAH YkpauHbl, 1. Xapbkos

Effect of Rat Pretreatment with Embryospecific Factors on the State
of Liver Antioxidant System at Hypothermic Storage

and Normothermic Reperfusion

CHERKASHINA D.V., PETRENKO A.YU.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

HccnenoBanock BIMsHUE HPeIBapUTEIBHOTO BBEJICHHUS KpbicaM dMOpuocnennduyeckux paxkropos (ICD) Ha OKHCIUTEIBHO-
BOCCTAQHOBUTEJIbHOE PABHOBECHE B IEYEHH IIOCIIE TMIIOTepMUYecKoro xpaHeHus (1 u 24 1) B caxapo30-CoJIeBOi cpeie 1 HOpMOTEPMUYECKOM
penepdy3uu (60 mun). [TokazaHb! CHIKEHHE KOIMYECTBAa CBOOOTHOPAANKAIBHBIX IPOAYKTOB, ONPECIISIEMBbIX 10 YPOBHIO H CKOPOCTH
HakoruteHus: TBK-akTHBHBIX TPOYKTOB, ¥ HOPMaJIU3alKs aKTHBHOCTH (PEPMEHTOB CHCTEMBI aHTUOKCHIAHTHOH 3alLUThI — KaTajasbl,
[Ty TaTUOHIIEPOKCHUIA3bl U PEAYKTa3bl.

Knrouessie cnosa: smbprocnennduueckue pakTopbl, TAIIOTEPMUYECKOE XPaHEHHE TeYeHH, HOPMOTepMUYECKast pernepdy3usi, cucreMma
AQHTHOKCHUAAHTHOMH 3aLIHUTHI, CBOOOTHOPAANKATIBHOE IIOBPEKICHHE.

BuBuaBcs BIUTMB ONIEPETHHOTO BBECHHS IIIypaM eMOpiocrierndivanX (akTopiB Ha OKUCITIOBAIEHO-BITHOBHY PIBHOBArY B MEUiHIII
micist rinorepMivHoro 36epiranss (1 1 24 rox) y caxapo3o-cobOBOMY PO3UHHI Ta HOpMOTepMidHOi periepdysii (60 xB). [Tokazano
3HIKCHHS KUIBKOCTI BiJIbHOPAIMKaIbHUX IPOJYKTIB, I1J0 BU3HAYAJIN 38 PIBHEM Ta INBUAKICTIO HakonuueHHs1 TEK-akTHBHUX IPOAYKTIB,
a TaKOX HOPMaJTi3allito aKTHBHOCTI ()ePMEHTIB CHCTEMH aHTHOKCUIAHTHOT'O 3aXHCTY - KaTalla3u, [y TaTIOHIIEPOKCHIa3H Ta PEAyKTa3H.

Kniouosi cnosa: embpiocnienudivni GakTtopu, rimorepmiyae 30epiraHHS NEYiHKH, HOPMOTEpMiuHa perepdy3is, cuctema

AHTUOKCHUJAHTHOI'O 3aXHUCTY, BiJ'II)HOpaZ[I/IKaHLHe YIIKOJKECHHSA .

The effect of embryospecific factor pretreatment on liver oxidative-reducing balance after hypothermic storage (1 and 24 hours) in
sucrose-saline solution, and normothermic reperfusion (60 minutes) has been studied. The decrease of free radical product number
investigating by TBA-product level and accumulation rate, and normalization of antioxidant system enzyme activity (catalase,

glutathione peroxidase and reductase) has been shown.

Key words: embryospecific factors, liver hypothermic storage, normothermic reperfusion, antioxidant system, free radical damage.

[Torck METOROB MPOJOHTUPOBAHKS CPOKOB THIIO-
TEPMHUYECKOTO XpaHEHHUs MeYeHU, KOTOPOe COIpo-
BOX/1aJI0Ch ObI MUHUMANBHOM MoTepeit ee QyHKINO-
HaJbHON aKTHBHOCTH, — aKTyaJIbHas MpodiieMa Kpro-
Ouonoruu u TpancianTonoruy. [loBpexxnenue neueHn
[IpH THNIOTEPMUYECKOM XPAaHEHUHU U MOCIEIYIOIeH
HopMmoTepmuueckoit penepdysun (I'X/HP) sBnsercs
MYJIbTH(QAKTOPHBIM U Pa3BHBAETCS B Pa3IMYHBIX
HanpapneHusX [17]. OCHOBHBIMM IPUUUHAMU CHUXKE-
HUS Ku3HecnocobHoctu oprana nocie ['X/HP cun-
TalOTCA HapyIIEHHE YHEPreTHYECKOro cTaryca Kie-
TOK ¥ Pa3BUTHE CBOOOIHO-PAAUKAIBHBIX MTOBPEXKIE-
HUH, 0COOCHHO TOCJIE MePEBO/Ia MEYCHHU B PU3NOJIO0-
raueckue ycnosus [9, 17]. [eneparust akTuBHBIX (popm
KHCJIOpO/a HapsAy C yTHETEHNEM PaOoThl (pepMEHTOB
CHUCTEMBI aHTH-OKCHJIAHTHOW 3alIUTHI IPHUBOIUT K
YCHUJIEHHIO IEPEKUCHBIX IIPOLIECCOB M HAPYIIECHUIO Ha-
TUBHOU CTPYKTYpPBl KaK IIa3MaTH4YeCKOH, TaK H
BHYTPH-KJIETOUHBIX MeMOpaH. Kpome Toro, pa3Burue
OKcHIaTUBHOTO cTpecca B npouecce ' X/HP aktusu-

Searching the methods for prolongation of the terms
of liver hypothermic storage that would be accompanied
by the minimum loss of its functional activity is known
to be a current problem of both cryobiology and trans-
plantology. Liver damage during hypothermic storage
and further normothermic reperfusion (HS/NR) is
known to be multi-factor and develops in various direc-
tions [17]. Failure of cell energetic status and deve-
lopment of free radical damage are considered to be
the main causes of organ viability loss following HS/
NR, especially after subjecting the liver to physiological
conditions [9, 17]. Generation of active oxygen species
together with the suppression of the enzyme system
of antioxidant defence results in an increase of peroxi-
dative processes and failure of native structure of both
plasmatic and intracellular membranes. In addition oxi-
dative stress development during HS/NR activates
Kuppfer’s cells and endothelial cells of liver sinusoid
being the cause of cytokine disbalance in liver. In these
cells the level of mRNA expression rises of pro-
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pyer kietku Kyndepa u sHIOTEIHANBHBIE KIETKH
MEYCHOYHOT0 CHHYCOUIA, UTO SIBIISIETCSI TPUYUHOM Ha-
pYLIEHHsI HIUTOKMHOBOTO OanaHca B edeHu. B atux
KJIETKaxX MOBBINIAETCS ypoBeHb dKkcnpeccun MPHK
MIPOBOCIIANUTENFHBIX IMTOKUHOB: (pakTopa HEKpo3a
onyxonu 0 (®PHO a), unrepneiikuna-13 (MUJI-10),
KOTOpBIE YCHJIMBAIOT CBOOOAHOPAIUKAJIbHbBIE MOB-
pexnenus npu ['’X/HP [9].

Ha Mozenu ocTpoii HHTOKCUKAIUU TETPaxiop-
METaHOM [6] MoKa3aHo, 9TO MPEeABAPUTEITHLHOE BBEIC-
HU€ TOCTKIETOYHOTO ITUTO30Js1 SMOPHOHAIBHBIX
TKaHEeH YelloBeKa, COAEPIKAIIEro OOIBIIOE KOTNYECT-
BO OMOJIOTMYECKH aKTUBHBIX, CTIMOCTICIIH(QUIECKUX
6uomonexyn — DCD, )KUBOTHBIM C IKCTIEPUMEHTAIIb-
HBIM TOKCHYECKHM T'eIaTUTOM MPUBOANIO K CHIKE-
HUIO CTENICHU OBPEXICHHS [IEUEeHH 1 HOPMaIU3aliH
paboTHl CHCTEMBl aHTHOKCHAAHTHOMN 3alIUTHI.
Haubonee a3 dexruBHOi Obl1a TpenodpadoTKa KpbIC
3a 4 4 10 UHTOKCUKAIMHU. [loydeHHble pe3ynbTaThl
MIO3BOJIMJIM MIPETIONIOKHUTD EPCHEKTUBHOCTD IPHMe-
Henust JCD 11 BBECHUS KUBOTHBIM IIE€pe]] TUIIO-
TEPMUYECKAM XPAaHCHUEM IECYEHH.

enp HacTOsMIEH pabOTHI — HCCIIEIOBAHUE COC-
TOSIHUSI CUCTEMBI aHTHOKCUIAHTHOH 3all[UThI IEUYCHH
B xone ['X/HP mnocne npexoO6paboTKu KHUBOTHBIX
3CO.

Matepnaabl 1 meToAbI

OKcIepuMEHThI TPOBOAMIIM Ha OeJbIX, becropo-
HBIX Kpblcax-camkax maccoi 200-250 r (n=36),
COJICPKABIIUXCSA B CTAHIAPTHBIX YCIOBHUSX BUBAPUS
NITKuK HAH VYkpaunsl. Bce MaHunynsnuu c
KMBOTHBIMH OCYLIECTBIISUIH 04 3PUPHBIM HAPKO3OM.

B xauectBe ncrounuka 9CD ucnonabp30BaIn UTO-
30J1b SMOPHOHAJILHBIX TKaHEH yesioBeka 9-12 Henenb
recTamnuy, KOTOPBIA MOJIy4aju IyTeM BBICOKOCKO-
poctHOro ynerpaneHTpudyruposanus (105 000g,
90 mun) 40%-r0 roMOreHaTa MATKUX TKaHEeH SMOpPHO-
Ha. Bce paOoThI IPOBOIMIN B CTEPHIIBHBIX YCIOBUSX.

Jlo Hauana sKkCnepuMeHTa XUBOTHBIM ONBITHON
IpymIbl B OeIpeHHYI0 BEHY BBOAMIN LUTO30JIb HMO-
PUOHANBHBIX TKaHe# uenoBeka B no3e 0,3 /100 T
MacCChl, KOHTPOJIBHOW TPyl — (PU3NOTOTUYECKUAN
pactBop. Uepes 4 4 )KUBOTHBIX 3a0MBaIH, OPIOIIHYIO
IIOJIOCTh BCKPBIBAIIH, [IEYCHD TPOMBIBAIIN OT KPOBH U
HACBIIIAIIA KOHCEPBUPYIOIINM PACTBOPOM i1 Sifu YePE3
v. porta (T=0-4°C). [1ociie Hauana nepdys3uu v. cava
Sup. HaJICEKaJIi B MECTE OTBETBJICHHS IPaBO OYEY-
HOU BeHBI sl OTTOKa mepdy3sara. s rumorep-
MHYECKOTO XpaHEHHsI OpraHa B paboTe ObLI HCTIONb30-
BaH Caxapo30CoAep Kallnuil pacTBOp, pa3paboTaHHBIN
B UHCTHTYTE TIpOOIEM KpUOOUOIOTHH B KPHOMEIH-
uuHbl [4]. [Tocne okoHvyaHus nepdy3uu B MOPTAITHHYIO
BEHY BBOJIWJIH KaTeTep, eYeHb U30JIMPOBAJIH H IIOME-
[aJIM B KOHCEPBUPYIOIIUH pacTBop. OpraH XpaHWIH B
TeueHue 1 unum 24 4acoB B XOJOAUJIbHHUKE NpPHU
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inflammatory cytokines, such as tumour necrosis factor
o (TNFa) and interleukin-1B (IL-1f3), strengthening
free damage during HS/NR, is increased [9].

In the model of acute intoxication caused by tetra-
chlormethane [6] it has been shown that preliminary
injection of postcellular cytosole of human embryonic
tissues that comprises a great number of biologically
active, stage-specific biomolecules — ESF, to the
animals with experimental toxic hepatitis resulted in
the decrease of the liver damage degree and the
functioning normalization of antioxidant defence
system. Pretreatment of rats 4 hrs prior to the intoxi-
cation occurred to be the most efficient. Obtained
results allowed to suppose the perspective of ESFs to
be injected to animals prior to liver hypothermic
storage.

Studying the state of the system of liver antioxidant
defence during HS/NR was the objective of the work.

Materials and methods

Experiments were performed in white breedless
female rats with the weight of 200-250g (n=36). All
manipulations with the animals were accomplished
under ether anaesthesia.

Cytosol of human embryonic tissues of 9-12 ge-
station weeks was used as a source of ESF, obtained
using ultra-rapid ultra-centrifuging (105,000g, 90 min)
of 40% homogenate of soft embryonic tissues. All
procedures were done under sterile conditions.

Prior to the experiment start the cytosol of human
embryonic tissues was injected into femoral vein of
experimental group animals in the dose of 0.3ml/100g
of weight, and physiological solution was infused to
the animals of the control group. By 4 hours the animals
were decapitated, peritoneal cavity was opened and
liver was washed free of blood and saturated with the
preserving solution in situ via v. porta (T=0-4°C).
After the perfusion started v. cava sup. was cut at
the site of the branching of right renal vein for perfusate
drainage. With the aim of organ hypothermic storage
there was used a sucrose-based solution elaborated at
the Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of Ukraine [4]. After the perfusion finished a catheter
was introduced into a portal vein, liver was isolated
and placed into the preserving solution. The organ was
stored during 1hr or 24 hrs in a refrigerator at 4°C.
After cold exposure liver was subjected to reperfusion
at 37°C with Krebs-Ringer’s medium (bicarbonate
buffer, pH 7.4, Img/ml) within 60 min. Glucose was
added to the solution, which was then saturated with
carbogen during 5 min. In 20% liver homogenates
obtained prior to and following 60-min reperfusion, the
following indices were studied: the basal level of TBA-
active products [1], the intensity of the induced LPO
by the accumulation rate of TBA-active products in
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temmneparype 4°C. Ilocine X0I0A0BOH 3KCIO3UIIUU
neveHs nojsepranu pernepdysuu npu 37°C B cpene
Kpebca-Punrepa (0uxapoonarusiii 6ydep, pH 7.4) B
teuenne 60 MuH. B pacTBop ZOOaBISIM TIIOKO3Y
(1 mr/mi) u Hackmanu kapborenom 5 muH. B 20%-x
FOMOT€HaTax MEYeHH, MOJYyYEeHHBIX A0 U nociue 60-
MUHYTHOM penepdy3un, uccieqoBaal CIeIyOLe
nokaszatenu: 0azanbHbll ypoBeHb TBK-akTuBHBIX
poXyKTOB [1], HHTEHCUBHOCTh MHAYIIUPOBAHHOTO
ITOJI no ckxopoctu HakomjmeHuss ThbK-akTHBHBIX
MPOIYKTOB B MPOOKCUAaHTHOM Oydepe [2]. AKTUB-
HOCTH ()EpMEHTOB OTPENEISUIH CIEKTPOPOTOMET-
puuecku Ha “Carry-50"": karanasuyro 1o yosum H,O,
mpu 240 um [3]; myratuon-peaykrasuyio (I'P) mo
yosumn HAZI®H npu 340 uM [7]; ity TaTHOHIIEpOKCH-
naznyro (I'Tl) mo mpupocTy comepskaHusi OKUCIEHHOTO
rrytatuoHa nipu 260 HM [5] 1 niroko30-6-pocdare-
ruaporeHasnyro (I'6D/AI") no nakormnenno HAJ[OH
npu 340 M [14]. Conepxanue Oenka onpenesn
OMypPETOBBIM METOIIOM.

Craructudeckyro o0paboTKy pe3ylbTaToB 0OCy-
MIECTBIBUTN ITPU TIOMOIIIY TIaKeTa IporpaMM Statistica,
HCIIOJb3Ysl HenmapameTpudecKuil kpurepuii ManHa-
YutHu. JIoCTOBEPHO pa3IMuHbIMU TPUHUMAIIH PE3YIIb-
taTel ipu p<0,05.

Pe3yAbTaThl M 00CyXXAeHHe

PazButue cBOOOAHOPAANKATIBHBIX IPOLIECCOB IPU
I'X/HP onennBanu no 6a3asHOMY YPOBHIO U CKOPOCTH
HakomieHuss TBK-akTuBHBIX nmpoaykToB. bslio
[IOKa3aHo, 4TO yxe udepe3 60 MUH XpaHEHHUS B
KOHTPOJIBHON TpyINIEe MPOUCXOIHIJIO MOBBIMIEHUE
6azanpHOr0 YpoBHSI MJIA B 1,6 pasa, coxpaHsiBieecs
mocie pernepdy3uu Ha TOM XK€ ypoBHe (puc. 1).
IIpenobpadorka DCD mpuBoAMIA K TOCTOBEPHOMY
CHIXEeHUI0 ypoBHs TBK-akTHBHBIX NPOAYKTOB B
Me4yeHu nocie 1 4 TUMOTEePMHUYECKOTO XpaHEHUS.
[Mocne HOpMOTEpMHYECKOH perepdy3un coepKaHue
MJIA mpomomxaio CHHXAThCSI W HaXOAUIOCHh Ha
YpOBHE UHTaKTHOU rpynisl. basansubiii ypoBens THK-
AKTUBHBIX IPOJYKTOB B IEUEHH TOCIE 24 4 XpaHEHUs
OCTaBajICsi Ha BBICOKOM YpPOBHE, pemnepdy3us He
BIIMsIA Ha 3TOT Mokaszatenb. [Ipegobpadorka ICD
BBI3bIBaJIa yCTOMYHMBOE CHIKEHUE coaepxkanust MJA
KakK cpasy IocJie XpaHEHHUs, Tak U dyepe3 60 MuH
penepdysuu (puc. 1).

Cxopoctb HakorieHns1 ThK-akTHBHBIX TPOIYKTOB
B KOHTPOJILHOH TPYyTIIIe OCTaBaNach HEM3MEHHOM uepes
1 4 xpaHeHHs, a TaKkKe Mocie pernepPy3nu U Haxo-
Iujiack Ha YpOBHE MHTAKTHOW Trpymmsl (puc. 2).
['mmorepmuueckoe XxpaHeHne TIEYSHH B TedeHue 24 4
HE BIIMSUJIO0 HA THTEHCHBHOCTB HHAyLMpoBaHHoro [10J1
B IIEYEHH, MTOCIEeAYIOmas penepysus NpuBoauiIa K
ee noBblleHUIO B 1,5 pa3a. CKOpOCTh HAKONIJICHUS
TBK-akTHBHBIX NPOAYKTOB MOCie MperoopaboTKu
OCO 10CTOBEPHO CHUXKANACH HE TOIBKO OTHOCUTEb-
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prooxidant buffer [2]. Enzyme activity was evaluated
spectrophotometrically using “Carry-50” device:
catalase activity by H, O, reduction at 240nm [3];
glutathione reductase one (GR) by NADPH reduction
at 340 nm [7]; glutathione peroxidase (GP) by the
growth of oxidized glutathione content at 260 nm [5]
and glucose-6-phosphate dehydrogenase (G6PDG)
byNADPH accumulation at 340 nm [14]. Protein
content was determined by biuretic method.

Statistical processing of the results was performed
by the Statistical programme using non parametrical
Mann-Whitney criterion. The results were considered
as statistically different at p<<0.05.

Results and discussion

Development of free radical processes at HS/NR
was evaluated by the basal level and accumulation rate
of TBA-active products. It was demonstrated that
already in 60 min of storage the increase of MDA
basal level increased by 1.6 times in the control group,
which has kept at the same level after reperfusion
(Fig. 1). Pretreatment by ESF induced a stable
reduction of the MDA content both following the
storage and by 60 min of reperfusion (Fig. 1).
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Puc.1. Bmusaune DCD Ha GazanbHblil ypoBeHb THK-
AKTHBHBIX IIPOJYyKTOB B TOMOT€HATE NIEUSHHU [TPU THIIOTEP-
MHYECKOM XpaHEHUHU M Tociexaymoolieil penepdy3nu:
* — JIOCTOBEpHBIC OTIMYHUS OTHOCHUTEIHHO KOHTPOJIHHOM
IPYMNIBL; N — JOCTOBEPHBIC OTJIMYMS MEXKAY ONBITHBIMU
rpymnmnaMu; # — JOCTOBEPHBIC OTINYHUS OTHOCHUTEIHHO
nHTaKkTHOH rpynmsl;, p<0,05. M- uaTakTHAS; El— KOHTPOITB-
Hast, [J— ombITHAS.

Fig. 1. ESF effect on a basal level of TBA-active products in
liver homogenate under hypothermic storage and further
reperfusion: * — the significant differences regarding the
control group; * — the significant differences between the
experimental groups; # — the significant differences in re-
spect of the intact group, p<0.05; groups: l — intact;
£ — control; O0— experimental.
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Puc.2. Bimsane DCP Ha HHTEHCUBHOCTH HHIYIIMPOBAHHOTO
[IOJI B roMoreHare me4eHHU NMPHU THIMOTEPMHUUIECKOM

XpaHEHHH U Tociietytonieit penepdysun: * — 10cTOBepHbIE

OTJIIMYHSA OTHOCHUTEIBHO KOHTPOJBHOW TPYyIMBI; " —

JIOCTOBEPHBIC OTIIMYHUS MEXIY ONBITHBIMU TPYIIIaMu; # —
JOCTOBEPHBIC OTJINYHS OTHOCUTEIEHO HHTAKTHOM TPYIIITBI;
p<0,05. B —unraktHas; 0 — koHTponbHast; CI— ombITHAS.
Fig. 2. ESF effect on the intensity of induced LPO in liver
homogenate under hypothermic storage and further
reperfusion: * — the significant differences regarding the
control group; * — the significant differences between the
experimental groups; # — the significant differences in re-
spect of the intact group, p<0.05; groups: B — intact; 1 —
control; 00— experimental.

HO KOHTPOJIbHOM, HO M HHTAKTHOM rpymnmsl yepe3 1 4
XpaHeHus1 U penepdys3ud, a Takxke depes 24 4 xpa-
Henus. [locie HopMoTepMuueckoil penepdys3un
[I0KAa3aTelb MOBBIMIAJCS A0 HOPMaJIbHBIX 3HAYEHUN
(puc. 2).

XpaHeHHe NeYeHN B TeUeHNe 1-ro yaca MpUBOANIO
K BBIpa)KEHHOMY YTHETEHHIO KaTana3Hoi u I'P akTus-
HOCTH (B 2 pa3a), [ T] akTHBHOCTH B KOHTPOJIEHOH TPyTI-
I1e UMeJia TeHACHITUIO K CHIDKEHHIO OTHOCUTENFHO UH-
TakTHOM. J[aHHbIE U3MEHEHUS COXPAHSIUCH Ha BCEX
sTanax 3kcrnepuMmeHTa. llpenBapurensHoe BBeACHNE
OC® HOpMAaN30BaJIO BCE MCCIIEOBAHHBIE MOKa3a-
TEJIM Ha BCEX ATaIax dKCIEPUMEHTA, YTO KOPPETHPYET
C COCTOSIHUEM TPOOKCHIAHTHOW cHCTEeMEI (puc. 3-5).
OddexTuBHOCTE neficTBuss DCD Obuia MeHee BhIpa-
xeHa otHocuTenbHO [T aktuBHOCTH (pHC. 4).

Baxxnas ponbs DIyTaTHOH-3aBUCUMOM CHCTEMBI B
HeWTpaaM3ali cBOOOIHOPaINKATBEHBIX TIOBPEKICHUM
npu I'X/HP nmomuepkuBaeTcsi MHOTMMH aBTOPAaMH
[10]. IToTeps kIETKaMU MEYEHH BOCCTAHOBIECHHOTO
rnytaruona (GSH) B xone penepdysuu, ¢ omHOU
CTOPOHBI, ¥ HapylleHHe padoThl (epMEHTATUBHOM
CHUCTEMEI, mojaepxuBaromei myn GSH, ¢ npyroi —
CIIOCOOCTBYIOT Pa3BUTHIO OKCHUIATHBHOTO CTpecca B
oprase [9,10]. I3BecTHO, YTO NpeABapUTEIEHOE BBE-
IEeHHE in vivo uiu 100aBleHuEe B Cpely XpaHEHHS
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Puc. 3. Binsgane DC® Ha kaTana3Hy0 akTHBHOCTh IIEUCHH
MpU TUINOTEPMUYECKOM XpaHEHHH M MOCIenyrouien
penepdy3uu: * — MOCTOBEPHBIC OTIMYHS OTHOCHTEIHEHO
KOHTPOJIBHOM IPYMIIBI; * — JOCTOBEPHBIE OTIIMYUS MEXIY
ONBITHBIMU Tpynnamu; # — NOCTOBEpPHBIE OTIUYMS
OTHOCHUTENBHO HHTAKTHOH rpymsr; p<0,05. Ml—uHTaKTHAS,
£ — xoHTponpHast; O] — onbITHAS.

Fig. 3. ESF effect on liver catalase activity under hypother-
mic storage and further reperfusion: * — the significant dif-
ferences regarding the control group; * — the significant
differences between the experimental groups; # — the sig-
nificant differences in respect of the intact group, p<0.05;
groups: Il — intact; E — control; 00— experimental.

Accumulation rate of TBA-active products in the
control group remained to be unchanged in 1 hour of
storage and further reperfusion and was at the level
of intact group (Fig. 2). Liver hypothermic storage
during 24hrs did not affect the intensity of induced LPO
in liver, further reperfusion resulted in its 1.5 times
increase. Accumulation rate of TBA-active products
following the ESF pretreatment decreased considerably
not only in respect of the control group, but intact group
also in one hour of storage and reperfusion, as well as
in 24 hours. Following normothermic reperfusion the
index increased up to normal values (Fig. 2).

A 60-min liver storage resulted in the manifested,
twice suppression of a catalase and GR activity, GP
activity in the control group had a tendency to reduction
in respect of the intact group. The data on the change
have remained at all the experiment stages. Preliminary
injection of ESF normalised the indices investigated at
all the stages of the experiment, that correlates with
the state of prooxidant system (Figs 3-5). Efficiency
of the ESF influence was less manifested as for GP
activity (Fig. 4).

An important role of glutathione-dependent system
in neutralization of free radical damage at HS/NR is
noted by the number of authors [10]. The loss by liver
cells of the reduced glutathione (GSH) during the
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GSH u ero mpenmecTBeHHNKOB ITO3BOJISET CHU3HUTH
no-Bpexaenue nedend [ 10]. Kpome Toro, Hapymienne
SHEPreTUYECKOro CTaTyca KJIETOK NEYeHU MPUBOIUT
K HEJOCTAaTKy MaKpOdProB, HEOOXOMUMBIX KaK s
BoccTaHOBNeHUs, Tak U cuHte3a GSH. OcHOBHBIM
HCTOYHUKOM BOCCTAHOBHUTEJIBHBIX SKBUBAJCHTOB
SIBJISTFOTCSI PEaKIIUH MeHT030dochaTHOro MyTH, 0CO-
6enno ['6D/II". B HacTosiee Bpemst JaHHBINA hepMeHT
CUHTACTCS BaXHBIM (DaKTOPOM OKCHIOPE3UCTEHT-
HOCTH KJIETOK ITPY PA3BUTHH OKCUIATUBHOTO CTpECcca
[13]. I'enepupyemsriii B 3toit peakmuun HAJIOH wuc-
MOJIB3YyeTCsl 1711 BOCCTAHOBIEHUS IIyTaruoHa B I'P
pPEeaKIUy U HEOOXOIUM TSl TIOAACPIKaHNs HATUBHOM
CTPYKTYpPHI KaTajas3bl.

[TokazaHo, yTO TUMIOTEPMUYECKOE XPAHEHHUE TTEYe-
HU B TeueHue | y cHmxano akTuBHOCTh ['6DII B
1,4 pa3a. JlaHHOE MOHUKEHUE OCTABaJIOCh HEU3MEH-
HBIM NIPU NPOAJICHUU CPOKOB XPAHEHUS U IIOCIIE HOP-
MoTepMudeckoii peniepdysuu. [lpenBapurensHoe BBe-
nerre DCD ocTOBEPHO MOBBIIIANIO AKTUBHOCTH (hep-
MEHTa OTHOCHUTEIILHO KOHTPOJIS TOIBKO rmociie 1 a I'X/
60 mua HP, B ocTasibHBIX ciydasx pa3nuyuii HE Ha-
omonanochk (puc. 6).

CormacHO COBPEMEHHEBIM MPEACTaBICHUSIM, B
TIEPBYIO OYepeb, IIPH XOJIOIOBOM UITIEMUH CTPATAIOT
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Puc. 4. Bnusane DCO Ha TyTaTHOHPETYKTa3HYIO aKTHB-
HOCTH MEYEHU NPHU THIOTEPMHUYECKOM XPAHECHUH H
nocienytonield pernepdysun: * — 10cTOBEPHBIE OTINYNS
OTHOCHUTEIFHO KOHTPOJIBHOM TPYIIIBL, ~ — JOCTOBEPHBIE
OTIIMYNS MEX[y OTBITHBIMH I'pYyTIIaMy; # — TOCTOBEPHBIE

OTIIMYHUS OTHOCHUTEIBHO HHTAKTHOU Tpymibl;, p<0,05. M —
nHTakTHas; E— xoHTpOonbHas; 00— onbITHAS.

Fig. 4. ESF effect on liver glutathione activity under hypo-
thermic storage and further reperfusion: * — the significant
differences regarding the control group; " — the significant
differences between the experimental groups; # — the sig-
nificant differences in respect of the intact group, p<0.05;
groups: M — intact; E— control; O0— experimental.
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reperfusion on the one hand, and impairment of the
functioning of enzyme system maintaining GSH pool,
on the other, promotes the development of an oxidative
stress in an organ [9, 10]. Preliminary in vivo intro-
duction or adding into the storage medium of GSH and
its precursors allows to reduce the liver damage [10].
After all the impairment of the energetic status of
hepatic cells results in the lack of macroergs essential
both for the reduction and GSH synthesis. The reac-
tions of pentose phosphate pathway, especially of
G6PDG are known to be the main source of the redu-
cing equivalents. Nowadays this enzyme is considered
to be an important factor of cell oxide-resistance during
the oxidative stress development [ 13]. Being generated
during this reaction NADPH is used for glutathione
reduction in a GR reaction and is essential for main-
tenance of native catalase structure.

It was shown, that liver hypothermic storage within
1 hr decreased the G6PDG activity by 1.4 times. Such
areduction remained to be unchanged while the storage
terms were prolonged and after normothermic reper-
fusion. Preliminary injection of ESF considerably
increased the enzyme activity as compared with the
control only in 1 hour of storage, in the rest cases no
differences were noted (Fig. 6).
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pmol of GSSG per mg of protein per min
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Puc. 5. Bnuaane DC® nHa I'Tl akTUBHOCTB NEYEHH MPU
THIOTEPMUYECKOM XPaHEHHH H MOCIeNyolel pernepdy3un:
* — JIOCTOBEPHBIE OTIAMYHS OTHOCHUTEIHHO KOHTPOJIBHOM
TPYMIIBL;  — TOCTOBEPHBIC OTIIMYHS MEXKAY ONBITHBIMU
rpynnamu; # — IOCTOBEpHBIE OTJIIMYMS OTHOCHUTEJIHHO
nHTakTHOH rpymsl; p<0,05. M- unaTakTHas; B — KOHTPOIIb-
Hast; [0— onbITHAS.

Fig. 5. ESF effect on liver GP activity under hypothermic
storage and further reperfusion: * — the significant differ-
ences regarding the control group; " — the significant dif-
ferences between the experimental groups; # — the signifi-
cant differences in respect of the intact group, p<0.05;
groups: Il — intact; E — control; 00 — experimental.
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SHAOTETHANbHBIE KIETKH MEeYeHOYHOTO CHHYCOH/A
[9,16,17]. Ix moBpexAeHNE TPUBOIUT K HAPYIIEHUIO
MUKPOLHUPKYJISILHUU U Pa3BUTHIO EHTPOIOOYIAPHOTO
HEKpo3a Ipy HOPMOTEPMHUUECKOH penepdy3u.

BryTpukieTrouHOE HaKoIUIEHHE CBOOOAHBIX pa-
nukanos npu I'X/HP ycyrybnsercs rumokcudeckoi
axTuBanuei knerok Kyndepa, kotopsie npogyupytor
6onpmoe xkomuuectso H O, [12]. HaGnromaemoe
paHHee noBbIeHne 6azanpHoro yposus THK-akTus-
HBIX IPOAYKTOB B TMIEYEHHU yke mocie 1 4 rumorep-
MHYECKOTO XPaHEHHUs CIy>)KHT TOMY HOATBEpPKIe-
HueM. OTCyTCTBHE MOBBIIICHHS] HHTEHCUBHOCTH MH-
nyuupoBanHoro I1OJI Moxer OBITH 00YCIIOBICHO
HHU3KOW PEaKTHBHOCTHIO CUCTEMbI He(epMeHTa-
tuBHoro I10JI, Hakonnenne THK-akTUBHBIX MpOAYK-
TOB, OYEBUIHO, IPOUCXOIUT (pepMEHTATUBHBIM ITyTEM
[P Y4aCTUHN CUCTEMBI MUKPOCOMAJILHOTO OKUCIIEHUS
1 KCaHTUHOKCHAa3bl, HAKOTJICHUE CyOCTPaToOB KOTOPOi
(kcaHTHHA M TUIIOKCAaHTHMHA) MOKa3aHO Ha JdTale
xononoBoi umemuu [10]. IloBbllIeHHEe UHTEHCUB-
HoctH 110JI B rpynme ¢ MakCUMallbHBIM BpPEMEHEM
XpaHeHus 1 periep(y3nuu CBUJIETEINBCTBYET, BEPOSITHO,
0 MacCHpPOBAaHHOM TOBPEXKICHUH KJIETOK TEUYEHU U
MTOSIBJICHUH JOTIOTHUTEIILHBIX MEXaHI3MOB I'€HEepaIiy
CBOOOIHBIX pamuKkaioB. Beipaxxennoe Bnusiaue JCO
Ha pa3BUTHE CBOOOTHOPAANKAIBHBIX IPOIECCOB IPH
TUITOTEPMUYECKOM XPAHEHUH U TIOCIIEAYIOIIENH HOPMO-
TEPMHUUECKOH penepdy3uu MOKXET ObITh 00y CIIOBICHO
CTAOMIM3HPYIOIIMM MX IEHCTBHEM Ha KIETOYHBIE
MeMOpaHbl. KpoMe TOro, BepoOsITHBIM MEXaHU3MOM
peanu3aunu >PQPeKToB SABIASETCS BO3IEHCTBHE Ha
(epMEHTAaTUBHYIO CUCTEMY aHTHOKCHIAHTHOM 3a1lu-
ThI IEYEHH.

CormacHo maHHBIM [15], yrHeTeHHE aKTUBHOCTH
(hepMEeHTOB cHCTEMbI aHTHOKCHIAHTHOW 3aIIUTHI Ha
PaHHUX dTanax XpaHeHus: 00yCIOBICHO UX WHAKTH-
BallMell, B JajdbHEWIIEM NMPOUCXOIIT JAerpajaius
CYIIECTBYIOINX MOJIEKYJ U CHHKCHHE 3KCIIPECCUU
MPHK nmannbix depmentoB [15]. OcoOyto poinb B
ocnabnennn nospexaenuit npu I'X/HP uccneno-
BaTEIN OTBOASAT 3aIIUTHOMN ITTyTaTHOH-3aBUCUMOMN
cucTeMe, Tak Kak B xoze penepdy3un Habmogaercs
OBICTPOE CHIIKEHHUE COZIEPKaHUS BOCCTAHOBJIEHHOTO
[IyTaTHOHA, B TOM YHCJE€ B MUTOXOHApUSAX [9]. OToT
MIPOLIECC SBJIAETCS MPUUMHOMN MOBBIIIEHUS YyBCTBH-
TENLHOCTH KJIETOK K JCHCTBHUIO aKTUBHBIX (OpM
kuciopona. Kpome Toro HapymaeTcsi sHepreTudec-
KHI CTaTyC KJIETOK, B CBSA3H C T€M, YTO B MUTOXOH/I-
PHUSAX TIYTaTHOH CIYXHUT BaKHEHIINM aHTHOKCHIAH-
TOM, 3alIMIIAIONIIM 3TH OPraHeIUIbl OT COOCTBEHHBIX
aKTHBHBIX opM KucIopoaa. DPQeKTsI mpeaodpadoT-
k1 OCO B OTHOLIEHUM aHTUOKCHUIAHTHOW CHCTEMBI
MOTYT OBITH 00y CIIOBIEHBI HECKOIBKUMU (PAaKTOPaMHU.
Crabunuzanus MeMOpaH MOXKET MPEenITCTBOBATH
OBICTPOI NOTEpe NIYTaTHOHA KJIETKaMH IIEUYCHH, KpOME
TOTO, BO3JACHCTBHE, OYEBUIIHO, CBA3AHO C PEryIIsLUei
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Puc. 6. Biusaue 9CD na '6DI" akTHBHOCTD IIEUEHH MTPH
THIOTEPMUYECKOM XPaHEHHUH 1 MOCIENyIoIel pernepdy3uu:
* — JIOCTOBEPHBIE OTIAMYHS OTHOCHUTEIHHO KOHTPOJIBHOM
IPyNIbl; » — TOCTOBEPHBIE OTINYHMS MEXAY ONBITHBIMU
rpynnamu; # — IOCTOBEpHBIE OTJIIMYMUS OTHOCHUTEIIHHO
uHTaKkTHOH rpymisr;, p<0,05. M- uaTakTHAS; Bl — KOHTPOITB-
Has; 01— onbITHAS.

Fig. 6. ESF effect on liver G6PG activity under hypothermic
storage and further reperfusion: * — the significant differ-
ences regarding the control group; * — the significant dif-
ferences between the experimental groups; # — the signifi-
cant differences in respect of the intact group, p<0.05;
groups: Il — intact; E — control; 00— experimental.

According to current notions and, first of all at cold
ischemia the endothelial cells of liver sinusoid are
suffering [9, 16, 17]. Their damage results in the
impairment of microcirculation and development of
centrolobular necrosis during normothermic reper-
fusion.

Intracellular accumulation of free radicals at HS/NR
is getting worse by hypoxia activation of Kuppfer’s
cells which produce a great number of H202 [12].
The observed earlier rise of the TBA-active product
level in liver already after one hour of hypothermic
storage has confirmed this fact. No increase in the
intensity of the induced LPO may be stipulated by low
reactivity of the system of non-enzymatic LPO,
accumulation of TBA-active products has probably
occurred by enzymatic pathway with participation of
the system of microsomal oxidation and xantinoxidase,
the substrates accumulation of which (xanthine and
hypoxanthine) has been shown at the stage of cold
ischemia [10]. The increase of the LPO intensity in
the group with the maximum storage and reperfusion
time has probably testified to a massive liver cell
damage and appearance of the additional mechanisms
of free radical generation. Manifested influence of ESF
on the development of free radical processes under
hypothermia storage and further normothermic
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AKTMBHOCTH aHTHOKCHIAHTHBIX (DEPMEHTOB Ha pa3Ind-
HBIX 3Tarax UX CHUHTE3a de novo WiH IeTpajariii.

VYruerenne ['6D/11" akruHOCTH ipu [ X/HP Taxxke
SIBIISIETCS BOXKHBIM (PAKTOPOM yCyryOleHus: OKcuaa-
TUBHBIX MOBPEXKIECHUHN KJIETOK neueHu. OTCyTCcTBHE
a¢dekra nmpenodpadorkr ICD OTHOCUTENBHO ATOTO
(hepMeHTa CBUIETENbCTBYET O 3alyCKe APYTHX
PETYISTOPHBIX MEXaHU3MOB, HE CBSI3AHHBIX C aKTH-
Banuel nearo3odocharHoro mytu. M3BecTHO, 9TO B
KJIETKaX MeYeHN HaOIIIogaeTcs BhICOKAsk aKTHBHOCTD
npyrux HAJIOH-renepupyronmx ¢pepMeHTOB (MaJIHK-
(hepmeHTa, M30IUTPATAETUIPOTEHA3HI), KOTOPHIE
MOTYT YaCTUYHO KOMIIEHCHPOBATh HEXBATKY OKHCIIH-
TEITHLHO-BOCCTAHOBHUTEIHHBIX SKBUBaJIEHTOB [13].

KomnnekcHbiit KoOmepaTUBHBIA OTBET KJIETOK
neyenn Ha neiictBue ['X/HP omocpenyercs Guoio-
TUYECKH aKTMBHBIMH HU3KOMOneKynspHeivMu (H,O,,
NO, npou3BOaHBIE apaXUIOHOBON KUCIOTHI) H
OeJKOBBIMH (LMTOKUHBI, OEIKH OCTpOi (ha3br) Moie-
Kynamu. bananc MexIy KOJIMYEeCTBOM CBOOOAHBIX
PaAMKaIOB ¥ MPOBOCTIAIUTENBHBIX (AaKTOPOB OIpe-
JeTISIeT CTETIEHb U XOJI Pa3BUTHS IOBPEKACHHUS OpraHa.
Baxxnyro pois B 3TOM Mpoliecce urpatot kietku Kym-
¢bepa, npoxyuupyromue H O, 1 npoBocnanuTenbHbIe
[IUTOKKHBI, B IepBy0 ouepens, PHO a u MJI-1B. Dtu
OCIIKM 3HAYUTEIFHO YCYTYOIISIFOT COCTOSTHUE KIIETOK
MEeYCHU, YCHINBAS MPOAYKIHIO aKTUBHBIX (HOpM
KHCJIOPOAa W yrHeTasi akTUBHOCTh (PEPMEHTOB CHC-
TeMbl aHTHOKCUAaHTHOM 3amuThI [ 12]. ITokazaHo, uTo
6nokaga kinetok Kymndepa, a Takke HCHONb30BaHHUE
areHTOB, YTHETAIOIIUX CUHTE3 MPOBOCHATUTENbHBIX
LUTOKUHOB WJIN CHUKAIOLUX YYBCTBUTEIBHOCTD K HUM
KJIETOK MEeYeHH, OcNabusaoT naryoHoe aeiicTBue
nmemuu-penepdysuu [11].

CHM)XEHHE CTeTIeHH MOBPEXICHUS NMEYeHH MpH
I'X/HP BO3MOKHO Mp¥ MOMOIIH POCTOBBIX (haKTOPOB,
KOTOpBIE MPHHUMAIOT aKTUBHOE YYaCTHE B PETYIISIIIAN
OMOCHHTETHUYECKUX U DHEPTETUYECKUX MPOIIECCOB B
KJIeTKax medeHu. [lokazaHo, 4TO 3K30T€HHOE IpPH-
MEHEHUE POCTOBBIX (PaKTOpOB, Hampumep, dakropa
pocra renatoiuTos [ 16], ocinabiser moBpexaaroniee
neiicreue npu ['X/HP.

Taxum oOpa3omM, HOpManHU3alKsl TUTOKHHOBOI'O
npoQuIIs B IPUCYTCTBHH POCTOBBIX (hakTopoB rpu I X/HP
[I€YECHH, BEPOSTHO, MOKET IMPUBECTU K CHUXKEHUIO
CBOOOTHOPATUKAIBHBIX TOBPEXKACHUHN KIETOK U
MIPEeIOTBPALIEHHUIO TOTEPH KIETKAMH ITEYEHH MaKpO-
9ProB, HEOOXOMUMBIX JIJIsI TOJTHOIIEHHOTO (DYHKIIMOHH-
poBanus oprana. deranbHbIE SKCTPAKTHI, XapaKTEPH-
3YIOTCSl BBICOKHM COJIEPKAaHHEM OHMOJOTHYECKH
AKTHUBHBIX BEIIECTB, YTO, BEPOSATHO, OJIAarOnpHUITHO
BIIUSIET HAa IIUTOKHHOBBIA MPO(UIH MOBPEKIECHHOTO
oprana. [lokazaHo BOCCTaHOBJICHHUE U3MEHEHHOTO
LIMTOKWHOBOTO MPO(UIIS MOCIE TPUMEHEHHUS OBEUhETO
¢eranpHOTO 3KCcTpaKTa [8]. IlomyueHHbIE pe3ynbTaThl
TO3BOJISTIOT MPEJIIOJIOKUTD, 4TO peanu3anus 3pdexron
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reperfusion may be stipulated by their stabilizing
influence on cell membranes. After all, the influence
on an enzyme system of liver antioxidant defence is
known to be a possible mechanism of the influence
realization.

According to the data [15] the enzyme activity
suppression of the system of antioxidant defence at
early stages of storage is stipulated by their inactivation,
further the degradation of the molecules existing occurs
as well as the expression of mRNA of these enzymes
[15]. A special role in the weakening of damage during
HS/NR is paid to the protective glutathione-dependent
system, as during the reperfusion a rapid fall of
reduced glutathione content is noted, in particular in
mitochondria [9]. This process is the cause for cell
sensitivity increase to the influence of active oxygen
species, after all cell energetic status is impaired, as
glutathione in mitochondria is the most important
antioxidant, which protect these organelles against the
own active oxygen species. The effects of pretreatment
by ESF on antioxidant system may be stipulated by
several factors. Stabilization of membranes may
prevent a rabid glutathione loss by liver cells, in addition
the influence may be connected with the activity
regulation of antioxidant enzymes at various stages of
their synthesis de novo or degradation.

Suppression of G6PDG activity at HS/NR is also
known to be an important factor of oxidative damage
aggravation in liver cells. The absence of ESF
pretreatment effect on this enzyme testifies to the
triggering of other regulatory mechanisms which are
not related to the activation of pentose phosphate
pathway. It is known that in liver cells a high activity
of NADPH-generating enzymes (malic-enzyme,
isocytratdehydrogenase), capable to partial compen-
sation of the lack of oxidative-reducing equivalents
have been observed [13].

A combined co-operative liver cell response to the
HS/NR influence is mediated by biologically active low-
molecular molecules (H,0,, NO, derivatives of
arachidonic acid) and protein ones (cytokines, proteins
of an acute phase). The balance between the amount
of free radicals and proinflammatory factors
determines the degree and development of an organ
impairment. An important role in this process is known
to be played by Kuppfer cells, producing H,O, and
proinflammatory cytokines, first of all TNF-a and
IL-1p. These proteins significantly aggravate the state
of liver cells, augmenting the production of active
oxygen species and suppressing the enzyme activity
of the system of antioxidant defence [12]. It has been
shown that Kuppfer cell blockade, as well as the use
of the agents which suppress the synthesis of
proinflammatory cytokines or the ones decreasing the
susceptibility to those of liver cells, makes weaker the
damaging influence of the ischemia-reperfusion [11].
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npenoopadotku ICO npu ['X/HP nedenu ocymiecr-
BJIACTCA, MPEXKAC BCETO, MYyTEM HU3MCHCHUA IIUTO-
KHHOBOTO npo¢uist B oprane. CleIcTBUEM TaKHX
U3MEHECHHH MOXET OBITh Peryisiius aKTUBHOCTHU
(epMEHTOB KaK CHCTEMbI aHTHOKCUIAHTHOM 3aIlUTHI,
TaK ¥ KOMIUIEKCOB, OTBEYAIOLIHX 33 SHEPTeTHYECCKUI
CTaTyc KIETOK.

BbiBOAbI

B nacrosmeit pabote BriepBbIe MOKa3aHO HOPMAJTH-
3ytomee neiicteue DCD Ha COCTOSHUE CHCTEMEBI
AHTUOKCUJAHTHOM 3aIIUTHI TEYEHU KPBIC MPHU TUTIO-
TEPMHUIECKOM XPaHEHUH B Caxapo30-COJIECBOM PacT-
BOpE M MOCIEIyIONeH HOPMOTEPMHIECKON perep-
(y3un. [lomydeHHbIe pe3yabTaThl CBUACTEIBCTBYIOT
0 IepCreKTUBHOCTU puMeHeHus DCD, mony4eHHbIX
13 SYMOpPUOHANFHBIX TKaHEW, B KAYECTBE Ienarornpo-
TEKTOpa IIJI COXPAHEHUs (PYHKIIMOHAITBHON aKTHB-
HOCTH [IEYEHH IIPU TUIIOTEPMUYECKOM XPAHEHUU.
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The decrease of liver damage degree at HS/NR is
possible if growth factors used, which actively
participate in the regulation of biosynthetic and ener-
getic processes in liver cells. It has been shown that
exogenous application of growth factors, for example,
hepatocyte growth factor [16] makes weaker the
damaging influence at HS/NR.

The normalization of a cytokine profile in the
presence of growth factors at HS/NR of liver, may
cause the reduction of cell free radical damage and
prevent from the liver cells from the loss of macroergs,
essential for a valuable functioning of an organ. Fetal
extracts are characterized by a high content of
biologically active substances, that will probably
positively affect cytokine profile of the damaged organ.
It was demonstrated the reduction of altered cytokine
profile following the use of sheep fetal extract [8].
Obtained results allow to suppose that the realization
of ESF pretreatment effects at liver HS/NR is
achieved first of all by changing a cytokine profile in
an organ. Such changes may result in the regulation of
enzymes activity of both the system of antioxidant
defence and the complexes responsible for the
energetic status of cells.

Conclusions

In the work there was shown for the first time the
ESF normalising influence on the state of the system
of liver antioxidant defence during hypothermic storage
in sucrose-based solution and further normothermic
reperfusion. The results obtained testify to the
perspectiveness of the ESF application, derived from
embryonic tissues as a hepatoprotector to keep liver
functional activity at hypothermic storage.
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