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Rat Liver Energetic State Under Short-Term Hypothermic Storage

HSy‘IaJ’II/I BIIMAHHUC HpCﬂBapI/ITeHLHOﬁ 06pa60TKI/I JKHUBOTHBIX ITHMTO30JICM (1)€T2UII>HI>IX TKaHeH Ha (1)yHKHI/IOHaJ'II>HO€ COCTOSAHHEC
MHTOXOHﬂpI/Iﬁ " COACPpIKaHUC ATO B HSOHHPOBaHHOﬁ N€YCHU KPBIC ITPU KPATKOCPOUHOM I'MIIOTEPMUYECCKOM XpPaHCHUH. HOKa3aHO, 4qTo
npeﬂ06pa60TKa JKUBOTHBIX ITUTO30JICM q)eTaanmx TKaHEH MPUBOAUT K JOCTOBEPHOMY IMOBBINICHUIO COACPIKAHUA AT® B meuyenn mocie
1 gaca TUIOTEPMHUYICCKOTO XPpaHCHUA U30JIMPOBAHHOI'O OpraHa, a TaKKE€ YBCJIWYCHUIO CKOPOCTHU CYKIIMHAT-3aBUCUMOTO IbIXaHHUSA B
COCTOSAHUN V3 u \/4 1o anCy. CKOpOCTI/I JAbIXaHHWs B IPUCYTCTBUU MaJiaTa U ITTyTaMaTa HE OTJINYAJIUCh OT KOHTPOJIbHBIX 3HAYCHHH.

Knroueswie cnosa: nuto3onn (1)€TaJ'H>HI>IX TKaHCﬁ, TUIIOTECPMHUYCCKOC XPAHCHUE, MUTOXOHIPUH, Cy6CTpaTI>I JbIXaHHs.

BuBuanu BB nonepeaHs0i 00poOKH TBApUH HUTO30JIeM (peTabHIX TKAaHWH Ha (QYHKIIOHATEHUH CTaH MiTOXOHAPIH 1 BMicT AT®
B 130JIbOBaHI{ TIEHiHIII Y PiB ITiCIIs KOPOTKOYACHOTO rinoTepMivHoro 30epiranas. [TokasaHo, mo momepenHs 00podka TBApHUH IUTO30JIEM
(eTanbHUX TKAHUH MPUBOAMTH O TOCTOBIpHOTO minBuiieHHS BMicTy AT® y mewinmi micis 1 TOQUHH rinoTepMidHOTO 30epiraHHs
i30J1b0BAHOTO OpTaHa, a TAKOXK 301NbIIEHHS BUAKOCTI CYKIMHAT-3aIEKHOT0 IMXaHHs B cTani V., iV, no Yancy. [lIBuakocTi uxanns
y IPUCYTHOCTI MajiaTy i IIyTamaTy He BiIpi3HsUIMCS BiJl KOHTPOJIBHUX 3HAYCHb.

Knrouoei cnosa: tuto3ons GpeTarbHAX TKAHUH, TIIOTEPMivHE 30epiraHHs, MiTOXOHAPII, CyOCTpaTH TUXaHHS.

The effect of pretreatment of rats with fetal tissue cytosol on mitochondrial functional state and ATP content in isolated liver
under short-term hypothermic storage has been studied. Animal pretreatment with fetal tissue cytosol was shown to result in a
statistically significant increase in ATP content in an isolated liver following 1 hr of organ hypothermic storage as well as in succinate-
dependent respiration rate rise in V, and V, state according to Chance. Respiration rate in malate and glutamate presence did not differ

from the control values.

Key-words: fetal tissue cytosol, hypothermic storage, mitochondria, respiratory substrates.

TpancrimanTamys neYeHN SIBISIETCS pagUKaIbHBIM
Croco0OM JIeUEHHSI TEPMHUHAIBHBIX COCTOSHUM,
CBSI3aHHBIX C NEYEHOYHOM HENOCTATOYHOCTHIO.
W3BecTHO, 9YTO AMNS yCTENTHOTO WCXO[a TPAaHCILIaH-
TaIlui HEOOXOINMBI COXpaHEHHE KU3HECIIOCOOHOCTH
U BOCCTaHOBJEHHE (QYHKUHOHAIBHONH aKTUBHOCTH
Oprasa 1ocie runorepMuyeckoro xpanenus. Cosna-
HHE HOBBIX KOHCEPBHUPYIOIIUX CPEX MO3BOIUIIO
YIYy4IIUTh PE3yNbTaThl XpaHEHUs NMEYEHHU, OJHAKO
MOJTHOCTHIO HE PO MPo0IeM ee TpaHCIIaHTallH.
HecmoTtps Ha BBICOKYIO 3 PEKTHBHOCTH PacTBOPOB,
0e30MacHBIi Tpe/eT X0I0A0BOH UIIEeMUH OpraHa He
npesbrmaer 18 4 [1].

M3BecTHO, 9TO OJTHUM U3 BAKHEUIIINX MOKa3aTeNei
HETaTUBHOTO BIUSHUS OXJAXICHHUS M THIOKCUHU
SBJISIETCS HapyllIeHHE dHEPreTH4YecKOd QyHKIHH
nedenn. [lomaBnenne cuHTE3a SHEPTUHU B YCIOBHSIX
nedunura KUCI0pOAa, MPUBOIAILIECE K MaACHUIO
YpOBHS BHYTpHUKIETOUHOTO AT® 1 conpskEHHOMY
TOPMOJKEHHIO dHEPT03aBUCUMBIX MPOIECCOB, —
MPUYMHA MHOTUX (PYHKLIMOHATBHO-METa00INIECKUX
HapyIIEHUH, XapaKTepHBIX JUIA THIOKCHHU [2].
[lepeuncnennsie GakTbl ONPEAEINAIOT UCKIIOUNTENb-
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Liver transplantation is an essential approach to
treat terminal states related to hepatic failure. Viability
preservation and recovery of organ functional activity
after hypothermic storage (HS) are necessary for suc-
cessful transplantation outcome. Creating new preser-
vation media enabled to improve the results of liver
storage, but did not completely solve the problem of'its
transplantation. However, in spite of a high solution
efficiency, a safe limit for organ cold ischemia does
not exceed 18 hrs [1].

One of the most important indices of cooling and
hypoxia negative effects is known to be the disturbance
of liver energetic function. Suppression of energy
synthesis under oxygen deficit conditions, resulting in
a fall of intracellular ATP level and coupling inhibition
of energy-dependent processes is the cause for many
functional and metabolic disorders being typical for
hypoxia [2]. The mentioned facts determine an
exceptional importance of energetic homeostasis
maintaining and preserving problem under hypothermia.

Preliminary preparing of a donor’s organism via
introducing different biologically active substances
in vivo prior to liver isolation and following HS with
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HYIO B&KHOCTH IIPOOJIEMBI TIOICPIKAHMS B COXpaHe-
HHS SHEPTETUYECKOTO TOMEOCTa3a B TUIIOTEPMUUEC-
KHUX YCIOBHUSIX.

[TepcrieKTUBHBIM HANIPaBICHUEM UCCIECOBAaHUH B
ATOM 00JIACTH ABISAETCS PEABAPUTEIbHAS IO OTOB-
Ka OpraHu3Ma JOHOpa MyTEM BBEIACHUS Pa3IUYHBIX
OMOJOTUYECKH aKTHBHBIX BEIIECTB in Vivo JO H30-
JSIUMY TIEYEHH U TOCIEAYIOIIET0 TUIIOTEPMHUUECKOTO
XPaHEHWS C IEIBI0 YIIyUIIEHUS €€ (PYHKITHOHATEHOTO
COCTOSIHHSI B TIEPHOJT XOJIOIOBOI UIIIEMUH.

B paborax Haieii 1adoparopuun ObLIO MOKA3aHO,
9T0 mpeao0paboTka KPhIC MUTO30JeM (peTambHBIX
tkanedt (DT) 3a 4 4 10 M30IAIMH TIeYeHN HOPMaJITH-
3yeT MPOOKCHUIAHTHO-aHTHOKCHUIAHTHOE PaBHOBECHE
B OpraHe npu r'urnoTepMUYECKOM XpaHEeHUH [ 5], oqHaKo
MexaHu3Mbl peanuzanuu nericteus DT ocraroTcs
HE BBISICHEHHBIMU.

Lenp maHHOW pabOTHI — W3y4YECHUE BIUSHUS
npeABapUTeNbHON 00paboTku kuBOTHBIX L[DT Ha
(byHKITMOHAJIBFHOE COCTOSIHUE MUTOXOHIPHUI U COJlep-
xaHne AT® B W301MpPOBAHHOU TEUYEHH KPBIC MPHU
KpaTKOCPOYHOM THIIOTEPMHUIECKOM XPaHECHUH.

Matepnanbl 1 metoAbI

Ji1st MoeTMpOBaHHS THITOTEPMHUYECKOTO XPaHEHHUS
MeYeHN HMCTOIB30BATH OENBIX OECTIOPOIHBIX KpBIC-
camok maccoi 200-250 r, KOTOpBIX coaepXk anu B
CTaHAAPTHBIX YCIIOBUSAX BHUBapus. MaHUIYISALUHU C
YKUBOTHBIMH NPOBOJWIINCE B COOTBETCTBHH C IIPABH-
namH “EBporneickoil KOHBEHIIUH O 3alllUTe T03BOHOY-
HBIX )KUBOTHBIX, UCTIOJIb3YEMBIX JUIsI SKCIIEPUMEHTAIIb-
HBIX U ApYTHX HayuHbIX 1esneir” (CtpacOypr, 1985).

Luro30mb GeTanbHBIX TKaHEH NOTyYaid IPH TOMO-
I YABTPAeHTPU(YTUPOBAHUS TOMOTEHATA MIATKHX
tkanei (105000 g, 1,5 1). Bce paboThI BRITOTHSIIN B
CTEepWIbHBIX ycIoBuUsAX Ha xonoje; DT xpanwnu npu
temnepatype —18°C (B yCIOBUSIX MOPO3HILHOH
kamepsl). CTamapTHU3anus mpood MPoBOAMIACE IO CO-
neprxanuio oenka (1+0,25 mr/mi).

OmnbitHo¥ rpynme kpbic L{OT BBoanIM B OeapeH-
HY0 BeHy 3a 4 4 710 u3ossiiu redenu B 1o3e 0,3 m/100
Macchl [5], KOHTPOJIBHOU TPYIIEe — PaBHBIA 00BEM
(PU3UOIOrIECKOrO pacTBOpa.

B kauecTBe KOHCEpBUpYIOLIEH Cpebl ObLIT HCTIOJIb-
30BaH caxaposo-conepxauuii pactsop (CCP), paspa-
OotanHblii B MHCTHTYTE TIpOOIEM KPHOOHOJIOTUHN H
kpuomenuuasl HAH Yikpauns! [6]. {15 runorepmu-
YECKOTO XpaHEHHsS OPIONIHYIO MOJIOCTh JKUBOTHBIX
BCKPBIBAJIH, TIEYE€Hb OTMBIBAJIN OT KPOBH M HACKIIIAIN
KOHCEPBUPYIOIIUM PAacCTBOPOM HYepe3 MOPTaJIbHYIO
BEHY in Situ cO CKOpocThio 1motoka 20-30 Mj/MuUH.
Opran 0cTOPO>KHO U3BJIEKAJIH, IEPEHOCHIIH B IJIACTH-
koBbIe Orokchl, HarotHeHHbIe CCP, u xpanwnm 1 4 B
osToBoM xonmomwibHuke mipu 4°C. Ilocne atoro Ha
100aBOYHYIO JOJIIO MEYEHU HAKIaAbIBAIH JINTATYPY
1 OTpe3aiy HeOOJIbLION hparMeHT oprasa s ornpeae-
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the aim to improve its functional state within the cold
ischemia period is a perspective research direction in
this field.

Our laboratory researches have demonstrated that
arat pretreatment with fetal tissue cytosol (FTC) 4 hrs
before liver isolation normalises a pro-oxidant-antioxi-
dant organ balance under HS [5], however the mecha-
nisms of FTC effect realising have still remained
unclear.

This research is aimed to study the effect of animal
pretreatment with FTC on functional state of mitochon-
dria and ATP content in isolated rat liver under a short-
term HS.

Materials and methods

White breedless female rats of 200-250 g, kept
under the standard vivarium conditions were used for
liver HS modelling. Manipulations with animals were
carried out according to the statements of the
“European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1985).

Fetal tissue cytosol (FTC) was obtained using ultra-
centrifugation of soft tissue homogenate (105000 g,
1.5 hrs). All the works were performed under sterile
conditions on cold; FTC was stored in a freezing cham-
ber at —18°C and samples were standardised according
to the protein content in samples (1£0.25 mg/ml).

In the experimental group FTC was introduced into
a femoral vein prior to 4 hrs of liver isolation in
0.3 ml/100 g mass dose [5], for the control group the
same volume of physiological solution was adminis-
tered.

Sucrose-based solution (SBS), designed at the
Institute for Problems of Cryobiology and Cryome-
dicine of the National Academy of Sciences of Ukraine
was used as a preservation medium [6]. For HS animal
abdominal cavity was dissected, liver was washed-out
of blood and saturated with a cooled preservation
solution via v. porta in situ with 20-30 ml/min flow
rate. Organ was thoroughly removed and transferred
into the plastic SBS-filled weighting cup and stored
for 1 hr at 4°C on ice. Afterwards a ligature was put
on an accessory liver lobe and a small fragment was
cut to determine ATP content according to the method
[7] with “Sigma” express-kit (USA).

Liver mitochondria were isolated with the method
of differentiated centrifugation [4], using the 10mM
Tris-HCI buffer, containing 0.3M sucrose and 1mM
EDTA as isolation medium.

Respiratory parameters of mitochondria were
evaluated using the Clark’s closed platinum electrode
in a 1 ml thermostated well at 26°C with PC-connected
“Rank Brother” polarograph (Great Britain). For
polarographic measurements we used the following
medium: 30 mM Tris-HCl buffer (pH 7.4), containing

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne1l



neHus konuenTpauuu AT® no merony [7] ¢ MOMOLIBIO
aKkcrpecc-Haoopa (“Sigma”, CILHA).

MUTOXOHIIPUU MEUYEHU BBIJEISUIH C MTOMOIIBIO
muddepeHnuanpHOro neHTpudyruposanus [4], uc-
MOJIB3Ysl B KauecTBe cpesl BeyaeneHus 10 MM Tpuc-
HCI 6ydep, conepxamuii 0,3 M caxapo3sr 1 1MM
OMTA.

OrneHka ApIXaTeabHbIX apaMeTPOB MUTOXOHAPHMA
MPOBOJIMIIACH C TMOMOIIBIO 3aKPBITOTO IJIATHHOBOTO
anexkTpona Knapka B TepMocTaTupyeMoi sueiike
o0sémom 1 My mpu 26°C Ha nonsporpade “Rank
Brother-20” (BenukoOpuTaHus), COSTUHEHHOM C ITEp-
COHAJIBHBIM KOMIIbIOTEPOM. B KadecTBe cpensl Jyis
nonsiporpa@uYecKux U3MEpPEHUH HCIOIb30BaIH
30 MM Ttpuc-HCI 6ydep (pH 7,4), comepxamuii
200 MM mannuTa, 50 MM caxapossl, IMM DJITA, 10
MM KH,PO,.

JoGasisiemas B aueiiky nomnsiporpada cycreH3us
MUTOXOHIpHUH comepxana 1,5-2,5 mr 6enka. Cyberpa-
TaMH JbIXaHUs CayXuiau manar (5 MM) u mirytamar
(5 MM) mim cyknmsat (8 MM). OkucIUTENIBHOE
(hochopunupoBanrie HUIIMUPOBAIHU 100aBKoi AJ[D
(250 MxM), pa3oOrienue npixanus U GochoprIUpO-
BaHUs BbI3bIBANHU 2,4-nuHuTpodeHosom (100 MkM).
[1pu rcnonp30BaHNHK B Ka4ecTBE CyOCcTpaTa CyKIMHATA
1-#f y9acTOK ABIXaTEILHOMU IENH OJIOKHPOBAIA POTEHO-
HoM (1 MxM). [lokazarenn ckopocTH MOTpeOIIeHNs
KHCIIOPO/1a PACCUYNTHIBAIIN C TOMOIIBIO IPUKIIATHOTO
MPOTPaAMMHOTO 00ecTieueHHsI U BhIPAXKaIH B HMOJb
O,/mr Genka 3a 1 muH.

Konnenrpanuro Oenka onpenensin OnypeToBBIM
MeToaoM [12] c momouipro Habopa (“Sigma”, CLLA).

[TonyuenHnsle pe3ynbTaTsl 00pabaTeiBanu Ha
MEPCOHAIBEHOM KOMIIBIOTEpPE C MOMOILBIO CHelHa-
JU3UPOBAHHBIX TporpaMM. Jliist onpeneneHus 40CTo-
BEPHOCTH JAHHBIX HCIIOJIb30BAIN TapaMeTPHUECKHUI
METOJ CTAaTHCTHYECKOTO aHaiu3a (t-KpUuTepui
Creronenta). Pesynbrarel Belpakanu B Bujae M+m.
JloCTOBEPHO OTIIMYHBIMH CUHTANU PE3YJbTAThl MPH

p<0,05.

Pe3yAbTatbl M 00Cy)XAeHHe

Conepxanue AT® B medyeHW Ha MOMEHT €€
M30JILUH 10CTOBEPHO HE OTIIMYAJIOCH B KOHTPOJIEHON
Y OTIBITHOM TPYIIIAX U COCTABISUIO 5,5-6,5 MKMOJIB/T
TkaHu (pucyHok). Ilocae 1 4 rumorepmMmuueckoro
XpaHeHHs HabII01aI0Ch 2-KPaTHOE CHIPKEHUE YPOBHS
AT® B KOHTPOJILHOH TpyNnie Mo CPaBHEHUIO C
ucxonHbIM 3HaYeHueM (p<0,05). B To xe Bpems mocie
npeno6padboTkn KUBOTHBIX L{DT (ombITHAs rpynma)
ypoBeHb ATD coxpansiics.

B Tabnmme npencraBieHsl IbIXaTeNbHBIE Mapa-
METpPBI N30JIMPOBAHHBIX MUTOXOHAPHUI TIEYEHN KPBIC
JI0 ¥ TIOCJIe THTIOTEPMUYECKOTO XpaHeHus opraHa. 13
MIPUBECHHBIX JAHHBIX BUTHO, YTO MUTOXOH/IPHH, BbI-
JIeJIEHHBIE M3 MEUYEHHU /10 XOJOJ0BOTO XpaHEHWUS,
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200 mM mannitol, 50 mM sucrose, ] mM EDTA and
10 mM KH,PO,.

The mitochondria suspension, added into a polaro-
graph well contained 1.5-2.5 mg of protein. Either
malate (5 mM) and glutamate (5 mM) or succinate
(8 mM) served as respiration substrates. Oxidative
phosphorylation was initiated with ADP adding
(250 pM), respiration and phosphorylation uncoupling
was done with 2,4-dinitrophenol (100 pM). When using
succinate as a substrate the 1% site of respiratory chain
was blocked with rotenone (1UM). Rates of oxygen
consumption were calculated using the applied
software and expressed in nmol O,/mg of protein per
1 min.

Protein concentration was determined by biuretic
method [12] using “Sigma” kit (USA).

The results obtained were PC processed using the
special software. In order to determine statistical
significance of data we used a parametric method of
statistical analysis (Student’s t-criterion). Results were
expressed as M+m. The results at p<0.05 were
considered as statistically and significantly different.

Results and discussion

ATP content in liver for the moment of its isolation
was not significantly different in the control and ex-
perimental groups and was made about 5.5-6.5 pmol/g
tissue (Figure). After 1 hr hypothermic storage a 2-fold
reduction of ATP level in the control group compared
to the initial value (p<<0.05) was observed. At the same
time after animals’ pretreatment with FTC (experimen-
tal group) the ATP level was kept.
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Conepxxannie AT® B meueHu 10 W mocie | 9 rumorep-
MHYECKOTO XpaHeHHS: []— KOHTPOIb; O — ombIT; * — p<0,05
10 OTHOLIEHUIO K KOHTpOuto; * — p<0,05 1o OTHOLIEHUIO K
3HAYEHUSIM JI0 XpaHEHHUS.

ATP content in liver prior to and after 1 hr hypothermic
storage: [0 — control; @ — experiment; * — p<0.05 as com-
pared to the control; » — as compared to the data before
storage
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XapaKTepU30BAINCh HU3KOW CKOPOCTBIO IBIXaHUS B
SHEPreTHIECKOM coctosinnu V, mo Yancy Ha cydcrpa-
Tax Majar+TiiyTamMar U CyKIIMHAT B KOHTPOJIBHOU U
onblTHOU Tpynnax. Jlobaka AJI® yBenuuuBana
CKOpPOCTh TIOTJIONIEHHUS KHCIOPO/a, YTO CBUICTEIb-
CTBYET O BBICOKOW COTPSIKEHHOCTH MPOIECCOB
IBIXaHUS U OKHCIUTEIHHOTO (OoCHOpHINPOBAHUS,
OJTHAKO JOCTOBEPHBIX OTIMYMN MEXKIY TPYIIaMU HE
Habmonanock. [lokazaTenn ApIXaTeIbHOTO KOHTPOJIS
(JAK) Ha cybcrparax mamar+miyraMaT ¥ CyKIIMHATE
B JIBYX TPYIIax TaKke JOCTOBEPHO HE OTIHYAIHCH.

[Tocne 1 9 rumoTepMUYECKOTr0 XpaHEHHS NIEUYEHU
Ha0JII0a10Ch JOCTOBEPHOE YBEIUYCHHE CKOPOCTH
JIbIXaHUSI MUTOXOHJIPUA B COCTOSIHUU V3 u V4 o
YaHcy B ONBITHOM IpyIIe )KUBOTHBIX B IPUCYTCTBHH
cyOcTpara AbIXaHHs BTOPOTO KOMIUIEKCA — CYKIIMHATA
(Tabnuua). B mpucyTcTBUM MajaTa W IiyTaMmara
JaHHBIE [TOKA3aTeNN HE OTINYAIUCh OT KOHTPOJIBHBIX
3Ha4eHHUH. JpIXaTeNbHbIM KOHTPOJIb B MPUCYTCTBUU
cyOcTparoB 1- U 2-TO KOMIUIEKCOB JOCTOBEPHO HE
OTIIMYAJICS MEXKAY TPYIIIaMH U OCTaBaJICS HA YPOBHE
3HAYeHHUH, TOTYYEHHBIX 0 THIMOTEPMHYIECKOTO
XpaHEHUs IEYSHH.

N3BecTHO, YTO OCHOBHBIM MCTOYHHKOM CHHTE3a
AT® B KJI€TKE MPU HOPMAJIBHBIX YCIOBHUAX SIBIAETCS
rrrKonu3. CorfTacHO JTUTepaTyPHBIM JaHHBIM TIINKO-
auTuydeckast HapaboTka AT® B yCIOBHAX TUIIOTEPMUH
CUMTAETCAd HEJOCTAaTOYHOW NJIs MOIJEpKaHUs Iyna
BBICOKOOHEPTETUUECKUX aIEHUHOBBIX HYKJIECOTHIOB
[9]. Kpome Toro, upesmepHas akTHUBaLMs IITHKOJIN3a
CONPOBOXK/AETCS PA3BUTHEM JIAKTATHOTO aln03a,
HapylleHHeM padoThl MHOTHX BHYTPHKJIETOUYHBIX
(hepMeHTOB M MOHHBIM nucbanmancom [3]. B atux
YCIOBHSX “TIOCTABIIMKAMU * SHEPTUH SIBIAIOTCS OKHUC-
JIUTEIHHO-BOCCTAaHOBUTEIILHBIE IPOLIECCHI, TPOTEKAFO-
e B MUTOXOHIPHAIBHON NbIXaTeNbHOU mend [2].
W3BecTHO, uTO nipu runokcur HA JI-3aBucumbie cyo-
CTPATHI OJTHOCTHIO BOCCTAHOBIJICHBI M OKUCIIATHCS HE
MoryT. Bmecte ¢ TeM mMeeTcs BO3MOXKHOCTH ISt
okucienust ®AJ[-3aBUCUMBIX CyOCTPaTOB, O3BOJISIO-
11as COXPaHUTh CONMPATAIONIYI0 (PYHKLUIO MUTOXOH-
Ipuii [3].

VYka3zaHHbBIE U3MEHEHHUS PEaKIMU KOMIOHEHTOB
JBIXaTENBHON LIETIM HA THIIOKCUIO MPHUBOJAT K yCH-
JIEHHOMY OKHCIJIEHHIO CyKIIMHATa, IOCKOJIBKY CYKIIH-
HaTACTUAPOTEHA3a, B OTJINYUE OT APYTHUX JAETHUAPO-
renas, saBusgercs PAJl-3aBUCUMBIM (EepPMEHTOM,
AKTUBHOCTH KOTOPOTO HE JUMHUTHPYETCS COOTHOIIIE-
nuem HAJI/HAJIH. Iloka3aHo, 4TO MpU THIIOKCHH
CYKIIMHAT MMEET BO3MOXKHOCTh MOHOIIOIM3UPOBATH
JBIXaTeIbHYIO IIETTh MUTOXOHIPHI U €r0 OKHCIICHHE
OCTaeTcsl OTHUM U3 HEMHOTMX UCTOYHUKOB AT® B
KJIETKE, YTO IT03BOJISIET YACTUYHO COXPAHUTB SHEPTO-
CHHTE3UPYIOLIYIO (PyHKIIIO MUTOXOHIPUIL B yCIIOBHSIX
uimeMuu [3]. Bo3M0OXHO, IPOTUBOUIIEMUYECKUI
3¢ (heKT CyKIMHATa CBsI3aH HE TOJIBKO C aKTHBAIUEH
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JlpIxaTenbHble IapaMeTpbl H30JIMPOBAHHBIX MUTOXOHAPUH
IIEYEHH KPBIC 10 U I10CJIE THIIOTEPMUYECKOTO
XPaHEHMs OpraHa

Respiratory parameters of rat liver isolated mitochondria
prior to and after organ hypothermic storage

[Moraomenue KUCAOPOAR,HMOAL O,/Mr Geaka 3a 1 MuH
Oxygen uptake,nmol of O, per mg of protein per 1 min
ApIXxaTeArbHbIe
rnapaMeTrpbl Ao XpaHeHust Yepes 1 4 xpaHeHus
Respiratory Before storage After 1 hr storage
parameters
KOHTPOAB OIBIT KOHTPOAB OIIBIT
control experiment control experiment
Vi 2,72+0,47 3,6=+0,56 3,28+0,81 4,99+0,55
4 m+gl
vV, 8,38%+1,3 9,65+1,81 14,53%+2,1? 15,44+0,53!
AK 32%036 | 337=1,11 | 4482085 | 3,490,38
BC 12=%0, S37=£1, 48=+0, 490,
Vi 3,26+1,22 5,39+1,34 597+1,04 16,21=+1,56'?
4 suc
v, 9,79+1,22 12,69+1,36 | 17,29+3,61%2 | 31,91%3,13'2
o 279+0,26 | 255=0,33 | 291067 | 210,18

Mpumeuanue: ' —p<0,05 110 OTHOLIEHHIO K KOHTPOIIHO; 2 — p<0,05
0 OTHOIICHHIO K 3HAYCHUSM 110 XPaHECHHS.

Notes: ! — p<0.05 in respect to the control; > — p<0.05 as com-
pared to the data before storage .

The Table shows respiratory parameters of rat liver
isolated mitochondria prior to and after organ HS. The
data presented demonstrate that mitochondria, isolated
from liver before cold storage were characterised by
a low respiration rate in V, energetic state according
to the Chance on the malate + glutamate and succinate
substrates in the control and experimental groups. ATP
adding increased the oxygen consumption rate that
testified to a high coupling of respiration and oxidative
phosphorylation processes, but no statistically
significant differences between groups were observed.
Respiratory control indices (RCI) on malate + glutama-
te and succinate in two groups did not statistically and
significantly differ as well.

In experimental group after 1 hr liver’s HS a
statistically significant increase in respiration rates in
V, and V, states according to the Chance method at
the presence of respiration substrate of the second
complex: succinate (Table) was observed. As for
malate and glutamate presence, these indices did not
differ from the control ones. RCI at the 1% and 2
complex substrates presence were not significantly
differ between the groups and remained at level of the
values obtained before liver HS.

Glycolysis is known to be the main source of ATP
synthesis in cell under normal conditions. According
to the literature data the ATP glycolytic accumulation
under hypothermia is considered to be insufficient to
maintain the pool of high-energetic adenine nucleotides
[9]. In addition, an excessive glycolytic activation is
accompanied with development of lactate acidosis, dis-
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CYKIMHATIETHIPOre€Ha3HOTO OKUCIIEHNUS, HO U C BOC-
CTAHOBJICHHEM aKTHBHOCTH KIIIOYEBOTO (epMEHTa
JBIXaTENbHOW IIEMU MUTOXOHAPUH KIETOK — I[UTO-
XpOMOKcHIa3sl [2].

B manno# paboTe s moanep kaHus SHEPreTHIeC-
KOTO CTaTyca KJIETOK MeYeH! B MepHO] THUITOTEPMH-
YEeCKOr0 XpaHEHHUs OpraHa KMBOTHbIE TIOABEPTaINCh
npenBapurtenbHoit 00padotke L{DT. CormacHo coBpe-
MEHHBIM TpeJCTaBIeHHUAM, (peTanbHble TKaHU
XapaKTEPU3YIOTCS BBICOKOW yCTOMYHMBOCTHIO K TUTIOK-
CHH, TaK KaK OCHOBHBIM HCTOYHHKOM MaKpO3pIoB B
HUX SIBJISIETCS] aHAIPOOHBIN TTIMKOJIH3.

Panee B Hammx uccinenoBaHUsAX OBUIO MOKA3aHo,
4TO npeaBapuTenbHas oopaborka kpeic LIDT 3a 4 u
JI0 W30JISIIUU TEYEHU NMPHUBOAUT K MOAAECPKAHUIO
NUPYBAaTKUHA3HON aKTUBHOCTH HA UHTAKTHOM ypPOBHE
[IpY THITIOTEPMUYECKOM XPaHEHHH OpraHa B TEUEHHE
1 4 [10]. OTOT (haKT MOKET CBUACTEINHCTBOBATH O
CYIIIECTBEHHOM BKJIa/i€ MHPYBATKIUHA3BI IS TOJIIEeP-
kauus myna ATO kak AT®-renepupytoiero hepMeH-
Ta WU NCTOYHUKA THPyBaTa.

BbiBOADI

MO02KkHO PEANOI0KUTE, YTO BBEAECHUE )KUBOTHBIM
H®T cymecTBeHHO NOBBIIAET YCTONYUBOCTD KIETOK
[EYEHH K TUTIOKCHHU 32 CYET aKTHBALIMM MEXaHU3MOB
CPOYHOMW alanTauuy K AeHUIUTY KHCIOPOAa MyTEM
YCUJIEHUS CYKIUHATOKCHIA3HOTO IIyTU OKUCIICHMUS,
BOBJICYEHHE KOTOPOTO B SHEPTETUIECKHII METa00IN3M
MPENsATCTBYET CHUKEHUIO BHYTPUKIIETOYHOIO COEP-
skanust ATO.

OddexTUBHOCTL TpeaBApUTEITHLHON 00pabOTKH
*uBOTHBIX L[DT, BeposTHO, 00yCIIOBIIeHAa HATUIHEM
B (peTanpHBIX TKaHSIX OMOJOTHMYECKH aKTHUBHBIX
COeMHEHHUH: 3nuaepManbpHoro akropa pocta, MJI 3,
WHCYJIMHOIIOAO0OHBIX PakTOpoB pocTa | 1 2, MHCYnMHA
u np. [8, 11]. dns Gonee neraipbHOTO MOHUMAaHUS
MexaHn3MoB aericTBus LIOT Ha npoueccel reHepanyu
SHEPIUU B TUMOTEPMHUUECKUX YCIOBHUIX TPeOyroTCS
JaJbHENIINE NCCIIEAOBaHUS.
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order in functioning of many intracellular enzymes and
ion dysbalance [3]. Under these conditions the energy
“suppliers” are the oxidation-reduction processes,
proceeding in a mitochondrial respiratory chain [2].
Under hypoxia the NAD-dependent substrates are
known as completely recovered and can not be
oxidised. However, there is the possibility for oxidation
of FAD-dependent substrates, enabling to preserve the
mitochondria coupling function [3].

These changes in the respiratory chain component
response to hypoxia result in a strengthened succinate
oxidation, since the succinate dehydrogenase, in con-
trast to other dehydrogenases is a FAD-dependent en-
zyme, which activity is not limited by the NAD/NADH
ratio. Under hypoxia the succinate was shown to be
capable to monopolise a respiratory mitochondrial chain
and its oxidation remains the one of a few ATP sources
in cell, that enables a partial preservation of energy-
synthesising function of mitochondria under ischemia
[3]. Anti-ischemic succinate effect is possibly related
not only to activation of succinate dehydro-genase
oxidation, but to the recovery of key enzyme activity
of cell mitochondria respiratory chain: cytochrome
oxidase [2].

In this work to maintain an energetic status of liver
cells during the organ hypothermic storage the animals
underwent the FTC pretreatment. According to the
current notions the fetal tissues are characterised with
a high resistance to hypoxia, i.e. an anaerobic
glycolysis is the main source of macroergs in them.

As we have demonstrated in our previous resear-
ches, a pretreatment of rats with FTC prior to 4 hrs of
liver isolation resulted in maintaining a pyruvate kinase
activity at an intact level under organ hypothermic
storage within 1 hr [10]. This fact may testify either to
a significant contribution of pyruvate kinase in to ATP
pool maintaining as an ATP-generating enzyme or as
pyruvate source.

Conclusions

FTC introducing into the animals may be assumed
as significantly increasing liver cell resistance to
hypoxia due to mechanism activation of urgent
adaptation to oxygen deficit via strengthening a
succinate oxidase oxidation pathway, whose involving
into energetic metabolism prevents a decrease in ATP
intracellular content.

The efficiency of pretreatment of animals with FTC
is probably stipulated to the presence in fetal tissues
of biologically active compounds, namely: epidermal
growth factor, IL-3, insulin-like growth factors 1 and
2, insulin etc. [8, 11]. Further researches are necessary
for more detailed understanding the mechanisms of
FTC effect on energy generation processes under
hypothermia.
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