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Cryopreservation of Human Fetal Fibroblast Culture

HccnenoBanu KpuompoTekTOpHBIe cBolicTBa 1,2-mpomannuona (1,2-I1/1), okcustunupoBanHoro rmuepuHa (OO n=5) u
9MOpHOHANBEHOU CHIBOPOTKH (DC) KPYIMHOTO pOraTroro CKoTa IpH 3aMOPaXHBAHUU-OTTAWBAHUH KIETOK KYJIBTYPHl (GUOPOOIACTOB
aMbpuroHoB yenoBeka (POY). Yeranorneno, uro 1,2-I1/1 u OOI obnanarot cirabbIMU KPHO3AIUTHEIMHI CBOMCTBAMH U HE 00CCIICUUBAIOT
COXpaHHOCTh (DYHKIMOHATIBHON akThBHOCTH KieTok ®OY. KprnokoHcepBupoBanue kietok B DC obecriedrBaio MAKCUMAaIbHYIO
COXPAaHHOCTb KJIETOK U X QYHKIINOHAJIbHYIO aKTHBHOCTb.

Kniouesvie cnosa: xynsrypa pubpob1acToB 3MOPHOHOB 4eI0BeKa, 1,2-ponaHanol, OKCHITHIMPOBAHHBIH NIINIIEPHH.

JocnimKyBaau KpiolpoTeKTOpHi BiactuBocti 1,2-mpomanniona (1,2-I111), okcuerunsoBaHoro rinepuny (OEIL; n=5) ta
emOpionanbHOi cupoatku (EC) Benrkoi poraToi Xyno0u npu 3aMOpOXKyBaHHI-BiITaBaHHI KIITHH KyJIbTypHu (i6pobdiacTiB eMOpioHiB
monuHu. Beranosieno, mo 1,2-I1/1 1 OEI MatoTh cnadOki kpio3aXUCHI BIACTHBOCTI 1 He 3a0€3Meuyr0Th 30epeKeHICTh PyHKIIOHAIBHOT
aktuBHOCTI KiIiTHH @EY. KpiokoHcepByBanHs kiniTuH B EC 3a0e3neuyBano MakCUMallbHy 30€pEeKEHICTh KIIITHH 1 X (pyHKIIOHATBHY

AKTHBHICTb.

Knrouoei cnosa: xynerypa (ibpobiacTiB eMOpioHiB JIIOAUHY, 1,2-MIPONIAHII0, OKCHETHILOBAHUH TITILIEPHH.

Cryoprotective properties of 1,2-propanediol (1,2-PD), oxyethylated glycerol (OEG; n=5) and fetal calf serum (FCS) when
freeze-thaw human fetal fibroblast (HFF) culturewere studied. It has been established that 1,2-PD and OEG have weak cryoprotective
properties and do not provide the integrity of functional activity of HEF cells. Cell cryopreservation in FCS provided maximum

integrity of cells and their functional activity.

Key-words: human fetal fibroblast culture, 1,2-propanediol, oxyethylated glycerol, cryopreservation.

OcHoBHas 3a1a4a KPHOKOHCEPBUPOBAHUSI OHOJIOTH-
YEeCKOro Marepuaja — COXpaHEeHHEe MaKCHMaJIbHOTO
KOJIMYECTBA KU3HECIIOCOOHBIX KJIETOK CO CBOMCTBA-
MH, IPUCYUIMMH HAaTUBHBIM KJIeTKaM. BakHbIM
(akTOpOoM oOecredeHrs: COXPaHHOCTH SIBJISIETCS Ipa-
BUJIBHBIN BBIOOP KPHOTIPOTEKTOPA, KOTOPBIH 110 CBOMM
CBOWCTBaM JIOJKEH OTBEUATh CIIEIYIOIUM TpeOoBa-
HUSIM: OBITh HETOKCHYHBIM JUISI KJIETOK, 00JIa1aTh
HEOOXOMMBIMH 3alIUTHBIMH CBOMCTBAMH, JIETKO
YIAIATHCS U3 CPEAbl KPHOKOHCEPBUPOBaHUS U T.11. [3].
[Ipu BBEIOOpPE KPHOMPOTEKTOpA JJIsl MPENaparos,
HCHOJIb3YEMBIX AJIS KJIETOUHOW U TKaHEBOW TepaIuH,
Lenecoo0pa3Ho NPUMEHSTh TaKHe BEIIECTBa, KOTOPHIE
COOTBETCTBOBAJM OBl 3THM TpPeOOBaHUAM, a TaKkKe
MO3BOJISUIN OBl YIPOCTUTH NPOLEAYPY TpaHCIIaHTa-
LIUH KJICTOK.

[Ipu KpHOKOHCEPBUPOBAaHUU AMOPUOHATBHBIX
KIIETOK, TIOJIY4EeHHBIX U3 TKaHEeH pa3jImyHoOro Mpouc-
XOXKJICHUS, HanOoJiee IMPOKO UCTIONB3YETCS TUMETHII-
cynpdokeun (AMCO) [2, 11-15], HO maHHBIC [5]
CBUJETENHCTBYIOT, UYTO MPHU JJIUTEIHHOM KOHTAKTe
JAMCO c kneTkaMy IPOUCXOAAT HAPYIICHUS TTPOHH-
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A basic task of cryopreservation of biological
material is preserving the maximum amount of viable
cells with unchanged properties inherent to native cells.
Important factor of providing the safety is a correct
choice of cryoprotectant which on the properties meets
the following requirements: to be non-toxic for cells,
to possess necessary protective properties, to be easily
removed out of cryopreservation medium, efc. [3]. When
selecting a cryoprotectant for the preparations to be
used for cell and tissue therapy, it is expedient to apply
the solution, which could correspond to the declared
requirements, and also would allow the simplifying of
cell transplantation procedure.

During cryopreservation of embryonic cells derived
from the tissues derived from the tissues of different
origin dimethylsulfoxide (DMSO) is the most widely
used [2, 11-15], but the data [5] indicate that its long-
term contact with cells results in the impairment of
permeability of their membrane and to considerable
changes in metabolism and their death. During
transplantation of cell suspension comprising DMSO
a manifested toxic effect is found [14].
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aeMoCTH MeMOpaH ¥ 3HAaYUTEIbHbIE M3MEHCHHSI
MeTabomu3Ma KIETOK, YTO HPUBOJIUT K WX THOEIH.
[Ipu TpaHCIIaHTaMK CyCIIEH3UH KIIETOK, COAEpIKallen
JAMCO, oTMedaeTcsl BbIpaXE€HHBIM TOKCHUYECKUN
addexr [14].

bonpmioii uHTEpEC AN MPAKTUYECKON MEAUITMHBI
MIPEACTABISAIOT KPHO3ALIUTHEIE BEIIECTBA, HE OKa3bl-
BAIOIME BBIPAXKEHHOTO TOKCUYECKOTO NEHCTBUSA Ha
iIeTku. OJHIM U3 TAKUX BEMIECTB IBsieTcs 1,2-mpo-
magauoi (1,2-I1]1), obnagarommii HU3KOW TOKCHY-
HOCThIO [7, 8] m He TpeOyromuii oTMBIBKU. OH
HCTIONBb3yeTCsl B (hapMaleBTHUECKOW MPAKTHUKE Kak
pacTBOpHUTENb JEKAPCTBEHHBIX CPEACTB [6], mus
KPHOKOHCEPBHPOBAHHUS S)PUTPOLIUITOB 1 TIEPEBUBAEMBIX
KJIEeTOUHBIX JUHUHN [2-4]. OKCUAITUIUPOBAHHBIN
runepuH (O0) (n=5) Takxke SBIsSeTCS HU3KOTOKCHY-
HBIM BEILECTBOM, HE TPeOyIOIIUM OTMBIBKH [12].

KpuozamutHeiMu cBOMCTBaMHU 00J1agaeT U ChIBO-
POTKa KPOBH — OHA CTAaOMIIM3UPYET MeMOpaHy, 3allu-
mas €€ ot kpuonoBpexaeHuii [11, 16].

Lens paboTsl — H3y4eHHE IMUTOTOKCHYECKOTO
IEeHCTBHS M KPHOMIPOTEKTOPHBIX cBOMCTB OO (n=5),
1,2-I1/1 u OC miast KynbTypsl (pudbpoo1acToB aMOpHo-
HOB uenmoBeka (OOY).

Matepnanbl 1 metoAbI

UccnenoBanusa npoBoIwin Ha KyilbType Guopo-
OsiacToB 4enoBeka 3-4 maccaxa, MOJyYeHHOW U3
sMOpuoHOB 7-9 Hexenb recranuu. KynsrusupoBanue
BBITOJIHSUIM 110 CTAHJAPTHON METOIUKE B IIACTHUKO-
BbIX yamkax Ilerpu (Spectar, FOrocmnasus), nkyOu-
posamu npu 37°C B armocdepe ¢ 5% CO, (Sanyo,
SAnonus) [1, 9].

Uccnenyemsrie kpuonporekropsr OO u 1,2-T1]]
OBUIH CHHTE3MPOBAHBI, OYHIIEHBI B OT/IEI€ KPHUOIIPO-
tekropoB UIIKuK HAH Vkpausst.

Jng oLeHKHM TOKCHYECKOTO IEHCTBHUS HCCie-
JYEMBIX BEILIECTB M HX KPHOIPOTEKTOPHBIX CBONCTB
KJIETKH TIEPEBOJAMIN B CYyCIIEH3MOHHOE COCTOSIHHUE,
o0pabaTbiBasi MOHOCIIONH CMeChIO0 pacTBOpoB Bepce-
Hau 0,25% tpuncuna (06a I'YII UTIBD um. M.I1.Uy-
makoBa PAMH) (1:1). Knetku cycnenaupoBaiu B
pacTBope XeHKca B KOHIEHTpanuu 2X108/m.
PacTBOpBI KPHONPOTEKTOPHBIX BELIECTB TOTOBHIIH €X
tempore Ha pacTBOpe XeHKca B KOHIEeHTpanusax 10,
20,30 1 40%. K cycriensun keTok 100aBIIsIi paBHBINA
00bEM IPUTOTOBJICHHBIX PACTBOPOB, JOBOJIS 10 KOHEY-
HoO# koHIeHTparuu 5, 10, 15 u 20%. IIpu uzydenun
tokcuueckoro neiicteust OC (HyClone) Ha kieTku uc-
nons3oBas 20, 50%-e¢ KOHIIEHTpAIMH B PacTBOPE
XeHKca U CBIBOPOTKY 0e3 mobaBok. Tokcumueckoe
JefCTBUE HCCIEyEMBIX BEILIECTB U3YYall MPH TEM-
nepatype 20+1°C Ha npotspkenun 1 gaca, moacuu-
TBIBasi KONWYECTBO >KU3HECMOCOOHBIX KJIETOK uepes3
KaXKple 15 MUH ¢ HCIOJIB30BaHUEM OKPACKH TPHIIA-
HOBBbIM cuHuM [10].
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Of great interest for practical medicine are cryopro-
tective properties not rendering expressed toxic effect
on cells. One of these substances is 1,2-propane diol
(1,2-PD) having low toxicity and not demanding the
washing-out [7, 8]. It is used in pharmaceutical practice
as a solvent of medicines [6] for cryopreservation of
erythrocytes and inoculated cell lines [2-4]. Oxyethy-
lated glycerol (OEG) (n=5) is also low toxic substance
not requiring the washing-out [12].

Cryoprotective properties are also inherent also to
blood serum — it stabilizes the membrane thus protecting
it from cryodamage.

Research aim is the studying of cytotoxic effect
and cryoprotective properties of OEG (n=5), 1,2-PD
and ES for human fetal fibroblast (HFF) culture.

Materials and methods

The researches were carried-out in human
fibroblast culture of 3-4 passages, obtained from the
embryos of the 7-9" weeks of gestation. Culturing was
conducted by the standard methods in plastic Petri
dishes (Spectar, Yugoslavia) and kept at 37°C in 5%
CO, atmosphere in incubator(Sanyo, Japan) [1, 9].

OEG and 1,2-PD cryoprotectants under study were
synthesized, purified at the Department of cryoprotec-
tants of the IPC&C of the National Academy of
Sciences.

For estimation of toxic effect of the studied
substances and their cryoprotective properties the cells
were transferred into suspension state by treating the
monolayer with the mixture of Versen’s solutions and
0.25 % trypsin (1:1) (both by M.N. Chumakov’s Insti-
tute for Poliomyelitis and Virus Encephalitis of Russian
Academy of Medical Scineces). The cells were sus-
pended in Hanks solution to concentration of 2x10%ml.
The solutions of cryoprotective substances were prepa-
red ex tempore with Hanks solution under concen-
trations of 10, 20, 30 and 40%. The equal volume of
prepared solutions was added to cell suspension to
reach final concentrations of 5, 10, 12 and 20%. When
studying the toxic effect of FCS (HyClone) on cell
viability there were used 20, 50% of concentrations in
Henk’s medium and 100% serum. Toxic effect of the
studied substances was studied at 20+1°C for 1 hr by
counting the number of viable cells every 15 min using
trypan blue staining [10].

During investigation of cryoprotective properties of
1,2-PD, OEG and FCS the cell suspension with
concentration of 1x10%ml was placed into 1 ml cryo-
vials (Nunc). After 15-min equilibration with cryopro-
tectants the samples were frozen.

Cryopreservation was conducted by the three-stage
program with programmable freezer (Special Design-
ing and Technical Bureau at the IPC&C) after 15 min
equilibration with cryoprotectant. At the first stage the
cells were cooled with the rate of 1°C/min down to
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[Ipn M3ydyeHUH KpHONPOTEKTOPHBIX CBOMCTB
1,2-111, O3T u CHIBOPOTKHU CYCHEH3UIO KIETOK C
KOHIIeHTparwmeit 1x10%m1 moMenany B KpHoaMITysibt
(Nunc) oobémom 1 mur. [locie 15-MuHYTHO# 3KBH-
TUOpaNuu ¢ KPUOIIPOTEKTOPaMHU MPOOBI 3aMOPaKH-
BaJIH.

KpuokoHcepBrpoBaHHe NPOBOIWIIN 10 TPEXITAITHOM
nporpamMme B iporpaMmuaoM 3amopakusaresie (CKTh
¢ OIl UIIKuK HAHY). KneTtkn oxnaxaairu Ha
nepBoM 3tare co ckopoctbto 1°C/mun 10 —20°C, Ha
BTOpOM — c0 ckopocThio 10°C/mun 10 —80°C, Ha Tpe-
ThEM — MOTPY’KaNH B KUAKUH a3oT [10].

OO0pas31pl OTOrpeBaId Ha BOASHON OaHe IpH TeMITe-
patype 41°C. Ilocine oTorpeBa CyCHEH3HIO KJIETOK
OTMBIBAIM OT KPHOIPOTEKTOPA, BBICEBAIHN B YaIIKH
[etpu u naky6uposanu npu 37°C B atmocdepe ¢ 5%
CO, 3a pocTOM KJIETOK B KyJbTYPE €KEIHEBHO
HaOITI0IaJH C IOMOIIBI0 HHBEPTHPOBAHHOTO OMHOKY-
nsipaoro Mukpockona bromam [12 (JIOMO).

’KuzHecrnocoOHOCTh KIIETOK TOCe KPHOKOHCEp-
BHPOBAHUS OIIEHUBAIH 10 OKPAIIMBAHUIO BUTATEHBIM
KpacuTeleM TPUIIAaHOBBIM CHHUM [1], coxpaHHOCTB
nponupepaTUBHBIX CBOMCTB KIETOK — MO CPOKY
¢dopmupoBanus MoHocos [ 9 .

Kontponem ciyxuiia HaTUBHAs CyCIEH3HsI KIETOK
KynbTypsl @OY.

CTaTUCTHUYECKYIO JOCTOBEPHOCTD Pa3ININNA MEX-
Iy TpyIIamMu oleHuBanu MetogoM CThIOJEHTA.

Pe3yAbTatel M 00Cy)xaeHue

BbL10 yCTaHOBIIEHO, YTO TIPH SKBIITHOPAITHH KIICTOK
B pactBope Xenkca ¢ OOl B xoHnenTpanusax 5, 10,
15 u 20% moxazaTenu XHU3HECIMTOCOOHOCTH KIIETOK
JIOCTOBEPHO HE U3MEHANUCh. Yepe3 120 MuH konnye-
CTBO )KHU3HECIOCOOHBIX KIIETOK cocTaBisuio 90+1,5%,
YTO TOCTOBEPHO HE OTIMYATIOCH OT KOHTPOJIA.

B cycnensusix kineTok B pactBope XeHKca ¢ J0-
6aBmennieM 5, 10 u 15% 1,2-I1]1 xomnuecTBO KU3HE-
CIIOCOOHBIX KIIETOK OCTaBajOCh Ha TOM K€ YPOBHE,
YTO U B KOHTPOJIBHBIX 00pa3ilax B TEUCHUE BCETO
BpeMeHU HabroneHus. [1pu MOBBIIEHHUH COepKaHMS
1,2-T1J1 mo 20%, HaumHasi ¢ 15-it MUHYTHI, KOJIMIECTBO
JKM3HECITOCOOHBIX KJIETOK CHHKAJIOCh 710 78,0+1,9%,
a K KoHIy dkBuirOparuu 110 60,0+1,2% (puc. 1).

[Ipu sTom HaOmIODAM MOP(OTOTHUECKUE U3ME-
HEHUS KJICTOK B BHUJIC HAIMYUS BE3UKYJ Pa3HBIX pa3-
MEpOB, UTO SIBIIIETCS] OTBETHOM peaklMel KIETOK Ha
HeOaronpusTHele ycinoBus. [lanaeie Mopdooru-
YeCKUEe M3MCHECHHsI UMENH BPEMEHHBIN XapakTep U
rcuesanu uepes 60-120 MuH nocie yaaneHus KpUuonpo-
TEKTOpa U3 Cpefbl, HO YacTh KJIETOK BCE JKe NOrubda-
J1a, 0 Ye€M CBHJICTEITHLCTBOBAJIO CHIDKCHHE KOJTUICCTRA
YKU3HECTIOCOOHBIX KJIETOK B CYCIICH3HUH.

st mosnepkaHus ONTUMATBFHOTO POCTa KIIETOK
HEOTHEMJICMOHW YaCTBI0O POCTOBOM CPEABI SBISCTCS
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—20°C, at the second stage — with the rate of 10°C/min
to —80°C with following plunging into liquid nitrogen
[10].

The samples were thawed on water bath at 41°C.
After thawing the cell suspension was washed-out of
cryoprotectant, seeded into the Petri dishes and
incubated at 37°C on air with 5% CO,. Cell growth in
culture was monitored daily with the help of inverted
binocular microscope Biolam P2 (LOMO, Russia).

Viable cells before and after cryopreservation were
estimated by staining of trypan blue vital dye [1], the
integrity of proliferative properties of cells was done
on the term of monolayer formation [9].

Native suspension of HFF culture cell served as
the control.

The significance of the changes between groups
was estimated using Student’s method.

Results and discussion

It was established that during equilibration of cells
in Henk’s solution with OEG under concentrations of
5,10, 15 and 20% the cell viability index significantly
and statistically did not change. In 120 min the number
of viable cells made 90+1.5% that did not differ from
the control.

In the cell suspensions in Hanks solution with adding
5,10 and 15% 1,2-PD the number of viable cells remai-
ned at the same level if compared with the control
samples within the observation time. With a rise in
1,2-PD content up to 20% starting from the 15" min,
the amount of viable cells decreased down to 78+1.9%
and to the end of equilibration down to 60+1.2%
(Fig. 1).

Herewith, morphological changes in cells were
observed as presence vesicles of different sizes, that
we believe is a response of cells to unfavourable condi-
tions. These morphological changes were temporal and
disappeared 60-120 min after the removal of cryopro-
tectant out of the medium, but the part of cells died
that was confirmed with the reduced concentration of
viable cells in suspension.

Fetal calf serum is an integral part of growth
medium to maintain an optimal cell growth. Adding of
5-20% FCS provides necessary conditions for the
growth and proliferation of HFF cells. Cell contact with
50 and 100% FCS may have a toxic effect [9].

It has been established that the used FCS did not
render cytotoxic effect on HFF independently of its
percent content that was confirmed with the absence
of significant differences of cell viability with the control
values.

In the experimental series on cryopreservation with
OEG and 1,2-PD there were used concentrations not
rendering the toxic effect on cells (5; 10 and 15%) as
well as FCS under concentrations of 20, 50, and 100%.
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OC. Jobapnenue 5-20% DC obecrneuynBaeT HE0OXO-
JUMBIC YCIIOBHS JIJIS pOCTa U Tposidepary KIeTOK
®3Y. Kontakr kietok ¢ 50% u 100% cpiBopoTKOit
MOXXET OKa3bIBaTh TOKCHYECKOe nercTBue [9].

Brio ycraHOBIEHO, YTO HCIOJb3yeMasi CHIBO-
POTKa He OKa3bIBaJla HIUTOTOKCHUYECKOTO AEUCTBUS HA
kieTkd @OY He3aBUCHUMO OT €€ MMPOIIEHTHOTO COAep-
KaHWs, 0 YeM CBUJIETEIbCTBOBAIN MOKAa3aTeIU
KHU3HECTTIOCOOHOCTH KJIETOK, JIOCTOBEPHO HE OTIINYa-
IOLUECS OT KOHTPOJISL.

B cepun skcnepuMeHTOB MO KPUOKOHCEPBUPO-
Bauuto ¢ OOI u 1,2-11]] 66uTH UCTIONE30BaHBI KOHIICHT-
pamum, He OKa3bIBAIOIINE TOKCHYECKOTO IeUCTBUS Ha
kietku (5; 10 1 15% ), a Taxoke DC B KOHIIEHTPALHSIX
20, 50 u 100%.

Brenenue B cpemy xoHcepBupoBanus 1,2-I1]1 B
koHIeHTparusax 5, 10 u 15% obecneunBano Makcu-
MaJIbHYI0 COXPaHHOCTBH KIeTOK (86+3,2%) npu
3amopaxkuBaHuu @OY, 1OCTOBEPHBIX pa3IUYMil B
MMOKA3aHUAX JKU3HECTIOCOOHOCTH MEXy 00pa3mamu,
3aMOPOXEHHBIMHU TIOJ] 3alIUTON 3TOTO KPHUOMPOTEK-
TOpa B yKa3aHHBIX KOHIEHTPALIUAX, U [TOKA3aTEISIMU
KOHTPOJISL HE OTMEYalloch (puc. 2).

[Ipu ncnonp30BaHNM B Ka4eCTBE KPUOIIPOTEKTOPA
OOI B koHmenTpamusax 5, 10 u 15% xonmaecTBoO
COXpaHHBIX KJIETOK cocTaBisuio 4,2+0,5, 17,1+1,4 u
23,5+2,2% COOTBETCTBEHHO, YTO IOCTOBEPHO HUXKE
KOHTPOJIbHBIX [TOKa3aTese.

KpuokoHcepBrpoBaHre KIETOK B pacTBOpe XeHKca
¢ 20% OC obecneunBano coxpanHocts 33,1+2,9%
kietok. [Ipu noBeimenun konuertpauuu IC 10 50%
KOJIMYECTBO KU3HECTIOCOOHBIX KIIETOK YBETMUHUBAIIOCH
B 1,7 pa3a u cocraBisiino 55,4+4,9%. Onnako >TH
[oKa3aTeNid ObUTH JOCTOBEPHO HIKE KOHTPOJIBHBIX.
[Ipu xpruoxoHcepsupoBanuu knetok B 100% I3C xonu-
YEeCTBO JXKM3HECMOCOOHBIX KJIETOK COCTAaBISIO
87,3+3,4%, 9T0 HE OTINYATIOCH OT KOHTPOJIS.

CpaBHUTENbHAS OlLlEHKAa MPOJU(pEePaTUBHBIX
CBOMCTB KJIETOK, 3aMOPOKEHHBIX MOA 3aIuToi 1,2-
I, O3I" m OC ¢ KOHTPOIBHOH KYIBTYpOH TIOKa3aa,
YTO NP KyJTHBUPOBAHUH KPHOKOHCEPBUPOBAHHBIX
o0pa3ioB (popMHupOBaHKE MOHOCIIOS 3aMa3/bIBaJIO, a
B HEKOTOPBIX CITy4asiX MOHOCJION He 00pa30BhIBAJICS.

HaruBHnasg xynsrypa QpopMHupyeT MOHOCIOW Ha
3-4-e cytku. Ilpu KynTbTHBHPOBAaHUH KJIIETOK TOCIE
KpuokoHcepBupoBanus ¢ 1,2-11J] B KoHueHTpausx 5,
10 1 15% ¢opmupoBanue MOHOCIIOS TPOUCXOANIO Ha
8-9-¢ cyTKH, 4TO Ha 4-5 CYTOK IO3KE, YeM B KOHTPOJIE.
Taxoe 3ama3npiBanyue GOPMUPOBAHUS MOHOCIIOS CBSI-
3aHO C TEM, UTO YXKe Ha HAYaJIbHBIX ATalaX KyJbTHBH-
POBaHMsI ITOJIOBUHA KIIETOK U3 TIOCESTHHBIX HE TIPUKPET-
nAgack K cyocTpary. Beicokue mokasaTenu jKu3He-
CIIOCOOHOCTH MPHU BUTAJIbHOM OKpPAIIMBAHUHU HE
MTOATBEPKIAIOTCA JaHHBIMU 10 MPONHQEepaTUBHON
AKTUBHOCTH.

KynpTuBHpOBaHue KIETOK MOCIE KPHOKOHCEp-
BrupoBaHusa ¢ OOI" B uccneayeMpIx KOHIIEHTPAIMIX
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Puc. 1. XXuznecrnocobnocts kinetok KymsTypsl ®OU (n=6)
MOCJIe 9KCIIO3UIMH B pacTBopax 1,2-11/1: l—koHTposb; (-
5%; 8- 10%; 8- 15%;A—20%; * — cTaTUCTUYECKH JOCTO-
BEPHBIE Pa3INUUs C KOHTPOJIbHBIMU MOKazarensimu, P<0,05.

Fig. 1. Viability of HFF culture (n=6) after exposure to the
following solutions: [l — Hanks solution ; O - 5% 1,2-PD;
B-10% 1,2-PD;H- 15% 1,2-PD; A—20% 1,2-PD; * — sig-
nificant differences as compared with control data, P<0.05

Introduction of 1,2-PD into the medium under
concentrations of 5, 10 and 15% provided the maximum
integrity of cells (86+3.2%) during freezing of HFF,
no statistically significant differences in viability data
between the samples frozen with this cryoprotectant
under the concentrations mentioned and the control
were found (Fig. 2).

When using OEG as a cryoprotectant under 5, 10
and 15% concentrations the cell survival index made
4.240.5,17.1+1.4 and 23.5+2.2%, correspondingly that
was significantly lower than the control va-lues.

Cell cryopreservation in Hanks solution with 20%
FCS provided the integrity of 33.1+£2.9% cells. When
increasing FCS concentration up to 50 % the number
of viable cells enhanced in 1.7 times and made
55.4+4.9%. However these indices were statistically
and significantly lower than the control ones. During
cell cryopreservation in 100% FCS the cell viability
made 87+3%, that did not differ from the control.

Comparative estimation of proliferative properties
of cells frozen with 1,2-PD, OEG and FCS with the
control culture has shown that during culturing of
frozen-thawed samples the formation of monolayer was
delayed and in some cases the monolayer was not for-
med.

Native culture forms the monolayer to the 3-4™ day.
During culturing of cells after cryopreservation with
1,2-PD under concentrations of 5, 10 and 15% the
monolayer formation occurred to the 8-9" day that
was 4-5 days later than in the control. This delay in
monolayer formation is related to the fact that even at
early stages of culturing the half of cells of those
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KonnyectBo XM3HECnocoOHbIX KNeTok,%
Amount of viable cells, %

1 2 3 4 5

Puc. 2. [TokaszaTenn »KHU3HECIOCOOHOCTH KJIETOK IIOCIIE
KpHOKOHCepBHUpoBaHus (n=4): 1 —koHTposs; 2 —5% 1,2-T1]];
3—-10% 1,2-IT]1; 4—15% 1,2-1111; 5— 5% O3I'; 6 — 10% OOT;
7 —15% O3I; 8 —20% O3BI; 9 — 50% DC; 10 — 3C; * —
CTaTUCTUYECKH JOCTOBEPHBIC PA3IMUUs C KOHTPOJIHHBIMHU
nokazarersimu, P<0,05.

Fig. 2. Indices of cell viability after cryopreservation (n=4):
1 —control; 2 —5% 1,2-PD;3-10% 1,2-PD; 4—15% 1,2-PD;
5-5% OEG; 6—10% OEG; 7—15% OEG; 8 —20% OEG; 9—
50% FCS; 10— FCS; * —ssignificant differences comparing
to the control values, P<0.05.

6 7 8 9 10

MOKa3aJo, YTO KJIETKU YTPAaTHIIU air€3UBHbIE CBOMCT-
Ba M CITIOCOOHOCTH K Mpoud)eparuu.

Krnetku nocie kpuokorcepBuposanus ¢ 9C oTcTa-
BaJIM B POCTE OT KOHTPOJS Ha 3-4 CYTOK, HO Ha 6-7-¢
CyTKHU (hOpMHUPOBAJICS MIIOTHBIN MOHOCIOH (pHc.3).

[TpuHIMI 3aIMUTHBIX CBOMCTB CHIBOPOTKH, BEPOST-
HO, OCHOBaH Ha €€ CXOJCTBE C KPHONPOTEKTOPaMHU
CMEIIaHHOTO TUIA, IeHCTBHE KOTOPBIX CBA3AHO BIIU-
HHEM HHU3KO- ¥ BBICOKOMOJICKYJISIPHBIX (hpaKIuii Be-
miectBa. TakuM 00pa3oM, CBIBOPOTKA MOKET UCIIOJIb-
30BaThCsl HE TOJNBKO KaK JOINOJHEHHE K cpene IS
KPHOKOHCEPBUPOBAaHUS C KPHOIIPOTEKTOPOM, HO U KaK
caMoOCTOsITelIbHas albTepHAaTUBHasA cpena. OTH
JaHHBIE UMEIOT MPaKTUYECKOE 3HAYCHHE, TaK Kak
MO3BOJISIIOT NPEATOJIOKUTH BO3MOKHOCTD UCIIONIB30-
BaHUs CHIBOPOTKM MalMEHTa AJsl KPHOKOHCEPBUPO-
BaHU ayTOKJIETOK ITPH OTAAIEHHON 10 CPOKY TpaHC-
naaHTauuu. Beicokas XKM3HECIOCOOHOCTh KIETOK
M0CIIe KPHOKOHCEPBUPOBAHHS U OTCYTCTBHE HEOOXOIU-
MOCTH B OTMBIBKE KJIETOK I10CJIE OTOIPEBA 103BOJISIOT
CO03/1aTh HOBBIN KJIETOYHBIN Ipenapar.

BbiBOAbI

IIpu ncronp30BaHUN TPEXITAMHOTO METOA KPHO-
KOHCEPBHUPOBAHHUS KIETOK KYJIBTYphl (huOpoOIacToOB
SMOPHOHOB YeIIOBEKa C 1 5S-MUHYTHOM 3KCIIO3UIINEH B
pacTBOpe KpUOMPOTEKTOPOB OTMEUEHO, YTO OKCHATH-
JIMPOBAHHBIN TIIUIEPHH (n=5) He 00Ia1aeT KPUOTIPO-
TEKTOPHBIMU CBOWCTBaMHU, 00€CIIEUYHBAKIIUMH
COXpaHeHue MpoauepaTuBHON aKTHBHOCTH KIIETOK
ODY. 1,2-nponaHanoa COXpPaHAET LEIOCTHOCTD
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inoculated were not adhered to substrate. High indices
of viability at vital staining are not confirmed with the
data on proliferative activity.

Cell culturing after cryopreservation with OEG in
the studied concentrations have shown that the cells
lost adhesive properties and ability for proliferation.

The cells after cryopreservation with FCS are also
retarded in growth from the control by 3-4 days, but to
the 6-7 days a dense monolayer was formed (Fig. 3).

Principle of serum protective properties, is likely
based on its similarity with cryoprotectants of
miscellaneous type, the action of which is related to a
combined influence of low-molecular and high-
molecular substance fractions. Thus the serum can be
used not only as supplement to the medium for cryopre-
servation with a cryoprotectant, but also as independent
alternative medium. These data are of practical value
as they allow to suppose the opportunity of using the
patient serum for autological cryopreservation at
distant on the term transplantation. High cell viability
after cryopreservation and the absence of the need in
washing of cells after thawing allows to create the
new cell preparation.

Conclusions

When using the three-step cryorpeservation method
for cultute of human fetal fibroblasts with 15 min
exposure to cryoprotectant solution it was established
that oxyethylated glycerol (n=5) has no cryoprotective
properties providing the preservation of proliferative
activity of HFF cells.1,2-propane diol preserve the
integrity of cell plasma membrane but does not provide
apreservation of proliferative properties of HFF cells.
Fetal calf serum has cryoprotective properties, provi-
ding high functional activity of HFF after freeze-

Puc. 3. Kynerypa @34 nocne kpuokorcepsupoBanus ¢ 3C
(7-8 cytkn kynpTBHpoBaHMSA). OKpacka TeMaTOKCHINH-
303uH, X300.

Fig. 3. HFF culture after cryopreservation with FCS (7-8
days of culturing). Staining with hematoxylin-eosin, x300.
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IJIa3MaTUYeCKOH MeMOpaHbI, OHAKO HE obecredn-
BaeT COXPaHHOCTh MpoiudepaTuBHBIX cBoiicTB ®OY.
OMOpHOHaNIBHAS CBIBOPOTKA KPYITHOTO POraToro CKoTa
o0nagaer KpHONPOTEKTOPHBIMHU CBOMCTBaMH, COXpa-
HS151 BBICOKYIO ()YHKLIMOHAIBHYIO aKTUBHOCTD KIJIETOK
®3Y nocne KpUOKOHCEPBUPOBAHUSA U MOXKET IpHUMe-
HATHCS ISl 3aMOpakuBaHUs KynbTypbl ®OU 6e3
JIOTIOJTHATENBHBIX CHHTETHYECKHUX BEIIECTB.

Asmopwbl uckpenme baazooapam 3a8. 0mMoeioM Kpuo-
npomexmopos UIIKuK HAH Yxpaunvt 0.m.1. A.M. Komna-
Huey 3a npedoCcmasientvie KpUoOnpomeKmopbi.
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thawing and can be used for HFF culture cryopreser-
vation without synthetic additives.

Authors express their sincere gratitude to the head of
Department of Cryoprotectants at the Institute for Problems
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