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AHAJII3 AKTUBHOCTI AHTUOKCHUJIAHTHOI CUCTEMU
CIIEPMH 3A YMOB TOTAJIBHOI'O PEHTTEHIBCBKOI'O
OITPOMIHEHHA TBAPUH

MeTa: gocnigutv guHamiky 3MiH BMiCTy NPUPOAHUX aHTUMOKCUAAHTIB Ta aKTUBHOCTI aHTUOKCUAAHTHUX QEepMEHTIB Y
CiM'IHIN pigMHI cnepmMu KponiB 3a yMOB OAHOPA30BOr0 TOTAJIbHOTO PEHTFEHIBCHKOTO OMPOMiHEHHSA TBApPWUH B Pi3HUX
[03ax.
Marepianu 1a metoau. [Jocniau npoBeaeHo Ha 6inux Kponsx-camusax Bikom 30—-36 micauis nopoau PagsHcbKa WKH-
wuna (Soviet Shinshilla). 36ip cnepmu 3aiiicHIOBaNM 3a JONOMOrOI0 WTYYHOT BariHW. BigokpemneHHs cim'aHoi pigu-
HU Bif, CNepmaTo30iAiB NpoBoAuAN LeHTpudyryBaHHam npu 2500 g 12 xB. ToTanbHe peHTreHiBCbKe ONPOMiHEHHA TBa-
PUH NPOBOAMAN Ha ycTaHoBLi PYM-17 (Pocis) B go3ax 1,0; 2,0; 5,0 Ta 7,0 [p 3 notyxHicTio fo3u 2,8x107 p/c. Micns
ONpOMiHEHHs cnepmy 36upanu Ha 10-Ty Ta 90-Ty Ao6y. BMicT BinbHOro myTaTioHy Ta TiONOBMX rpyn BU3Ha4Yanu 3a 4o-
nomorow 2,2-anTio6icHITPOOEH30MHOT KMCNOTM CneKTpodOoTOMETPUYHUM MeToAoM. PiBeHb nepokcupauii ninigis
ouiHioBanu 3a BMictom TbK-akTuBHMX npopykTiB. PepMeHTaTUBHY aKTUBHICTb CYNEPOKCUAAMCMYTA3M, KaTanasu, rmy-
TaTiOHNepPOKCMAA3M Ta MyTaTiIOHPeAYKTa3n BUMipIOBANN CNEKTPO(OTOMETPUYHO.
Pe3synbraTtu. MokasaHo, wo B gianasoHi o3 1,0-7,0 p npu ToTaNbHOMY ONPOMiHEHHi KPONiB PEHTIEHIBCbKUMU NPO-
MeHAMM BifOyBa€eTbCA [0303aneXHE 30iNblWEHHA aHTUOKCUMAAHTHOT DepPMEHTATUBHOT aKTUBHOCTI CiM'AHOT piguHM Ha
10-1y f06Y nicns onpomiHeHHs. Lle noegHyBanoch 3i 3MEHIWEHHSAM B Hill KOHLEHTpALii BinbHKUX Tionis, 3 ogHOro 60-
Ky, Ta 3pocTaHHAM BMicTy TBK-akTUBHUX NPOAYKTIB i OKUCHEHOTO MyTaTiOHY, 3 iHWOro. Takuit CTaH CiM'AHOT piguHu
OyB TMMYacOBMM, OCKiJIbKM NPOTArOM HacTynHux 90 [HiB nicns onpoMiHeHHA cnocTepiranacb NocTynoBa Hop-
Mani3alis BULLEBKa3aHMX NapamMeTpiB cnepmu.
BucHOBKMW. BcTaHOBNEHO, WO TOTaNbHE PEHTTEHIBCbKE ONPOMiHEHHA TBAPUH CMPUYMHAE 3HAYHE NOCUNEHHA aHTUOK-
CUIAHTHUX NPOLEeCiB, AK GpepMeHTAaTUBHOTO, TaK i HedyepMEHTaTMBHOIO TUMY, BXe Ha 10-Ty poby nicnapagialinHoro
nepiogy. Mpu ubomy cuna nposBy pagialiiHux edekTiB 3anexana Bif OTpMMaHOT [03M i0Hi3yto40T pagiauii. 3rogom
AHTUOKCMAAHTHA aKTMBHICTb MOYMHANa 3racartu, NpuyoMy ans o3 onpomiHeHHs 1,0 Ta 2,0 [p Hopmanisauis meTta-
6oni3my 3a gocnimKeHMMn napameTpamu Bigbysanacs npotarom 90 fi6.
KniouoBi cnoBa: cnepma, cim'sHa pignHa, aHTUOKCUAAHTHA aKTUBHiCTb, (DepMEHTH, BiNbHI TiOAM, IYTATIOH, KPoAi, To-
Ta/lbHe OMPOMiHEHHS.
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Analysis of the antioxidantive qualities of sperm after total body X-irradiation
of animals

Objective: To study dynamics of natural antioxidant levels and antioxidant enzymes activities in rabbit seminal fluid
in conditions of single total body X-ray irradiation in different doses.

Materials and methods. Soviet Shinshilla white rabbit males 30-36 months old were taken into investigation. Sperm
was collected by artificial vagina. Seminal fluid was purified from spermatozoa by centrifugation at 25009 during
12 min. Animals were irradiated by X-rays on RUM-17 device (Russia) in doses 1.0; 2.0; 5.0 and 7.0 Gy with dose rate
2.8x107 Gy/sec. Sperm was gathered on 10" and 90" day after irradiation. Free glutathione and thiol concentration
were assessed by spectrophotometry using 2.2-dithiobisnitrobenzoic acid, lipid peroxidation was evaluated by mea-
suring of TBA-active products concentration. Enzymatic activities of superoxiddismutase, catalase, glutathionperox-
idase and glutathionreductase were estimated in substrate specific reactions spectrophotometrically.

Results. Dose-dependant up-regulation of antioxidant enzymatic activity of seminal fluid on the 10% day after expo-
sure to 1.0-7.0 Gy dose range of total X-ray irradiation was shown. This effect was accompanied by the decrease of
free thiols concentration, from the one hand, and both TBA-active products and oxidized glutathione contents eleva-
tion, from the other hand. This seminal plasma state was shown to be temporal and partially normalized on 90 day
after exposure.

Conclusions. Total X-ray irradiation of rabbits leads to significant up-regulation of antioxidant processes of both
enzymatic and non-enzymatic type on the 10% day after radiation exposure in seminal plasma. This effect was shown
to be dose-dependant. Then antioxidant activity dropped and metabolic activities gradually normalized according to

studied parameters within 90 days after exposure in 1.0 and 2.0 Gy.
Key words: sperm, seminal fluid, antioxidant activity, enzymes, free thiols, glutathione, rabbits, total irradiation.
Problems of radiation medicine and radiobiology. 2014;19:407-418.

BCTVYII
Jobpe Bigomo, 1110 CTaTeBi KIITUHU, 3 SIKUX YTBOPIOIOTh-
Csl CIIEpMAaTO30ia1, IPOTSATOM CIIEpMATOreHe3y 3Haxo-
JI9Thes y (pa3i akTMBHOro noaiiy Ta audepeHuianii. To-
My HaBiTb NMpPU KOPOTKOMY KOHTaKTi 3 iOHi3yl0UuOlO
panialielo B HUX MOXYTb BUHUKATU pafiallifiHi IOII-
KOJI>KEHHS pi3HOro cTyreHs [1]. 3romoM Taki MOIIKOI-
KeHHSI AyXe 4YacTo IIpU3BOISATH JO BTpaTu dep-
TUJi3alliiHOro MOTEHLially cIepMaTo30igaMu i, SK
HaCIig0K, 10 PO3BUTKY Bajl YOJIOBIUOI PENpPOAYKTUBHOI
cucteMu Ta oe3rutinas [2].

BcranoBneHo, 1110 KJIIOYOBY POJIb Y CTATEBOMY IPOILIEC]
i 3aIUTiIHEHH] Bifgirpae ciM’siHa piinHa, sika yTBOPIOETh-
Csl 3a PaxyHOK CEKPEeTOPHOI aKTUBHOCTI €MiguauMiciB,
CiM’STHMX ITyXMPLIiB, IPOCTaTH Ta OyJIbOOYpPETPO3HUX 3a-
J03. CiM’gHa pinuHa OaraTta Ha (hpyKTO3Y, MpocTariaH-
IWUHU, KApHITUH, IJIyTaTiOH, ackopOaT, ToKodepoJu,
BibHI Tionmu, pi3Hi ¢epmenTn i MmiHepanu [3]. Takuit
KOMITOHEHTHU# CKJad PpifuHU pOOUTH 11 LIIHHUM I10-
KMBHUM CEPEIOBUILNEM, IO 3a0e3IeUy€e KUTTEMisTb-
HICTh CIEPMATO301/1iB Ta CIPHUSIE 30€pPeXEHHIO 1X 3aIlIiI-
HIOIOUNX BJIACTUBOCTEN (iHKOJIM IO TPHOX TIKHIB) TIPHU

INTRODUCTION

It is known, that germ cells being the progenitors
of spermatozoa — are involved in active prolifera-
tion and differentiation in the process of sper-
matogenesis. That is why they may get defects of
different complexity even under short-term impact
from the ionizing radiation [1]. Subsequently,
these defects may very often lead to the lack of
spermatozoid fertilizing capacity that attenuates
male reproductive system potential and elicits
infertility [2].

Seminal plasma plays key role in the sexual
process and insemination. It is produced by
secretion of epididymices, seminal vesicles,
prostate and bulbourethral glands. This liquid is
full of fructose, prostaglandins, carnitine, glu-
tathione, ascorbate, tocopherols, free thiols, dif-
ferent enzymes and minerals [3]. Such liquid
component composition makes it a useful nutri-
tive media for spermatozoa, which can survive
and retain their fertilizing potential (sometimes
for 3 weeks) during long-term presence in female
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TpUBaJIOMY IepeOyBaHHI B 3KiHOUMX CTaTeBMX IIUISIXaX, a
TaKO0X CBOEYACHOMY HaOYTTIO HUMMU TilepakTUBaLlil Mpu
KOHTAaKTi 3 KyMYJIIOCHUM KomiuiekcoM oouuty II. Jlo-
JaTKOBOI'O 3HAUYE€HHsS CiM’sIHA pimyMHa HaOyBa€ 3a YMOB
pamialiifHOTO BIUIMBY, OCKUIBKM pPaaiONpOTEKTOPHI
BJIACTUBOCTI BiIHOBJICHOIO IIYTaTiOHY, BiIbHUX TiOJIiB,
TOKO(EepOoJTiB, acKopOaTy, aHTUOKCUIAHTHUX (PEPMEHTIB
CTalOTh BKpaii KOPUCHUMMU JIJISI 3aXUCTY HE TUIbKM CIIep-
MaTo30i/iB, aje I KiHOYMX raMeT MPHU CTaTeBOMY IPO-
meci [4].

IIpucyTHICTb aHTMOKCUIAHTIB Y CIIEPMi € IyXKe Bax-
JIUBUM (haKTOpOM 151 30epekKeHHS iHTeTpaJibHOI LIiJTic-
HOCTi CIIepMaTO30i/iB, iX PYXJMBOCTI Ta 3AaTHOCTI 1O
B3a€EMO/II1 3 SiLeKTiTUHO0. Tak, ToKodepou i acKop-
0aT 3armobiraloTh pyHYBaHHIO TTOABIMHNX 3B’ I3KiB Y He-
HaCUYEHUX KUPHUX KUCJIOTaX, 110 Y BEJIUKiil KiIbKOCTI
CKOHIIEHTpOBaHi B MeMOpaHax criepMmaTo30ifiB [5]. B
TOM Xe yac, BiJIbHi TiOJH, OCOOJIMBO LUCTEIH, COPUSIIOThH
BIIHOBJICHHIO OUCYJIb(ITHUX 3B’SI3KiB i YTBOPEHHIO
CyNbOriIpUIBLHUX TPYN Y CTPYKTYPi HYKJIEOMPOTaMiHO-
BOTO KOMILIEKCY, 1[0 MOJIETIIYE JeKOHAEHCAallil0 XpoMa-
TUHY IIPY YTBOPEHHI YOJIOBIYOT0 IIPOHYKJIEYCY B OOLIUTI
11 [6]. B cBoto uepry, rnyrarion (GSH), sk kopepMeHT
IJIyTaTiOHIIEPOKCUIa3U, HEHTpallizye MEePOKCUA BOI-
HIO, 1110 YTBOPIOETHCS B PE3yAbTaTi 3HEIIKOIKEHHS CY-
MEPOKCUIHMX PagUKaliB CYIIepOKCUIINCMYTa3010, TIe-
peTBOpIoOYNCH B TiyrarioHoBuil aucynbdin (GSSG).
BigHoBnenHs okucHeHoro riayrariony no GSH 3miii-
CHIOETBCS TIIyTaTiOHPEIYKTa30l0 3a JTOMOMOTOI0 Bil-
HOBJIEHOIO HiKOTMHaMiJaAeHiHAUHYKJIeoTuadocpary
(HA® + H). 36iablieHHsT MyJay BiIHOBJIEHOIO TIJIy-
TaTiOHy MOXKe 3IiiTHIOBATUCH TAaKOXK i 3aBASIKN HOT0 CUH-
Te3y de novo IJISXOM IOCiIOBHOTO (hepMEHTAaTUBHOTO
MPUETHAHHS ABOX 3aJIMIIKIB aMiHOKMCJIOT LUCTEIHY Ta
riuMHy L — go riyramary [7]. TloTpeba B iCHyBaHHI
CUCTEeMH HaAiiHOIO 3aXMCTY Bill aKTUBHUX (DOPM KHCHIO
(ADK) B crepmi 3ymoBiIeHA TUM, IO CIIEPMATO30ia1
CTaIOTh MillIeHHIO [UIsT aTaku IK ADK,, 1110 MPOayKyIOTh-
cs criepMasibHUMU Jielikonutamu, Tak i ADK camux
CIIepMaTOo30i/iB, 1110 yTBOpIoIOThe i aiero HAI® « H-
3aJ1eXKHOI OKCUAa3| TOJTiBKM 3a YMOB TillepakTHBalliil Ta
aKpOCOMHOI peakilii, a TakoxX mnpu (yHKIiIOHYBaHHi
€JIEKTPOHTPAHCIIOPTHOTO JIAaHIIIOTa MITOXOHIPI [§].

META

Metow poboTH Oya0 OOCHIAUTA B AMHAMIli 3MiHM
BMICTY IPUPOJHNX AaHTUOKCUIAHTIB Ta aKTUBHOCTI (bep-
MEHTIB B CiM’SIHill piIMHi ciepMU KpPOJIiB 32 YMOB OTHO-
pPa30BOro TOTAJbHOIO PEHTIeHiBCHKOTO OIPOMiIHEHHS
TBapuH B Pi3HUX J03aX.

sexual routes and then become hyperactivated
when interacting with the cumulus complex of
oocyte II. Seminal fluid possesses very important
protective paterns in radiation conditions due to
radioprotective properties of reduced glu-
tathione, free thiols, tocopherols, ascorbate,
antioxidant enzymes, which appear very benefi-
cial not only for spermatozoa protection but also
for oocytes and female gametes upon insemina-
tion [4].

Antioxidant presence in sperm is very impor-
tant factor for preserving general integrity of
spermatozoa, their motility and ability for “co-
operation” with oocyte. Thus, tocopherols and
ascorbate prevent damage of double links in
unsaturated fatty acids which are concentrated in
spermatozoid membranes in high amounts [5]. At
the same time, protein bound free thiols, espe-
cially cysteine, cause the reduction of disulfide
links in the structure of nucleoprotamine com-
plex, thereby promoting chromatin decondensa-
tion in the course of male pronucleus formation
in the oocyte II [6]. Glutathione (GSH), as a co-
enzyme of glutathionperoxidase, neutralizes
hydrogen peroxide, which forms as a result of
processing superoxide radicals by superoxidedis-
mutase, transforming it into glutathione disul-
fide (GSSG). Then glutathione-reductase
reduces oxidized glutathione to GSH by the help
of reduced nicotineamiddinucleotidphosphate
(NADPH-H). Reduced glutathione is also
formed from L-glutamate by the sequential enzy-
matic joining of two amino acid residues — cys-
tein and glycin [7]. The real need in sperm
defense system from reactive oxygen species
(ROS) does exist because spermatozoa become
the target for attack of either ROS produced by
sperm leukocytes or by spermatozoa per se
through the action of NADPH-H-dependant
oxydase of spermatozoid caput in conditions of
hyperactivation and acrosomal reaction and also
due to function of electron-traffic in mitochon-
drial oxidative chain [8].

OBJECTIVE

Objective of the work were to study in dynamics
the changes of contents of natural antioxidants and
enzymatic activities in rabbit seminal plasma in
conditions of total animal body single X-ray irradi-
ation in different doses.
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MATEPIAJIN TA METOJIU JOCILI2KEHHA
Hocnign mpoBeaeHo Ha 30 OLTMX KPOJISIX-CaMLSIX BiKOM
30—36 wmicsauiB nmoponn PamsgHcebka mmHmmia (Soviet
Shinshilla). TBapyuHU yTpUMYBaJINUCh B OKPEMUX KITITKAX y
KOHTPOJIbOBAaHMX YMOBaX, a caMeé IpU TeMIeparypi mo-
BiTps 16—22 °C, cBiTJIOBOMY IHi B 16 TOOMH i OCBITIIEHOCTI
B 38 JIK, a TaKOX Ha CTaHZAPTHOMY XapuyOBOMY palliOHi.
ExcniepyuMeHTH 31iiiCHEHO y BiIMTOBIAHOCTI 10 KOHBEHILIil
Panu €Bporm o0 3axucTy XpeOGeTHUX TBAPUH, IKIX BU-
KOPHMCTOBYIOTb Y HAyKOBMX LUISIX. 30ip criepMU MPOBOAN-
JIM 3a IONIOMOTOX0 1ITYYHOI BariHU. [TigpaxyHOK KiabKOCTi
CIIepMaTOo30i/iB MTPOBOAWIN 3a JOIMOMOrorn kamepu lo-
psieBa MiKpOCKOITiYHO Tpu 30itbieHHi X 200. BimokpeM-
JIEHHSI CiM’$IHOI piIMHM Bif CIIEpMAaTO30ildiB MPOBOAMIN
neHTpudyryBanHaM npu 2500 g mpotsirom 12 xB.

ToranbHe ONMpoOMiHEHHS TBapWH 3AiMiICHIOBAIM Ha yC-
taHoBLi PYM-17 (dbinstpu 0,5 mm Cu 1a 1 MM Al,
KipHO — (okycHa Binctanb 50 cMm, ctpym 10 MA, Har-
pyra 200 kB, motyxHicTs mornuHyToi go3u 0,0028 Ip/c)
B no3ax 1,0; 2,0; 5,0 Ta 7,0 Ip. Ilicns ompomiHeHHS
cniepmy 36upanu Ha 10-Ty Ta 90-Ty 100Y.

V ciM’sIHill piguHi criepMu BU3HAYaIu (DepMEHTAaTUB-
HY aKTUBHICTb KOMIOHEHTIB aHTUOKCUAAHTHOI CUCTE-
mu: cynepokcunaucemyrasu (COM), (KD 1.15.1.1) [9],
KaTana3u (IMepoKCHUI BOAHIO: TTEPOKCUl BOJHIO OKCH-
nopenykraza (K® 1.11.1.6) [10], rayraTioHImepoKCH-
nazu ('), (K® 1.11.1.9) Ta riayraTtioHpemyKTa3u
(TP), (KD 1.6.4.2) [11]. [Nepoxcunpauiio JinifaiB BUB-
yanu 3a BMicToM TBK-akTuBHMX TpOAYKTiB, SKi
OLIIHIOBAIM 3a KiJbKiCTIO MaJOHOBOIO AiaJdblAerimy
(MJA) [12]. PeecTpaiiiro mpoayKTiB peakilii 3ailicHIO-
BaJiu Ha crekTpodoTomeTpi “Specol-211”7 (Himeuun-
Ha).

BusHayeHHs1 BMIiCTy BiIHOBJIEHOrO Ta OKMCHEHOTO
TJIyTaTiOHY B CiM’SIHIl pimyHiI TPOBOIMIIN 32 JOITOMOTOIO
5,5’ -nuTiobic-2-HiTpoben3oiiHoi kucaotu (ATHBK) ta
HAJI®H [13]. I1pu BuzHayeHHi GSH iioro crovarky
okucHIioBanu 3a gornomoroto ITHBK y GSSG, a motim
GSSG BimHOBMOBaNMM TIyTaTioH-peaykTasoo 10 GSH
3a yuacti HAJ® < H. Ilpu ananisi Bmicty GSSG B
ciM’gHiil pinnHi peakuito okucHeHHsT GSH y GSSG 3y-
MUHSUIA 3a TOIIOMOTo0 2-BUHiIMipuainy mpu 25 °C Je-
pe3 1 rognHy, a 2-HiTpo-5-TioOEH30MHY KUCIOTY, 110 YT-
BOpIOBajach B IPOLIECi OKUCHEHHsI, BU3HAYaIU CIEKT-
podoToMeTpUUHO Ha JOBXUHI XBUi 412 HM. 17151 To0y-
IIOBY CTaHOAPTHUX KPUBMX BUKOPUCTOBYBAIM PO3UMHU
GSH BimoMoi KOHIIeHTpallii.

KinbkicHuit aHai3 3araJbHOr0 BMIiCTY BiIbHUX TiOJIO-
BUX I'pyN y CiM’SIHil piAvHi 3AiACHIOBAIN BiAITOBITHO 1O
MeTonuKu [14]. 3a IpOTOKOJIOM, IO alliKBOTH CiM’STHOI
piIMHU JoJaBajii peaklliiiHy cyMill, 110 CKjaaajach 3

MATERIALS AND METHODS

White male rabbits 30—36 month old Soviet
Shinshilla strain were studied. Animals were in
separate cages in controlling conditions — with
air temperature 16—22 °C, light day 16 h, with
brightness 38 1k, with standard feeding formula.
Experiments were performed according to con-
vention of European Council about protection
of vertebrate animals used in research goals.
Sperm was collected with artificial vagina.
Counting the number of sperm was performed in
the Goryaev chamber (hemocytometer) micro-
scopically with x200 magnification. Semen liq-
uid was separated from sperm by centrifugation
with 2500 g 12 min.

Animals were irradiated at RUM-17 X-ray facil-
ity (filters — 0,5 mm Cu and 1 mm Al, skin-focus
distance — 50 cm, current 10 mA, voltage 200 kV,
absorbed dose power 0.0028 Gy/sec) in doses 1.0;
2.0; 5.0 and 7.0 Gy. Sperm was collected on 10"
and 90" day after irradiation.

Enzymatic activity of antioxidant system com-
ponents: superoxiddismutase (SOD) (CE 1.15.1.1)
[9], catalase (Hydrogenium peroxide: Hydro-
genium peroxide oxidoreductase), (CE 1.11.1.6)
[10], glutathione-peroxidase (GP) (CE 1.11.1.9)
and glutathionreductase (GR), (CE 1.6.4.2) [11]
was studied in seminal fluid. Lipid peroxidation
was studied by evaluation of TBA (thiobarbyturic
acid)-active products contents which was assessed
by measuring of malonic dialdehyde concentra-
tion [12]. Reaction products were registered on
“Specol-211” spectrophotometer (Germany).

Reduced and oxidized glutathione contents in
seminal fluid were assessed by measuring of 5.5 —
dithiobis-2-nitrobenzoic acid (DTNBA) and
NADPH Ilevels [13]. When GSH was studied, it
was first oxidized into GSSG by DTNBA, and
then GSSG was reduced to GSH by glutathione-
reductase with NADPH. When GSSG level in
seminal plasma was assessed, we neutralized the
reaction of oxidizing of GSH into GSSG by 2-
vinilpiridin at 25 °C during 1 hour. 2-nitro-5-
thiobenzoic acid appeared in the oxidizing process
and it was measured by spectrophotometry at the
wave length 412nm. We used GSH solution to
make standard curves.

Quantitative analysis of total free thiol group con-
tent in seminal fluid was done according to proce-
dure [14]. According to the protocol, reactive mix-
ture which consisted of 2.2-dithiobisnitrobenzoic
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2,2-IUTi00ICHITPOOEH30MHOT KUCIOTU Yy Tpuc-0ydepi
(pH 8,2) 3 Na,EJITA Ta aGcotoTHUM MeTaHOJIOM. Po3-
Y1H, 1110 YTBOPIOBABCS, CIIOUATKY MepPeMilllyBald Ha aB-
ToMaTUuHiIi mimanui “Vortex” (Pocist), a moTiM 3anu-
anu BiactosdTuch 20 XB MpU KiMHATHIN TemIiepaTypi.
3rojgom po3uurH neHTpudyrysanu rnpu 3500 g 10 xB. On-
TUYHY TYCTUHY IIPO30POT0 CYIepHATAaHTYy BUMipIOBaIN
Ha 412 um. CraHgapTHI KaliOpoBOYHiI KpUBi OymyBaiu
a1 po3unHiB GSH y aucTunboBaHii BoAi.

ITopiBHSIHHST JAHUX U151 Pi3HUX TPYIT KPOJIiB MPOBOA-
JIM i3 3aCTOCYBaHHSAM mucnepciitHoro anaimizy “ANOVA”
Ta HermapHoro tecta CThlojieHTa 3 TornpaBkoo boHde-
poHi. JloBipyi iHTepBaJIM UIs1 CepeaHiX 3HaYeHb BU3HA-
yaJii 3a 1onoMorolo t-kputepito npu p=0,95 Ha migcrasi
nigpaxyHKy CTaHZAPTHOI MOXMOKN. OCHOBY CTAaTUCTUY-
HOI 00po0OKM cKjafgaayd ABOOIYHI KPUBiI pO3MOIily BU-
MaJgKoBUX JaHUX. BimMiHHOCTI BBaXajli CTaTUCTUYHO
3”Hauylmmu npu p < 0,05 [15].

PE3VIJIBTATU NOCIIIZKEHDb TA OBI'OBOPEHHA
VY ciM’sIHil pilvHI MiCTUTBCS 3HAYHA KiJIbKiCTh aHTUOKCH-
JIAHTIB, 1110 3aXUIIAIOTh KJIITUHU i 01010TYHO BaXKJIMBi MaK-
POMOJIEKY/IM Bil Pi3HOMAHITHUX YIIKOMXeHb. BenuunHu
JOCITIIKYBaHUX HAMU MOKA3HUKIB aHTUOKCHUIAHTHOI CUC-
TEMHU CIIEPMU KPOJIiB KOHTPOJIBHOI TPYITU Y3TOIKYBaIUCh 3
JaHUMU iHIIMX aBTOPiB Ta MiATBEPIKYBAIM BiIMOBiAHY
SIKICTB CITepMY B TPYITi KOHTPOJIBHMX TBapyH (Taour. 1).

Ta6nuusa 1

acid in tris-buffer (pH 8.2) with Na,EDTA and
absolute methanol was added to aliquot of seminal
fluid. Solution which appeared, we firstly mixed on
automatic vortex-mixer “Vortex” (Russia), and
then incubated for 20 min at room temperature.
After it, solution was centrifuged at 3500 g 10 min.
Optic density of transparent supernatant was meas-
ured at 412 nm. Standard calibrating curves were
made for GSH solutions in distilled water.

Comparison of data from different groups of rats
was performed using “ANOVA” analysis and
unpaired Student’s t test with Bonferroni correc-
tion. Confidential intervals for mean values were
detected by t-criterion with p=0.95 in combina-
tion with standard error. Two-tailed curves of
occasional data were used as a basis for statistic
analysis. Differences with p < 0.05 were consid-
ered significant [15].

RESULTS AND DISCUSSION

There are many antioxidants in seminal fluid
which protect cells and biologically important
macromolecules from different damages. Rabbit
sperm parameter’s of antioxidant system from
control group were in accordance with results of
other authors and confirmed sperm quality in con-
trol animals’ group (table 1).

XapaKTepucTMKa CnepMmn KponiB KOHTPONLHOT FPynu 3a AOCAIAXKYBAHUMU NOKA3HUKAMM

Table 1
Sperm characteristics of control group of rabbits

MokasHuk cnepmun
Sperm parameter

CepepHs BeNIMYMHA
Mean value +SE

KoHLeHTpaLLig rnyTaTioHy BiSHOBNEHOTO
Reduced glutathione concentration

2,23 £ 0,15 mMkmonb/108 cnepmarosoinia
2.23 +0.15 pmol/108 spermatozoids

KoHLieHTpaLlis rnyTaTioHy OKUCHEHOro
Oxidized glutathione concentration

0,037 £ 0,01 mkmonb/108 criepmarosoinis
0.037 + 0.01 pmol/108 spermatozoids

KoHueHTpaLis BinbHWX Tionis
Free thiols concentration

5,87 + 1,10 umonb/108 criepmarosoinie
5.87 £ 1.10 umol/108 spermatozoids

KoHueHTpauig TBK-akTueHUX NpoaykTis
TBA-active products concentration

28,45 + 6,36 Hmonb MOA/108 criepmarosoinis
28,45 + 6,36 nmol MJIA/108 spermatozoids

AxtuHicTb COJL
SOD activity

392 = 15 U/mn cim’sHOT piguHn
392 =15 U/mn seminal fluid

AKTMBHICTb KaTanasu
Catalase activity

12 = 2 U/mn ciM'sHOT pignHm
12 = 2 U/mn seminal fluid

AKTUBHICTb rAyTaTiOHNEPOKCUAA3N
Glutathionperoxidase activity

0,25 + 0,08 MkMonb/x8 Ha 108 ciepmatosoinis
0,25 + 0,08 pmol/min on 108 spermatozoids

AKTUBHICTb rNyTaTiOHpEeayKTasu
Glutathionreductase activity

0,12 + 0,04 mkmonb/xs Ha 10° cnepmarosoinia
0,12 £ 0,04 pmol/min on 10® spermatozoids
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PUCYyHOK 1. AKTUBHiCTb aHTMOKCMAAHTHUX (hepMeHTiB B CimM'AHii piguHi KponiB Ha 10-Ty goby nicna ix

TOTaNbHOro onpomiHeHHs B go3ax 1,0-7,0 p.
MpumiTka. * — BiAMIHHOCTI 10CTOBIPHI NOPIBHSIHO 3 koHTpONeM, p < 0,05.

Figure 1. Activities of antioxidant enzymes in rabbit seminal fluid 10 days after total-body irradiation by

1.0-7.0 Gy.

Note. * — reliable differences compared with the control, p < 0.05.

IMopmanbmiMu JOCHIIXKEHHSIMU OyJI0 BCTAaHOBJIEHO,
10 TOTaJbHE OMPOMIHEHHS KPOJIB MPU3BOAUIO 10
3MiHA AaKTUBHOCTI OCHOBHMX aHTHMOKCHUIAHTHUX ep-
meHTiB. Tak, aktuBHicTh COJI i kaTanasu uyepe3 10 mid
micis onmpoMiHeHHsT TBapuH B 103i 1,0 Ip migBumryBa-
Jach Ha 12123 %, BiANOBiAHO, MOPIBHSIHO 3 KOHTPOJIEM
(puc. 1). Taka 103a BUKJIMKaJIA TaKOX 30iTbIIEHHS aK-
tuBHoCTi I'TI Ta I'P Ha 14 ta 9 %, BinnosimHo. 3pocTaH-
HSl 03U 1OHI3yluOol pajialil COpUYUHSIO IOJabliie
MiABUIIEHHS aKTUBHOCTI BCiX JIOCHIIKyBaHUX (dep-
MEHTIB y CiM’SIHili pimMHi, KOTpa Jocsraja MaKCUMasb-
HUX 3HaYeHb Ipu 103i B 5,0 Ip, 1Mpu 1LIbOMY OIIPOMiHEH-
Hs TBapuH B 103i 7,0 Ip BUKIMKAIO MEHII BUpaXKeHi
edeKTu B mopiBHSIHHI 3 103010 B 2,0 Ta 5,0 Ip.

HocnimkeHHsT akTUBHOCTI BKa3aHUX (PEPMEHTIB uepe3
90 ni6 mics TOTaJIbHOIrO OMPOMiHEHHS TBAPWH B Pi3HUX
J103aX BUSIBUJIO, 1110 TIiC/Is Ail i0Hi3yl04oi paaialiii B 1031
1,0 Ip aktuBHicTh I'P Oyna Ha piBHi KOHTPOJIO, TOAI SIK
I'TT Ha 3 % MeHIIIle KOHTPOJBLHOTO 3HAYeHHSsI. B Toit Xe
yac aktuBHicTh COJl i Karaja3u Jauie Ha JOeKijabka
BiICOTKIB MepeBUIIyBajia KOHTPOJBHUI piBeHb (pHC. 2).

IIpn ompominenHi B mo3i 2,0 Ip akTMUBHICTH BCixX
JOCTiIXYBaHUX (DEPMEHTIB TaKOX CTAaTUCTUUYHO He
3MiHIOBajach. 3i 3pOCTAaHHSIM 03U 10Hi3yl04o1 padiaiii
1o 5,0 ta 7,0 Ip BinOyBasoch BiporigHe ITiIBUIIEHHS aK-
TUBHOCTI aHTMOKCUIAHTHUX pepMeHTiB 10 130—140 %
KOHTPOJIbHOI BEJIMYMHHU, MPU LIbOMY HaOiIbII peary-
BaJid Ha onpoMiHeHHs Taki (pepmeHTH, 9K COJI Ta Ka-
Tajasa.

The next investigations showed, that total irradi-
ation of the rabbits led to changes in activity of the
main antioxidant enzymes. Thus, SOD and cata-
lase activity 10 days after irradiation in 1.0 Gy
increased on 12 % and 23 %, respectively, in com-
parison with control (Fig. 1). This dose led also to
up-regulating of glutathionperoxidase (GP) and
glutathionreductase (GR) activity on 14 % and 9 %,
respectively. Enhancement of radiation dose led to
following up-regulation of all studied enzymes in
seminal fluid that was maximal at the dose 5.0 Gy
and started to decrease at dose 7.0 Gy i.e. the
effects were less pronounced than under 2.0 Gy
and 5.0 Gy exposure.

Study of mentioned enzymes activity after 90
days after total irradiation of animals in different
doses revealed that after dose 1.0 Gy glutathionre-
ductase activity was on the control level, while that
of glutathionperoxidase was lower than control
level on 3 % and SOD and catalase were a few per-
cents higher than in control (Fig. 2).

Under the impact of ionizing radiation with 2.0
Gy dose the activities of all studied enzymes also
did not statistically change. When irradiation
dose increased to 5.0 and 7.0 Gy activity of
antioxidant enzymes significantly raised to 130—
140 % from control value, and SOD and catalase
revealed the most significant reaction on radia-
tion exposure.
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PUCYHOK 2. AKTUBHiCTb aHTMOKCMAAHTHUX (hepMeHTiB B CimM'AHii piguHi KponiB Ha 90-Ty poby nicna ix

TOTaNbHOro onpomiHeHHs B go3ax 1,0-7,0 p.
MpumiTka. * — BiAMIHHOCTI 10CTOBIPHI NOPIBHSIHO 3 koHTpONeM, p < 0,05.

Figure 2. Activities of antioxidant enzymes in rabbit seminal fluid 90 days after total-body irradiation by

1.0-7.0 Gy.

Note. * — reliable differences compared with the control, p < 0.05.

BusHaueHHS KiAbKiCHUX XapaKTepUCTUK KOMIIO-
HEHTIB He(epMEeHTaTUBHOI aHTUOKCUIAHTHOI CUCTEMU
B CIM’SIHIll piTWHI cIEPMU KPOJIiB 32 YMOB TOTaJIbHOTO
PEHTTEHIBCHKOTO OIPOMIHEHHSI TBAPUH B Pi3HUX J03aX
noKaszajo i iX YyTJIUBICTb 0 Ail i0Hi3yI04Oi paaialiii.

IIpoBeneHuMHU AOCHIIXEHHIMU OYyJO BCTaHOBJICHO,
1o Ha 10-Ty o0y micisg onmpoMiHEHHS 30UTbIIIEHHS 10-
30BOI0 HaBaHTAaXEHHSI Ha TBapWH IIPU3BOAUTHL OO
CYTTEBOIO 3pPOCTaHHS KOHLIEHTpaLil BiTHOBIEHOTO TJIy-
TaTioHy B iX ciM'sHii pimuni (puc. 3). Tak, ipu 103i B
1,0 I'p BMiCT BiTHOBJIEHOTO IJIyTaTiOHY B CiM'sIHiii pinvHi
nigBUIIMBCS Maiixe B 2,5 paza, a ipu 2,0; 5,01 7,0 Ip —
B 2,7; 3,05 Ta 3,11 pasa, BigImoBigHO.

OnHoYacHO piBeHb OKMCHEHOTO TTyTaTiOHY 3 TTiIBUILIEH-
HSIM JI03W TOTAJILHOTO OIPOMIHEHHSI TBapUH TEX BHUSIBUB
TEHJEHILIiI0 A0 3pOCTaHHS, SIKe BiIOyBaloCh OLIbII BUpa-
KeHo Tipu no3ax 5,0 Ta 7,0 Ip. Tak, BMiCT OKMICHEHOTO TITy-
TaTiOHY B TIEPIIOMY BUITAAKY 30iab1MBCs B 20 pa3, a B Apy-
romy — Maitxke B 22 pasu. Lli gaHi BKa3yloTh Ha TOSIBY Ae-
(iunTy BiTHOBJIEHMX €KBiBAJIEHTIB MPU 3a3HAYEHUX J03aX.

Bcranosieno, mo depe3 90 mid micis TOTaJbHOIO OIT-
poMiHeHHs1 TBapuH B miamaszoHi go3 1,0—7,0 Ip B ix
CIM’STHII piIMHI TaKOX CIOCTepiraaoch MpoIopLiiHe 10
JI031 3pOCTaHHSI KOHLIEHTPALlii BiTHOBJIEHOTO i OKUCHEHO-
ro TJIyTaTiOHY NOPiBHSIHO 3 KOHTPOJIbHUMU BeIMYMHAMU,
OJIHAK BOHO BifOyBajoCh He TaK BUpaxeHo (puc. 4). Tomy
TPY BCiX JO30BUX HAaBAHTAKEHHSIX TOCIIIIKEHI TapaMeTpu
MOCTYNAJIMCh 32 a0COJTIIOTHOIO BEJIMYMHOIO TUM, 110 OyIu
3acikcoBani B 10-meHHMI TTiCaIpagialliiiHII TEPMiH.

Assay of parameters of non-enzymatic antioxi-
dant system components of rabbit seminal fluid
also revealed a susceptibility to the impact of X-
ray total body irradiation of animals in different
doses.

As we found in our studies the reduced glu-
tathione concentrations in seminal plasma
increased more at higher doses of irradiation than
in lower ones on the 10" day after exposure (Fig.
3). Thus, in 1.0 Gy reduced glutathione levels
increased almost by 2.5 times and in doses 2.0; 5.0
and 7.0 Gy — in 2.7; 3.05 and 3.11 times, respec-
tively.

However, oxidized glutathione level also
showed tendency for increase with enhancing the
dose, which was more dramatic in 5.0 and 7.0 Gy.
Thus, oxidized glutathione concentration incre-
ased by 20 times in 5.0 Gy and almost 22 times in
7.0 Gy. These results indicate on the appearing of
reduced equivalent deficiency in doses men-
tioned above.

Increase of reduced and oxidized glutathione
concentrations in rabbit seminal plasma com-
pared to control meanings was observed with
exposure dose enhancing from 1.0 Gy to 7.0 Gy
90 days after irradiation but it was not so dramat-
ic (Fig. 4). That is why studied parameters in all
doses were smaller than those registered 10 days
after exposure.
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PucyHoK 3. BMicT BigHOBNEHOro Ta OKUCHEHOro rNyTaTioHy y cim'aHiil piguHi cnepmu Kkponie Ha 10-Ty po6y
nicns To0TaNbHOro ONpPOMiHEeHHA TBApUH
lMpumitka. * — BigMIHHOCTI AOCTOBIPHI MOPIBHSHO 3 kKOHTPoneM, p < 0,05.

Figure 3. Reduced and oxidized glutathione levels in rabbit sperm 10 days after total-body irradiation of
animals
Note. * — reliable differences compared with the control, p < 0.05.
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PUCYHOK 4. BmicT BigHOBIEHOr0 Ta OKUCHEHOTO rNyTaTioHy y ciM'AHiN piguHi cnepmu Kponie Ha 90-Ty foby
nicng T0TabHOro ONPoOMiHeHHA TBApUH
lMpumiTka. * — BigMIHHOCTI AOCTOBIPHI MOPIBHSHO 3 kKoHTponeM, p < 0,05.

Figure 4. Reduced and oxidized glutathione levels in rabbit seminal fluid 90 days after total-body irradia-
tion of animals
Note. * — reliable differences compared with the control, p < 0.05.

30iblIEeHHS KOHIEHTpallii BiTHOBJIEHOTO i OKHMCHE- Reduced and oxidized glutathione concentra-
Horo riyrationy npu mo3sax 1,0—7,0 Ip cynpoBomxyBsa-  tions elevation in doses 1.0—7.0 Gy was accompa-
JIOCh OJHOYACHUM 3MEHIIIEHHSIM BMICTY BiTbHUX Tiono-  nied both by free thiol groups content diminishing
BUX I'pyM B CiM'sIHIl r1a3mi 1o 45—85 % koHTposo, aTta-  in seminal plasma to 45—85 % from control mean-
KOX TIOCUJIEHHSIM MEpPeKMCHOro OKWCHEHHs JimiaiB B ingsand up-regulating of lipid peroxidation, which
nepepaxyHKy Ha TBK-aktuBHi mpoxyktu o 121-194 %  according to TBA-active products concentration
KOHTPOJIBHOI BeJINUUHU (puc. 5). measuring was 121—194 % from control (Fig. 5).
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PucyHoK 5. Bmict BinbHux Tionie Ta TEK-akTMBHUX NpOAYKTiB y CiM'AHiN piguHi cnepmu Kponis Ha 10-Ty o6y

nicasa ToTanbHOro OHPOMiHeHHﬂ TBapuUH
lMpumitka. * — BigMIHHOCTI AOCTOBIPHI MOPIBHSHO 3 kKOHTPoneM, p < 0,05.

Figure 5. Free thiols and TBA-active products levels in rabbit seminal fluid 10 days after total-body irradi-

ation of animals
Note. * — reliable differences compared with the control, p < 0.05.
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PUCYHOK 6. BmicT BinbHuX TioniB Ta TEK-aKTMBHUX NPOAYKTIB y cimM'AHiN piguHi cnepmu Kponie Ha 90-Ty foby

nicns ToTanbHOro 0I'Ip0M'iHEHHﬂ TBapuUH
lMpumiTka. * — BigMIHHOCTI AOCTOBIPHI MOPIBHSHO 3 kKoHTponeM, p < 0,05.

Figure 6. Free thiols and TBA-active products levels in rabbit seminal fluid 90 days after total-body irradi-

ation of animals
Note. * — reliable differences compared with the control, p < 0.05.

Yepes 90 ai6 micist ToTaIbHOTO PEHTTEHIBCHKOTO OM-
POMiHEHHsI TBapuH CIIOCTepirajach 4acTKoBa HOp-
Malri3amis 9K aKTUBHOCTI aHTHMOKCUIAHTHUX dep-
MEHTIB, TaK i piBHSI MEPEKUCHOTO OKMCHEHHS JilliIiB B
CIM’SHIN piAWHI KPOJIiB MPU BCiX 103aX iOHI3yIOYOl
pamiauii. Tak, ipu go3i B 2,0 Ip BMicT TBK-akTuBHUX
MPOAYKTIB, TOPIiBHIHO 3 TiepiogoM B 10 mi0d Tmicis orr-

Prolongation of post-exposure period up to 3
months upon the X-ray irradiation resulted in par-
tial normalization of both anti-oxidant activity
and lipid peroxidation level in rabbit seminal fluid
in all radiation doses. Thus, at 2.0 Gy exposure
TBA-active product concentration dropped by
20% in comparison with one of the 10 day period,
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poMiHeHHs, 3HU3MBCSA Ha 20 %, a BMIiCT BiJIbHUX TiOJIiB,
HaBnak#, 3pic Ha 23 % (puc. 6).

B Toii ke yac, 3i 30iIbLLIEHHSIM 103U OIPOMiHEHHS 10
5,0ta 7,0 Ip, BMicT TBK-akTUBHUX MPOAYKTIB B CiM'sTHii
pinuHi OyB MiABUILEHUI, OMHAK Oro abCOMIOTHA KiJb-
KicHa BeJIM4MHa 0yjia MeHIIo0 mpubian3Ho Ha 40 %, HixX
TIpY aHAJIOTiYHOMY 3pocTaHHi yepe3 10 1mi0 1micis ToTanb-
HOro omnpoMiHeHHs1 TBapuH. KOHIEHTpallis BibHUX
TiOMiB B CiM’sIHil pinuHi KpoJtiB Ha 10-Ty 100y Majia TeH-
JEHIIi0 IO 3MEHIIEeHHS 3 POCTOM HO3M OIIPOMiHECHHS.
Taka TeHaeH1is 30epiranack i B 90-1eHHUI TEPMIH ITiCIIsI
Jii ioHi3yI0uoi pamialii.

B npyromy BUmaaky el mpolec BimOyBaBCsS 3HAYHO
MNOBiJIbHIIIE, TOMY IpH 1031 B 7,0 I KOHLIEHTpallisl BiJib-
HUX TiOJIB B CiM’gHil piguHi cranoBuia Ha 90-Ty 100y
77 % KOHTPOJLHOI BEJIMYMHU Ha BinMiHy Bim 44 %, 110
Oyna 3apeectpoBaHa Ha 10-Ty o0y micias Aii ioHi3y0U0-
ro BUIIPOMiHIOBaHHS.

Takum ymaoM, Ha 10-Ty moOy ITiCIsT OTPOMiIHEHHS
3017bILIIEHHST JO30BOT0 HAaBaHTAXK€HHSI HA TBapUH IIPU3-
BOJMJIO O CYTTEBOTO 30iIbIIIEHHS KOHLIEHTpallii BiTHOB-
JIECHOTO Ta OKMCHEHOTO IJIyTaTiOHY B CiM'sSIHI pimuHi, 110
TAKOX CYIPOBOIXKYBAJIOCH MOSIBOIO Ne(IlINTY BiTHOBIIE-
HHUX eKBiBaJIeHTiB Ipu go3ax Buile 3a 2,0 Ip. 3a 1o3u T0-
TaJbHOTO ONpoMiHeHHs B 2,0 Ip 3arajibHa aHTMOKCHIA-
HTHA aKTHUBHICTb CiM'IHOI PiIWHM 3MeHIIIach 10 75 %,
a BMICT BUIBHHUX TIOJIOBUX Ipyl — 10 67 % Bi KOHTPOJIb-
HOro 3HaYeHHs, Tofi K BMicT TBK-akTuBHUX MpoayKTiB
30inbIMBes. Lle BKasye Ha MOCUJIEHHSI MPOILIECIB Mepe-
KMCHOIO OKMCHEHHS JIiIiIiB B CIIePMi.

30iMbIIEHHST TPUBAJIOCTI ITiC/IsIpamialliifHOTO Tepioay
MicJisl TOTaILHOTO OIIPOMiHEHHS KPOJIiB IO TPHOX MicCsI-
11iB MPU3BOAWIO 10 HOpMaTi3allil aHTUOKCUJAHTHOI aK-
TMBHOCTI i piBHSI MEPEKMCHOrO OKMCHEHHS JIiMildiB B
ciM’HIN pinuHi.

BUCHOBKUA

1. ITokazaHo, 1110 aKTUBHIiCTb (pEPMEHTATMBHOI aHTUOK-
CUIAHTHOI CHUCTEMM CiM'SHOI PIiZWHU CIEpMH KpOJIiB
ITiCJIst IPOBEIEHHS TOTAJILHOTO OMTPOMiIHEHHS TiJla TBAPUH
B no3ax 1,0; 2,0; 5,0 Ta 7,0 Ip cyrreBo 3pocrana Bxe Ha 10-
Ty 100y 3a BciMa AOCiIKEHUMHU MapamMeTpaMu (CyrepoK-
CUIIMCMyTa3a, Karajasa, IIyTaTiOHIIepOKCHUaas3a, IIyTa-
TiOHpeayKTa3a), a MOTiM MOYMHAJIa TTOCTYTIOBO 3MEHIIY-
BaTUCh i Tocsirajla KOHTPOJBHOTO piBHS Yyepe3 90 1i6 mpu
no3ax ioHizyrouoi pagiauii 1,0 ta 2,0 Ip, B Toi ke yac 3a-
JINIIAIOYNChH JelIo TiaBuieHoo i no3 5,0 ta 7,0 Ip.

2. BctaHoBneHo, 1110 He(hepMeHTaTUBHA aHTUOKCUIAHT-
Ha cucteMma CiM'IHOI DiIMHU CHIepMU KPOJiB TaKOX
IIBUIKO pearye Ha TOTaJlbHe PEHTTeHIBCbKE OIIPOMiHEH-
HS Tija TBapuH B giamasoHi mo3 1,0—7,0 Ip, mo mano
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but in contrast, free thiols content increased by
23 % (Fig. 6).

At the same time, when exposure dose enlarged
to 5.0 Gy and 7.0 Gy, despite the growth of TBA-
active products concentrations in seminal fluid, in
quantitative ratio their level was smaller by 40 %
than similar elevation 10 days after animals irradi-
ation. There was a tendency to decrease of free
thiols concentration simultaneously with growth
of exposure dose. Such a trend remained stable in
90 days term upon the impact of ionizing radia-
tion also.

However, the mentioned above process on 90-day
period went much slowly, that is why free thiols
concentration in seminal fluid on 90 day after
7.0 Gy exposure was only 77 % from control
meanings, while on 10" day it was 44 % from con-
trol levels.

Thus, on 10" day after radiation exposure
enhancement of dose burden on animals leads to
significant increase of reduced and oxidized glu-
tathione concentrations in seminal fluid, being
accompanied by appearance of reduced equiva-
lents deficiency in doses higher than 2.0 Gy.
Meanwhile, at dose 2.0 Gy, total antioxidant activ-
ity of seminal fluid diminished to 75% from con-
trol meanings, free thiol groups content — to 67%,
however, TBA-active products concentrations
enlarged. This indicates amplification of lipid per-
oxidation processes in sperm.

Prolongation of post-exposure period to 3
months led to normalization of antioxidant
activity and lipid peroxidation levels in seminal
fluid of rabbits after total X-ray irradiation of
animals.

CONCLUSIONS

1. Enzymatic antioxidant system activity of rabbit
seminal fluid significantly increases by the 10" day
after animals total-body irradiation in 1.0; 2.0; 5.0
and 7.0 Gy for all studied parameters (superoxid-
dismutase, catalase, glutathionperoxidase, glu-
tathionreductase) and then starts to drop down
reaching the control level by the 90™ day at expo-
sure doses 1.0 and 2.0 Gy. However the activity of
enzymatic antioxidant system remained somewhat
elevated upon 5.0 and 7.0 Gy exposure.

2. Non-enzymatic antioxidant system of rabbit
seminal fluid also reacts quickly on total-body
X-ray irradiation in 1.0—7.0 Gy doze range that
was revealed by both dose-dependant decrease of
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EKCMNMEPUMEHTAJIbHI

AOCNIAXEHHSA

MposIB B 0303aJIeKHOMY 3MEHILIEHHI ITyJ1y BiJIbHUX
TiOiB Ta BiANMOBiAHOMY 30iJbIIEHHI KOHILIEHTpaLil
OKICJICHOTO TUIYyTaTiOHY B CiM SHIl piguHi.

3. BuzHavyeHo minBUIlIeHY pafiouyTIUBICTh aHTUOKCUIA-
HTHOI CHUCTEMU CiM'SIHOI PiIMHM CiepMM KpOJIiB 10 il
i0OHi3y104O01 paniallii, 1110 MPOSBISIIOCS B IIBUAKOMY pea-
TYBaHHI Ha ITOSIBY MOJICKY/ISIPHUX ITOIIKOIKEHb Ta MPO-
JIYKTiB pagialliifHOro po3namy B CIIepMi LIJISIXOM 3pOCTaH-
HSI aKTUBHOCTiI aHTUOKCUIAHTHUX (DEPMEHTIB Ta KOHIIE-
HTpallii peYOBMH 3 aHTUOKCUIAHTHUMM BIACTUBOCTSIMM.
B pesynbrati BigOyBaaocsl IOCTYNOBE YCYHEHHST HACHia-
KiB pafialliifHOro BIUJIMBY Ha CIIEpMY, IO ITPOJOBXYBa-
JIOCh TIpMHAMi MPOTSATOM TPhOX MicsLiB mst go3 1,0 ta
2,0 Ip, anpu nozax B 5,0 Ta 7,0 Ip — e TpuBaiiie.
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free thiols pool and respective elevation of oxi-
dized glutathione concentrations in seminal
fluid.

3. Our studies found elevated radio-sensitivity of
rabbit seminal antioxidant system that showed up
by fast reaction on appearance of molecular
damages and radiation disintegration products in
sperm by up-regulation of antioxidant enzymat-
ic activity and increased levels of substances with
anti-oxidant capacities. It resulted in gradual
removal of consequences of radiation influence
on sperm, which lasted at least 3 months for doses
1.0 and 2.0 Gy and for doses 5.0 and 7.0 Gy —
even longer.
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