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HccnenoBany (GEeHOTHIT CBEKEBBIICICHHBIX U KPUOKOHCEPBUPOBAHHBIX KJIETOK 3MOpuoHaibHoi neuenn (KOIT) yenoseka, a
TaK)Ke MX CIIOCOOHOCTH BBI3bIBaTh MMMYHHBIN OTBET JMM(OIHUTOB B3pocibix qoHopoB (JIBJ]) mpu cokynsriuBupoBanuu. JlaHHbIE
NPOTOYHON LUTOMETPHH HE IO3BOJMIM BBISIBUTH JOCTOBEPHOI dKCIIpeccHH MapkepoB duMbounaHoi kommuranuu (CD1Y, CD10",
CD5*, CD20%) u nokasainu, uro coxepxkanre CD7" u CD13" xieTok B 3MOpUOHAIbHOHN IleYeHH He3HauuTesbHO (MeHee 1%). B
HauOOJIbILEH CTEIICHN B CBEXKEBBIICICHHBIX M KPHOKOHCEPBUPOBAHHBIX CycleH3usx npeactasiensl CD45* (2,65+0,32%) u HLA-
DR" (7,51£1,35%) knetku. Huzkoe comepxanue TUM(OUIHBIX KJICTOK COMPOBOXKIATIOCH C1a00i MMMYHOTEHHOM aKTHBHOCTBIO KIIETOK
Ne4YeHU, UcclieloBaHHO# B cMmermaHHoi Kynbrype nuMmdouutoB (CKJI). KpuokoHcepBupoBaHue MO3BOJSIET COXPAHUTH
nposiudeparnBHyto akTuBHOCTh KOII yenoBeka u He BiusieT Ha e€ pEHOTHII U UIMMYHOJIOTHYECKYIO aKTHBHOCTb.

JocnimKyBanu GEHOTHIT CBIXK0130JIbOBaHUX 1 KPIOKOHCEPBOBAHUX KIIITHH €eMOPiOHAIBHOI TEYiHKH JIFOIMHH, a TAKOX iX 34aTHICT
BHKJIMKATH IMyHHY BIiATIOBiIb JIM(OIMTIB TOPOCIUX NOHOPIB MPH COKYJIFTUBYBaHHI./laHI MPOTOYHOT UTOMETPIl HE JO3BOIWIN
BHSIBHTH BIpOTiTHOI eKkcripecii MapkepiB nim¢poinHoi komitamii (CD1*, CD10*, CD5*, CD20") i moka3anu, mo Bmict CD7* Ta CD13*
KIIITHH y eMOpioHabHIN MediHmi He3HayHuH (MeHmIe Hixk 1%). Haiibinpmre B cBiXk0130JIbOBaHHUX 1 KPIOKOHCEPBOBAHUX CYCHEH3IX
npexacrasieni CD45* (2,65+0,32%) 1 HLA-DR" (7,51£1,35%) xaitnan. Husekuii BMicT miM(OITHUX KITITHH CyNpOBOIKYBaBCS
c1a0KO0 IMyHOTEHHOIO aKTUBHICTIO KIIITHH MEYiHKH, 110 Oylia JOCHi[KeHa Y 3MilIaHil KyIbTypi JiMpouuTiB. KpiokoHCepBYBaHHS
JIO3BOJISIE 30€perTy MpoTiepaTuBHY aKTHBHICTH KIIITHH eMOPIOHAIBHOT ITEYiHKY JIFOAMHY 1 He BIUTMBAE Ha i1 (EHOTHII Ta IMyHOJIOT19HY
aKTUBHICTb.

Authors studied the phenotype of freshly isolated and cryopreserved cells from human embryonic liver (HEL), and its capability
to provoke an immune response of adult donor lymphocytes (ADL) during co-culturing. Flow cytometry data did not allow to reveal
the statistically significant expression of lymphoid commitance markers (CD1*, CD10*, CD5", CD20") and showed the insignificant
content of CD7* and CD13" cells in embryonic liver (less than 1%). In freshly isolated and cryopreserved suspensions the CD45*
and HLA-DR" cells are presented in the greatest extent (2.65+0.32% and 7.51£1.35%, correspondingly). Low content of lymphoid
cells was accompanied by poor immunogenic activity of liver cells, studied in mixed lymphocyte culture (MLC). Cryopreservation
allows to keep the proliferative activity of HEL cells, and does not influence its phenotype and immunological activity.

B nacTosmee BpeMst OCHOBHBIM METOIOM JICUCHHUS
MaTOJIOTHiA, OOYCIIOBICHHBIX JCTpPecCUell KpOBETBO-
pPEHUS PA3IUYHON STUOJIOTHH, SIBJISIETCA TPAHCIUIAH-
Taysl TeMOMOITHYECKHUX KJIETOK KOCTHOI'O MO3Ta.
OnHaxo ee mpoBeieHre TpedyeT TIIaTeIhHOTO onoopa
JOHOpa MO TUCTOCOBMECTUMOCTHU U BO3MOXHA, B
OCHOBHOM, MEXAy ONH3HENaMH W CUOIUHTAMH.
HcnonwzoBanne KOII miast TpaHCIDIAaHTAIIMA MOXKET
OBITH OOJIEE TIEPCIIEKTUBHEBIM, TaK KaK OHH XapaKTepH-
3YIOTCSI BEICOKHUM COJ€PXKaHUEM KPOBETBOPHBIX
CTBOJIOBBIX KJIETOK WM CJ1ab0i MMMYHOT€HHOCTHIO.
ITocnenHee MOJIOKEHUE OCHOBBIBACTCS, ITIABHBIM
00pa3oM, Ha pe3yJIbTaTax KIMHIYECKOTO TPUMECHEHUSI.
Bwmecre ¢ TeM Bonpochl cocTaBa TMM(OUTHBIX KIETOK
1 uMMyHoJorudeckoil aktuBHoctu KOII, a takxke
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Nowadays the main method for treating the
pathologies caused by hematopoiesis depression of
various etiology is the transplantation of bone
marrow hematopoietic cells. However its realisation
requires an accurate donor selection for histo-
compatibility and it is possible, mainly, between the
twins and siblings. Using of HEL cells for
transplantation might be more perspective, since they
are characterised by a high content of hematopoietic
stem cells and low immunogenic activity. The latter
is based, mainly, on results of clinical application.
At the same time the composition of lymphoid cells
and immunological activity of HEL cells, and action
of low temperatures on these indices are poorly
investigated.
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NEHCTBHS HU3KMX TEMIIepaTyp Ha 3TH MOKa3aTelu
MaJjo U3y4YeHBI.

Henpb HacTosimeit paboTsl — uccnenoBanue GpeHo-
THUIIA CBEXKEBBIACIECHHBIX U KPUOKOHCEPBUPOBAaHHBIX
KOII yenoBeka, a Takxke UX CIOCOOHOCTH BBI3BIBATDH
MMMYHHBIH oTBeT JIB/I npu cOKyIbTHBHPOBAaHUHY.

KOII Briaensun u3 neueH! 3MOPHUOHOB YEIOBEKa
9-11 Henenb recraunu He)epMEHTATUBHBIM METOIOM
[7], amanrTHpoBaHHBIM TSI MAJIBIX 00heMOB. JKu3He-
CHO0COOHOCTB CBEKEBBIIEIIEHHON CyCIIEH31H, OIIEHEeH-
Hasl [0 OKPAIIMBAHHUIO TPUIIAHOBBIM CHHUM, COCTaB-
nstna 811+4%. KprnokoHcepBupOBaHUE MTPOBOIHITH O
sammuTon 5%-ro JIMCO mo 3-3TamHoii mporpamme
3aMOpakWBaHUs ¢ HaYaIbHOU ckopocThio 1°C/MHH 1
WHULIHAIMen KpuctamnoobpasoBanus. [locne xpane-
HUSl B HU3KOTEMIEpaTypHOM OaHKe M OTOrpeBa Ha
BoIsHOM OaHe npu 37°C KU3HECTIOCOOHOCTD CyCIICH-
3uM cocTaBnAna He MeHee 70%.

JexoncepupoBanHble cycnien3nu K311 ormbiBanu
OT KPUO3aIUTHOH cperibl neHTpudyruposanuem 3000
00/MuH 5 MuH u pasBogunu cpeaoir RPMI-1640
(conepxkamei 10% >MOpHOHANIBHOW CBIBOPOTKH
tenenka, nryramuH 1 HEPES) nmo xonmnenTpanmm
4%x10% knetox/ma. JIBJ] mony4anu pyTHHHBIM
metonoMm. CokynsruupoBanue KOII ¢ JIBJI nposo-
mud B 96-TyHOYHBIX TUTaHmeTax. Ha Tpetnii neHs B
Kynetypy BHOCHHM 20 MkCi/mi *H-TumuanHa 1 yepe3
24 4 xynpTUBHUpOBaHUA BKiIoYeHue ero B JJHK
onpenensiin Ha 3-cuetunke Beckman.

Ummynodenorunnueckuit ananuz KOII nposoau-
JI1 METOJIOM ITPOTOYHOM INTOMETPUH C IPUMEHEHUEM
MaHEeId MOHOKJIOHAJIBHBIX aHTUTEN MPOU3BOACTBA
¢upmbl Menbuocnextp (Mocksa, Poccus). dns
MMMYHO(EHOTHIHPOBaHUS OBIIM HMCTOJIb30BaHBI
antutena kracrepos CD1, CD10, CD13, CDS5, CD7,
CD20, CD45 u HLA-DR.

Br160p MOHOKITOHANIBHBIX aHTUTEN OBLT OCHOBAH
Ha ToM, yTo CD1 skcnpeccupyercst THMOLMTAMHU Ha
panHuXx ctamgusax passutusg [11]. CD1 koakcmpec-
cuposaics ¢ CD7 kieTkamMu IEYeHN TI0I0B Y€TI0BEKa
[1]. CD10" kneTku MOTyT 00pa30BbIBATLCS in Vitro U3
FeMOMO3THYECKUX KIETOK-TpeaIIeCTBEHHUKOB
(eTanbHOW TEYEeHU 4YeNoBeKa [6] W SIBAAIOTCS
npeamectBeHHUKaMu B-numdouurtos. Takum
obpazom, CD10, kak u CD19, npencrasiser coooi
Mapkep B-nmumbongHoit kommutanuu [4]. B padote
[5] mokazana sxcripeccus CD13 n HLA-DR B kieTkax
neueHu mionoB denoBeka; CDI13 akcmpeccupyercs
CTPOMaJbHBIMHU KJeTKaMHu [9], KOTOpBIE MOTYT
y9acTBOBATh B pa3BUTHH B-kieTok. B 6oiapmmHCTBE
ciygaes CD5* denorun accoummpyercs ¢ T-maum-
(ouuTaMu, OTHAKO B X01€ SMOPHOHATIBHOTO PAa3BUTHS
OH mpucyn] 3pensiM B-mumdonuram [2]. HLA-DR B
OpPraHU3ME B3POCIOro YeloBeKa, KaK M3BECTHO,
3KCIpPECCUPYETCS aHTUTEHNPE3EHTUPYIOIUMHU
KJIETKaMH M UTpaeT BaXXHYIO pOJb B MMMYHHOH
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The aim of this work is to study the phenotype of
freshly isolated and cryopreserved HEL cells, and their
ability to generate the immune response of ADL during
co-culturing.

HEL cells were obtained from human embryonic
liver of 9-11 gestation weeks using non-enzymic method
[7], adapted to low volumes. Viability of freshly isolated
suspension, estimated by trypan blue staining, made
81+4%. Cryopreservation was performed under
protection of 5% Me SO with 3-stage freezing protocol
with the initial rate of 1°C/min and initiation of crystal
formation. After storage in low temperature bank and
thawing in water bath at 37°C the viability made not
less than 70%.

Thawed HEL cell suspensions were washed out of
cryoprotectant with centrifugation at 3000rot/min
during 5 min and dilution with RPMI-1640 medium
(con-taining 10% of embryonic calf serum, glutamin
and HEPES) to concentration of 4x10° cells per ml.
ADL were obtained by routine method. Co-culturing
of HEL cells with ADL was performed in 96-wells
plate. By the 3" day 20 mcCi/ml of *H-thymidine was
introduced into culture and in 24 hrs of cultivation its
inclusion in DNA was determined with Beckman
B-counter.

Immunophenotypic analysis of HEL cells was
performed with flow cytometry method using the set
of monoclonal antibodies (Medbiospektr, Russia). For
immunophenotyping we used the antibodies from the
following clusters: CD1, CD10, CD13, CD5, CD7,
CD20, CD45 and HLA-DR.

The choice of monoclonal antibodies was based on
the fact, that CD1 is expressed by thymocytes at early
development stages [11]. CDI is co-expressed with
CD7 cells of human fetal liver [1]. CD10* cells can be
formed in vitro from hemapoietic stem cells of human
fetal liver [6] and are the B-lymphocyte precursors.
Thus, CD10, as well as CD19, is a marker for
B-lymphoid commitation [4]. In the paper [5] the
expression of CD13 and HLA-DR in human fetal liver
cells is shown; CD13 is expressed by stromal cells [9],
which can participate in B-cells development. In most
cases the CD5" phenotype is associated with T-
lymphocytes, but during embryonic development it is
inherent to mature B-lymphocytes [2]. As it is known,
HLA-DR in an adult human organism is expressed by
antigen-presenting cells and plays an important role in
immune reaction, mediated by CD4* T-lymphocytes.
CD45 is a common antigen of human lymphocytes.

Investigation results do not allow to reveal a
significant expression of CD1, CD10, CD5, CD20 by
both freshly isolated and cryopreserved HEL cells. CD7
expression (Table 1) was found in 0.4410.13% of cells
from total HEL suspension, and about the half of CD7*
cells also expressed HLA-DR. HLA-DR expressed in
maximum number of HEL cells: 7.72+1.38%. CD13*

PROBLEMS
OF CRYOBIOLOGY
2002, Ne4



peakuuu, onocpenopannor CD4* T-nmuwm-
dhormuramu. CD45 siBiisseTcst o0IMM aHTUTEHOM
JICHKOITUTOB YEJI0BEKA.

Taoauna 1. deHoTunmyecknii coctaB reMonostuyeckux KOIT

Table 1. Phenotypic composition of hemopoietic HEL cells

Pesynbrarel uccnenoBaHuii He TO3BOJIMIN
BBISIBUTH JOCTOBEpHOU skcnpeccun CDI,
CD10, CDS5, CD20 kak CBeXEBbIICIICHHBIMH,
TaK 1 KpuokoHcepsupoaHHeIMU KOIT yenose-
ka. Dkcnpeccuss CD7 (tabn. 1) BeIsBICHa Ha

0,44%0,13% XIETOK TOTAJIHHOW CYCICH3UHU

K3II genmoseka, mprraém oxoto mostoBuHBI CD7*
KJIEeTOK 3Kkcnpeccupoano Takxe HLA-DR.

HLA-DR skcnpeccrupoBaicsi HA MaKCHUMallb-
HoM kojnuecTBe KOIT uenoseka — 7,724+1,38%.

CD13* xnerku cocrasuiu 0,5720,12, a CD45"—

2,6510,32%. Ilocne KpHOKOHCEPBUPOBAHUSA
¢denorunnyeckuii cocraB KOII He u3mensncs.

Copepikanue (%)
Cell content (%)
denorun
Phenotype nmocae
AO KPHOKOHCEPBHPOBaHUS
. KPHUOKOHCEPBUPOBAHMS
before cryopreservation .
after cryopreservation

CD7"HLA-DR 0,23=+0,10 0,20=0,08
CD7*HLA-DR* 0,21+0,03 0,18%0,08
HLA-DR* 7,51+1,35 8,23+1,12
CD13* 0,57+0,12 0,41=+0,08
CD45* 2,65=+0,32 2,33+0,25

B 1abn. 2 npuBeneHs! JaHHBIE 110 BKIIOYE-
uuto *H-tumuauaa B JTHK KOIT u JIBJI. Buaso, 4to
ceexeBbieeHAbIe KOIT uenoBeka xapakTepu3yoTes
BBICOKOW CIOHTAaHHOM mponndepaTuBHONW aKTHB-
HoCThIO. [Iporieaypa KproKOHCEpBUPOBAHHUS PUBO-
OUT K He3HauyuTeabHOMY (p>0,05) cHHXKEHUIO
ckopoctH BKiIo4YeHus *H-tumuauna B JITHK. Dtot
(aKT CBHIETENBCTBYET O BBICOKOH KM3HECTIOCOOHOCTH
CBEXKEBBIACICHHBIX U KpHOKOHCepBHpOoBaHHBIX KOIT.
Bwmecre ¢ tem JIB/l obnanaror Hu3koi mponudepa-
TUBHOM aKTHBHOCTBIO. BHECEHUE B KyNIbTypalbHYIO
cpemy MuToreHa 5 MKr/mi gurtoremarmytiuauHa (DOIA)
MIPUBOAMIIO K 7-9-KpaTHOW CTUMYIIALNN BKIIOUYEHHUS
SH-tumuauna. s HCKIIOUEHUS BKIIaa CIIOHTaHHOM
mponudeparun KOII Bo Briarouenne SH-TumuanHa B
JIB/I npu nOCTaHOBKE SKCIIEPUMEHTOB 110 CMELIAHHON
kynetype numdonuTtoB (CKJI) KOII genmoBeka
NpeaBapuTelbHO 00padaThiBaId MUTOMHUIIMHOM.
CosmMmecTtHOe kynpTuBupoBanue KOII u JIBJl He
BBI3BIBAJIO CTUMYIISIIIMU BKItOueHUs *H-TuMuarHa B
JIB/I. Ilpn 3TOM CBEXEBBIJAEICHHBIE U KPUOKOH-
cepupoBaHHble KOII oka3piBanu cXoaHBII
addexr (Tadmn. 2).

Pesynprarel skcnepumentoB no CKIJI
CBUETENLCTBYIOT 0 ToM, uTo KOII uenoseka
9-11 Hemens rectanuu obmagarT ciaboi

cells made 0.57+0.12%, and CD45" made 2.65%0.32%.
Phenotypic composition of HEL cells after cryopreser-
vation did not change.

Data on the inclusion of *H-thymidine into DNA of
HEL cells and ADL are shown in Table 2. It is seen
that freshly isolated HEL cells are characterised with
a high spontaneous proliferative activity. Cryopreser-
vation procedure leads to an insignificant (p>0,05)
decrease in *H-thymidine inclusion into DNA. This fact
testifies to a high viability of freshly isolated and
cryopreserved HEL cells. At the same time the ADL reveal
alow proliferative activity. Introduction of 5 mcg/ml of a
mitogen phytohemaglytinine (PHA) resulted in a 7-9-
fold stimulation of *H-thymidine inclusion. To exclude
a contribution of spontaneous proliferation of HEL cells
in the inclusion of *H-thymidine into ADL when
performing the experiments on MLC the HEL cells were
preliminarily processed with mitomycine. Co-culturing
of HEL cells and ADL did not stimulate the
SH-inclusion to ADL. Herewith the freshly isolated and

Taéauua 2. CkopocTh BKItOUeHUs *H-TuMuarHa (MMI/MUH) B

KOII uenoseka u JIB/] B CKJI

Table 2. Rate of *H-thymidine inclusion (imp/min) into HEL

cells and ADL in MLC

HMMYHOTE€HHON aKTUBHOCTBIO, YTO COOTBET-
CTBYET JaHHBIM [3]. DTO 00yCIOBICHO HU3KUM

VYcaoBus 3KCriepuMeHTa
Experiment conditions

CKoOpoCTh BKAIOYeHHs1 *H-TuMuAHa
SH-thymidine inclusion rate

COJIEp)KaHUEM B HUX 3pENbIX JIUM(OUTHBIX
KJIETOK, CIIOCOOHBIX y9acTBOBAaTh B PEAKIIHIX

CpesxeBbipereHHBIe KOIT

Freshly isolated HEL cells 7187820

MMMYHHOTO OTBeTa. PaHee HaMu ObLTO TIOKa3a-

KpunoxoucepsupoBansle KOTT

Cryopreserved HEL cells 9844694

HO, YTO OCHOBHYIO JacThb (6omee 80%) remo-
nmoytraeckux KOII demoBeka cOCTaBISAIOT
SPUTPOUJIHBIEC KIETKU Pa3IMYHOW CTEIeHU

ABA,

‘ADL 1069+112

3penoctu [8]. OTHOCUTENBHO BBICOKOE IPO-
neHTHoe coaepxxanue B KOII HLA-DR™

ABA nocae o6pabotru OT'A

ADL after PHA treatment 7815195

KIIETOK, OUYEBUIHO, OOYCIIOBICHO MX JKCIIpEC-

CKA co cBeskeBbipeAeHHBIMU KOTT
MLC with cryopreserved HEL cells

329+102

CHell He TOJIbKO Ha TUM(OUAHBIX, HO M Ha
sputpouHbix kietkax [10]. Kpuoxoncep-
BUPOBAaHWE MO3BOJISIET COXPAHUTH MPOTH-

CKA ¢ KpuokoHcepBUpoBaHHEIMU KOTT
MLC with cryopreserved HEL cells

364+140
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(dheparuBHyto aktuBHOCTH KOII uenoBeka, He BIHIET
Ha ee GESHOTHUI U UMMYHOJIOTHYECKYIO aKTUBHOCTbD.
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cryopreserved HEL cells did the same effect (Table 2).

Experimental results on MLC testify to the fact,
that HEL cells of 9-11 gestation weeks possess a low
immunogenic activity, corresponding to the data in the
paper [3]. It results from a low content in HEL cells of
mature lymphoid cells, capable of participating in
immune responses. In our previous studies [8] we
showed that the erythroid cells of various maturation
stage were the main part (more than 80%) of HEL
hematopoietic cells. Relatively high percentage of
HLA-DR* cells in HEL suspensions is evidently caused
by expression of this antigen not only in lymphoid cells
but also in erythroid ones [10]. Cryopreservation allows
to keep the proliferative activity of HEL cells, and does
not affect their phenotype and immunological activity.
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