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W3BecTHO, uTO TITyOOKOE 3aMOPa’KUBAaHUE COMPOBOXK-
JTaeTcst akTHBALIEH IIPOLIECCOB OKHCIUTEIFHOTO TOBPEK/Ie-
HHS1 B )KMBBIX CUCTEMAX, 4TO, TOMUMO 3P PEKTOB MEXaHHIEC-
KOTO TIOBPEXACHUS M IPYTHX MEXaHU3MOB KPHOIIOBPEXK/Ie-
HUSI KJIETOK, IIPUBOJIUT K JIOTIOJTHUTEIBHOMY CHIDKCHHUIO UX
coxpaHHOCTH npH KpruokoHcepsupoBannu [L. K. Thomson
et al.,2009; C. Tatone C. et al., 2010]. CHnxeHue ypoBHs
OKHCITUTEIILHBIX MTOBPEXICHUN ITyTeM MO (KA KPHO-
3aIIUTHOH Cpe/Ibl MOXKET OBITh OHUM H3 CIIOCOOOB ITOBBIIIIE-
HUS KPUOPE3UCTEHTHOCTH Oroornueckux o0bexToB [K. Ka-
tepogu, 2012]. Ilenpro 7aHHOM paOOTHI OBIIIO UCCIIEIOBAHNE
AHTUOKCUJAHTHOTO JIeHCTBUA KpromnpoTekTopoB JIMCO u
IJIMLIEPUHA 10 OTHOIIEHHIO K IIa3Me KPOBH yesioBeka. BrI-
60D MmIa3MbI KPOBH B Ka4€CTBE HCCIIEAYEMOTO OHOIOTHYec-
KOT0 00BEKTa CBA3aH ¢ Oosiee MPOCTHIM ee MMOBEeACHUEM IIPU
3aMOpaKUBAHNH 110 CPABHEHHIO C KJIETKaMH — KapTHHA HE
OCJIOXKHSICTCS] TAKUM SIBJIICHHEM, KaK JIN3HC KIIeToK. Vcroms-
30BaJIM METOJ JTFOMHUHOJI-3aBUCUMON XEMHITIOMUHECIICHIINH
IIPY BBEJICHUH B CHCTEMY 030HA KaK OJHON M3 aKTHBHBIX
¢dopm xkuciopona (ADK).

B pactBop nomMuHOMA ¢ KOHIeHTpaiei 5X10-° M BBo-
JIVJTH O30HUPOBAHHBIH (PU3MOIOTHUECKUil pacTBOP U PETrUCT-
pUpPOBaIH CBETOCYMMY (ILIOIIAAb IOA KPUBOW BCIBILIKH
moMuHecieHInn ). CBeTocyMMa BCIIBIIIKHA YMEHBIIIAeTCs
IIPU BBEJCHUHU B PACTBOP JIOMHHOJA TUIA3MbI KPOBH, YTO
o0bscHsAeTCS HelTpanu3anuei yactn ADK aHTHOKCHIAHT-
HBIMH CHCTEMaMH IU1a3Msl. J[o0aBiieHre KPHOIIPOTEKTOPOB,
rmuuepuHa 1 JIMCO npuBOIUT K JONOTHUTEIBHOMY CHH-
YKEHHIO CBETOCYMMBI BCTIBIIIKY XeMITIOMUHEcHeHIH. Crie-
JIOBaTEIJILHO, B IPUCYTCTBUM KPHO3AIIUTHBIX BEIIECTB IPOHIC-
XOIUT IONOJIHUTENbHAst HeHTpanu3auus ADK.

W3BecTHO, UTO 030H pasiaraet 0JJHO- © MHOT0aTOMHBIE
CIIUPTBI 10 BOABI M yITIEKUCIIOTO rasza. Hanprmep, okucieHne
IIHIIEPHHA 030HOM IIPOUCXOIMT I10 CIEAYIOIIEH PeaKIiu:

CH,OHCHOHCH,OH + 70, - 3CO,+4H,0+70,.

Jpyrue KpuonpoTeKTOPHI TAaKXKe IMOBEPraroTcs riry0o-
KOH IeCTPYKIMHU MO IeHCTBUEM 030HA U IPYTUX aKTUBHBIX
¢dopm kuciopona. Ilpy peakuusax ¢ 030HOM IOTYHarOTCs
O30HM[BI, IPUYEM O30H MIPUCOETUHAETCS IO MECTY ABOHHON
cBs131. O30HUBL, KaK IPABUIIO, HEYCTOMYUBBI U JIETKO pa3iia-
raroTcsi BOJIOM.

Takum 00pa3oM, IKCHEPUMEHTAIBHO MOKa3aHO, YTO
kpuonporekTops! muneput u JIMCO oxa3bIBatoT aHTHOKCH-
JAHTHOE JIeHiCTBHE IO OTHOIIEHUIO K M1a3me KpoBu. [lomy-
YEHHbIE Pe3yJIBTaThl YKa3bIBAIOT Ha TO, YTO AHTHOKCHIAHTHOE
JICWCTBHE KPUOIIPOTEKTOPOB TPEOYET NAIbHEHILIET0 U3yye-
HHS C IIeTIBIO TPAKTHUECKOTO IPUMEHEHHS B KPHOOHOIOTHH.
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It is known that deep freezing is accompanied by acti-
vation of oxidative damage in living systems, that together
with mechanical damage and other mechanisms of cell
cryodamage induces additional decrease in their integrity
following cryopreservation [L.K. Thomson et al., 2009;
C. Tatone et al., 2010]. The decreased level of oxidative da-
mage provided by modified cryoprotective medium can be
one of the ways to raise bioobject cryoresistance [K. Kate-
pogu, 2012]. The research aim was to study antioxidant
effect of cryoprotectants DMSO and glycerol on human
blood plasma. The selection of blood plasma as the investi-
gated biological object was pre-conditioned by its simple
behaviour during freeze-thawing if compared with the cells,
and the observing is not complicated with such a phe-
nomenon as cell lysis. We used the method of luminol
dependent chemiluminescence and introduction of ozone
into the system as one of reactive oxygen species (ROS).

Luminol solution of 5x1075 M concentration was
supplemented by ozonized physiological saline and the light
sum was assessed (area under curve of luminescence burst).
Light sum of burst decreased after introducing blood plasma
into luminol solution, that could be explained by partial
neutralization of ROS by plasma antioxidant systems. Intro-
duction of cryoprotectants DMSO and glycerol caused an
additional decrease in light sum of chemiluminescence burst.
Therefore an additional neutralization of ROS occured in
the presence of cryoprotective substances.

Ozone is known to decompose mono- and polyatomic
alcohols to water and carbon dioxide. For instance, oxidation
of glycerol by ozone occurs as follows:

CH,OHCHOHCH,OH +70, - 3CO,+4H,0+70..

Other cryoprotectants are also exposed to deep destruc-
tion under effect of ozone and other reactive oxygen species.
The reactions with ozone result in appearance of ozonides
after binding of ozone to the double linkage site. Most
ozonides are non-stable and easily dissociated by water.

Thus, the experiments shown that cryoprotectants
glycerol and DMSO have antioxidant effect on blood plasma.
The obtained results indicate that antioxidant effect of
cryoprotectants requires the further studying aimed to
practical application of these properties in cryobiology.
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