VIIK 611.013.84.085.23:615.014.41
O.l. Tonuaryk*, H.O. BoakoBa, B.I. 'PHLIEHKO

BnAuB KpioKkoHcepBYBaHHS Ha npoAichepaTMBHI XapaKTepUCTUKK
i noTeHuiaA AucpepeHUIlOBaHHS KYABTUBOBAHMX KAITMH XOpioHa

UDC 611.013.84.085.23:615.014.41
E.l. GoNncHARUK*, N.A. VOLKOVA, V.l. GRISCHENKO

Cryopreservation Effect on Proliferation Characteristics and
Differentiation Potential of Cultured Chorion Cells

B poborti Oynu mociimkeHi 5 mporpamM KpioKOHCepBYBaHHs KylnbTypH KiniTHH xopioHa (KKX), siki Biapi3HsIMCS MIBUAKICTIO Ta
4acoM OXOJIO/DKEHHs. BU3Ha4yamy Taki MOKa3HUKH, SIK KHUTTE3IATHICTh, 34aTHICTb 0 anaresii, mpoiidepauii Ta crpsMoBaHOrO
nudepeHIiIoBaHHS 3a JOMOMOTOI0 KyJIbTYpajJbHUX METOJIB, CBITIOBOI Ta JIIOMiHeCHeHTHOT Mikpockomii. [Iporpama, sika xapaxre-
pU3yeThes 0xonopKkeHHAM 10 — 6°C 3i mBuakicTio 1°C/XB, cuaiHroM 3 HacTynmHUM oxojomkeHHsIM 10 —80°C 3i mBuakictio 10°C/xB
€ TaKoro, 1110 3abe3neuye sik 100py 30epexenicTs nomysusiuii KKX B oMy, Tak i BIoKUBaHHS (paxiii MyJIbTHIIOTEHTHHX KIITHH.

Kniouosi cnosa: xpiokoHCepBYBaHHs, KyJIbTypa KIITHH XOPiOHA, )KUTTE3ATHICTD, poidepais, Tu(epeHIiFoBaHHS.

B paboTe ObUTH HCCIIeI0BaHbI 5 IPOrpaMM KPHOKOHCEPBUPOBaHUS KyJIbTYpbI KiIeTok xoproHa (KKX), oinuaroniuecs: CKOpOCThIO
¥ BpeMeHeM OXJIaxaeHus. ONpenelsii TaKie II0Ka3aTelu, KaK XXM3HECIIOCOOHOCTb, CIIOCOOHOCTD K a/Ire3uH, Npoiudepalny U Harpas-
neHHOMY TU(epeHIIMPOBAHUIO IPU MOMOIIHN KyJIbTYPaJIbHBIX METOI0B, CBETOBOW M JIIOMUHECLIEHTHON MUKpOcKomuu. [Iporpamma,
XapaKTepHu3yIoIascs oxIaxaeHneM 10 —6°C co ckopocTbio 1°C/MUH, CHIMHIOM C HOCIIEAYIOMIUM oXnaxaeHueM 110 —80°C co CKopoCThIo
10°C/muH obecrieunBaeT Kak XOpoIIyto coxpanHocTb nomyisinni KKX B riesiom, Tak u BBDKUBaHHE GPAKIMU MYJIBTUIIOTEHTHBIX KIETOK.

Knrouesvie cnosa: kKprokoHCEpBHPOBaHUE, KyJIBTypa KJIETOK XOPHOHA, XKU3HECIIOCOOHOCTD, poudepanust, anuddepeHippoBaHme.

Five programs of chorion cell culture (ChCC) cryopreservation which differ by the cooling rate and duration have been studied in
the work. The properties such as viability, adhesion, proliferation and directed differentiation were studied using culturing, light and
fluorescence microscopy. The program comprising the cooling down to —6°C with the rate of 1°C/min, seeding with following cooling
down to —80°C with the rate of 10°C/min provides both high integrity of ChCC population and survival of the fraction of multipotent

cells.

Key words: cryopreservation, chorion cell culture, viability, proliferation, differentiation.

Ha croronHi BuBUeHHS cTOBOYPOBHX KIITHH — OC-
HOBHHI HANpPsIMOK Cy4acHUX (yHJaMEHTAIBHUX J0-
CITIZPKEHD y TalTy3i 0610MEAMYHUX KIIITHHHUX TEXHOJO-
riii. KynsruByBanHS 1 cipsiMoBaHe An(epeHIiF0BaHHS
CTOBOYPOBHX KIITHH, OTPUMAHHX 3 PI3HUX JKEPET,
BHKOPHCTOBYIOTh y PEreHEpaToOpHii MEAWIHHI s
BiZIHOBIIEHHS (DYyHKLIH OpraHiB i TKaHWH, SIKi Oy/y BTpa-
YeH1 BHACHIZIOK CIIaIKOBOCTi a00 HaOyToi maromnorii [10,
19]. OmarM 3 Keper OTpUMaHHS CTOBOYPOBHX KITITHH
€ TKaHUHH (HETOTUTAlEHTAPHOTO KOMIUIEKCY, JI0 STKUX
BiTHOCUTHCS 1 TKAHMHA PAaHHBOT'O XOPiOHA, IO CKJIa-
JA€ThCA 3 KIIITHH 3 PI3HUMHU MOP(HOJIOTTYHUMH 1 PYyHK-
IOHATPHUMHU Xapakrepuctukamu. lle rereporeHna
TIOMYJISAIIIS, IO CKIJIAMY SIKOi BXOMISATH CTPOMAJIBbHI, eIIiTe-
JiajgbHI 1 CyAMHHI eeMeHTH. Y po0O0Ti BUKOPHCTO-
BYBaJI BOPCUHYACTY YaCTHHY TKAHHMHH XOP10HA, 13 IKOT
OTPUMYBAJIH CYCIIEH310 KIIITHH, IO Aai KYJIFTUBYBAJIH.
Momnommaposa kynasrypa KiIiTHH xopioHa (KKX) mae
¢ibpobnacTononioHy Mopdoorito, cTabiTbHUN Koe-
¢inient npomidepanii Ta 3AaTHICTD A0 TUdepeHIIiIo-
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Nowadays a study of stem cells is main direction
of current fundamental investigations in biomedical cell
technologies. Culturing and directed differentiation of
stem cells, derived from different sources are used in
regenerative medicine for recovery of organ and tis-
sue functions, lost due to inherited or acquired patho-
logies [10, 19]. Tissues of fetoplacental complex, in-
cluding the one of early chorion, comprising the cells
with various morphological and functional characteris-
tics are one of the sources of stem cells. It is the hete-
rogenic population, including stromal, epithelial and
vesicular elements. The villous part of chorion tissue
was used to obtain cell suspension, which was then
cultured. Monolayer culture of chorion cells has fibro-
blast-like morphology, stable proliferation coefficient
and ability to differentiate into adipogenic, chondrogenic
and osteogenic lineages, testifying to the presence of
cell population with stem characteristics. According to
the data [15], chorion cells of 2—4™" passages comprise
more than 95% of cells with CD90*, CD73*, CD105"
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BaHHS Y aJMIIOTeHHOMY, XOHAPOTEHHOMY Ta OCTEO-
TEHHOMY HamnpsMKaX, IO CBIIYHUTH MPO HASIBHICTH
MOMYJISILIT KIIITHH 31 CTOBOYPOBUMH BJIACTUBOCTSIMH.
3a manumu [15], mo ckimany KiniTHH XopioHa 2—4 naca-
XKIB BXOIISATH O1TbII HiXK 95% KiTiTHH 3 iMyHO(EHOTH-
oM CD90*, CD73", CD105" Ta maitke He BMIIIYIOTh
kit 3 emitortamu CD14, CD34, CDA45. 1le xapakTe-
pusye KKX sk miHHU# 010TeXHOIOT1YHIIA 00'€KT, SIKHi
B IIEPCTIEKTHBI MOXe OyTH BUKOPUCTAHHM 7151 Teparmii
ipu pizHux narosorisx [ 13, 16]. OqHak nuTaHHS Kpio-
KOHCEpBYBaHHsI KYJIETHBOBAHHX KIIITUH XOpiOHa BUBYEHI
HEAOCTAaTHbO.

Chig 3a3Ha4YUTH, 1[0 OJHIEIO 3 BAXKJIMBUX 3a7ad
Kpio0ionorii € onTUMi3allisi IPOTOKOJIB KPIOKOHCEPBY-
BaHHS KyJbTYp KIITHH. LIIBUAKOCTI OXOTIOMKEHHS, SKi
3a0e3meuyoTh 30epeXeHHs KyIbTHBOBAHHUX KIIITHH, 38
pizauMu ganumu [4, 9, 18] BapitoroTh BijI JyKe MOBIIb-
uux (0,5°C/xB) no 6inpin mBuakux (10°C/xB). Sk pos-
YHH J151 KpIOKOHCEPBYBAHHS CBIXK0130JIbOBAHHX 1 KYIIb-
THUBOBAaHUX KIITHH BHKOPHCTOBYIOTH CyMilli, SIKi
CKJIAJIAIOTHCS 3 KPIOMPOTEKTOPA, JKUBUIIBHOTO Cepe-
JIOBHIIA Ta JOAATKOBUX KOMITOHEHTIB. CKiaz 1 Bizco-
TOK KOYKHOT CKJII0BOT YaCTUHH KPiIOKOKTEHJIIO € 1HAU-
BiyaJbHUM JUIA KOXKHOI KYJIBTYPH KIITHH. Y 3B'SI3KY 3
UM TMOIIYK ONTUMAIILHIX YMOB KPiOKOHCEPBYBaHHSI
KJIITHHHUX JIHIH, 10 CKIIaLy SIKUX BXOJISTH CTOBOYPOBI
KIIITUHH, BUKITUKA€E OCOOJIMBHIA IHTEPEC SIK JI0 PO3POOKH
e(heKTUBHUX cMOco0iB KPiOKOHCEPBYBAaHHS, TaK i
JIOCITPKEHHS KPi0Ty TJIIMBOCTI KITITHH.

Merta poOOTH — JOCITIIUTH BILTUB HU3LKOTEMITEPa-
TYpHOTO KOHCEpBYBaHHS Ha MOp(}oQyHKUIiIOHANbHI
BrnactuBocti KKX.

Martepiaan i mertoam

TxanuHM A7 JOCTIKEHHS. OTPUMYBAJH 3 MiCTs-
abopTuUBHOTO MaTepiany 6—12 TwxkHIB recrauii y
BHIIa]IKax, KOJIM BariTHICTh IIEPEPUBAIIH IIPU BiICYTHOC-
Ti maroJorii po3BUTKY 4M iH(IKOBAaHOCTI eMOpioHa
(3riAHO 3 TOTOBOPOM PO HAYKOBY criBmparito Mixk 11
»~Mikigomunii HaykoBuii ieaTp HAH, AMH i MO3
VYkpainu" i [nctuTyTOoOM pobiem Kpiobiororii i kpio-
venumman HAH Ykpainn). TkaHuHM BUKOPHUCTOBYBAIN
3 eKCTIEPUMEHTATLHOIO METOIO BiJIIOBIHO A0 IiF0YO0TO
3aKOHOJABCTBa YKpaiHu Ta iHQOpMOBaHOI 3roau
JIOHOPA.

Cycriensiro KJIITHH BOPCHHYACTO] YaCTUHH TKAaHUHU
XOpioHa JIOAMHM OJEP>KYBAJIH 32 IOTIOMOT010 (hepMeH-
TaTuBHOI fe3arperauii [ 1]. OTpuMaHy CycHeH3it0 Kili-
THH BUCIBAJIH B KyJIBTYPaJIbHi (TAKOHH ILIOMICO 25 cM?
(“PAA”, Asctpis). LLlinpHICTS NOCIBY KIIITWH CTAHOBH-
na 1x10° xniTuH Ha cM?. KynbTHBYBaHHS KJIITHH IPOBO-
JIAJTH 32 METOJIOM, SIKHi 3a0e31euye aare3iro CTpoMab-
HOT (ppaxiiii 10 KyJIbTypajIbHOTO IUTACTHUKY 3 HACTYITHUM
BUJANCHHSIM (pakilii HeaJare3uBHUX KIITHH. SIK Ku-
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immune phenotype and almost do not contain the cells
with CD14, CD34 and CD45 epitopes. It character-
izes ChCC as the valuable biotechnological object,
which may be used in perspective therapies of differ-
ent pathologies [13, 16]. However, the task about cryo-
preservation of cultured chorion cells has been studied
insufficiently.

It should be noted that one of the important tasks of
cryobiology is optimization of cell culture cryopreser-
vation protocols. The cooling rates providing the integ-
rity of cultured cells, according to the reported data
[4, 9, 18] vary from very slow (0.5°C/min) to faster
(10°C/min) ones. The mixtures, comprising cryopro-
tectant, nutrient medium and additional components
were used as the solutions for cryopreservation of
freshly-isolated and cultured cells. The composition as
well as the percentage of each component of cryomix-
ture is specific for each cell culture. Herewith the
search of optimal conditions of cell lines' cryopreserva-
tion, including stem cells, generates a specific interest
not only for development of effective methods of
cryopreservation, but also study of cell cryosensitivity.

The research aim is to study the effect of low tem-
perature preservation on morpho-functional properties
of ChCC.

Materials and methods

Tissues for the research were derived from post-
abortive material of 6—12 weeks of gestation in the
cases when pregnancy was terminated at the absence
of either growth pathology or embryonal contamina-
tion (according to the agreement of scientific colabo-
ration between State Enterprise "Interdepartmental
Scientific Center of Cryobiology and Cryomedicine of
the National Academy of Sciences, Academy of Medi-
cal Sciences and Ministry of Health Care of Ukraine"
and Institute for Problems of Cryobiology and Cryome-
dicine of the National Academy of Sciences of
Ukraine). Tissues were used in experiments accord-
ing to the current legislation of Ukraine and donor's in-
formed consent.

Cell suspension of villous part of human chorion
tissue was derived with enzymatic disaggregation [1].
The derived cell suspension was seeded into cultural
flasks of 25 cm?2 (PAA, Austria). Density of cell plat-
ing made 1x10° cells/cm?. Cell culturing was carried-
out by the method, providing adhesion of stromal frac-
tion to cultural plastic with further removal of fraction
of non-adhesive cells. The IMDM medium (Sigma,
USA) supplemented with antibiotic (50 U/ml of kan-
amycin) and 10% fetal calf serum was used as nutri-
ent medium. The nutrient medium was changed each
3 days. In the work the standard conditions of cultur-
ing at 37°C in 5% CO, atmosphere with Sanyo incu-

problems
of cryobiology

Vol. 20, 2010, Ne3



BHJIbHE CEPEIOBHIIE BUKOPHUCTOBYBAIIM CEPEIOBHIIE
IMDM (“Sigma”, CIIIA) 3 nomaBaHHSIM PO3YUHY
aHTHOiI0THKIB (KaHaMitmH 50 o/min) 1 10% emOpioHaNb-
HOI CHPOBATKU BEJIMKOI poraroi xynoou. KusumnbHe
CepeloBHIIIe 3MIHIOBAIH KOXHI 3 10o0H. Y po0oTi Oyiu
BUKOPHCTaH1 CTaHAAPTHI YMOBH KyJIbTUBYBaHHS IIPH
37°C B armocdepi 5% CO, 3 BUKOPUCTaHHSAM iHKyOa-
Topa Sanyo (Snonis). Y po6oti nocmimxysam KKX
2-ro macaxy. OuiHky X MOPQOJIOTIYHUX XapaKTepuc-
THK IIPOBOIMIIH 32 TOTIOMOT OO CBITIIOBOT MIKPOCKOTTI1.
[pu nocsirnenni 75% xoHQIMIOEHTA B IEPBUHHUX KYIIb-
Typax IPOBOJIWIIN iX TACHUBYBaHHS 3 HACTYIIHUM Kpio-
KOHCEpPBYBaHHIM. PO34MHOM KpiOKOHCEpBYBaHHS OyJI0
poctoBe cepenosuiie IMDM 3 momaBanasSM 25%
emOpionansHoi cupoBatku (EC; “HyClone”, CILIA)
ta 10% AMCO [3, 12]. Sk koHTeMHEpHU Il 3aMOPO-
JKYBaHHsI BUKOPHCTOBYBaIIM KpionpoOipku (“Nunc”,
CIIA) o6'emom 1m11. KpiokoHCcepByBaHHA 3iiiCHIOBa-
71 Ha iporpamHoMy 3amopoxyBadi 3IIM-1 (CKTB 3
B IITIKiK HAHY). IlpoBeaeHo nopiBHsAHHA 5 BapiaH-
TiB 3amopoxyBauHsa KKX, sxi 3a ganumu sitepatypu
YCHIIIHO 3aCTOCOBYIOTH /17151 KPIOKOHCEPBYBAaHHS KJTi-
TUH KyJIBTYp pi3HUX THIB [4, 13, 17]:

nporpama | — oxomomkenHs Bix 25 mo —30°C 3i
mBuaKicTio 0,5°C/XB;

nporpama 2 — oxonomxeHHs Bix 25 mo —30°C 3i
mBuakicTio 1°C/xs;

nporpama 3 — oxonomkeHHs Bix 25 mo —10°C 3i
mBuaKicTIO 1°C/XB, 3 TOAAIBIINM OX0J0IKEHHSIM J10
—80°C 31 mBuakictio 10°C/xB;

nporpama 4 — oxonomxkeHHs Bif 25 go —5°C 3i
mBuAKicTIO 1°C/XB, 3 HACTYITHUM OXOJIOKCHHSM JI0
—80°C 31 mBuakictio 10°C/xB;

nmporpama 5 — OXoJIoJKeHHS Big 25 go —6°C 3i
mBuakictio 1°C/XB, 3 HACTYITHUM CUIIHTOM, SIKUH
3IIMCHIOBAIIY IITSIXOM JIOJIaBaHHS HAIMIPHOT KIJTBKOCTI
a30Ty 10 KaMepH Ta oxoJiomkeHHsM g0 —80°C 3i
mBuakicto 10°C/xB.

OcranHiii eTan ycix nporpam — 3aHypeHHS y PiIKHHA
a3or.

Yci kpiokoHCEpPBOBaHI 3pa3Ku 30epiraaucs B yMo-
BaX HU3BKOTEMIIEPATypHOT0 0aHKY Ha MPOTS3i 2-X THXK-
HiB, BifirpiBanu ix Ha BonsHii 6ani mpu 40°C 1o pigkoi
¢azu. HocmipKyBain AeKOHCEpPBOBaHi KIIITHHN Y BUIJISI-
Ii cycniensii. BumaneHHs KpionmpoTeKkTopa IpOBOIMIN
3a JJOIIOMOT'010 JI0JJaBaHHs PO3YMHY XEHKCa, IKUH Jie-
CSTHKPATHO NEPEBUILyBaB 00'eM CycIeH3ii 3 moaab-
MM HeHTpuGyTryBaHHsIM. Jlami ocan nepeBoaAnIx 10
cepenoBuIa XeHkca 00'eMoM 1 M pu TemmepaTypi
25°C na 30 xB. KorTponem Oyia He KpiOKOHCEpBOBaHA
cycnensis KKX. B ekcnepuMmeHTaIbHUX 3pa3kax
BH3HAYaJIM BiJICOTOK XHUTTE3AATHUX KIITHH 32 JOTIO-
MOTOI0 TECTY Ha BUKITFOUCHHS TPUIIAHOBOTO CHHBOTO.
st omtinku dyraKITioHansHOT0 cTany KKX micms kpio-
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bator (Japan) were used. ChCC of the 2™ passage
were studied in the work. Estimation of their morpho-
logical characteristics was carried-out with light mi-
croscopy. When reaching of 75% confluent in primary
cultures their passaging and further cryopreservation
were carried-out. Cryopreservation solution was the
growth medium IMDM with adding 25% fetal serum
(FS, HyClone, USA) and 10% DMSO [3, 12]. The
1 ml cryotubes (Nunc, USA) were the containers for
freezing. Cryopreservation was carried-out with pro-
grammable freezing device ZPM-1 (Special Design-
ing and Technical Bureau of IPC&C of NAS of
Ukraine). The following 5 variants of freezing ChCC
were compared, which according to literature data [4,
13, 17] were successfully used in cryopreservation of
variety of cultured cells:

program 1: cooling from 25 down to —30°C with
rate of 0.5°C/min;

program 2: cooling from 25 down to —30°C with
rate of 1°C/min;

program 3: cooling from 25 down to —10°C with
rate of 1°C/min with further cooling down to —80°C
with rate of 10°C/min;

program 4: cooling from 25 down to —5°C with rate
of 1°C/min with further cooling down to —80°C with
rate of 10°C/min;

program 5: cooling from 25 down to —6°C with rate
of 1°C/min with further crystal seeding by means of
adding the surplus nitrogen into the chamber, and cool-
ing down to —80°C with rate of 10°C/min.

The last stage of all the programs was plunging into
liquid nitrogen.

All the cryopreserved samples were stored under
low temperature bank conditions during 2 weeks, tha-
wed on water bath at 40°C to a liquid phase. Investi-
gations were carried-out in thawed cell suspensions.
Cryoprotectant was removed by adding ten-fold vol-
ume of Hanks’ solution and following centrifugation.
Then the sediment was tranfered into 1 ml Hanks’ so-
lution at 25°C for 30 min. The control was non-frozen-
thawed ChCC suspension. In the experimental sam-
ples the percentage of viable cells was assessed with
the trypan blue exclusion test. For estimation of func-
tional state of ChCC after cryopreservation the activ-
ity of mitochondria was investigated with staining by
potential-dependent fluorescent probe JC-1 (Molecu-
lar Probes, USA) [6, 12]. JC-1 staining of the control
and frozen-thawed cells was assessed by means of
inverted fluorescent microscope Olympus IX71 (Ja-
pan). The percentage of cells with green and orange
fluorescence was counted. Cell adhesion efficiency
was found during 24 hrs after starting the culture [2,
4]. Proliferation coefficient was estimated by counting
the cell number and further determination of its incre-
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KOHCEpPBYBaHHs BHBYAJIHM aKTHBHICTh MITOXOHAPIH 3
BUKOPUCTaHHSIM ITOTEHIIIAT-3aJIE)KHOTO JTFOMIHECIICHT-
Horo 30812 JC-1 (“Molecular Probes”, CIIIA) [6, 12].
3abapBieHHA KOHTPOJBHHUX 1 KPiOKOHCEPBOBaHUX
KJITHH JIFOMiHecieHTHUM 30H10M JC-1 oIfiHroBaIn 3a
JIOTIOMOTOF0 (hITyOPECHIEHTHOTO iHBEPTOBAHOTO MIKpO-
ckomna Olympus [X71 (Anonis). [linpaxoByBanu Bigco-
TOK KJIITHH, 10 JIIOMiHECLIFOBAJIN 3€JIEHUM a00 ImomMa-
paH40BUM KOJLOPOM. E(eKkTUBHICTH aare3ii KIiTHH
BH3HAYAJIH B IMHAMIIII Ha ITPOT#3i 24 ToJ1 Micis MovYaTKy
KyJbpTHBYBaHH: [2, 4]. Koedirient npomidepartii Bu3Ha-
YaJIM IUISIXOM MiApaxyHKy KJIITHH 17151 BU3HAY€HHS IPU-
POCTY iX KIJIBKOCTI Y BUITaJIKOBO OOPAHUX MOJISIX 30PY
B quHamiri [1]. I BU3HaYEHHS 37aTHOCTI 0 qude-
PEHLIOBaHHS KPIOKOHCEPBOBAHUX KIIITHH KYJIBTYPH
XOpi0HA 3MiHIOBAJIM KUBHIIbHE cepenoBuie (Ha 15-y
100y KyJTETUBYBAaHHS ) Ha CepenoBHUIIe TMEpeHITIIOBAH-
HS B aJIUIIOTCHHOMY HAIpPSIMKY, J0 CKJaay SKOTO
Bxoaunu IMDM, 1% EC, 107"M nexcameTa3oHy
(“Sigma”, CIIA), 10°M incyniny (“@apmak”, Ykpaina).
[Noganbine KyTTUBYBaHHS IPOBOIUITN HA MTPOT#3i 3-X
TIDKHIB 31 3MIHOIO CEpeZIOBHUINA 2 pa3d Ha THKICHb.
J1ist miqTBepKEHHS aIMTIOTEHHOTO Au(epeHIIIFOBAaHHS
in vitro knituau dapOysanu Sudan IV (“Fluka”,
Himeuunna). KoHTpOieM CiOHTaHHOTO JudepeHITiIo-
BaHHsS OyJIM KIIITWHU, KyJbTUBOBaHI y BIJICYTHOCTI
CHeLiATbHUX 1HIYKTOPIB. 32 JOTIOMOT OO CBITJIOBOI Mi-
KPOCKOIIii BU3HAYAIIU IO3UTUBHO MpodapOoBaHi aJuIio-
TCHHI KJIITUHU.

[pu crarucTruHiit 00poOIIi pe3ynbTaTiB BUKOPH-
CTOBYBaJIM ONHO()AKTOPHHUI OUCTIEPCIHHUI aHami3 i
t-kpurepiii CTbIofeHTa 3a JOIIOMOTOI0 Iporpamu MS
Excel.

Pe3yAbTaTM Ta OOroBOpeHHs

[epmmii etan poOOTH — AOCHTIHKEHHS TEMIIEpaTy-
p¥ KpHUCTami3amii po3unHy KpiOKOHCEpBYBaHHS IS
MOTIepePKEHHS KMOBIPHOTO MTEPEOXOIOKEHHS 3pa3ka
JUIS1 AAHOTO THITY KOHTEHHepa 1 00'eMy KIITHUHHOI Cyc-
nensii. 3a oTpUMaHUMK TepMOTrpaMamMu OyJia BCTaHOB-
JIeHa TEMITepaTypa KPUCTATI3aIli] eKCIepUMEHTATEHIX
spaskis (7, =—6,5 £ 0,2°C). Ockinbku 11 KPIOKOH-
CEpBYBaHHS KJIITHHHUX KyJBTYP BUKOPUCTOBYIOTB I'O-
JIOBHUM YMHOM 2- 200 3-eTarHe 3aMOpOKyBaHHS, HAMHU
Oynmu oOpaHi ABI mporpamMu 2-eTamHOro Ta TPH —
3-eTammHoro 3aMOPOKYBaHHS.

[Nokaznuk >xxutte3narHocti KoHTposnsHOT KKX cra-
HOBUB 92,3 + 4,2%. Pe3ynsTrati BUBHAYECHHS JKUTTE-
3IaTHOCTI KJIITHH MiCIIs KPIOKOHCEPBYBaHHS 32 BUIIIE-
3a3HAaYCHUMH TporpaMaMu HaBeAeHi Ha puc. l.
KinbKicTh JKUTTE€3MAaTHUX KIITHH NMPH 3aCTOCYBaHHI
nporpamu 1 3HmKyBanacay 1,8, nporpamu 2 —y 1,25,
nporpamu 3 —y 1,5, mporpamu 4 — y 1,3, mporpamu
5 —y 1,2 pa3u BiAIHOCHO KOHTPOJIBHUX 3pa3KiB. Takum
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ment in randomly selected fields in dynamics [1]. For
examining the ability of cryopreserved ChCC to dif-
ferentiate the nutrient medium was changed (by 15th
day of culture) for medium of differentiation into adi-
pogenic lineage, comprised IMDM, 1% FS, 107 M
dexamethasone (Sigma, USA) and 10~ M insulin (Far-
mak, Ukraine). Further culturing was carried-out dur-
ing 3 weeks with changing the medium twice a week.
To confirm the in vitro adipogenic differentiation the
cells were stained with Sudan IV (Fluka, Germany).
As the control for spontaneous differentiation served
the cells cultured in the absence of special inducers.
The staining of the cells was assessed with light mi-
Croscope.

The results were processed with one-way ANOVA
test and Student's t-criterion using MS Excel.

Results and discussion

The first stage of the work is the study of crystalli-
zation temperature of cryopreservation solution for
prevention of probable overcooling of the sample for
each type of container and volume of cell suspension.
Cryopreservation solution consisted of 10% DMSO,
25% FS in IMDM. According to the thermograms there
were established the crystallization temperature of
experimental samples (7, = —6.5 + 0.2°C). We se-
lected two programs of two-step and three programs
of three-step freezing, whereas two-step or three-step
freezings are usually used for cryopreservation of cell
cultures.
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Mporpamu KpiokoHCepBYBaHHS
Cryopreservation programs

Puc. 1. XKurreznarHicTs kpiokorcepBoBaHnx KKX (n=6,M +
m); * — BiporiIHO BIIHOCHO KOHTpOITtO (p < 0,05).

Fig. 1. Viability of cryopreserved ChCC (n= 6, M + m); * —
statistically significant differences comparing to the control
(p<0.05).
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YUHOM, TTICJIS 3aMOPO’KYBaHHS-BiIi-
IpiBy IOKa3aHO 3HWKEHHS KUTBKOCTI
KHUTTE3OATHUX KJIITHH Y BCIX PO3IIIS-

Taomuus 1. EhexrusHicTs npukpiruienss KKKX no nosepxHi
KyJIBTypaJIHOTO IIACTHKY, % (n =6, M + m)

Table 1. Efficiency of cryopreserved ChCC adhesion

to culture plastics, % (n =6, M £ m)

HYTUX BUIAJIKAX.
. . q ,
JlrominecrienTaui 6apBHUK JC-1 Tporpama 2 Cbservation term. heg
. o . KPiOKOHCEPBYBaHHS '
BiTOOpakye EHePreTHIHUN CTaH Mi- Cryopreservation
ToxoHApiH. Bi program ! 3 8 “
npiii. Bin xapakrepusyeTncs
3€JICHUM CBITiHHSM, a MpHU 30111b-
- : Kourpoas 543 89 5 90 = 2 98 +6
IICHHI 3aps1y Ha MeMOpaHaX MiTo- Control
XOHJIPi MOJNeKyu OapBHUKA (Hop- ; 6 - o 0 <o e o 4
MYIOThb J-arperatu, 1o CympoBoO-
JDKY€ETHCSI TIOSIBOI0 TIOMapaH40BOTO 2 48 =3 66 = 3* 78 =7 92=5
cBiTiagA [12]. [laHi 1roMiHECTIEHTHOT
. + 6* + 4% + 5* + 4*
Mikpockomii nokaszanu, mo KKX 3 1206 B 7= 04
o) e
MaroTh 94,5 £ 7,1% cBITiHHA B TIOMa- 4 485 45 = o 60 = 4* 78 = 3+
PpaHYOoBii 30H1 CrIeKTpa, 10 CBITYUTh
PO BUCOKHUW €HEPreTUYHUU CTaH 5 50 =2 71+6 84 =7 88 =8

KynsTypH KiIiTHH. [Ticns kpiokoHcep-
BYBaHHS B KIITUHAX XOpiOHA JTaHUH
MOKa3HUK MaB TEHACHLIIO 10 3HU-
keHHs. Tak, 64,3 £ 2,8 ta 78,2 +
3,4% KmiTHH, KPIOKOHCEPBOBAHUX 3a MporpaMamu |
Ta 2 Bi/IMTOBITHO, MAJIH CBITIHHS B IIOMapaH4OBii 30H1
CIIEKTpa, IO BipOT1THO HIKYE, HI’K ITOKa3HUK Y KOHT-
ponbHiii rpymi. KpiokoncepsyBanus KKX 3a nporpa-
MaMu 3, 4 Ta 5 TakoXX MPU3BOAMIIO IO 3HUKEHHSA
JIOCIT1IKYBAHOTO MOKa3HUKA: BUCOKY EHEPTreTHIHY aK-
THUBHICTH MITOXOHIPiH Mamm 72,5+ 5,1 Ta 76,4 +4,5%
KJIITHH BiIIOBIIHO.

[Ticnsa no6oBoi peadbiniTauii y KINiTHH, KpIOKOHCEp-
BOBAHUX 3a Mporpamamu 2 i 5, Big0y10Cst BiTHOBICHHS
MTOKa3HUKIB CBITIHHS 10 3HAY€Hb KOHTPOJIBHUX 3Pa3KiB.

[NomanpmmMm eranom fociipkeHHs Oys0 crioctepe-
JKEHHS 32 aJre3i€ro i HacTYIMHOIO MPOoJTi)epaTHBHOIO
akTuBHICTIO NekoHcepBoBaHnx KKX. IIpoBeneHi exc-
MEPUMEHTH TTOKA3aJIH, M0 3aCTOCYBaHHS Mporpam 2
Ta 5 maBajio MO3UTUBHUM pe3yasrar (Tadm. 1). bins-
LICTh KITITHH MIPUKPIIUIIOBATIMCS 10 TOBEPXHI KyJIbTY-
PaNBHOTO IIACTUKY Ha 24-y TOINHY CTIOCTEPEKEHHS.
[Ipu kpiokoHCEpBYBaHHi 3a mporpamamu 1 i3 moci-
JDKyBaHHMU MOKa3HUK OYyB BipOTiJHO HMXKYE 3HAYCHD
KOHTPOJBHUX 3pa3KiB. KitiTiHN Manu okpyriy hopmy,
JIUIIE y IeTKUX CIIOCTepiraiy BipocTku. BincyTHicTh
XapaKkTepHHUX O3HAK PO3IIIACTYBaHHS Ha MPOTI3i ep-
o1 100u micist mociBy BimoOpaxae, iMOBIpHO, PyHK-
LiOHAJIbHI YIIKOKEHHSI KITITHH, SIKi OyJI1 OTpUMaHi B
MporLeci KpiOKOHCEPBYBAaHHA. TaKuM YHMHOM, aare3is,
110 € MEPIINM eTaroM Ipolecy npodideparii KIiTHH,
MOke OyTH BHUKOPHCTAHa IMOPSA 3 OLIHKOIO €Hep-
TETUYHOTO CTaHY MITOXOHJIpIH SK TECTH CKPHHIHTa
e(eKTUBHOCTI MPOTpaMu 3aMOPOKYBaHHS.

[Ticns criocTepexeHHs 3a mpoIecaMu aaresii Kpio-
koHcepBoBaHuX KKX Oyno mpoBeneHo 10 CmiHpKeHHs
nporiepaTHBHUX XapaKTEPUCTHK KYJIETYPH MPOTITOM

KpnoGMOnOrMM

T. 20,2010, Ne3

IMpumirka: * — BipOriIHO BiJTHOCHO HATUBHOTO KOHTPOJIHO, p < 0,05.
Note: * — statistically significant in respect of the native control, p < 0.05

Viability index of the control ChCC made 92.3 +
4.2%. The found results of cell viability after freeze-
thawing according to the above-mentioned programs
are shown in Fig. 1. When using the program 1 a num-
ber of viable cells reduced in 1.8, program 2 did in
1.25, program 3 diminished in 1.5, program 4 did in 1.3
and program 5 in 1.2 times comparing to the control
samples. Thus, after freeze-thawing the reduction of
number of viable cells was shown in all analyzed cases.
Fluorescent dye JC-1 reflects an energetic state of mi-
tochondria. It is characterized with a green lumines-
cence, and if charge on mitochondria membranes in-
creases the dye molecules form J-aggregates, that is
accompanied with the appearance of orange lumines-
cence [12]. The data of fluorescence microscopy have
shown that ChCC have 94.5 + 7.1% of cells with fluo-
rescence in orange bandwidth that testifies to a high
energetic state of cell culture. Cryopreservation of cho-
rion cells lead to a tendency of this index reduction.
Herewith 64.3 +2.8 and 78.2 & 3.4 of cells cryopreser-
ved according to the programs 1 and 2, correspond-
ingly had a fluorescence in orange bandwidth. Cryopre-
servation of ChCC according to the programs 3, 4 and
5 also resulted in a reduction of the studied index: high
energetic activity of mitochondria had 72.5 £ 5.1 and
76.4 £4.5% of cells, correspondingly.

After 24 hrs rehabilitation in the cells cryopreser-
ved according to the programs 2 and 5 reversion of the
fluorescence to the control values occured.

The further stage of research was observation of
adhesion and following proliferative activity of frozen-
thawed ChCC. The carried out experiments showed
that the application of programs 2 and 5 gave a posi-
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Puc. 2. Tunamika pocty KKX, kpiokoHCepBOBaHUX 3a
PI3HUMU TIpoTpaMaMH Imicis AeKoHcepBalii (n= 6, M + m):
— KOHTpOIIB; mporpavu: M—1; A —2; O -3, —4;0-5.
Fig. 2. Growth dynamics of cryopreserved ChCC according
to the different programs after freeze-thawing (n=6, M + m):
@ control; programs: M—1; A —2; 0 -3; > —4;0-5.

14 ni6 (puc. 2). Mopdomnoriune Busdennss KKX, kpio-
KOHCEPBOBaHHUX 3a Iporpamami 1, 3 i 4, npu nopaib-
LIOMY KyJbTHBYBaHHI TOKa3aJ10 3HIKEHHS KibKOCTI
KIIITHH, SKi NPUKPIMWINACS NPOTATOM MEpLIoi A00H
KynpTHBYyBaHHS. KpiMm Toro, crocrepiranu BupaxeHi
3MiHH Y MOP(OJIOTi KITITHH, IO TIPOSIBIISUTUCS Y HEOHO-
PiAHIN IIUTFHOCTI ATOILIA3MH, HASIBHOCTI 2-3 BiZIPOCT-
KiB 3 IOJaTKOBUMH PO3TATYKEHHIMH Ha PI3HHUX TOJTO-
cax KJITUHY. [HITy KapTHHY criocTepiraiy B KIITHHAX,
AKi Oynm KpiOKOHCEpPBOBaHI 3a mporpamamu 2 i 5.
Knitunau O6ynu BepereHononioHoi Ta TpUKYTHOT opmu
3 OIHOPIJHOIO ILUTBHICTIO HUTOIIIa3Mu. B mx Bunaz-
Kax criocTepiragocs 30epe:keHHs aare3uBHoi (paxiii
KIIITHH 3 HACTYITHOIO TIpoJTi(hepartiero.

TakuM YrHOM, BiJJ3HAYaBCSI AKTUBHUH PICT KITITHH,
sSIKi OyJIH IoTIepeTHHO KPiOKOHCEPBOBaHi 3a Mporpama-
MH 2 i 5, 110 KOPETIOE 3 HaBEACHUMU BUIIIE TOKA3HU-
KaMH )KUTTE3IaTHOCTI, aAre3ii, CHePTeTHYHOTO CTaHy
MiTOXOHpiK. Chix 3a3HAaYUTH, IO PICT KYIBTYD,
KOHCEPBOBAHUX 32 HIIIMMH IpOrpamMam, OyB YIOBLIb-
HeHu# abo B3araii BiACYTHIH. Y BCIX pPO3IISHYTHX
BHMaakax kpiokoncepBosani KKX manu gesike 3amiz-
HEHHsI Y LIBHJIKOCTi yTBOPEHHS MOHOLIAPY I10 BiAHO-
meHHro 10 kKoHTposbHOT KKX. YV pasi ontumanpaIX
rporpam 2 i 5 11e 3ami3HeHHs cTaHoBIIIO 3 + 1 1004, B
cybonTrMaIbHIX BUllaakax (mporpama 4) — 5 + 2 noowu,
B He3a0BINbHUX (mTporpamu 1 ta 3) — 7 + 2 no6w.

JocmimkeHHs BIDIUBY KPiOKOHCEPBYBaHHS Ha ITPOJTi-
¢epartiro Ta norenuian gudepenuitoBanaa KKX Bax-
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tive result (Table 1). The most cells adhered to the
surface of cultural plastics to the 24™ observation hour.
After cryopreservation according to the programs 1
and 3 the studied index was significantly lower than
the control values. The cells had a round shape, only in
some of them outgrowings were observed. The ab-
sence of marked flattening signs for the first day after
cell seeding likely showed the functional damages of
cells as a result of cryopreservation. Thus, adhesion
being the first stage of cell proliferation may be used
along with the method of evaluation of mitochondria
energetic state as the screening tests for freezing pro-
gram efficiency.

After observation of cryopreserved ChCC adhe-
sion the investigation of proliferative characteristics of
14 days culture was carried-out (Fig. 2). The morpho-
logical study of ChCC cryopreserved according to the
programs 1, 3 and 4 during further culturing showed
the reduction of number of cells, adhered during the
first day of culture. In addition, the expressed changes
were observed in cell morphology, manifesting in cyto-
plasm inhomogeneous density, presence of 2-3 outgrow-
ings with additional branching on different poles of a
cell. Another situation was observed in the cells, which
were cryopreserved according to the programs 2 and
5. The cells were of spindle-like and triangular shapes
with homogeneous density of cytoplasm. In these cases
the adhesive fraction of cells was preserved and pro-
liferated.

Thus, the active post-thaw growth of cells, cryopre-
served according to the programs 2 and 5 was ob-
served, correlating with the given above indices of vi-
ability, adhesion and energetic state of mitochondria.
In addition it has been noted that growth of the cul-
tures, cryopreserved according to other programs was
slow or completely absent. In the all the analyzed cases
the cryopreserved ChCC had a delay in the monolayer
formation as for control ChCC. In the case of optimal
programs 2 and 5 this delay made 3 + 1 days, in subop-
timal cases (program 4) was 5 £ 2 days, in improper
ones (programs 1 and 3) comprised 7 + 2 days.

The study of cryopreservation effect on prolifera-
tion and differentiation potential of ChCC is important
not only for understanding the regulation mechanisms
of proliferation-differentiation processes of precursor
cells, and also for development of low temperature
cryopreservation methods, providing integrity of stem
fraction of the studied cells.

Further stage of the work was the study of cryo-
preservation effect on ability for in vitro differentia-
tion (Table 2). To check the preservation of the stem-
ness the adipogenic differentiation test was chosen,
which is rapid and simple.

The first indices of adipocyte differentiation were
observed to the 57 days, manifesting in the change of
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JIMBO SIK T PO3YMIHHS MEXaHI3MIB PeTYIIAIIii MPOIIeCiB
nposideparii Ta audepeHiiamnii IpoIeciB KIiTHH-
MOTIEPEHMKIB, TaK 1 U1 PO3POOKH METOIIB HU3BKO-
TEMIIepaTypHOTro KOHCEPBYBaHHS, sIKi 3a0€3Me€4yI0Th
30epexeHHs cTOBOYpOBOi (hpaKiii 10 CITiHKEHNX KITi-
THH.

Hactynaum etamom pobotu Oyno AociimKeHHs
BIUIMBY KPiOKOHCEPBYBaHHSA Ha 30aTHICTH O AU(epeH-
LitOBaHHSA in vitro (Tabi. 2). st qokasy 30epeskeHHs
“CTOBOYPOBOCTI” MH 00pasiu TeCT AU(EePEHITIFOBAHHS
B aJUIIOTCHHOMY HAmpsIMKY, SIKHH Bigpi3HAETHCS
LIBUJIKICTIO Ta MPOCTOTOIO MOCTAHOBKHU.

[leprri 03HaKM aqUIMTONUTAPHOTO AN(EPEHIIIFOBAHHS
crioctepirany Ha 5—7 n00y, 11e BUpa)xanocsl B 3MiHi
Mop¢oJorii KIiTHH (OKPYIIIiCTh, 36PHUCTICTH LIUTO-
wta3mn). Yepes 21 noOy micist moyaTKy agurnonuTap-
HOTO AudepeHIlitoBaHHI UTOXiMidHe (hapOyBaHHS
kpiokoHcepBoBanux KKX (mporpama 5) 6apBHUKOM
Sudan IV moka3ano HasgBHICTH JIMiAHUX Kpareb
MIOMapaH4YOBOTO KOJIBOPY B LUTOIUIA3Mi OiNbII HiX
58 + 5% KJiTHH, 110 CBIAYUTH PO TU(EPEHIIIOBaHHS
B 3amaHoMy HampsAMKy. [lpu npomy y mopdoiorii
KOHTPOJIBHHX 3pa3KiB 3a3HAYCHHMX 3MiH HE CHOCTe-
piranocs. Ciij Bil3HAYUTH, 1O OUTBITY 3AaTHICTH JI0
nu(epeHIiioBaHHs B aIUIONUTAPHOMY HAMPSIMKY
MaJIi TOHKi BepeTeHonoai0H1 KiiTuau [8]. OTpuMani
pe3yNBTaTu CBiT4aTh, 10 KpiokoHcepBoBaHi KKX, Tak
camo sk 1 kouTponbHi KKX, 31aTHi 10 audepentito-
BaHHS Y Me3eHXIMalIbHO-Me30IepMabHOMY HANPsIM-
Ky. KiTbKiCHO 111 31aTHICTD y KITITHH, KPiIOKOHCEPBOBA-
HUX 3a IPOTpaMoI0 5, CYTTEBO HE BiApi3HsUIacs Bix
KOHTPOJIbHUX 3pa3KiB 1 craHoBuia 63 + 6%. [Tpu ibomy
posmstHyTHI Toka3zHUK Y KKX, kpiokoHCEepBOBaHMX 3a
IHIIMMU TIporpamMamMu, OyB HE3HAYHUM, 200 BiZICyTHIM.

HaiikpammmMu pesynsraraMu XapakTepu3yBaiach
mporpama 5, sika Bigpi3HAJacs BiA 1HIIMX Iporpam
3aMOpPOKYBaHHS HASIBHICTIO CHIIHTY. He3amoBibHI
pe3yJbTarTh, OTPUMAHI JJTsl 1HIIIMX BUKOPUCTAHUX TIPO-
rpaM, MOXJIIMBO TOB'S3aHi 3 MEPEOXOJIOMKECHHSIM.
LlixaBi pe3ynsrari, OTpUMaHi Micis KpiOKOHCEPBYBaHHS
3a IPOTPaMolo 2, TIPH SKii, He3BaXKAIOUHN Ha MOBUTEHY
MIBUJIKICTh OXOJIOJPKEHHS, MEPEOXOJIO/KEHHS BHYT-
PIIHBOKIITUHHOTO BMIiCTY, 04€BUAHO, HE MAJIO MiCLIs.
OtpumMani gaHi 103BOJISTIOTH BBaKaTH, o KKX xapak-
TEPU3YIOTHCS TIOCUTH BUCOKOKO Uy TIHUBICTIO JIO I[HOTO
HETaTHBHOTO [TapaMeTpa MpoIecy KpioOKOHCEPBYBAHHSI.

OcHOBHe 3aBIaHHS PO3POOKH METOAY KpPiOKOHCEP-
BYBaHHS NIOJISITae B 3a0e31e4eHHi 30epekeHoCTi Mop-
(hodyHKITIOHATHHUX BIACTUBOCTEH 00'€KTa, IKUH Mij-
JISira€ BIUTMBY HU3BKUX Temrieparyp. Pesynbratu npen-
CTaBJIEHUX NOCTiIKeHb KpiokoHcepBoBaHnmXx KKX
Y3TOKYIOThCS 3 pesyabraramu [7, 17] Ta cBimyarb
po 30epeskeHHs iX MpoiepaTUBHNX BIACTHBOCTEH 1
MTOTEHITIaTy 10 AU epeHITIFOBAaHHS ITicTs KPIOKOHCEp-
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Ta6muns 2. Bruis kpiokoHCepBYBaHHS Ha a/IUIIONeHHI
BIIACTHBOCTI KpiokoHCcepBoBaHUX KKX (n =6, M + m)
Table 2. Cryopreservation effect on adipogenic properties
of cryopreserved ChCC (n=6, M £ m)

HasiBHICTh MO3UTUBHUX KAITHH 110
TIporpama dapbysannio Sudan IV
KPiOKOHCEpBYBaHHS Presence of Sudan IV positive cells
Cryopreservation
program CrnoHTaHHEe InpykOBaHe
AndepeHIitoBaHHSA AndepeHIIitoBaHHSA
KonTpoab _ +
Control
1 - -
2 — +
3 - —
4 — =+
5 - +

Mpumirka: “+” — qudepenniroBanns moHan 50% KIiTHH; “+£” —
nudepeHIiroBaHHS MeHII Hik 30% KiiTHH; “— — BIACYTHICTh
nudepeHIiIOBaHHSL.

Note: “+” differentiation above 50% of cells; “+” — differentiation
below 30% of cells; “—” — no differentiation.

cell morphology (roundness and granularity of cyto-
plasm). In 21 day after beginning the adipocyte differ-
entiation the cytochemical staining of cryopreserved
ChCC (program 5) with Sudan I'V showed the presen-
ce of orange lipid droplets in the cytoplasm of more
than 58 = 5% of cells, testifying about differentiation in
the given direction. Herewith no changes were ob-
served in morphology of the control samples. It has
been noted that thin spindle-like cells had higher capa-
city for adipocyte differentiation [8]. The obtained re-
sults testify about the facts that cryopreserved ChCC
as well as control ChCC are capable of mesenchy-
mal-mesodermal differentiation. Quantitatively this ca-
pacity in cells cryopreserved according to the program
5 did not significantly differ from the control samples
and was 63 + 6%. Herein the examined index in ChCC,
cryopreserved according to the other programs was
either insignificant or quite absent.

Program 5 was characterized with the best results,
differing from other freezing programs with applica-
tion of ice crystal seeding procedure. The unsatisfac-
tory results obtained for other programs testify about
the presence of overcooling. Interesting results obtai-
ned after cryopreservation according to the program 2
where in spite of slow rate was no overcooling present.
The obtained data enable to assume that ChCC are
characterized with sufficiently high sensitivity to this
negative parameter of cryopreservation.

The main task of cryopreservation methods devel-
opment consists in providing the preservation of
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ByBaHH:. KyIbTHBOBaHI KJIITHHH XOpiOHA XapaKTepH-
3yIOThCS IMyHO()EHOTHIIOM MYIIBTUIIOTCHTHHX ME3€H-
XiMaJIbHUX KIITHH 1 MalOTh Oe3MepeyuHi NepCIeKTHBH
B rany3i kiituHHOI Tepamii [10, 13]. Pesynbraty,
OTpHMaHi B iaHiit poOOTi, MOXXYTh OYTH OCHOBOFO JIISI
CTBOpEHHS KPi0OaHKy ePCIEKTUBHUX JIHIHM KIITHH 3
MO>KJIMBICTIO IX HACTYITHOTO BUKOPUCTAHHS 715 HOTPeO
010TEXHOIOT1i.

BucHoBku

JocnikeHo BIUTMB HU3BKOTEMIIEPATypHOTO KOH-
cepByBaHHS Ha Taki MOp(o(yHKIIOHATIBHI BIACTUBOCTI
KKX, sk )KHTT€3MaTHICTD, aare3is, mpodidepartis Ta
cripsMoBaHe AudepeHIiitoBaddsa. Po3pobieHo onTu-
MaJIbHUI METOJ KPiOKOHCEPBYBaHHS KyJIbTYpH KIIITHH
xopiony. [Iporpama 5, sika ckagaeTbCs 3 OXOJIOMAKEHHS
10 —6°C 31 mBuakicTio 1°C/XB, CHAIHTY 3 HACTYITHUM
oxonomkeHas M 10 —80°C 31 mBuakictio 10°C /xB
3abe3neuye sk 100py 30epexkenicTs momyisiii KKX
B LIJIOMY, TaK 1 BIOKUBaHHS (pakLii MyTbTUIIOTEHTHUX
KJTITHH.
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morphofunctional properties of bioobject suffering the
low temperature effects. The obtained results of
cryopreservation outcome for ChCC are conformed
to data of other authors [7,17] and testify the preser-
vation of their proliferative properties and differentia-
tion porential after cryopreservation. Cultured chori-
onic cells are characterized by immune phenotype of
multipotential mesenchymal cells and have doubtless
perspectives in cell therapy [10, 13]. The results, ob-
tained in this work, may ground the development of
cryobanks for perspective cell lines and their further
application in biotechnology.

Conclusions

The effect of low temperature preservation on mor-
phofunctional properties of ChCC such as viability,
adhesion, proliferation and directed differentiation was
studied. There has been developed the optimal method
of cryopreservation for chorion cell culture. The pro-
gram 5 comprising the cooling down to —6°C with the
rate of 1°C/min, ice crystal seeding with following cool-
ing down to —80°C with the rate of 10°C/min provides
both high integrity of ChCC population and survival of
the fraction of multipotent cells.
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