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Comparison of Tests for Fetal Liver Cells Viability after Cryopreservation
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[IpoBeneH cpaBHUTENBHBIN aHATIN3 PE3YIILTATOB OLICHKHU JKU3HECTIOCOOHOCTH CBEKEBBIICIICHHBIX 1 KPHOKOHCEPBUPOBAHHBIX KIIETOK
smOpuoHaneHoi neueHn (KOII) uenoBeka mo HecnenuGUIECKUM TECTaM: BUTATHPHOMY OKpPAIIUBAHHIO KIIETOK TPUMIAHOBBIM CHHHM,
opomucteiM dTHaUeM (BD); rumponmsy ¢moopecuenn nuanerara (OIA) Bo ¢umoopecuenH; cIOCOOHOCTH KIETOK K aIre3uu.
[IpoBeneHHBIE TECTHI OTPAXKAIOT Pa3JIMYHbIE ACTICKTHI KIICTOYHOH KHU3HECTTOCOOHOCTH. OKpaIliBaHUE TPUITAHOBBIM CHHIM U OPOMHUCTBIM
STHUIUEM J1aBaJIO CXOIHBIE pe3ynbraThl. DJIA-TecT He BBISIBISET NEHCTBUTEIEHOE KOMMUECTBO xu3HecrmocoOHbx KOII. KomOunanmeit
3-X METOIOB OLIEHKH >KU3HECTIOCOOHOCTH ObLTa BIsSIBIICHA (DPAKIHS KIETOK, YCTOWYHBBIX K BUTATBHBIM KPACHTENSIM, B KOTOPBIX HE
oOHapyxwuBaics (iaroopecient. Tect Ha HeclieUYUIECKYO are3UI0 MO3BOJISET HCCIIEI0BATh COXPAHHOCTH KIIETOK aAT€3MBHOTO ITyJIa
sMOpuoHaNbHON neueHn. Ha ¢oHe coxpaHeHus konmmdecTBa aaresupoBaBmmx KIII mocie KpHOKOHCEPBHPOBAHUS BEHISBICHBI
MOP(OJIOTHYECKUAE OTIUYHS KIETOK, IPUKPEIUISABIINXCS K IUIACTUKY, 10 CPaBHCHUIO C HATUBHBIM KOHTpojeM. CodeTaHHOE
HCIIOJIb30BAHNE YKa3aHHBIX TECTOB ITO3BOJISICT aBaTh OoJiee MOJHYIO MEPBUYHYIO XapaKTEPUCTHKY T€TEPOrCHHBIX CYCIEH3UN
Henu(hepeHIIMPOBAaHHBIX KIETOK, B YACTHOCTH YMOPHOHATIBHOH IIEYCHHU YeTI0BEKA.

Knrouesnie cnosa: KpuoKoOHCEPBHUPOBAHUE, JKUZHECTIOCOOHOCTD, SMOPHOHAIbHAS IIEYCHB YeJI0OBEKa.

IIpoBeneHo MOPIBHAIBHUN aHAII3 PE3yIbTaTiB OI[iHKH JKUTTE3JATHOCTI HATUBHUX 1 KPIOKOHCEPBOBAHUX KIIITHH eMOPiOHAIBHOT
neuinku (KEIT) monunu 3a HecniennpivyHUMU TecTaMu: BiTalbHUM (apOyBaHHSAM KIIITHH TPHUIIAHOBUM CHHIM, OPOMHUCTHM €THIIEM;
rigpodizom ¢umoopecuein mianerary (OJA) y duroopeciein; 3narHicTio kiIiTHH 10 aaresii. [IpoBeneni Tectu BigoOpakanu pisHi
ACIIeKTH KIIITHHHOT xuTTe3narHoCTi. DapOyBaHHS TPUITAHOBUM CHHIM 1 OpPOMHUCTHM eTuieM AaBaio noxioHi pesyiasrati. OIA-tect He
nokasye ailcHy Kinbkicth xutre3naruux KEII. Kombinauiero 3-x MeTOiB OLIHKY JXUTTe3naTHOCTI Oyia BusiBneHa ¢paxuis KEII,
CTIHKHX /10 BiTaJbHUX OAapBHUKIB, B IKMX He 3HaiieHo ¢uroopecueiny. Tect Ha HecnenudiuHy aare3iro 103B0OJIsI€ TOCTIIKYBATH LITICTh
KJIITUH aJre3uBHOrO myity emMOpioHanbHol nedinku. [Ipu 36epexenni kinpkocti aaresytounx KEII micns kpiokoHcepByBaHHs OyIio
BUSIBJICHO MOP(OJIOTIUHI BiIMIHHOCTI KJIITHH, 1[0 IPUKPIIUTIOBAINCH 10 IJIACTHKA, Y TIOPIBHSIHHI 3 HATUBHUM KOHTposieM. CyMicHe
BUKOPUCTAHHS 3a3HAYCHUX TECTIB J03BOJISIE JABAaTH OiNbII MOBHY MEPBHHHY XapaKTEPHUCTHKY IeTEPOTEHHUX CYCICH3ii
HeTu(epeHIIiHOBaHUX KITITHH, 30KpeMa eMOPIOHATBLHOT ICYiHKH JIFOIHHH.

Knrouogi cnosa: xpiokoHCEpBYBaHHS, )KUTTE3IATHICTh, eMOPiOHAIbHA IIEUiHKA JIIOHHU.

There was carried out a comparative analysis of the results on the estimation of viability for freshly isolated and cryopreserved
human fetal liver (HFL) cells using non-specific tests: vital staining of cells with trypane blue, ethydium bromide (EB), fluorescein
diacetate (FDA) hydrolysis to fluorescein; ability of cell to adhesion. The performed tests reflect various aspects of cell viability.
Staining with trypane blue and EB produced the similar results. FDA-test does not reveal a real number of viable HFL cells. The
fraction of cells resistant to vital dyes, where no fluoresceine was found, was revealed by the combination of three methods of viability
assessment. The non-specific adhesion test allows to estimate the integrity of HFL cells of adhesive pool. Simultaneously with
keeping the number of adhesive HFL cells after cryopreservation there were found the morphological differences of cells, being adhered
to the plastic, comparing to the native control. Combined usage of stated tests allows to provide the more complete primary
characteristics of heterogenous suspensions of non-differentiated cells, in particular, HFL ones.

Key words: cryopreservation, viability, human fetal liver.

BHumanue nccnemopateneii K KIeTKaM-TIPeIecT-
BEHHHMKaM SMOPHOHATIBHOTO IPOUCXOKICHHUSI 00YCIIOB-
JICHO UX BBICOKUM HpOJII/I(bepaTI/IBHBIM IIOTCHIMaJIOM
U CIIOCOOHOCTHIO U EPEHIIUPOBATHCS B PA3IHUHBIC
KJIeTouHbIe THUIBI. COXpaHEeHNE YHUKAILHBIX CBOWCTB
ATHUX KIIETOK TpeOyeT yCOBEPIICHCTBOBAHHMS IIPOTOKO-
Jla KpUOKOHCepBUpoBaHUs. [Ipu 3TOM BakeH onTH-
MaJbHBIHA MOJAOOP AKCIPECC-TECTOB OIEHKH JKH3HE-
CIIOCOOHOCTHU KIIETOK, HA OCHOBAaHHHU KOTOPBIX
OCYIIECTBIISAIOTCS JalbHEHUINE JOPOTOCTOSIIHE U

The attention of researches to progenitor cells of
embryonic origin is stipulated by their high proliferative
potential and ability to be differentiated to various cell
types. The keeping of unique properties of these cells
requires the improvement of the cryopreservation
protocol. In this case the choice of express-tests for
estimation of cell viability is important, which will serve
as the base for optimizing the further expensive and
long-term experimental study of cell functional activity.
Testing of heterogeneic suspensions of non-differen-
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JNIHUTENbHBIE UCClieJoBaHUS (QYHKIUMOHAIBHOM
akTUBHOCTH. OCOOEHHO CII0OKHO TECTHPOBATH
reTeporeHHbIe CyCIeH3Un Heau(epeHIpOBaHHBIX
KJIETOK, IOJTYy4E€HHBIX U3 3MOPHUOHAIBHBIX TKAHEH.

Lens nanHo# pabOTBl — OLEHUTH COXPAHHOCTD
KO3II yenoBeka nociae KpUOKOHCEPBUPOBAHHUS 110
HecrnenqupUUEeCKUM DKCIpecc-TecTaM: MPHKHU3-
HEHHOMY OKPAIIWBAHUIO KJIETOK TPUIIAHOBBIM CHHUM
u BD, BHYTpUKIETOUHOMY HaKOIUICHHUIO (iroopec-
nmewHa B pesynbrare ruaponusza OIIA, a Takxke 1Mo
CHOCOOHOCTH KIIETOK K a/IFe3UH.

Matepnaabl 1 metoAbI

OOBEKTOM HCCIIEIOBAaHUS CIY)KHJIN TEePBUYHBIE
CYCIICH3UH CBEKEBBIIEIEHHBIX U KPUOKOHCEPBUPO-
BaHHbIX KOII yenoseka. Jlonopckuii MmaTepuan Obu1
MOJIy4eH OT SMOPHOHOB 7-9 Helenb recTalyy mocie
HCKYCCTBEHHOTO IpepbIBaHUs OCPEMEHHOCTH H
TPaHCIIOPTUPOBAJICS B CTEPHIILHBIX (PIIAKOHAX Ha JIBAY.
Wzonuposannsie KOII nomyyanu HeepMeHTaTHBHBIM
metozoM [3]. KileTounsle cycrieH3un KpHOKOHCEPBH-
poBanu nox 3ammurtoit 5%-ro JIMCO no mporpamme
[2], XpaHUIN B KUIKOM a30Te, pa3MOpaKHUBaJIH Ha
BomstHOM Oane mpu 40°C [11]. OneHKy )KU3HECTIOCO0-
HOCTH KJIETOK MPOBOJHUIHN MO OOMENPHUHATHIM
METOAaM NPHKU3HEHHOTO OKPAITMBAHUS TPUIIAHOBBIM
cunM [9] u BO/DIA [5]. Aare3uBHy0 CliocOOHOCTh
K KyJITYPaJIbHOMY ILIACTUKY OLIEHUBAIIH P SKCILIAH-
tanuu 1X10%/cm? B 24-nyHounsie manmersl (“Co-
star”) B cpege 0MEM, mononnenHon 5% 3MOpwuo-
HaJIbHOW TeJsubedl CHIBOPOTKH, B CTaHAAPTHBIX
ycnosusax npu 37°C, 100%-i Braxnocty, 5% CO,.
Kpunoxoncepsuposannsie KOII nepen skcrnanTanyen
otMbiBaiy 0T JIMCO myTeM KamneapHOro T00aBICHUS
[4] caxaposo-comneBoro pactBopa [10] ¢ mocne-
IOYIOUIMM eHTpUudyrupoBanneM. Uepes onpeneneH-
Hble uHTepBaibl BpemeHu (1 u 18 u) Hempukpe-
MUBIINECS KJICTKH COOMpanu B (UKCUPOBAHHOM
00beMe KyJIbTYpaJIbHOM Cpenbl U MOACYUTHIBATIN HX
konnuecTBO B Kamepe lopsesa. IlpukpenuBinecs
KJIETKH OLIEHUBAJIY ITOZ{ HTHBEPTUPOBAHHBIM MUKPOCKOIIOM
riocte hukcarmy 3tanosoM 70°.

CrarucTuyecKuil aHaIu3 pe3yabTaToB IPOBOANIH
HEMapaMeTpUIeCKUM METOAO0M C NMOMOIIBIO KpPHUTE-
pusi YHIKOKCOHA JUIS ONHOPOAHBIX map. PesynbraTsl
npeacTaBieHbl Kak M+m.

Pe3yAbTatbl M 00Cy)xaeHue

B cycnensun csexenzomupoBanabix KOII gero-
BEKa *KU3HECITOCOOHOCTH KJIETOK cocTapisiia: 87,3+2,1
u 80,1£3,1% 1o oKkpamrBaHUIO TPUIIAHOBBIM CHHUM U
B3 cootBerctBenHo (puc. 1,a). Pesynprarer o6oux
TECTOB HE MMEJH CTAaTUCTUYECKHU JOCTOBEPHBIX
pasnuuuii. B To e BpeMs KonmuuecTBo GIroopecrenH-
MOJIOKHUTENIBHBIX KIETOK OBLIO JOCTOBEPHO HUXKE
IoKazaresen Nprku3HeHHoro okpamusanus KOII n
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tiated cells with latent biological potential is of special
difficulty.

The aim of this work was to evaluate the integrity
of HFL cells after cryopreservation on non-specific
express-tests: vital staining with trypane blue and
ethidium bromide, intracellular accumulation of
fluorescein after hydrolysis of fluorescein diacetate,
and cell adhesion ability.

Materials and methods

Primary suspensions of freshly isolated and
cryopreserved cells were the object of investigation.
The donor material was obtained from 7-9 gestation
weeks’ embryos after abortions and delivered in sterile
flasks on ice. HFL cells were isolated with non-
enzymatic method [3]. Cell suspensions were
cryopreserved under protection of 5% DMSO with
elaborated program, and stored in liquid nitrogen.
Suspensions were thawed on water bath at 40°C [11].
The estimation of cell viability was performed using
standard methods of vital staining: with trypane blue
[9], ethydium bromide and FDA [5]. Adhesive ability
to culture plastic was evaluated during explantation of
1%10%cm? into 24 well plate (Costar) in the aMEM
medium added with 5% FCS, under standard
conditions at 37°C, 100% humidity, 5% CO,.
Cryopreserved HFL cells before explantation were
washed out of DMSO by dropwise adding [4] of
sucrose based solution [10] with further centrifugation.
In the certain time intervals (1 and 18 hrs) non-adhered
cells were collected in a fixed volume of cultural
medium and their number was calculated in Goryaev’s
chamber. Adherent cells were estimated under inverted
microscope after fixation with 70° ethanol.

Statistical analysis of results was done by non-
parametrical method using the Wilcoxon matched pairs
test. The results were presented as M+m.

Results and discussion

The viability of freshly isolated HFL cells was
87.3%2.1% and 80.1+3.1% on staining with trypane
blue and ethidium bromide, correspondingly (Fig. 1a).
The results of both tests had no statistically true
differences. At the same time the number of the
fluorescein—positive cells was significantly lower in
comparison with the results of vital staining of HFL
cells, and made 48.5£2.0% before freezing (Fig 1a).

This fact points that only in a part of HFL primary
suspension cells with vital dye exclusion the fluorescein
was revealed.

In the thawed samples together with the keeping
of total cell number the HFL cell viability was
significantly lower than that for freshly isolated cells
in all three tests: 63.7+8.5% on staining with trypane
blue and 54.6£2.6% with ethidium bromide, the number
of fluorescein-positive cells decreased down to
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coctaBisuio 48,5£2,0% (puc. 1,a). Jlanusiid dakt
yKa3bpIBaeT Ha TO, YTO TOJHKO B YACTH KJETOK
MEepBUYHON CyCNEH3UH 3MOPHOHANLHON MEYEHH
YeJ0BEKa, HEOKPAIIEHHBIX BUTAJIbHBIMU KpacuTe-
JsIMH, OOHApY>KUBaeTCs (PIFOOPECLEHH.

B pa3mopoxeHHbIX 00pa3nax Ha (POHE COXPaHEHUS
00111er0 KOMUYecTBa KJIETOK ku3HecriocooHocTs KOII
ObUIa TOCTOBEPHO HMXKE COOTBETCTBYIOLIMX IOKa3a-
TeJel CBEXEBBIJEIEHHBIX KJIETOK MO BCEM 3-M
TE€CTaM: MO OKPAIIMBAaHUIO TPUMAHOBBIM CHHUM —
63,7£8,5; BD — 54,6£2,6%; xonmdecTBO (iroopec-
LEWH-TIOJOKUTEIBHBX KIETOK CHHU3UIOCH [0
24,342 2% (puc. 1,6). Paznuuns B KOTHIECTBE KIETOK,
B KOTOPBIX OOHAPYKUBAJICSI (PIFOOPECIICHH JIO H ITOCIIe
KPHMOKOHCEPBHUPOBAHUS, MOTIIH OBITH OOYCIIOBIICHEI
npucyrctsueM /IMCO B nexoHcepBHpPOBAaHHBIX
cycnensusx. [loaromy oT kaxoro o6pasna KpHOKOH-
cepupoBanabix KOII Obuta otobpana 1/2 gacth
CYCIICH3MH U IPOBE/ICHA OLIEHKa >KU3HECTIOCOOHOCTH
TeX K€ KIJIETOK [TOCIIE OTMBIBAHUS OT KPHOIIPOTEKTOPA
[4]. )Ku3HECTIOCOOHOCTD KIIETOK B JAHHOM IPyTIIIE IO
BCEM TECTaM OCTaBajach Ha YPOBHE COOTBETCTBY-
OIIMX PE3yJIBTaTOB B FPYIIe KPHOKOHCEPBUPOBAHHBIX
KO3II 6e3 ormbIBaHNA (JaHHBIE HE IPUBEACHBI).

Takum 00pa3oM, CHIDKEHHE KolTnaecTBa Quroopec-
LIENH-TTOJIOKUTEIBHBIX KJIETOK IOCie KPHOKOHCEP-
BHpPOBaHMUs He ObLIO CBsA3aHO ¢ npucytcTBuem JMCO
B PEaKIIMOHHOM cpejie. DTO MOIJIO OBITH 00YCIIOBIEHO
ru0eIblo KIETOK, MOTepel (IioopecenHa KUBBIMH
KJIETKaMH BCJICACTBUE ECTa0MIN3ANH UX IUIa3Ma-
THYECKHX MEMOpPaH I10CiIe 3aMOPaKUBAHUS-OTOTPEBA,
a Tak)Ke WHIMOMpPOBaHUEM 3CTEpa3 MOCiIe KPUOKOH-
CEpBUPOBAHUS, CICACTBHEM YeTO ObUIO MEHbIIEE
BHYTPHKIIETOYHOE HAKOTUICHHE (IroopeciienHa.

B npouecce kproKOHCEPBUPOBAHUS MOTYT IPOUC-
XOJIUTh TMOBPEXICHUS KIECTOYHBIX CTPYKTyp 0e3
HapyUIeHHUS I€JIOCTHOCTH MJIa3MaTUYECKOH MeM-
Opanbl. IloaToMy creayroomeil BaxXHOW 3amadeit
paboTHl ABIAIOCH HCCIEJOBAHUE 3JIEMEHTAaPHBIX
(YHKLIMOHAJIBHBIX CBOMCTB KDHOKOHCEPBUPOBAHHBIX
KJIETOK, B YACTHOCTH, CTIOCOOHOCTH KJIETOK K aJIr€31H,
KOTOpas peajusyercsl Yyepe3 CIOXKHBIH KOMILIEKC
MOJIEKYJl Kjacca aAre3UOHHBIX PEeLenTOpoB. JTH
0eJIKH, KaK U3BECTHO, OIIOCPENYIOT B3aUMOICHCTBUS
KJIETOK MEXXAY COOOH U C BHEKJIETOUHBIM MaTPUKCOM.
B sm0Opuorenese aare3smoHHBIE PELENITOPHI BOBIIE-
YEeHbI B BAXKHEHIINE IPOLIECCH! KIIETOYHON MUTpaLliy,
npoaudepannu u 1uGPepeHIUPOBKY U YIaCTBYIOT B
Mopdorenese TKaHel u opraHos [1].

B namnoi#t paboTe mcciaenoBaiu CIOCOOHOCTH
CBEXXEBBIJIEJIEHHBIX 1 KpHOKOHCEPBHPOBaHHBIX KOIT
NPUKPEIIATECS K KyJIbTypajJbHOMY IJIACTUKY B
teueHue 1 u 18 4. OTHOCUTENBHOE KOIUYECTBO MPU-
KPENUBLIMXCS KJIETOK HE 3aBHUCEI0 OT MPOIOJ-
XKUTEIBHOCTH BpeMmeHu aare3uu (1 m 18 4) u He
H3MEHSIIOCH NTOCIIE KPHOKOHCEPBUPOBAHUS, COCTABIIS
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Puc.1. Coxpannocts KJII o (a) u mocie (0) KpuoKoH-
CepBUPOBAHMs, OICHEHHas: |— 1o obmeMy KOJIMYeCTBY
KJIETOK; 2 — OKPAIIMBAHUIO TPUIIAHOBBIM CHHUM; 3 — OKpa-
muBaHUI bD; 4 — BHYTPHUKIETOUHOMY HAaKOIJICHHIO
¢mroopecrenna; 5 — HecrienU(pUIECKON aAre3nH (B TEUCHHE
1 9); 6 — Hecnennduyeckoit anre3nu (B TeueHue 18 1).

* — pa3nuumsi CTAaTUCTUYECKH JOCTOBEPHBI I10 CPABHEHUIO C
JAaHHBIMH 10 KPHOKOHCEPBUPOBAHMS; +—Pa3IMUMs CTaTHC-
THYECKH JAOCTOBEPHBI MO CPABHEHUIO C pe3yJbTaTaMH
NPYKU3HEHHOTO OKPAIMBaHKA (TPHIIAHOBBIM CUHIM U b3),
p<0,05.

Fig.1. HFL cells’ integrity before (a) and after (b)
cryopreservation estimated by total cell number (1), trypane
blue staining (2), ethydium brimide staining (3), intracellular
accumulation of fluoresceine (4), non-specific adhesion
during 1 hr (5), and non-specific adhesion during 18 hrs (6).
*— differences are significant comparing with data before
cryopreservation; +— differences are significant comparing
with results of vital staining (with trypane blue and ethydium
bromide), p<0.05.
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B cpeaHeM okoyio 50% oT obuiero KoimvecTBa
SKCIJIAHTHPOBAHHBIX KJIeTOK (puc. 1, a, 0). Bo Bcex
HCCTIENOBAHHBIX MPenapaTax Cpeay MPUKPEIHBIINXCS
KJIETOK Npeo0nagany OKpyIible KIETOYHbIE dJeMEH-
THl, BapualOenbHBIE O pa3Mepy, 0€3 BUAMMBIX
MIPU3HAKOB PACIIACTBIBAHUS, C KPYIHBIM SAPOM U
Y3KUM O0OJKOM CBETJIOW HUTOMIa3Mbl. beinu
OTMEUYEHBI HEKOTOphle MOPQOIOTHIECKHE 0COOEH-
HOCTH aJIr€3WPOBABIINX HATHBHBIX M KPHOKOHCEP-
BupoBaHHbIX KOII. B 00pa3iax cBeXeBBIACICHHBIX
KJIETOK HaONoJalu paciiacTaBIINEcCs KIETKH
Pa3IMYHOTO pa3Mepa ¢ OJHUM HIIM HECKOIbKUMH
BBIPQKEHHBIMH JIY4eNOJOOHBIMI U3MEHEHUSIMH
KJIETOYHOM MOBEPXHOCTH (puc. 2, a, 0). DTH KICTKH
pacmosiarajgich OJUHOYHO WM B HETIOCPEACTBEHHOM
OJIM30CTH C OJHON MW HECKOJbKHUMH MaJbIMH
OKpYyIIIBIMU KJIeTKaMH. B mpemnaparax aekoHCEpBH-
posannbix KOII npeobnanganu cheprudeckue KIeTKH.
U3penka BcTpeyaduch OKpPYTJbIe paciyiacTaHHBIE
KJIETKA C TOHKHM CBETJBIM OOOIKOM LUTOIIa3MBI
(puc. 2, B), mHOTIAa OHHU WMeENH 1-2 IUTOILIa3Ma-

24.3%£2,2% (Fig. 1 b). The differences in number of
cells with revealed fluorescein before and after
cryopreservation could be associated with DMSO
presence in thawed suspensions. Therefore we took
the half of each sample of cryopreserved HFL cells
and examined the viability of these cells after
cryoprotectant removal. Cell viability of this group
estimated by all tests was at the level of the frozen-
thawed cells without washing-out (data are not
presented).

Thus, reduction of fluorescein-positive cell number
after cryopreservation was not associated with DMSO
presence in the reaction medium. It may be stipulated
by cell damage, loss of fluorescein by alive frozen-
thawed cell as a result of plasmatic membrane
destabilization, and inhibition of esterase activity after
cryopreservation, resulting in lower intracellular
accumulation of fluorescein.

In cryopreservation process the damage of cell
structures can occur without impairment of the cell
integrity. Therefore the next important task was the

Puc.2. Anresupyromue KOII uenoBeka cBexeBblaeiaeHHbIE (a, 0) U KPHOKOHCEPBUPOBaHHBIE (B,I'). AATe3us K
KyJBTypaJIbHOMY IUIACTHKY B TeueHune 1 4. YBein.: ok. X 10, 00. x25.

Fig. 2. Adherent HFL cells: freshly isolated (a, b), and freeze-thawed (c, d). Adhesion to culture plastic during 1 hr.

Magnification: ocular tube x10, objective X25.
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TUYECKUX OTPOCTKA HE3HAUNTEITFHOM JUTHHEI (pUC. 2, T).
Bo Bcex kieTkax BBIABISUIUCH KPYITHBIC sSIpa.

W3BecTHO, 4TO anre3uss KIETOK — 3TO aKTHBHBIN
MHOTOCTAaJAUNHBIA MPOLIECC, KOTOPBIA 3aBUCUT OT
CBSI3BIBaHUS a/IFC3MOHHBIX PEIENTOPOB C UX JIUTaH-
JaMH WA CyOCTPaToM, ITUTOCKETIETHRIX MEPECTPOCK
u GopmupoBaHus (POKATBLHBIX KOHTAKTOB, KOTOPBIC
HEOOXOMUMBI JIsl YCHJICHHS TPUKperuieHus [6].
YCTaHOBNIEHO, YTO CIIOCOOHOCTH PEIEeNnTOpa CBS3bI-
BaThCS C €r0 JIUTaHAOM U YCUIIMBATh aAr €310 MOKET
OBITh MU3MEHEHA NEHCTBUEM APYTUX CTHUMYJIOB [8].
Bo3moxHo, kparkoBpeMeHHBIH KOHTakT KOII ¢
kpuonpotrekTopoMm [IMCO no 3amopaxuBaHUS U
MocJie OTOTPeBa, a TakKke COOCTBEHHO IMpoIleaypa
KPUOKOHCEPBUPOBAHUS MOTYT M3MEHSATHh (hYHKIHO-
HaJIbHOE COCTOSHUE IIa3MaTH4YeCKHX MeMOpaH,
LUTOCKEIIETHBIX CTPYKTYP U aJIr€3UOHHBIX PELETITOPOB
KO3IIL, 9To 1 mposiIBUIOCH B Pa3IMYHOM aATr€3MBHOM
TIOBE/ICHUY N Vitro NCCIEIOBAHHBIX KIETOK.

WHTepecHpIM OBUIO CpaBHEHHE PE3YIBTATOB BCEX
MPOBEEHHBIX Hecnenupuyeckux TecToB. JKuzHe-
CHOCOOHOCTH cBexken3oarpoBanHbix KOIT yenoBeka
coctaBuia cBeime 80% coracHO NMPUKU3HEHHOMY
OKpaIINBaHHIO TPUTIAHOBBIM CHHUM 1 b3. B cpentem
okosio 50% KOII B mepBu4HON cycneH3nu OBLIN
(mroopeciienH-TI0N0KUTENbHBIMUA. B TO ke Bpems
50% ot ob1ero xkonmuuectBa HaruBHBIX KOIT Obutn
CIIOCOOHBI MPUKPEIUIATHCS K IIACTHKY Kak uepes 1 4,
Tak 1 4yepe3 18 4. DTU NaHHBIE CBUIETEIbCTBYIOT,
410 okono 30% xwu3zHecnocoOHBIX KOII Obinn
HEaAre3upyronmMu U Takoe e konndectso KOII, B
KOTOpPBIX He oOHapyxwuBajics ¢maroopecienH. Kak
n3BecTHO, 00onbmMHCTBO KOII paHHHUX CpokoB
recTalliy ABIAIOTCS FeMOMO3THYECKUMHU, CPEaU
KOTOPBIX 3PUTPOUIHBIC TIPEANICCTBEHHUKH TIpeoodia-
narot. Kpome TOoro, ycTaHOBJIECHO, YTO T€MOTTIOOWH
OKa3bIBACT CUJBbHBIH MacKHpyROIHH 3¢pdext Ha
¢moopecueHnuo ¢GuwopecuenHa [7]. MoxHo
MIPEAIONIOKHTh, YTO O0JIee 3pelible IPUTPOOITACTEI
SMOpHUOHAIBHON TIEYEHH YEeIOBEKa, COIepkKaliue
(heTanapHBIN TEMOTIIOONH, SIBISIOTCA KaHIUAATAMU B
Te 30% XHU3HECIIOCOOHBIX HE(II00PECHUNPYIOINX
K31, u, Bo3M0XHO, HeCITIOCOOHBI K Hecrenn(huaeckon
aJre3nu.

[Tocne kprokoHCEPBUPOBaHMS IO pa3paboTaHHOH
nporpamMme OBIJI0O OTMEYEHO COXpaHEHHE OO0IIero
KOJIMYECTBa KIIETOK W CHHXKeHue konudectBa KOII,
YCTOWYHUBBIX K MPHXU3HCHHBIM KPAaCHUTEISIM T10
CPaBHEHHMIO C HATUBHBIM KOHTpOJeM. | nOenpb KIeToxk,
OIICHEHHAs 10 OKPAITUBAHUIO TPUIIAHOBBIM CHHUM,
cocraeiisia okoso 24%, BO — 26%; notepst ¢uroo-
pecueuH-monoxuTeabHbIx KOII Opita B cpegnem
24%. MoHO ObLIO OBl CUMTATh, YTO yKa3aHHBIE
TECTHI BBISABISIOT OJHU U T€ K€ MOBPEKJICHHBIC
kieTkd. Ho mpu 5TOM KOMTUYECTBO aare3upoBaBIINX
nexoncepsupoBanHbix KOII ocTaBanock Ha ypoBHE

NMPOBJIEMbI
KPUOBMONOIrum
2003, N2

investigation of primitive functional properties of
cryopreserved cells, in particular, the ability of cells to
adhesion, which is realized through a complex of
molecules from the adhesion receptors class. These
proteins are known to be the mediators of the cells
and extracellular matrix interactions. In embryogenesis
the adhesion receptors are involved in important
processes of cell migration, proliferation and
differentiation and take part in tissue and organ
morphogenesis [1].

In this work we investigated the ability of freshly
isolated and cryopreserved HFL cells to adhere to the
culture plastic during 1 and 18 hrs. The relative quantity
of'adherent cells did not depend on the adhesion time
(1 and 18 hrs) and did not change after cryopreser-
vation, making in average about 50% of total number
of seeded cells (Fig. 1a, b). In all studied samples
among the adherent cells we observed the roundish
cell elements, varying by size, being without visible
indices of sprawling, having large nucleus and narrow
edge of light cytoplasm. Some morphological
peculiarities of adhered native and cryopreserved HFL
cells were noted. In the samples of freshly isolated
cells we observed the sprawled cells of various size
with one or several marked ray-like alterations of cell
surface (Fig. 2a, b). The location of these cells was
single or in proximity to one or several small roundish
cells. In the samples of thawed HFL cells the roundish
cells were predominated. In some cases the roundish
sprawled cells with a narrow light edge of cytoplasm
were observed (Fig. 2c), some of these cells had 1-2
cytoplasmatic sprouts of insignificant length (Fig. 2d).
In all these cells large nuclei were revealed.

Cell adhesion is known to be an active multistage
process, which depends on the binding of adhesion
receptors with their ligands or substrate, cytoskeleton
rearrangements and forming of focal contacts, being
necessary for adhesion strengthening [6]. It is
established that the ability of receptor to bind with its
ligand and to strength the adhesion could be altered by
other stimuli [8]. It is possible, that short-term contact
of HFL cells with DMSO cryoprotectant before
freezing and after thawing, and the cryopreservation
procedure as well could change the functional state of
plasma membranes, cytoskeleton structures and
adhesion receptors of HFL cells, that was manifested
in various adhesion behaviour of cells investigated in
Vitro.

It was interesting to compare the results of all
performed non-specific tests. The viability of freshly
isolated HFL cells was above 80% according to vital
staining with trypane blue and ethydium bromide. About
50% of the total HFL cell number in the suspensions
was fluorescein-positive. In the same time about 50%
cells were able to bind to the plastic in an hour as well
as 18 hours. These data show, that about 30% of viable
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HaTUBHOTO KOHTPOJIS — B cpemHeM okoio 50% kax
yepes 14, Tak u yepes 18 4 aare3un. Takum oOpazom,
HesACHO, kKakue uMeHHo KOII cranoBsATCS MOBpEeXIEH-
HbIMH. B T0 ke BpeMst ObLIO YCTaHOBJICHO, YTO MOCIIEe
pa3MoOpakUBaHHUS TOJIBKO YacTh aJAre3WpPOBaBIINX
KJIETOK OBLTH (BIHOOPECIEHH-TIOT0KUTEITbHBIMU,
BO3MOXHO, B Pe3yJIbTaTe MHTHOUPOBAHUS ICTEPa3
MOCIIe KPHOKOHCEPBUPOBAHMSL.

BbiBOADI

PaccMoTpeHHBIE TECTHI OTPa)KalOT OTHICITLHBIC
ACTIEKTHI KU3HECTIOCOOHOCTH KJIETOK M SIBIISIOTCS
B3auMoAonoHstoNIMA. CodeTaHHOE UX IPUMEHEHHE
MOJKET OBITh HCIIOJB30BAaHO s Ooyiee MOJHON
MEPBUYHOI XapaKTepUCTUKHU I€TEPOTreHHBIX CYCIIEH-
3Uil KPUOKOHCEPBUPOBAHHBIX KJIETOK, B YACTHOCTH,
AMOpPUOHAIEHOM TIEUEHH, I KOTOPBIX XapaKTepeH
CKpBITHII Oronoruueckuii notennma. [Ipmku3HeHHOe
okpamuBanue KOII tpunanoBeiM cuauM 1 B naer
cxonHble pe3yinbTaTel. OJ[A-TecT HEe OoTpa)xaeT
NEHACTBUTEIIFHOE KOJINYECTBO Ku3HecrnocoOHbsx KOIT.
[Ipu >TOM KOMIUIEKCHAS OIIEHKA KU3HECTIOCOOHOCTH
10 OMHMCAHHBIM 3-M TECTaM MO3BOJIHJIA OIPEIEITUTh
He TosbKo KonmaecTBo KOII uenoBeka ¢ moBpexaeH-
HBIMH MeMOpaHaMu, HO U HaIHIne Gpakiiiy KIETOK,
YCTOWYMBBIX K BHTAIBHBIM KPAaCHUTEIISIM, B KOTOPBIX
He 00HAPY>KUBAJICS HAKATUTMBABIIHNACS (PIIFOOPECIICHH.
Craryc u cyap0a MOCIeIHUX OCTAIOTCS HE ICHBIMH U
TpeOyroT OoJee MeTaNbHBIX uccienoBanuii. TecT Ha
Hecrenu(QUUIECKyI0 KICTOYHYIO aAre3ui0 K KYJbTy-
pallbHOMY IUIACTUKY MMEET Ba)KHOE 3HAUCHUE KaK
00s13aTeNbHEBII 3Tall Tepe]] KyIIETHBUPOBAHUEM in Vitro
U Kak MpeaBapuTenbHas (yHKIIMOHAIBHAS Xapak-
TepucTtuka aaresuBaoro myna KOII genosexa.
Heo6xoammMo OTMETUTE, 9TO KOJIMUECTBEHHAS OTICHKA
ITyJ1a aAre3UPYIONINX KIETOK JODKHA OBITH TOTIOTHEHA
HCCIIEI0BAaHUEM HX MOP(OIOTHYESCKUX CBOMCTBE.
BrisiBieHue ke KpHOIYBCTBUTEIHLHOCTH OTICITHHBIX
KJICTOYHBIX THUIIOB B TE€TEPOTEHHBIX CYCIICH3HUIX — 3TO
Clenyromias 3a7a4a, peeHrue KOTOpOil BO3MOXKHO IIPHU
YCIIOBUU TPUBIIEYCHUS METOJOB ()EHOTUITUPOBAHUS
HCCIIeyeMbIX IMOPHOHAIBHBIX KJIETOK M KYJIBTH-
BHUPOBAHUSL.
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HFL cells were not adherent cells, and the same
number of the HFL cells did not reveal the fluorescein
presence.

The majority of HFL cells of early gestation stage
are known to be hemopoietic progenitor cells, among
them erytropoietic cells predominate. Furthermore it
is established, that hemoglobin exhibits a strong
masking effect on the fluorescence of fluorescein [7].
So we can suppose, that more mature HFL erytroblasts,
containing fetal hemoglobin, can be the candidates for
those 30% viable non-fluorescent HFL cells, which
may be unable to nonspecific adhesion.

After cryopreservation procedure according to the
elaborated program we have found the preservation
of'total cell number and decrease of cell amount, being
resistant to vital dyes, comparing to the native control.
The cell death was about 24% on trypane blue staining,
and for ethidium bromide it was 26%. Loss of the
fluorescein-positive cell quantity was about 24%. These
tests were supposed to detect the same damaged cells.
However the amount of adherent cells remained at
the native level, about 50%. So it is unknown what
cells became damaged. Whereas it is clear, that only a
part of the adherent cells were fluorescein-positive. It
may be as a result of esterase inhibition after cryo-
preservation.

Conclusions

Performed tests demonstrated some aspects of cell
viability and amplify each other. Their combined
application could be used for more complete primary
characteristics of heterogeneous suspensions of
cryopreserved cells, in particular of embryonic liver,
being characterised with a latent biological potential.
Vital staining of HFL cells with trypane blue and
ethydium bromide shows the similar results. FDA-test
does not display a real number of viable HFL cells. In
this case co-application of FDA-test with the vital
staining allowed to determine the presence of HFL
cells, excluding the vital dyes, but not revealing the
fluorescein accumulation. Their state and fate are not
clear and it requires more detailed investigations. The
test for non-specific cell adhesion on culture plastic
has a great importance as the essential step before
culturing in vitro and the initial functional test for HFL
cells adhesive pool. It should be noted, that quantitative
evaluation of adherent cells needs to be combined with
investigation of morphological properties of these cells.
Revealing of cryosensitivity of separate cell types in
heterogenous suspensions is the next task, the solving
of which is possible in case of involving the methods
of phenotyping of studied fetal cells and culturing.
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