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BUBYEHHA ITNHAMIKU 3MIH PI3IOJOTTYHUX ITOKA3HUKIB
CIIEPMMH KPOJIIB IICJIA OITPOMIHEHHA TBAPUH
PEHTTEHIBCbKUMHA ITPOMEHAMMU

MeTa: BMBYEHHSA BMIMBY PEHTrEHIBCbKOrO BUNPOMiHIOBAHHA HA MOPMOMYHKLIOHaNbHI XapaKTePUCTUKMU CriepMaTo-
301AiB KPONiB Ta BMicT dpyKTO3K, L-KapHiTUHY, Ci-ToKOdepony, ackopbarty i umtpaty B ix cnepmi.
Marepianu Ta metoau. ToTanbHe onpoMiHeHHs KponiB nopoan PapsHceka LUuHwwna 3piicHIOBaNM Ha yCTaHOBU
PYM-17 B miana3oHi go3 1,0-7,0 Ip 3 notyxHictio go3un 2,8-107 Ip/c. Cnepmy TBapuH OTpUMyBaNM 3a AOMNOMOIOK
WTYYHOT BariHuM, a NOTIM METOLOM LEHTPUQYryBaHHA PO3LiNAAM HA CMepMaTo30iaun Ta ciM'aHy piguHy. ig mikpocko-
nom “MBW-6" BU3HAYaNM KOHUEHTPALit0, pyxAnUBicTb, MOpdoorito Ta NiHiNHY WBMAKICTL CNepmMaTo30iaiB. BusHayeH-
HA BMiCTy B CiM'Hil piguHi ackopbaty, o-Tokodepony Ta L-KapHiTMHY NPOBOAMAM Ha PiAMHHOMY Xpomatorpadi
“Agilent 1200", hbpyKTO3M i LUTPATY —CNEKTPODOTOMETPUYHO.
Pe3ynbrartu. lokasaHo, Wo fif peHTreHiBCbKMX NpoMeHiB B fo3ax 2,0; 5,0 Ta 7,0 [p cnpuynHse [o303anexHuin npu-
rHiuylounin eekT Ha QYHKLiIOHYBaHHA NepeaMixypoBoi 3a1031, CiM'AHUX BE3UKY Ta eNiguanMiciB, O Mano NposB y
3MeHLWeHHi BMicTy hpyKTO3U, LMUTpaTy, L-KapHiTUHY, a-ToKkodepony Ta ackopbaty B cnepmi kponie. OgHovacHo cno-
cTepiranochk 3pOoCTaHHA MOP(ONOriYHNX aHOMaNiN (NOWKOMAKEHHA aKPOCOM, roNIiBOK Ta XBOCTiB) CNepMaTo30ifis, 3ra-
CaHHA X pyXJIMBOCTi Ta NAAiHHA NiHIAHOT WBMAKOCTI.
BucHoBKM. BuByeHo AMHaMiKy 3MiH MOphOMYHKUIOHANbHUX XapaKTEPUCTUK CMNepMaTo30ifiB Ta KOMMNOHEHTHOrO
CKnapy CimM'sHOi pigMHM cnepMu KPOMiB 3a YMOB TOTA/JIbHOTO OMPOMiHEHHS TBApWH i0Hi3ylo4yol pafialielo B Ao3ax
1,0-7,0 Ip, a TaKOX BUABNEHO J0303aNEXHE 3POCTAHHSA MOPGHONOTiYHIUX aHOMANiN 1 3MEHWEHHS NiHINHOT WBUAKOCTI
cnepmato30ifiB. [loBeaeHo 3AaTHICTb CnepMu A0 3AiMCHeHHs NOCTpafiaUiiHOro BigHOBJ/IEHHS, NOBHOTA SIKOTO Kope-
NtoBana 3 BEMYMHOK NOMMHYTOT [03M pafialii Ta BeMYMHOW nocTpaaialiiHoro nepioay.
Knio4oBi cnoBa: cnepmaro3oigy, cim'saHa piguHa, Kponi, PpyKTo3a, L-KapHiTUH, ackopbaT, uuTpaT, ToTanbHe on-
POMiHEHHS.
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Variation of rabbit sperm physiologic parameters after the X-ray exposure

Objective. To study the impact of X-irradiation on the morpho-functional characteristics of rabbit spermatozoa and
the contents of fructose, L-carnitine, a-tocopherol, ascorbate and citrate in the animal sperm.

Materials and methods. The total body irradiation of rabbits (Soviet Shinchilla) was performed at the RUM-17
device in the dose range of 1.0-7.0 Gy with 2.8-10 Gy/sec intensity. The animal sperm was collected by the artifi-
cial vagina and then separated on seminal plasma and spermatozoa through centrifugation. Sperm concentration,
motility, morphology and linear velocity were identified using the “MBI-6" light microscope. The quantitative deter-
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mination of ascorbate, ci-tocopherol and L-carnitine in seminal plasma was made on the “Agilent 1200” liquid chro-
matograph, while the concentration of fructose and citrate was measured on a spectrophotometer.

Results. The X-ray irradiation was shown to cause a dose-dependent suppressing effect on the prostate, seminal
vesicles and epididymices expresed through the decreased content of fructose, citrate, L-carnitine, a-tocopherol
and ascorbate in a rabbit sperm. Simultaneously the exacerbation of morphologic anomalies (damage of acrosomes,
heads and tails) in spermatozoa along with spermatozoid motility and linear velocity decrease were elucidated.
Conclusion. The run-time pattern of morpho-functional changes in spermatozoa together with component content
of rabbit sperm in response to the total body irradiation was studied. Consequently the dose dependent raise of
morphologic anomalies (damage of acrosomes, heads and tails) in spermatozoa and the slowing of spermatozoid
linear velocity was found out. The sperm capacity to fulfill the post-radiation recovery was proven up. The effec-
tiveness of the latter was shown to be dependent upon the radiation dose absorbed and the duration of post-irra-

diation period.

Key words: spermatozoa, seminal plasma, rabbits, fructose, L-carnitine, ascorbate, citrate, total irradiation.
Problems of radiation medicine and radiobiology. 2013;18:338-348.

CiM’sHa pinnHa sIB/Isie CO00I0 OCHOBHY CKJIaIOBY YACTUHY
CIIEpMHU, B KOTPiili MICTSATHCS CIEpMATO30iau i pi3Hi IMo-
KUBHiI pedyoBMHMU. OcCTaHHI He TiJbKu 3a0e3MeuyloTh
(yHKITIOHAJIBHY aKTUBHICTh CIIEPMATO30i/iB, ajie i1 3aXu-
IIAIOTh 1X Bif il MTOIIKOMKYIOUYNX (pakTopiB. AK Bigomo,
L-xapHiTiH, ab0 Y-TPUMETHUJIAMOHIO-B-TiIpOKCUOYTH-
paTt, BiIMOBIAA€ 3a TPAHCHOPT XXUPHUX KUCIOT A0 MITO-
XOH/Ipiii CIIepMaTOo30iiB, a TOMY € KJIFOUOBOIO PEYOBUHOKO
IS X eHepro3ade3rnedyeHHs1. 3 iHIIoro 60Ky, L-kapHiTuH
Jli€ IK aHTUOKCUJAHT, 3aX1ILA0UM CIiepMaTo30iaM Bif Ail
MOIIKOMKYIOUMX (DAKTOpiB, TAKUX SIK paialiisl i aKTUBHI
dopmu kucHio (ADK) [1, 2]. Bitamin E B opranismi
MpeacTaBlIeHuii AeKiibkoma izodopmamu, a came o-, 3-,
Y-, 0-Tokodeposnamu [3]. Cepen BKazaHuX i30(opM, o-To-
Kodepos1 € HAalOLIbII aKTUBHUM aHTUOKCUIAHTOM CIep-
MM, 110 Ai€ MPOTU MEPOKCUIHMX Ta AJIKOKCUIHUX Paay-
KaJliB, MepellKOoIKalouu TUM CaMUM OKHCHEHHIO MOBIi-
HUX 3B’SI3KiB B HEHACUUYCHMX KUPHHUX KUCJIOTAaX, SIKi y Be-
JIMKIil KiJTbKOCTi MiCTSTbCS B MEMOpaHax CIIepMaTo30i/iB
[4, 5]. ®pyKTO3a € IKEPEIOM EHEPTil JUIsl pyXy CIIepMaTo-
3011iB, TOMY ii HecTaya TOJIOBHUM YMHOM OB’ sI3aHa 3 M0~
SIBOIO aCTEHO300CIepMii i MOXe HEempsiMO BKa3yBaTW Ha
JUCcGYHKIII0 a00 TiMoIa3ito CiM’ SHUX MyXUPLIiB, a TAKOX
3aKyMOPKY CIIEPMaIbHOTO ITPOTOKY. B Toi1 ke uac, ackop-
0aT Ta anbha-ToKohepo1 3a1o0iraloTh pO3BUTKY OKMCHO-
TO CTpecy, pyHHYBaHHIO XXUTTE€3a0€3MeUyI0unX MOJEKY
Ta HAAMOJIEKYJISIPHUX CTPYKTYP B CIIEpPMATO30idax, a LIUT-
part, sIKk KOMIIOHEeHT uukiy Kpebca, cipusie MeTabo1izMy
MOXUBHUX PEYOBUH Ta cuHTe3y ATD [6—9].

META JOCJIIJI2ZKEHHA

Meta pgochiigXeHHs Iojsrajga y BMBYE€HHI BILIUBY
PI3HMX 103 PEHTI€HIBCbKOI'O BUIIPOMiHIOBaHHS Ha MOp-
(hodyHKIIIOHATBHI XapaKTEPUCTUKM CIIEPMATO30iiB, a
TaKoX BMiCT (ppykTO3u, L-KapHiTUHY, O-TOKO(EpOJy,
ackop0OaTy Ta LUTpaTy B CIIEpMi KpOJIiB.

Seminal plasma is the main component of ejacu-
late in which spermatozoa and different nutrition
substances are present. The latter not only main-
tain spermatozoa activity but also protect them
from aggressive factors. It is known that carnitine,
or y-trimethylammonium-f-hydrooxibutyrate, is
responsible for the fatty acids transport to sper-
matozoid mitochondria, and so is the key sub-
stance for their energy supply. On the another
hand, the L-carnitine acts as antioxidant, pro-
tecting spermatozoa from reactive oxygen species
(ROS) [1, 2]. Vitamin E in the body has various
isoformsi.e. a-, B-, y-, d-tocopherols [3]. Among
mentioned isoforms the o.-tocopherol is the most
active antioxidant in sperm against peroxide and
alcoxide radicals, preventing oxidation of double
bonds in unsaturated fatty acids, which are pres-
ent in big amount in spermatozoid membrane [4,
5]. Fructose is the source of energy for spermato-
zoa motion. That is why its deficiency is mainly
connected with presence of asthenozoospermia
and may indirectly point to the dysfunction or
hypoplasia of seminal vesicles and also to occlu-
sion of semen ductus. At the same time, the
ascorbate and o-tocopherol take part in destruc-
tion of free radicals and prevent both oxidative
stress development and destruction of life-essen-
tial molecules and supramolecular structures in
spermatozoa [6—9].

OBJECTIVE

The objective of the study was to investigate the effect
of different doses of X-ray exposure on morphologic
and functional characteristics of rabbit spermatozoa,
and also on content of fructose, L-carnitine, o-toco-
pherol, ascorbate and citrate in rabbit semen.
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MATEPIAJIN TA METOJIU TOCILIZKEHHA
Hocnigyn mpoBeAeHO Ha OiIMX KPOJISIX-CaMLSIX BiKOM
30—36 micsauiB nopoau PagsiHcbka uuimna (Soviet
Shinchilla). TBapyuHU yTpUMYBaIMCh B OKPEMUX KITITKaX
Y KOHTPOJbOBAaHUX yYMOBax, a caMe IpHU TeMIlepaTypi
noBiTps 16—22°C, cBiT10BOMY IHi B 16 TOAMH i OCBiTIIE-
HocTi B 38 JIK, a TaKOX Ha CTaHIAPTHOMY XapyOBOMY
pauioHi. ExcriepyMeHTH 31iliICHEHO Y BiAITOBIZHOCTI 10
KoHBeH1ii Panu €Bponu 11010 3aXUCTy XpeOEeTHUX TBa-
PUH, SIKUX BUKOPUCTOBYIOTh Yy HAyKOBHUX LiIsX. 30ip
criepMM TMPOBOAMIM 3a JOIIOMOIOK IITYYHOI BariHU.
BigoxpemaeHHs ciM’sTHOI piIMHM BiA CIIepMaTO30i1iB
npoBoOaWIM LeHTpudyryBaHHsM mpu 2500 g 12 xB.

TorajnbHe OMPOMiHEHHSI TBApWH 3AiMAICHIOBAJIM Ha yC-
taHoBLi PYM-17 (dinerpu 0,5 mm Cu 1a 1 Mm Al,
IKipHO-(oKycHa BiacTaHb 50 cMm, ctpyM 10 MA, Hampy-
ra 200 xB, motyxHicTh mormuHyToi no3u 0,0028 Ip/c) B
no3ax 1,0—7,0 Ip. ITicast onmpomiHeHHS ciepMy 30Mpaiu
Ha 10-1y Ta 90-TYy I100Y.

PyxnuBicth Ta MOpOIOTiyHI MOKA3HUKMU CIIEPMaTO-
30i/iB OLIHIOBAJIXA 3a IOMOMOTIOI0 CBITJIOBOI MiKPOCKOITil
npu 36inbmeHHi x500 min MikpockonoM “MBU-6" (Pocis)
BimmoBigHO 10 Tipotokoiy [10]. o yBaru Opanm HacTymHi
MOKAa3HUKU: PYXJIMBIiCTb, KOHLEHTpPALIIO CIIepMAaTO30i/IiB,
MPSMOJTiHIHY IIBUIKICTb, MOP(OJIOTIYHI aHOMaJTii (MOIII-
KOIKEHHSI aKpOCOM, TOJIiBOK Ta XBOCTiB CIIEPMATO301/iB).

Bwmict ackopbary B criepMi BU3HaYaau 3a JIOIOMOTOIO
xpoMarorpacdiyHoro merony [11]. do 100 Mk ciM’s1HOT pi-
JIHM B POOIpII 1St LIeHTpUdyryBaHHS toaaBain 900 MK
XOJIOMHOTO METaHOJTy, PETEJIbHO CTPYIIIYBAIU i LIEHTPU-
dyrysamu ripotsirom 3 xB mpu 10000 06/xB. [1pody Hamo-
€aJoBOI PiAVHU BBOAWIU B Xpomarorpad. XpomaTorpa-
(byBaHHS TPOBOAMJIM Ha pPIIMHHOMY Xpomartorpadi
“Agilent 1200 3i crieKTpo(OTOMETPUUYHUM JETEKTOPOM.

BusnauenHs KoHIEHTpallii (PYKTO3M B CIIepMi ITPO-
BOIMWJIM MeTomoM (oTokojiopumeTpii [6]. Jist mopis-
HSIHHSI TOTYBaJId CTaHAAPTHUM 3pa3oK ppykTo3u (hipma
“Fluka”). BumiproBaHHS 3pa3KiB MPOBOIMIM Ha CIEKT-
podortomeTpi “Specoll-211” 3a 1OTOMOT0I0 pe30pPLUHY
MPOTHU XOJOCTOI MPOoOM MpU JOBXMHI XBWIi B 490 HM.
Po3paxyHok BMicTy (pyKTO3u B MpoOi MPOBOAMIN 3a
KaniopyBaJlbHUM TpacikoMm.

KinbkicHe Bu3HaueHHsI L-KapHITUHY 3[iliCHIOBAIM 3a
JOTIOMOTOI0 BMCOKOE(PEKTUBHOI PiIMHHOI XpOMAaTOr-
padii [12]. ITepen mouatkoM xpoMartorpadii BiabHuU L-
KapHIiTUH MEepeTBOPIOBAIM Yy peakilii 3 mnapa-opomde-
HOOpoMizoM (1160) y edip, M0 MaB MAKCUMYM ITOTJIN-
HaHHsg npu 260 HM. XpomarorpadiuHe BUIIJIEHHS Ta
izeHTUdiKalilo MO6-KapHITUHOBOTO edipy 3ailicHIOBa-
JIM Ha piamHHOMY Xxpomatorpadi “Agilent 1200”7 3i
CHeKTpo(pOTOMETPUUHUM JAETEKTOPOM. I MOpiBHSIH-

MATERIALS AND METHODS

White male rabbits, 30—36 months of age, Soviet
Chinchilla breed, were used for the experiments.
Animals were treated in separate cages with con-
trolled environment i.e. 16—22°C air temperature,
16 hours light day, 38 luxes illuminating intensity,
and standard food formula. Experiments were
undertaken in accordance with Convention of
European Council about protection of vertebral
animals which are used in research purposes.
Sperm collecting was made using an artificial vagi-
na. Semen was separated from spermatozoa by
centrifugation for 12 minutes at 2500 g.

Animals were totally irradiated at doses from 1.0
to 7.0 Gy at the RUM-17 unit (0.5 mm Cu and 1
mm Al filters, 50 cm focus distance from the skin,
10 mA current, 200 kV voltage, 0.0028 Gy/sec
absorbed dose rate). Sperm samples were taken 10
and 90 days after the irradiation.

Sperm motility and morphology were estimated
with light microscopy at “MBI-6” microscope
(Russia) under x500 magnification according to the
protocol [10]. The following sperm parameters
were studied: motility, spermatozoa concentration,
linear velocity, morphologic abnormalities (dam-
age of acrosomes, heads and tails in spermatozoa).

Ascorbate content in semen was measured by
chromatography [11]. The 900 pL of cold
methanol were added to 100 uL of seminal plasma,
thoroughly shaken and centrifuged for 3 min at a
speed of 10,000 rpm. Supernatant sample was
inserted into chromatograph. Chromatography
was made on the “Agilent 1200” liquid chromato-
graph with spectrophotometric detector.

Fructose concentration in semen was measured
by photocolorimetric method [6]. Standard sam-
ple of fructose (“Fluka™) was prepared for a com-
parison. Samples detection was made on the
“SPECORD-M40” spectrophotometer with 490
nm wave length against the blank. Calculation of
fructose content in a probe was done by calibrating
graphic.

Quantitative detection of L-carnitine was done
by highly effective liquid chromatography [12].
Before starting of chromatography a free L-carni-
tine was transformed into ether in reaction with
para-bromephenobromide (pbb) which had maxi-
mum of absorption within 260 nm. Chroma-
tographic separation and identification of pbb-car-
nitine ether was done on the “Agilent 1200” liquid
chromatograph with spectrophotometric detector.
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HSI BUKOPHUCTOBYBaJIM CTAHIAPTHUI PO3YMH KapHITUHY
rigpoxiopuny ¢ipmu “Sigma” (HimeuyunHa).

[Ipu owiHIIi BMICTY 0i-TOKO(EPOILY 10r0 MOIepeaHbO
eKCTparyBaJju 3 CiM’SHOI PiIMHY 3a TOITOMOTOIO IreKca-
Hy [13]. XpomaTtorpadiyHe po3niieHHS 3iliCHIOBAIU
Ha npunagi “Agilent 1200” 3 kosoHkow Beckman
Ultrasphere-ODS (po3mip 4.6x250 mm). KoHueHT-
paiilo o-ToKodeposly BU3HAYaIM 3a JOMOMOIOI0 aHa-
JIi3y iHTEHCUBHOCTI (pIyopeciieHIlii Tpy TOBXWHI XBUJIi
B 330 HM. /1151 TOpiBHSIHHSI BUKOPUCTOBYBAJIM PO3YMH
CTaHIapTy O-TOKOG(EPOIy B €TaHOJII.

Bwmict nuTpaTy B criepMi KpoJiiB BU3HAYaIM y BiAIo-
BiTHOCTi 3 MPOTOKOJOM poboTH [8].

CraTMCTUYHMIA aHai3 LM(POBUX JAHUX TPOBOAWIIU i3
3aCTOCYBaHHAM IMcrepciiiHoro aHamizy “ANOVA” Ta
HenapHoro Tecty CTbhloeHTa 3 TTonpaBKoio boHdepoHi.
HoBipyi iHTEpBaIu 1151 CEpPEeIHiX 3HaYeHb BU3HAYaIN 3a
JonoMorolo t-kputepito ipu p=0,95 Ha migcTaBi miapa-
XYHKY CTaHZAPTHOI MOXnOKM. OCHOBY CTATUCTUYHOI 00-
POOKM cKIaganu ABOOIYHI KpUBi pO3IMOIiTy BUTAAKOBUX
JaHuX. BinMiHHOCTI BBaXKaJlu CTaTUCTUYHO 3HAYYIIMMU
npu p<0,05 [14].

PE3VYJIBTATU TA IX OGTOBOPEHHS
Bigomo, 1110 LUK criepMaTOreHHOIO eIiTeNil0 Y KPoJliB
cTtaHoBUTH 10 1i6, a MOBHE AOr0 OHOBJIEHHS BiIOYBAETHCS
npubausHo 3a 60 gHiB. ToMmy Mg AOCTIIKEHHS TOCT-
pamiauiiHuX e(eKTiB i0HiI3ylOUOoTro OMNpPOMiHEHHS Ha
SIKICTh CITEpMU JJa0OPATOPHUX KPOJIiB O0yJ10 BUOpaHO came
tepMiHu B 10 Ta 90 1i6. AHani3 (izionoriyHMUX MOKa3HUKIB
criepMu TTokazaB (puc. 1), IO TOTaJbHE OIMPOMiHEHHS
TBapuH B 103i 1,0 Ip yepes 10 mid nmpu3BoaMIO 10 HE3HAY-
HOT'O 3pOCTaHHsI PyXJIMBOCTI CIIEPMAaTO30idiB, OAHAK BXe
npu Aii ioHi3ywouoi pagiauii B go3i 2,0 Ip ueli mokazHUK
3MeHIIyBaBcs 10 45 % KOHTPOJIBHOI BEIMYMHHU, KOTpa
nopiBHIOBasia 63—71 % pyxJIMBUX CIEpMaTO30iMliB Bil iX
3arajbHOI KiTbKOCTI. I1py omnmpoMiHeHHI TBapyMH B A03aX
5,0 ta 7,0 Ip mocmiaKyBaHU MOKA3HUK 3a CEPEAHIM 3Ha-
YeHHSIM He TepeBuiiyBaB 36 Ta 31 %, BinnoBigHo.
Mopdomoriyni aHomarii (MOIIKOIKEHHS aKpOCOM,
TOJIIBOK Ta XBOCTiB) CEpMAaTO30idiB KpoJiiB yepe3 10 mio
micas onpomiHeHHs B mo3i 1,0 Ip mopiBHioBamu 138 %
KOHTPOJIIO, TOJI SIK 301IbLIEHHS 103U 10Hi3YyI0Uol pamiallil
CIIPUYMHSJIO MOJAJbIIE 3pOCTaHHS MOPQMOJIOTIYHUX JIe-
(exTiB B cnepmaro3oinax. CepeaHs KiabKicTb MOpdo-
JIOTIYHO aHOMaJIbHMX CIIEPMATO30iAiB MPX ONPOMiHEHHI B
no3ax 2,0; 5,0 Ta 7,0 Ip 3pocrana BignosinHo Ha 61, 208 Ta
275 % TOpiBHSIHO 3 KOHTPOJIEM, 1110 B HAIIIMX JOC/IiIaxX He
repeBuIIyBaB 15 % 3arajbHOI KUTBKOCTI CIIEpMaTO30iIiB.
OnHoyacHO OyJIO BigMi4eHO, IO MPSIMOJIiHiiHA IIBUA-
KIiCTb CITEpMAaTO30iIiB (I1B. pHC. 1) TTicas HEBETMKOTO 3pOC-

Standard solution of carnithine hydrochloride
“Sigma” (Germany) was used for a comparison.

To assay the o-tocopherol level it was prelimi-
nary extracted from semen using hexane [13].
Chromatographic separation was made on the
“Agilent 1200 device with Beckman Ultrasphere-
ODS column (4.6x250 mm size). o-Tocopherol
concentration was measured through the analysis
of fluorescence intensity at a 330 nm wave length.
Solution of ai-tocopherol in ethanol was used for a
comparison.

The citrate content in rabbit semen was assayed
according to the protocol [8].

Statistic analysis of results was made using the
analysis of variance (ANOVA) and unpaired
Student’s test with Bonferroni correction. Confi-
dence intervals for the mean values were deter-
mined using t-criterion within p=0.95 on the basis
of standard error calculation. The two-tailed
curves of accidental data distribution served as a
basis for statistic analysis. Difference was consid-
ered significant while p<0.05 [14].

RESULTS AND DISCUSSION
It is known that a complete cycle of spermato-
genic epithelium renewal in rabbits is 10 days,
and its complete renewal takes place in about 60
days. That is why periods of 10 and 90 days were
chosen for the study of ionizing irradiation effects
on laboratory rabbit sperm quality. Analysis of
physiological parameters of rabbit sperm showed
(Fig. 1) that total irradiation of animals at a dose
of 1.0 Gy led to modest increase of spermatozoa
motility, but in case of irradiation at a dose of 2.0
Gy this index dropped to 45 % from the control
level, the latter being 63—71 % of motile sperma-
tozoa from from all of them. Under animal irra-
diation at 5.0 and 7.0 Gy doses this index did not
exceed 36 % and 31 % respectively (mean values).

Morphologic anomalies (damage of acrosomes,
heads and tails) of rabbit spermatozoa were equal to
138 % from control 10 days after irradiation at a dose
of 1.0 Gy, while dose elevation led to the further
growth of morphologic spermatozoa defects. Mean
values of morphologically abnormal spermatozoa
increased to 61%, 208 % and 275% upon exposure
to 2.0, 5.0 and 7.0 Gy doses respectively in compa-
rison to control which did not exceed 15% of gene-
ral spermatozoa quantity in our experiments.

Also it was found that linear sperm velocity (see
Fig. 1) after modest increase upon irradiation at a
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PUCYHOK 1. PyxnuBicTb, KOHUEHTpaLiA, NiHiHa wWBKUAKicTL Ta Mopdonoriudi aHomanii cnepmaro3oigiB Kpo-
nis yepe3 10 Ai6 nicna ToTanbHOro onpomiHeHHs TBapuH B fo3ax 1,0-7,0 Ip.

Figure 1. Motility, concentration, linear velocity and morphologic anomalies of rabbit spermatozoa 10 days

upon of total irradiation at the doses of 1.0-7.0 Gy.

IMpumitka. * — CTATMCTUYHO JOCTOBIPHI PO36iXHOCTI 3 koHTponem (p<0,05).
Note. * — significant differences from control (p<0.05)

TaHHS MpU onpoMiHeHHi B 103i 1,0 Ip, mpu gozax B 2,0; 5,0
ta 7,0 Ip mocTynoBo 3MeHILyBaiach 3 67 10 27 % KOHTPOJIb-
HOI BeJIMIMHU, KOTpa cTaHoBmia (144+14) Mxm/c.

Yepes 3 micsii micis ormpoMiHeHHS KpodtiB B 103i 1,0 Ip
PYXJIMBICTh CIIEpPMAaTO30i1/1iB TPOXU 3MEHIIyBaIach (puc. 2).
OpHak 3a fii Takoi 1031 0yJ10 MOMiYeHO 3pOCTaHHS MOp-
(hosnoriunmnx gedeKTiB B criepMaTo3oigax KpoJis go 140 %
KOHTpOJIbHOI BeinunHu. [TokazaHo, 1110 ITpU TOTAIbHO-
My OIpOMiHeHHi KpoJiB B 103i 2,0 Ip uepe3 3 micsii
PYXJIMBICTh CHEPMATO30i[iB 3aJIMIIagacsd HIKYOKI 3a
KOHTpPOJIbHY BetnuuHy Ha 20 %.

IMopsn 3 umM, KiTbKicTb MOPQOJOTIYHO 3MiHEHUX
CIepMaTo30iiB Oysia JOCUTH BUCOKOIO i MepeBuIllyBaia
KOHTpPOJIbHI 3HaueHHs Ha 110, 360 i 470 % nns nos 2,0;
5,0 ta 7,0 Ip, BignmosinHo. BennunHa TakuX MOKa3HUKIB,
SIK JIiHIM{HA IIBUIKICTh Ta KOHLIEHTpAaLlisl ClIEpMaTO301/1iB
3MEHIIyBaJIach, MIOYMHAKYM 3 03U ONIPOMiHEHHS TBa-
puH B 1,0 Ip, mpu uboMy HaliOifbIlIe TPUTHIYEHHS LINX
napameTpiB BiaMiueHo mpu no3i B 7,0 Ip, Koau BoHU
CTaHOBWIM He Oisbiiie 18 % KOHTPOJIHLHOTO 3HAYECHHSI.

IIpoBenenHs1 aHamizy OMHAMiKM BUSIBIEHUX MOpP-
dodizionoriyHMx 3MiH J03BOJIMIO BUSIBUTHU, 11O TIPU TO-
TaJlbHOMY OIPOMiHEeHHi TBapuH B 103i 1,0 Ip crocTepira-
JIOCh CTaTUCTUYHO HOCTOBipHE 30iNbIIeHHS MOpPQO-
JIOTIYHMX aHOMaJili B criepMaTo3oigax KpouiB uepe3 10
ni0, Mpu UbOMY 3i 30UTBIIEHHSIM TOCTpaialliiHOTO
nepiony BUsBIeHUI eeKT He 3MiHIoBaBcsl. OnpoMiHeH-
HS B 1031 2 [p Tpu3BoaniIO 10 CTATUCTUIHO TOCTOBIPHUX
3MiH BCiX JOCIiIKyBaHUX MOp¢odi3ionaoriyHuX MoKa3-
HUKiB. [lpy 1bOMy HaWOiMbIIMI HEraTUBHUN e(eKT
pagiallii Ha SIKiCTb criepMU KpoJiiB 0yJ10 BUsBIeHO Ha 10-
Ty moOy. Cmig BimmituTH, 1110 4yepe3 90 mid Tmicis orr-

dose of 1.0 Gy dropped gradually from 67 % to 27
% of control value, the latter being equal to
144+14 um/sec.

Sperm motility slightly diminished 3 months
upon irradiation of the rabbits at a dose of 1.0 Gy
(Fig. 2). But even under exposure at a dose of
such a value the morphologic defects amount
grew to 140 % from a control value. It was shown
that under total exposure at a dose of 2.0 Gy the
sperm motility remained for 20 % lower than
control value 3 months after exposure.

However, the number of morphologically
abnormal spermatozoa were quite high and
exceeded the control values for 110%, 360% and
470% under 2.0, 5.0 and 7.0 Gy exposure respec-
tively. Such parameters as spermatozoid linear
velocity and sperm concentration dropped begin-
ning from the dose of 1.0 Gy, while the most
decrease of these parameters was found at a dose
of 7.0 Gy not exceeding 18 % from control.

The run-time analysis of morphologic and
functional changes revealed that amount of sper-
matozoa anomalies in animals irradiated at a
dose of 1.0 Gy had significantly increased 10
days after the exposure, but with further protruc-
tion of post-irradiation period the revealed effect
did not change. Irradiation at a dose of 2.0 Gy
led to the statistically significant changes of all
studied morphologic and physiologic spermato-
zoa parameters. At that the worst unfavorable
effect of irradiation on sperm was found 10 days
after exposure. Moreover, 90 days after exposure
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PucyHOK 2. PyxnuBicTb, KOHLEHTpaLia, NiHiHa WBMAKICTL Ta MopdonoriyHi aHomanii cnepmarto30iais Kpo-
nis yepe3 90 Ai6 nicna ToTanbHOro onpomiHeHHs TBapuH B fo3ax 1,0-7,0 Ip.

Figure 2. Motility, concentration, linear velocity and morphologic anomalies of rabbit spermatozoa 90 days

upon total irradiation at the doses of 1.0-7.0 Gy.

IMpumitka. * — CTATMCTUYHO JOCTOBIPHI PO36iXHOCTI 3 koHTponem (p<0,05).
Note. * — significant differences from control (p<0.05)

poMiHeHHsT B 103i 2 Ip HOpMai3allii BUSBIEHUX TTOpY-
1IeHb HEe CIIOCTEPIrajioch.

IIpoBeneHi gocnigkeHHsI BCTAHOBUJIM PaJiOCTUMYJIIO-
JOoYnii e(eKT TOTAJILHOTO OIPOMIHEHHS KpOJiB Ha
JIIHIMHY IBUAKICTH criepMaTo30iaiB npu 103i B 1,0 Ip. B
1IbOMY 3B'SI3KY CJIiJ 3rajaTu, 110 MOCUJEHHSI PyXJIMBOI
(¢ yHKI1Iii OyJI0O BCTAHOBJEHO TAKOX i JUIS1 OMPOMiHEHMX in
vitro ciepmaTo3oinis ypis [15]. Lli pakT BKa3yoTh Ha
JesKe mocuIeHHs (i3ionoriuHoi (pyHKIIiT emiauanMiciB,
sIKi BiIMOBiAAIOTh 3a MO3piBaHHS CIIEPMATO301MdiB i Ha-
OYyTTSI HUMU KiHETUIHMX XapaKTePUCTUK.

Binomo, 110 cKj1amoBi KOMIOHEHTU CiM’SIHOI piIvHM
CcriepMM, He TibKM 3a0e3MeuyloTh HOopMajbHe (DYyHK-
LIIOHYBaHHSI CITEpMAaTO30i/iB, a i MPOSBISIOTh aHTUOKCH -
JaHTHI BJaCTUBOCTI, 3aXWIIAK4YM CHEpMaTO30idud Big
nomkomKkyrouoi nii AOK. HagsHicTh L-KapHiTHHY, O--TO-
Kodepory Ta acKkopOaTy B CiM'sIHil piIrHi 0COOJIMBO BaxK-
JIMBa B yMOBAX BIUIMBY SIK XiMiYHMX, TaK i (hi3UIHUX YUH-
HUKIB HABKOJIMIITHBOTO CEPEIOBUINA, Misl SIKUX ITPU3BO-
JIWTbH A0 HaaMipHoro npoaykyBaHHsa ADK Ta BUHMKHEH-
HS pi3HUX TATOJIOTIYHUX CTAHIB Y JKUBOMY OpraHi3Mi.

Pesynbratu BU3HAUYEHHS KOHLEHTpalii (QpyKTo3u,
L-kapHiTuHY, o.-ToKOMepoiy, acKkopdaTy Ta LIMTpPaTy B
CiM’SIHIN PigWHI KPOJIiB TTiCIIsT OMHOPA30BOT0 TOTAJIHLHO-
ro ONMPOMiHEHHS TBapuH B miarna3oHi o3 1,0—7,0 Ip, Ha-
BedeHi Ha puc. 3 Ta 4.

BcranoBneHO, 1110 OIpOMiHEHHS TBAPUH PEHTTCHIBCHKHU-
MU ipoMeHsIMH B 103i 1,0 [p He BUKIIMKamo 3MiH KOHIIEHT-
pauii L-kapHiTUHY Ta (PpyKTO3U B CiM’SIHii1 pioyHi, ane mpu
n03i B 2,0 Ip BMicT L-kapHiTuHy 3MeHImBcs 10 70 % KOHT-
POJILHOI BeJIMIMHU, 1110 OyJ1a B MexXax 3—10 MKMOIb/J1, TOi
SIK piBeHb (PPYKTO3U CTAHOBUB 62 % KOHTPOJILHOTO 3HA-

to 2.0 Gy there was no normalization of the
found abnormalities.

In our study the radio-stimulative effect of total
irradiation of rabbits on linear spermatozoa veloc-
ity was found at a dose of 1.0 Gy. It is interesting
that amplification of motility was found also for
the irradiated rat spermatozoa in vitro [15]. These
facts point to a slight growth of physiologic activi-
ty of epididymis, which are responsible for sperm
maturation and acquisition of their kinetic charac-
teristics.

It is known, that components of semen not only
maintain normal functioning of spermatozoa, but
also have antioxidant capacities, protecting sper-
matozoa from destructive influence of ROS. L-
carnitine, o.-tocopherol and ascorbate contents in
semen are essentially important under the influ-
ence of chemical and physical environmental fac-
tors, because in this situation the abnormal pro-
duction of ROS leads to different pathologic states
in the body.

Results of fructose, L-carnitine, a-tocopherol,
ascorbate and citrate levels asay in rabbit semen
after a one-time total radiation exposure of ani-
mals at doses of 1.0—7.0 Gy are shown in Figures
3 and 4.

It was found that 1.0 Gy X-ray exposure of ani-
mals did not make any changes in L-carnitine and
fructose concentrations in semen, but under 2.0 Gy
exposure the L-carnitine levels dropped to 70 % of
control value, the latter being 2—10 umol/L, and
fructose levels were 62 % from control (Fig. 3).
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PucyHok 3. KoHueHTpauyia ¢pykTo3u, L-kapHiTUHY, oi-ToKoeposy, acKop6aTty Ta uuTparty B cim'aHii piguHi
Kponie yepe3 10 ai6 nicna ix ToranbHOro onpomiHeHHA B go3ax 1,0-7,0 Ip.

Figure 3. Concentration of fructose, L-carnitine, a-tocopherol, ascorbate and citrate in rabbit seminal plas-
ma 10 days upon animal total irradiation at doses of 1.0-7.0 Gy.

[MpumiTka. * — CTATUCTUYHO JOCTOBIPHI PO36iXHOCTI 3 koHTponem (p<0,05).
Note. * — significant differences from control (p<0.05)

yeHHs (auB. puc. 3). 3 poctom go3u 10 5,0 ta 7,0 Ip KoH1Ie-
HTpalliss GpyKTO3U B CiM’SIHIM PiaMHI KPOJIiB MOCTYIIOBO
3HIDKYBaIach 10 43 % B MOPIBHSIHHI 3 KOHTPOJIEM, IO
nopiBHIoBaB 4,97 Mr/mi1, a L-xapHituny — 1o 59 %.

3i 30iJbILIEHHSIM Yacy TocTpafdialiifHoro nepiomy a0 3
MicauiB miciist onpomiHeHHs B 103i 1,0 Ip He Oyno BcTa-
HOBJICHO BIpOTiAHMX BiAMiHHOCTEA B KOHLIEHTpaLil
¢dpykTo3u Ta L-KapHiTMHY B CiM’SHIiil pimuHi KpOJIiB,
MOPIBHSIHO 3 KOHTpoJieM (auB. puc. 4). OnHak BXe Npu
n03i B 2,0 Ip BMicT L-kapHiTMHY migBuinuBeg 1o 94 %
KOHTPOJIbHOIO 3HaYeHHs, a mpu go3ax 5,0 ta 7,0 Ip — no
83 Ta 80 %, BinnoBigHO. HaTOMicTh KOHLIEHTpaLlist DpYyK-
TO3M B CiM’SIHili piIMHi HOCSTIa PiBHS KOHTPOJIO TIPU 10~
3ax 1,0 ta 2,0 Ip, a npu g03i B 7,0 Ip Oyso 3acikcoBaHo ii
HaliMeHI1Ie 3HaYeHHSI Ha LI TTepio, 1110 cTaHOBUIIO0 77 %
KOHTpoJo. TakuMm 4mHOM, 4epe3 3 Micsili ITicIsg OIl-
POMiHEHHS BiIMi4eHO MOCTYIIOBY HOpMAaJi3allilo BMICTy
(pykTo3u Ta L-KapHiTUHY B CiM’SIHill piIAHiI KPOJTiB.

B nmocninax Takox Oya10 BCTaHOBJEHO CYTTEBE 3MEH-
LIEHHS BMICTY Oi-TOKO(hEpoJ1y B CiM’sgHill pinuHi 1o 64 %
KOHTpoJito Ha 10-Ty 00y Tic/ist onmpoMiHEHHS TBapyH B
no3i 1,0 Ip (muB. puc. 3). IIpu nboMy piBeHb acKopOaTy
cTaHOBUB 79 % KOHTPOIIO. 3 POCTOM J03U OIPOMiHEHHS
KOHIIEHTpallisl ¢/-TOKO(epoIy IPOMOBXYyBajla 3MEHIITY-
BaTUCh Mailke B JIiHIMHINA 3aJIeXXHOCTI 1 pocsrana 36 %
KOHTPOJIBHOTO 3HaueHHs Ipu a03i B 7,0 Ip. OgHovyacHo
piBeHb acKopOaTy TaKoX 3HIXYBaBCsI, aJie 3HA4YHO
nosineHime. Tomy mipu 103i B 7,0 Ip #ioro KoHLIEHTpalIis
nopiBHIOBana 52 % KOHTPOJIIO.

Ha 90-ty moOy micast ompoMiHEeHHs Oysi0 BigMiueHO
3MEHILEHHSI BMIiCTy O-TOKO(epoay B CiM’SHIll pimuHi
KpOJIiB TTOPiBHSHO 3 TepMiHOM B 10 1i6 mpu mo3ax B 2,0 Ta

b 344

With dose increase to 5.0 and 7.0 Gy the fructose
concentrations gradually decreased to 43 % from
the control, which was 4.97 mg/mL, and L-carni-
tine — to 59 % respectively.

There were no significant differences from con-
trol in concentrations of fructose and L-carnitine
in a rabbit semen 3 months after the exposure at
the 1.0 Gy dose (Fig. 4). However, under 2.0 Gy
exposure the L-carnitine level increased to 94 %
from control, and under 5.0 Gy and 7.0 Gy expo-
sure — to 83 % and 80 % respectively. Moreover,
the fructose concentration in semen was within the
control ranges under 1.0 and 2.0 Gy exposure,
though under 7.0 Gy its value was the lowest for
this period being equal to 77 % from the control.
Thus, a gradual normalization of fructose and L-
carnitine levels was marked in rabbit semen 3
months after exposure.

Significant decrease of the o-tocopherol con-
centration in semen to 64 % from the control value
was found 10 days after exposure to 1.0 Gy (see
Fig. 3). At the same time the ascorbate level was
equal to 79 % from the control. The o-tocopherol
concentration continued dropping along with
radiation dose increase almost in a linear mode
reaching down to 36 % from the control at a dose
of 7.0 Gy. At the same time the ascorbate level
decreased more slowly. Within 7.0 Gy exposure its
concentration was 52 % from the control.

The oa-tocopherol levels were lower at day 90
after the exposure at 2.0 and 5.0 Gy doses com-
pared to patterns 10 days upon exposure, while
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PucyHoK 4. KonueHtpauisa ¢ppykrosu, L-kapHiTuHY, o-Tokoepony, ackopbary Ta uutpary B Ccim'aHin piguHi
Kponie yepes 90 ai6 nicna ix ToranbHOro onpomiHeHHa B go3ax 1,0-7,0 Ip.

Figure 4. Concentration of fructose, L-carnitine, o-tocopherol, ascorbate and citrate in rabbit seminal plas-
ma 90 days upon animal total irradiation at doses of 1.0-7.0 Gy.

[MpumiTka. * — CTATUCTUYHO JOCTOBIPHI PO36iXHOCTI 3 koHTponem (p<0,05).
Note. * — significant differences from control (p<0.05)

5,0 Ip, Toni sk mis no3u B 7,0 Ip po30ikKHICTh BETUUNMHUN
Oy/ia B MeXax CTaTUCTUYHOI Ioxuoku (auB. puc. 4). Ha
90-Ty 100y BCTaHOBJIEHE 3MEHILICHHSI BMICTy acKopOaTy B
cniepMi craHoBwIO 28 %, a micis 90 nio — 40 %.

Sk 6aunMo, Ha BiAMiHY Bif (OPYKTO3M, KOHIEHTpaLlil
o-ToKO(epoy Ta acKopOaTy 3aMIIaIUCI 3HUKEHUMU
MOPiBHSIHO 3 KOHTPOJEM ISl BCiX J03 OINMPOMiHEHHS
HaBiThb y TpUMICSIYHUI TepMiH. JloBrorpuBajie 3MeEH-
ILIEHHST O-TOKO(epoay Ta ackopdaTy MoXHa MOSICHUTHU
3a paxXyHOK ix 0e3mocepeHbOl yJacTi y 3AiiCHEHH] MTPo-
TUpadialiiHOrO 3aXWUCTy MeMOpaH CIIepMaTOo30iliB
LIUISIXOM 3HEIUKOMXKEHHS BUIbHUX paauKasliB Ta aKTUB-
HUX (pOpM KHMCHIO.

AHani3 BMIiCTy LIMTpaTy, 11O ITOCTAYa€ThCSl B CiM’SIHY
piIMHY KpOJIB IIPOCTAaTOIO, BHSIBUB ITOCHJICHHSI MOTO
nponykyBaHHsI Ha 20 % TOPiBHSIHO 3 KOHTPOJLHUM 3Ha-
yeHHsIM Ha 10-Ty 100y MicJist ormpoMiHEHHSI TBApUH B 1031
1,0 Ip (auB. puc. 3). OnHak Ha 90-Ty 100y BMiCT LUTpaTy
B CiM’sIHil pimvHi 3HMKYBaBCs e 10 94 % KOHTPOIIIO
(muB. puc. 4). 3a yMOB 3pOCTaHHS IO3U ONPOMIHEHHS
KOHILIEHTpallisl LUTpaTy B CiM’SIHIil PiIMHI TTOCTYIIOBO
3MEHIIyBajach U1 000X TEPMiHiB ITiCs [ii i0HI3YI0UOTO
BUMPOMIHIOBaHHS, MpU LIboMY 3a 1031 B 7,0 Ip Ha 90-Ty
o0y Oyio 3adikcoBaHO HaliMEHIITY KOHIIEHTPAIIIIO IINT-
pary, o nopiBHioBana 52 % koHTposo. OTpuMaHi gaHi
CBiTYaTh MPO MOKJIMBICT CTUMYJIIOIOYOI il HA MPOCTaTy
ioHi3yro4oi pagiauii mpu n1o3i B 1,0 Ip Ha 10-Ty 100y micis
onpoMiHeHHsI. Bijiblll BUCOKi 103U COIPUYMHSIIM IPUTHI-
yylouMii e(heKT Ha MPOCTATy SIK Ha MOYaTKy, TaK i B KiHIIi
JOCTIiIXKeHOr o MOoCTpaaiallifHOTO Mepiony.

IIpoBeneHMMHU TOCITIKEHHSIMIA BCTAHOBIICHO, 1110 CIIep-
MaTo30iA¥ KpOJiB € AOCTaTHbO pPaAiOpe3MCTEeHTHUM

within 7.0 Gy exposure their dispersion was
within the standard error ranges (see Fig. 4). On
the 90" day the ascorbate level dropped to 28 %
and after 90 days — to 40 % respectively.

As one can see, in contrast to fructose, the con-
centrations of o-tocopherol and ascorbate re-
mained decreased vs. control under all exposure
doses even in a 3-month term. The long-lasting
decrease of o-tocopherol and ascorbate concen-
trations can be explained at the expense of their
posible direct involvement in irradiation protec-
tion of spermatozoa membranes through neutral-
izing the free radicals and ROS.

It is known that citrate comes to seminal plasma
of rabbits from the prostate. Analysis of the citrate
content showed the up-regulation of its produc-
tion for 20 % compared to control 10 days after
exposure at a dose of 1.0 Gy (see Fig. 3). However,
on the 90" day the citrate concentration was only
94 % from the control (see Fig. 4). Seminal citrate
concentration gradually diminished for both
terms after the exposure dose increase, and the
lowest citrate concentration was determined at the
dose of 7.0 Gy on the 90" day being 52 % from the
control value. Our data suggest the possibility of
stimulation of prostate function by ionizing radia-
tion at a dose of 1.0 Gy on the 10" day after expo-
sure. Higher doses make suppressive effect on
prostate either at the beginning or at the end of
post-irradiation period.

It was shown in our study that rabbit spermato-
zoa are the quite radioresistant biological objects
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0i000’€KTOM, 11O MOXKe 30epiraTu CBOIO PYXJIMBICTh 0O
7 Ip. Take cnocTepekeHHsI MOBHICTIO CHIiBIIAAA€E i3 3aKO-
HoMm bepron’e ta TpiboHmo, sIKMit BKasye, IO BHUCOKA
paniope3nuCTeHTHICTh IpUTaMaHHa caMe BUCOKOIU(pepeH-
LiiOBaHMM KJIITUHAM, 0 SIKVX HaJIeXKaTh i ClIepMaTO30111.
HaimmMu gocnigamu 0yj10 BCTAaHOBJIGHO, 110 pajiallisl o-
pi3HOMY BIUIMBA€E Ha cliepmaTo3oigu. Tak, Ipu BiTHOCHO
HeBeuKii 1o3i B 1 Ip criocTepiraBes pagiocTUMYTIOIOUM
eeKT, KOTpuil 3yMOBJIIOBAaB CTAaTUCTUYHO IOCTOBIpHE
MiIABUILIEHHS PyXJIUBOCTI criepmMaTo30iaiB. OmHaK 3 pOCTOM
JTO3M 301TBIITYBaJIach KiJIbKICTh MOP(MOJIOTIYHNX aHOMAJTii
B CIIEpMAaTO30i/1ax, sIKi HeraTUBHO BITJIMBAJIU HA PYXJIUBICTh
i COpUYMHSIIM iMMOOLTI3allito.

BinomMo, 1o emiguaumanbHi KJIITUHU BUPOOISIOTH
L-xapHiTiH i mocTavyaoTh oro B ciM’gHy piguHy. Oc-
TaHHIN 3a0e3Mevyy€e TPaHCIOPT XKUPHUX KUCIIOT 10 MiTO-
XOHJApPIiil CIepMaTo30iliB, a TaKoX 3HELIKOMXEHHS
ADK. Tomy He3HayHe IIIBUIIEHHS KOHIEHTpALIil
KapHITUHY B ciM’sHi# piguHi KpodiB mipnu no3i B 1,0 Ip
MaJlo CIpPUSATU 30iJAbIIEHHIO PYXJUBOCTI i IPOSIBY
pagiocTuMy004oro eekTy Ha criepmaro3oiau. Llika-
BO, 10 TIpU OUIBILIMX 032X OMPOMiIHEHHSI 3MEHIIEHHS
PYXJIMBOCTiI CHepMAaTO30iliB MOEAHYBAIOCh 3 BiAmo-
BiIHUM MafiHHSIM KOHIEHTpallil KapHiTuHY. Ha Binminy
BiJl KapHITHHY, KOHLIEHTpaLisl 0.-ToKoeposty i ackopba-
Ty B YCiX BapiaHTax eKCIIEpMMEHTY He IIepeBHIIyBaja
KOHTPOJBHUI piBeHb. B IbOMY 3B’S13KY, CIIiJl IIPUITYCTH-
TH, 110 O.-TOKOEepoJI i ackopOaT 3aBIsIKM CBOIM pajio-
MPOTEKTOPHUM BJIACTUBOCTSIM BUTPA4YalOThCS Ha aHTU-
pagialifHUMi 3aXMCT KJIITMHHUX MeMOpaH, 0COOJMBO B
CIIEpMAaTO30i1ax, 1e¢ B HAIJIUINKY IIpeACTaBIeHN HeHa-
CUYEHUI KUPHOKUCIOTHUI KOMIIOHEHT. [Ipu 3poc-
TaHHi J03M OINPOMIHEHHS i IMOCWUJIEHHi HeraTUBHMX
pagiauiiHux edqekTiB B XMBOMY OpraHi3mi MeTa-
Oouizawisi o-ToKodepoy i ackopbaTy B pamioNpOTeK-
TOPHUX ILiJIX HEMUHydYe cTaBajia OiJibII JOBrOTpMBa-
Jioro. BpaxoByrouu 3HAYHYy 3ajieXXKHICTh pernapaliiiHux
MIPOIIECIB Bill eHepromocTadyaHHsl, JIETKO 3PO3yMITH IIPH-
YUHU J10303aJI€XKHOTO 3MEHIIEHHSI KOHLIEHTPALlil LIUT-
party B CIiepMi, 1110 BUTpayaBcs B Mpoliecax KaTabori3zmMy
st cuHTe3y ATO.

BUCHOBKU

1. IIpoBeneHi gociaKeHHs MoKa3au, 110 OMPOMiHEH-
Hsl 1a00paTOPHUX KPOJIiB PEHTTEHiBCbKUMU MPOMEHSI-
mu B 103i 1,0 Ip He BIiMBaio Ha PyXJIMBICTh CIIepMaTo-
3011iB, X0Ua MiABUILYBAJIO 1X NPSIMOJIiHIAHY LIBUAKICTh
B 1,4 pa3za. OnpomiHeHHs B go3ax 2,0—7,0 Ip cnpuuu-
HSUIO 10303aJIe’KHe MPUTHIYeHHS PYXJIMBOCTI Ta JiHil-
HOI IIBUAKOCTI CHEpPMaTO30iliB, a TAKOX 3MEHILEHHS
KOHILEHTpalil criepMaTo30iaiB B crepMi. Ilpu Lbomy

remaining motile up to 7.0 Gy dose of exposure.
These findings are in agreement with the law by
J. Bergonie and L. Tribondeau which tells that
high radio-resistance is a characteristic feature of
highly differentiated cells, e.g. spermatozoa. Our
studies showed that radiation makes a variable
influence on spermatozoa. At a relatively low dose
of 1 Gy the radio-stimulation effect was observed,
promoting the up-regulation of sperm motility.
However, with dose elevation the quantity of mor-
phologic anomalies in spermatozoa increased,
which had a negative impact on motility and pro-
voked immobilization.

It is known that epididymal cells produce L-car-
nitine and provide it to semen. L-carnitine pro-
motes fatty acids transport to spermatozoa mito-
chondria, and also the ROS inactivation. That is
why modest elevation of carnitine concentration
in rabbit semen at a dose of 1.0 Gy could favor the
up-regulation of motility and providing the radio-
stimulating effect on spermatozoa. It is interesting
that at higher exposure doses the down-regulation
of sperm motility was accompanied by a corre-
sponding decrease of carnitine concentration. In
contrast, the a.-tocopherol and ascorbate concen-
trations in all experimental conditions did not
exceed the control levels. In this case it is possible
to speculate that o.-tocopherol and ascorbate due
to their radio-protective abilities are utilized for
the anti-radiation defense of cell membranes,
especially in spermatozoa where concentration of
unsaturated fatty acids is very high. With exposure
dose elevation and enhancing of negative radiation
effects in living body the metabolism of «-toco-
pherol and ascorbate in the radio-protective pur-
poses unavoidably had become more long-term.
Taking into account a strong dependence of repa-
rative processes on energy supply it is quite clear
that dose-dependent down-regulation of seminal
citrate concentrations was due to its consuming in
catabolism process for the ATP synthesis.

CONCLUSIONS

1. It was shown in our study that 1.0 Gy X-ray
exposure of rabbits did not influence the motility
of their spermatozoa, although facilitating its
linear velocity in 1.4 times. The 2.0-7.0 Gy
exposure had a dose-depending inhibitory effect
on motility and linear velocity of spermatozoa
and provoked a down-regulation of spermatozoa
concentration in a sperm. The amount of mor-
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KUTBKiCTh MOp(dOJI0TiYHUX ne(eKTiB y cliepMaTo30inax
3pocTasa.

2. BugBneHo, mo TOTajdbHE OIPOMIiHEHHS KpOJiB
iOHi3yI0UOI0 pamialli€lo TPU3BOIUTHL OO MiABUILEHHS
piBHg L-KapHiTUHY B CIM’SHIl pimMHiI 3a MeXi KOHT-
pOJbHUX 3HaUYeHb npu 103i B 1,0 Ip Ha 10-Ty noOy micist
onpomiHeHHa. OnmHak, npu go3ax B 2,0; 5,0 Ta 7,0 Ip
KOHILIEHTpallisl KapHIiTUHY 3HIMXYBajlach, IIPU IbOMY
HaioinblIe 3MeHIIEeHHST KOHLIEHTpalil BUsBIeHO Ha 90-
Ty 100Yy. I1pu Bcix gocaimKyBaHUX 403aX CIIOCTEPIraioch
3MEHIIEHHsI KOHIIEHTpaLlil o-ToKodeposy B CiM sIHIl
pinuHi. IlpurHidyrounii epekT pamialii 1IOJ0 O-TOKO-
depony B ciM’gHilt pigMHi MaB OUIbII JTOBrOTPUBATUIA
MOPiBHSHO 3 L-KapHITMHOM MPOSIB.

3. BcraHoBJI€HO, 1110 IisI i0Hi3YI04OI pafdialiii B miama3oHi
103 2,0—7,0 I'p cipuunHsI€ MPUTHiIUYIOUnii epeKT Ha aK-
TUBHICTb MEPEIMiXypOBOi 3aJ03M Ta CiM’SIHUX BE3UKYJ
KpOJIiB, SIKMIA MPOSIBUBCS Yy 3MEHIIEHHi KOHLIEHTpalil
LUATpaTy, ackopoaTty Ta GpyKTO3U Yy CIIepMi.
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phologic defects in spermatozoa increased at
that.

2. As is was revealed in the study, a total exposure-
of rabbits to ionizing irradiation at a dose of 1.0
Gy leads to increase of L-carnitine level in semen
above the control ranges on the 10" day after expo-
sure. However, at the doses of 2.0, 5.0 and 7.0 Gy
the carnitine concentrations dropped. The lowest
concentration was registered at that on the 90™
day. Under the all upplied doses a decrease of o~
tocopherol concentration in semen was observed.
Inhibitory effect of radiation on o-tocopherol in
semen was longer in time in comparison to effect
on L-carnitine.

3. It was found, that exposure at the doses of
2.0—7.0 Gy has a suppressive effect on prostate
and seminal vesicles activity expressed in a
decreased concentrations of citrate, ascorbate and
fructose in rabbit sperm.
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