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Combined Usage of Cryodestruction and Xenoextract to Stimulate Liver
Regeneration in Rats With Experimental Cirrhosis

VccnenoBanack BOSMOKHOCTh CTUMYJISILIMU PENapaTHBHBIX MPOLECCOB MEUCHH MPU IKCIEPUMEHTAIBHOM LMPPO3€ MEYCHH U
COYETaHHOM HCIIOJIb30BaHHU BOIHO-COJICBOIO KCEHOAKCTPAKTA M KPHOJACCTPYKLHMHU. [T0Ka3aHO, YTO COYETAHHOE HCIIOIb30BAHHE
KPUOJECTPYKIMH [EUCHH H KCEHOAKCTPAKTA CIIOCOOCTBYET 00JIee MHTCHCHBHOI CTUMYJISLIMH PEapaTHBHbIX POLIECCOB B IUPPOTHYECKU
N3MCHEHHOI! [IEYEHH 10 CPAaBHCHHIO C KPHOJCCTPYKIHUEH, B PE3yIbTaTe 4ero HabI0AaI0TCs CHIKCHHE aKTHBHOCTH aMUHOTpaHcdepas,
yPOBHsI OnnpyOrHa, HOpMAITH3aLHs IEPEKUCHBIX MPOLIECCOB U MOBBIILICHHE KOHIICHTPALUK aTbOYMIHA B CBIBOPOTKE KPOBH KPBIC Ha
(oHe dKCIIEPUMEHTAIBHOTO IUPPO3a IICUYCHH.

Knrouesvle cnosa: SkCriepuMEHTaIbHbIN IIUPPO3 IIEUCHH, KPHOJICCTPYKIIMS, aMHHOTPaHC(hepasbl, IEPEKUCHOE OKUCIICHUE JIUITHIOB,
anbOyMUH, OMITUPYOUH.

JlocnimkyBanack MOKIUBICTh CTHMYJISALIT perapaTHBHUX MPOILECIB MEYIHKU MPH €KCIEPHUMEHTAIbHOMY LUPO31 MEYiHKH i
[O€THAHOMY BHKOPHCTAHHI BOJHO-COJILOBOTO KCEHOCKCTPAKTy 1 KpiogecTpykuii. J[oBeJeHO, 0 MOEIHAHE BUKOPUCTAHHS
KpIOJAECTPYKIIiT MEHYiHKH 1 KCEHOCKCTPAKTY CIIPHsI€ OLIBII IHTCHCUBHIN CTUMYIIALIT perapaTHBHHUX IPOLECIB B MUPOTUIHO 3MIHCHIN
MIEYiHIl Y TOPiBHAHHI 3 KPIOAECTPYKIII€I0, IO BUSBISETHCS B 3HW)KECHHI aKTUBHOCTI aMiHOTpaHCcepas, piBHs OUTipyOiHy, HOpMautizaii
MEPEKUCHUX MPOLIECIB 1 M IBUIIICHH] KOHIIEHTpaIlii aibOyMiHy B CHPOBATIIi KPOBI IIypiB Ha (POHI EKCTIEPUMEHTAILHOTO IIUPO3Y NEUIHKH.

Knrouosi cnosa: excriepuMeHTAIBHUI UPO3 MEUIHKU, KPIOASCTPYKIis, aMiHOTpaHcdepasu, NepeKUCHE OKUCICHHS JIMiIiB,
anbpOyMiH, OiipyOiH.

The possibility to stimulate reparative processes in liver at experimental cirrhosis and a combined usage of aqueous-saline
xenoextract and cryodestruction was investigated. Combined use of liver cryodestruction and xenoextract was shown as contributing
to more intensive stimulation of reparative processes in cirrhotic changed liver in comparison with cryodestruction. As a result, a
decrease in aminotransferase activity, bilirubin level, the normalization of peroxide processes and increase in albumin concentration in

rat blood serum at the background of experimental liver cirrhosis were observed.
Key-words: experimental liver cirrhosis, cryodestruction, aminotransferases, lipid peroxidation, albumin, bilirubin.

Huppos neuenn (LII1) — 310 xpoHuueckoe mporpec-
cupytoniee 3aboseBanue, oOyCIOBICHHOE MOpa-
KEHHUEM MapeHXHMbl U CTPOMBI MEYEHU, TUCTPODU-
YEeCKUMHU U3MEHEHHSAMH NIEUYCHOYHBIX KJIETOK, TU(pdy3-
HBIM Pa3BUTHEM COCUHUTEIBHON TKAHU U IEPECTPON-
KOH IleueHH.

buoxumuuecku LT nposiBiseTcs B U3BMEHEHUU
YIJI€BOAHOTO, JTUMUIHOTO U OEIKOBOro oOMeHa, a
TaKk)Ke B HapyIIEHUH TOKa3aTeNel JbIXaHus U OKHC-
TUTENHHOTO (hochHOpMIMPOBAHUS MUTOXOHIPHH, yBeE-
JMYCHUN aKTUBHOCTH aMHUHOTpaHcdepas B KPOBU H
YMEHBIIEHUN UX aKTUBHOCTH B NEYEHOYHOM TKaHH,
AKTHBAIIMU NIepeKUCHOTo okucienus auruaos (I1OJT).
[IppunHaMu BO3HMKHOBEHHUS 3a00JE€BAHHUS MOTYT
OBITH BUPYCBHI I'elaTUTa, alKOTOJIN3M, TUCHYHKLUS
KEIMYHBIX MyTeH, XpOHUYECKasT HEJOCTATOYHOCTh
KpOBOOOpaIieHns, TOKCUHBI, JIEKapCTBEHHbIE Be-
eCTBa, MMapasuTapHeie 3a0omeBanus [5, 6, 11].
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Liver cirrhosis (LC) is a chronic progressing disease,
stipulated by damaging of liver parenchyma and stroma,
dystrophic changes in liver cells, diffusive development
of connective tissue and liver rearrangement.

LC biochemical manifestations are as follows:
change in carbohydrate, lipid and protein metabolism,
as well as disorder in indices of respiration and oxi-
dative phosphorylation of mitochondria, aminotrans-
ferase activity increase in blood and its reduction in
liver tissue, activation of lipid peroxidation (LPO). This
disease could be caused by hepatitis viruses, alcoholism,
biliary tracts dysfunction, chronic insuf-ficiency of
blood circulation, toxins, medicines, parasitic diseases
[5,6,11].

For cirrhosis treatment there are applied such pre-
parations with hepatoprotective effect as Essentiale,
Urolesanum, Galstena, Carsil etc. [6], contributing to
stabilization of inflammatory process in liver, elimination
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Jiist nedeHust HUppo3a NPUMEHSIOT MPenapaTsl C
renaTonpoTEeKTOPHBIM AeHCTBHEM: DcceHcuale,
Ypomnecan, ['anctena, Kapcun u ap. [6], oru 2 dex-
THBHBI JJTs CTAOMIIM3AI[N BOCTIAJIUTEIBHOTO TIpoIiecca
B [I€YEHH, JTUKBHJALNN IEYCHOUHON TUC(HYHKINH, HO
B HEKOTOPBIX CIy4asX HE MOTYT IPHOCTAHOBHTD
pasBuTHe 3a0oseBanus. Kpome TOro, Ui yCUIICHUSI
pereHepanuu ¥ BOCCTAHOBICHUS HOPMalbHOTO
(YHKIMOHAIBEHOTO OalaHca TKAHU IEYEHH UCHIOIB3YIOT
TaKUe XUPYPruuecKre METOAbI, KaK YyaCTUIHasl rernar-
9KTOMHUSI, KPUOJIECTPYKIIUS C TIOMOIIBIO KPHUOATITUIN-
KaTopa, KOTOpbhIe TPaBMAaTUYHbI U HE BCETJa UMEIOT
MOJIOKUTENbHBIN 3 dexT [6, 9, 10].

Pazpabotka Ooiiee coBepILIEHHBIX METOI0B U IIpe-
MapaToB, CTUMYJIUPYOIIUX PerapaTHBHBIC TPOIIECChI
B IUPPOTHYECKH U3MEHEHHOMW TEYCHU, SIBISETCS
aKTyaJbHOM 3a7aucil.

Panee Obuta mokaszana 3 QEeKTHUBHOCTb BOJHO-
COJICBBIX DKCTPAKTOB KCEHOTEHHOW IMEYEeHU Ha MO-
JIeTISIX IKCIIEPUMEHTAIILHOTO TOKCHYECKOTO TeaThTa
u LI xpbic, a Ha BOZHO-COJIEBOM 3KCTPAKTE CEJIC3CH-
K{ CBUHEH HCCIICOBAHO UX MPOTHBOBOCIAIUTENBHOE
nericteue [4, 8].

Lenb paboThl — H3y4YeHUE BOBMOKHOCTH CTUMYJISI-
WU pernapaTHUBHBIX MPOIECCOB MPH AKCIEPUMEH-
tasibHoM LI n coyeTraHHOM MCTIOIB30BaHUM BOJHO-
COJIEBOTO KCEHOIKCTPAKTA M KPHOICCTPYKITHH.

Matepnaabl 1 meToAbI

s ucciienoBaHusl UCIOJIB30BaNd O€NbIX Oec-
MTOPOTHBIX KPBIC-CAMIIOB. DKCIIEPUMEHTHI ITPOBEICHEI
B COOTBETCTBHH ¢ “OOMMUMHU MPUHIUIIAMH DKCIIC-
PUMEHTOB Ha XHBOTHBIX, ojoOpeHHbIME | Harmo-
HAJILHBIM KOHrpeccoM 1o omoatuke (. Kues, 2001) u
COIVIACOBAaHHBIMM C IOJOXeHUsIMU “EBponeiickoii
KonBeHIMM 0 3amTe MO3BOHOYHBIX JKHBOTHBIX, UC-
MOJB3yEMBIX ISl SKCIIEPUMEHTAIBHBIX U APYTHUX
HayuHbIX Leseil” (. CtpacOypr, 1985).

Huppo3 meueHn MOACTUPOBAIH BBEACHUEM IIO]I-
KOKHO 40%-TO MaciIsHOTO pacTBOpa TETPaxjop-
metaHa (0,2 mui/100r Maccel Tena )XKUBOTHOTO) B
TEYeHHUe IBYX MecsieB. JKHBOTHBIE ObLITH pa3/ieiIeHbl
Ha Tpu rpynmnsl (o 8 B kKaxmoi): I — kouTpons; 11 —
JKHBOTHBIM BBIOJNHsUTH KpuoaecTpykuuio (8-10 %
MacChl TIEYeHN) aBTOHOMHBIM a30THBIM KPHOAITILIH-
KaropoM ¢ JuaMeTpoM HakoHeuHuka 2 mm; I — xu-
BOTHBIM Ha ()OHE KPUOICCTPYKIIUH BHY TPHOPIOIINHHO
BBOJVJIH B TeueHHe 14 cyTok 1o 1 Mi1 KCEHOAKCTpaKTa
(cMech AKCTPaKTOB IIeUeHN HOBOPOKICHHBIX TOPOCST
U CEJE3CHKHU CBUHEH B cOOTHOIIEHUH 1:1 ¢ KOHUEH-
Tpauuei nentuos 100 Mxr/mi) [8].

CocrosHue neueHu ouenuBann Ha 1,3, 7, 14, 30-¢
CYTKH ITOCJIe OKOHYaHHS (POPMHUPOBAHUS MOJIENH U B
Ipoliecce BBEACHUS KCEHOIKCTPaKTa. AKTHBHOCTH
amuHoTpaHchepas, (MKMOJIB/MIIXY) ONPEACIISUIA 110
tect-cuctemMe AO “Pearent” (/lHempomeTpoBck),
KOHIICHTpAI[UIO aJIbOyMuHa (MI/MJI) U 0011Iero Ouiu-
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of liver dysfunction, but in some cases they can not
stop the disease development. In addition, in order to
strengthen the regeneration and recovery normal func-
tional balance in liver tissue one uses such surgical
methods as a partial hepatectomy, cryodestruction with
cryoapplicator, which traumatical and are not always
of positive effect [6, 9, 10].

Designing of more advanced methods and prepa-
rations, stimulating reparative processes in cirrhotic
changed liver is an actual task.

Previously there was shown the efficiency of
aqueous-saline extracts of xenogenous liver in the
models of experimental toxic hepatitis and LC in rats,
and in aqueous-saline extract of pig spleen there was
studied their anti-inflammatory effect [4, 8].

The work was targeted to study the possibility to
stimulate reparative processes at experimental LC and
a combined usage of aqueous-saline xenoextract and
cryodestruction.

Materials and methods

White breedless male rats were used for investi-
gation. Experiments were carried-out according to the
“General Principles of Experiments in Animals”,
approved by the I National Congress on Bioethics
(Kiev, 2001) and agreed with statements of the
“European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1985).

Liver cirrhosis was modeled by a subcutaneous
introduction of 40% oil solution of tetrachloromethane
(0.2 m1l/100 g of animals body weight) within 2 months.
Animals were divided in three groups (by 8 in each ):
It — control; II"— animals with cryodestruction
(8-10% of liver weight) using autonomous nitrogen
cryoapplicator with 2 mm tip diameter; III" — at the
background of cryodestruction animals were intrape-
ritoneally introduced by 1 ml of xenoextract (mixture
of liver extracts of newborn piglets and pig spleen
in 1:1 ratio with 100 pkg/ml peptide concentration)
within 14 days [8].

Liver state was estimated to the 1%, 3%, 7% 14%
30™ days after model formation completing and during
xenoextract introduction. Aminotransferase activity
(umol/mlxhr) was determined using “Reagent” test-
systems (Ukraine), albumin concentration (mg/ml)
and total bilirubin (umol/l) in rat blood serum were done
with “Simko” test system (Ukraine). Level of lipid
peroxidation (nmol/ml) in rat blood serum was esti-
mated by the amount of active products, reacting with
thiobarbituric acid (TBA AP) [2].

Results were statistically processed using Student-
Fisher method.

Results and discussion
Any damage of liver parenchyma is accompanied
with disorder in its metabolic function, which affects
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PpyOuHa (MKMOJIB/JT) B CHIBOPOTKE KPOBH KPBIC — 1O TECT-
cucteme “Cumko” (JIbBOB). YpOoBeHb NMEPEKUCHOTO
OKHCIIeHHS (HMOJIb/MJT) B CBIBOPOTKE KPOBH KPBIC OLie-
HUBAJIM TI0 KOJIMYECTBY MPOAYKTOB, PEarupyIOLIHX C
THOOapoutypoBoii kucnotoit (TBK) [2].

Craructuyeckyto o0paboTKy pe3ynbTaToB MPOBO-
qui o Metony CrerofeHta-Purepa.

Pe3yAbTaTbl M 00Cy)xaeHue

JIroboe moBpexJeHUe NEUEHOYHON MapeHXUMBI
COIIPOBOXKJAETCS HapyLIEHUEM MeTabolIMueCKUX
(yHKINH TIedeHH, KOTOpOE OTpakaeTcs Ha conep-
’KaHHH COOTBETCTBYIOIINX METAa0OINTOB B CBIBOPOTKE
KpoBHU. Halle BCero BbIPaKEHHOCTb METa00INUECKUX
HapyLIEHUH B CBIBOPOTKE KPOBU KOPPENUPYET CO CTe-
MIEHBIO MTOBPEXKICHUS OpraHa. B pesynbrare 10Kaib-
HOM KpUOAECTPYKLUH B IE4EHH 00pa3yeTcst OrpaHu-
YEeHHAas 30HA HEKPO3a, a OKPYKAIOIIUN ee BOCHaIIU-
TEJIbHBIA Oapbep BBI3BIBAET ONpEAeICHHBIE METa00-
JIMYECKUE PEAKIINH, UTHTEHCUBHOCTH KOTOPBIX CYILIECT-
BEHHO OTJIMYACTCAd y HOPMAJIbHOW U LIUPPOTHUECKU
W3MEHEHHOW nedyeHu. JIokampHas KpUOAECTPYKLMS
HOPMAJIbHOM II€4E€HU BBI3bIBAET KPATKOBPEMEHHBIE U
yMepeHHbIEe HapyIIeHus ee PyHKIIMOHAIBHON aKTHB-
HOCTH, B TO BpeMs Kak JIOKaJIbHasi KPUOAECTPYKIMS
UPPOTUIECKH U3MEHEHHOH Me4YeHH ycyTyOuIsieT xa-
pakTepHbIE IJIs1 TOT0 3a00JI€BaHUs METa0OIMYECKUE
casurd [6, 10].

Y sxuBotHbIX nocne Beenenus CCl, nabmronany xa-
paxrepublie nposisineHus LI (manonoasmxHOCTS, Yac-
TUYHAsI yTpaTa BOJIOCSAHOTO MOKPOBA), Y HEKOTOPBIX
KUBOTHBIX — aCLIUT, U3MEHEHHE CTPYKTYPBI U (POPMBI
oprana (Ie4yeHb MEJIKOOYTrpHucTasl C 3aKpyIJICHHBIMU
KpasiMu).
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Bpemsi HabnogeHus, cyTt
Observation time, day

Puc.1. AxtuBHOCTh ATAT B CBIBOPOTKE KPOBH KphIC: B —
nopma; B — xontpons; E — xpuomectpykuns; Il —
KPUOAECTPYKITUS 1 KCCHOIKCTPAKT.

Fig. 1. AIAT activity in rat blood serum: B — norm; & -
control; [ — cryodesruction; lll — cryodestruction and
cryoextract.
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the content of corresponding metabolites in blood serum.
The manifestation rate of metabolic disorders in blood
serum mostly correlates with the degree of organ
damage. As a result of local cryodestruction a limited
necrotic area is formed, and a surrounding it inflam-
matory barrier causes certain metabolic reactions,
which intensity significantly differs in normal liver from
that in cirrhotically changed one. Local cryodestruction
of normal liver causes short-time and moderate disor-
ders in its functional activity, meanwhile the local
cryodestruction of cirrhotically changed liver aggra-
vates typical for this disease metabolic shifts [6, 10].

In animals after CCl, introduction there were obser-
ved typical for LC manifestations (low mobility, partial
loss of hair-covering), in some animals there were as-
cites, change in organ’s structure and shape (liver was
small-tuberous with rounded edges).

Cirrhotic changes in rat liver were accompanied
with an increase in aminotransferase activity (Fig. 1).
At the same time to the 1* day after CCl, introduction
the alananminotransferase (AIAT) activity was 5 times
higher than the norm, and the aspartataminotransferase
(AsAT) one was twice increased (Fig. 2). Differences
in dynamics of aminotransferase activity augmentation
are related to their intracellular localization. AIAT is
cytosol enzyme, therefore any damages of cell mem-
brane lead to its release out of cell. AsAT release
require more serious damages of cell and intracellular
components, since its 50% are localized in mitochondria
[5,7].

Change in aminotransferase activity in blood serum
of II" and I1T* groups of animals is similar (see Fig.1,
2). Differences in a change of studied index to the 3%
day are not statistically significant in comparison with

25
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AsAT, mkmol/mlxhr
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Hopma KoHTponb 3 7 14 30
Norm  Control Bpemsa HabniogeHus, cyt
Observation time, day

Puc. 2. AxtuBHOCTE ACAT B CHIBOPOTKE KPOBH KpbIC: EH —
nopma; B — kpuomectpykuus; [ — xoutpons; Il —
KPUOACCTPYKLUS U KCEHOIKCTPAKT.

Fig. 2. AsAT activity in rat blood serum: E§ — norm; EH -
control; [@ — cryodesruction; [l — cryodestruction and
cryoextract.
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HuppoTrueckre n3MeHEHHS TIEUE€HH KPBIC COIPO-
BOXJAJINCh yBEJIWYEHWEM aKTHBHOCTH aMHUHO-
tpaHcdepas (puc. 1). [Ipu aTom Ha 1-e cyTku mocie
Beesienus CCl, akTUBHOCTh aJaHaHAMUHOTPAHC-
(epassr (AAT) Obuta B 5 pa3 BbIIIE HOPMBI, a ac-
napraramuHoTpancepassl (AcAT) — B 2 pasa (puc. 2).
Paznuuusa B nMHaMuKe MOBBIIIEHUS aKTHUBHOCTH
aMHHOTpaHc]epa3 CBSI3aHbl ¢ UX BHYTPHKJICTOUHOM
nokanuzanueid. ATAT — 3T0 ITUTO30/BHBIH (PepMEHT,
MMO3TOMY TPH JIOOBIX MOBPEXJACHUIX KIETOYHOU
MeMOpaHbl OH MOET JIErKO BBICBOOOXKAaThCS M3
kieTku. s BeicBoOOXAeHUS ACAT HeoOXoIMMBI
OoJiee CHUIIbHBIE TIOBPEXKIACHUS KIETKH U BHYTPH-
KJIETOYHBIX KOMITOHEHTOB, TIOCKOJIBKY 50% ee moxasu-
30BaHO B MUTOXOHIPUSX [5, 7].

W3meHenue akTUBHOCTH aMUHOTpaHcdepas B
CbIBOpPOTKE KpoBHU XUBOTHBIX II u III rpynm cxomgHo
(cm. puc. 1, 2). Paznuuns B M3MEHEHUH HCCIIETyeMOTO
roKasaressl Ha 3-U CyTKH HEJOCTOBEPHBI IO CpaB-
HEHUIO ¢ KOHTposneM. OHaKo Ha 7-€ CyTKH MOIy4YEeHBI
JIOCTOBEPHBIE PA3IUYUS B CTOPOHY yYMEHBIIECHUS
AKTUBHOCTH aMHHOTpaHc(epa3 B CHIBOPOTKE KPOBHU
*KUBOTHBIX [II rpynmel 1o CpaBHEHUIO ¢ KOHTPOJIEM.
Torna kak y kMBOTHBIX Il rpynnbl ucciaenyeMmslid
MOKa3aTellb He OTIINYAJICS OT TPYIIITBI KOHTPOJIS, XOTS
1 HaOMro1as1ach TeHAEHLMS K ero noHwxkeHuto. Ha 14-e
CYTKH IOKa3aTellb aKTUBHOCTH aMUHOTpaHchepas
OBbUI TOCTOBEPHO HUKE KOHTPOJILHOTO, Ha 30-€ CyTKH
HaAO0JI0JAI0Ch CaMOIIPOU3BOJIBHOE BOCCTAHOBIICHHUE
ypOBHSI aMHHOTpaHcdepa3 mouTu 10 HOpMEL. [lo
cpaBHeHuo ¢ III rpynmoil KUBOTHBIX UCCIIETYEMBIit
[oKa3aTesb UMEJ TEHACHIINIO K IOBBIIIEHUIO, OTHAKO
€ro pa3jnuus HeJOCTOBEPHBI. [loayueHHbIE TaHHbIE

12

© o
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TBK All, Hmonb/mMn
TBA AP, nmol/ml
»

Hopma KouTtpons 3 7 14 30
Norm Control Bpemsa HabniogeHus, cyt
Observation time, day

Puc. 3. IHTEeHCHBHOCTD MEPEKUCHBIX MPOIECCOB B CHIBO-
poTke KpoBH Kpbic: EH — HOpMa; EH — xoHTpons; [ —
KpUOAECTPYKLUs; ] — KPUOAECTPYKIHS U KCEHOAKCTPAKT.

Fig. 3. Peroxide process intensity in rat blood serum: & —
norm; B — control; @ — cryodesruction; lll - cryodestruc-
tion and cryoextract.
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the control. However to the 7" day there were obtained
statistically significant differences towards a decrease
in aminotransferase activity in blood serum of III
group of animals in comparison with the control.
Meanwhile in the animals of 1™ group the studied index
did not differ from the control group, although the
tendency to its reduction was observed. To the 14"
day the index of aminotransferase activity was
statistically and significant lower than the control one,
to the 30" day a spontaneous recovery of amino-
transferase level up to the norm was observed. In
comparison with the III™ group of animals the studied
index had the tendency to augment, but its differences
were not statistically significant. The data obtained
correlate with those reported [10]. Thus, the changes
in blood biochemical composition under the effect of
local cryodestruction were characterised with
bilirubinemia, reduction of total protein amount with
signs of dysproteinemia, manifested in a decrease in
albumin fraction content. Along with this there was
the augmentation of transaminase activity. All indices
were recovered to the norm by the 20" day.

Thus, in 11" group of animals aminotransferase
level recovered more rapidly than in those for I** and
11" groups.

When studying the index of peroxide processes
intensity in serum blood of LC rats using xenoextract
at the background of cryodestruction we observed that
the level of TBA-active products (TBA AP) to the 7,
14™ and 30" days was statistically and significantly
lower, than in I and 11" groups of animals (Fig. 3).
Meanwhile the LPO level increased almost thrice in
comparison with the norm to the 1* day after CCL,

Albumin concentration, nmol/ml

KoHueHTpauus ansbymmnHa, HMornb/mn

Hopma KoHTponb 3 7 14 30
Norm Control Bpems Habniopenus, cyT
Observation time, day

Puc. 4. KonnenTpanus arb0yMHHA B CBIBOPOTKE KPOBH
kpbic:  — Hopma; (§ — KoHTpOIIb; [ — KPHOAECTPYKIUS;
Il — KPHOJECTPYKIIMS U KCEHOIKCTPAKT.

Fig. 4. Albumin concentration in rat blood serum: H—norm;
E - control; @ - cryodesruction; Il - cryodestruction and
cryoextract.
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comacyrotcs ¢ iureparypabivi [10]. Tak, m3smeHeHUS
OMOXMMHYECKOI0 COCTaBa KPOBM IO BIMSIHUEM
JOKAJIIBHOM KPUOAECTPYKLUHH XapaKTepPU30BaIUCh
OunMpyOMHEMHUEH, CHIPKEHHEM KOJIMYecTBa OOLIEero
OeJKa C IBICHUEM IUCTIPOTEHHEMHH, BhIpayKaBILEHCs
B YMEHBLICHUH COACPKAHUS aJ1bOyMUHOBOH (paKIyy.
Hapsiny ¢ aTuM moBeImanach akTUBHOCTH TpaHC-
amuHa3. Bce mokazaTenu BO3Bpaliainuck K HOpMe Ha
20-e cyTKH.

Taxum o6paszom, y )kuBOTHBIX Il rpymnms! ypoBeHb
aMUHOTpaHc(epas BOCCTAaHABIMBAJICS OBICTpee, YeM
y *uBOTHBIX I u II rpymm.

Uccnenys nokaszaTeslb MHTEHCHUBHOCTH Iepe-
KHCHBIX TPOIIECCOB B CBIBOPOTKE KpoBH Kphbic ¢ LI1
IpU HMCIOJIL30BAaHUU KCEHOIKCTpakTa Ha (oHe
KPHUOACCTPYKIUHU, HaOMOMaIu, 94TO0 ypoBeHb THBK-
axTuBHBIX ponykToB (TBK All) a 7, 14 n 30-e cyTkn
OBLI JOCTOBEPHO HIDKE, YeM Yy )KMBOTHBIX | u Il rpynm
(puc. 3). Torna xak yposens [10JI moBsITIIancs moutu
B 3 pa3a 110 CpaBHEHHUIO C HOPMOH Ha 1-e CyTKH 1mocie
Beefenus CCl, m uMen TEHIEHIMIO K CaMOIpo-
H3BOJIbHOMY BOCCTAHOBJIEHUIO Ha 30-€ CyTKH, OHAKO
pa3IU4YNs TI0 CPAaBHEHHUIO C HOPMOM JOCTOBEPHBI.

AKTHBaLHS TMEPEKUCHBIX MPOLECCOB U CTPYK-
TypHO-(Q)YHKIMOHAIbHbIE U3MEHEHHSI B KICTOYHBIX
MeMOpaHax BakKHBl B MAaTOTE€HE3€¢ XPOHUUYECKHX
renaTuToB pasaudHoil stuonorun m LII. Vera-
HOBIIEHO, uyTo KoHIIeHTpalus ThK Al B mia3me kpoBu
U SPUTPOLUTAX MPSIMO MPOMOPIMOHATIbHA TSKECTH
maroyiorudeckoro mponecca [1]. [Ipuuem xypc me-
YeHHUs1 OOJBHBIX C aHAJOTHYHBIMU TATOJOTHUSIMU
HE3HAYUTEIHHO BIUSIT HAa ypoBeHb MpoxykToB [TOJI.
[IpruumHO#l 3TOTO MOXKET OBITH TOT (PAaKT, UYTO MPHU
WIIIEMHH Y THIIOKCUH KJIETOK, KOTOpPBIE Pa3BUBAIOTCS
B TeNaTOIUTaX MPU aKTUBAIMH BOCHAJIUTEIHHOTO
mporecca, B KJIETKaX HAKAITUBAIOTCSI METa0OIHTHI
(maxrar, aneHoznHMoHOdochaT U T.A.), KOTOPBIE IIPH
BOCCTAHOBJIEHUH HOPMAJIbHON PEOKCUTEHAIIUN MOTYT
cnioco0cTBOBaTh MHTEeHCH(prKauu npoueccos [TOJI.

[To BnuAHNIO KPHOAECTPYKIIUH HA MHTEHCUBHOCTh
[TIOJI B cBIBOpPOTKE KPOBHU KpBIC Ha (POHE IKCHEPH-
meHTaiabHoro [T MoXkHO caenaTh BBIBOJ, YTO ypO-
BeHb THEK Al B nepekuCHBIX Ipolieccax NPakTHYECKU
HE OTJINYAJICSA OT KOHTPOJISA, XOTS U UMEIT TeHICHITUIO
K TOHIKeHUI0. OUeBUIHO, KPUOAECTPYKIIHS MOKET
CIIO0COOCTBOBATH aKTUBAIIH 3THX MPOIIECCOB B KPOBU
Y TI€YEeHN KUBOTHBIX.

Pa3BuTHe marosornu nedeHW NpUBOIUT K Hapy-
LICHUIO OCNKOBO-CHHTETHYECKONW M 3KCKPETOPHOM
(byHKIMH, U151 OBICTPOH OIIEHKH KOTOPBIX ONPEIEIISIOT
KOHIIGHTpaIuI0 anbOyMuHa, 00pa3ylomerocs B
renaTrouuTax, 1 OMIUpyOMHA B CHIBOPOTKE KPOBH.
Konuenrpanus ans0yMrHa B CBIBOPOTKE KPOBH KPBIC
KOHTPOJIBHOM IpyIIbl HYKE B 1,7 pa3a 1o cpaBHEHHIO
C ero KOHIIEHTpamuei y 3I0pPOBBIX KMUBOTHBIX
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introduction and had the tendency to spontaneous
recovery to the 30" day, but the differences were sta-
tistically significant in comparison with the norm.

Activation of peroxide processes and structural-
functional changes in cell membranes are important in
pathogenesis of chronic hepatitis of various etiology
and LC. TBA AP concentration in blood plasm and
erythrocytes was established to be directly proportional
to pathological process severity [1]. Moreover the
treatment course of patients with the same pathologies
insignificantly affected the level of LPO products. It
can be caused by metabolites (lactate, adenosin mono-
phosphate etc.) accumulation in cells under ischemia
and hypoxia of cells, developing in hepatocytes during
inflammatory process activation. Metabolites can cont-
ribute to LPO processes intensification during normal
re-oxygenation recovery.

Upon cryodestruction effect on LPO intensity in
rat blood serum at the background of experimental LC
we can conclude, that TBA AP level in peroxide pro-
cesses did not practically differ from the control,
although had the tendency to reduction. Cryodestruc-
tion can evidently contribute to these processes activa-
tion in animals’ blood and liver.

Development of liver pathology results in a disorder
of protein-synthetic and excretory functions, for which
rapid evaluation one determines concentration of
albumin, formed in hepatocytes and that of bilirubin in
blood serum. Albumin concentration in blood serum of
rats of control group was 1.7 times lower in comparison
with its concentration in healthy animals (Fig. 4). In
I group of animals normal level of albumin in rat

20

18

b M

12

KoHueHTpaumsa ounmpybuHa, HMonb/Mn
Bilirubin concentration, nmol/ml

Hopma KoHTponb 3 7 14 30
Norm Control Bpemsa Habniogenus, cyt
Observation time, day

Puc. 5. Konnenrpanus OuanpyOruHa B CBIBOPOTKE KPOBH
Kpbic: H — Hopma; ] — KOHTpOIb; [ — KPHOAECTPYKLIUS;
Il — KPHOJIECTPYKIMS U KCCHOIKCTPAKT.

Fig. 5. Bilirubin concentration in rat blood serum: EJ—norm;
B - control; @ - cryodesruction; [l - cryodestruction and
cryoextract.
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(puc. 4). Y xxuBotHbIx III rpynmnbsl HopManbHBIH ypo-
BEHb AIbOYMHHA B CBIBOPOTKE KPOBU BOCCTAHOBHIICS
Ha 30-e cyTKH, a Y )KUBOTHBIX OCTAJIBHBIX TPYIIT OH
OBLT HUKE HOPMBI.

Konuenrtpauus 6unupyOrHa B CBIBOPOTKE KPOBH
kpsic ¢ LIII B 2 pa3a Beime HOpMBI (puc. 5). Y
#uBOTHBIX Il rpynmbel HOpMaIbHBIN ypOBEHb OMIIU-
pyOHHa B CBIBOPOTKE KPOBH BOCCTaHABJINBAJICS OBICT-
pee, 4eM y )KMBOTHBIX OCTalbHBIX Ipymil. Mccnenye-
MBI [TOKa3aTelNb Ha 7-€ CyTKU JJOCTOBEPHO OTIIMYAJICS
OT MOKa3aTessl OCTAIBHBIX TPYIII B CTOPOHY IMTOHIKE-
HUS KOHIIEHTpAIy OMITNpyOrHa, OTHAKO 10 HOPMBI OH
BoccTaHOBMiICcA Ha 14-e cyTku. KoHmeHTpanus
OunpyOrHa B CHIBOPOTKE KPOBH KPBIC BCEX UCCIIETye-
MBIX TPYIII CAMOIIPOM3BOJIFHO BOCCTAHABINBAIACH JI0
HOpMBI Ha 30-€ CYTKH.

BbiBOABI

Ha ocHOBaHWU MONYYEHHBIX PE3YNbTATOB OBLIO
MOKAa3aHO, YTO COUETAHHOE UCIOIb30BAHNE KPUOIECT-
PYKIIMHM TIEYEHU U KCEHODKCTPAKTA SIBISIETCSI OoJee
MOIIHBIM CTUMYJISTOPOM PEMapaTUBHBIX MPOLECCOB
B ITUPPOTHYECKH N3MEHEHHOM TICUCHHU 110 CPABHCHHIO
C UCIOJIE30BAHUEM KPHOACCTPYKITUH, UTO TIPOSBIISCT-
Cs1 B CHIDKCHUY aKTUBHOCTH aMHUHOTpaHcdepas, ypoBHsI
OmpyOrHa, HOPMATU3aIUY ITEPEKUCHBIX TIPOIIECCOB
Y TIOBBITIICHUY KOHIICHTPAINH aJTh0yMHUHA B CHIBOPOTKE
KPOBH KpBIC Ha (OHE IKCIIEPUMEHTAIHHOTO IIIPPO3a
TICYCHHU.

Asmopul vipasicarom 06.1a200apHOCIb KaHO. OUOJ. HAYK
T'anvuenxo C.E. u xano. ouon. nayx Cneme U.B. 3a
npedocmasiienue KCeHOIKCMPAKma u noMoub 8 npose-
Oenuu IKCnepumMenma.
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blood serum recovered to the 30™ day, and it was lower
than the norm for rest of animals.

Bilirubin concentration in LC rats’ blood serum was
twice higher than the norm (Fig. 5). In the III™ group
of animals normal bilirubin level in blood serum
recovered more rapidly, than in rest of animals. The
studied index to the 7™ day statistically significantly
differed from that in the rest groups towards a decrease
in bilirubin concentration, however it was recovered
to the norm by the 14" day. Bilirubin concentration in
rat blood serum in all studied groups recovered spon-
taneously up to the norm by the 30" day.

Conclusions

Basing on the results obtained a combined usage
of liver cryodestruction and xenoextract was demon-
strated as more powerful stimulator of reparative
processes in cirrhotically changed liver in comparison
with the cryodestruction usage, that was manifested
in a decease in aminotransferase activity, bilirubin
level, normalization of peroxidation processes and
augmentation of albumin concentration in rat blood
serum at the background of experimental liver cirrhosis.

Authors are thankful to Galchenko S.E., candidate of
biological sciences and Sleta 1.V., candidate of biological
sciences for providing with xenoextract and assistance in
experiment carrying-out.
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