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TPAHCTEHEPALIIMHI E®EKTU N-CTEAPOIJIETAHOJAMIHY
B OITPOMIHEHUX IITYPIB

MeTa: BMBUMTY MOXKNMBI TPpaHCreHepalliHi edeKTy y HalaAKiB NepLOro NOKONiHHSA LypiB B yMOBaxX KOMOIHOBAHOIO
Bnausy N-cteapoinetaHonamiHy (NSE) Ta 30BHilUIHbOTO ONpOMiHEHHS iX 6aTbKiB.
Marepianu i meToau. Y HalWaAKIB NepLwOro NOKONiHHA WypiB 060x cTaTeit Bif 6aTbKiB, AKi 3a3HanM KOMOIHOBAHOT Aii
ioHi3ytoyoro BunpomiHeHHs B 1o3i 2,0 [p Ta NSE B no3i 50,0 Mr/kr, BBefileHOro o abo nicns onpoMiHeHHs, BU3HAYa-
NN NOKA3HWMKM NPO- Ta aHTMOKCMAAHTHOT cucTem (KoHueHTpauito TBK-pearyiounx npoayKTiB, akTUBHOCTi KaTanasu,
rNyTaTiOHNepoKCMAa3un B Nna3mi KPoBi), AOCNIAKYBANN KOHLEHTPALilo CTaTeBUX FOPMOHIB TECTOCTEPOHY i ecTpagiony,
a TAKOX KOHLEHTPALilo HITPUT-aHiOHY.
Pe3ynbratn. OnpomiHeHHs 6aTbKiB CMPUYMHANO TPUMPA30Be 3HUMXKEHHS BMiCTy TECTOCTEPOHY B Mia3Mi KpoBi Ha-
WAMKiB-CaMLiB Ta 3pOCTaHHsA aKTMBHOCTI KaTanasu B Nia3Mmi KpoBi HallafKiB-CaMULb, @ TAKOX BiporiaHe 36inbleHHs
KOHLLeHTpaLii npoTeiHy B nia3mi KpoBi HalwagakiB 06ox cTateil. BeepgeHHs NSE 6aTbkam 4o OnMpoOMiHEHHS BUKIMKANO
aKkTuBauito npouecis M0J1 y nnasmi kpoBi Hawaakie 060x cTaTei Ha Ti BipOriAHOIO 3HWUKEHHSA aKTUBHOCTI (hepMeHTiB
AHTUOKCMAAHTHOIO 3aXMCTy (KaTanasu Ta MyTaTioHNepoKcuaasm), 0aHaK 3anobirano pizakomy 3HUKEHHIO BMiCTy Tec-
TOCTEpPOHY B NNa3Mi KpOBi HalafKiB-CcaMLiB, 00yMOBNEHOMY [IiEl0 ONPOMIHEHHS Ha OpraHiam 6aTbKiB. BeemeHHs NSE
6aTbkaMm Micns ONPOMiHEHHA He CMPUYUHANO iICTOTHUX NOPYLWeHb NPO/aHTUOKCUAAHTHOT PiBHOBAru B OpraHiami Ha-
WwankiB 060x cTaTei, NpoTe He yCyBaNo HEraTMBHOTO BM/IMBY ONPOMiHEHHs GaTbKiB HA PiBEHb TECTOCTEPOHY Y Ha-
WagKiB-camuiB.
BucHoBoK. TpaHcreHepauitHuit Bnnue NSE, nposBnseTbcs pagioceHcnbinisytounmm BNacTUBOCTAMM B HALAAKIB nep-
LWOro MOKOMiHHA Y BUNALKY MOro 3aCTOCYBaHHsA O ONPOMiHEHHs 6aTbKiB.
KntouoBi cnoea: ioHi3ytoue BUNpoMiHeHHs, N-cTeapoineTaHoNaMiH, WypK, HALWAAKY, NepLIe NOKOMiHHSA.
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Transgeneration effects of N-stearoylethanolamine in irradiated rats

Objective. to explore possible transgeneration effects in the rats offspring of the first generation of parents subject-
ed to the combined effects of N-stearoylethanolamine (NSE) and external exposure.

Materials and metods. In the first generation rats of both sexes born to parents who have experienced the combined
influence of ionizing radiation at a dose of 2.0 Gy and NSE a daily dose of 50.0 mg/kg, administered before or after
exposure indicators of pro- and antioxidant systems (the concentration of TBA-reactive products, catalase and glu-
tathione peroxidase activity in plasma) were defined, concentrations of sex hormones testosterone and estradiol and
nitrite anion were studied.

Results. Irradiation of parents caused a three-fold reduction of testosterone in the blood plasma of males progeny,
increased activity of catalase in plasma of female offsprings, as well as significantly increased the concentration of
protein in the offsprings’ blood plasma of both sexes. Introduction of NSE to parents before exposure caused the acti-
vation of lipid peroxidation in plasma of both sexes offsprings” against the background of a trustworthy decrease in
activity of antioxidant enzymes (catalase and glutathione peroxidase), however, prevented a sharp reduction of
testosterone content in the blood plasma of males offsprings, conditioned by the influence of radiation on the body
of their parents. NSE introduction to parents after exposure caused no significant violations of pro/ antioxidant bal-
ance in the body of both sexes progeny, but did not eliminate the negative impact of parental exposure to testos-
terone levels in male offsprings.

Conclusion. The transgeneration impact of NSE is manifested by radio sensitizing properties in the first generation
offsprings in case of application to parents before irradiation.

Key words: ionizing radiation, N-stearoylethanolamine, rats, offsprings of the first generation.
Problems of radiation medicine and radiobiology. 2017;22:270-281.

BCTVYII
¥V 3B’43Ky 3 MOTipIIEHHSIM CTaHy HaBKOJUIITHBOTO Cepe-
JOBUIIIA i 3pOCTAaHHSM KiJIbKOCTi 3aXBOpIOBaHb, HeOe3-
MEYHUX JJI51 KUTTS i 310pOB’S TIOAUHU, HAyKOBa po3p00-
Ka HOBMX METO/IB i 3aC00iB, CIIpSIMOBAaHMX Ha 30€peXKeH-
HS1 3II0POB’SI HACEJICHHSI, € BAXK/IMBUM 3aBIaHHSIM IS CIIe-
iajicTiB y raiy3i MeguuuHU, OioJiorii, dapmaxoJorii.
3HayHa yBara B [IbOMY HaIlpsSIMKY 3BEpHYTa J0 Ipernapa-
TiB, Jil0YOI0 PEYOBUHOIO SIKUX € KaHaOiHoinu. BcTaHOB-
JIeHi KaHaOiMiMeTUYHi BJIACTUBOCTI MaJIOHOJSIPHUX 0io-
JIOTiYHO akTMBHUX dininiB N-anuneraHonaminiB (NAE)
[1-3]. OTpumaHi pe3yabraTv CBimyaTh PO aHTUOKCUAA-
HTHY, OpsSIMy MEMOPaHOTPOITHY Ta MEMOPaHOIIPOTEKTOP-
Hy [ito JociigxkeHux criojyk. ITokazaHo, 1o NAE 3 Ha-
CUYEHUMHU JIaHIIOKKAMU, 30Kpema, N-cTeapoileTaHO-
JamidH (NSE) Moxe NMpUrHidyBaTy picT MyXJIWH, ITiIBU-
1LlyBaTU aKTUBHICTb (DEPMEHTIB aHTMOKCUAAHTHOI CUCTEe-
MU i raJlbMyBaTU HAKOMWYEHHS MPOIYKTIiB ITePOKCUIHO-
o OKMCHEHHs JinimiB [4—6], 110 CTaJlo OCHOBOIO IJIst
BUBYEHHSI pamioMoaunpikyrouux BiactuBocteid NSE.
Pobit, s1Ki cTOCYIOTbCS TpaHCreHepalifHOIro BILIUBY
NSE Ha crtaH 3m0poB’s HaIlaAKiB TEPIIOro ITOKOJIHHS

INTRODUCTION
Due to deterioration of the environment and the
growing number of diseases that are dangerous to
human life and health, the scientific development of
new methods and tools aimed at maintaining the
health of the population is an important task for
specialists in medicine, biology and pharmacology.
Much attention is paid in this regard to drugs,
which active ingredient are cannabinoids.
Cannabimimetic properties were established in
low-polar biologically active lipids N-acylethanol-
amines (NAE) [1—3]. Obtained esults prove to
antioxidant, direct membrane protective and mem-
brane-acting effects of studied compounds. It was
shown that NAE with saturated chains, in particu-
lar, N-stearoylethanolamine (NSE) can suppress
tumor growth, increase enzyme activity of antioxi-
dant system and inhibit the accumulation of lipid
peroxidation products [4—6], that was the basis for
studying of the radiomodifying properties of NSE.
Works related to transgeneration impact of
NSE on the health of first generation offsprings
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OIPOMiIHEHMX 0ATHKiB 3 METOIO KOPEKIIii B MaliOyTHHOMY
BiIMOBIAHUX 3MiH, B AOCTYITHilA JliTepaTypi MM HE 3HAMIII-
Ju. BpaxoByrouu morepenHbO OTPUMAaHi eKchepuMeH-
TaJIbHi JaHi BiTHOCHO PamionpoTeKTOPHOTO BIUIMBY Ipe-
napatry NSE B onpoMiHEHMX IIypiB, MU BUBYAIU HOTO
BILIMB Ha HalaakiB nepiuoro nokoaiHHs (F1) wypis, Ha-
POMXEHNX BiJl onmpoMiHeHnX B 103i 2,0 [p 0aTbKiB, IKNM
Beoauau NSE 3 pospaxyHky 50,0 Mr/Kr Macu Tija yrnpo-
JIOBX 7 116 10 abo Tmiciist onpoMiHeHHs. B pociimkeHHSIX
BU3HAYAJIM KOMIUIEKC MOKA3HUKIB, IKi XapaKTepU3YIOTh
MOLIKOIKYIOUMIA BILUIMB 10HI3YKOUOTO BUITPOMiHEHHSI.

META JOCJIIJI2ZKEHHA

BuBUMTM MOXIMBI TpaHcreHepaliliHi epeKTh y Ha-
1IaAKiB MeplIoro NOKOJiHHS LIypiB B YMOBaxX KOMOiHO-
BaHoro BIUIMBY NSE Ta 30BHILIHBOTO OMPOMiHEHHS iX
0aTbKiB.

MATEPIAJIN TA METOJIU TOCIIIZKEHHA
HocmimkeHHs TpoBeneHi Ha 60 ctaTeBO3piInX OLIMX J1a-
ObopaTopHUX IIypax obox crareit Macoro 180-200 r, Ha-
mankax mnepiuoro nokosiHHsg (F1), 6aTbku skux Oyau
orpomiHeHi B 103i 2,0 Ip Ta mepopanbHO (Yepe3 30H.M)
orpumyBanu NSE 3 pospaxynky 50,0 Mr/kr macu Tina
yIpoaoBX 7 mi6 10 abo Micyst OrpoOMiHEHHS.

IypiB F, oTpuMyBaiu LUISIXOM CIaplOBaHHSI OaTbKiB
BimmmoBigHoI rpynu (Ta6s. 1). 3a movyaToK BiJTiKy TIpuii-
MaJii TepMiH onpoMiHeHHs 6aThKiB. [Ticiss HapomKeHHS
Fi po3camxyBanu BiIMoBiAHO Tpymi I yTpUMyBaiud B
CTaHJApTHUX yMoBax BiBapito. ITiciass gocsrHeHHsT cTa-
TEBOI 3PiJ0CTi TBAPUH BUBOAWIIN 3 €KCIIEPUMEHTY LIS~
XOM MUTTEBOI IeKariTallil rJbAOTUHOIO.

Ta6nauusa 1

of exposed parents to correct relevant changes in
the future were not found in the available litera-
ture. Taking into account previous experimental
data on the radioprotective impact of NSE in
irradiated rats, we studied its effect on the off-
springs of the first generation (F1) born to par-
ents exposed at a dose of 2.0 Gy consuming daily
50.0 mg/kg of NSE within 7 days before or after
irradiation. A set of parameters that characterize
the damaging effects of ionizing radiation was
determined.

OBJECTIVE
To explore a possible transgeneration effects in rats
offsprings of the first generation born to parents

subjected to the combined effects of irradiation
and NSE.

MATERIALS AND METHODS

Research were conducted at 60 mature white labora-
tory rats of both sexes weighting 180-200 g, the first
generation progeny (F;) whose parents had been
exposed to 2.0 Gy of single total body irradiation and
orally (through a tube) injected with 50.0 mg/kg of
NSE within 7 days before or after irradiation.

F, rats were obtained by mating parents in
respective groups (Table 1). The term of parents
irradiation was considered as origin. After the birth
F, were caged according to groups and kept under
standard vivarium conditions. After attaining the
puberty animals were removed of the experiment
via instant decapitation by guillotine.

Po3nogin wypie F1 no rpynax y BignoBigHOCTi 0 yMOB eKCNEepUMEHTY

Table 1

The F; rats grouping according to experimental conditions

Ne rpynu* Crartb Hawapkis

Bnnus, 3piiicHeHwit Ha 6aTbkiB / parents treatment

Group # Gender of offsprings

ONpOMiHEHHS BCbOro Tina 2Mp
irradiation 2.0 Gy whole body

BeeaeHHsa NSE 50,0 mr/kr npotarom 7 gHie
NSE feeding 50.0 mg/kg within 7 days

1 3 Hi / No
2 3 Hi / No
3 3 Tak / Yes
4 3 Tak / Yes
5 3 Tak / Yes
6 Q Hi / No
7 Q Hi / No
8 Q Tak / Yes
9 Q Tak / Yes
10 Q Tak / Yes

Hi / No
Tak / Yes
Hi / No
[lo onpomiHeHHs / Before exposure
MNicns onpomitenHs / After exposure
Hi / No
Tak / Yes
Hi / No
[lo onpomiHeHHs / Before exposure
MNicns onpomiHenHs / After exposure

lMpumiTka. *B koxHii rpyni N=6.
Note. *In each group n=6.
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Jist joctiakeHb BUKOPHUCTOBYBAJIM IJIa3My LIMTPATHOI
KpoBi (y CIiBBiIHOILIEHHI KpOB : LUTpaT 5 : 1) micis
neHTpudyrysanasa 10 xB mpu 500 g.

KomMriekc NOKa3HMKIB, $IKi BU3HAYaad B JaHUX
TOCJTIIKEHHSX, OOpaHUIA 3 YpaxyBaHHSM MOIIKOIKYIOYOi
1ii ioHi3ytouoi pazjawii Ha opraHism. [i BIUIMB BUKJIMKAE yT-
BOPEHHSI B TKAHWHAX BEJIMKOI KiJIbKOCTI BiIbHOpaauKasb-
HUX CITOJYK, IPU3BOAUTH 10 aKTUBALlil ITPOLIECiB ITEPEKUC-
HOTO OKMCHEHHSI JIiMiiB, 3HWKEHHSI aKTUBHOCTI aHTUOK-
cupgaHTHOI cucteMH (AOC), BHACTIIOK YOr0 MOPYLIYETHCS
cuntes JIHK, pyiliHyeTbcs cTpykTypa MemOpaH [7].
KinieBi mpoayKTu MNEpOKCUIHOTO OKMCHEHHS JIITiIiB
(TBK-akTuBHI MpOmyKTH) (POPMYIOTBCS TIPU JECTPYKIIii
MOJIIHEHACUYEHUX XXUPHUX KHUCOT 3 YTBOPEHHSIM BEJIMKOI
KiJIbKOCTI KapOOHIIbHUX CITOJIYK, B TOMY UMCJIi MaJIOHOBO-
ro gianpaeriny (MIA), sikuii € 6ioMapKepoM BilbHOpaIK-
KaJIbHOTO MEePOKCUAHOTO oKucHeHHs aiminiB (ITOJI).
MIximmBomy edekTy BilbHUX pamukaiiB mpotuiaie AOC,
CHOJIYKM $SIKOI 30aTHI HelTpaiidyBaTy BiJIbHI pagukanu. B
3B’SI3KY 3 LIMM BaXKJIMBUM € BU3HAUEHHSI aKTUBHOCTI OC-
HoBHUX (pepMeHTiB AOC: KaTasia3u, CylepoKCUAaAUCMyTa-
3u (COM), rnyrarionnepokcuaasu (I'TT). XapakrepucTrka
MpO- Ta AaHTUOKCUIAHTHOI CUCTEM € 3arajIbHOIIPUIHSITOIO
y panpiobionoriyHux gocmimkeHHsx [8]. IHTeHCUBHiCTb
npoueciB ITOJI BuzHayanu 3a HakonumyeHHsIM TBK-ak-
TUBHMX OPOAYKTiB 3a MeToaoM 0. A. BranumuponaiA. 1.
Apuaxkona [9] 3 nesskoro momudikariero [10]. EkctraKIIiio
cyIiepHaTaHTy BUMiproBain Ha criektpodoromerpi CD-46
B KIOBETi TOBIIMHOIO 1 CM ITpY AOBXWHI XBUJIi 532 HM TTpo-
TU KOHTPOJIbHOI MPOOH, IO 3aMiCThb 0iOJIOriYHOro Ma-
tepiamy mictrna 0,2 M Bonn. KontenTpariito ThK-akTuB-
HUX MPOAYKTiB PO3paxoByBaju, BUKOPUCTOBYIOUM KO-
editieHT MosstpHoi ekcTrHKIT M/A 1,56:10° M'-cm™.

AKXTUBHICTb KaTaja3u BU3HAYaJIM 3a LIBUAKICTIO PO3-
nagay MepoOKCUAY BOMHIO V MIKpOMOJISIX (MKMOJIb) TIe-
POKCHUIY BOJIHIO, 1110 OYB pO3KJIaAeHUI B €eH3UMaTUYHIl
peakitii [11].

AxtusHicTb I'TI BU3Hauaau 3a HAKOMMUYEHHSIM Y cepe-
TOBUII iHKyOamii okucieHoro riyTaTioHy [12]. Ak-
TUBHICTb €H3UMYy BUpaxaad y HaAHOMOJISIX (HMOJIb)
OKWCJIEHOTO IJIyTaTioHY, 110 YTBOPMUBCH 3a 1 XB 3 po3pa-
XYHKY Ha 1 mr Ginka.

IToka3zHuKkoM (PYHKIIIOHAILHOTO CTaHYy CTaTeBOi
CHCTEMHU B YMOBAX TOTaJIbHOTO OIPOMiHEHHSI € KOHIIE-
HTpallis cTaTeBUX rOpMOHiB. OTIPOMiHEHHSI TOJIOBHO-
ro MO3KY 3IJaTHE IIPU3BECTH MO 3MiHM KOHIICHTpALIil
CTaTeBUX TOPMOHIB, 3aTPUMKHU POCTY, IIPOTPECYIOUNX
MEHTaJbHUX PO3JaiB Ta iHIIMX HEBPOJIOTIUHUX MOPY-
IIeHb.

st oiHKM (PYHKIIIOHAJTBHUX 3MiH Y TOHAOHIN cuc-
TeMi JOCJiIXKYBaJll KOHLEHTPALIil0 TeCTOCTEPOHY i eCT-

For research citrate plasma of blood (in the
blood : citrate ratio of 5 : 1) was used after centrifu-
gation for 10 minutes at 500 g.

A set of indicators used in these studies was cho-
sen considering the damaging effects of ionizing
radiation on the body. Its impact causes the pro-
duction in tissues of large amounts of free radical
compounds leading to activation of lipid peroxida-
tion, decreased activity of antioxidant system
(AOS), so that DNA synthesis is disturbed, the
structure of membranes destroyed [7]. The end
products of lipid peroxidation (TBA-active prod-
ucts) are formed by the degradation of fatty acids
with appearance of a lot of carbonyl compounds
including malondialdehyde (MDA), a biomarker
of free radical lipid peroxidation (LPO). Harmful
effects of free radicals counteracts the AOS, which
compounds are able to neutralize free radicals. In
this regard, it is important to determine the activi-
ty of the main AOS enzymes: catalase, superoxide
dismutase (SOD), glutathione peroxidase (GP).
Characteristics of pro- and antioxidant systems are
generally accepted in radiobiological studies [8].
LPO intensity was determined by the accumula-
tion of TBA-active products according to [9] with
some modifications [10]. Extinction of the super-
natant was measured on a spectrophotometer SF-
46 in a cavity thickness of 1 cm at a wavelength of
532 nm against a control sample, containing 0.2
ml of water instead of biological material. The
concentration of TBA-active products was calcu-
lated using a molar extinction coefficient of MDA
1.56-10° M-cm™.

Catalase activity was determined by the rate of
hydrogen peroxide decay method [11] in micro-
moles of hydrogen peroxide, which was breaked
down in enzymatic reaction.

GP activity was determined by the accumulation of
oxidized glutathione in the incubation medium [12].
The activity of enzyme was expressed in nmol of
oxidized glutathione, formed by 1 minute per 1 mg
of protein.

The concentration of sex hormones is an indica-
tor of the functional state of the reproductive sys-
tem in conditions of whole body exposure.
Irradiation of the brain can lead to changes in the
concentration of sex hormones, growth retarda-
tion, progressive mental disorders and other neuro-
logical disturbances.

To evaluate the functional changes in the
gonadal system testosterone and estradiol concen-
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paziony B ria3Mi KpoBi 3 BUKOPUCTaHHSIM HabOpiB pe-
aKTUBIiB UIS1 TBepAO(a3HOr0 iIMyHOEH3MMHOTO aHasi3y
(ELISA) dipmu «Ipanym» (Ykpaina). BumiproBaHHs
MPOBOAMIM Ha TaHueTHoMmy aHamizaTopi STATFAX
2100.

HaxkonuueHHs BiUIbHUX paAuKasliB MPU3BOAUTH 10
PO3BUTKY IMOPYIIEHb y CUCTEMi CUHTE3Y OKCHUIY a30Ty
(NO) — cnonyku, siKa Bifirpae B opraHi3aMi peryasaTopHy
Ta 3aXUCcHY poJib [13, 14].

J1st BUBHaUYEHHS KOHLIEHTPallil HITPUT-aHiOHY BUKO-
pucTtoByBaiM peakuito Ipica, sika mojisra€ B KOJOpPU-
MeTpii 3a0apBJIEHOI0 KOMIUIEKCY POXKEBOTO KOJIbOPY
COJIi ia30Hil0, 110 YTBOPIOEThCS TpU B3aemoii NO;»™ 3
cynbdaninaminoMm ta N(l-HadTwn)-eTwneHaiaMiHOM Y
KuCJIoMY cepeaoBulili — meton Ipin [15].

Bwmict npoTteiny Bu3Hava M 3arajibHOBXKHUBAHUM METO-
nom Bpendopxn [16].

ExcnepruMeHTalbHI 1aHi 00p0o0Isid 3araIbHONPUIAHS -
TUMU METOAAaMU BapialliiiHOI cTaTUCTUKU. [IJ1s1 mepeBipKu
CTaTUCTUYHOIO 3HAUYCHHS OTPUMaHUX JAHUX BUKOPUCTO-
BYBaJIM MapaMeTpUYHUI t-Kputepiii CThIofeHTa 3a 10I0-
MOTOI0 MaKeTy MpUKJIaaHuX IporpamM Statistica 5,0 [17].

PE3VJIBTATU TA OBTTOBOPEHHS
3 maHuX, MpeAcTaBJIeHUX Y Taba. 2 BUAHO, 11O OMPOMi-
HEHH$ 0aTbKiB HE CIIPUYMHSIIO BipOTiAHMUX 3MiH BMIiCTy
TBbK-akTuBHUX OpPOAYKTIB B IJIa3Mi KpOBi HalllagKiB-
camiiB (rpymna 3).

3actocyBaHHs NSE 0GaTbkaM 10 OMpPOMiHEHHS 3y-
MOBJIIOBAJIO BiporigHe 3pocTaHHs1 BMicTy TBK-akTuB-
HMX TIPOAYKTIB B IJIa3Mi KPOBi iIX MOTOMKIiB 40J0BiUO1
crati (rpyna 4). Beenenns NSE 6aTbkaM miciisi onpo-
MiHeHHs (rpyna 5) CyTTEBO HE BIIJIMBAJO Ha BMICT
nocaimkyBanux npoaykTiB ITOJI B ma3mi KpoBi caM-
LiB-HaLIAIKiB.

Ta6nuusa 2

tration were investigated in plasma using sets of
reagents for solid phase enzyme linked
immunosorbent analysis, supplied by «Granum»
(Ukraine). Measurements were performed on flat-
bed analyzer STATFAX 2100.

The accumulation of free radicals leads to dis-
turbances in the system of the nitric oxide (NO)
synthesis — compound, which plays in the body
regulatory and protective role [13, 14].

To determine the concentration of nitrite anion
Gris reaction was used, which consists in col-
orimetry of pink colored complex of diazonium
salts formed by the interaction of NO;~ with sul-
fonamide and N(1-naphthyl)-etylendiamine in an
acidic environment — Green method [15].

The protein content was measured by common-
ly used method of Bradford [16].

Experimental data were processed by conven-
tional methods of variation statistics. To test the
statistical significance of the data parametric t-
Student test was used for the applied software
Statistica 5.0 [17].

RESULTS AND DISCUSSION

According to the data in table 2, the exposure of
parents did not cause any significant alteration in
the content of TBA-active products in the blood
plasma of male offsprings (group 3).

Application of NSE to parents before exposure
resulted in significant increase of the TBA-active
products content in the blood plasma of male off-
springs (group 4). Introduction of NSE to parents
after irradiation (group 5) did not significantly
affect the contents of studied products of lipid per-
oxidation in plasma of male offsprings.

Bmict TBK-akTMBHMX NpoAyKTiB B nna3mi KpoBi camuie F1, HapopKeHUx 6aTbKamu, AKi 3a3Hanu 0fHOPa30BOro
onpomiHeHHA BCboro Tina B ao3i 2,0 Mp, Ta otpumyeanu NSE B go3i 50,0 mMr/kr npotarom 7 gHiB go a6o nicna

onpomMiHeHHA
Table 2

The blood plasma of TBA-active products content in the F; males born to parents exposed to 2.0 Gy of single
total body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

BmicTTBK-akTuBHUX npoaykTis

p<0,05 mix rpynamum, Lo NOPiBHIOIOTLCS

(mkmonb MA /mn nna3mu, M = m)

Groups of animals (see Table 1)

MDA concentration
(umol/ml of plasma, M + m)

p<0.05 between compared groups

1 1,47 £0,17
2 1,70 £ 0,26
3 1,41 £0,23
4 1,97 £0,13
5 1,50 £ 0,09
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Ta6auua 3

Bmict TBK-akTuBHUX npoAyKTiB B niasmi KpoBi camuub F1, HapoaXkeHnx 6aTbKaMu, AKi 3a3Hann ofHOPA30BOro
onpomiHeHHA BCboro Tina B fo3i 2,0 Ip, Ta orpumyBanu NSE B go3i 50,0 Mr/Kr npotarom 7 gHiB go a6o nicnsa

onpomMiHeHHsA
Table 3

The blood plasma of TBA-active products content in the F, females born to parents exposed to 2.0 Gy of sin-
gle total body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

BmicTTBK-akTuBHUX npoaykTis

p<0,05 MmiX rpynamu, W0 NOPiBHIOOTLCS

(Mmkmonb MOA /mn nnasmu, M = m)

Groups of animals (see Table 1)

MDA concentration
(pmol/ml of plasma, M = m)

p<0.05 between compared groups

6 1,92 £0,10
7 1,38 £ 0,05
8 1,90 £ 0,22
9 2,38 0,09
10 1,81 +£0,09

6-7
7-8
6-9, 7-9, 8-9
7-10,9-10

AmHasoriyHi 3MiHu BMicTy niponyKtiB ITOJI Oynu BusiB-
JIeHi y TU1a3Mi KpoBi HalllaaKiB XKiHOYOi cTaTi (Tadsa. 3,
rpymu 9, 10).

JaHi, 111010 aKTUBHOCTI KaTajia3u B IJ1a3Mi KpOBi Ha-
1IAJKiB TepIIoro MOKOJiHHS Bif 0aThbKiB, SIKi 3a3HAIU
KOMOiHOBaHOI Jii 0AHOPA30BOro 30BHILIHBOTO i0Hi3YI0-
yoro BurnpoMideHHS B 103i 2,0 Ip Ta NSE B mo3i 50,0
MT/KT, BBEIEHOro OO0 abo IicJisi ONMPOMiIHEHHS, IMpe-
CTaBJIeHi B Ta01. 4 Ta 3.

OnpomiHeHHsI 6aThbKiB He CIIPUYMHSLIO BipOTiAHUX 3MiH
aKTMBHOCTI KaTajla3y B IJ1a3Mi KPOBi HaILAJIKiB YOJIOBiUOL
crati (rpyna 3). Y camiiB F;, 0aTbKu SIKMX OTpUMYBaIU
NSE 1o onpoMiHeHHs (Tpyna 4), BUSBIEHO CTAaTUCTUIHO
JIOCTOBipHE 3HMXKEHHSI aKTUBHOCTI Kataiasu. [Ipote, K-
mo 6atekaM NSE BBoamiH 1icsst ompoMiHeHHS (TpyTia S),
aKTHBHICTb KaTaja3u y HalllaJKiB-caMlliB, HaBITaKu, Oysa
BMIIIOIO 3a 11 3HAYEHHS Y TBApUH K y TpyIIi 3, Tak i 4.

Jeuro iHIIi 3MiHM aKTMBHOCTI KaTajla3u OyJIu BUSIB-
JIeHi B TJTa3Mi KpOBi HaIllaJKiB-caMULb (Tabu1. 5). Ompo-

Ta6nuusa 4

Similar changes in the content of lipid peroxida-
tion products were detected in plasma of female
offsprings (Table 3, groups 9, 10).

Information about the activity of catalase in plas-
ma of the F; descendants of parents who have been
subjected to the combined action of a single exter-
nal ionizing irradiation at a dose of 2.0 Gy and
NSE at a dose of 50.0 mg/kg, administered before
or after exposure are presented in Tables 4 and 3.

Parental irradiation caused no significant changes
of plasma catalase activity in male offsprings (group 3).
In F, males, whose parents had received NSE before
exposure (group 4), statistically significant decrease in
catalase activity was registered. However, if NSE was
applied to parents after irradiation (group 5), catalase
activity in male offsprings, by contrast, was higher
than value of the animals in group 3, and 4.

Some other changes of catalase activity were
detected in plasma of female offsprings (Table 5).

AKTMBHIiCTb KaTanasu B nna3mi KpoBi camuiB F;, HapomKeHux 6aTbKamu, AKi 3a3Hanu ofHOPa30BOro on-
pomiHeHHA Bcboro Tina B Ao3i 2,0 p, Ta orpumysanu NSE B go3i 50,0 mr/kr npotarom 7 gHiB ao a6o nicns on-

poOMiHeHHsA
Table 4

The blood plasma catalase activity in the F1 males born to parents exposed to 2.0 Gy of single total body irra-
diation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

AKTMBHICTb KaTanasu

p<0,05 mix rpynamu, W0 NOPiBHIOOTLCS

(MKMonb/xB/Mr npoteiny, M = m)

Groups of animals (see Table 1)

The activity of catalase
(umol/min/mg of protein, M + m)

p<0.05 between compared groups

1 0,74 + 0,002
2 0,51 0,06
3 0,77 £ 0,06
4 0,61 +0,03
5 0,80 + 0,04

275 &



EKCINEPUMEHTAJIbHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

Ta6auua 5

AKTUBHiCTb KaTanasu B nsa3mi KpoBi camuub Fi, HapopKeHux 6aTbKamu, AKi 3a3Hanu ofHOPA3oOBOro on-
pomiHeHHA Bcboro Tina B Ao3i 2,0 p, Ta orpumysanu NSE B go3i 50,0 mr/kr npotarom 7 gHiB ao a6o nicns on-

pOMiHeHHsA
Table 5

The blood plasma catalase activity in the F, females born to parents exposed to 2.0 Gy of single total body
irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

AKTMBHICTb KaTanasu

p<0,05 miX rpynamu, W0 NOPiBHIOOTLCS

(MKMonb/xB/Mr npoteiny, M + m)

Groups of animals (see Table 1)

The activity of catalase
(umol/min/mg of protein, M + m)

p<0.05 between compared groups

6 0,65 = 0,02
7 0,64 + 0,06
8 0,89 +0,1 6-8
9 0,57 £ 0,03 6-9, 8-9
10 0,62 + 0,06 7-10, 8-10
MiHEHHsI 0aThKiB BUKJIMKAJIO BiporigHe 3pocTaHHs ak-  Irradiation of parents caused significant

TUBHOCTiI (DEPMEHTY B IJ1a3Mi KPOBi HAILAAKiB >KiHOYO1
crati (rpyna 8); BBemeHHS OaTthkaM NSE nmo om-
POMiHEHHSI TIPU3BOJAMIO A0 BipOTiZHOIO 3MEHILIEHHS
aKTUMBHOCTI KaTajla3M B MJ1a3Mi KpOBi CaMULlb-HalllaAKiB
(rpyna 9); a 3actocyBaHHs NSE 0Garbkam Iicist om-
pPOMiHEHHSI, 3anobirajao 3MiHaM aKTUBHOCTI JOCIiIXY-
BaHOIro (pepMEeHTY B IIa3Mi KPOBi HaIIaAKiB >KiHOYOIL
crarti (rpyma 10).

OTxe, oTpuMaHi AaHi, 1IOAO aKTUMBHOCTI KaTaja3u
JI00pe y3roJIxKylThCsl 3 pe3yJibTaTaMU 11010 BMIiCTy IPO-
nykTtiB [1OJI, a came: 3poctanHs BmicTy nmponykTis [TOJI
CYIIPOBOJIKYETHCSI 3HUKEHHSIM aKTUBHOCTI KaTajla3u B
mia3Mi KpoBi HaIlAAKiB K YOJOBiYOi, TaK i >KiHOYOIL
cTari.

VY tabs. 6 HaBeneHO JaHi 11010 aKTUBHOCTI 1Ie OJI-
Horo (epMeHTy aHTUOKCUAAHTHoro 3axucty — ITI,
SJKWI Mae COiIbHUIA cyOCcTpaT 3 KaTajla3ol — IMepOK-
CHJ BOIHIO.

Ta6aumusa 6

increase of enzyme activity in plasma of female
offsprings (group 8); application of NSE to par-
ents before irradiation led to significant reduc-
tion of catalase activity in plasma of female off-
springs (group 9), and use of NSE for parents
after exposure prevented changes of investigated
enzyme activity in plasma of female offsprings
(group 10).

Thus, the data on the activity of catalase are in a
good agreement with the results about content of
lipid peroxidation products, namely an increase of
lipid peroxidation products content is accompa-
nied by decreased activity of catalase in plasma of
both male and female descendants.

Table 6 presents data on the activity of another
enzyme of antioxidant defense — GP which shares
with catalase a common substrate — hydrogen per-
oxide.

AKTUBHicTb rnyTaTioHnepoKcmaasu B nnasmi KpoBi camuis Fi, HapopKeHMx 6aTbKamu, AKi 3a3Hanu ogHopaso-
BOro onpomMiHeHHA BCbOro Tina B Ao3i 2,0 Mp, Ta otpumyBanu NSE B go3i 50,0 mr/Kr npoTtarom 7 gHiB ao a6o

nicna onpomiHeHHA
Table 6

The blood plasma glutathione peroxidase activity in the F; males born to parents exposed to 2.0 Gy of sin-
gle total body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

F'pynu TBapuH (auB. Tabn. 1)

AKTUBHICTb rnyTaTioHnepokcupasu

p<0,05 Mmix rpynamum, L0 NOPiBHIOIOTLCS

(Hmonb/xB Ha 1 Mr npoteidy, M + m)

Groups of animals (see Table 1)

The activity of glutathione peroxidase
(nmol/min per 1 mg of protein, M = m)

p<0.05 between compared groups

63,02 + 3,23
50,09 + 2,72
60,88 +4,77
51,00 = 2,58
61,16 £ 5,10

[S2I ~ RGN BN O R

1-2

1-4
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AKTUBHiCTb rnyTaTioHnepoKcMAasm B niasmi KpoBi camuub F1, HapoaXKeHUx 6aTbKamu, AKi 3a3HaNM ofHOPa30-
BOro onpomiHeHHA BCboOro Tina B Ao3i 2,0 Mp, Ta orpumyBanu NSE B go3i 50,0 mr/kr npotarom 7 aHie go a6o

nicns onpomiHeHHA
Table 7

The blood plasma glutathione peroxidase activity in the F; females born to parents exposed to 2.0 Gy of sin-
gle total body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

AxTMBHICTb FnyTaTioHNepokcuaasu

p<0,05 MmiX rpynamu, W0 NOPiBHIOOTLCS

(Hmonb/xB Ha 1 Mr npoteiHy, M + m)

Groups of animals (see Table 1)

The activity of glutathione peroxidase
(nmol/min per 1 mg of protein, M = m)

p<0.05 between compared groups

6 56,22 + 1,61
7 4519 +1,33
8 58,04 + 3,94
9 47,58 + 2,57
10 58,35 + 4,05

SIX BUIHO 3 maHMX Tabj. 6, OMpOMiHEHHST OAaTHKIiB He
CIPUYMHSIIO 3MiH aKTUBHOCTI (hepMEHTY B IJ1a3Mi KpOBi
camuiB F; (rpyna 3). Beegenus 6atekam NSE miepen orr-
POMiHEHHSIM IPU3BOAMIO A0 BipOTriTHOIO 3MEHIIEHHS
aktuBHocTi I'Tl B mia3mi KpoBi HallagKiB 4YOJI0BIiYO1
crari (rpyna 4), ane 3acrocyBaHHd NSE 0arbkaMm miciis
OMNPOMiHEHHSI HE BUKJIMKAJIO iCTOTHUX 3MiH aKTUBHOCTI
JOCIiIKyBaHOTO (hepMeHTY (rpymna 5).

Amnasoriydi 3MiHu akTUBHOCTI I'TI Oynu BusBiEHi i B
nja3Mi KpoBi IIypiB-caMMIlb IEPLIOTO IMOKOJiHHS
(tabu1. 7, rpynu 9, 10).

Hi onpominenHs, Hi aig NSE Ha 6aTbKiB He BIJIN-
BaJIM Ha BMICT ecTpaJiosly B IJIa3Mi KPOBi HalllaJIKiB
NepuIoro MOKOJIiHHS 000X cTaTeil (maHi He HaBO-
ISITHCS).

Pesynabratu mochimXeHHST BMIiCTy TECTOCTEPOHY B
Tu1a3Mi KpoBi HamaakiB F momaHi B Tab. 8§—9.

A BuaHO 3 Taba. 8, BIJIMB ONPOMiHEHHS Ha 0aTh-
KiBCbKMU OpraHi3M MPUBOAUB 10 iCTOTHOTO 3HUXKEH-

Ta6nauusa 8

As it can be seen from Table 6, irradiation of par-
ents did not cause changes in GP activity in plas-
ma of male F; (group 3). Introduction NSE to par-
ents before irradiation resulted in a reliable
decrease of GP activity in plasma of male off-
springs (group 4), but the use of NSE after expo-
sure of parents did not cause significant changes in
the studied enzyme activity (group 5).

Similar changes of GP activity were found in
plasma of first generation female rats (Table 7,
groups 9, 10).

Neither irradiation, nor NSE influence to par-
ents affected the content of estradiol in plasma of
both sexes descendants of the first generation (data
not shown).

Values of testosterone content in the blood plas-
ma of F; offsprings are presented in Tables §—9.

As shown in the Table 8, the effect of parent's
body exposure to radiation led to significant

BmicT TecTocTepoHy B nnasmi KpoBi camuis Fi, HapogKeHux 6aTbKamu, AKi 3a3HanNu 0fHOPa30BOro onpomi-
HeHHA Bcboro Tina B go3i 2,0 lp, Ta orpumyeanu NSE B po3i 50,0 Mr/kr npotarom 7 gHiB go a6o nicna on-

poMiHeHHA
Table 8

The blood plasma testosterone content in the F; males born to parents exposed to 2.0 Gy of single total body
irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

BmicT TectocTtepoHy
(Hmonb/n, M = m)

p<0,05 mix rpynamu, W0 NOPiBHIOOTLCS

Groups of animals (see Table 1)

The content of testosterone
(nmol/L, M+m)

p<0.05 between compared groups

1 22,37 2,04
2 19,94 + 3,69
3 74 +227

4 14,98 £ 1,17
5 8,27 £ 0,58
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Ta6auusa 9

BmicT TecTocTepoHy B nna3mi KpoBi camuub Fi, HapoaXkeHux 6aTbKamu, AKi 3a3HanM 0AHOPA30BOro ONpomi-
HeHHA Bcboro Tina B go3i 2,0 Mp, Ta otpumyeanu NSE B po3i 50,0 Mr/kr npotarom 7 gHiB go a6o nicna on-

poMiHeHHA
Table 9

The blood plasma testosterone content in the F, females born to parents exposed to 2.0 Gy of single total
body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

Bmict TectocTtepoHy
(Hmonb/n, M = m)

Groups of animals (see Table 1)

The content of testosterone
(nmol/L, M+m)

© oo N

—_
o

1,87 £0,32
2,57 0,35
2,40 £ 0,30
2,63+0,35
1,73+0,18

HS KOHILEHTpalil TeCTOCTepOHY Yy HallaAKiB 4o-
JioBiyoi crtati (rpyma 3). 3a ymoB BBeaeHHs NSE
0aTbKaM 0 OoNMpoMiHeHHd (Tpyma 4), BMiCT TeCTOCTE-
pOHY Yy HaIIaJIKiB OYB y ABa pa3y BUIIMI, TOPIBHSIHO
3 TPYNOI0 IIYpiB, OAThbKM SIKUX 3a3HaJIW TiJIbKU OII-
pPOMiHEHHS, Xoua BCe X JOCTOBIPHO HMXYWIA, HiX Yy
HallaaKiB iHTaKTHUX OaTbKiB (rpyma 1). BBemenns
NSE 6artbkam micas onpoMiHeHHs (rpymna 5), He 3a-
no0irajo 3HUXKEHHIO BMIiCTY TECTOCTEPOHY Y 1X MOTO-
MCTBa.

He Oysio BUSIBJIEHO CTaTUCTUYHO BipOTiAHUX BiAMiH-
HOCTE MiX TIpynamMud IIOJO BMICTy TECTOCTEPOHY B
11a3Mi KpoBi caMUllb-HaILAAKIB (TabJI. 9).

Pesynbratu gociigXeHHs PiBHIB HIiTpUT-aHIOHY B
1a3Mi KpoBi HamanakiB F; HaBegeHno B Tabm. 10—11.

Sk BumHO 3 maHux Ta6a. 10, ompomiHeHHS OaThbKiB
HE CIPUYMHSIIO 3MiH BMICTY HITPpUT-aHIOHY B MJa3Mi
KpoOBi HamankiB-caMuiB (rpymna 3). 3acTocyBaHHS
NSE o6arbkam 1o (rpyma 4) Ta tmmicag (rpyma 5) om-

Ta6auusa 10

reduction of testosterone concentration in male
offsprings (group 3). In the group of animals whose
parents received NSE before irradiation (group 4),
testosterone content was two times higher com-
pared to the group of rats whose parents were sub-
jected to only exposure, but still significantly lower
than in descendants of intact parents (group 1).
Introduction of NSE to parents after irradiation
did not prevent the reduction of testosterone con-
tent in their offsprings (group 5).

There were no statistically significant differences
between groups regarding the content of testosterone
in the blood plasma of female offspring (Table 9).

Results of nitrite anion levels research in plasma
of F descendants are presented in Tables 10—11.

As can be seen from Table 10, irradiation of par-
ents did not cause changes in the content of nitrite
anion in plasma of male offsprings (group 3). NSE
application to the parents before (group 4) or after

BmicT HiTpuT-aHioHy B nna3mi kpoei camuis F1, HapopkeHux 6aTbKamMu, AKi 3a3HanM OfHOPA30BOro ONpoMi-
HeHHA BCbOro Tina B ao3i 2,0 Ip, Ta otpumyBanu NSE B f03i 50,0 Mr/Kr npotarom 7 gHiB go a6o nicna onpo-

MiHeHHSA
Table 10

The blood plasma testosterone content in the F; males born to parents exposed to 2.0 Gy of single total body
irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

BMicT HiTPUT-aHiOHY

p<0,05 mix rpynamu, W0 NOPiBHIOOTLCS

(nmonb/mMr npoteiny, M = m)

Groups of animals (see Table 1)

The content of nitrite anion
(pmol/mg of protein, M + m)

p<0.05 between compared groups

1 87,61 3,14
2 67,09 £ 5,67
3 96,54 £ 9,75
4 83,76 = 3,61
5 86,68 = 6,11

NN
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BmicT HiTpuT-aHioOHY B niasmi KpoBi camuub Fi, HapopKeHUx 6aTbKamu, AKi 3a3Hanu OAHOPA3OBOro ONpo-
MiHeHHA Bcboro Tina B go3i 2,0 lp, Ta orpumyeanu NSE B go3i 50,0 mr/kr npotarom 7 gHiB fo a6o nicna on-

poMiHeHHS
Table 11

The blood plasma of nitrite anion content in the F; females born to parents exposed to 2.0 Gy of single total
body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (aus. Tabn. 1)

BmicT HiTpUT-aHioHy

p<0,05 Mix rpynamu, L0 NOPIBHIOIOTLCS

(nMonb/mr npoteily, M = m)

Groups of animals (see Table 1)

The content of nitrite anion
(pmol/mg of protein, M + m)

p<0.05 between compared groups

6 84,16 = 6,01
7 64,36 + 1,88
8 88,63 £ 4,79
9 79,58 £ 2,65
10 77,47 +6,03

pPOMiHEHHS TaKOX He BUKJIMUKAIO ICTOTHUX 3MiH
JOCHiIKyBaHOIO MoKa3HuKa y caMuiB F; mopiBHSIHO 3
rpyroio 3.

AHaJoriuHi pe3yasTaT 0y OTpUMaHi i 11040 BMICTY
HITPUT-aHiIOHY B IJIa3Mi KPOBI IIIypiB-CaMUIIb MEPIIOTO
nokoaiHHg (Tadha. 11, rpynu 9, 10).

Sk BUIHO 3 JaHmX Taba. 12, BINIMB ONIPOMiHEHHS Ha
0aThKiBCHKMI1 OpraHi3M MPU3BOAMB 10 3POCTAHHS KOH-
LIeHTpallii MPOTEiHY B IIa3Mi KpoBi camiiiB F; (rpyna 3).
3actocyBaHHg NSE 6aTbkaM 10 onmpoMiHeHHs (rpymna
4) TomepemKaiio iCTOTHE 3pPOCTaHHS JOCIIiIKYyBaHOTO
MOKa3HUKa, aje He HopMai3yBaJjo oro piBHi. KoH1ie-
HTpallisl IpOTeiHy B IJ1a3Mi KPOBi caMIliB, O6aThbKU SIKUX
orpuMyBanin NSE micis onnpomiHeHHs (Tpyna 5), 3a1u-
1Iajach Ha PiBHI 3HAa4Y€Hb LIyPiB iHTAKTHOI, NEPIIO]
TPYIIN.

AHaJIOTiyHi 3MiHU KOHIEHTpaIllii MPOTEiHy B MJaa3Mi
KpoBi OyJau orpumani y camuub F; (Tada. 13).

Ta6nuusa 12

(group 5) exposure also caused no significant
changes of the studied parameters in males F;
coparing to group 3.

Similar results were obtained about the content
of nitrite anion in the blood plasma of first gener-
ation females rats (Table 11, groups 9, 10).

As can be seen from Table 12, the effects of expo-
sure to the parent body led to an increase in the
concentration of protein in the blood plasma of
male F; (group 3). Application of NSE to parents
before exposure (group 4) prevented significant
growth rate of protein, but not normalized in prog-
eny its level. The concentration of protein in the
blood plasma of males whose parents received
NSE after exposure (group 5) remained at the level
of values of intact rats (group 1).

Similar changes in the concentration of protein
in blood plasma were obtained from females F,;
(Table 13).

KoHueHTpauis npoteiny B nna3mi kposi camui Fi, HapopeHux 6aTbkamu, AKi 3a3Hanu 0AHOPa30BOro oNpo-
MiHeHHsA BCboro Tina B go3i 2,0 lp, Ta otpumyBanu NSE B go3i 50,0 mr/kr npotarom 7 pHiB fo a6o nicna on-

pOMiHeHHA
Table 12

The blood plasma protein concentration in the F; males born to parents exposed to 2.0 Gy of single total
body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

Fpynu TBapuH (auB. Tabn. 1)

KoHueHTpauis npoteiny

p<0,05 Mmix rpynamu, Lo NOPiBHIOIOTLCS

(mr/mn nnasmu, M = m)

Groups of animals (see Table 1)

The concentration of protein
(mg/ml of plasma, M+m)

p<0.05 between compared groups

1 45,18 £ 1,09
2 47,56 = 3,27
3 63,14 £ 4,12
4 57,712 1,28
5 46,09 = 2,00
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Ta6auusa 13

KoHueHTpauia npoteiHy B nnasmi Kpoei camuupb F1, HapogyKeHnx 6aTbKaMm, AKi 3a3HaNU O{HOPA30BOro ONpPoOMiHeH-
HA BCboro Tina B Ao3i 2,0 Ip, Ta orpumysanu NSE B po3i 50,0 mr/Kr npotarom 7 gHiB Ao a6o nicnsa onpomiHeHHA

Table 13

The blood plasma protein concentration in the F; females born to parents exposed to 2.0 Gy of single total
body irradiation and fed by 50.0 mg/kg of NSE for 7 days before or after exposure

F'pynu TBapuH (auB. Tabn. 1)

KoHueHTpauis npoteiny

p<0,05 mix rpynamm, o NOPiBHIOIOTLCS

(mr/mn nnasmu, M += m)

Groups of animals (see Table 1)

The concentration of protein
(mg/ml of plasma, M+m)

p<0.05 between compared groups

6 53,45 + 1,58
7 49,55 + 2,57
8 65,37 + 1,92 6-8
9 61,80 + 2,85 6-9, 7-9
10 55,68 + 4,01
BHUCHOBKH CONCLUSIONS

1. OnpoMmiHeHHs OaThbKiB CIPUUYMHSIIO TPUPA30BE 3HU-
JKEHHS$ BMiCTY TeCTOCTEPOHY B ILJIa3Mi KpOBi HalllaJAKiB-
caMlliB, 3pOCTaHHSI aKTUBHOCTiI KaTajla3u B ILIa3Mi
KpOBi HalllaIKiB-caMU1b, 4 TAKOX BipoTigHe 30idbIIeH-
HsI KOHIIEHTpallii MpoTeiHy B Ia3Mi KpOBi HaIllaIKiB
000X cTaTei.

2. Beenennst NSE 1ypam 10 onpoMiHeHHST BUKJIMKATIO
aktuBauiro mpoueciB I1OJI B mma3mi KpoBi HalllaaKiB
000X cTaTeil Ha TJi BipOTriTIHOTO 3HWXXEHHSI aKTMBHOCTI
¢depMeHTIiB aHTMOKCUAAHTHOTO 3aXMCTy (KaTaja3u Ta
TAyTaTiOHTIEPOKCUIAa3M), OZHAK 3amodirajo pizkKomy
3HMKEHHIO BMICTY TECTOCTEPOHY B IIa3Mi KpOBi Ha-
IIaJKiB-CaMIIiB, OOYMOBJIEHOMY [Ii€l0 OIPOMiHEHHS Ha
OpraHiam 0aThbKiB.

3. Beenennst NSE nrypam miciist ompoMiHEHHST He CIpU-
YUHSJIO0 iCTOTHMX IOpYILIeHb IPO/aHTUOKCUAAHTHOI
piBHOBaru B OpraHi3Mi HaIllaaKiB 000X cTaTeli, MpoTe He
YCyBaJIo HETaTMBHOTO BILIUBY OIIPOMIHEHHSI OaThKiB Ha
piBeHb TECTOCTEPOHY Y HalllaAKiB-CaMIIiB.

4. TakuM 4YMHOM, pe3yabTaTH, OTPUMaHi B yMOBax €KC-
MEPUMEHTY, MOXKYTbh CBIIYMTH IIPO TpaHCreHepaiiHUi
BmiuB NSE, gaxkuil mposBiisie pamioceHCUOinizyloui
BJIACTMBOCTI Yy HAIIaAKiB MEPILIOro MOKOJiHHS y BUITAd-
Ky Oro 3acToCyBaHHSI 1O ONPOMiHEHHS OAThKiB.
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1. Exposure of parents caused a three-fold reduc-
tion of testosterone in the blood plasma of male
offsprings, increased activity of catalase in plasma
of female offspring, as well as the reliable increase
of the protein concentration in the blood plasma
of offspring of both sexes.

2. Introduction of NSE to rats before exposure
caused activation of lipid peroxidation in plasma of
both male and female offsprings against the back-
ground of a possible decrease in activity of antioxi-
dant enzymes (catalase and glutathione peroxidase),
however, prevented a sharp reduction of testosterone
in the blood plasma of male offsprings, caused by the
action of radiation on the parents’ body.

3. Introduction of NSE to rats after exposure
caused no significant violations of pro/ antioxidant
balance in the body of descendants of both sexes,
but not eliminate the negative impact of parental
exposure to testosterone levels in male offsprings.
4. Thus, the results obtained in the experiment
may prove to transgeneration impact of NSE,
which shows radiosensitizing properties in the first
generation offsprings if applied to irradiated par-
ents.
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