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W3yyanu BiusiHUE CKOPOCTH BBEICHUS CYCIICH3UH I€MAaTOLMTOB B MOPTAIbHYIO BEHYy Ha aKTHBHOCTh TPaHCAMUHA3 B KPOBH H
mopdooruto neuern. [ToydeHHbIe Pe3yIbTaThl MOKA3aJIH, YTO CHIIKEHHE CKOPOCTH BBECHUS TEMATOLMTOB MIPY TPAHCIUIAHTALUH B
BOPOTHYIO BEHY IIPUBOIUT K PABHOMEPHOMY PaCIPEIEIICHHIO JOHOPCKUX TeAaTONUTOB B [IEYSHU PEIUITHEHTA, TO3BOJISS yMEHBIIUTh
TpomM600Opa3oBaHne B CHCTEME MTOPTAIbHOTO KPOBOTOKA W CHHU3HUTH CTEICHB MOBPEKACHHS COOCTBEHHON MEYCHH PELHITUCHTA.
Pe3ynbraTsl MOTYT OBITH HCIOJIB30BAHBI ISl H3yUCHUS BIMSHHS TPAHCIUIAHTUPOBAHHBIX KPHOKOHCEPBUPOBAHHBIX I'EMATOIUTOB IIPH
OKCIICPUMEHTAJIbHBIX IAaTOJIOIUAX IMEYCHU KPOJHMKOB.

Kniouesnle cnosa: TpanciuianTalys KPHOKOHCEPBUPOBAHHBIX TEIATOLMTOB, AlaHHHAMUHOTpaHCc(hepasa, acnapraraMHHOTpaHchepasa.

BuB4yanu BIIMB MBUAKOCTI 1H(Y3iT CyCIEH3ii remaTouTiB B IOPTaIbHY BEHY Ha aKTUBHICT TpaHCaMiHa3 B KpoBi Ta MOpdororiro
nedinkd. OTpUMaHi pe3yabTaTH NMOKa3ajy, 10 3MEHIICHHS MIBUAKOCTI iHQY31l remaTonuTiB Mpu TPaHCIUIAHTALii B BOPOTHY BEHY
MIPHU3BOAUTH JIO PIBHOMIPHOTO PO3MOILTY JOHOPCHKHX T'eMATOIUTIB B IIEUiHI PEIUITIEHTA, TO3BOJISAIOYH 3MEHIIUTH TPOMOOYTBOPECHHS
B CUCTEMI [TOPTAIBHOTO KPOBOOOITY Ta 3HU3UTH CTYIIIHB YPaXKCHH:I BIIACHOI IEYiHKHU peluITicHTa. Pe3ynsrarn MoKy Th Oy TH BUKOPHUCTaH1
JULsl BABYCHHS BIUIMBY TPAHCIUIAHTOBAaHMX KPiOKOHCEPBOBAHUX I'EMATOLMTIB MPH EKCIICPUMEHTAIBHHUX MATOJOTIAX IEYiHKH KPOJiB.

Knrouoei cnosa: TpancIulaHTalis KPIOKOHCEPBOBAaHUX TE€NATOIMTIB, allaHiHAMiHOTpaHcdepasa, acnapraramiHoTpancdepasa.

The effect of introduction rate of hepatocyte suspension into a portal vein on transaminase activity in blood and liver morphology
was studied. The obtained results have demonstrated, that the rate decrease of hepatocyte introduction when transplanting into a
portal vein results in an even distribution of donor’s hepatocytes to recipient’s liver, allowing to reduce the thrombogenesis in the
portal blood flow system and to decrease the damage degree for recipient’s own liver. The results can be used for studying the effect

of transplanted cryopreserved hepatocytes at experimental pathologies of rabbit’s liver.

Key words: transplantation of cryopreserved hepatocytes, alanine aminotransferase, aspartate aminotransferase.

Pa3paboranHbie B HacTOsIIEE BPEMS TEXHOJIOTHH
MO3BOJISIOT MOJy4YaTh )KU3HECTOCOOHBIE M30JH-
POBaHHBIE TENATOIMTHI, KOTOPBIE in VItro COXPaHSIIOT
(hyHKITMOHAITEHEIE CBOMCTBA, XapaKTEPHBIE JUIS IO
nevenu [1, 13].

JlanHble, UMerOMKECs B JTUTEpaType, CBUIE-
TEIBCTBYIOT O TOM, YTO IPH OTPABIEHUAX TOKCH-
YECKMMHM BEIIECTBAMH, BOCTIAJIUTEIbHBIX IPOLEccax
TPaHCIIAHTUPOBAHHBIC U30JMPOBAHHBIE TEIATOLUTHI
CHOCOOHBI BPEMEHHO BBIMOJHATH (DYHKIUIO TOBPEXK-
JCHHOW MEYCHOYHOH TapeHXUMBI, 00JIerdyas pyu STOM
BOCCTAHOBJICHUE TICUCHH perunuenTa [2, 3].

[Tokazano, 4To Mpy BBEACHUH B BOPOTHYIO BEHY U
CeJIe3eHKY KaK CBE)XXEBBIJIEIEHHBIE, TAK U KPHO-
KOHCEPBHPOBAHHBIE TEMaTOUTH MOTYT HOPMaJIbHO
(byHKIIMOHUPOBATH U MPOTH(PEPUPOBATH, 3aCEISS TIPU
9TOM medeHb perunuenta [4, 12]. OcobenHoctn
CTPOCHHUS CEJEe3EHKH OTPaHUYUBAIOT 00BEM H
KOJINYECTBO TPAHCIUIAHTHPYEMBIX KJeToK. TpaHc-
IJIaHTalUsl TeNaTOLUUTOB B OPIOMIHYIO MOJOCTD

Current technologies permit to obtain the viable
isolated hepatocytes, preserving in vitro functional
properties, typical for the whole liver [1, 13].

The literature data testify to the fact that during
poisoning with toxical substances, inflammatory
processes, the transplanted isolated hepatocytes are
capable to realise the function of damaged hepatic
parenchyma, facilitating at the same time the
recipient’s liver recovery [2, 3].

It was shown, that during introduction into a portal
vein and spleen both freshly isolated and cryopreserved
hepatocytes can normally function and proliferate, by
settling during this a recipient’s liver [4, 12]. The
peculiarities of spleen structure limit the volume and
number of transplanted cells. Hepatocyte transplan-
tation into abdominal cavity permits to introduce big
volumes of cells, but at the same time the transplanted
hepatocytes occur to be under conditions, sharply
differing from physiological ones, that results in their
death [7]. In additions, there is a huge risk of the
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TO3BOJISIET BBOAUTH OOJIBIITHE 00BEMBI KIIETOK, OTHAKO
IIpU 3TOM TPAHCIUIAHTHPOBAHHBIC TENaTOIUTHI
MONaaalT B YCIOBHUS, PE3KO OTIMYAIOLIUECST OT
(PU3NOTOTMYECKUX, YTO MPUBOAUT K UX rudenu [7].
Kpowme Toro, Benuk puck BO3SHUKHOBEHHUS MIPOLIECCOB
BOCITAJICHUS B OPIOMIHOW mOj0CcTH. ONTUMAIBHBIM
IIyTeM BBEICHUS I'eMaTOLUTOB CIEAYyET MPU3HATH
HUHTPanopTaJbHbINA, TOCKOIbKY OH MO3BOJISIET BBOIUTH
B IT€Y€HBb HEOOXOANMOE KOJIMYECTBO KIETOK, KOTOPHIE,
rornajias B €CTECTBEHHOE MUKPOOKpYKEHHUE, CIO-
COOHBI UTMTEIIFHOE BPEMS BBIMTOJHSITH OpPraHoO-
cnernuduueckue GyHkiuu. Bmecte ¢ TeM Takoi myTh
BBEJICHUSI MOXKET BBI3BATh MOBPEXKICHUE TECUCHH,
00yCIIOBIIEHHOE HapYIIICHUEM TeMOANHAMUKH [6, 11,
14]. Bompocsl, kacawinuecs crmocoda, J03bl U
CKOPOCTH BBEJCHHSI T€NAaTOIIUTOB B COCYIUCTOE PYCIIO,
a TaKXKe aHaJu3a BO3MOKHBIX OCJIOKHEHUU, B JIUTE-
paType OCBEIICHbI HE0CTATOYHO.

Matepunanbl u meTOAbI

B pab6ote BrimonHeHa mMonuduUKanus METOAA
BBIICTICHUS TeTaTOIMTOB IS TIOCIIEAYIONIETO KPHO-
KOHCEPBUPOBAHMS M AJUIOTEHHOW TPAaHCILIAHTALUU
KPOJUKAaM C IEJbI0 W3YUYEHHS BIUSHHUS CKOPOCTHU
BBEJICHU KJIETOUHOM CyCTIEH3UH B TOPTAIBHYIO BEHY
Ha aKTUBHOCTH TPaHCAMUHAa3 B KPOBU U MOP(HOIOTHIO
MICUCHH.

lenmaronuThl monydyanu Ha OCHOBE Hedep-
MeHTatuBHOTrO Metoaa [9, 10]. st aToro OpromHyro
MOJIOCTh aHACTE3MPOBAHHBIX THOIECHTAJIOM HATPHS
KpoiukoB Maccoii 0,7-1 Kr BCKpbIBaJIn, KaHIOJIMPOBAIN
MOPTAJIbHYI0 BEHY M 3aKpEIUIsIM €€ JIUIraTypoi, a
HWKHIOIO TIOJIYIO HAJCEKalld B MECTE OTBETBIICHMS
MIPaBBIX MMOYEYHBIX COCYAOB I OTTOKa repdysara.
[Mepdy3uro NpoBOaMIM H30TOHUYECKHM Caxapo30-
COJIEBBIM PacTBOpoM, comepskarmm 4 Mm D[ITA, pH 7,4
nipu 38°C B Teuenue 15 MuH co ckopocThio 80 MII/MHH.
ITocne oxoHuanus nepdy3un MeUeHb U3BJICKATH U3
OpPIOMIHON TOJOCTH, TTIOMEIAIIM B CPEIy Jae3arpe-
rauuu, cogepxairyto 250 MM caxapossl, 5 MM KCl,
0,8 MM MgCl,, 1,6 MM Na,HPO,, 0,4 MM KH,PO,,
1,2 MM CaCl,, 10 MM HEPES, 1% BCA (pH 7.4,
temnepatypa 0°C) u u3Menbuaad Ha KyCOUKH
BEIMYMHON 2-3 MM. M3MenbpueHHYI0 Ne4YeHb nepe-
HOCHUJIM B MPOOUPKY, N00aBIAIN IBOWHOH 00beM
oxynaxkaeHHo# 1o 0°C cpemsl ne3arperamus U oIBep-
Ty JeiCTBHIO BUOparuu ¢ yactotoit S0 I'11 B Teuenue
60 c. B mportecce Bubparmu 6omee 70% mMacchl medeHH
pa3aensyioch Ha ONWHOYHBIE KJeTKH. [lomydennyio
CyCHEH3UIO (PMITBTPOBAIIN Yepe3 HEHITOHOBBIN (QHIIBTP
Y OYMIIANHN 2-3-KpaTHBIM HEHTPUPYTHPOBAHUEM TIPU
200g B Teuenue 1-4 MHUH, IPUBOJUBLINM K pa3jie-
J€HUIO TenaTOLUTOB Ha JABa CJO0sA, U3 KOTOPBIX
HIDKHUN, 0oJiee TEMHBIH, cofepsKal B OCHOBHOM
KJIETKH C HaTMBHOHW MJa3MaTHYECKOil MeMOpaHOii,
YCTOMUYMBON K MPOKPALIMBAHUIO BUTAJIbHBIM Kpa-
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inflammatory process appearance in abdominal cavity.
The intraportal way for hepatocyte introduction should
be considered as the optimal one, since it allows the
introduction into liver of necessary amount of cells,
which being in natural microenvironment, are capable
to perform for a long time the organ-specific functions.
However, such way of introduction can cause the liver
damage, stipulated by hemodynamics disorder [6, 11,
14]. The questions, related to the way, dose and rate
of hepatocyte introduction into the blood channel, as
well as the analysis of possible complications are not
widely covered in the literature.

Materials and methods

In the work there was performed the modification
of hepatocyte isolation method for following
cryopreservation and allogeneic transplantation to
rabbits with the aim of studying the effect of cell
suspension introduction rate into a portal vein on
transaminase activity in blood and liver morphology.

Hepatocytes were obtained at the base of non-
enzymatic method [9, 10]. For this purpose the
abdominal cavity of sodium thiopental-anesthetised
rabbits of 0.7-1 kg mass was opened, the portal vein
was cannuled and ligature-fixed, and the inferior caval
vein was slightly incised at the site of right kidney
vessel branching for perfusate outflow. Perfusion was
done in isotonic sucrose-saline solution, containing 4
Mm of EDTA, pH 7.4 during 15 min with the rate of
80 ml/min. After finishing perfusion the liver was
extracted from abdominal cavity, placed into
desaggregation medium, containing 150 mM of
sucrose, SmM of KCl, 0.8 mM of MgCl,, 1.6 mM
of Na,HPO,, 0.4 mM of KH,PO,, 1.2 mM of CaCl,,
10 mM of HEPES, 1% of BSA (pH 7.4, temperature
of 0°C) and reduced to 2-3 mm’ pieces. Crushed
liver was transferred into a vial, a double volume of
cooled down to 0°C desaggregation medium was added
and the liver was subjected to the vibration effect with
50Hz frequency during 60 sec. During vibration more
than 70% of liver mass was divided into single cells.
The obtained suspension was filtered through a nylon
filter and purified by 2-3 time’s centrifugation at 200
g during 1-4 min, resulted in hepatocyte division in 2
layers, where the inferior one, more dark, contained
mostly the cells with native plasmatic membrane,
resistant to staining by trypane blue vital dye [13].

Cell suspension was frozen in desaggregation
medium, described above and with 5% DMSO adding,
on cooled down to -25°C alcohol bath during 30 min
with following material transfer into liquid nitrogen
[8].

Hepatocytes were thawed on water bath at 37°C,
afterwards they were twice washed-out from cryo-
protectant at 200 g during 2 min.

The investigations were carried-out in breedless
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CUTEJIEM TPUITAHOBBIM CUHUM [13].

CycrneH3uI0 KJIETOK 3aMOpaXUBaJIUd B Cpeje
Je3arperaiy, ONMMCaHHON BBIIIE U JONOJHEHHOU
5%AMCO, Ha oxnaxaeHHoU no -25°C cnupToBOH
Oane B TeyeHre 30 MHUH C OCIEIYIOIUM EPEHOCOM
MaTepuana B )KuAkui a3or [8]. Ororpesanu renaro-
LUTHI HAa BOASHOW OaHe npu Temmneparype 37°C, mocine
Yero JABaX/1bl OTMBIBAJIU OT KpromnpoTekropa npu 200g
B TCUCHUE 2 MHH.

HccnenoBanus mpoBOAUIHN Ha OECMOPOIHBIX
Kponukax maccoit 1,5-2,4 xr. TpaHCcITaHTaIUIo
renaTonHUTOB KMBOTHBIM TPOBOAMIIA TIOJ BHYTPH-
BCHHBIM HApKO30M (THOIEHTasn Hatpus, 50 Mr/Kr
MAacchl) IyTeM HH(Y3UH B BOPOTHYIO BeHY. JKHBOTHBIE
ObuM pazOuThl Ha Tpu rpynnsl. B rpynne I (n=5)
JEKOHCEPBUPOBAHHbIE TE€NATOLUTHI (KOHLEHTPALUS
5x10° knerox/mi, obmwit 006beM cycrensun 20 M)
BBOJIWJIN CO cKOpocThio 4 Mi/MuH. B rpynme 11 (n=5)
renaToLUTHl B TOW )K€ KOHLIEHTPAllUM U B TOM K€
KOJIMYECTBE BBOIMIIM CO CKOPOCThIO 1 Mii/muH. OO01ee
KOJINYECTBO TEMaTOIUTOB, TPAHCILIAHTUPYEMBIX
OIIHOMY JKHBOTHOMY, cocTanysiio 103, Pacnipenenenue
renaToNUTOB B MEYEHW OLIEHMBAJIN BU3YaJIbHO IO
pe3yibpTaraM BBEIEHHS B TPAHCIIAHTHPYEMYIO
cycriensuio 0,6%-ro TpumanoBoro cuaero. KoHTpois-
HYIO TPYIITY COCTABIISLTN KPOIHUKH, KOTOPHIM BBOJIMIIN
B BOpPOTHYI0 BeHy 20 MJ pacTBopa XeHkca (n=5).
[locne oxoHyaHust MHPY3UKU B OPIOLIHYIO MOJIOCTh
JKUBOTHBIX BBOJWIN MO | MIH €. NeHHIWUIHHA.
OnepannoHHy0 paHy MOCIOMHO 3alIMBaIM HAMITYXO
1 J)KMBOTHBIX TMOMEILAJIN B CTAaHJAPTHBIE yCIOBHUSA
BuBapwusl. [locrneonepanoHHoO ruOey >KUBOTHBIX HE
HaOmonanock. Ha 1, 2, 3, 5 1 7- CyTKu IpOU3BOIUIH
3a00p KpOBW M3 yIIHOW BEHBI JJIs ONpeJeleHUs
aKTUBHOCTH TpaHCaMWHa3 B KpoBHU. Yepes Henmemio
KUBOTHBIX 3a0MBaiy W (UKCHpPOBAIN (parMeHTHI
MIEYEHH JIJISl TUCTOJIOTHYECKHUX UCCIIETOBaHUH.

AKTHBHOCTH ajJaHMHaMHHOTpaHchepassl (ATAT)
oTIpeieNsiy o MeToxy Bpobnesckoro, acmaprara-
muHoTpaHcpepasbl (AcAT) - mo metony beprmeiiepa
C UCIIOJIb30BAHUEM AMArHOCTHYECKUX HaOOpOB
¢upmbl Sigma. ['ucTonornueckue cpessbl OKparIuBaIl
reMaTOKCUINHOM M 203MHOM U HCCIEJO0BAJIHN B
CBETOBOM MHKpOCKOIE. B rucromornueckux mpermna-
parax poBOAWIN MOPHOMETPHUUECKOE UCCIIEJOBAaHHE
KJIETOK TT€YeHHU.

CrarucTudecku pe3yiabTaThl 00pabaThIBaIM 110
Merony MaHHa- YUTHU.

HedepmenTaTuBHBIN METOA BBIIEICHUS T'emaro-
LIMTOB M3 TIeYeHHU KpbIc ObuT pazpaboran B UITKuK
HAHYVY[9,10] u B HacTosIee BpeMs UCTIIOIB3YETCS B
psne nadoparopuii. B manHOW paboTe 3TOT METOJ
MOCITYKHJI OCHOBOH JUIsI BBIICJICHUS T€aTOLUTOB U3
neyeHu 0osee KPyMmHOro o0beKTa — KponukoB. lpu
CMeHEe 00BEKTa KPUTHUYECKUM MOMEHTOM SIBHIIACH
ckopocTh nepdysuu oprana. Bo Bpems nepdysuu c
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rabbits of 1.5-2.4 kg mass. Hepatocyte transplantation
to the animals was performed under intravenous
anaesthesia (sodium thiopental, 50 mg/kg of mass) by
infusion into portal vein. Animals were divided into 3
groups. In the group I (n=4) the frozen-thawed
hepatocytes (concentration of 5x10° cells/ml, total
suspension volume was 20 ml) were introduced with
the rate of 4 ml/min. In the group II (n=4) hepatocytes
in the same concentration and the same amount were
introduced with 1 ml/min rate. The total number of
hepatocytes, transplanted to one animal made 105
Hepatocyte distribution in liver was visually estimated
by the results of introduction into transplanted
suspension of 0.6% trypane blue. The control group
comprised the rabbits, to whom 20 ml of Henks
solution (n=4) were introduced into a portal vein.
When infusion was finished, one introduced into
abdominal cavity by 1 ml units of penicillin. Operative
wound was tightly sutured by layers and the animals
were placed under vivarium standard conditions. No
postoperative death of animals was observed. To the
It, 2nd, 314 5t and 7% day there was conducted the
blood taking from otic vein to determine the activity
of transaminases in blood. In a week the animals were
killed and the liver fragments were fixed for
histological examination.

The activity of alanine aminotransferase (AlAT)
was determined on the method of Wroblevski,
aspartate aminotransferase (AsAT) on the method of
Bergmeyer using diagnostic sets (Sigma). Histological
slices were stained with haematoxylin and eosin and
were investigated with light microscope. In histo-
logical preparations morphometric studies of liver
were performed.

Statistically the results were processed with the
Mann-Whitney test.

Non-enzymatic method of hepatocyte isolation
from rat’s liver has been developed at the Institute for
Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of the Ukraine [9, 10]
and now is used in some laboratories. In this paper
the method served as the base for isolation of
hepatocytes form liver of bigger object, rabbits. When
changing the object the perfusion rate of an organ is
crucial moment. During the perfusion with low rates
the liver was evenly washed-out of blood and saturated
with perfusate. At the perfusion rate of 60 ml/min we
have obtained the cells with viability of 78%. The
increase of perfusion rate up to 80 ml/min allowed
the increasing of viability of the obtained cells up to
86%. Other stages of hepatocyte isolation did not
require the significant modification and were carried-
out in the same way as for rats. Cryopreservation of
hepatocytes, including rapid two-stage freezing under
the protection of 5% DMSO, resulted in the death of a
part of cells. Their viability after cryopreservation and
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HHU3KUMH CKOPOCTSMH IE€UCHH PABHOMEPHO OTMBI-
BaJlach OT KPOBH W HachImanach nepdysarom. [Ipu
ckopoctu repdy3un 60 MII/MHUH MTOITYYHITU KIETKH C
KU3HECTIOCOOHOCTRI0 78%. YBenmndyeHue CKOpOCTH
nepdy3un 10 §0 MI/MUH MO3BOJUIIO MOBBICHTH
KU3HECMTOCOOHOCTh TIONYYSHHBIX KJIETOK 10 86%.
Jpyrue sTambl BBIICIEHUS TeNaTOIMTOB HE MOTpe-
0OBaJIM CYIIECTBEHHOW MOAU(UKALIHNU U TTPOBO-
IUINCHh TaK ke, Kak U Ha Kpweicax. KpuokoH-
CEepPBUPOBAHME TEIMATOIINTOB, BKIIOUAIOIICE OBICTPOE
JIBYXCTYIIEHYATOE 3aMOpPaKUBAHHE MTOJT 3alTUTOH 5%
AMCO, mpuBoaniio Kk rubenu 9acTu KiIeTok. Mx
JKU3HECTTOCOOHOCTD TOCIIe KPHOKOHCEPBUPOBAHUS U
OTMBIBKH OT KPHUOIPOTEKTOpa cocTasisiia 56%.
Takum oOpa3oM, HeepMEHTATHUBHBIA METOJ| BbIJE-
JeHUs TeMaTOIUTOB M CIOCO0 MX KPUOKOHCEp-
BHPOBaHUs, pa3pabOTaHHbIC HA KpbhICaxX W aalTH-
pOBaHHBIE HaMH JJIsi 00Jee KPYIHBIX KUBOTHBIX,
OKa3aJINCh MPUTOMHBIMHU IS MMOTYYSHHS KU3HE-
CIIOCOOHBIX I'eITaTONUTOB U3 IIEYSHU KPOJIHKOB.

Pe3yAbTatbl MU 00CyXaeHue

UccnenoBanue BIMSAHUA Pa3HBIX CKOPOCTEH
BBEJIEHUS TOHOPCKUX KIIETOK HAa COCTOSHHE MEYEeHU
pEeLUIIeHTa TI0Ka3aJI0, YTO P HH(PY3UH CYCIIEH3UN
TeraTolUTOB CO CKOPOCThIO 4 MII/MUH paciipesiejieHue
JOHOPCKHX KJIETOK B IEYEHHU HE ObIIO pAaBHOMEPHBIM.
BusyanpHO Ha MOBEPXHOCTH IMEYEHHU, B HOPME
HUMEIOIEH KPacHO-KOPHUYHEBBIN IBET, BBISBISIINCE B
BUJE MO3aMKH YYacTKH, OTIuuaromuecs Ooinee
TeMHOM okpackoil. CrycTs 7 CyTOK NpU CpaBHEHUHU
THCTOJIOTMYECKUX NPENapaToB HATUBHOM MEYEHH (PHC.
1,a) M meyeHu nocIie BBEJCHUSI CyCIICH3UH TelaToLUTOB
CO CKOpPOCTBIO 4 MJI/MHH NPU COXPaHEHUU OOLIETO
IJIaHa CTPOEHHS HaOIIONaINCh BHIMMBIE AECTPYK-
THUBHBIE M3MEHEHUS MEYCHOYHON MapeHXHUMEBI (pHcC.
1,6). I'emaToruThl TIeUeHN OBLTN 3HAYUTEIIHFHO YBE-
JUYEeHBl B pa3Mepax, OTMEe4YalW BBIpa)XEHHOE
[IPOCBETIICHNE UX IUTOIUIA3MBI, TUKHO3 OOJIBITMHCTBA
saep. bonee toro, BcTpeuanuck Oe3bsnepHBIE
renarouuThl. YacTh HEHTpalbHBIX BEH Oblia 3armoi-
HEHa KPOBbI0. B HEKOTOPHIX BeHax 00HApYKUBAIUCH
TPOMOBI, B COCTaB KOTOPBIX BXOAMJIU KJIETOYHBIC
3JIEMEHTBHI, IO MOP(OJIOTUN CXOAHBIE C BBEACHHBIMH
rernaronuramu. B obnactu Tpuan 3avactyio HaOIo-
Janach BhIpaKCHHAS KIJIETOUHAs HHPUIBTpaIus.

CHmXeHrne CKOPOCTH BBEACHUA CYCIIEH3UU Tera-
TOLMTOB 10 1 MJI/MUH NPUBOJAMIO K OOjiee paBHO-
MEPHOMY pacIpeAeseHUI0 TPAHCIUIAHTUPYEMOU
KJIETOYHOM CyCTIEH3UH B TKAHU IIEYEHH, YTO BU3YAJILHO
BBIPAXKajJoCh B IOCTATOYHO OJHOPOJHOW TEMHOMU
OKpacke MOBEpXHOCTH opraHa. Ha rucronornueckux
npemnaparax (puc. 1,B) HaOIHOIAIMCH TUCTPOQUIECKIES
W3MCHEHHS NEYEHOYHOW MapeHXUMBI, OIHAKO OHH
ObLUIM MEHEE BBIPAXKEHBI, YEM IIPU CKOPOCTH BBEICHHS
4 ma/mus. OTMedanuch yMepeHHass OTEYHOCTD
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washing-out of cryoprotectant made 56%. Thus non-
enzymatic method of hepatocyte isolation and the way
of'their cryopreservation, developed in rats and adapted
by us to bigger animals, occurred to be suitable for
the obtaining of viable hepatocytes derived from
rabbit’s liver.

Results and discussion

The study of the effect of different introduction
rates for the of donor’s cells on the state of a recipient’s
liver has shown that during the infusion of hepatocyte
suspension with the rate of 4 ml/min the distribution
of donor’s cells in liver was uneven. Visually on the
surface of liver, which is in the norm of red-brownish
colour, there were revealed as the mosaics the sites,
differing with darker colour. In 7 days when comparing
histological preparations of native liver (Fig. 1a) and
liver after introduction of hepatocyte suspension with
the rate of 4 ml/min with keeping the total structure
plan there were observed visible destructive changes
in hepatic parenchyma (Fig. 1b). Liver hepatocytes
were considerably increased in sizes, there was found
a pronounced enlightenment of their cytoplasm,
pyknosis of the majority of nuclei. Moreover there
were met free-nuclei hepatocytes. The part of central
veins was filled with blood. On some veins we have
found the thrombusi, comprising cellular elements,
which were similar on morphology with introduced
hepatocytes. In the area of triads often there was
observed a manifested cellular infiltration.

The reduction in the rate of hepatocyte suspension
introduction down to 1 ml/min resulted in more even
distribution of cellular suspension being transplanted
to liver tissues, which visually was manifested in quite
homogenous dark colour of organ surface. On
histological preparations (Fig.lc) we observed
dystrophic changes in hepatic parenchyma, but they
were less manifested, than at the introduction rate
of 4 ml/min. There was noted a moderate oedema
of hepatocytes with enlightenment of cytoplasm, as
well as slightly manifested pyknosis of part of the
nuclei. Sometimes central veins contained blood
elements, partially destroyed, as well as the cells which
likely are of donor’s origin. In the triads’ site a cellular
infiltration was moderately manifested.

The change in linear sizes of recipient’s hepatic
cells in response to transplantation of allogeneic
frozen-thawed hepatocytes’ suspension into a portal
vein were morphometrically estimated on histological
slices and were presented in the percentage in respect
of'the control (Figure 2). In the group I there was found
practically two-fold increase in linear sizes of
hepatocytes. In group II the rise in sizes of cells was
observed, but it was not statistically true in respect to
the control (p<0.05).

The results of investigation of the dynamics of
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renaTouuToB € HEKOTOPBIM MPOCBCTICHHUEM LHUTO-
IJ1a3Mbl, a TaAKXKE cnabo BBIpa)KeHHBIﬁ IIMKHO3 4YaCTHu
AaA€p. I/IHOFI[a OCHTpAJbHBIC BCHBI COACPIKAIN
q)OpMeHHBIC QJICMCHTBI KPOBHU, YaCTHUYHO pa3py-

IIEHHBIE, a TaK)Ke KJIETKH, BUAMMO, JOHOPCKOTO
MpOUCXOXKAeHUA. B obmactu Tpuag mMenach yme-
PEHHO BBIpaKEHHAsI KJIETOUHAast MHPUIBTPAIIYS.

HN3meHeHne TMHEWHBIX pa3MepoB MEUEHOYHBIX
KJIETOK PEIUIIEHTa B OTBET HA TPAHCIUIAHTAIUIO B
MTOPTATbHYIO BEHY CYCIIEH3WH aJJIOTEHHBIX JIEKOHCEP-
BHPOBAaHHBIX IeMaTOUTOB OBLIO OlleHeHO Mopdo-
METPHUYECKH Ha TUCTOIOTHYECKHUX CPe3ax 1 BEIPAsKEHO
B IPOLIEHTAX MO0 OTHOLICHHUIO K KOHTpodto (puc.2). B
rpymme | oTMedeHO MpaKTHUYECKU NBYKpPaTHOE
yBEJIMYEHUE JUHEWHBIX pa3MepoB renaronuTos. B
rpynme Il yBenumuenue pazMepoB KJIETOK HaOro-
JIaNI0Ch, HO HE OBLIO JOCTOBEPHBIM IO OTHOIIECHHIO K
koHTpOII0 (p<0,05).

Pesynprars uccnenoBaHus TUHAMHUKY U3MEHEHUS
akTuBHOCTU ANAT m AcAT B CBIBOPOTKE KPOBH
MIPUBEICHBI Ha prc. 3,4. YCTaHOBJIEHO, UTO yXKe Ha 2-€
CYTKH ITOCJI€ TPAHCIUIAHTAIINH [TPY CKOPOCTH BBEIEHUS
4 MII/MWUH MMEJOCh JOCTOBEPHOE MOBBIIICHUE
axruBHocTH ANAT B kpoBu B 4,1 paza (puc. 3), npuuem
AKTUBHOCThH JTaHHOTO (hepMEHTa OCTaBalach MOBBI-
LICHHOHN N0 TPEeTbUX CYyTOK BKJIIOYUTENbHO. llpu
CHIKCHHH CKOPOCTH BBEACHHUS 10 | MJI/MHH NOBBI-
menre akTuBHOoCcTH AnAT HaOarOmalIoCh B TE XKe
cpoku (puc. 3), OOHAKO BBIpaXEHO OBLIO ropasio
cinabee. Boicokuit ypoBenb AAT B TeueHHUE 3-X CYTOK
MocJie TPAHCIUIAHTAIIMU TPH CKOPOCTH BBEICHUS
KJICTOYHOUW CyCHeH3Uu 4 MIJI/MUH, TIO-BUJIUMOMY,
CBfI3aH KaK C AECTPYyKTHUBHBIMHU IPOIIECCAMH MapeH-
NMPOBJIEMbI
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Puc. 1. T'ucronoruveckasi KapTHHA IEYEHH KPOJIHKA TTOCIIE
BBC/ICHNS AJUIONCHHBIX TCIIATOIMTOB: @ — HATHBHBIH Iperapar;
0 — BBEICHHUE IeMaTOMUTOB CO CKOPOCTHIO 4 MII/MHUH; B —
BBEJICHHE TEMaTOIMTOB CO CKOPOCThIO 1 mMir/mMuH. OKpacka
reMaTOKCUJIMHOM U D03UMHOM, X 250.

Fig. 1. Histological picture of rabbit’s liver after
introduction of allogeneic hepatocytes: a — native
preparation; b — introduction of hepatocytes with the rate
of 4ml/min; ¢ — introduction of hepatocytes with the rate
of 1 ml/min. Staining with haematoxylin and eosin, x 250.

change in AIAT and AsAT activity in blood serum are
presented in Fig. 3, 4. It has been established that even
to the 2-nd day after transplantation at the introduction
rate of 4 ml/min there was a statistically true rise in
AIAT activity in blood in 4.1 times (Fig. 3), moreover
the activity of this enzyme remained to be an increased
up to the third day inclusively. When decreasing the
introduction rate down to 1ml/min the rise in AIAT

250

200 o lr*
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—t—i
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Mpynnbl
Groups 2

KoHTponb
Control 1

Puc. 2. lI3meHeHne TUHENHBIX pa3MepOB KJIETOK B OTBET
Ha TPaHCILUIAHTALMIO B MOPTAJIbHYIO BEHY CYCHEH3UHU
aJIIOTEHHBIX JE€KOHCEPBUPOBAHHBIX I'€NAaTOIUTOB B
3aBUCHUMOCTH OT CKOPOCTH BBeJeHHA. VI3MeHeHUe
JVHENHBIX pa3sMEpPOB KJIETOK MNEUYEHU BBIPAKEHO B
MPOIEHTaX MO0 OTHOINCHHIO K KOHTpoaw (*-p<0,05
OTHOCHTEIILHO KOHTPOJILHON TPYIIIBI).

Fig. 2. Change of linear sizes of cells in response to the
transplantation to portal vein of the suspension of allogeneic
frozen-thawed hepatocytes depending on the rate of
introduction. Change in linear sizes of cells is in terms of
the percentage in respect of the control (*- p< 0.05 in respect
of the control group).
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Puc. 3. lunamuka usMeHeHus: akTUBHOCTH ANAT B
CBIBOPOTKE KPOBH KPOJHUKOB IOCJE TPaHCIUIAaHTAIUU
aJUIOTEHHBIX JEKOHCEPBUPOBAHHBIX TEMAaTOLHUTOB B
3aBUCUMOCTHU OT CKOpOCTH BBeleHus. 1 —rpynna I ; 2 -
rpynna II; 3 — xouTposb (*- p<0,05 OTHOCHUTENBHO
KOHTPOJIBHOM TPpyIIIBI).

Fig. 3. Dynamics of the change in AIAT activity in rabbit’s
blood serum after transplantation of allogeneic frozen-
thawed hepatocytes depending on the rate of introduction:
1 — group I; 2 — group II, 3 — control (* - p< 0.05 in respect
of the control group).

XHAMBI TIEYEHU PEIHUINUCHTA BCIEACTBHE TPYyOBIX
HapylIeHU MUKPOLUPKYISITOPHOIO 3BEHA, TaK U C
rubenpi0 TPAHCIUIAHTHPOBAHHBIX KIIETOK B COCY-
JTUCTOM pyciie. AKTHBHOCTh ACAT M3MEHsIach HHBIM
o0Opa3oM (puc.4): mpu CKOPOCTH BBEICHUSA 4 MJI/MUH
JIOCTOBEpHOE yBenmmueHne akTuBHOCTH ACAT HabmI0-
JaJloCh, HAYMHAS C TPETHUX CYTOK IMOCIE TpaHC-
IUIAHTAlUY, U JOCTUTAI0 MAaKCUMyMa Ha 7-€ CYTKH.
[Ipu ckopocTy BBeneHus 1 Mj1I/MUH aKTUBHOCTh ACAT
JOCTOBEPHO YBEJIMYMUBAIACH, HAYUHAA C 5-X CYyTOK
[IOCJIE€ TPAHCIUIAHTALIMU, OJHAKO CTEIIEHb €r0 MOBBI-
mieHus Obl1a HU)Ke 10 CPaBHEHHMIO ¢ rpynmnoii 1.
CoracHo JaHHBIM JTUTEPATy Pl MOCIE TPAHCIUIAH-
TallUM TeNaTolUThl MONaAa0T B KAMWLISPHYIO CETh
MOPTAILHOM CUCTEMBI KPOBOOOPALIEHUS, OTHAKO yKe
B MIEPBBIE 2-€ CYTOK MOCIJIE UX BBEEHUS MPOUCXOANUT
MoTepsA U3 MEYEeHH peruIueHTa OOJbIIMHCTBA
TpaHCILIAaHTUPOBAHHBIX KJEeTOK [12] BcieacTsue
BBIMBIBAHUS KPOBBIO, a TaKXKe MPOIECCOB 00pa3o-
BaHHSA TPOMOOB, COAEpKAIINX JOHOPCKUE KIETKH U
YXyQIIAIOMUX KpoBocHaOxeHue [5]. MoxHO mpen-
IOJIOXKUTB, YTO MOBBILIEHUE akTUBHOCTU AJTAT nocne
TPAHCIUIAHTAlMU TEMaTOLMUTOB CBA3aHO HE TOJIBKO C
MOBpEXKACHUEM COOCTBEHHOU IMEYEHOYHOU IMapeH-
XUMBbI PELUUIIMEHTA B PE3yJAbTaTe HapyIICHUI MUKPO-
OUPKYISANAA, HO U C THOEIhIO TOHOPCKHUX KIIETOK.
[ToBeimenne aktuBHOCTH ACAT B chIBOpOTKE Ha 3-7
CYTKH TIOCJI€ BBEICHUS TEIaTOIIUTOB CBUAETEILCTBYET,
[I0-BUMMOMY, O CTENICHH HApYIICHNH TeMOJMHAMUKA
1, KaK CJIEICTBUE ATOTO, O TOBPEXACHNH MTEIEHOYHON
MapeHXUMBl PEIUIHEeHTa, a TaKXe, BO3MOXHO,
CBSI3aHO C PEAKIUIMU MMMYHHOTO OTTOP)KEHHS
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Puc. 4. Jlunamuka usmeHeHusi aktuBHocTu AcAT B
CBIBOPOTKE KPOBM KPOJHKOB IOCJE TPAHCIIAHTAIUH
AJJIOTEHHBIX IEKOHCEPBUPOBAHHBIX I'ENAaTOIUTOB B
3aBUCUMOCTH OT CKOpOCTHU BBeneHus: | - rpymma [; 2 -
rpynmna II; 3 — xoHTpons (*- p<0,05 oTHOCHUTEIBHO
KOHTPOJIBHOM I'PYIIIHI).

Fig. 4. Dynamics of the change in AsAT activity of in rabbit’s
blood serum after transplantation of allogeneic frozen-
thawed hepatocytes depending on the rate of introduction:
1 — group I; 2 — group 11, 3 — control (* - p< 0.05 in respect
of the control group).

activity was observed at the same terms (Fig. 3), but it
was less manifested.

A high level of AIAT during 3 days after trans-
plantation at the introduction rate of cellular suspension
of 4 ml/min is likely connected to both destructive
processes of recipient’s liver parenchyma as a
consequence of flagrant impairments in micro-
circulatory link and the death of the cells being
transplanted in blood channel.

AsAT activity changed by the different way (Fig. 4):
at the introduction rate of 4ml/min a statistically true
increase in AsAT was observed starting from the 3%
day after transplantation and reached the maximum to
the 7™ day.

With the introduction rate of 1 ml/min the AsAT
activity statistically and significantly increased,
starting form the 5™ day after transplantation, however
its increase rate was lower in comparison with the
group L.

According to literature data after transplantation
hepatocytes are getting to a capillary net of blood
circulation portal system, however even in the first 2
days after their introduction there is a loss from a
recipient’s liver of the majority of transplanted cells
[12] due to the washing-out with blood, as well as the
processes of formation of thrombusi, containing
donor’s cells and aggravating blood supply [5].

One can suppose that an increase in AIAT activity
after transplantation of hepatocytes is related not only
to damage of own hepatic parenchyma of a recipient
as a result of disorder in microcirculation, but to the
death of donor’s cells. A rise in AsAT activity in serum

PROBLEMS
OF CRYOBIOLOGY
2003, N21



TPaHCIUIAHTUPOBAHHBIX KIeTOK. Mcxons u3 moimy-
YEHHBIX HAMHU Pe3yJIbTaTOB, MOXHO TPEIOI0XKHUTH,
YTO CKOPOCTH BBEJCHHS KIETOUHOW CyCIIE€H3UH
SIBIISIETCS BaYKHBIM [TapaMeTPOM, BO MHOTOM OIpeie-
JISIFOILIMM YCIIEITHOCTD TPAHCIUIAHT ALY T€NaTOLUTOB.
CHmkeHHe CKOPOCTH BBEJCHHUS MO3BOJISAET TOOUTHCA
0ojiee paBHOMEPHOTO pacIpeaeseHus] TPaHCIUIaH-
THUPYEMOM CyCIIeH31H B 00beMe MeYeHH PELUIHNEHTA,
YTO 3HAYMTENIBHO CHHXKAeT PUCK 00pa3oBaHUS
TPOMOOB B CHCTEME OPTAIHLHOTO KPOBOOOPAIICHHSI
U TI03BOJISIET HE TOJHKO YMEHBIIUTH MOBPEXKICHUE
MIEYCHU PEIUTIIHEHTA, HO M YBEIIMIUTH TPUKABAEMOCTD
KJIETOK JIOHOpa TMOCJe TPAHCIUIAHTAIUH. DTO OCOOCH-
HO BOKHO TIPH UCCIIEJIOBAHUSX HA MOJIEIISIX PA3IMIHBIX
MaTOJIOTUH MEYEHH, KOTJa JKEeIaTelbHO BBISIBUTD
(YHKUINOHATIBHBIN 3P QEKT TpaHCIIaHTAaTA.

BbIiBOABI

Takum 00pa3oM, CHIIKEHUE CKOPOCTH BBEICHHS
renaToLUTOB ITPU TPAHCIUIAHTALUH B BOPOTHYIO BEHY
MPUBOJUT K PAaBHOMEPHOMY PaclpeeIeHUuI0 JOHOP-
CKHUX T'eNaTolMTOB B MEYEHHU PEUUNUEHTA, TT0O3BOJIAA
[P 3TOM YMEHBIIIUTH TPOMOOOOpa30BaHKE B CUCTEME
MOPTaJIbHOIO KPOBOTOKA M CHU3UTh CTENEHb TOBPEXK-
JIEHUs COOCTBEHHOM IT€YEeHU. BBISBIIEHO COOTBETCTBUE
MEX1y THCTOJIOTHYCCKUMH, MOPPOMETPHUSCKUMU U
OMOXUMUYECKUMU HcclieqoBanusaMu. [lonyueHHbIe
HaMH Pe3ylbTaThl MOTYT OBITh MUCIOJB30BAHBI IS
HU3yYEeHUs BIUSHUS TPAHCIUIAHTUPOBAHHBIX KPUO-
KOHCEpPBHPOBAaHHBIX N30JMPOBAHHBIX IE€MIaTOLIMTOB Ha
TEUEHUE PA3IMYHBIX HIKCIEPUMEHTAIbHBIX MMAaTOJIOTUH
[I€YEHU KPOJIUKOB.
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to the 37-7% day after hepatocytes’ introduction
testifies probably to a injury of hepatic parenchyma
of a recipient, as well as is likely connected to the
reactions of immune rejection of transplanted cells.
Proceeding from the obtained by us results, one can
suppose that the rate of cellular suspension introduction
is an important parameter, mainly determining the
successful transplantation of hepatocytes. Reduction
of the introduction rate allows the managing of more
even distribution of the suspension being transplanted
in the volume of a recipient’s liver, that considerably
diminishes the risk of thrombus formation in the
system of portal blood circulation and permits not only
to reduce a recipient’s liver injury, but also increase
the grafting of donor’s cells after transplantation. This
is of special importance to study in models the various
liver pathologies, when the transplant functional effect
is preferably to be revealed.

Conclusions

Thus the reduction in hepatocyte introduction rate
during the transplantation to a portal vein results in an
even distribution of donor’s hepatocyte in a recipient’s
liver, in this case allowing to decrease thrombus
formation in the system of portal blood flux and reduce
the extent of own liver damage. There was revealed
the conformity between histological, morphometric
and biochemical investigations. Obtained by us results
can be used for studying the effect of transplanted
cryopreserved isolated hepatocytes on the course of
various experimental pathologies of rabbits’ liver.
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