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Cryopreserved Fetal Liver Cells Immobilized in Macroporous Carriers
Promote Liver Function Recovery After Injury With 2-Acetylaminefluorene

I/ICCHCHOB&HI/I BJIMAHUC KpI/IOKOHCepBI/IPOBaHHbIX KJIECTOK (beTaﬂbHOﬁ ICYCHU, HMMOGI/IHI/I3OBaHHbIX B MaKpOHOpl/ICTbIX AJIbI'MHATHBIX
HOCHUTCJIAX, HA CTCIICHb l'[Opa)KeHl/Iﬂ IICYCHU KpblC C MOACIIBIO He‘leHO‘[HOﬁ HEAOCTATOYHOCTH, MHZ[yL[preMOi’I BBCCHHUEM z—aLleTPU'laMl/IHO—
(biryopeHa ¢ mocIeayoIuM IPOBEICHHEM YaCTHYHOM renaTskTomMun. [lokazaHa cioco6HOCTh HMMOOMIIM30BAHHBIX KJIETOK MEYCHH
YCKOPSITh BOCCTAHOBIICHHE reMaTOCIICHU(PUUSCKUX TApaMETPOB KPOBHU: COICPIKAHHS CBIBOPOTOUHOTO albOyMHHa, 00111ero GHnpyouHa,
aKTUBHOCTH aMUHOTpaHcdepa3. [lonyueHHbIe pe3ybTaThl CBUACTEIbCTBYIOT O HOJIOKUTEIEHOM JEHCTBUH KIIETOK (heTalbHOI eYeHH,
I/IMMO6I/IJ'II/I3OBaHH]>lX B MaKpOHOpI/ICTle HOCHUTCIIAX, HA TCUCHUC l'le'-leHO'-IHOﬁ HEAOCTAaTOYHOCTHU U HepCHeKTI/IBHOCTH JAHHOTO Imoaxonaa
U1t JIeYeHus 3a001eBaHui [TEYEHU.

Knrouesvie cnosa: 2-auetnnaMuHO(pIyOpeH, YaCTUYHAS T€HATIKTOMHS, ICUCHOYHAS HEAOCTATOYHOCTD, KJICTOYHAS TEparus,
KPHOKOHCEPBUPOBAHHBIC KJICTKH (heTaIbHON MEYeHH, MAKPOIIOPHUCTHIC HOCUTEIH, alIbTUHATEHL.

JocmimKyBany BIUIUB KPIOKOHCEPBOBAHHMX KIIITHH ()eTaIbHOT EeYiHKH, IMMOO1TI30BaHMX Y MAKPOIIOPUCTHX aJIbI'iHATHUX HOCISIX, HA
CTYIIHb Ypa)KCHHs IE4iHKU LIypiB 3 MOAEIUIIO MEYiHKOBOI HEJOCTATHOCTI, sIKAa iHIYKY€ThCS BBEJCHHIM 2-aleTHIaMiHOGIyOpeHy
3 HACTYITHUM MPOBEJCHHSIM 4acTKOBOI rernarekroMii. [loka3aHa 3naTHicTh iMMOO1Ti30BaHNX KITITHH MEYiHKH PUCKOPIOBATH BiJHOBJICHHS
renarocnenu(iyHuX mapaMeTpiB KPoOBi: BMICTY CHPOBATKOBOTO ajbOyMiHy, 3arajibHOro Oinipy0OiHy, aKTUBHOCTI aMiHOTpaHC(epas.
OTpuMaHi pe3yJabTaTd CBiJuaTh PO MO3UTUBHY Iif0 KIITHH (eTanbHOl MediHKH, iIMMOOLTI30BaHNX Y MaKpOIIOPUCTUX HOCISX, Ha
nepeOir mediHKoBOT HEOCTATHOCTI 1 TEPCIEKTUBHICTE 00PAHOTO MiAXOLY JUIs JTIKyBaHHS 3aXBOPIOBAHb IIEYiHKH.

Knrouosi cnosa: 2-auernnaminoyopeH, 4aCTKOBa renaTeKToMisl, Ie4iHKOBa HEZOCTAaTHICTh, KJIITHHHA Tepallisi, KpioOKOHCepPBOBaHi
KJTITHHH (QeTaabHOI eYiHKU, MaKPOIIOPHCTI HOCIT, albriHaTH.

The effect of cryopreserved fetal liver cells immobilized in macroporous alginate scaffolds on liver injury degree in rats with model
of liver failure developed by administration of 2-acetylaminofluorene with subsequent partial hepatectomy. It was shown that
immobilized fetal liver cells accelerated recovery of spesific hepatic indices: serum albumin, total bilirubin content, aminotransferase
activity. The results of this work indicate the positive effect of fetal liver cells seeded in macroporous scaffolds on course of liver
failure and argue the availability of this approach for liver failure treatment.

Key words: 2-acetylaminofluorene, partial hepatectomy, liver failure, cell therapy, cryopreserved fetal liver cells, macroporous

scaffold, alginate.

[Touck anbTepHATUBHBIX METOJOB KOPPEKIIUU TsI-
JKeJbIX (POPM IIEUEHOUHOM HETOCTATOUHOCTH OCTACT-
s aKTyaJIbHOU MPOOIEMOM COBPEMEHHOW METUITHHEI.
Pemenue »toit mpo0eMbl MHOTHE UCCIIEIOBATEIH BH-
JISIT B MCIIOJIb30BaHUU CTBOJIOBBIX KIeTOK. OIHUM U3
MEPCIIEKTUBHBIX HCTOYHMKOB CTBOJIOBBIX KJICTOK I'era-
THYECKOTO Psijia SIBJISIETCS IUI00Bast IeueHb. TpaHc-
IDTAHTANUS KIETOK (peTalbHOW NIEYeHN — MHOT000e-
IAIMUH MEeTOJ Mmonjepx)anus € GyHKIUU Npu
MHOTHX 3a0oneBanusx [6, 8, 13]. OnHako BBeneHUE
KJIETOYHBIX CYCIIEH3UN B KPOBOTOK UMEET PsiJl HEII0-
cTarkoB. Bo-niepBhIX, Ipy BHYTPUBEHHOM BBEICHUU
JUIIG HEOOINbIIas YacTh KJIETOK IMOMajaeT B OpraH-
MHUIIIeHb. Tak, Ij1s TenaToUTOB IPH BBEACHUH B TIOP-
TaJbHYIO BEeHy OHa Kojebnercs B mpenenax 5-20%
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The search for alternatives to correct severe forms
of hepatic insufficiency has remained an actual prob-
lem of contemporary medicine. Many researchers sug-
gest to solve this problem by using the stem cells. One
of the perspective sources of hepatic stem cells is fetal
liver. Transplantation of fetal liver cells is promising
method to maintain liver function in many diseases [6,
8, 13]. However, the administration of cell suspensions
into blood flow has some short-comings. The first one
is that during intravenous injection just small amount
of cells enters into target organ. So, for hepatocytes
after portal vein injection it varies within 5-20% of
total number of the injected donor cells [5, 9, 18] and
for stem and progenitor cells which diameter is com-
parable with the one of capillaries it will be even less
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0T O0IIero YKcia BBEJICHHBIX JOHOPCKUX KJIETOK [3,
9, 18], a Ang CTBOJNIOBBIX U MPOT€HUTOPHBIX KIETOK,
TUaMeTp KOTOPBIX COM3MEPUM C TUAMETPOM KaIluil-
JpoB, oHa Oyzer emie MeHsblue [3, 4]. Bo-BTophIX,
[IOCTYTIUB B KPOBOTOK, TPAHCIUIAHTUPOBAHHBIE KIIETKU
MOTYT BBI3BIBaThH TPOMOO03 ¥ SMOOJIHIO B COCYAax Ma-
moro auametpa [10, 12].

OpHAM U3 TIOAXOA0B, TIO3BOJISIONINX TOAAEPKATH
(yHKUHMIO IeYeHn U 130eXaTh NepeYnCICHHBIX He-
JOCTAaTKOB, MOXKET OBITH HMCIIOJIb30BaHUE TKAHEHH-
KEHEPHBIX KOHCTPYKIIHH, IPEACTABISIOMIX COO0H
TpexMmepHbie HocuTenn (ckaddosl), 3aceIcHHbIe
oInpezeNeHHbIM THIIOM KieTok. [Ipu 3TOoM HOcuTens
JOJKEH OBITh HETOKCUYHBIM, OMOCOBMECTHMBIM,
obecredyrnBaTh TPEXMEPHYIO OPUEHTAIHIO KIIETOK
Y BBITIOJTHEHHE UIMH crienmraecKux GyHKuil. Takumu
CBOMCTBaMHM, B 3HAYMTEIHHOW CTENEHH, 00JamaroT
TpeXMepHbIE MaKpOIIOPHUCTHIE CKadOIIbI U3 IPUPOI-
HBIX WJIM UCKYCCTBEHHBIX MaTEpHUajiOB, KOTOPHIE TO-
3BOJISIOT HMMMOOMIIM30BATh KJIIETKU B )KEJIaeMOii 30HE,
a Takke 00ecrevrnBaTh X UMMYHOHU3OJISLHIO.

Cpenun MaTepualioB, HCIONB3YEMBIX IS pa3pa-
OO0TKHM TKaHEMH)KEHEPHBIX KOHCTPYKIUH, BBIIETAETCS
MIPUPOIHBINA IOJTMMEp aJlbrUHAT, 0€30MacHOCTh U (-
(DEeKTUBHOCTH KOTOPOTO OBIIIN IPOAEMOHCTPUPOBAHBI
IIPY I0CTABKE KJIETOK U OCJIKOB B OPraHN3M MALEHTOB
[19]. B axcriepumenTax in vitro Hamu ObUIO TIOKa3aHo,
YTO MakKpoOIopHUcThie cKkadoIIbl HA OCHOBE aJbIH-
HaTa CO3Aal0T OJIAarONPUSITHBIE YCIOBUS IS a[re3nH,
pOCTa ¥ HampaBiIeHHOW MyNbTHWIHHEHHON mudde-
PEHIIMPOBKHU ME3EHXNMAIBHBIX CTPOMAIIBHBIX KJIETOK
[17]. OmHako BO3MOKHOCTE UCTIOIB30BAHISI MAKPOIIO-
PHUCTBIX HOCUTENEH A7l pa3paboTKi ONOUCKYCCTBEH-
HBIX SKBHBAJICHTOB [ICUYCHU Ha OCHOBE (DeTaNbHBIX KiIe-
TOK JI0 HACTOSIIETO0 BPEMEHU HE HCCIIeIOBaHa.

CoBpeMeHHBIE TEXHOIOTHH KPHOKOHCEPBUPOBAHHS
MO3BOJISIIOT B 3HAYUTENILHOM CTENIEHN COXPAHUTD JKU3-
HECMOCOOHOCTB KJIETOUHBIX CYCIICH3UH, 4TO TIO3BOJISET
pa3aenuTh BO BPEMEHH ITAIbl BBIIEICHNUS U OLEHKH
KJIETOK ¥ UX npuMeHeHus. [loaTomy nucronb3oBanne
KPHOKOHCEPBUPOBAHUSI U HU3KOTEMIIEPaTypHOI'O Xpa-
HEHHSI CTaJI0 HEOTHEMJIEMBIM 3TaIllOM PEreHepaTUB-
HOW MEIMIMHBI U KJIIETOYHOU TpaHCIUIaHTaIUH.

[leyens kpbic 007a1aET BBICOKUM pEreHEpaI[OH-
HBIM TIOTEHLMAJIOM, KOTODPBIM peajn3yeTcs 3a cyeT
JeNICHHS 3pEJIbIX TeNaTOLHUTOB NMPH HAPYIICHUH Lie-
JIOCTHOCTH OpTaHa WIW yOAJIEHWH ero YacTH. JTOT
(akT crnemyeT yUYUTHIBATh MPU BBIOOpPE IKCIIEPUMEH-
TaJBbHOM MOJIEN TopaskeHNs eueHu. PopMupoBanue
MOJIENTH IEYEHOYHOI HEAOCTaTOYHOCTH Y KPBIC 0ObIU-
HO OCYIIECTBIISIETCS MMyTeM BBEJCHUS I'elaTOTOKCH-
HOB (YETBIPEXXJIOPUCTHIN yIiiepo, D-ranakTozaMuH),
KOTOpBIE BBI3BIBAIOT OOIIMPHOE MTOBPEXKICHHUE MTAapEH-
XHMMBI [IEYEHH, OTHAKO IIPH 3TOM CIIOCOOHOCTH Ienaro-
LIUTOB K JEJIEHHI0 coxpaHsercs. [IpuHuunuanbao
JpyToil MOAXO/A — MPUMEHEHNE BEeNeCTB (aeTuiamMu-
Ho(iryopeH (A AD), TUITHH, peTPOP3HH ), KOTOPhIE MeTa-
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[3, 4]. Secondly, when entered to blood flow the trans-
planted cells may cause thrombosis and embolism in
the vessels of small diameter [10, 12].

One of the approaches allowing to maintain the liver
function and avoid the mentioned short-comings may
be the use of tissue-engineered constructs, representing
the 3D carriers (scaffolds), seeded with certain cell
type. Herewith the carrier should be non-toxic, biocom-
patible, provide 3D orientation of cells and performing
by them of specific functions. These properties are in-
herent to 3D macroporous scaffolds either of natural
or artificial materials, allowing the immobilization of
the cells in a desired zone as well as providing their
immune isolation.

Among the materials used for developing the tissue-
engineered constructs the natural polymer, alginate is
of interest, its efficiency was demonstrated when deli-
vering the cells and proteins to patients’ organism [19].
In the experiments in vitro we have shown that algi-
nate-based macroporous scaffolds create favorable
conditions for adhesion, growth and directed multilinear
differentiation of mesenchymal stromal cells [17]. How-
ever, the possibility to use macroporous carriers for
developing bioartificial equivalents of liver based in fetal
cells has not been investigated till now.

Current cryopreservation technologies allow signifi-
cant preservation of the viability of cell suspensions,
that allow to spread in time the stages of isolation,
assessment of cells and their application. Therefore
the cryopreservation and low temperature storage has
become an integral stage of regenerative medicine and
cell transplantation.

Rat liver has a high regenerative potential, imple-
menting due to division of mature hepatocytes after
organ integrity impairment or removal of its part. This
fact should be taken into account when selecting the
experimental model for liver injury. Hepatic insufficien-
cy model in rats is usually formed by administration of
hepatotoxins (carbon tetrachloride, D-galactosamine),
causing a vast injury of liver parenchyma, but thereat
the ability of hepatocytes for division in kept. Principally
another approach to the formation of the models of
hepatic insufficiency is the application of the substances
(acetylaminefluorene (AAF), dipine, retrorsine), meta-
bolizing in liver with the formation of toxic agents, blo-
cking proliferation of hepatocytes [20]. Combination
of such an effect with partial (2/3) hepatectomy (PH)
leads to the situation when rapid organ recovery due
to the division of own hepatocytes is impossible and as
a consequence a chronic hepatic insufficiency charac-
terized with a disorder in main hepatic functions de-
velops. When realizing these models in a recipient orga-
nism the favorable conditions to reveal the potential of
the cells to be transplanted are created.

The research aim was to study the effect of fetal
liver cells, immobilized in macroporous alginate carriers
on the recovery of liver function of rats with AAF/PH.
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OONM3HUPYIOTCS B TICUCHH C 00pa30BaHUEM TOKCHIEC-
KHX areHTOB, OJIOKMPYIOMINX posin(epalnio rermaro-
uutoB [20]. CoueTanue Takoro BO3ACHCTBUSA C yiame-
HUEM 2/3 YacTu MeYeHU CO3/[aeT CUTYaIHIo, Koraa
OBICTpOE BOCCTAHOBIJIEHHE OpraHa 3a CUeT ACJCHHS
COOCTBEHHBIX TeNATOLMTOB HEBO3MOXHO, U, KaK CIe/-
CTBUE, Pa3BUBAETCSA XPOHUYECKAs TEYEHOYHAs HEO-
CTaTOYHOCTh, XapaKTEPU3YIOLascsi HapyLUIEHUEM
OCHOBHBIX (pyHKIMIA meyenu. [Ipu BociponsBeieHHH
TaKUX MOJIEJIeH B OpTraHU3Me PELUITHEHTA CO31al0TCS
BBITOJHBIE YCIOBHUS IJIs PACKPBITHS MOTEHIIMAJa
TPaHCTIIIAHTHPYEMBIX KIIETOK.

Lenpro HacTosmEeld pabOTHl SIBHIOCH M3yYeHUE
BIIMSTHUS KJIETOK (DeTaNbHON NIeYeHN, IMMOOIIT30BaH-
HBIX B MakpOINIOPHUCThIE aJbI'MHATHBIE HOCUTEIH, Ha
BOCCTAHOBJICHHE (DYHKIHHU IIEYECHH KPBIC C MOJAEIBIO
AADMUID.

Martepnaabl 1 meToAbI

HccnenoBanus npoBoauIUCh Ha OenbIx 6ecropo-
HBIX KpbIcax-camiiax maccou 250-300 1. Dxcrmepu-
MEHTHI OBLTH MTPOBEACHBI B COOTBETCTBHUM C «OOIIHN-
MH ITUYECKUMHU MPHUHIIUIIAMH JKCIIEPUMEHTOB Ha
JKUBOTHBIX», 0/100peHHbIME [V HarmmonanbHBIM KOH-
rpeccom 1o 6mostuke (Kues, 2010 1.) u cornmacoBaH-
HBIMHU C MOJOXKEHUSIMU «EBpOTNIENCKONH KOHBEHILIMH O
3aIIUTE NO3BOHOYHBIX KUBOTHBIX, HUCTIOJIB3YEMBIX JJIS
JKCIIEPUMEHTAIBHBIX M APYTHX Hay4YHBIX LEJIei»
(Crpacotypr, 1986 1.).

Bruo chopmupoBaHo 3 rpynibl 3KCIIEpUMEHTaIb-
HBIX JKMBOTHBIX. [ pynmy 1 cocTaBHiIM AKHUBOTHBIE, KOTO-
pBIe HE IOABEPTaIvCh HUKAKHM BO3ACHCTBHUAM — O]
HOBO3pAacTHasi HOpMa. Y KMBOTHBIX OCTAJIBHBIX JIBYX
rpynn 66u1a copMEpOBaHA MOJIENTH TIEUEHOYHOM He-
nocrarogHoctu. g GopmupoBanust mogenu AAD
BBOAMJICS 13 pacuera 30 MI/KT Macchl Tella B TeYEHUE
5 CyTOK MHTParacTpajbHO B BHJE MAaCISTHOTO pacT-
Bopa. Ha 5-e cyrku npoBogunace UI'D mo Xurruucy,
OJTHOBPEMEHHO B OOJIBIIION CATbHUK UMITJIAHTUPOBAIN
JIbI'MHATHBIE MAKPOIIOPHUCTBIE HOCUTENH. JKUBOTHBIM
rpynnsl 2 (KOHTPOJIb) UMILIAHTUPOBAIA HOCUTENHN 0€3
KJIETOK, a YKUBOTHBIM I'PYMIIEl 3 — HOCUTENIN C UMMO-
OMIM30BaHHBIMM B HUX KJIETKaMHU (peTanpHON eueHH
yenoBeka. MakpomnopucTele anbruHaTHele ckaddoi-
I, HOJTY4E€HHBIE METOAOM KPHOTPOITHOT'O TeIpOBa-
Hus [17], mepen NCcIoIb30BaHNEM TTOKPHIBAIIA 000104~
KO M3 aJIbTUHATA U (715 TPYIIIBI 3) 3aCesuTi KIIeTKa-
MH, KaK ObLIO OIucaHo paHee [2].

Kinerku deranpuoit neuenu (KDII) Bwiaesnsim
He(epMEHTaTUBHBIM METOIOM [16] U3 TI1010B Yerno-
BEKa [IePBOT0 TPUMECTpPa recTalni, KOTOpbIE IoTyda-
JIM TIOCJIE MMCbMEHHOTO COrIachs MalueHTa ¢ CoOIo-
JeHUEeM 3TH4YecKuX HOpM. Kierounyro cycneHsuio
KPHOKOHCEPBUPOBAIH C UCIIOIb30BAHHEM ITPOrPaMM-
Horo 3amopaxusareins 3I1-10 (CKTbB ¢ OIT UIIKuK
HAH VYxpaunssl) ¢ ICTIOIB30BaHUEM TPEX3TAIHON IPO-
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Materials and methods

The studies were performed in white outbreed male
rats of 250-300g in accordance with General ethical
principles of the experiments in animals adopted by
the 4™ National Congress in Bioethics (Kiev, 2010) and
coordinated with the statements of European Conven-
tion about the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes (Stras-
bourg, 1986).

There were formed 3 groups of experimental ani-
mals. The group 1 comprised the animals not subjected
to any effects, one-age norm. In the animals of other
two groups the model of hepatic insufficiency was
formed. To form the model the AAF was injected in
respect of 30 mg/kg of body mass for 5 days intragastri-
cally as oily solution. To the 5" day there was performed
PH according to Higgins, alginate macroporous carriers
were simultaneously implanted into greater omentum.
The animals of group 2 (control) were implanted with
the carriers without cells and the animals of group 3
obtained the carriers with immobilized cells of human
fetal liver. Macroporous alginate scaffolds obtained by
means of cryotropic gel formation [17] prior to the use
were covered with alginate and seeded with the cells
(for group 3) as reported earlier [2].

Fetal liver cells (FLCs) were isolated with non-
enzyme method [16] from fetal fetuses of the first
gestation trimester, derived after the written consent
of the patient with keeping all ethical norms. Cell sus-
pension was cryopreserved using programmable free-
zer ZP-10 (Special Construction and Technical Bureau
with Experimental Unit of the Institute for Problems
of Cryobiology and Cryomedicine of the National Aca-
demy of Sciences of Ukraine) according to three-step
freezing program [15] with initial rate of 1 deg/min
down to —40°C and seeding at —7°C and with the rate
of 10 deg/min from —40 down to —80°C with following
plunging into liquid nitrogen. Cryopreservation medium
comprised 250 mM sucrose, 5 mM KCL, 1.6 mM
Na HPO,, 0.4 mM KH_PO,, 0.8 mM MgClL, 1.2 mM
CaCl, (pH 7.4) and 10% DMSO. The cells were stored
at —196°C under conditions of Low temperature bank
of the IPC&C of the National Academy of Sciences
of Ukraine for 2—3 months. Prior to the application
they were thawed, the viability was assessed by trypan
blue staining and then they were seeded into macropo-
rous carriers.

Observation period for animals after the model for-
mation and implantation of macroporous sponges made
4 weeks. The blood was procured in animals for bio-
chemical studies to the 7, 14, 21 and 28" days. In the
resulted blood serum the content of albumin, total
bilirubin, as well as activity of marker enzymes of liver
lesion: alanine aminotransferase (AlT) and aspartate
aminotransferase (AsT) were spectrophotometrically
examined. For biochemical studies there were used
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rpaMMBbI 3aMOpaKuBaHus [15] ¢ HagampHOM CKOpOC-
ThIO OXyaxkaeHus 1 rpaa/mus 10 —40°C U CHAUHIOM
pu —7°C, co ckopoctbio 10 rpax/mun ot —40°C 10
—80°C ¢ nmocnenyronmM Norpy>KeHUEM B KUIKUH a30T.
Cpena xpuokoHCepBHpOBaHUs comepxkana 250 MM
caxapossl, 5 MM KCI, 1,6 MM Na HPO,, 0,4 MM
KH,PO,, 0,8 MM MgCl,, 1,2 MM CaCl, (pH 7,4) n
10% AMCO. Knetku xpanuau npu —196°C B ycnoBu-
ax Hu3koremneparypaoro 6anka UIIKuK HAH VYk-
paunsbl B Teuenue 2—3 mecsues. Ilepex ucmonp3oBa-
HHEM KJIETKH OTOTPEBAJIH, OTPEAEIISITH UX )KU3HECIIO-
COOHOCTB IO MPOKPAITHBAHUIO TPUTIAHOBBIM CHHUM U
3aCeNsUTH B MAaKPOIIOPHUCTHIE HOCUTEIH.

[lepron HaOMOACHUS 32 )KUBOTHBIMHU 1OCIIE (HOp-
MUPOBaHHS MOJIENU ¥ UMILTAaHTALUU MaKpPOIIOPUCTHIX
ryook coctaBui 4 Henenu. Ha 7, 14, 21 u 28-¢ cyTkn
MPOBOAMJICS 3200p KPOBH Y )KMBOTHBIX AJIs1 OMOXHMU-
YECKUX UCCIIE0BaHNH. B momy4eHHO CBIBOPOTKE Kpo-
BHU CIIEKTPO(GOTOMETPUIECKH ONPENEIISUIA COAepIKa-
Hue anbOyMuHa, obuiero OMnMpyOuHa, a TaKkKe ak-
THBHOCTb MapKEPHBIX ()epPMEHTOB ITOBPEIKICHNS TIeUe-
HU: amaHuHamMuHOTpaHcdepassl (AnT) u acmaprat-
amuHOTpanchepassl (AcT). s OMOXUMHUYECKHX UC-
CIIETOBaHHUH MCTIOIB30BAIN CTAaHJAPTHBIE OMOXUMH-
yeckue Habopwl «Lachema BioLaTesty (Yexwus).

[Tomyuennbie pe3yabTaThl 00padaThIBaIN CTATHUC-
TUYECKHU NIPH IOMOIIY KOMIIBIOTEPHOTO MAKETa Mpo-
rpamm «Origin 7.5». JlaHHbBIE OLIEHUBAIIH, HCTIOB3Y S
HemnapaMmeTpuieckuii Mmeron ManHa-YuTHu. JlaHHbIE
npeacTaBieHbl Kak M + m.

Pe3yAbTaThl M 00CyXAeHue
XKuznecniocoOHOCTh cBexen3onupoBaHHbIX KDIT
coctarisuia 90,6 + 5,9%. KprnokoHcepBrpoOBaHHE CyC-
neH3un Kietok nox 3anmroit 10% JAMCO o tpexaTan-
HOHM TMporpamMme 3aMOpa)XUBaHUs JOCTOBEPHO (p <
0,05) camxano xxu3Hecrioco6HOCTh 10 73,0 £ 3,6%.
®opmuposanue monenn AAD/UTD conpoBoxk-
JAJIOCh 3HAYUTETLHOW CMEPTHOCTBIO dKUBOTHBIX, TTHK
KOTOPOM NPUXOAMIICS Ha 2—3-10 HEJIENIN MTOCTIe YaCTH-
HOM rematakToMuu. B rpynme 2, xotopoil Ha ¢one
chopMHPOBaHHON MOZENH OBLIIM BBEACHBI MAKpPOIIO-
pHUCTBIE HOCUTENH 0€3 KIETOK, CMEPTHOCTD K KOHILY
nepuona Habmonenus cocrasuia 40%. B rpymnme 3,
KOTOPOI MMILUTaHTHPOBAIH cKad oI Ibl ¢ IMMOOMIIU-
30BaHHBIMH KJIETKAMH (ETalbHOW IEeYeHHU, CMEPT-
HOCTb ObLTa 3HAYUTEIBHO HIKE U cocTaBmiia 20%.
YpoBens ansr0ymuHa (puc. 1) pe3ko CHUXKaJICA
nocye npoeenenus UI'D B 00enx rpymmax ¢ MUHUMY-
MoM Ha 7-e cyTku. [Ipu 3TOM B rpymie 2 nokasaTenb
OCTaBaJICsI TOCTOBEPHO HMKE 3HAYEHUI HOPMBI (TPyTI-
na 1) B TeueHue Bcero neproaa HadmoneHus. Beene-
Hrue KOII, "MMOOHIN30BaHHBIX B MaKpOIIOPUCTHIX
HOcHUTeIsIX (Tpynna 3), mo3BOJIWIO N30eXKaTh TAKOTO
3HAYUTENILHOTO CHUYKEHHS KOHIIEHTPALUH aJbOyMHHA:
[OKa3aresb JOCTOBEPHO CHHIKAJICS TOJBKO Ha 7-€ U
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standard biochemical kits Lachema BioLaTest (Czech
Republic).

The obtained results were statistically processed
with Origin 7.5 software. To assess the data there were
used non-parametric Mann-Whitney test. The data are
presented as M + m.

Results and discussion

Viability of freshly isolated FLCs made 90.6 +
5.9%. Cryopreservation of cell suspension under pro-
tection of 10% DMSO according to three-stage freez-
ing program statistically and significantly (p < 0.05)
reduced viability down to 73.0 £ 3.6%.

Formation of AAF/PH model was accompanied
by significant mortality of animals, the peak of which
felt within the 2"-3" weeks after partial hepatectomy.
In group 2, where the animals on the background of
the formed model underwent the transplantation of cell
free macroporous carriers, the death rate to the end
of observation period made 40%. In the group 3, whe-
re the scaffolds with immobilized fetal liver cells were
implanted, the mortality was significantly lower (20%).

The albumin level (Fig. 1) sharply reduced after
PH in the groups 2 and 3 with the minimum to the 7%
day. Thereat, in group 2 the index remained statistically
lower than the norm (group 1) during the whole obser-

CopepkaHue anbbymuHa, r/n
Albumin content, g/l

0 Yra/PH 7 14 21 28

Cpokun HabntopeHus, cyTku
Observation term, days

Puc. 1. Conepxanue anp0yMruHa B CBIBOPOTKE KPOBH KPBIC
¢ monenpio AAD/YT3 nocre IMITTaHTAINH B CaJTbHUAK KPHO-
KOHCEPBUPOBAHHBIX KJIETOK (eTalbHON MeYeHH, IMMOOH-
JIM30BaHHBIX B MAKPOIIOPHUCTHIX AJTbIMHATHBIX HOCUTEIISAX
B rpymma 1; A —rpynma 2; O —rpynma 3; * — p < 0,05
OTHOCHUTEINIBHO TpyHIsl 1; #—p < 0,05 OTHOCHUTENBHO IPYIIIIB 2.
Fig. 1. Albumin content in rat blood serum with AAF/PH
model after implantation into omentum of cryopreserved
fetal liver cells immobilized in alginate macroporous carri-
ers; - group 1; A — group 2; (% — group 3; *—p < 0.05
as for the group 1; #—p < 0.05 as for the group 2.
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0 Ura/PH 7 14 21 28

CopepxaHune obuiero 6unupybuHa, MKMonb/n
Total bilirubin content, pmol/l

Cpoku HabntoaeHus, cyTku
Observation term, days

Puc. 2. Conepxanue obmero onnupyOrnHa B CBIBOPOTKE
KpOBH KpbIC ¢ Monenbio AAD/UID nocie nMILIaHTaIuH B
CaJIbHUK KPUOKOHCEPBUPOBAHHBIX KIIETOK (DeTanbHOI reye-
HU, IMMOOMJIM30BaHHBIX B MAKPOIIOPHUCTHIX aIbI'MHATHBIX
Hocutensax: M-rpymma 1; A —rpynmna 2; O —rpymma 3; * —
p < 0,05 otHOCHTENBHO rpymmEl 1;#—p < 0,05 oTHOCHTENBEHO

rpyns 2.

Fig. 2. Total bilirubin content in rat blood serum with AAF/
PH model after implantation into omentum of cryopreserved
fetal liver cells immobilized in alginate macroporous carri-
ers; @ — group 1; A — group 2; (% — group 3; *—p < 0.05
as for the group 1; #—p < 0.05 as for the group 2.

14-e cytku. CiemyeT OTMETHTD, YTO MUK MTaJCHUS 110~
Kazatessi Ha 7-e CyTKH, KOTOpBIH HaOmronasncs B IpyI-
1ie 2 (KOHTPOJILHOH) CIIa’KMBAJICS B OTBET HA BBEJICHUE
nmmoounm3oBaHHbIX KOII B rpynme 3 (p < 0,05).

Cxorkasi TMHAMHKa HAOJIOJANach B COACPIKAHUH
obwero ounupyO6una (puc. 2). Ha 7-e cyTku B rpynme
2 (KOHTPOJIBHOM) MOKa3aTeNb pe3Ko nosbImancs (B 3,3
pa3a BbIIIe 3HAYSHHI TPy nIbl 1, ”HTaKTHOH). B Teye-
HHE OCTAJILHOTO Teproa HAOMIOACHHUS OTMEYaIoCh
yMepeHHOe ToBbIIIeHne mokasarens (B 1,3—1,6 pasa
BbIIIE HOPMBI). VIMIIaHTaLMsl MaKPOIOPHUCTHIX allb-
THHATHBIX HOcHUTENeH ¢ nMMoOmim3oBaHHbIME KDIT
(rpymma 3) mpemoTBpaiana MMKooOpa3HOe MOBBIIIe-
HUE TI0Ka3aTeNsd Ha 7-€ CYyTKH IMOocie TeNaTIKTOMUHU
(» < 0,05 mo cpaBHEHHIO ¢ TPYIION 2, KOHTPOJIBLHOK).
bonee Toro, BBenenne KOII B rpynme 3 mo3BomiIo
HOPMAaJIM30BaTh [TOKA3aTelNb ke K 21-M cyTKam, 4ero
He HaOII0AaI0Ch B KOHTpOoIIe (rpymma 2).

AxtuBHOCTh ACT (puc. 3) B rpynmne 2 Oblia BbILIe
HOpPMAaJIBHBIX 3HAYeHUU TpruMepHOo B 1,5 pa3a Ha 7—
21-e cytku rocie UI'D, a k 28-M cyTkaM HOpManu30-
Bajack. [locne nmmnnanTanun HocuTeneld ¢ IMMOOu-
nu3oBaHHBIMU KOI noBhIIEHNE TaHHOTO ITOKA3aTes
OBLTO BBIPAYKEHO 3HAYUTEIFHO MEHBIIIE K HOPMaJIH30-
BaJIOCh YK€ K 21-M cyTkaM HaONIOAeHHS.
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Cpokun HabntogeHus, cyTku
Observation term, days

Puc. 3. AxtuBHOCTh ACT B CBIBOPOTKE KPOBHU KPBIC C MO-
nenbio AAD/UI™D noce IMIUTaHTaIAY B CalTbHUK KPHOKOH-
CEpBUPOBAHHBIX KIETOK (eTalbHOW MEeUYeHU, UMMOOH-
JIM30BaHHBIX B MAKPOIIOPHUCTHIX AJTbIMHATHBIX HOCUTEISAX
B - rpymna 1; A —rpymma 2; O —rpynma 3; * — p < 0,05
OTHOCHUTEINIBHO TpyHIisl 1; #—p < 0,05 OTHOCHUTENBHO IPYIIIIH 2.

Fig. 3. Activity of AsT in rat blood serum with AAF/PH
model after implantation into omentum of cryopreserved
fetal liver cells immobilized in alginate macroporous carri-
ers; - group 1; A — group 2; (% — group 3; *—p < 0.05
as for the group 1; #— p < 0.05 as for the group 2.

vation period. Administration of FLCs immobilized in
macroporous carriers (group 3) allowed the avoiding
of such a considerable decrease of albumin concentra-
tion: the index statistically and significantly reduced
only to the 7" and 14™ days. It should be noted that
the maximum fall of the index to the 7" day which
was observed in group 2 (control), was smoothed in
response to the treatment with immobilized FLCs in
the group 3 (p < 0.05).

The similar dynamics was noted in the content of
total bilirubin (Fig. 2). To the 7" day in the group 2
(control) the index sharply increased (in 3.3 times
above the values of group 1). During the remained pe-
riod of observation the index was still moderately in-
creased (in 1.3—1.6 times above the norm). Implanta-
tion of macroporous alginate carriers with immobilized
FLCs (group 3) prevented a peak-like rise in the index
to the 7™ day after hepatectomy (p < 0.05 vs. group 2
(control)). Moreover, the FLCs introduction in group 3
enabled the normalization of the index already to the
21% day which was not observed in the control (group 2).

Activity of AsT (Fig. 3) in group 2 was higher than
normal values approximately in 1.5 times to the 7-21*
days after PH and to the 28" day it normalized. After
implantation of the carriers with immobilized FLC the
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WN3menenust aktuBHOCTA AT HOCHIM CXOIHBIN
xapakrep (puc. 4). B rpymnme 2 naHHBIN MOKa3aTensb
MOBBIIIANICA BIUIOTH A0 21-X CYTOK MOCIIE renaT3KTo-
MUH, a 3aTEM PE3KO CHHUIKAJICS 10 YPOBHSI KOHTPOJIS.
NmnnanTanys MakpoOOPUCTBIX alTbTMHATHBIX HOCUTE-
neii ¢ ummoounn3oBanHbIME KOII HUBenMpoBana 3To
[TOBBIIICHHE.

Panee B Hameli naboparopuu Ha monenu UYI'D
Obl1a BeIsIBIIEHA crtocoOHOCTh KDII cTtuMynupoBarth
cuate3 JIHK u Takum 06pa3oM YCKOPSITH MPOIIECCHI
perenepanyu ieuen [ 1]. [pu nposenernn UI'D un-
TaKTHBIM )KHBOTHBIM ITPOUCXOIUT OBICTPOE, B IIpejie-
nax 7—10 cyTOK, BOCCTaHOBJICHHE KJIETOYHOM MaCChI
MeYeHH 3a cYeT mposindepanuy MapeHxIMaTO3HbIX
KJIETOK IIEUYEHH, B CBSI3H C YEM OpraHocnenuiecKue
(yHKUMU TaKke OBICTPO BOCCTAHABIMBAIOTCA.

Hcnonp30BaHHAsA B JaHHOM UCCIIEA0OBAaHUN MOJIED
HCKIJII0YaeT BO3MOKHOCTB OBICTPOM pereHepanuu mne-
YEeHH 3a CueT nposudepaniy TrenaTouToB, TaK KakK
oHa nHruOupyercs seeenueM AAD [7, 14], koTopsrit
MeTabOMM3UPYyETCsl B TeNaTouUTax ¢ 00pa3oBaHHEM
TOKCHUYHOTO IPOJyKTa, cBsi3biBaronierocs ¢ JJHK, uto
MPUBOJIUT K IOJIABJICHHIO CTOCOOHOCTH reNaTonnuTOB
k nponueparyu [ 11]. YI'D B naHHOM ci1ydae, ¢ OIHON
CTOPOHBI, SBJISIETCS] MOIIIHBIM CTUMYJIOM K IpoJude-
panmu, a ¢ Jpyrou — yBeIMIuBaeT METa0OIMYECKYTO
Harpy3Ky Ha OCTaBIIMECS KJIETKH IEYEHOYHOU MapeH-
XHMMBI, YTO yCKOpsieT ux rudens. Kinetku, Tpancmian-
TUPOBAaHHBIE PELIUIIUEHTAM C TAKOW MOJIEINbIO, TIOTIa-
Jal0T B YCIOBHS, B KOTOPBIX UMEETCS JOCTATOYHOE
KOJIMYECTBO OMOJIOTMYECKH aKTUBHBIX BELIECTB, CTH-
MYJUPYIOIIHX UX Hposrdepannto u/unu auddepeHun-
poBky [21]. Takum oGpazom, Beeneaune AAD nepen
nposeneHuemM YI'D, ¢ omHO# cTOpOHBI, (hopMupyeT
MOJIEINb TOPAKEHUS MEUYEHHU, COMPOBOXKIAIONTYIOCS
CEpbE3HBIMU CTPYKTYPHBIMH ¥ (YHKIMOHATBHBIMH
HapyleHussMH B oprase [ 14], mo3posstommmu 0osee
4eTKo HaOmonarh 3QQeKTs OT KIETOYHOU TpaHc-
IUTAHTAIUH, C APYTON — CO3AaeT CTUMYJI IJIsl Pa3BUTHUS
BBEICHHBIX KJIETOK. Pe3ynbTarsl NpoBeACHHBIX HAMU
nccienoBannii Ha moaenn AAD/UI'D cBunerenbCT-
BYIOT O INTyOOKHMX HapyILICHUSIX ONOXUMHYECKHX ITOKa-
3areneil meueHu. Pe3koe nukooOpa3zHOe MOBHILICHHE
cozepskaHust o01ero OuIMpyOrHa U CHUKCHUE KOH-
LEHTpaLHX CBIBOPOTOYHOTO alibOyMuHa Ha 7-€ CYTKH
rocsie YI'D y JKUBOTHBIX TPYMITHI 2, KOTOPHIM UMITIaH-
TUpOBaIU cKkaQ@opl 6e3 KIETOK, 0OUEBUIHO, OTpa-
JKaeT OCTPYIo (pazy maToIornIecKoro npomecca, Korna
(yHKIIMS IeueHu cTpanaet Oosbiie Beero. JlaHHbIe
[MOKa3aTeNln CBSI3aHbl, MOCKOJIBKY UMEHHO anb0yMu-
HOM OCYIIECTBIIIETCSI TPAHCTIOPT Ommmpyomuna. Tem
HE MEHee MaJeHWE YPOBHS albOyMHHA, BEPOSTHO,
CBHUAETEIbCTBYET O HapYLICHUH CUHTETHYECKOU
(hbyHKIIMY [IeYeHY, a TOBBIIIICHNE YPOBHS OMITMpyOrHa
YKa3bIBAaCT HA HAPYLICHUE IETOKCUKAIIMOHHON (PyHK-
uuu. B To ke Bpems MOBBILICHUE CHIBOPOTOYHOM
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AxtunBHocTb AnT, Ea/n
AIT activity, Units/I

0 Ura/PH 7 14 21 28

Cpoku HabntogeHus, cyTku
Observation term, days

Puc. 4. AktuBHOCTh ANT B CBIBOPOTKE KPOBH KPBIC C MO-
nenbio AAD/YTD nocne MMILIaHTaluK B CaJlbHUK KPHOKOH-
CEpPBUPOBAHHBIX KJIETOK (peTanbHOW MedYeHHn, UMMOOH-
JU30BaHHBIX B MAKPOIIOPUCTHIX aJIbTMHATHBIX HOCUTEIAX:
B - rpymna 1; A —rpynma 2; O —rpynma 3; * — p < 0,05
OTHOCHTENBHO rpymsl 1; #—p < 0,05 OTHOCUTENBHO FPYIIIB 2.

Fig. 4. Activity of AIT in rat blood serum with AAF/PH
model after implantation into omentum of cryopreserved
fetal liver cells immobilized in alginate macroporous carri-
ers; - group 1; A — group 2; (% — group 3; *—p < 0.05
as for the group 1; #—p < 0.05 as for the group 2.

rise of this index was manifested in less extent and
normalized already to the 21* observation day.

The changes in activity of AIT were of the same
character (Fig. 4). In group 2 this index increased up
to the 21 day after hepatectomy and then sharply
reduced to the control level. Implantation of macropo-
rous alginate carriers with immobilized FLCs eliminated
this rise.

Previously at our laboratory it was found in PH
model the ability of FLCs to stimulate DNA synthesis
and thereby to accelerate the liver regeneration proces-
ses [1]. After performing PH in intact animals a rapid
recovery within 7-10 days of liver cell amount due to
proliferation of parenchyma cells took place, as well
as quick restoration of organ specific functions.

The used in this research model excludes the pos-
sibility of rapid liver regeneration due to proliferation
of' hepatocytes, which is inhibited by AAF administra-
tion [7, 14]. AAF is metabolized in hepatocytes with
the formation of DNA binding toxic product, that leads
to suppression of the ability of hepatocytes to proli-
ferate [11]. In this case PH on the one hand is a
powerful stimulus to proliferation and on the other hand
it increases metabolic loading to the remaining cells of
hepatic parenchyma, accelerating their death. The cells
transplanted to recipients with such a model enter the

problems
of cryobiology

Vol. 22, 2012, Ne1



AKTUBHOCTH MapKepHBIX (DEpMEHTOB MOBPEKICHUS
MeYeHH — aMUHOTpaHcdepas — ObLIO HauboIee BrIpa-
KEHO B 3TOM rpymiie B 0oJiee OTAaICHHBIE CPOKH — C
7 no 21-e cytku nocae UI'D. YBenuuenue akTuBHOC-
teit AnT u AcT, BeposATHO, OTpa)xkaeT NOCTENEHHBIN
mporecc THoeNn NapeHXUMATO3HBIX KIIETOK MEUYEHH,
HE CHPaBISIOLUIMXCS C META0ONMYEeCKOW Harpy3Koil.
BBenenne UMMOOUITM30BAaHHBIX B MakpOIIOPUCTHIE
ckaddonaer KOII (rpymma 3) mpeaoTBpamniano muKo-
00pa3HO€ MOBBIIIEHUE COIEPIKAaHMs 001IIeT0 OMIHpPY-
OWHa ¥ CHIDKCHHE KOHIICHTpAIlUU anp0yMiHa, Ooee
TOTO, B OTJINYHE OT TPYIIIBI 2, 3TH MOKA3aTeNIl HOpMa-
JIN30BAIIACH K 28-M CyTKaM HaOIItOIeHUS. AHAIOTHY-
HO B Tpynne 3 ObUTIO MEHEE BBIPAXKEHO ITOBBIIIICHUE
aKTHBHOCTH aMHUHOTpaHcdepas, 4To, O4eBUAHO, CBHIC-
TEIBCTBYET O MEHBILIEH HHTEHCUBHOCTH HEKPOTHYEC-
KHX IPOLIECCOB B IEYEHOUYHON TaPEHXUME KHUBOTHBIX.

[IpuBeneHHBIE pE3YNBTATHI MOTYT CBUJETEIBCTBO-
BaTh, YTO KJIETKH, IMMOOMIN30BaHHbIE B MaKpOIO-
PHUCTBIX HOCUTENSX, OKa3bIBAIOT 3P QEKT Ha TeUeHUE
MaTOJIOTHYECKOTO TMpoIecca. JDTO BIHSHUE MOXKET
OBITH 00YCIIOBIICHO aKTUBAIHEH ITpondepayy u Jud-
(hepeHIIMPOBKYM OBAIBHBIX KJIETOK PEIUITHEHTa. B Ta-
KOM Ciydae MO3UTHUBHBINA 3(PdeKT, BEpoATHO, 00yC-
JIOBJIEH J€HCTBMEM CHHTE3MPOBAHHBIX B KJIETKaX
OMOIOrMYeCcKy aKTUBHBIX BemecTB. [Ipu aToM mpoBe-
JEHHBIE UCCIIEAOBAHUS HE MO3BOJSAIOT BBIABUTH,
peanusyercs 1 AeUCTBHE ATHX OMOJIOTUYECKH aKTUB-
HBIX BEILECTB Ha YPOBHE OBAJIBHBIX KJIETOK WJIH Ha-
MPaBJICHO Ha MOAJEp)KaHUE >KU3HECIIOCOOHOCTH H
(YHKIHMOHATBHOM aKTUBHOCTH 3PEJIBIX T€NaTOLUTOB.
J11 BBIICHEHHSI MEXaHU3MOB IIO3UTUBHOTO AEHCTBUSA
KO®II, 3axioueHHBIX B MAKPOIIOPUCTHIE HOCUTENH, Ha
TeYeHHe MaTOJIOTUYECKOTo Mpolecca TpeOyroTces J10-
MTOJTHUTENFHBIE NCCIIEIOBAHNUS CTPYKTYPHBIX U3MEHE-
HUH IICYCHHU.

Jpyrum HampaBJIEHHMEM pa3BUTHUs HACTOSLIEH
paboThI ABIAETCS THCTOIOTHYECKOE MCCIIENOBaHUe
KJIETOK B COCTaBE€ MaKpOIIOPUCTHIX HOCUTENEH 1mociie
BBeJICHUS perunueHTty. Panee B Hamiell maboparopun
OBUIO MOKA3aHO, YTO KJIETKH BBDKHBAIOT U Pa3MHO-
KaroTCs MPU 00bEMHOM KYJIBTUBUPOBAHUH B COCTaBE
MaKpONOPHUCTHIX I'yOOK [17], onHaKo HENb3s yTBEPK-
JlaTh, 9YTO OHM MOBEYT ce0sl aHAJOTMYHBIM 00pa3oM
B JaHHBIX SKCTICPUMEHTAJIbHBIX YCIOBUSX. Bo-niepBbIX,
B KYJIBTYP€ KJIETKH HaXOSATCS B CTAI[IOHAPHBIX yCIIO-
BHSIX CHA0KEHUS MUTATENIbHBIMH BEIIECTBAMU U KHC-
JIOPOJIOM, YE€T0 HEIb3s1 00ECIIEYUTh B CHCTEME i1 ViVo.
Bo-BTOpBIX, B HacTosmield paboTe MakpoOnOpHUCTHIE
JIbrMHATHBIE CKapPOIIbI OBLUTH 3acelIeHbI KIIETKAMH
JIPYToro THIA, 00JIee YyBCTBUTEIbHBIMH K ApIIHaTb-
HOMY JaBJICHHIO KHcJiopoaa. B-tpetbux, B pabote
HCTIOJIb30BAIM KPUOKOHCEPBUPOBAHHBIE KIETKU. ToT
(axT, 4TO Mocie IEKOHCEPBUPOBAHUS CYCIICH3HS CO-
neprxana 6onee 70% coxpaHHBIX KIETOK, HE 03HAYAET,
YTO KJIETKH OCTaBaJMCh >KU3HECIIOCOOHBIMH B Teue-
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conditions where an essential amount of biologically
active substances is present, stimulating their prolife-
ration and/or differentiation [21]. Thus the introduction
of AAF prior to PH on the one hand forms the model
of liver injury, accompanied by severe structural and
functional disorders in organ [ 14], allowing more clear
observation of the effects resulted from cell transplan-
tation and on the other hand creates the stimulus for
development of the introduced cells. The results of
performed by us studies in the model of AAF/PH testify
to a deep impairments of liver biochemical indices. An
abrupt peak-like rise in the content of total bilirubin
and reduction of serum albumin concentration to the
7™ day after PH in the animals of group 2, implanted
with cell free scaffolds apparently reflects an acute
phase of pathological process when liver function suf-
fers most. The fall of albumin level testifies likely to a
disorder of liver synthetic function and the rise in
bilirubin level points to a damaged detoxication func-
tion. At the same time the rise in serum activity of
marker enzymes of liver injury, the aminotransferases,
was the most manifested in this group in more distant
terms, from 7 to 21% days after PH. The increased
activities of AIT and AsT obviously reflect the gradual
process of death of parenchymatous cells, not endured
the metabolic loading. Implantation of FLCs immobilized
in macroporous scaffolds (group 3) prevented a peak-
like rise in the content of total bilirubin and reduction
of albumin concentration, moreover in contrast to group
2 these indices normalized to the 28" observation day.
Similar to group 3 the rise in activity of aminotrans-
ferases was less manifested, likely testifying to a lower
intensity of necrotic processes in hepatic parenchyma
of animals.

The presented results may testify to the fact that
the cells immobilized in macroporous carriers affect
the course of pathological process. This effect may
be stipulated by activated proliferation and differen-
tiation of recipient oval cells. In that case a positive
effect may be conditioned by the effect of biologically
active substances synthesized in cells. Herewith the
performed studies do not allow the revealing whether
the effect of these biologically active substances is
implemented at the level of oval cells or is directed to
the maintenance of viability and functional activity of
mature hepatocytes. To elucidate the mechanisms of
positive effect of FLCs enclosed into macroporous
carriers on the course of pathological process additional
investigations of liver structural changes are needed.

Other direction of this research development is his-
tological study of cells as components of macroporous
carriers after administration to a recipient. The previous
studies performed at our laboratory showed that cells
survive and propagate during 3D culturing in macro-
porous sponges [17], but it is impossible to state that
their behavior would be the same under these experi-
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HHE JOJTOCPOYHOTO NPEeOBIBAHUS B OpraHU3ME, TEM
Oomee, YTO OHU HAXOIWINCH B arpeCCUBHOU CpeIe,
00YCJIOBJICHHOH T€YCHHEM MATOIIOTUIECKOTO IPOIIeC-
ca. Onpenenenne MophHodyHKIIMOHATHHOTO COCTOS-
HHUSI KJIETOK B COCTAaBE MAaKpPOIOPUCTHIX HOCUTEIEH
MOCJIE UMIUIAHTAlMY B OPTaHU3M PELIUIIMEHTA U BO3-
MOXKHOCTEH ero KOppeKLUH SIBISETCS BAXKHBIM ATarloM
Ha IyTU Pa3BUTHUS TKAHEBOI HHKEHEPUU U pereHepa-
TUBHOU METUITAHEI.

BbiBOADI

[IpoBenenHbIE UCCIIEOBAHNS [TOKA3AJH, YTO KCe-
HOTEHHas TPaHCIIaHTAHsI KPHOKOHCEPBUPOBAHHBIX
KJIETOK (peTabHOI MeYeHN YeJIOBEKa, MOYYSHHBIX U3
IJIOZIOB NIEPBOT0 TPUMECTPA FECTALUH U 3aKITFOUEHHBIX
B MaKkpoIopHcTsie ckadonasl U3 aTbruHaTa, B 3Ha4U-
TEJIbHON CTENEHU CIMOCOOCTBYET BOCCTAHOBJICHHIO
(yHKUMU MeYEeHU, HApYIIEHHOH COUYeTaHHbIM JAEHCT-
BueM AA® u UYI'D, uto nposBnsercd B yly4lIeHUN
rernatocnenuGuIecKrx mokazaTeneii KpoBu.

B 1ienom pesynbrarsl HacTosiiel paboThkl CBUIE-
TEIBCTBYIOT O MOJOXXKHUTEIHHOM AEHCTBUHU KIETOK
(heTanpHON MEeYeHH, MMMOOMIN30BaHHBIX B MakKpo-
[TOPUCTHIX HOCUTEIISX, HA TEYEHHUE TEY€HOYHOH HeZ0C-
TaTOYHOCTH Y TIEPCTIEKTHBHOCTH JAHHOTO TIOIX0AA JUISt
JeueHus 3a00JIeBaHUM IEUCHH.
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mental conditions. Firstly, in the culture the cells are in
conditions of constant supplying of nutrients and oxy-
gen, which can not be provided in vivo. Secondly, in
this study the macroporous alginate scaffolds were
seeded with the cells of other type being more sensitive
to partial pressure of oxygen. Thirdly, the research was
conducted with cryopreserved cells. The fact that after
freeze-thawing the suspension contained more than
70% of survived cells does not mean that the cells
would remain viable during long-term staying in an or-
ganism, moreover they would be in aggressive medium,
resulted from pathological process course. The examin-
ing of morphofunctional state of cells inside the macro-
porous carriers and possibilities of its correction is an
important stage in the progress of tissue engineering
and regenerative medicine.

Conclusions

The performed studies have shown that xenogeneic
transplantation of cryopreserved human fetal liver cells
derived from fetuses of the first trimester and immobi-
lized in macroporous alginate scaffolds in a great extent
contribute to a recovery of liver function disordered
by a combined effect of AAF and PH, manifesting in
improvement of hepatospecific blood indices.

Generally the results of present work testify to a
positive effect of fetal liver cells immobilized in macro-
porous carriers on the course of hepatic insufficiency
and prospects of this research for treating hepatic di-
seases.
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