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B pabote n3yuanock qeliCTBHE KPUOKOHCEPBHPOBAHHBIX IeaTOLUTOB Ha 0OMEH JIMIH/IO0B P aJUIOTPAHCIUIAHTALUH KPOJIHKAM C
JKCIepuMeHTanbHOH runepxosnecrepunemucii (I'X). [TokazaHo, 4TO KPHOKOHCEPBHPOBAHHBIC H30JIUPOBAHHBIC FSMATOIUTHI CIIOCOOHBI
OKa3bIBaTh 3HAYUTEIILHOE PETYIHPYIOIICE ACHCTBUE HA JIUITUIHBIA 0OMEH, OJJHAKO OTMEUeHHbBIC 3()(HEKThI OTPaHUUUBAIOTCS MIEPBOM

Hezenel HaOJIroneH s,

Knrwouesote cnosa: OKCIICPpUMCEHTAJIbHAsA IMIIEPXOJICCTEPUHEMHUA KPOJIMKOB, KPUOKOHCEPBUPOBAHHBIC I'€IIaTOLUTHI, aJUJIOTCHHAsA

TpaHCIIAHTALMSL, JIUITUIHBIA OOMEH, X0JIeCTepHH.

Y po6oTi BuBYanacs Iisi KpiOKOHCEPBOBAHUX TE€NATONNTIB HA OOMIH JIIITI B MIPH AOTPAHCIDIAHTALIT KPOJISIM 3 €KCIIEPUMEHTAIBHOIO
rinepxonecrepuHeMiero. [1okazaHo, o0 KPiOKOHCEPBOBAHI 130JIb0BaHI TeNaTOUUTH 34aTHI CIIPUYUHATH 3HAYHY PETYJIIOIYY Iif0 Ha
TinigHUA 00MiH, aje e)eKTH, [0 BiA3HAYaI0THCS, 0OMEKEHI MEPIINM THXKHEM CITOCTEPEKEHHS.

Kntouosi cnosa: excriepuMeHTallbHa TiIEPXOJIECTEPUHEMIst KPOJIiB, KPiIOKOHCEPBOBaHI I'€MaTOLUTH, AJIOTCHHA TPAHCILUIAHTALlis,

I JHAN 0OMiH, XOJIECTEPHH.

The effect of cryopreserved hepatocytes on lipid metabolism under allotransplantation to rabbits with experimental
hypercholesterolemia (HC) was studied in this work. It was demonstrated, that the cryopreserved isolated hepatocytes were capable
to cause a significant regulatory effect on lipid metabolism, but the noted effects were limited by the first week of observation.

Key-words: rabbit’s experimental hypercholesterolemia, cryopreserved hepatocytes, allogenic transplantation, lipid metabolism,

cholesterol

Cpeny MHOTOUMCIICHHBIX Pa0oT, MOCBSIICHHBIX
H3Yy4eHHI0 O0OMEHa JUIHUAOB, 3HAYUTEIHHOE MECTO
3aHUMaroT uccienoBanus I'X, koTopas HabmonaeTcs
npH psae 3a00JIeBaHUI 4elloBEeKa M CONMpPsDKEHA C
PHUCKOM pa3BUTHA aTtepockiiepo3a [2]. TaxecTs
JAHHOTO COCTOSIHUS B OOJIBILION CTENEHU 3aBUCHUT OT
COOTHOIIEHUS B KPOBH INIABHBIX TPAHCIIOPTHBIX (hopM
JUMUI0B — JUMONPOTENHOB M paclpeieaeHus
xonectepuna (XC) MeXay aTreporeHHBIMH U aHTH-
aTepOreHHBIMH (PAKIUAMHU JTUIONPOTenHOB. Ocoboe
3HaueHHue B pa3BuUTHUU ['X mMeeT aKTHBHOCTh
MPOTEKAaHUsA CBOOOJHO-PAAUKAIbHBIX MPOIECCOB
nepekucHoro okucneHus sunuaos (I1OJT).

[leueHb — OCHOBHOE PETYISATOPHOE 3BEHO B OOMEHE
JUNUAOB U JIMIIONPOTENHOB, MIOATOMY HOPMalbHOE
BBIIIOIHEHHUE €10 JINTIOPETYJIATOPHOH (PyHKIIMH — O4€Hb
BaXXHBIHM (aKTOp B KOppeKUuH cocTosHui ['X.
TpanuMOHHON SKCIEPUMEHTATIEHON MOJIENBIO TAKUX
COCTOSIHUH sBJIIETCSl aJlUMEeHTapHast [ X KpOJuKoB,
pa3BHUTHE KOTOPOW XapaKTepU3yeTcsl 3HAYUTEIbHBIM
noBwimeHneM coxepxkanusg XC B KpOBH, 3a CUET
MHOTOKPaTHOTO TOBBIIIEHNUS COAEPKAHMS aTepOreH-
HBIX JIATIONPOTENHOB, B YaCTHOCTHU JIMTIONPOTEHHOB
Hu3ko# miotnoctH (JITTHIT). [Ipu aTom Habmogaercs

The investigations of HC, observed at some human
diseases and related to the risk of atherosclerosis
development, take a considerable place among the
numerous works, devoted to the lipid metabolism study
[2]. The severity of this state depends in a greater
extent on the ratio of the major transport forms of lipids
in blood: lipoproteins and cholesterol (CS) distribution
between atherogenic and antiatherogenic lipoprotein
fractions. The proceeding activity of lipid peroxidation
(LPO) free-radical processes is of special importance
at the HC development.

The liver is the principal regulatory link in the lipid
and lipoprotein metabolism, therefore its normal
liporegulatory function performance is an important
factor when correcting the HC state. The traditional
experimental model of such states is the alimentary
HC of'rabbits, which development is characterised by
a considerable increase in HC content in blood, due to
a multiple augmentation of atherogenic lipoprotein
content, in particular, lipoproteins of low density (LLD).
In this case there is observed the activation of LPO
processes, accompanying by an increase in the
concentration of peroxide-modified forms of
lipoproteins in blood [4].
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aktuBanus nporeccos [1OJI, compopoxnarommasics
HapacTaHWeM KOHIEHTPAIMH MepeKUCHO-MOIU(H-
LUPOBAaHHBIX (HOPM JIMIIONPOTEHHOB B KPOBH [4].

[locnennue necATUnETHs aKTUBHO H3ydaeTcs
BO3MOXHOCTb TPaHCIUIAHTALUH W30JHPOBAHHBIX
KJIETOK NE€4YeHU. BplT0 MoKa3aHo, 4TO B OpraHuU3Me
PELMITNEHTA ITPH YCIOBUY UCTIOJIB30BAHUS aJIEKBaTHON
HMMYHOCYIIPECCHU OHHM CIIOCOOHBI JIMTEIBHO
BBKMBATh, BHINOJHATH T'enaTtocuelupuueckue
¢bysxmun u qaxe nenmutbes [11, 12]. LenatpansHas
pOIb, KOTOPYIO TIEYEHb UTPAET B OOMEHE JIMITUAOB H
Pa3BUTHH €T0 PacCTPOICTB [2], MOXKET paccMaTpH-
BaThCAd KaK JIOCTATOYHOE OCHOBAaHWE ISl M3yYEHUS
BO3MOXXHOCTH KOPPEKIUH AUCIUMHAEMUYECKUX
COCTOSIHUH MyTEM TPAaHCIUIAHTALIUH KJIETOK MEYEHHU.
B03MOXHOCTH KIMHUYECKOTO MPUMEHEHUS KIIETOK
MEeYeHH 3HAYUTENBHO PACIIUPSIOTCS € Pa3padOTKOM
METOZIOB MX HU3KOTEMIIEPATYPHOTO KOHCEPBUPOBAHUS
U XpaHEHHs, MOITOMY Hamboiee 1eaecoodpasHo
paccMOTpeTh Ha 3KCIEPUMEHTAIbHON MOJIEIH
MMEHHO HCIOJIb30BaHHE KPHOKOHCEPBHPOBAHHOTO
MaTepuaa.

Lens HacTosme pabOThl — U3YYEHHE JEHCTBUS
KPUOKOHCEPBHUPOBAHHBIX TEMaTOIMTOB Ha 0OMEH
JUMUAOB TPHU AJUIOTPAHCIIJIAHTAIUH KPOJHUKAM C
sKcnepuMeHTabHOM ['X.

Matepnaabl 1 metoAbI

DKCIepUMEHTHI IPOBOIMIIH Ha 3peNbIX Oecriopo/I-
HBIX KpOJIUKax-caMuax maccoit 2-3,5 kr. J{nst co3nanust
MOJIENIH SKCTIepUMEHTanbHOM ['X JKUBOTHBIX coaep-
JKaJIA Ha CTAaHJJAPTHOM PAIlMOHE BUBAPUS U €IKETHEB-
Ho BBoAMIH per os 1o 0,5 r XC B cyTku.

I'emaTtonUTHI KPOIMKOB BBIACIISUTH He(hepMEHTATHB-
HBIM MeTonoM [15], KpHOKOHCEPBUPOBAIH IO
TPEX3TAMHON MporpamMMe 3aMOPaXUBAHUS IO
3ammuTol 5%-ro TuMeTHICYIbGokcHa [ 14] u XpaHunm
B YCIIOBHAX HU3KOTEMIIepaTypHoro 6anka mpu -196°C.
JKu3HECTIOCOOHOCTh KJIETOK MIEYCHHU ONPEICIISIN 10
YCTOWYMBOCTH K MPOKPAITUBAHUIO TPUTTAHOBBIM CHHUM
[17], KOHLIEHTpaLUIO KJIETOK MOICYUTHIBAIN B KAMEpE
Topsiesa [7].

UYepes 5 Mec X0JIEeCTEpUHOBON AUETHI >KUBOTHBIX
pa3bunu Ha nBe rpynnsl (n=5). IlepBoii rpynme
HHTPAINoOpTaIbHO BBOAMIN 20 MIT CYCIIEH3UH, COAEpIKa-
mei 108 KpHOKOHCEPBUPOBAHHBIX aJJOTE€HHBIX
renatonuToB. BTropyio rpynmy (KOHTPOJBHYIO)
MOJABEpPTaly JIOKHOW ONEepanuu, NpU KOTOPOHU B
MOpTaTBHYIO0 BeHy BBOIvuH 20 M cpepl Xenkea. [Ipu
o00pe 103 TPAHCILIAHTHPYEMBIX KIETOK PYKOBO/I-
cTBOBaNuCh AaHHbMH [10, 12, 18].

TpaHCIIaHTALKIO KIIETOUHBIX CYCIIEH3UH IPOU3BO-
JWIA BHYTPUBEHHBIM BBEACHUEM B V. porta [5]. Ha
l-e, 2-e, 3-u, 5-e, 7-e, 14-e, 21-e u 28-e¢ cyTKH y
MTOJTOTIBITHBIX KPOJIMKOB Opalid KPOBH AJIsI OMOXMMHU-
YeCKUX HcclienoBaHuil. Ha mpoTsskeHuu Bcero cpoka
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The possibility for the liver isolated cell
transplantation has been studied for recent decades.
It has been shown that in a recipient’s organism if one
uses the adequate immune suppression they are
capable of surviving for a long time, accomplish
hepatospecific functions and even cleave [11, 12]. The
central role, which liver plays in the lipid metabolism
and in the development of its disorders [2], can be
considered as a sufficient reason for studying the
possibility to correct the dyslipidemic states via the liver
cell transplantation. The possibilities for the liver cell
clinical application have been considerably extended
with the development of methods of their low
temperature preservation and storage, therefore the
most expedient is to consider namely the usage of
cryopreserved material in the experimental model.

The aim of this work was to study the effect of
cryopreserved hepatocytes to the lipid metabolism at
allotransplantation to the rabbits with experimental HC.

Materials and methods

The experiments were carried-out in the 2-3.5 kg
adult breedless male rabbits. In order to create the
model of experimental HC the animals were maintained
under the standard vivarium conditions and they were
introduced with 0.5 g of CS per os per day.

Rabbits’ hepatocytes were isolated using a non-
enzymatic method [15], cryopreserved according to a
three-stage freezing program under protection of 5%
dimethyl sulfoxide [14] and stored under low
temperature bank conditions at -196°C. The viability
of liver cells was determined by the resistance to the
staining rate with trypane blue [17], the cell
concentration was counted in Goryaev’s chamber [7].

Five months after cholesterol diet the animals were
divided into two groups (n=5). The first group was
intraportally introduced with 20 ml of the suspension,
containing 10® of cryopreserved allogenic hepatocytes.
The second group (the control) was pseudo-operated,
where 20 ml of Hank’s solution were injected into a
portal vein. When selecting the doses of the
transplanted cells we followed the data of the papers
[10,12,18].

The transplantation of cell suspensions was
performed by an intravenous injection into a v. porta
[5]. To the 1%, 2nd, 3rd 5t 7t 1410 21 and 28 days
the blood was taken in rabbits for biochemical
investigations. Within the whole term of post-operative
observation (28 days) the animals have still had CS.
The concentration of total CS, CS of lipoproteins of
high density (LHD) and triacyl glycerides (TAG) were
determined in blood serum by enzymatic methods using
the sets of “Vektor-Best” and “Olvex” firms (Russia),
as well as the TBA (thiobarbituric acid) active products
[1].

The results were statistically processed with PC
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MocieonepamoHHoro Habmonenvst (28 cyT) )KUBOTHBIE
npopoIpKai noiay4yars XC.

DepMeHTaTUBHBIMU METOIAMH C UCTIOJIb30BAHUEM
Habopos ¢upm “Bekrop-bect” u “Onbsexc” (Poccus)
B CHIBOPOTKE KPOBH ONpENEsii KOHIEHTPALUIO
o6mero XC, XC, MUIonpoTenHOB BBICOKOM INIOTHOCTH
(JITIBIT) u tpuanunrnunepunos (TATD), a Takxe
conepxxanue TBK (tmobapOutypoBas kuciaoTa)
AKTUBHBIX MPOIYKTOB [1].

CratucTuyecky pe3yabTraTel 00padaTbIBaId Ha
MEPCOHANTLHOM KOMITBIOTEPE IO CIEHATN3UPOBAHHBIM
nporpammam. [l ompepesieHusl JOCTOBEPHOCTH
JIAHHBIX WCIIOJIB30BaIM HEMapaMeTPUIECKUH METO.
CTaTUCTUYECKOrO aHanu3a MaHHa- YUTHH.

Pe3yAbTaThl M 00CyXXAeHHe

B nocneonepainoHHbIN Epro THOEIN JKUBOTHBIX
O0TMeueHO He Obu10. BMecTe ¢ TeM B TeueHue nepBoi
HEAEIN MOCIEe XUPYPTrUUECKOro BMEIIATEIbCTBA
HaO0II0IaI0Ch 3HAUUTEILHOE CHIKEHNE MACChl Tena,
MMOABMKHOCTH M HEKOTOPOE YXYAIICHHE KadyecTBa
IEPCTHOTO MOKPOBA KPOJHMKOB KaK 3KCIIEPUMEH-
TaJbHOMU, TaK M KOHTPOJIBHOHN rpynm. B Tedenne 2-3
CYTOK IIOCJIE OTIepaly OTMEYaJICs 0TKa3 oT mumiu. K
21-M cyTKam Macca Tejla BOCCTaHaBIMBAlach, IO
BHEIIHEMY BHUAY U MOBEACHUYECKUM pPEaKIUIM
COCTOSIHHE XUBOTHBIX HE OTJIIMYAJIOCh OT UCXOJHOTO.

HaGnronenue 3a KOHLEHTpauHed B CHIBOPOTKE
KPOBH IOJIOTIBITHBIX KPOJIHKOB 0011ero XC nokasaio
(puc. 1), 9TO B KOHTPOJBLHOH IpyIIE KUBOTHBHIX B
TE4EHHUE NIEPBOU HEJENH TI0CIIE OTIEpaLiii OTMEYaeTCs
3HAYUTEIHHOE €ro MOBBIIICHHWE, IPUYEM OCOOCHHO
pe3ko Ha 5-e u 7-e cyTku. [lanee IpOUCXOIUT €ro
MeEJUIEHHOE CHIKEHHE JI0 JOOTIEPAIIIOHHOTO YPOBHA.
B rpynme XMBOTHBIX, KOTOPBIM TPAHCIITIAHTHPOBAIIN
KPHOKOHCEPBUPOBAHHBIE TeTIATOIIUTHI, KOHIICHTPALINS
obmero XC B TedeHune 2-7 CyTOK IOCJE TpPaHC-
IJJAHTALMKU OCTABAJIACh HEU3MEHHOM, 8 B KOHTPOIBHOMN
rpymne HaOmoganocs ee pe3koe moseimeHue. [Janee
JUHAMHKa MU3MEHEHUs IOKa3aTelsl B DKCIEpPU-
MEHTAJIbHON U KOHTPOJIBHOM IPpyIIax COBMaana.

Ha puc. 2 npeacraBineHa n1MHaMUKa U3MEHEHUS
cogepxxkanus XC JIIIBII nocne tpaHcniaaHTanuu
KPHUOKOHCEPBUPOBAHHBIX I€NATOUUTOB. B KOHTpOMbHOM
CpyIIe OHA MPaKTUYECKU MOBTOPSIET KAPTUHY
u3menenust obuiero XC. B rpymme, nmoasepriueics
TPaHCIJIAaHTALlMH aJUIOTENAaTOIMUTOB, B IIpeenaax
HEJIEIPHOTO CpPOKa MOBbIIIeHHe KoHneHTparuu XC
JITIBII naGmtomaercst Tosbko Ha S5-¢ cyTku (p<0,05
10 CPAaBHEHUIO C ICXOJHBIM YPOBHEM). B manpHelem
HampaBIeHHOCTH M3MeHeHui congepxanng XC JITIBIT
B CHIBOPOTKE KPOBU JKMBOTHBIX IOCJIE TPaHCILJIaH-
TalUU TENaTOUUTOB NPAKTHUYECKU COBIANAET C
takoBoi st 001mero XC. JlocTOBepHBIX OTIUYUN 11O
CPaBHEHUIO C KOHTPOJIEM Ha MPOTSIKEHUHU BCETO
reproa HaOIOIEHUS HE BEISBICHO.
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by special programs. The non-parametric method of
statistical analysis: Mann-Whitney test was used for
determining the data statistical truth.

Results and discussion

In a post-operative period no death in animals was
observed. However, during the first week after surgical
invasion there was observed a considerable decrease
in body mass, mobility and a certain worsening of the
hairy cover quality in rabbits of both experimental and
control groups. During 2-3 days after operation there
was noted a refusal of food. To the 21 day the body
mass was recovered, by the appearance and behaviour
reactions the state of animals did not differ from the
initial one.

The observation for total CL concentration in blood
serum of experimental rabbits demonstrated (Fig. 1),
that in the control group of animals during the first
week after operation there was noted its considerable
increase, moreover especially sharp to the 5™ and 7%
days. Then its slow decrease down to a pre-operative
level occurs. In the group of animals, to which the
cryopreserved hepatocytes were transplanted, the total
CS concentration during 2-7 days after transplantation
remained without any change, but in the control group
its sharp increase was observed. Further the dynamics
of the index change in the experimental and control
groups coincided. The Fig. 2 shows the dynamics of
change in CL LHD after cryopreserved hepatocyte
transplantation. In the control group it practically
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Puc.1. Konnenrpanus obmero XC B CHIBOPOTKE KPOBU
KPOJIMKOB € SKCIIEpUMEHTANIbHOM [ X nocie anorpaHcIian-
TalMU KPHOKOHCEPBUPOBAHHBIX renaTouutos: [ — Hopma;
O— KOHTPOJIB; A — KPHOKOHCEPBUPOBAHHBIC TeITATOLUTEL;
* — p<0,05 110 CpPaBHEHHUIO C KOHTPOJIEM.

Fig. 1. Concentration of total CS in blood serum of rabbits
with experimental HC after cryopreserved hepatocyte al-
lotransplantation: 0 —norm; O— control; A —cryopreserved
hepatocytes;* - p<0.05 in comparison with the control.
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Puc. 2. Konnenrpanus XC JIIIBII B cbIBOpOTKE KPOBH
KPOJIUKOB C 3KCIEpUMEHTaIBbHOM ['X mocine amioreHHon
TPAHCIUIAaHTAI[MH KPUOKOHCEPBUPOBAHHBIX I'€MaTOLUTOB!
O — Hopma; O— KOHTpPOJIb; A — KPHOKOHCEPBHPOBAHHbIC
renaToLyThI.

Fig. 2. Concentration of CS LHD in blood serum of rabbits
with experimental HC after cryopreserved hepatocyte allo-
genic transplantation: 0 — norm; O— control; A — cryo-
preserved hepatocytes.

N3zyuenne konuenTpanun TAI™ B CBIBOPOTKE KpOBU
MO0Ka3aJi0 3HAUYUTENbHOE CHUXXEHUE JAHHOTO Mapa-
MeTpa Ha IPOTSKEHUU MEPBOU HENENH B IpyIIe
’KUBOTHBIX, MOJIBEPTHY THIX TPAHCIIAHTALIUN KPUOKOH-
CEPBUPOBAHHEIX IeNaToUTOB. [Ipr 3TOM B KOHTPOJIB-
HOM TPYIITIC ’KUBOTHBIX 3HAYCHUS TAaHHOTO MTOKA3aTeIsl
XOTSI M MPETEpIIeBAIN HEKOTOPHIE KOJICOaHUS, HO
JIOCTOBEPHBIX OTIIMYHA OT JJOOIIEPAITMOHHOTO YPOBHS
Bce ke He Habmomanock (puc.3). Ha 14-28-e cyTtku
IIOCJIe€ BBEICHHUS KJIETOK MEYCeHU COAepKaHUE B
ceiBopoTke TAI' moBblmIanock U JOCTOBEPHO HE
OTJIMYAJIOCh HU OT UCXOJHOrO, HU OT 3HAYCHUU B
KOHTPOJIBHOM TPyIIIIE.

N3yuenne unTteHcuBHOCTU npoueccos [10JI,
OLICHEHHOE I10 COJIePKaHUIO B CIBOPOTKE KpoBU THK
AKTUBHBIX MPOJIYKTOB, MTOKa3alo (puc.4), 4To B OTBET
Ha ONEpaTUBHOE BMEIIATEIHCTBO B KOHTPOJIBHOM
TPYyIIIe KPOJIMKOB HAOIIOAACTCS 3HAYUTEIHLHOE €T0
yBeIW4YeHue ¢ MUKoM Ha 3-u cytku (p<0,01), mocne
Yero OTMEYaeTcs MOCTEMEeHHOE CHHUXEHHUE IO
JIOOTIEpAIIOHHOTO YpOBHS Ha 28-1 ieHb. JlocToBepHOE
MMOBBIIIICHUE 3HAYEHUS MAHHOTO MOKa3aTels 10
CPaBHEHUIO C KOHTPOJIEM B IpyIIe, KOTOPOM TpaHC-
IJIAHTUPOBAIIA KPUOKOHCEPBUPOBAHHBIE T€NATOIUTHI,
HaOmomaeTcs Tolpko Ha 14-e cyTku. BBenenue
KPUOKOHCEPBHPOBAHHBIX T'€HATOIMTOB MPUBOAHUT K
YBEIMUYEHUIO KOHIICHTPAIUU MaJIOHOBOTO aJIbJIETH]Ia
(MIA) B cbIBOPOTKE KPOBHU YK€ Ha IEPBBIC CYyTKH
mociie Tparncumantanuu (p<0,01). JlocraTrouno
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repeats the image of change in total CS. In the group,
subjected to the allohepatocyte transplantation, within
a week term, an increase in CS LHD concentration is
noted only to the 5" day (p<0.05 in comparison with
the initial level). Further the orientation of changes in
CS LHD content in blood serum of animals after
hepatocyte transplantation practically coincides with
that for total CS. During the whole observation period
no statistical and true differences in comparison with
the control were found.

The study of TAG concentration in blood serum
demonstrated a considerable reduction of this
parameter during all the first week in the group of animals,
subjected to the transplantation of cryopreserved
hepatocytes. At the same time in the control group of
animals the values of this index although underwent
some alterations, but nevertheless no statistical and
true differences from a pre-operative level were
observed (Fig. 3). To the 141-28" days after introducing
liver cells the TAG content in serum increased and did
not statistically and truly differ either from the initial
one, or from the values in the control group.

The study of the intensity of LPO process,
estimated by the TBA-active products content in blood
serum, demonstrated (Fig. 4), that in response to an
operative invasion in the control group of rabbits there
was observed its considerable increase with the peak
to the 3" day (p<0.01), afterwards a gradual decrease
down to a preoperative level to the 28" day was noted.
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Puc.3. Konnentpauus TAT' B CBIBOPOTKE KPOBH KPOJIHKOB C
sKcrepuMeHTanbHoi ['X mocie ajioTpaHCIIaHTalUuU
KPHOKOHCEPBHPOBAHHBIX renaronutoB: [0 — Hopma; O—
KOHTPOJIb; A — KPHOKOHCEPBUPOBAHHBIE TETIATOIUTHI. * —
p<0,05 1o cpaBHEHUIO C KOHTPOJIEM.
Fig. 3. Concentration of TAG in blood serum of rabbits with
experimental HC after cryopreserved hepatocyte allotrans-
plantation: 0 — norm; O- control; A — cryopreserved
hepatocytes;* — p<0.05 in comparison with the control.

PROBLEMS
OF CRYOBIOLOGY
2003, N23



BBICOKHI YypOBEHb HCCIEIYyeMOro mapamerpa
coxpaHsgetrcs A0 14-x cyTtok BkimounTedapHO. Ha
21-28-e CyTKH MPOUCXOAUT MTOCTENEHHOE CHUKEHHE
KkoHIleHTpauuu MJIA, B KOHEYHOM HTOre JOCTHras
HCXOIHOTO YPOBHS.

Hamu ycTanoBneHo, 4T0 B TEUEHHE NIEPBOI HEAEIN
Iocjie ONepaluy B CHIBOPOTKE KPOBH KUBOTHBIX
KOHTPOJIBHOM T'PYIIBI MPOUCXOAUT 3HAYUTEIBHOE
noBkIteHne Kouentparuu oodmero XC, XC JINBIT u
TBK akTHBHBIX NPOAYKTOB, IIPU 3TOM COJEPKAHHE
TAT octaercs Hem3MeHHBIM. TpaHCIIaHTAIUA
KPHOKOHCEPBUPOBAHHBIX T€MATOIITOB MPETATCTBYET
pe3koMy moBwImIeHUI0 kKak obmero XC, tak u XC
JHIBII (uckitodast 5-€ CyTKH [TOCIIe TPAHCIUTaHTAINH ),
OJTHAKO IIPH 3TOM B CHIBOPOTKE KPOBH HAOIIOHAIOTCS
3HaYUTENbHOE NOBBINIEHNE YpoBHS TBK akTHBHBIX
MPOIYKTOB U PE3KOe CHUXKeHUE KoHLeHTpauuu TAT.
B Gosiee mo3mHME CPOKH JOCTOBEPHBIX OTIMYHMA
MEXKIY SKCIIEpUMEHTAIILHON U KOHTPOJIBHOM rpyNaMu
NpaKTUYECKH HE BBIABIEHO, BCE HCCIEAyEeMbIe
MOKa3aTeNH IUIAaBHO BO3BpPAIaOTCsA K J0OOMepa-
LIMOHHBIM 3HAYCHUSM.

Pe3koe moBwImenne KoHIeHTpauu oomero XC,
MIPOUCXOAIIEe B KOHTPOIBHOM T'pyIllie B T€UEHUE
TIEPBO HEJIENHN MTOCIIEe XUPYPTUIECKOH onepannu (CM.
puc. 1), ssBuinoch GpakToM HeoxuJaHHbIM. Hanbonee
6orarsl XC JITTHII, mo3TOMY MOKHO NMPETION0XKHUTD,
4YTO0 HaOMonaeMbli 3¢ (eKT NPOUCXOAUT UMEHHO 3a
cuet noseleHus koHueHTpauuu JINTHII. ITockonpky
koHneHTpauuss XC, Bxogsmero B cocras JITIBII,
U3BECTHa (CM. pHUC. 2), TO MOKHO yTBEP)KIaTb, YTO
noBbIlIeHHe KoHIeHTpauuu obmero XC B TedeHue
[IEPBOI HEZIETN MOCIIE JIOXKHOM ONepaiy MPOUCXOANUT
He 3a cueT pocta ypoBHsa JIIIBII. OtcyTcTBHE B
KOHTPOJIBHOH IPYTIITE ITPOIIOPLIHOHAIFHOTO BO3PACTAHUS
koHneHTpanuu TAD HCKIOYaeT BEAYIIYIO POJIb
JUTIONIPOTENHOB OY€Hb HU3KOH IUIOTHOCTH B YBEIHYE-
Huu o61ero XC, mockoinbky 3ta (pakius Ha 50-70%
cocrout umeHHO U3 TAI. Mcxons u3 3T0ro, MoXHO
TOBOPHUTH O TOM, YTO XUPYPru4eCcKoe BMEIIaTeIbCTBO
Ha (oHe skcrepumenTtanbHOl ['X (6e3 TpaHcIUIaH-
TaLUX KJIETOK) IPUBOAUT K IOBBIIICHHIO KOHIICHTPALUH
nByx ¢paxnuii munonporennos: JIITHIT u JIIIBII.
CrenyeT OTMETHUTD, UTO B FENaTOUUTAX YTHIM3HPYET-
Cs1 OCHOBHA$ 4acTh 00erX (Qpakiuil JTUIOIPOTEHHOB
[15].

MOXHO TPEeNON0XUTh, YTO XUPYPTHIECKaASL
oTieparysi, SIBISASICh CUIBHBIM CTPECCOM, IPUBOIUT K
HapyIIEHNI0 CIIOCOOHOCTH MEYECHH yTHIN3UPOBATH
JIATIOTIPOTEUHBI KPOBH. DTOT dP(EKT, 04eBUIHO,
CBSI3aH C TE€M, YTO KJIETKH MapEeHXUMBI NEYCHHU
JKUBOTHBIX € 3KcnepuMmeHtanbHod I'X umeror
3HaYMTEIbHBIC HAPYIIEHUS MeTadonu3ma [4].

XUpypruueckoe BMEIIATeIbCTBO HEH30EXKHO
MIPUBOJAUT K TKAHEBBIM NOBPEKACHUAM, CIEACTBUEM
Yero SIBJIACTCS Pa3BUTHE BOCIATIUTEIBHON PEaKLUH.
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CepBUPOBaHHBIE renaTouuThl;, * — p<0,05 mo cpaBHEHHUIO ¢
KOHTPOJIEM.

Fig. 4. Concentration of TBA-active products in blood se-
rum of rabbits with experimental HC after cryopreserved
hepatocyte allotransplantation: O —norm; O- control; A —
cryopreserved hepatocytes;* — p<0.05 in comparison with
the control.

Statistical and true increase in this index value in
comparison with the control in the group, which the
cryopreserved hepatocytes were transplanted to, was
observed only to the 14" day. The introduction of
cryopreserved hepatocytes results in the augmentation
of malone dialdehyde (MDA) concentration in blood
serum even to the first 24 hrs after transplantation
(p<0.01). Up to the 14" day including a quite high level
of the studied parameter is kept. To the 21%-28" day a
gradual decrease in MDA concentration occurs, finally
achieving the initial level.

We found, that during the first week after operation
in blood serum of the control animal group a
considerable increase in the concentration of total CS,
CS LHD and TBA active products occurs, at the same
time the TAG content remains without any change.
The transplantation of cryopreserved hepatocytes
impedes a sharp increase in both total CS and CS LHD
(excluding the 5™ day after transplantation), however
in this case a considerable augmentation of the TBA
active product level and a sharp reduction of TAG
concentration are observed in blood serum. No
statistical and considerable differences between
experimental and control groups were practically
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C omHO#M CTOPOHBI, 3TO MOXET YCHJIMBATh MOBPEXK-
JEHHs] I3MEHEHHOH 1pu (opMupoBaHUHN Moaenu ['X
MeYeHOYHON MapeHXUMBI, a C IPYToH - IPHU y4acTUH
MeINaToOpOB BOCHAJICHUs (QYHKIMHU TeNaTOLHUTOB
MOTYT MEpPEKJII0YaThCsl Ha CHHTE3 OEJKOB OCTPOM
¢azml [6].

Kpowme Toro, TpancnnaHTHpOBaHHBIE FENATOLUTHI
HEe MOTYT ()yHKIIMOHHPOBATH IOJHOLIEHHO, IIOKa HE
MOTIaAyT B (PU3NOIOTUYHOE MUKPOOKpYx)eHue. [lomnas
WHTETpaIus JOHOPCKHUX FeNaToUTOB B IEYCHOYHYIO
MapeHXUMYy perHNreHTa ¢ (GOpMUPOBAHNEM HOPMaJIhb-
HBIX MEXKJIETOYHBIX KOHTAKTOB 3aHHMAaeT HE MEHee
3-x cytok [11].

N3BecTHO Takke, 4TO MCIOJb3yeMble HaAMHU
KPHOKOHCEPBUPOBAHHBIE KJIETKH HE MOTYT HEMEA-
JICHHO BBIIOJIHATH renarocnequduyeckie QyHKINN.
Hns peabunuranuu KJIETOK MOCJE HU3KOTEMIIE-
paTypHOTO KOHCEPBHUPOBAaHUS W BOCCTAHOBJIEHMS UX
HOPMAaJIbHOTO METa0oNIMn3Ma HEOOXOAUMO HEKOTOpOe
Bpems [9]. BeposTHO, BhIIIENIEpeUHCIICHHBIE TPUYHHBI
U OTPENEISIIOT OTCYTCTBHE () ()EKTOB OT BBEIEHMUS
TPaHCIIJIAHTHPOBAHHBIX KJIETOK B MEPBbIE 3-€ CYTOK
ocyie TPAaHCTUIAaHTALINH.

Tor dakt, uro Ha 5-7-¢ CYyTKH HOCJE TPaHCILIaH-
Tanuu KoHIeHTpanus oomiero XC B OMBITHOM TpyTIe
HWXE, YeM B KOHTPOJIFHOM, BEPOSTHEE BCETO, CBSA3AH
¢ GyHKIMOHUPOBAHMEM TPAHCIIAHTHPOBAHHBIX
KJIETOK, KOTOpBIE JTHOO HEMOCPEICTBEHHO OCYIIECT-
BisitoT 3axBar JI[IHII, nmu0o oxa3wiBaoT cTUMynu-
pyIollee U peryaupyrolee JeicTBIE Ha IEYEHOUHYIO
napeHxuMmy penunuenra. CienyeT OTMETHTb, YTO B
3TOT NEPHOJ IPOUCXONUT U CHIKEHUE K03 huireHTa
aTEpOTr€HHOCTH, XapaKTEPU3YIOLIETO CTENEHb PHCKa
pPa3BHUTHA aTEPOCKIIEPO3a.

CornacHo maHHBIM [3], IpU Pa3BUTHH MOMAEIH
3KcnepuMeHTanbHON I'X B MUKpocOMax NEe4eHU
KpPOJIMKOB BO3PacTaeT CKOPOCTbh ()epMEHTATUBHOTO
TeHEepHUPOBAHHUS JIUTIOTMEPOKCHIOB, YTO U3MEHSET
AKTMBHOCTh MEMOpaHOCBS3aHHBIX (epMEeHTOB [3],
MOJaBJIsIeT aKTUBHOCTH KJIIOUEBOro (hepMeHTa
karabonuzma XC — 70-X0necTepUHI U APOKCHIIA3HI [4].
OTO NPUBOAUT K YCHIIEHUIO )KHPOBOTO MEPEPOKACHUS
[I€YEHU U K 3HAYUTEIbHBIM HApPYIIEHHUAM KJIETOUYHOTO
MeTabonu3ma. [Ipu 5TOM He IPOUCXOOUT HAPYIICHUI
B CEKPELIUH JHUIOINPOTENHOB, B CBA3H C UEM B KPOBb
KUBOTHBIX MOTYT MTOCTYNAaTh OKUCIICHHBIE JIUTIOMPO-
TenHsbl. [lepekncHO-MOoANHITPOBAHHBIE JIUITOIPOTEH-
HBI, B nepByto ouepens JIITHII, 6eicTpo TepsaioT
CPOJCTBO K PELENTOpaM, OTBETCTBEHHBIM 32 UX
HOpMaJibHOE yIaJIeHue M3 KPOBOTOKAa B CBSI3H CO
CTPYKTYPHBIMH M KOHPOPMAIIMOHHBIMUA U3MEHEHUSIMH
aroJIMIONPOTEMHOB, BXOAALINX B X COCTaB. TeM He
MeHee OHU OBICTPO yHalfoTCs U3 KPOBOTOKA
KJIETKaMHU PETHKYIO0-3HAOTEINAIBHON CUCTEMBI,
OKa3bIBasICh BOBJIEUEHHBIMHM B IPOUCXOAALIHI B
WHTHME COCYAOB KacKaJ peakLUWd, MPUBOIAMIMNX K
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revealed in later terms, all the studied indices smoothly
revert to the preoperative values.

A sharp increase in the total CS concentration,
occurring in the control group during the first week
after surgical operation (see Fig. 1) was unexpected.
The LLD are the richest with cholesterol, therefore
we can suppose, that the observed effect occurs due
to an increase in LLD concentration. Since the
concentration of CS, being a part of LHD, is known
(see Fig. 2), we can state, that an increase in the total
CS concentration during the first week after pseudo-
operation occurs not due to the LHD level growth.
The absence in the control group of a proportional
increase in the TAG concentration excludes the leading
role of lipoproteins with a very low density in the
augmentation of total CS, because this fraction for 50-
70% consists namely of TAG. Proceeding from this,
we can speak about the fact, that surgical invasion at
the background of experimental HC (without cell
transplantation) results in an increase of the
concentration of two lipoprotein fractions: LLD and
LHD. It should be noted, that the main part of both
lipoprotein fractions is utilised in hepatocytes [15].

We can suppose that surgical operation, being a
strong stress, results in the disorders of liver capability
to utilise blood lipoproteins. This effect is evidently
related to the fact, that the liver parenchyma cells of
animals with experimental HC have considerable
metabolism disorders [4].

Surgical invasion inevitably leads to the tissue
damages, resulting in the development of inflammatory
reactions. On the one hand, this can strength the
damages of changed liver parenchyma during HC
model formation, on the other hand, when the
inflammation mediators take part, the hepatocyte
functions can be shifted towards the synthesis of acute
phase proteins [6].

In addition, the transplanted hepatocytes can not
integrally function until they get into a physiological
microenvironment. A complete integration of donor
hepatocytes into a recipient’s liver parenchyma with
formation of normal intercellular contacts takes not
less than 3 days [11].

It is also known, that the used by us cryopreserved
cells can not immediately accomplish the hepatospecific
functions. Some time is necessary for cell rehabilitation
after low temperature preservation and for recovering
their normal metabolism [9]. Probably, the mentioned
above reasons determine the absence of the effect
from the transplanted cell introduction during the first
3 days after transplantation.

The fact, that to the 5"-7" day after transplantation
the total CS concentration in the experimental group is
lower, than in the control group is probably related to
the functioning of transplanted cells, which either
directly accomplish the LLD capture, or cause a
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Pa3BHUTHIO aTE€POCKIIEPO3a.

[NapanensHOE MOBHIIEHNE KOHIIEHTPAIIH OOIIEro
XC n TBK-akTUBHBIX MPOIYKTOB OOBSCHAETCS TEM,
4TO OCHOBHAs 4acTh XC CHIBOPOTKH KPOBH COCPEAO-
touena B JITTHII, a 3TOT K11acc TMIONPOTENHOB OYEHb
OeleH aHTHOKCHIIAHTAMH UM JIETKO MOJBEPraeTcs
IpoLeccaM NEPEKUCHOTO OKUCIIEHU. Takxke BO3MO-
xeH BbIOpoc okucienHsx JIITHII nenocpencreenHo
MIEYEHBIO.

Pesynbrarsl, osry4eHHbIE paHEE B CUCTEME i Vitro
[8] u pencTasneHHBIe B paboTe B CUCTEME in Vivo,
CBUJETENHCTBYIOT O CITIOCOOHOCTH H30JTHPOBAHHBIX
TenaToUTOB CHIXaTh coxepkanne XC B rumep-
XOJE€CTEPUHEMHUUYECKON CBIBOPOTKE KpoBH. Ilpu
TpaHCIUIAHTALlMU UCCIEAYEMOTO MaTepHaa B IEYeHb
PELMITMEHTOB C 3KCIIepUMeHTanbHOM ['X oTMeduaeMble
3¢ GEeKTH OrpaHUYMBAIOTCS IEPBON HeaeNel Habo-
JIeHHS, BEPOSITHO, BCIIEACTBHE PEKpallieHus GyHKINO-
HUPOBaHUS TPAHCIUIAHTATA.
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Takum 00pa3zom, HpeaCTaBIEHHBIE dKCIIEPUMEH-
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00MEH MpH 3KcIIepuMeHTaIbHOM ['X.
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stimulating and regulating effect on a recipient’s hepatic
parenchyma. It should be noted as well, that during
this period a decrease in the atherogeneity coefficient
occurs, characterising the risk degree of athero-
sclerosis development.

According to the data [3], at the development of
the model of experimental HC in rabbit’s liver
microsomes, there is an increase in the rate of
enzymatic generating of lipoperoxides, that changes
the activity of membrane-bound enzymes [3],
suppresses the activity of key enzyme of CS-7a-
cholesterol hydroxidase catabolism [4]. This results in
strengthening the liver fat degeneration and in the
considerable disorders of cellular metabolism. At the
same time no impairments in lipoprotein secretion
occur, due to this the oxidised lipoproteins can enter
into the animals’ blood. Peroxide-modified lipoproteins,
first of all, LLD, lose quickly the affinity to the receptors,
responsible for their normal removal from blood flow,
due to the structural and conformational changes of
apoliproteins, being their part. However, they are
quickly removed from blood flow by cells of
reticuloendothelial system, being involved in the
proceeding reaction cascade in the vessel intima,
leading to the atherosclerosis development.

The parallel increase in the total CS and TBA active
products concentration is explained by the fact, that
the main CS part of blood serum is concentrated in
LLD, and this class of lipoproteins is very poor of
antioxidants and is easily subjected to the lipid
peroxidation processes. The release of oxidised LLD
by liver itself is possible as well.

The recent results, obtained by us in the in vitro
system [8] and presented in this work in the in vivo
system testify to the capability of isolated hepatocytes
to reduce the CS content in hypercolesterolemic blood
serum.

When transplanting the studied material into
recipients’ liver with the experimental HC, the noted
effects are limited with the first observation week,
probably due to the transplant functioning ceasing.

Conclusions

Thus, the presented experimental data allow to
estimate the cryopreserved isolated hepatocytes as a
biological object, able to cause the considerable
regulating effect on lipid metabolism under
experimental HC.
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