AAaNTMBHLIA OTBET M OKCUAATUBHBIA CTpecCc B Kpuobuororum
N.IM. Topsauasa', B.A. 3unHueHko!, M.B. Tosor?
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
2HTK "MHctutyT MoHokpuctasros" HAH YkpauHbl, r. Xapbkos

Adaptive Response and Oxidative Stress in Cryobiology

[.P. GorYACHAYA!, V.D. ZINcHENKO!, |.V. GovoRr?

'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of
Ukraine, Kharkov, Ukraine
2Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CrnocoOHOCTB KIIETOK MJTH OPIaHU3MOB ITPOTHBOCTOSATH
JICWCTBHIO MTOBPEKNAIOIINX WIIM TOKCHYHBIX ar€HTOB, €CIIN
IIPeABAPUTENBHO OHYU OBIIIM MOABEPTHYTHI KCIIO3ULIUH ITPU
HU3KHUX J03aX 3THX areHTOB, — IIUPOKO PACIPOCTPAHEHHOE
sIBTIEHHE. A TANTHBHBIA OTEHINAN, KaK CYMMa BO3MO)KHOC-
TeH IprCcIIoco0IeHNs, 3aJI0’KeHa B T HOME OpraHu3Ma.

Hawmu 6b11n n3yuenst 3¢ exTsI HepeKpecTHON afganTa-
LM, BO3HUKAOIIME P HCIOIb30BaHNH 030Ha KaK HHTyK-
TOpa OKCUIATHBHOTO CTPECCA, C IEJIbI0 HCIOIb30BaHUS UX
JUISl IOBBILICHUS YCTOHYMBOCTH OMOJIOTHUECKIX O0BEKTOB
K JCHCTBUIO HU3KNX TEMIEPATYD.

HccnenoBanus mpoBoMIN Ha KIETKax S. cerevisiae,
S. boulardii, E. coli v Ha 3puTponTax ObIKA M YEJIOBEKA.
Peaknust ncciieyeMbIxX KIETOK Ha 030H 3aBHCHUT OT JIO3BI
030Ha 1 HAXOZMTCS B TIOJTHOM COOTBETCTBHU C TIPEIOKEH-
Hoii I. Cenbe cxeMoif 00IIero aganTauoHHOTO CHHIPOMa
CTpecca: peakIysi «TPEBOTH», «CTATUsl yCTOHYNBOCTH»
U «CTausl MCTOLICHU». MBI HCIONIB30BAIN O3Bl 030HA,
TIPUBOJISIIHE K PEAKIIUIM TPEBOTH U yCTOHYNBOCTH.

s mogdopa HeoOXOIMMOi 10361 030HA HAMH OBLI pas3-
paboTaH XeMMITIOMHHECIICHTHBIH METO]] OLIEHKH CTENCHH
OTKJIOHCHHS TTapaMeTPOB TOMEOCTa3a 3a Ipeielibl HopMailb-
HOTO ANMANa30Ha M0 IeHicTBUEM N30BITOYHOTO OKCHIAHTA.

YcTaHOBIIEHO, YTO HU3KHE JI03bI 030HA CIIOCOOCTBYIOT
MTOBBIIIEHUIO YCTOWYNBOCTH 3PUTPOLHUTOB K THIEPTO-
HUYeCKOMY JI3UCy. MBI 00bsCcHsIeM HalIItomaeMbIe S Qek-
THI pE3YJIBTATOM IIEPEKPECTHOM alalTAI[H KJICTOK B OTBET
Ha OKCHJATHUBHBIH CTPECC, YTO IPUBOIMT K ITOBHIILICHHUIO
YCTOWYMBOCTH MEMOpPaH 3pUTPOLIUTOB IIPOTHB PA3PyLICHHS
B THIIEPTOHUYECKUX YCIOBHUSIX.

Knerku S. cerevisiae, 06paboTaHHBIE ITOCIIE 3aMOPAKH-
BaHMA-0TOrpeBa 030HOM B 1jo3e 0,088 Mr/i pocToBoii cperpl,
MMEIOT [TOKa3aTelN pocTa B 2 pa3a BhIIIE, YEM B KOHTPOJIb-
HBIX 00Opasnax, He 00paboTaHHEIX 030HOM. [lo Hamremy
MHEHUI0, 00OHAPy>KEHHOE ITOBBIIICHNE )KU3HECTIOCOOHOCTH
KPHOKOHCEPBHPOBAHHBIX KJIETOK IPH JOOABICHUH 030HA
B POCTOBYIO CpEJIy ITOCIIE OTTanBaHMUs MOXKET ObITH OOBsICHE-
HO perapanuei HeleTaTbHBIX KPHONOBPEXACHHH, 3P ek-
THUBHOCTb KOTOPOH YBEITMUMBACTCSI B PE3YIIBTATE BHI3BAHHOM
OKCHJATHBHBIM CTPECCOM MEPEKPECTHON aIalTaIHH.

B xnerkax C. albicans, 00pabOTaHHBIX 030HOM IIepe]
3aMOpaXKMBaHUEM, OOHAPYKEHO ITOBBIIICHUE JKU3HECIIO-
COOHOCTH TT0 CPaBHEHHIO C KOHTPOJIEHBIMU (He 00paboTaH-
HBIMH O30HOM) KJICTKaMH IIPH J03aX 030HA B JHala3oHe
0,16-0,64 mr/n. CiieoBaTeIIbHO, BRI3BAHHBIN 030HOM OKCH-
JaTUBHBIN CTpecc nepest 3aMOpaKUBaHNEM KJIETOK ITPHUBO-
JIMT UX B COCTOSIHUE, «ITOTOTOBJICHHOE» K AEHCTBHIO (PaKTO-
POB KPHOKOHCEPBHPOBAHHSI.

Takum 00pa3oM, IKCHEPUMEHTAIBHO MOKa3aHO, YTO
OKCH/IaTHBHBIN CTPECC, BEI3BAHHBIH B KJICTKAX ITEPE 3aMO-
PaKMBaHHEM HJIH ITOCIIE 3aMOPa’KUBAHUSI-OTOTPEBA, MOYKET
TIOBBIIATE 3P (HEKTUBHOCTH KPUOKOHCEPBUPOBAHUS KIICTOK.
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Ability of cells or organisms to resist the effect of dama-
ge or toxic agents if preliminarily they were exposed with
low doses of these agents is widely spread phenomenon.
Adaptive potential as the sum of adaptation possibilities is
determined by organism gene pool.

We have studied the effects of cross adaptation appea-
ring when using ozone as inducer of oxidative stress to use
them for increasing the resistance of biological objects to
the effect of low temperatures.

The investigations were performed in S. cerevisiae,
S. boulardii, E. coli cells, bovine and human erythrocytes.
Response of the studied cells to ozone depends on its
concentration and corresponds to the suggested by H. Se-
lye scheme of general adaptation stress syndrome: ‘alarm’
reaction, ‘resistance stage’ and ‘exhaustion stage’. We used
the concentrations of ozone inducing the reactions of alarm
and resistance.

To choose a necessary concnetration of ozone we have
developed a chemiluminiscent method to estimate a degree
of homeostasis parameters’ deviation beyond the normal
range under effect of excessive antioxidant.

We have established that low concentration of ozone
contribute to the increase of erythrocyte resistance to hyper-
tonic lysis. We explain the observed effects as a result of
cell cross adaptation in response to oxidative stress, that
leads to the rise of erythrocyte membrane resistance against
the damage in hypertonic conditions.

S. cerevisiae cells treated after freeze-thawing with
ozone in 0.088 mg/1 concentration in growth medium have
growth indices 2 times lower than in the control samples
not treated with ozone. We believe the revealed increase of
cryopreserved cells viability after thawing if growth medium
was supplemented with ozone may be explained by repa-
ration of non-lethal cryodamages. Its efficiency increases
due to cross adaptation caused by oxidative stress.

In C. albicans cells treated with ozone prior to freezing
was found the viability increase if compared to the control
(not treated with ozone) cells in the case if ozone concen-
trations were within the range of 0.16—0.64 mg/l. Consequen-
tly, an oxidative stress induced by ozone prior to cell freezing
gets them into a state “prepared’ to the effect of cryopre-
servation factors.

Thus we have experimentally shown that oxidative stress
induced in cells prior to freezing or after freeze-thawing
may increase the efficiency of cell cryopreservation.
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