catalase was determined in blood hemolysates. Total
production of free radical compounds (FR) (measured
with the fluorescent probe 2',7'-Dichlorofluorescin
diacetate), the number of spontaneous (G -test) and
radiation-induced (G,-test) chromosomes aberration
in PBL were determined.

For the statistical analysis of the results, the
program “OriginPro 2015” was used. The main sta-
tistics factors were calculated, the correlation coeffi-
cients were determined by the Spearman criterion,
and the presence of a significant difference was
assessed using the Mann Whitney U-test and the
Wilcoxon paired ranking criterion.

It was found that in patients with prostate cancer
before radiation therapy, the level of Fe?* dependent
ROS production was increased in 1.55 times, the
activity of the antioxidant enzyme catalase was
reduced in 1.45 times, the levels of SH-groups were
lower in 1.24 times and MDA in 1.12 times in com-
parison with healthy donors. These changes were
statistically significant that indicate the development
of oxidative stress in the blood of PC patients and were
accompanied by increased level of spontaneous
chromosomal aberrations in PBL which was in 2.84
times higher than the average population level. The
decrease of CAT activity correlated with the size and

prevalence of the primary tumor (r=0.526) and the
decrease of the SH groups content (r=0.446). The
concentration of the latter in turn correlated with the
number of spontaneous chromosomal aberrations in
PBL (r=0.734).

The first fraction of therapeutic irradiation of
patients with PC in a dose of 2.5 Grresulted in a decline
of the prooxidant processes in the blood towards the
values of the control group. At the same time, the
activation of FR formation in the PBL in 1,32 times
was observed. The difference was not statistically
significant due to a large variation of this indicator in
PBL of individual patients with PC. According to the
results of the G,-test, the inverse correlation between
the individual radiosensitivity of PC patients and the
production of FR in PBL after the first fraction of
therapeutic irradiation (r=-0.646) was observed, which
may be due to the different degree of their damage
after radiation exposure.

It has been shown that an increased level of
chromosome aberrations in the PBL of PC patients
observed on the background of oxidative stress deve-
lopment in their blood. This suggests that the pro-
cesses associated with the development of oxidative
stress may be one of the reasons for the formation of
genetic instability in somatic cells of cancer patients.

IRE1- TA HSPB8-3AJIEKHA EKCIIPECIA ITPOITPOJIIOEPATUBHUX

I'EHIB Y KINIITUHAX ITIIOMU

FHATIOK O.C., MIH4YEHKO A.0., KYSHELOBA A.10., MIH4YEHKO O.I.
IHCTUTYT BIOXIMII IM. O. B. MAJ/I/TIALIHA HAH YKPAIHU, KWIB;

Bu1BYEHHA MOMEKYIAPHUX MEXaHi3MiB perynsuii
eKCnpecii reHiB Ik B HOPMI, Tak i 3a pi3HUX nNaTonoriy-
HUX CTaHiB fae MOX/MNBICTb rMOLLE 3p03yMiTV Mosie-
KYNSAPHI OCHOBW NaTo/OMNYHNX NPOLECIB i 3HAXO4NTH
MOIEKYSAPHI MiLLEHI /151 PO3PO6KM HOBITHIX CTPATETIi
NiKyBaHHSA 3aXBOPHOBaHb Ta CTBOPEHHS MPUHLIMNOBO
HOBUX JlikapCbKnx npenaparis. OAHier0 3 0c06MBOC-
TeN 3M108KICHUX NYX/IMH € NOCWUIEHHSA eKcnpecii umn
OyHKLiT pakTOpIB POCTY Ta KOHTPO/IHOKYMX NPOLECK
nponigoepauii TpaHCKpPUNLiHUX hakTopiB, LLIO Cynpo-
BODKYETbCS aKTMBALLIEID CUTHAJIbHUX MEpex CTpecy
eHAonNnasmMaTuyHoro petukynyma. JocnifxeHHs
eKcnpecii rexHis Ta ix poni B perynsuii npouyecis 3/10s-
KICHOro poCTYy CNpsiMOBaHi Ha po3LndpyBaHHA Mosie-
KYJIIPHMX OCHOB MaToreHe3y OHKOJI0MNYHMX 3aXBOPHO-
BaHb | NOLLYKY CyYacHMX Nigxo4iB A0 iX nonepesxeH-
Hs1 Ta NiKyBaHHS, LLIO € Ha13BUYaNHO NepCnekTUBHUM
HanpAMKOM yHAAaMeHTaUTbHUX GiOXiMiYHMX fochi-
[KEHb.

MeTa JoCniIpKeHHSA — BUSABUTU B3aEMOLIO reHiIB,
LLIO KOHTPONIOKTL Npouecn nponicepadii, WAsxom
NPUrHiYeHHa piBHA MPHK noni-goyHKLioHansHoro
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npoTeivy HSPB8 (npoTeiHy TensoBoro LWoky B8) 3a
poriomoroto SiRNA TexHonorii 419 BUSCHEHHS MOX-
NIMBUX MEXaHi3MiB (pyHKLiOHa/IbHOT nepebynoBu re-
HOMY Ta pPOCTY [/1iOM.

MeToau gocnigpkeHHs — cineHciHr MPHK, ekcripe-
Cisi TeHiB 3a [0MNOMOrol KiflbKICHOI nonimepasHoil
NaHLIOroBOI peakuii Ta BeCcTepH-610T aHanidy B K/li-
TUHaxX rniomu NiHiT U87 3i 3HMxeHum piBHem MPHK
HSPB8 Ta 3a ymoB npurHidyeHHs IREL/ERNL1 (inositol
requiring enzyme 1/endoplasmic reticulum to nucleus
signaling 1). CtatnctuyHy o6po6Ky AaHnX NPOBOANIN
i3 BUKOPUCTAHHAM MPOrpaMHoro 3abesneyeHHs MS
Excel Ta Origin 7.0. CTatucT14HWii aHani3 HopmasibHO
po3nogineHnx ABoX rpyn NpPoBOAWAM 3a AOMOMOroK
t-Tecty.

BcTaHoB/eHo, Wo y KNiTnHax rniomu nidii U87 3
NPUrHIYEHOK aKTUBHICTIO NPOTETHKIHA3N Ta eHaopu-
60oHykneasn IREL1 y nopiBHAHHI 3 KOHTPOJSIbHUMU
KNITUHAMKN CMOCTEPIraeTbCA Pi3Ke 3HMKEHHS PIBHSA
ekcnpecii npo-nponidpeparnBHoro reHa HSPBS, o
KOPEJIOE 3 BUPKEHWUM MPUrHIYEHHAM IHTEHCUBHOCTI
nposnidoepalii X KNiTUH Ta IX pocTy Npu iMnaaHTawi
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Yy MO30K MuLLE, Npuyomy piBeHb Liel MPHK cynpo-
BOKYETLCA Pi3KMM 3HKEHHSAM PiBHA NPOTETHY
HSPBS.

MokasaHo, Lo 3HMKeHHS piBHA MPHK Ta npoTte-
THy HSPB8 3a gonomoroto SiRNA TeXHONOTii 3HUXYE
iIHTEHCMBHICTb nponidoepadii KNiTuH rniomm niHii U7,
reHo-crneumdivHO 3MIHIOKUM PiBEHb EKCNPECIT BENMKOI
rPynu reHis, NPUYETHUX 40 perynsauii npoLecis nponi-
(pepauii Ta anonTosy. Tak, piBeHb eKCrpecii reHis
NAMPT, MYRL2, PALL, ATF3, DEK i CUL4B 3HWxY-
€TbCA, a redis NPDC1, RAB5C, BIRC5, TSPAN13,
PSAT1 ta TGM2 — NiaBULLYETHCS.

BcTaHOBMEHO TakoX, WO Y KNITUHAaX rniomm 3a
YMOB npurHiveHHs IREL piBeHb ekcnpecii reHis CLU,

ATF3, BIRC5, RAB5C, CUL4A Ta TGM2 — 3HWXYETb-
cs, areHiB CUL4B, PALL Ta MYRLZ2 — 36inbLUy€eTbCS,
NPUYOMY BUSABJ/IEHI 3MIHW B €KCMPECIT LX reHiB 3e-
6iNbLLIOr0 MaloTb NPOTUIEXHNI HANMPSAMOK Y MOPIBHSH-
Hi 3 ymoBamu cineHciHry MPHK HSPB8, Bka3sytoun Ha
AndhepeHLinHW XxapakTep 3MiH B eKCrpecii reHis, LWo
KOHTPO/IIOIOTL NpoLecu nposidepadii, 3a yMOB 3HU-
XeHHs piBHA MPHK HSPB8 Ta npurHiyeHHs IREL y
KAITUHAX r1ioMu.

Takum 4mHOM, cineHciHr MPHK HSPBS8 icToTHO
3MIHIOE piBEHb EKCMPECii reHiB, NPUYETHNX 4O pery-
nauii npouecis nponidpepadii, WO He 3aBXau cniBna-
[ae 3i 3MiHaMu B eKCnpecii X reHiB 3a yMOB MPUrHi-
yeHHsa IREL.

HYPOXIA/REOXYGENATION MODULATES THE OXIDATIVE STRESS
DEVELOPMENT IN RAT MYOCARDIUM: THE POTENTIAL INVOLVEMENT

OF P53 AND NF-kB

GONCHAR 0.0., MANKOVSKA .M.

BOGOMOLETZ INSTITUTE OF PHYSIOLOGY, NATIONAL ACADEMY OF SCIENCES OF UKRAINE, KY1V;

It is known that the increase in the generation of
active forms of oxygen (ROS) in cells is accompanied
by activating of intracellular signaling ways that, in
turn, regulate expression of plenty of genes encoding
the synthesis of antioxidant proteins, proteins of DNA
restitution, stress-related chaperones and antiapoptotic
proteins. Redox-sensible transcriptional factors — NF-
kB and P53 are considered as important sensors that
play a critical role in the determination of the cell fate
at oxidative stress.

It was investigated the influence of repeated short
and long duration sessions of hypoxia/reoxygenation
(H/R) on the markers of oxidative stress (content of
superoxide anion, secondary products of lipid peroxi-
dation, peroxide, and oxidative modification of pro-
teins), level of expression and activity of mitochondrial
antioxidant proteins as well as connection of these
changes with the transcription regulators NF-kB and
P53. To investigate the mechanisms of influence of
H/R on oxidative stress development and redox
balance in rat myocardium, the protein expression of
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NF-kB, P53, MnSOD, and glutathione peroxidase
(GPx) in cellular compartments (nucleus, cytosol and
mitochondria) was analyzed by means of Western blot
analysis; mMRNA MnSOD was investigated by means
of PCR real-time.

It was established that brief and prolonged H/R
differently influenced on the cellular distribution of P53,
level of mitochondrial oxidative stress and antioxidant
defence. Prolonged H/R, unlike brief H/R, caused the
considerable increase in ROS generation and oxida-
tion of lipids and proteins in myocardium mitochondria,
translocation of P53 from cytosol to mitochondria,
mitochondrial pro- and antioxidant dysbalance, re-
duction in the content of antiapoptotic protein Bcl2 and
accumulation of nuclear phospho-NF-kB protein. The
close correlation between a mitochondrial level of P53
and expressions/activity of its target proteins MNnSOD
and GPx allows admitting participation of P53 in the
modulation of mitochondrial oxidative stress that was
caused by sessions of H/R.
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