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MopdoIoruio 1 coCTOsSTHIE KIETOK (eTalIbHOH MedeHH YeTI0BeKa HCCIIE0BANIN B YCIIOBUSX KYJIBTUBHPOBAHUS. BhIsBIICHA BRICOKAS
nponudepaTuBHAs AKTUBHOCTB aJIre3MBHOH (ppakIuu KIeTOK (eTaabHOU medeHu. bonbIoi pa3Mep siiep 1 Majzoe KOJINIeCTBO OpraHeslI
B IIUTOIUIa3Me KJICTOK aJre3WBHOI (ppakuuy 1O JaHHBIM CBETOBOH M 3JIEKTPOHHOH MHKPOCKOIHHU CBHJETEIHCTBOBAIH O HU3KOM
creneHd 1 HepeHIPOBKH KIETOK B KyIbType. IMMyHO(GEHOTHITNYECKHI aHAIIN3 yCTaHOBHI cliadyro skcnpeccuio HLA-DR, CD13
n CD45. Takum o6pa3oMm, AaHHBIE, TOTYYEHHBIE C ITOMOIIBIO MPOTOYHONH IUTOMETPHH, IMOKA3alH HU3KOE COAEp)KaHHe
nudhepeHnnpoBaHHbBIX KIETOK B H3yUSHHBIX KyIbTypax KJIETOK (eTanbHOi IeueH .

Kniouegvie cnoea: xnetkn GperanbHOH NEYSHH, aATe3UBHAs QPAKIH, KyJIbTypa KIETOK, IMMYHO(EHOTUIIMIECCKHH aHAIH3.

Mopdomorito i cTan KIITHH (QeTanbHOI MEUiHKU JIOIUHU IOCIHIKyBald B YMOBax KyJIbTHBYBaHHS. BHSIBICHO BHCOKY
npoidepaTuBHY aKTUBHICTh aATE€3UBHOI (PpaKilii KIITHH QeTaabHOI euiHKu. Benukuid po3Mip saep i MaeHbKa KUTbKiCTh OPTaHeN y
LOUTOIUIa3Mi KIITHH aATEe3UBHOI Qpakiii 3a JaHUMHU CBITIOBOI i €JIEKTPOHHOI MIKPOCKOMIi CBIAYMIN MPO HUZBKHHA CTYMiHB
IU(epeHIIFOBaHHS KIITHH B KyJIbTypi. IMyHOpeHOTHITIYHHI aHali3 BcTaHOBUB cnadky ekcrpecito HLA-DR, CD13 u CD45. Takum
YHHOM, JaHi, 010 OyJI0 OTPHMAaHO 3a JOMOMOTOI MPOTOYHOI HUTOMETPIi, MOKa3aIu HU3bKUH BMICT IU(EpeHIINOBAHAX KIITHH Y
TIOCIIDKECHUX KyJIbTypaX KITUH (QeTanbHOl MeYiHKH.

Knruoei cnoea: xmituau QeranbHOT MEYiHKH, aAre3UBHA (HPAKIisl, KyJIbTypa KIITHH, IMyHO(QCHOTHITIYHAN aHAIi3.

Morphology and behavior of human fetal liver cells (hFLCs) during culture were investigated. The adherent fraction of fetal liver
cells was found to posses a good proliferative activity. Light end electron microscopic assesment showed the large nucleus size and
the poor content of cytoplasm organelles evidenced the low differentiation status of the cell culture. In this respect immunophenotypic
analysis was carried out and low expression of HLA-DR, CD13 and CD45 was determined. The data obtained by flow cytometry

revealed poor content of differentiated and antigen-presenting cells in the examined cultures of hFLCs.
Key-words: fetal liver cells, adherent fraction, cell culture, immunophenotype analysis.

@eranbHas NEYEHb YeNIOBEKa SIBIACTCS OOrarbiM
HMCTOYHUKOM CTBOJIOBBIX KJIETOK [2], KOTOpBIE B IepC-
MEKTUBE MOTYT MCIOJB30BAThCS I 3aMEIIeHUs
JETeHEePaTUBHBIX W TMOBPEXICHHBIX TKaHel [2, 7].
Pabots1, mocBsmenHsie MOpdonmornyeckoi u QyHK-
HUOHATBLHON OIEHKE KJIETOK (eTalbHOU MEYCHU
YEJI0BEKA IIPU Pa3BUTUU B KYJIBTYPE i71 Vilro, HEMHOIO-
yucaeHbl. OnbIT padoThl ¢ QeTanbHBIMU KIETKAMH B
bonrapuu HeBenuk [4], mo3TOMY Hallle UCCIEIOBAaHUE
HaIpaBJIeHO Ha OINpeeIeHNE KIETOUHBIX JIMHUN A
JOJTOCPOYHBIX HCCIIEN0BaHUM in vitro. buin onpene-
J€Hbl HEKOTOpbIE XapaKTEPUCTUKU aATe3UBHOU
(pakuum KIETOK (PEeTaabHOM IeUeHH, MOITYYEeHHBIX U3
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Human fetal liver is a rich source of stem cells
which are progenitors of different cell types [2], which
can be used perspectively to replace degenerative and
damaged tissue [2, 7]. Reports representing morpho-
logical and functional assessment of human fetal liver
cells during in vitro culture are practically meagre.
Experience with fetal stem cells in Bulgaria is very
limited [4] and our current research has focussed to
the establishment of cell lines for basic long-term in
vitro studies. We explored several characteristics as
well as the behavior of adherent fraction of fetal liver
cells isolated from human fetuses of 88-12" week of
gestation during long-term in vitro culture.
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IJIOJIOB YesloBeka 8-12 HeJeNnb recTaluy Py TOJITo-
CPOYHOM KYJIbTUBUPOBAHUH 7 VilT0.

Martepmnaabl U meTOAbI

Tonyuenue mraweii u KyIbmMusUposanue Kiemox.
Bo Bcex skcmepuMeHTax MCHOJb30BAJM TKaHb
(eTanbHON MEYEHU YeI0BEKa, MPEIOCTaBICHHYIO
YHuUBepCUTETCKUM TocnuTaieMm “MaluuH gom”,
r. Codust, bonrapus. Marepuan ObUT TIOTy4YEH TPU
aboprax Ha 8-12-if Hesese recTayy Mpu HHPOPMHPO-
BaHHOM COIJIACHU TAIIMEHTOK U B COOTBETCTBHUH C
MpOLEAY PO, OJOOPEHHON MECTHBIM KOMHUTETOM IO
MEIUIIMHCKOM 3TuKe. Marepuan noMelain B cpeny
npombiBkH (Medi-Cult) ¢ no6asierunem 10% derans-
Hoit Tensiueil ceiBopotku (PTC) u remapuna. 3atem
MeYeHb BBIACIISUIH, YIAISIN COSANHUTEIbHYIO TKaHb
1 HECKOJIBKO Pa3 OTMBIBAJIH (PparMeHThl OPraHoOB B TOH
xKe cpee.

Knerounyro cycreH3uo noryyain MeXaHHueCKUM
H3MENIFICHUEM C HCIIOJIB30BaHUEM (PEPMEHTATUBHOTO
pacIeruieHys, Kak OornucaHo B [5], He mo3aHee AByX
4acoB IOCJe MoJydeHuss marepuana. [lomydennsie
KIJIETKW 3aTe€M OTMBIBINA M KYJIBTHBUPOBAIH B 24-
JYHOYHBIX TTanHmerax B cpeae X-VIVO-15 (Cambrex)
¢ mo6asnenueM 10% DTC. KonmeHTparus KIETOK Ha
ayHKy cocraBisuia 5%X10% TIo MOCTHKEHUH CILTONI-
HOTO MOHOCJIOSI Ha 5-0-€ CyTKH KYyJBbTYypY KJIETOK
noxsepranu o0paboTke TPUICUHOM H CYOKYJIBTH-
BUpoBaHMIO. KynbTypanbHyIO cpeny 3aMeHsIIH
Kaxble 2-3-e cyTku. [locie kaxmoro maccaxa KJIeTKu
HCCIIEI0BAIH C TOMOIIBI0 MIMMYHO()EHOTUIIMPOBAaHUS,
CBETOBOH M 3JIEKTPOHHOW MUKPOCKOIIHH.

Mopgonozuueckue ucciedosanus NpoBeACHBI
[OCJIe CTaHIAPTHOTO OKPAIIMBAHUSA TeMaTOKCHUIIMH-
s03uHOM (I'D) M okpammBaHus 1Mo MeToxy Moii-
I'prorBansa-I'mm3a [6]. Ilepen okpammuBanuem
MOHOCJOHW OBIIN JBaXABl OTMBITH (hocaTHBIM
oydepom B Teuenne 10 muH u 3adukcupoBansbl 3%-M
pacTBOPOM JIEITHOU YKCYCHOM KUCIIOThI C METAHOJIOM
B TeueHwue 2-3 muH. JleranpHoe uccinenoBanue u hoTo-
rpadupoBaHue OKPALIEHHBIX KYJIBTYP KIETOK IPOBO-
JUITH Ha cBeTOBOM MuKpockone Cyopan-Reichert.

Dnexmponnas MuKpockonusi IpOBOJUIIACH IOCTIE
5-ro maccaxa. KjeTku KynbTUBHpPOBAIH B O-CaHTH-
METPOBBIX yalkax [leTpu 10 noxy4eHus! CIIONIHOTO
MOHOCJIOS. 3aTeM X CHUMAJIH C YallleK 1 IEPEHO CUITH
B HeOompITe 00beMbI hochaTHoTo Oydhepa. Knerou-
HbIe cyclieH3un eHTpudyruposanu npu 150 g u
(buxcuposamm B 2,5%-M mmrotapanbaerune Ha 0,1%-m
kaxogminatHoM Oydepe (pH 7,3) B Teuenue 10 muH,
3atem ¢ukcuposanu B 1%-m pacrBope OsO, n
MIPOBOIMIIN 00E3BOKUBAHHUE B BO3PACTAIOLINX KOHLICH-
Tpauusx 3TaHOJA M 3aJMBKYy C MOMOLIbIO Habopa
Durcupan (Fluka). MUcnionb3yst ynerpamukpotom Re-
ichert, momyunnu okono 700-800 cpezos. [lpenaparsr
ObUIM TIOMEILEHBI Ha PEIIETKU. YIBTPATOHKUE CPE3bI
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Materials and methods

Tissue collection and cell culture. In all experi-
ments human fetal liver tissue was used. Fetuses were
collected after receiving an informed consent from
patients underwent abortion during 8" to 12" week of
gestation and the procedure was approved by the local
Medical Ethics committee. The fetuses were collected
in Flushing-medium (Medi-Cult), supplemented with
10% fetal bovine serum (FBS) and heparin. Liver was
detached, the adjoining tissue was removed and organ
fragments were washed several times in the above
medium.

Cell suspensions were isolated by mechanical
dispersion using enzymatic digestion as described
elsewhere [5] not later than two hours after tissue
collection. The isolated cells were then washed and
cultured in 24-well plates in X-VIVO-15 Medium
(CAMBREX) at 5x10* cells/well density, supple-
mented with 10% FBS. After obtaining a confluent
monolayer within five to six days the cells were
trypsinized and subcultured. The culture medium was
substituted every 2-3 days. After repeated passages
the cells were appropriately treated for immuno-
phenotyping, conventional and electron microscopy.

Morphological assessment. Morphological
assessment was made after routine staining with
hematoxyllin-eosin (H&E) and according to the
technique of May-Grunwald-Giemsa [6]. Prior to the
staining the monolayers were washed twice in PBS
for 10 min and fixed in 3% acetic acid solution of ice-
cold methanol for 2-3 min. The stained cell cultures
were thoroughly examined and photographed with
light microscope Cytopan-Reichert.

Electron microscopy. Electron microscopy was
performed at the time of the 5 passage. Cell culture
was performed in 6 cm Petri dishes until obtaining
confluent monolayers. Cells were scrapped from the
dish in small volumes of phosphate buffer. Cell
suspensions were then centrifuged at 150 g and fixed
in 2.5% glutaraldehyde and 0.1% cacodylate buffer
(pH 7.3) for 10 min. Second fixation in 1% OsO,
followed, then the preparations were dehydrated in
ascending alcohol concentrations and put into
Durcupan (Fluka). About 700-800 sections were made
using Reichert Ultramicrotome. The slides were
mounted onto meshfibers. The ultra-thin sections were
contrasted with uranyl- and plumbic acetate. The
preparations were examined with electron microscope
JEM 1200 EX.

Flow cytometry. Expression of HLA-DR, CD13
and CD45 was determined through activation and
statistical analysis of 5000 cells using flow cytometer
FACS Callibur (BD, USA) and appropriate software
(CellQuest). The cells were counted and adjusted to
1x10° cells/ml. 50ul from the cell suspension were
incubated in FALCON tubes with the respective
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KOHTPaCTHPOBAJIN YPAHHJII- © CBUHIIOBBIM alleTaTOM H
3aTeM HMCCJEI0BAINM Ha AJIEKTPOHHOM MHKPOCKOIIE
JEM 1200 EX.

Ipomounas yumomempus. Jxcnpeccuto HLA-DR,
CD13 u CDA45 ompeaensiin akTUBallue U CTaTHUC-
THyeckuM aHan3oM 5000 KIIETOK ¢ HCIIOIb30BAHNEM
npotounoro ruromerpa FACS Calibur (BD, CIIA)
COOTBETCTBYIOLIEr0 MPOrPpaMMHOTO oOecredeHus
(CellQuest). KoiauuecTBO KJISTOK IMOJACUYMTHIBATIH U
noBoxuiu 10 1%10° kierox/mi. Kietounyro cycrieH-
3uto (50 M) mHKYyOupoBany B mpodupkax (Falcon) ¢
antutenom (BD, CIIIA) B Teuenne 30 mun mipu 37°C
B TeMHOTe. KOHTpOJIbHBIC KIETKH WHKYOMPOBAIH B
npyroi mpobupke 0e3 antuten. [lociae uHkyOanuu
KJIETKH 00padarbiBaiy 2 MJ MPOMBIBOUYHOM CpeIb
(Cellwash, BD, USA) u 3arem uenTpuyrupoBaim B
teuenue 5 muH npu 1300 o6/mun. CynepHaTaHT
yaansaiau 1 npobupku 3anonssiim 500 Mxn ¢ukcu-
pyrotero pacteopa (Cell-FIX, BD, CILIA).

Pe3yabTatbl M 00CYy)KA€HME

Iponugpepayus. YCTaHOBIIEHO, YTO B YKa3aHHBIX
YCIIOBUSIX ajire3uBHasi (hpakims KICTOK (eraabHOM
MICYCHH YelIoBeKa o0yafaeT xopouei nponugepa-
THBHOW aKTHUBHOCTBIO in vitro. Ha 5-6-e cyTkmu
KyJbTUBHPOBAHUS KIIETKH 00pPa30BBIBAIN CIIJIONTHON
MOHOCJION C THIIMYHBIMU BUXPEOOPa3HbIMH KilacTe-
pamu (puc. 1). [locne Tpuncunuzanuu cyOKyIbTYpbI
pociu OblcTpee W mocie 3-To maccaxka KIETKH
00pa3oBBIBAIN TIOTHBI MOHOCIION Ha 3-4-e CyTKH.
W3BecTHO, 4TO TMHUM COMAaTUYECKHUX KIIETOK YEJIOBEKa
HMEIOT OTPaHMYEHHOE KOJTMUECTBO LIUKIIOB APOOICHHS
(HEeCKOJIBKO AECATKOB). B Halmx skcrepuMeHTax He
YCTaHOBJIEHA pa3HUIla MEXIy MmpoiudeparuBHON
AKTHBHOCTHIO KJIETOK IMOCJEJHEro maccaxa mo
CpPaBHEHHIO C MpeAsaymuM. Ha ocHOBaHWM 3THX
HaOTFOICHU I MBI TIPEATIONOXKHIIH, YTO KJICTKH ObUIH B
OCHOBHOM MasioanddepeHIInPOBaHHBIMU U 00J1a1a]I1H
CIOCOOHOCTBIO K “NIPOAOIDKUTEIEHOMY IEJIIEHUIO.

antibody (BD, USA) for 30 min at 37°C and in the
dark. Control cells were incubated in another tube
without antibodies. After incubation the cells were
treated with 2 ml of washing solution (CellWash, BD,
USA) and then centrifuged for 5 min at 1300 rpm.
The supernatant was removed and each tube was
supplied with 500ul fixing solution (CellFIX™, BD,
USA).

Results and discussion

Proliferation. We found that under the above
conditions adherent fraction of human fetal liver cells
possessed a good proliferative activity in vitro. On
the 5"-6" day of culture the cells formed confluent
monolayers with typical whirl-like clusters (Fig. 1).
Upon trypsinization the subculture expanded more
rapidly and after the 3¢ passage the cells established
high-density monolayer within three to four days. It
is known that human somatic cell lines possess a
capacity of duplication cycles which is limited to
several dozens. In our experiments we found no
difference in the proliferation capacity of the last
passage compared to the preceding passages. Based
on these observations it was assumed that the cells
were mainly low differentiated and able to divide
“permanently”.

Morphological status of fetal liver cells. In the
stained preparations we observed the presence of
stretched, mostly bipolar cells with sharpened ends
(Fig. 2) without expressed contacts. These charac-
teristics are typical for fibroblast cells. The cytoplasm
was amphophylic (slightly acidophylic). Their nuclei
were oval, with dispersed chromatin and 2-4
nucleoluses with high density.

Fig. 3. represents giant single cells with one oval
nucleus and several nucleoluses. We also observed
polygonal cells with porous cytoplasm and finely-
granulated eosinophylic zone around the nucleus,
identical with that of the Golgy apparatus (typical
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Puc. 1. Monocou kietok heraabHOM neuenu yeaoseka (Moaii-I'pronBanba-T'umsa, x100).
Fig. 1. Monolayers of human fetal liver cells (May-Grunwald-Giemsa, x100).
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Puc. 2. Kiierkn ¢eranbHOl neuyeHun vemoBeka (Moii-

I'pronBanpa-I'mmsza, x400).

Fig. 2. Human fetal liver cells (May-Grunwald-Giemsa,
x400).

Mopdghonocua xremox ¢pemanvroi newenu. B
OKpallleHHBIX ITperapaTax HaOMoaau pacTIHyThIe, B
OCHOBHOM OWIOJISIpHBIE KJIETKH C 3a0CTPEHHBIMU
KOHIIaMH O€3 BBIpaKEHHBIX KOHTAKTOB (puc. 2). Takue
XapaKTEPUCTUKH SBISIOTCS TUITUYHBIMU 17151 HUOpO-
OnacTHBIX KJIEeTOK. L{uTomnasma kietok ampopuibHas
(cnerka anupoduibHas). Sapa KI€TOK ObLIM OBaJIb-
HBIMH C JIUCIIEPCHBIM XPOMAaTUHOM U 2-4 TIIOTHBIMH
SITPBIITKAMH.

Ha puc. 3 mokazaHa ruranTcKast OT/ielIbHasl KIIETKa
C OJIHUM OBAJIbHBIM SIAPOM M HECKOJILKUMH SIPBIII-
kaMmu. Taxyke HaOIIOZANIM MMOJUTOHAIbLHEIE KIIETKH C
MOPUCTON LMTOIUIA3MON U S03UHOPMIBHON 30HOM
BOKPYT sil[pa ¢ MEJIKON IpaHyIsAlUeH, cXoxkel ¢
annaparoM [OJIbIXH, 4TO THUIHYHO IS KJIETOK
nedeH. KIeTKu ¢ OBaJbHBIM SIIPOM, COIACPIKALIIM
0oJIbIIIOEe KOJIMYECTBO XPOMATHHA, U LIUTOILIA3MOH ¢
HEOOJBIINM KOJTMYECTBOM OpraHesl
HaO0I0MaIMCh penko (puc. 3).

Ha snekTpoHHBIX MUKpPO(HOTO-
rpadusx (puc. 4) mokazaHbl CHIBHO
BBITSIHYThIE OMITOJNISIPHBIC KJIETKH C
OTHOCHUTEJIBHO OOJBIIUM SIAPOM,
COepIKaIIUM OOJIBIIOE KOJINYECTBO
reTepoXpoMaTHHa. SIAPBIIKY XOpo-
o cGopMHpPOBaHbI U Yalle BCErO
PAacIIOIOKEHBI OKOJIO SIAEPHOI MEM-
OpaHbl, YTO yKa3bIBaeT Ha IMOBBI-
HIEHHYI0 OMOCHUHTETHYECKYIO aK-
THBHOCTh. KieTounas memOpana
rankas 0e3 ManuuISIPHBIX MPOTY-
OepaHIlEB U KOHTAKTHBIX 30H C
COCEHUMHU KJeTKaMu. B nuromnnas-
Me HaOIIOAAI0TCS MAJIOE KOJIMYECTBO
OpraHejsl ¢ yMEpEeHHOH 3JIEKTPOH- f
HOHM MJIOTHOCTBIO M OOJIBILIOE KO- "
JINYECTBO Pa3pO3HEHHBIX I'paHyll
rnukorena. IlomyyeHnnble nanHbIe
noaTBepakaal0T GudpodaacTo-

[ LTE5]
YCJIOBCKA.
NPOBAEMBI
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. BEBKU  HIeK
Puc. 4. DiextpoHHsle MUKpodoTorpaduu KIeTOK (GeTarbHOH NeYeHHU

204

o 4 : "* e a
Puc. 3. Kitetku ¢eransHoii nedenu genoseka (I'9, x100).
Fig. 3. Human fetal liver cells (H&E, x100).

for liver cells). Cells with oval, chromatin-rich nuclei
and poor cytoplasm are rarely found (Fig. 3).
Electron microphotographs (Fig. 4) showed high-
lenghtened bipolar cells with relatively large nuclei,
rich of heterochromatin. The nucleoluses were well
shaped and often situated near the membrane of the
nucleus indicating enhanced biosynthetic activity. The
cell membrane was smooth without papillar protu-
berances and contact zones to neighboring cells. The
number of organelles in the cytoplasm was low and
they showed moderate electron density. A great
number of scattered glycogen granules in the
cytoplasm was detectable. Although these findings
confirmed the fibroblast-like appearance of the cells
observed during the light microscope assessment, we
did not assume these cells to be fibroblasts. Diffe-
rentiated fibroblasts are known for their cytoplasm

vl

T o

Fig. 4. Electron microphotographs of human fetal liver cells.
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MOJJOOHYIO MPHUPOJY KJIETOK, BBISBICHHYIO TaKXKe C
HCIIONIb30BAaHUEM CBETOBON MHKPOCKOITHH, OTHAKO MBI
HE CKJIOHHBI X cunuTarh puodpodiactamu. M3BecTHO,
yTo nuromiaMa aupdepeHgupoBaHHbx Gubdpo-
071aCTOB COAEPIKUT OOJIBIIOE KOJTMYECTBO OPraHesll ¢
BBIPQ)XEHHOH 9HA0IUIA3MaTHYECKON CEThI0, OObILIN-
MU BaKyOJISIMU C MEJIKO TPaHyJIUPOBaHHBIMH OCJIKaMH
u T.11. KlleTkam uccnenyeMpix KyJnbTyp HE HPUCYLIH
Takue mpu3Haku. HampoTus, 60ibIIoON pazmep spa
1 HeOONbIIOe KOIUYECTBO IHUTOIIA3MATHUYECKUX
OpraHelll CBUJETEIbCTBYET O HU3KOM YPOBHE
¢ hepeHINPOBKH KIETOYHON KyJIbTYPHI.
HUmmynogpenomunuyeckuti anaau3 MOKa3ajl HU3-
kyto akcripeccuto HLA-DR, CD13 u CD45. O6napy-
KEHO HM3Koe cozepxkanue auddepeHunpoBaHHbIX U
AQHTUTEH-TIPE3EHTUPYIOIINX KJIETOK B HCCIICAOBAHHBIX
KyJabTypax (Tabmuua). Mbl nonaraem, yto HLA-DR
OBbUT IOCTYTIEH TOJILKO 10 IPUUUHE OOJIbIIIEH SKCTIpec-
CHH 9THX PELENTOPOB HE TONBKO Ha TMM(OUTHBIX, HO
TaKXe Ha 3PUTPOUAHBIX KieTkax (puc. 5). Heobxo-
JTIMMO OTMETHUTB, UTO TIOTYICHHBIH TToKa3arens 12,84%
1utst cienudrraeckoit axcnpecnu HLA-DR 0b11 3Ha9N-
TENBHO HUKE, YeM IoKa3aresb /uid B3pocibix [1, 2].
3TOT pe3ynbTaT BakeH ISl OLICHKU TPaHCILIAHTAllHOH-
HOTO TIOTEHIMAIIA KJIETOK (peTanbHO! MeueHH YeoBe-
Ka, 4TO 00YCIIOBIICHO POJIBIO ATOTO MapKepa B KIIETOU-
HO-OIIOCPEZOBAHHOM MMMYHHOM OTBeTe. B menom
HU3Kas dKcrpeccus Monekyn rpynnsl CD sBisercs
MoKasaresieM HU3KOH 1u(epeHIIMPOBKH U BHICOKOTO
cojepkaHus OJACTHBIX 3JIEMEHTOB B KYJIbTypax
H30JIUPOBAHHBIX KIETOK (eTajabHOM meueHu [3].

BbiBOABI

Bricokast nponudeparnBHas akTHBHOCTb M MOP(O-
JIOTUYECKUI CcTaTyc KJIeTOK (eTanbHOM MeYeHH B
YCIIOBUSIX KyJIBTHBUPOBAHUS ITO3BOJIAIOT IPEAIIOIO-
KUTh, YTO UCCIEIOBAHHBIC KJIETOYHBIE KYJIbTYpPBHI
MMEIOT HHU3KHI ypoBeHb auddepeHunpoBku. VM-
MYHO(DEHOTHITHUECKHIA aHAITN3 TaKXKe MOKA3aJl HIU3KOEe
cogepxanue nudpepeHIUPOBAHHBIX KJIETOK B
KyJbTYpaxX HM30JUPOBAHHBIX KJIETOK (peTaibHOM
neyenu. [lomydeHHble qaHHbIE BaKHBI P pa3paboTke
HOBBIX IPOTOKOJIOB KPHOKOHCEPBUPOBAHHS.

DEHOTHTI TEMOTIOITHYECKHX KIIETOK B KYJIBTYpe KIIETOK
(deTanpHOM eueHH

Phenotypic content of hemopoietic cells in fetal liver cell

culture
Denorun Copeprkanue,%
Phenotype Content, %
HLA—-DR 12,84
CD13 0,93
CD45 2,51
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Fig. 5. Histogram of the HLA-DR expression on human
fetal liver cells.

which is rich of organelles with prominent endo-
plasmic reticulum, wider tanks, filled with finely
granulated proteins etc. Those cell features were not
distinctive in our cultures. In contrast, the large nucleus
size and the poor content of cytoplasm organelles
evidenced of the low differentiation status of the cell
culture.

Immunophenotype analysis. Low expression of
HLA-DR, CD13 and CD45 was determined. The
immunophenotype analysis revealed poor content of
differentiated and antigen-presenting cells in the
examined cultures (Table). We supposed that the
availability of HLA-DR (Fig. 5) was merely due to a
higher expression of these receptors not only on
lymphoid, but also on erythroid cells. We should notice
that the obtained value of 12.84% for the specific
expression of HLA-DR was significantly lower than
those reported in adult humans [1, 2]. This finding is
of great importance underscoring the transplantation
potential of human fetal liver cells because of the role
of this marker in the cell mediated immune response.
As a whole, the low expression of molecules from the
CD group was indication of low differen-tiation level
and high percent of blast elements in the isolated fetal
liver cell cultures [3].

Conclusion

High proliferative activity and morphological status
of fetal liver cells under culture conditions allowed to
suppose the low differentiation level of the examined
cell cultures. The immunophenotype analysis also
indicated the poor content of differentiated cells in
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Jlannoe uccrnedoganue 4acmuyno noOOepICaHo epam-
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Boneapuu.
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the isolated fetal liver cell cultures. This data will be
highly informative for the development of new
cryopreservation protocols.
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