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B CBIBOPOTKE KPOBU KPOJIMKOB C HOpMaﬂbHOﬁ IIE€YCHBIO U C OKCIIEPUMEHTAJIBHBIM IUPPO30M IIE€UCHU U3YyHaIU ATUHAMUKY COACPIKAHUS
o0rero Gesnka, IIOKO3bl, AaKTUBHOCTH 1el04HOM (ocdarassl (IL[P), ananun- u acnapraramunorpancdepas (AnT u AcT), ypoBHs
MaJIoHoBoro Juansaeruaa (MIA) nocie ToKaIbHON KPHOAESCTPYKIMHU IIEYeHH. AHAIN3 TMHAMUKY YKa3aHHBIX ITOKa3aTesei 103BOIHII
CZIeJaTh 3aKJIIOYCHHUE, YTO JIOKAJIbHAsI KPUOASCTPYKLMS HOPMAJIbHOW EYSHHU BBI3bIBACT KPATKOBPEMEHHbBIE H YMEPEHHbIC HapyIICHUS
ee (OYHKIMOHAJIBHON aKTHBHOCTH, a JIOKaJIbHOE KPHOBO3/ICUCTBUE HA IUPPOTHISCKH H3MEHEHHYIO ITEUeHb CYIIECTBEHHO HE yCyTryOIseT
XapaKTepHbIE AJI ATOr0 3a00JIeBaHUS METa0OINIECKUE CABUTH.

VY cupoBarii KpoBi KpPOJIUKIB 3 HOPMAIBHOIO MEYiHKOIO 1 3 eKCIEPUMEHTAIbHIM IIHPO30M TMEUiHKM BHBYAIU JUHAMIKY BMIiCTY
3araJpHOTO OiJIKa, TIFOKO3M, aKTUBHOCTI JIy>KHOT (hocdarasu, ajaHiH- i acapraTaMiHOTpaHCc(epas, piBHIO MAJOHOBOTO ialbACTiay
MICJIS JTIOKAJIBHOI KP1OACCTPYKINT MEeUiHKH. AHATI3 JMHAMIKA 3a3HAYCHHUX MMOKA3HHUKIB TO3BOJHB 3pOOHTH BHCHOBOK, IO JIOKAJIbHA
KpIOJECTPYKIIisl HOPMATbHOT IEYiHKU BUKJIMKA€ KOPOTKOYACHI 1 MOMIpHI MOpyIIeHHs 11 QyHKIIOHATBHOI aKTUBHOCTI, a JIOKaJbHUN
KpIOBIUTUB Ha HUPOTHYHO 3MiHEHY MEYiHKY ICTOTHO He 301IBIITY€ XapaKTepHi IUTS I[bOT0 3aXBOPIOBaHHS METa0OIIYHI 3pYIICHHS.

In blood serum of rabbits with normal liver and experimental liver cirrhosis we investigated the dynamics of the content of total
protein, glucose, activity of alkaline phosphatase (APh), alanine- and aspartate aminotransferases (AlT and AsT), level of malone
dialdehyde (MDA) after a local liver cryodestruction. Analysis of the dynamics of the mentioned indices allowed to conclude that
local cryodestruction of normal liver has caused short-term and moderate impairments of its functional activity, and local cryoeffect

on cirrhosis-changed liver significantly did not aggravate metabolic changes, characteristic for this disease.

JIroboe moBpexaeHNEe MEUYEHOYHON MapeHXHUMBI
COMPOBOXIAETCS] HAPYILIEHUEM Pa3InYHbIX METabomu-
YeCKUX (PyHKIMI IIEYeHH, YTO OTPAKACTCS HA CONEPyKaHNH
COOTBETCTBYIOILIMX METaOOIUTOB B CHIBOPOTKE KpoBy. Yariie
BCETO BBIPAKEHHOCTb METa0OIMYECKUX HapyIIeHUH B
CHIBOPOTKE KOPPENHPYET C TSHKECTHIO IOBPEXKACHHSI OpraHa.
[Ipu ouaroBbIX (OMyXOJIM, KUCTBHI, aIbBEOKOKKO3) H
T dy3HBIX (XPOHUYECKHUI TemaTuT, MUPPO3 TIEUCHH )
MOPXEHUAX MEYEHN NPUMEHSETCS JOKaJlbHAs KPHO-
nectpykuus. JlokanbHOEe KpHOMOBpEXAEHUE, 00pasys B
TIeYEHN OTPaHUYEHHYO 30HYy HEKPO03a 1 OKPY>KalOILHIA €er0
BOCTIJIMTENBHBIHN Oapbep, JOTDKHO BBI3BIBATH 1 OIPEIETICH-
Hble MeTabornmyeckue peakuuu. [Ipu 3tom, oueBuHO, 3T
peaKiuu Ha KPHUOBO3ACHCTBHE HOPMAIBHOW M TIaTONO-
FHYECKH M3MEHEHHOH MEeYeHH MOTYT CYLIECTBEHHO
OTIIMYATHCS, TIPEK/IE BCETO M0 MHTEHCHBHOCTH.

[pu n3yyeHnn Meradbommueckux 3PGHEeKToB KPHOIOB-
PEKIIEHNS TTEYEHH B CHIBOPOTKE KPOBH 3I0POBBIX KPOJIMKOB
U C SKCHEPUMEHTAIBHBIM LIUPPO30M ONPENCIISLIA PAA
OMOXMMHUYECKUX IOKa3aTeliel, XapaKTepu3yoLunx
(YHKLIMOHAJIBHOE COCTOSHUE NMEUEHH W CTENEeHb €e
noBpexaeHus. JlaHHbIe CBEAEHUSI MOTYT IOMOYb B
JUAarHOCTHKE BO3MOXKHBIX MOOOYHBIX peakUuil Ha
KPHOIIOBPEXICHHS, IPOTHO3UPOBAHUN PE3YIBTaTOB
KPUOXHUPYPIUM U KOHTpoJie 3(p(EeKTHBHOCTH BOCCTAHO-
BUTEJIBHBIX MPOLIECCOB.

OKCIIepUMEHTHI IPOBEACHBI Ha 19 KpommKax Hopoabl
HMuammmia o6oero mona BecoM 3,0-3,5 kr. Dddexrs
KPHOBO3JEHUCTBHS M3y4alll HA 3I0POBBIX JKUBOTHBIX
NPOBJIEMbI
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Any damage of liver parenchyma is accompanied
with the impairment of various metabolic hepatic
functions, that affects the content of corresponding
metabolites in blood serum. Manifestation of metabolic
injuries in a serum often correlates with the severity
of an organ damage. Local cryodestruction is used
when treating focal liver damages (tumors, cysts,
alveococcosis) and diffuse ones (chronic hepatitis, liver
cirrhosis). Local cryodestruction, when forming in liver
a limited necrosis zone and inflammatory barrier,
surrounding necrosis also should cause certain
metabolic reactions. Obviously, in the given case these
responses of normal and pathologically changed liver
to cryoeffect may significantly differ, first of all, by
the intensity.

When studying metabolic effects of liver
cryodamage in blood serum of healthy rabbits and
animals with experimental cirrhosis we determined
the series of biochemical indices, characterizing a
functional liver state and its damage degree. The
data may be helpful in the diagnostics of side
reactions to cryodamage, forecasting the results of
cryosurgery and in controlling the efficiency of
recovering processes.

The experiments were performed in 3.0-3.5 kg’
Chinchilla rabbits (19 animals) of both sexes.
Cryoeffect was studied in healthy animals (7 rabbits)
and ones with experimental cirrhosis (12 rabbits),
which was induced by subcutaneous injection of 40%
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(7 KpPOJIMKOB) U >KUBOTHBIX C 3KCTIEPUMEHTAIBLHBIM
Uppo30oM (12 KpONHKOB), KOTOPBINA BBI3BIBAIIH ITOKOXK-
HeiM BBenieHneM 40%-ro macnsHoro pactBopa CCL, 2
pasa B HEJIENIo Ha IPOTSHKEHUH 3-X MECSIIEeB U3 pacueTa
0,2 M1 pacTBOpa Ha 1 KT Maccel cormiacHo MeToauke [3].

KpuoBo3zelicTBre Ha Me4YeHb OCYIIECTBISUIN TPU
JIAapOCKOTIMYECKON OMepanuy Mmoji TeKCeHaI0BbIM
HapKO30M C [IOMOILIBIO a30THOTO KPHO30Ha C ANAMETPOM
anrkaropa 11 MM B 2-X TOUKax, SKCHO3ULMS 2 MUH B
Ka)XJIOH, 4TO MPUBOAMIO K TPOMOPaKUBAHUIO TTEUSHU
Ha BCIO TyOMHY Ha y4acTKe, COCTaBIIsIoIeM okosio 10%
€€ Macchbl.

KpoBb 1151 OMOXMMHUYECKIX HCCIISIOBAHMI Opay U3
KpaeBOH BEHBI yXa JI0 YTPEHHETO KOPMJICHHS dKHBOTHBIX
JI0 KpUOBO3/IEHCTBUS (MCXOIHBIC MOKA3aTeln) U B
JMHAMFKE Ha MPOTshKeHHH 2-X MmecsueB. [lokazarenu
ompenensu Ha 1-e, 3-u, 7-e, 14-e u 60-¢ cyTku nocie
OTIepaIuy.

B chIBOpOTKE KPOBH SKCIIEPUMEHTATBEHBIX JKHBOTHBIX
M3ydaiay JUHAMUKY CONIEpKaHUs oOImiero oenka [2],
KOHLEHTpaluu Ntoko3bl, akTuBHOCTH 11D, AnT u AcT,
a taxke ypoBeHb MJIA. JIOCTOBEpHOCTh pe3ybTaToB
OLICHUBAJTU C TIOMOIIIBIO t-KpuTepust CThIONCHTA.

Kaxk 13BecTHO, 1eueHs SIBISETCS KITFOUYEBBIM OPTaHOM
OCHOBHBIX aCIEKTOB MeTaboln3Ma, B TOM YHCIE
YIIIEBOAHOTO, OETIKOBOTO M XKHPOBOTO OOMEHA.

AHanmm3 JMHAMUKY TITFOKO3EI B KPOBU 0OCIIE/IOBaH-
HBIX XUBOTHBIX (Tabi. 1) CBHUIAETEIHCTBOBAN, YTO
KPHOBO3/ICHCTBHE HE BBI3BIBAIIO BBIPAKEHHBIX (DYHKITHO-
HaJIPHBIX HApYNICHWH B MEUYEHH, 3aTParHBaIOIIUX
YIIEeBOAHBIN OOMEH, a TaKXe HEe OTATOIIANI0 €ro
HapyIIeHUs, CBA3aHHbBIE C Pa3BUTUEM DKCIIEPHUMEH-
TaJIBHOTO IUppo3a. HTEeTpalbHBIM MMOKa3aTeaeM
COCTOSIHHA OENKOBOro OOMEHa SIBISIETCS COAEpKaHHE
obmiero Oeika B CHIBOPOTKE KpOBH. M3BecTHO, 4TO
HanOoJee YacThIM CJIEJCTBHEM 3a00JICBaHUH TICUCHU
SIBJISICTCSI TUITOTIPOTEHHEMUSL, TAK KAK IMEHHO B ITEUSHU
cunTesnpyercs 90% OEKOB CHIBOPOTKH, B TOM YHCIIE
BeChb anb0yMUH, OOJBIIMHCTBO IIOOYJIHMHOB, MHOTHE
OCJIKM CHCTEMBI CBEPTHIBAHHS KPOBH, (PUOPHHOIN3A U
apyrue Oenku [2].

B mHammx skcnepuMeHTaxX KpPHOBO3JCHCTBUE Ha
HOPMAJIEHYIO TIe9€Hb BBI3BIBAIIO YMEPEHHYIO THITOIPO-
TEMHEMHIO Y)Ke Ha 1-e cyTku HaOmoneHuit (tadm. 1).
Haunbonee nuskuii yposens odmero oemnka (Ha 40% Hioke
HOpMBL, p < 0,01) ormeuancs Ha 3-M CYyTKH mOcie
KpuoBozeiicTBus. K KoHIly 2-ro mMecsiia mokasareib
MOJTHOCTHIO HOPMaJTM30BaJICS.

Pa3Butne sKCIEpUMEHTANBHOTO IIMPPO3a MEYCHU
KPOJIMKOB BBI3BIBAJIO BBIPAXKEHHYIO THIIOTPOTCHHE-
MHIO — coepkaHue obmiero Oeinka B CHIBOPOTKE
cHmxanock Ha 16% (p < 0,05). JlokanbHas Kpuoaec-
TPYKIUS TUPPOTHYECKA M3MEHEHHOHN TICUEHH C YKe
YIHETEHHOH OENIOKCHHTETHIECKON (PyHKLIMEH prBoaMIIa
K JIOTIOJIHUTEIHHOMY YIITYOIICHUIO THITONIPOTEHHEMHUN:
conepkaHue 00I1Iero OeNka B CBIBOPOTKE OBLIO CHIKEHO
B TEUEHHE 2-X HeJeIb UCCIIENOBAHNS 110 CPABHEHHIO C
HCXOIHBIMHU [TOKA3aTeIIsIMU B AaHHOM rpyte Ha 10-20%,
(p < 0,05). Kpome Toro, B mepBble 2 HeIelu HOCie
MPOBJIEMbI
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oil solution of CCl, twice a week during 3 months in
respect of 0.2 ml solution per 1 kg of the mass
according to the method [3].

Cryoeffect on liver was performed during
laparoscopic operation under hexenal anesthesia by
means of nitrogen cryoprobe with 11mm diameter
of an applicator in two points, 2 min exposure in
each of them, that resulted in a liver freezing in all
its depth in the site, making about 10% of its mass.

The blood for biochemical tests was taken out
of marginal ear vein before animals’ feeding in the
morning before the cryoeffect (initial indices) and
in the dynamics within two months. The indices were
determined to the 1%, 37, 7 14" and 60" days after
the operation.

In blood serum of experimental animals we
studied the dynamics of total protein content [2],
glucose concentration, alkaline phosphatase activity.
Statistical evaluation of the results was estimated
by means of Student’s t-criterion.

Tabauua 1. BiausHue JI0KaJbHOTO KPUOTIOBPEKIACHUS
TMEYCHN Ha COACPIIKAHUC ICIaTO3aBUCUMBIX MeTaboIu-
TOB B CBIBOPOTKE KPOBHU KPOJIMKOB ¢ HOpMabHOU N
(n=7) n unpporruecku n3mMmeHennou C (n = 12)
IICUCHBIO

Table 1. Effect of liver local cryodamage on the
content of hepato-dependent metabolites in blood
serum of rabbits with normal (n=7) and cirrhosis-
changed (n=12) liver

Cpoku uc- .
CAeAOBAHUS, CYT FMOKoia' 606mm}1 N['A'A/'
Terms of MMOAB/ A ENOK, T/ A MKMOAB/ MA
investigation Glucose, Total MDA,
da(‘;s ! mM/1 protein, g/1 mM/ml
WcxopHbre N 3,8=+0,46 77,9%2,6 35,1%1,2
ImoKasaTeAn
Initial
indices c 6,1=0,75° 6531872 106,3%+5,6 ?
N 4,1+0,4 70,3+0,2! 253+29'!
1
C 6,8+0,57 2 58,4=%2,1 12 188,077 12
N 4,5%0,7 54,053 ! 28,8+1,08 !
3
C 7,1+0,49 2 52,8+3,3! 95,5+13,72
N 5,3%+0,35" 69,0+3,0! 17,5+3,6!
7
C 7,4%+0,65 2 50,6+4,5 "2 122,1+9,6 2
N 4,6=+0,5 71,0+1,7! 154+32!
14
C 7,6%+0,57 2 55,4+3,8 12 165,1%6,2 12
N 4,15%+0,61 74,7+2,1 31,7+2,7
60
C 5,8+0,46 2 62,4+1,72 131,6+4,8 2
Mpumeuyanus: '—p<0,05 M0 OTHOUIEHHIO K HCXOTHBIM
MI0Ka3aTeNsAM B IPYIIIIE;
2 — p<0,05 mMesx1y HOKa3aTes MK KUBOTHBIX C
HOPMAJIbHOH ¥ IUPPOTHUECKH U3MEHEHHON NTEYEHBIO
Notes: !'— p<0,05 in respect of initial indices in the group;

2~ p<0,05 between the indices of animals with

normal and cirrhosis-changed liver.
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KPHOBO3AEHUCTBHUS Y KPOIMKOB C AKCIIEPUMEHTAIBHBIM
LIIPPO30M cofepKaHue 0OLIero OerKa B CHIBOPOTKE ObLIO
Ha 15-17% Hike aHaIOTMYHBIX MTOKA3aTeNel y 310pOBBIX
#MBOTHBIX (p <0,05). K koniy Habmonenuii (60-e cyTku
OCJIe KPUOBO3ACHCTBUS) COAEpIKaHKe 0OILEro CHIBOPO-
TOYHOTO O€JKa Y KPOJIMKOB C LIMPPO30M BO3BPAILAIOCH
K NCXOJHOMY YPOBHIO. B 11€710M MOKHO OTMETHTB, 4TO
KPHOBO3JE€HCTBUE HA UPPOTUYECKH U3MEHEHHYIO
[e4eHb BPEMEHHO YCHJIMBAJIO HEJOCTAaTOYHOCTH
0EJIOKCUHTETHYECKON (PYHKLINH TIEYCHH.

N3BecTHO, UTO BayKHBIM 3BEHOM B I1ATOT€HE3€ MHOTUX
3a00JICBaHUIl ABISAETCS OKCUAATUBHBINA CTpECC BCIE-
CTBHE aKTHBALMM MPOLECCOB CBOOOIHOPAIUKAIEHOTO
okucnenus [1]. TloBeienue ypoBHs MJIA kak oqHOro
13 KOHEYHBIX MPOAYKTOB MEPEKUCHOTO OKUCIEHUS
murmoB (I1OJ]) B kpoBu siBIsieTCs: HeCeU(pHYECKUM
MoKa3aresieM TSDKECTH MaToIoruueckoro npouecca [1].

JlokanbHass KpHOAECTPYKLMSL HOPMAIbHONW MEYEHN
KpOJIMKOB BO3/IEHCTBOBANAa HA KOHLEHTpaimio MJIA B
CBIBOPOTKE KpoBH (Tabin. 1). 3HaueHUs mokasaremns
CHIDKAJIMCh OTHOCUTENILHO UCXOHBIX B 1-€ CyTKH Iociie
kproBozzaeiicTBus (Ha 18%,  p <0,05) u npomomkanmm
CHIDKAThCS TIepBbIe 2 Helenu HaOmoneHui - Ha 14-e
CYTKH yPOBEHb ChIBOpOTouHOr0 M/IA OBl B 2 pasa HiKe
ucxoaHoro (p <0,001). K koHIy nccnenoBanus ypoBeHb
MJIA B 3T0#i TpymIie HOPMaIH30BBIBAJICS.

3arpaBka KcrepuMeHTaNbHbIX KUBOTHBIX CCl, n
pasBUTHE LUPPO3a TIEUEHH BBI3BIBAIN PE3KUI MOABEM
ypoBHs MJIA B cbiBOpoTke (B 3 pa3a BbIlI€ HOPMBI,
p<0,001). KpuoBo3zaeiicTBue Ha LHUPPOTUUECKH
W3MEHEHHYIO IIeYeHb B 1-€ CyTKH elie 60j1ee MOBHIIIAIO0
ypoBerb MJIA (Ha 80% OTHOCHUTEIBHO MCXOIHOTO
YPOBHSI y 3aTpaBJI€HHBIX HUBOTHBIX). OnHaKo Ha 3-H
CYTKU HaOIIONCHUI YPOBEHb IOKa3aresisi BO3BpAILalIcs
K MCXOIHBIM 3HAU€HUSM M BECh OCTAJIBHON IEpUON
HaOTIONEHHH 32 HCKITFOYEHNEM 14-X CyTOK CYIIECTBEHHO
He n3MeHsicsa. Cneyer OTMETHTh, YTO BECh NMEPHON
nccienoBaHus ypoBeHb M/IA y »KHBOTHBIX C IUPPO30OM
0611 B 3-10 pa3 BbIlIe, YeM Y KPOJIMKOB ¢ HOPMAJILHOM
nedeHbro. KprnoBozaelcTBie yCHIIMBAJIO aKTHBHOCTD
[1OJI TonbKO B OTAEIBHBIE IEPUOBI PA3BUTHS [IATONO-
rudeckoro nporecca (1- u 14-e cyTku), a B ocTanbHOE
BpEMs CYLUIECTBEHHO HE BIUAJIO Ha aKTHBHU3ALUIO
npoueccoB [10JI B moBpexIeHHON NTEUEeHN.

N3BecTHO, UTO OCHOBHBIM MCTOYHHUKOM MPOIYKTOB
[TOJI, B Tom unciie MJIA, sBisitorest hocdomumnuabt
KJIETOUYHBIX MeMOpaH [1], mostomy ypoBens MJ/IA B
KPOBH OTpPa)KaeT CTENEHb AESCTPYKUIUH MEMOpaHHBIX
CTPYKTYp JIFOOBIX KJIETOK OpraHuMa. B nanHom ciryuae
npoBeleHHble MOP(OTOrHIEeCKUE HCCIEA0BaHUS
HOPMAJIHOM ME€YEHH JEMOHCTPHUPYIOT BOSHUKHOBEHHE
30HBI HEKPO3a B PE3YJbTaTe KPHOBO3AECUCTBHSA, UTO
[IpenoaraeT pa3pyLieHNe ONPeETIeHHOTO KOJTIeCTBa
TeNaToMTOB U APYTHX KJIETOK, OTHAKO 3TO HE TOJIBKO HE
COMPOBOXKIAJIOCH BEIOpocoM MIA B CBIBOPOTKY KPOBH,
HO JJa’ke CIIOCOOCTBOBAJIO CHHKCHHUIO €r0 YPOBHS B
OTAENbHBIC Teproabl HabmtoneHuit (7-14 cyTt mocine
KpUOBO3AeHCTBUsI). MOXHO NPEANOI0XKHUTh IBa
Hanbosee BEPOATHBIX MEXaHU3Ma, OOBSICHSAIOIINX 3TOT

NPOBJIEMbI
KPHOBMOJIOMMH
2002, N2 3

As it is known, liver is a key organ for major
aspects of metabolism, hydrogen, protein and lipid
exchange as well.

Analysis of glucose dynamics in the blood of
examined animals (Table 10) testified to the fact that
cryoeffect did not cause manifested functional failures
in liver, affecting hydrogen metabolism, as well as did
not make aggravate its impairments related to the
develop-ment of experimental cirrhosis.

The content of total protein in blood serum is an
integral index of the state of protein metabolism. It is
known that hypoproteinemia is the most spread cause
of liver diseases, because 90% of serum proteins are
synthesized directly in liver, as well as total albumin,
the majority of globulins, many of the proteins of the
system of blood coagulation, fibrinolysis etc [2].

In our experiments the cryoeffect on normal liver
caused a moderate hypoproteinemia even to the 1*
day of observation (Table 1). The lowest level of total
protein (by 40% lower comparing to the norm, P<0.01)
was noted to the 3 day after the cryoeffect. To the
2" month the index has completely normalised.

The development of experimental liver cirrhosis in
rabbits caused a manifested hypoproteinemia: total
protein content in serum decreased by 16% (P<0.05).
Local cryodestruction of cirrhosis-changed liver with
already suppressed protein synthesizing function
resulted in an additional potentiation of hypoproteinemia:
the total protein content in serum was decreased by
10-20% within two weeks of investigation comparing
to initial indices in the group. In addition, in first two
weeks following cryopreservation the total protein
content in serum of rats with experimental cirrhosis
was by 15-17% lower than the same indices in healthy
animals (P<0.05). To the end of observation (the 60*
day following cryoeffect) the content of total serum
albumin in rats with cirrhosis returned to the initial level.
In general, we can note that cryoeffect on cirrhosis-
changed liver temporarily increased an insufficiency
of liver protein-synthesizing function.

It is known that oxidative stress resulted from the
activation of free-radical oxidation processes is an
important link in the pathogenesis of various diseases
[1]. Anincrease of MDA level as one of final products
of lipid peroxidation LPO in blood is non-specific index
of the pathological process severity [1].

Local cryodestruction of normal liver in rabbits
affected the MDA concentration in blood serum
(Table 1). The index values decreased in respect of
initial data to the 1% day after cryoeffect (by 18%,
P<0,05) and continued the reducing during first 2
weeks of observation: to the 14" day the level of serum
MDA was twice lower than an initial one (P<0.001).
To the end of investigation the MDA level in this group
has normalized.

Poisoning of experimental animals with CCl, and
development of liver cirrhosis caused a sharp increase
of MDA level in serum (thrice higher than in the norm,
P<0.001). Cryoeffect on cirrhosis-changed liver to the
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(enomen: 3anepxka nmpoaykros [10JI B meyenu B cuity
HW3MEHEHUs KalWUIIPHON MPOHULAEMOCTH TKaHEH,
MOABEPTIINXCSA KPHOBO3ICHCTBHIO, U pA3BUTUE CUCTEM-
HOM peaKIy OpraHu3Ma Ha MECTHOE KPHOIIOBPEKIEHHE
[IEYEHHU — KOMIIEHCATOPHYI0 THIEpPaKTUBALMIO
AHTHOKCHIIAHTHBIX cucTteM. OueBUAHO, 00a MeXaHU3Ma
MOTYT JEHCTBOBATh TOJIBKO Y 3I0POBBIX )KUBOTHBIX. [Ipn
LUPPO3€ MIEUEHH, KaK U3BECTHO, OTMEUAETCs CHUKEHHE
aHTUOKCcHAAHTHOro norteHuuana [1]. Iloatomy y
KUBOTHBIX C IIUPPOTUYECKH M3MEHEHHOW MEUYEHBIO
KpPHOBO3AECHCTBUE HE BBI3BIBAJIO CHUKEHUS NTPOTYKTOB
[1OJI B kpoBH, OIHAKO NPEMSATCTBOBANIO BEIOpocy MIA
MPaKTUYECKH BECh Mepuoa HabmopeHuil. MoxHO
MIPETON0KNTh, YTO KPUOBO3AECHCTBUE TPU LIUPPO3E
MIEYCHHU CHIDKAET BHIPAKEHHOCTH OOIIEro CHHApPOMA
MEPOKCUIAIINN B OPTaHU3ME.

Haunbornee uyBcTBUTEIBLHBIM OKA3aTENIEM COCTOSHUS
MEYCHOYHOW MapeHXHUMBI SIBISIETCS aKTUBHOCTD pAla
(hepMEHTOB NEYEHH B CHIBOPOTKE KPOBHU, B TOM YHMCIIE
amuHoTpaHchepas, 11D, anpronassl u apyrux [2].

AHanM3 IMHAMHUKH T'elaTo3aBUCUMBIX (PEPMEHTOB
kpoBHU (Tabn. 2) MmoKa3bplBaeT, YTO JIOKaJIbHas
KPUOJECTPYKIUS NEUEHU B OCHOBHOM TOPMO3HUT MX
BBIOPOC B 00I1IE€ IUPKYIISATOPHOE PYCIIO. Y JKUBOTHBIX C
HOpMAaJILHOM MEYEHBIO MOBbIILICHHE aKTUBHOCTU AcT B
CBIBOPOTKE OTMEYAJIOCH TOJIBKO B pAaHHUI ITEPHOJ TIOCIIE
kpuoBo3zaeiicteus (1-3 cyT.) Ha QoHE OTCYTCTBHSA
noBblieHus aktuBHOCTH [P Bech mepuon Habmo-
JeHUuH. Y KUBOTHBIX C LIUPPOTUUYECKH U3MEHEHHOM
nevyeHbto HaOmonanu (a3Hele U3MEHEHNS! aKTUBHOCTH
AnT OTHOCUTENBHO UCXOAHBIX BETMYMH, KOITIa IEPHO/BI
ee cHipkeHus (1-, 7-e CyTKH) YepeIoBaIiCh C IepHoAaMu
nioBbIeHus (3-u, 14-e cytku). AkruBHOCTh AcT mocie
KPaTKOBPEMEHHOTO MOBBIIeHHS (1-€ CyTKM) CHUKaach
WM COOTBETCTBOBAJa MCXOJHBIM IOKa3aTemsM,
MPUMEPHO TaK e M3MeHsIach akTUBHOCTH LL[D.

OOBIYHO siBIEHMS THIIOGEPMEHTEMUH TIPH 3a00I1e-
BaHUSX MEYEHH MOATBEPIKAAIOT TSHKEMYIO TEYEHOUHO-
KJIETOUYHYI0 HeJ0CTarouHoCTh [2]. Onanako 3¢ dexTs
KPHOBO3/ICHCTBUSI HA HOPMaJIbHYIO II€YEHb B HAllleM
HCCIIEOBAaHUN MOTYT CBHIETENBCTBOBATh M O JIPYTHX
MEXaHU3Max JaHHOTO SIBJICHHS: TOPMOKEHHUH LIUTOIN3A
B NEYEHOYHOH MapeHXuMe, 3aJepKKke MeTaboJInTOB B
MIeYEeHH BCJICNICTBIE HAPYILIECHUsI KalWUIAPHON POHHU-
LAEMOCTH, & TaKKe CHIDKCHUU OEOKCHHTETUYECKOM
AKTUBHOCTH TrenaTonuToB. OUeBUIHO, BO3ZMOXKHO
napajuieIbHOE Pa3BUTHE ITUX MpoLeccoB. O HapyIeHUN
COCYMCTON IIPOHULIAEMOCTHU CBUIETENILCTBYET TUHAMH-
ka M/IA B CBIBOPOTKE KPOBH, O TIOIaBIICHIN OETIOKCHHTE-
THYECKOH aKTUBHOCTH TEYEHH — SIBJICHUST yMEPEHHOM
TUNONPOTEMHEMHUN TNPU KPHUOBO3JIEHCTBUU Ha
HOPMaJIbHYIO TI€YE€Hb M TPAH3UTOPHOE YCYTryOieHue
TUMONPOTEMHEMHUN TIPU KPHUOBO3JIEHCTBUU Ha
LUPPOTUYECKH N3MEHEHHBIN OpraH.

Takum 00pa3zoM, Mo JUHAMUKE TeraTo3aBUCHMBIX
METa0O0IUTOB B CHIBOPOTKE KPOBH MOXKHO CHENATh
3aKJIIOYEHNE, YTO JIOKaJIbHAsI KPUOAECTPYKLINS HOPMAJTb-
HOH I1eYeHH BBI3bIBACT KPATKOBPEMEHHBIE U YMEPEHHbIE
HapyleHus: ee QYHKUMOHAJIbHON aKTUBHOCTH, a
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1** day increased the MDA level (by 80% in respect
of the initial level in poisoned animals). However to
the 3™ day of observation the index level returned to
initial values and the rest period of observation did not
change significantly, except the 14" day. It should be
noted that during the whole investigation period the
MDA level was by 3-10 times higher in animals with
cirrhosis, comparing to the rabbits with normal liver.
Cryoeffect increased the LPO activity only during
certain periods of the pathological process development
(the I**and 14" days), during the rest of the time it did
not affect significantly the activation of LPO processes
in a damaged liver.

It is known that phospholipids of cell membranes
[1] are the main source for LPO products, and MDA
as well, therefore MDA level in blood reflects the
destruction extent in membrane structures of any
organism cell. In the given case morphological
investigations performed for normal liver have
demonstrated the appearance of necrosis zone as a
result of cryoeffect, supposing the damage of certain
number of hepatocytes and other cells, however this
process was not only accompanied with MDA release
into blood serum, but even promoted to its level
reduction during certain periods of observation (the 7-
14 days after cryopreservation). Two of the most
probable mechanisms can be supposed, explaining this
phenomenon: delay of LPO products in liver caused
by the change of capillary permeability in the tissues,
subjected to cryoeffect, and development of an
organism’s systemic response to a local liver
cryodamage, compensatory hyperactivation of
antioxidative system. Obviously, both mechanisms may
function only in healthy animals. It is a well-known
fact that the reduction of antioxidative potential is noted
during liver cirrhosis [1]. Therefore in animals with
cirrhosis-changed liver the cryoeffect did not cause
the reduction of LPO products in blood, however this
fact prevented the MDA release during practically the
whole observation period. It can be supposed, that the
cryoeffect during liver cirrhosis reduces the
manifestation of the total peroxidation syndrome in an
organism.

The most susceptible index for the state of liver
parenchyma is the activity of the series of liver enzymes
in blood serum, as well as aminotransferases, alkaline
phosphatase, aldolase etc [2].

Analysis of the dynamics of hepato-dependent blood
enzymes (Table 2) has demonstrated that local liver
cryodestruction inhibits, mainly, their release into the
whole circulatory flow. In animals with normal liver
an increase of AsT activity in serum was noted only in
early period after the cryoeffect (1-3 day) at the
background of the absence of alkaline phosphatase
increase during all the observation period. In animals
with cirrhosis-changed liver we have noted the phase
changes of AIT activity in respect of initial values, when
the periods of its reduction (1-7 days) alternated with
the periods of increase (the 3",the 14" days). AsT
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Taoauuna 2. BiusHue 10KaIbHOT0 KPUOTIOBPEKICHUS
TICUYCHH Ha aKTUBHOCTD I'eNIaTO3aBUCUMBIX (DEPMEHTOB B
CBIBOPOTKE KPOBH KPOJIHMKOB ¢ HOpMaiibHOU N (n=7) n

nupportudecku n3smMeHeHHou C (n = 12) me4yeHpro

Table 2. Effect of local liver cryodamage on the activity of
hepato-dependent enzymes in blood serum of rabbits
with normal (n=7) and cirrhosis-
changed (c=12) liver

Cpoxku uc- AAT, AcT, o ,
CACAOBAHIZ CYT |\ 1y \oAB/9'MA | MKMOAB/4'MA D, ea/n
Terms of AIT AsT APh
i tigation, units/1

1nvez ! mM/hr ml mM/hr ml
ays
Hcxopnble | N 0,52=+0,05 0,20+0,03 105,3%+16,0
moKasaTeAr
Initial
indices C 1,3+0,08 0,26+0,07 42,0=7,9
N 0,94=+0,12 0,58+0,1 126,9+9,0
1
C 0,66=+0,13 0,42+0,09 70,0%=5,1
N 0,86=+0,1 0,65=+0,14 91,3%=11,0
3
C 3,4+=0,78 0,26+0,01 72,0=10,7
N 0,65=+0,09 0,49=+0,07 57,8+9,0
7
C 0,36=+0,17 0,070,009 40,0+6,6
N 0,58=+0,12 0,35%0,10 60,0+6,5
14
C 0,87=+0,14 0,32=+0,05 31,0+4,0
N 0,55=+0,2 0,28=+0,05 92,3+8,9
60
C 0,94=+0,15 0,28=+0,08 38,6+2,3
Mpumeuanunsi: '—p<0,05 110 OTHOWIECHUIO K HCXOAHBIM

[OKa3aTessM B IPyIIe;
2 —p<0,05 Mex Iy moKa3aTeIsIMHU )KUBOTHBIX C

HOPMAJIBHOI M IUPPOTHYECKH H3MEHEHHOMH IIeYeHbIO
Notes: ! — p<0,05 in respect of initial indices in the group;
2— p<0,05 between the indices of animals with
normal and cirrhosis-changed liver.

JIOKATbHOE KPHOBO3JEHCTBUE HA MUPPOTHUECCKH
HM3MEHEHHYIO MEYeHb CYNECTBEHHO HE yCyryoiser
XapaKTepHbIE T 3TOTO 3a00IEeBaHNS METAOOIIYECKHEe
CIBUTH.

JNutepartypa

1. Bapabou B.A., Cymkoeol [.A. OKMCANTENbHO-aHTUOKCU-
OaHTHbIA romeocTta3 B HOpMe W naTonoruu.—
Knes:YepHobbinbuHgopm, 1997.4.1.— C.40-45.

2. MeduyuHckue nabopatopHble TexHonoruu: CnpasoyHuk / MNopg,
pea. A.W.Kapnuwenko. — CIM6.:MHTepmeauka, 1999.— T.2.—
C. 58-59, 100-101.

3. Pybeukol J1.C., KopomkuHa P.H. Metoauka co3gaHus
3KCNEepPMMEHTAanNbHOro LMppo3a neyeHn y kponukos // Bron.
akcnepum. 6uon. umen. — 1960.— Ne 7.— C.122-124.

Hocmynuna 2.07.2002

NPOBJIEMbI
KPHOBMOJIOMMH
2002, N2 3

activity after a short-time increase (the 1% day)
decreased or corresponded to initial indices, nearly the
same change was noted for the alkaline phosphatase
activity.

Usually the phenomena for hypoenzymia during
liver diseases confirm a severe stage of liver-cellular
insufficiency [2]. However the cryoeffect on normal
liver in our investigation may also testify to other
mechanisms of this phenomena: cytolysis’ inhibition in
liver parenchyma, metabolites’ delay in liver due to
the impairment of capillary permeability, as well as the
reduction of protein-synthesizing hepatocytes’ activity.
Obviously, a simultaneous development of these
processes is possible. MDA dynamics in blood serum
testifies to the impairment of vascular permeability;
phenomena of moderate hypoproteinemia during the
cryoeffect on normal liver and transitory aggravation
of hypoproteinemia at cryoeffect on cirrhosis-changed
organ testify to the inhibition of protein-synthesizing
liver activity.

Thus, according to the dynamics of hepato-
dependent metabolites in blood serum we can conclude,
that local cryodestruction of normal liver causes short-
term and moderate impairments of its functional
activity, and local cryoeffect on a cirrhosis-changed
liver does not aggravate the characteristic for this
disease metabolic changes.
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