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KpuokxoncepBupoBanue — Haunbomnee 3¢ PpeKTUBHBIH
METOJ] UTUTEIBHOTO XpaHEHHUs] MHKPOOPTaHU3MOB, ITHPOKO
WCTIOJB3yEeMbI B MPAaKTHKE KOJJICKIUH U OAaHKOB MHUKPO-
opranun3moB. TeM He MeHee Mpolecc KPUOKOHCEPBUPO-
BaHMs MOXKET MHIYLHUPOBATh Pa3iIMYHbIE CTPECCHI 32 CUET
(bopMHpOBaHUS BHYTPUKIETOYHOTO JIbIa, OCMOTHYECKOTO
10K WJIM TOKCUYHOCTH KPHONPOTEKTOPOB C Pa3BHTHEM
OKHUCJIMTEIBHOTO CTpecca, Pe3ylbTaTOM KOTOPOI'O MOXKET
cTaTh 00pa3oBaHME PeakTUBHBIX GopM kuciopoaa (POK),
BBI3BIBAIONINX HEOOPATHMbIE MOBPEKICHUS KIETOK M UX
TUCHYHKITUIO.

Ienp paboThl — CpaBHUTEIBHOE M3YUYEHHE OLIEHKH COX-
panHoctu xietok C. albicans mocie 3aMOPaKUBAHUS IO
Pa3IMYHBIM peXUMaM OXJaXJCHHS, YUYUTHIBas CIOCO0-
HOCTh K KOJIOHHEOOpPA30BaHUIO, U ONpEAEIICHHE CoIepKa-
HUS BHYTpHKJIETOUHbIX POK.

O6bexToM uccnenoBanus Obun kiaetku C. albicans
ATCC 885, KpHOKOHCEPBUPOBAHHBIE IO PA3JIMYHBIM pe-
KUMaM.

I'pudsr C. albicans BeIpamuBaiIu Ha cyclio-arape,
MHOKYJIMPOBAIH B XKHIKYIO Cpely Ha OCHOBE CycCiia THBHOTO
U KyJBTHUBHUPOBAJIU N0 CTAAUM CEPEAUHBI Jorapudmu-
geckoro pocra. Kietkn 3aMopakuBalid cO CKOPOCTAMHU 7 H
200°C/mun o —70°C, 3aTteM HOTpyKasld B XKUAKUHA a30T. B
KaueCcTBe Cpellbl KOHCEPBUPOBAHMS HCIOIB30BAIU CPEay
KyJIBTUBUpOBaHUs (¢ win 0e3 mobasienus 5%-ro JMCO)
WIM AMCTHJUIMPOBAHHYIO Boay. KpnokoHcepBUpOBaHHBIE
00pa3IIsl pa3MOpaXKUBalIK Ha BOJSHON OaHe, IEpeBOAMIM B
¢docharnbiii 6ydep. KonmnuecTBo HEIbIX KIETOK MOJCUYNUTHI-
Basu B kamepe [opsesa. JKu3HecrocoOHOCTh KIETOK OIpe-
jenanu “gameynsiM” mMetonoM Koxa. Conepkanune POK B
knerkax C. albicans ucciieIoBalli ¢ TOMOIIBIO MPOTOYHOTO
urodyopumerpa (FACSCalibur, BD, USA) u nasepHoro
CKaHUPYIOLIero koHpokanbHOro Mukpockona LSM 510 meta
(Carl Zeiss, I'epmanus). [Ipu u3MepeHun coxepsKaHus
BHYTpHKIEeTOUHBIX POK ucnonb3oBanu 2’°,7’-nuxiaopdiyo-
pecuenn auanerar (DCFH-DA). Ilony4deHHble pe3yabTaThl
o0pabaTpiBany ¢ moMoIbko mporpamm WinMDI 2.9 u LSM
Image Examiner.

Pesynprarsl IPOBECHHOTO HCCIIEIOBAHNS II0KA3aIu, YTO
)u3HecrocoOHOCTh Kietok C. albicans B mpolecce KpHO-
KOHCEPBUPOBAHUS 3aBUCUT OT PEKUMOB OXJIAKICHUS U
cocTaBa cpelbl KoHcepBupoBaHusa. Haubonee Beicokue IO-
Ka3aTedu 00eCIeuHBal PEeXKHM 3aMOPaXHBAHUS CO CKO-
pocteio 7°C/MuH B cpene, conepxkaeit 5%-it IMCO. beuio
TaKk)Ke yCTaHOBJIEHO, 4TO NoKa3aTenu coaepxanus POK B
knetkax C. albicans xoppenupoBaiu ¢ MOTepei KU3HE-
CIIOCOOHOCTH KJIETOK NOCJIe KPHOKOHCEPBUPOBAHUA. DTO
M03BOJIsIET MPEAnoN0XuTh, uto POK HakannusaroTcs B
KJIETKaX, MOTEPSBIIMNX CIIOCOOHOCTh K KOJOHHE0oOpa3oBa-
HHIO, T. €. B KJIETKaX, OJ[yYMBIINX B IIPOIECCe KPHOKOHCEPBH-
pPOBaHUS JIETAIbHBIC U YCIOBHO-JIETAIbHBIC MOBPEXKACHUS.
Ompenenenue conepxkanuss POK c momompio 30512 DCF
MOXET OBITh HUCIOJB30BAHO IJI OLEHKHU COXPAHHOCTHU
(GYHKIIMOHAJIBHBIX CBOMCTB MHUKPOOHBIX KJIETOK IHOCIE
KPUOKOHCEPBUPOBAHHUS.
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Cryopreservation is the most efficient method of long-
term storage of microorganisms and it is widely used in the
practice of collections and banks of microorganisms. Never-
theless, the process of cryopreservation may induce dif-
ferent stresses due to the formation of intracellular ice,
osmotic shock or toxicity of cryoprotective agents with the
development of oxidative stress, the result of which may be
the formation of reactive oxygen species (ROS) causing the
irreversible damages of cells and their dysfunction.

The research aim was a comparative study of the asses-
sment of cell integrity of C.albicans cells after freezing
according to different cooling regimens, considering the
ability to colony formation and examining the content of
intracellular ROS.

As the research object there were used C.albicans cells
ATCC 885, cryopreserved according to different regimens.

The C.albicans fungi were grown on wort-agar, ino-
culated into liquid medium based on beer wort and cultured
up to the stage of the middle of logarithm growth. The cells
were frozen with the rates of 7 and 200°C/min down to —70°C,
then they were immersed into liquid nitrogen. As the
cryopreservation medium there was used the culturing one
(with or without adding 5% DMSO) or distilled water.
Cryopreserved samples were thawed on water bath and
then removed into phosphate buffer. The number of integral
cells was counted in Goryaev’s chamber. Cell viability was
examined with “plate” Koch’s method. The content of ROS
in C.albicans cells was examined with flow cytometer (FACS
Calibur, BD, USA) and laser scanning confocal microscope
LSM 510 meta (Carl Zeiss, Germany). When measuring the
content of intracellular ROS the 2’, 7’-dichlorofluorescin
diacetate was used. The obtained results were processed
with the software WinMDI 2.9 and LSM Image Examiner.

The results of performed study have shown that via-
bility of C.albicans cells during cryopreservation depends
on cooling regimens and composition of the cryopreserva-
tion medium. Higher indices were provided with freezing
regimens with the rate of 7°C/min in the medium, containing
5% DMSO. There was also established that indices of ROS
content in C.albicans cells correlated with the loss of cell
viability after cryopreservation. This allows us to suppose
that ROS are accumulated in cells that lost the ability to
colony formation, i. e. in the cells which were lethally or
relatively lethally damaged. The examining of ROS content
with DCF probe may be used for assessment of integrity of
functional properties of microbe cells after cryopreservation.
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