CpaBHMTeAbHDI aHAAU3 YCTOMYMBOCTM KAETOUHbIX
KYALTYP K Pa3AMYHbIM YCAOBUSIM 3aMOPO3KHU
M.H. WeTtBmH, E.A. @urcosa, T.H. IMputdnba, M.A. CYETUHA, P.A. TTOAYEPHSIEBA
OIroyY «HWW Bupycorormn um. A.M. ViBaHoBckoro» Mun3sapascoupa3ssutns Poccun, r. Mocksa
Comparative Analysis of Cell Culture Resistance to Different Freezing Conditions
M.N. ScHeTviN, E.L. FiIrsova, T.N. PrRITCHINA, [.A. SUYETINA, R.YA. PODCHERNYAEVA

D.l. Ivanovsky R&D Institute of Virology of the Ministry of Health
and Social Development of the Russian Federation, Moscow, Russia

Cy1mecTBeHHBIM aCIIEKTOM KPHOKOHCEPBUPOBAHHMS KIIe-
TOYHBIX KYJIBTYD SIBIISIETCS] COXpaHEHNE KM3HECIIOCOOHOCTH
KJIETOK MOCJIE Pa3MOPaXKUBAHUS. DTO IOCTUTAETCs 32 CHET
MHHHMH3A11U 00pa30BaHKs BHYTPUKICTOYHBIX KPUCTAILIOB
JIBJa W MPeNoTBpaIieHuss 00pa3oBaHUs 04aroB KOHIICHT-
PpHUpOBaHHBIX coneil. OHaKko IpUMEHEHHE KPUOIIPOTEKTOPOB
THIIA IIULEPHHA B BHICOKHX KOHIEHTPAIUSIX, TOKCHYHBIX IS
KJIETOK, BO MHOTOM MEIIIAeT COXPAaHEHUIO UX KHU3HECTI0CO0-
HocTu. Kpome Toro, XpaHeHHEe 3aMOPOKEHHBIX KJIETOK B
KHUIKOM a30Te pH —1 96°C TpedyeT crenuaabHIX METOIOB
TPaHCIIOPTHPOBKH U JICKOHCEPBALINH.

[enbto naHHON PaOOTHI SIBISIOCH M3Y4YEHHE KU3HECTIO-
COOHOCTH /IByX IEPEBUBAEMBIX KJIETOUHBIX JTMHHUH: KICTOK
MTOYKH apUKaHCKOHN 3eJIeHOH MapThIIKH (Vero) u KIETOK
nerkoro sMOpuona yenoseka (JIOU) npu pa3nnaHbIX ycio-
BUSIX 3aMOPO3KH.

Knerku Vero u JI9Y nocine cTaHAapTHOTO BBIpAIIBAHHS
B KYJBTYpaJIbHBIX (DTaKOHAX U CHATHUS paCTBOPOM BEPCEH-
TPHUIICHHA TOMELIAIM B CTAaHAAPTHYIO Cpenay AJsi KpHo-
KOHCEPBHUPOBaHMUS C Hcnonb3oBaHueM 10% rmmnepuna u 6e3
Hero. 1151 3aMopaKMBaHUsl KIIETOK ObLI HCIIOJIb30BaH X0JI0-
JbHEK (—20°C) ¥ mporpaMMHBIH 3aMopaskuBaTelb «Mini-
cool 40 PC». O xxusHecrocoOHOCTH KIIETOK (%6) CYIIHIIH € T10-
MOIIIBIO UX TTOficyeTa B kKamepe [opsieBa 1 1o oKpacke TpHrma-
HOBBIM CHHHM. [lo/icHeT KIICTOK MPOBOAMIIN €KEYACHO B Te-
YEeHHE MEPBhIX 6 4acoB.

Hamwu 6b110 IOKa3aHo, 9to nocine npumerenust 10% mm-
[[eprHa B Ka4eCTBE KPHOIMPOTEKTOpa >KU3HECIIOCOOHOCTh
kietok mpu —20°C coxpansnack Ha ypoBHe 90—98% Ha mpo-
TSDKEHHH BCEro BpeMeHu HaOmoneHust. bes ruiepuHa yepes
3 9 )KU3HECIIOCOOHOCTH KIETOK Vero CHMXKajiach oT 76 1o
30%, a kierok JI9U — ot 90 10 20%. CriycTs 3 4 HaxoX-
nerus kietok npu —20°C Habmronanack rubenns obenx Kie-
TOYHBIX JIMHUH.

[Tpu xpanennu B xuaKoM azore (—196°C) uepes 6 9 xu3-
HECIIOCOOHOCTD KIIETOK COXPAHSCTCS IPH KPHOKOHCEPBALIMN
¢ 10% rmunepuHoM Kak y Vero (93%), Tak u y kietok JIOU
(95%). Be3 mobaBneHUs TIIUIIEPUHA YKE TTOCIIE 3 U )KHU3HE-
CIOCOOHOCTH KIIETOK Vero cHinkaeTcs 1o 70%, a uepe3 64
oHa cocrtanisieT 60%. Toraa kak y kierok JI9U 6e3 mmiepu-
Ha yXe depe3 3 4 )KU3HECTIOCOOHOCTh PEe3KO CHUXKAETCS U
cocTaBisieT ToIbKo 10%.

CrnenoBatenbHO, H3y9eHHbIE IepeBUBAaEMbIE KJIETOYHBIC
JUHUH pa3IugHoro npoucxoxaeHus (Vero u JIDY) ortnu-
YarOTCsI IO CBOEH YyBCTBUTEIIBHOCTH K YCIOBHSM 3aMoOpa-
KHMBAHUS, U 715l KOHCEPBALIMH B XKUAKOM a30Te KiteTok JIOU
HeoOxogumo npuMeHITh 10% mmmepus. s gexoHcep-
BalMK 00€HX KIETOYHBIX JIMHUH BO3MOXKHO XpaHEHHE UX TIPH
temrieparype —20°C He 6oriee 2 1 10 TTOCIIEAYIOLIETo MacCH-
pOBaHHSI.
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Important aspect in cell culture cryopreservation is to
preserve post-thaw cell viability. This is achieved by mini-
mizing the formation of intracellular ice crystals and preven-
ting that of foci of the concentrated salts. However, the ap-
plication of cryoprotectants such as glycerol in high con-
centrations, being toxic for cells, does not provide the comp-
lete preservation of viability. In addition, the storage of fro-
zen cells in liquid nitrogen at —196°C requires a special
technique for transportation and thawing.

This research was targeted to study the viability of two
inoculated cell lines: the cells of African green monkey kid-
ney (Vero) and human embryonic lung cells (HEL) after
application of various freezing conditions.

The Vero and HEL cells after the standard culturing in
cultural flasks and detaching by versene-trypsin solution
were placed into the standard medium for cryopreservation
with 10% glycerol and the medium without glycerol. For
cell freezing we used refrigerator with —20°C and a prog-
rammable freezer Minicool 40 PC. The cells viability (%)
was assessed by counting in Goryaev’s chamber of cells
non-stained with trypan blue. Cells were counted every
hour within the first 6 hrs of storage.

We demonstrated that when using 10% glycerol as
a cryoprotectant, the cell viability at —20°C remained at 90—
98% level within the whole observation time. Without gly-
cerol in 3 hrs of storage the Vero and HEL cell viability
reduced from 76 to 30 and from 90 to 20%, correspondingly.
After cell storage at —20°C we observed a death of both cell
lines in 3 hours.

After storage in liquid nitrogen (—196°C) during 6 hrs
the cell viability was preserved if the cells were cryopre-
served in media with 10% glycerol both in case of Vero
(93%) and HEL (95%) cells. Without glycerol already in 3 hrs
the Vero cell viability decreased down to 70%, and after 6
hours it made 60%. HEL cell viability sharply decreased
and made only 10% in 3 hrs if cells were stored without gly-
cerol.

Consequently, the studied inoculated cell lines (Vero
and HEL) differ by their sensitivity to freezing conditions.
HEL cell preservation into liquid nitrogen is provided in the
case of application of 10% glycerol. During thawing of both
cell lines it is possible to store them at —20°C for up to
2 hours prior to following passage.
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