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EKCIHHEPUMEHTAJIBHE JOC/IIJIZKEHHA PAIIOMOANPIKYIOYNX
BJIACTUBOCTEM N-CTEAPOIJTETAHOJIAMIHY 3A YMOB
KOMBIHOBAHOI J1i IOHI3YIOUOI'O BUITIPOMIHEHHA I CTPECY

MeTa po6oTu — gocniguTn B ekcnepumeHTi pagiomoandikyioui Bnactusocti N-cteapoinetaHonaminy (NSE) 3a pisHux
YMOB KOMOiHOBaHOT fiii i0Hi3yl040Oro BUNPOMiHEHHS i CTpecy.
MeTopaum: 6ioximiuHi, cTaTUCTUYHI.
Pe3ynbratu. BcranosneHi pagiomoaudikytoui Bnactusocti NSE 3a pi3HMX yMOB KOMOGiHOBaHOI Aii i0Hi3yt040ro Bu-
NPOMiHEHHA 1 CTpecy 33 NOKAa3HMKaMM KOHLEeHTpaLii B nna3mi kposi TBK-akTMBHMX NPOAYKTiB, HITPUT-aHIOHY Ta akK-
TWBHICTIO KaTanasu.
BucHoBku. BuseneHi pagiosaxucHi snactusocti NSE npu itoro BBegeHHi B fo3i 10,0 mr/Kr macu fo Ta nicis ogHopa-
30BOT0 TOTA/IbHOrO ONPOMiHeHHs TBapuH B A03i 6,0 Ip. BctaHoBneHi 3axucHi BnactueocTi NSE npu itoro BBefieHHi B
n03i 10,0 mr/kr macu TBapuH [0 Ta nicnsa ctpecy. BuseneHi pagioceHcn6inisytodi Bractusocti NSE npu BBeaeHHi npe-
napaty B fo3i 10,0 Mr/kr nepes KOMGiHOBaHO Ai€lo i0Hi3ylo4oro BuNpomiHeHHs B fo3i 6,0 Ip i cTpecy.
KniouoBi cnoBa: wypu-camui, N-cteapoinetaHonami, ioHizytoue BunpomiHeHHs, ctpec, TBK-akTuBHi npoaykTy, kata-
nasa, HiITpUT-aHioH.
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Experimental study of radiomodifying properties of N-stearoilethanolamine
under a combined impact of ionizing radiation and stress

Objective — to investigate the radiomodifying properties of N-stearoilethanolamine (NSE) in experiment under dif-

ferent conditions of a combined impact of ionizing radiation and stress.

Methods: biochemical, statistical.

Results. The radiomodifying properties of N-stearoilethanolamine were revealed under different conditions of a com-

bined impact of ionizing radiation and stress according to the indices of plasma concentrations of TBA-active pro-

ducts, nitrite-anions and catalase activity.

Conclusions. The radioprotective properties of NSE at a dose of 10.0 mg/kg before and after a single total 6.0 Gy irra-

diation of animals. The radioprotective properties of NSE are identified at a dose of 10.0 mg/kg of animal bodyweight

before and after stress. The radiosensitizing properties of NSE occur upon the drug administration in a dose of

10.0 mg/kg before the combined impact of 6.0 Gy ionizing radiation and stress.
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EKCINMEPUMEHTAJIbHI

AOCNIAXEHHSA

BCTYII

N-creapoineranosamin (NSE) pekoMeHmoBaHUI ISt
3aCTOCYBaHHS K JiKapChbKUH 3aci0, 110 Ma€ TIPOTUITYX-
JIMHHI BJAacTUBOCTI. BiH He BIJIMBAa€ Ha IIUTOCTATUYHY
JIif0 IUCIIATUHY, TIPOSIBJISIE aHTUTOKCUYHY JIif0 B CYIIPO-
BOJIXKYIOUill MPOTUNYXJIMHHIN Tepamii [1]. ¥V 3B’a3Kky 3
HagBHICTIO pamioMoaniKyodoro ePeKTy Y ASTKIX ITPO-
TUITYXJIUHHUX 3aco0iB [2—4], B eKcnepuMeHTaJIbHOMY
TOCTiIKeHHI, TpoBeIecHOMY 3 BU3HaUYeHHs BIUIMBY NSE
Ha CTaH IPO-aHTHOKCUAAHTHOI CUCTEMU OIPOMiHEHMX
1IypiB, BCTAaHOBJIEHA MOr0 31aTHICTh raJibMyBaTU MpPOLIe-
CH TIEPEKMCHOIO OKMCJIEHHS JIiMiIiB, iHIL[ilOBATH TTiBH-
IIeHHS e(PEKTUBHOCTI aHTUOKCUIAHTHOTO 3aXUCTy [5].
BpaxoBytoun pizHOOIuHY aito npenapaty NSE, noliiib-
HUM YSIBJISIETbCSI BUSIBJIEHHSI AI0TO pagioMoan@iKyrounx
BJIACTMBOCTEIl Ta MOXJIMBOCTI 3aCTOCYBaHHSI 3a YMOB
KOMOiIHOBaHOI Mlii YNHHUKIB CTpeCy pamialliiiHOi Ta He-
pamialiiiHO1 IPUPOIU.

META POBOTHU

HocnianTy B eKCIEpUMEHTI panioMoaniKyrodi B1acTr-
BocTi NSE 3a pi3HuMX yMOB KOMOiHOBaHOI il i0Hi3yl040-
ro BUIIPOMIHEHHS 1 CTpecy.

MATEPIAJI Il METOIN JOCJIII2KEHH ST
ExcnepuMeHTanbHi AOCHiaKeHHs TpoBeaeHi Ha 120
CTaTEeBO3PIINX OiIMX Ta00PATOPHUX ITypaxX-CaMIISIX Ma-
coro 180-200 r. TBapuH yTpuMyBaJIi y BiBapii Ha cTaHa-
PTHOMY pallioHi i JOCTyIi 10 Boau. Po3moain TBapuH o
rpynax 3AiliCHEHO y BiAIIOBIZHOCTI 10 YMOB €KCHEpHU-
MeHTY: 1 — KoHTpoJb (iHTakTHi TBapuHM) (12 mT.); 2 —
TBapUHU, OIPOMiIHEHI OJHOPA30BO TOTAJILHO Y 103i 6,0
Ip (12 wit.); 3 — TBapuHU, skuM BBoauan NSE 3 pospa-
xyHKy 10,0 mr/kr Macu Tina (12 mt.); 4 — TBApUHU, SKAM
BBogmn NSE mepen onpominenasM (12 mrt.); 5 — TBa-
punu, gkum BBoawiauM NSE micaa ompomineHHst (12
IIT.); 6 — TBApWHU, SIKi Oy migmaHi ctpecy (12 mt.); 7 —
TBapuHMU, sIKUM BBoauau NSE nepen ctpecom (12 1iT.);
8 — TBapuHM, gkuM BBommwiIM NSE micaa crpecy (12
mT.); 9 — TBapuHu, sskuM BBoauau NSE mepen om-
poMiHeHHSM i cTpecoM (12 mT.); 10 — TBapuHU, SKUM
BBoauu NSE micis onpoMiHeHHs Ta cTtpecy (12 wT.).
NSE BBoaum nepopaibHo yepe3 30H1 B 103i 10,0 Mr/Kr
MacH TiJla OAHOPA30BO LIOACHHO BITPOIOBK 7 M0 3a pi3HUX
YMOB OO 3aCTOCYBaHHSI (IO Ta IicC/Js OMPOMiHEHHS).
L11ypiB orpOMiHIOBaIM OMHOPA30BO TOTAILHO B 103i 6,0 Ip
Ha pamioreparneBTnuHOMY amapari “Teparpon” (Kanama),
(mxepeno — %°Co, moTykHicTb 1031 onpoMiHeHHs 2,84-107
Kin/(xr-c), mone onpominenHst 20x20 cM). BukoprcToBy-
BaJIM MOJIeJIb €eMOLIIITHO-00/ILOBOIO CTPECy i3 3aCTOCYBaH-
HSIM TIOJIpa3HEHHS eIEKTPUIHIM CTPYMOM ((pyT-IIIOKY).

INTRODUCTION

N-stearoilethanolamine (NSE) is recommended
for use as a drug with antineoplastic properties. It
does not affect the cytostatic effect of cisplatin
having an anti-toxic effect in the adjuvant anti-
cancer therapy [1]. Because of radiomodifying
effect of some anticancer therapeutic agents [2—4]
the experimental sudy was conducted to reveal the
influence of NSE on the prooxidant and antioxi-
dant systems of irradiated rats. NSE ability to
inhibit the processes of lipid peroxidation and ini-
tiate the activation of antioxidant protection effi-
ciency was identified [5]. Taking into cosideration
the wide range of NSE effects it seems appropriate
to study and identify its radiomodifying properties
and consider possible application under the com-
bined impact of stress factors of radiation and non-
radiation nature.

OBJECTIVE

To investigate in experiment the radiomodifying
properties of NSE under different conditions of
combined impact of ionizing radiation and stress.

MATERIAL AND METHODS

Experiments were conducted on 120 mature white
male laboratory rats weighing 180—200 g. Animals
were kept in vivarium on a standard diet with access
to water. Animals were allocated in groups in accor-
dance with the design of experiment: 1% — the control
(intact animals) (n=12), 2™ — animals irradiated
with a total dose of 6.0 Gy (n=12), 3™ — animals
administered the NSE at the 10.0 mg/kg body weight
dose (n=12), 4" — animals administered the NSE
before irradiation (n=12), 5" — animals adminis-
tered the NSE after irradiation (n=12), 6" — animals
exposed to stress (n=12), 7" — animals administered
the NSE before stress (n=12), 8""— animals adminis-
tered the NSE after stress (n=12), 9" — animals
administered the NSE before irradiation and stress
(n=12), 10" — animals administered the NSE upon
exposure and stress (n=12).

NSE was administered orally through an enteral
feeding tube at a dose of 10.0 mg/kg of bodyweight
once daily for 7 days before and after the irradia-
tion. Rats were irradiated with a total dose of 6.0 Gy
at the radiotherapy unit “Teratron” (Canada),
(°°Co source, 2.84:10* C/kg-sec dose rate, 20x20
cm irradiation field). The emotionally-algesic
stress model was applied through the electric shock
irritation (foot-shock).
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B crneuiasbHO CKOHCTpyilOBaHMX KaMepax TBapUHU
3a3HaBaJIM BIUIMBY €JIEKTPOCTUMYJISILIT KiHIIIBOK YIPO-
JIOBX 3aJaHOTO IIPOTpaMoi0 yacy (B JaHOMY €KCIepH-
meHTi 20 xB). ByJlo BUKOpHUCTaHO CKaHYIOUMii cTabiniz0-
BaHUI MOCTIHHUMN €JIEKTPUIHUIA CTPYyM, SIKUI MOJaBaB-
Cs1 Ha TiAJIOTY Ta CTiHKW KaMepu 3 aMmIutityaoro 0,8 MA Ta
CKaHyBaHHS 8 CYMIiXHUX eJIEKTPOJIiB TPUBAJIICTIO B 75
Mc. Cuna cTpyMy B ycix mociimax Oyina moctiiiHoro. I1a-
paMeTpy MOApa3HEHHS eJIEKTPUYHUM CTPYMOM, 30Kpe-
Ma CWIy CTPyMY, BU3HAYAIU 3 JAaHUX JIiITEpaTypu Ta Bjac-
HUX pociimkeHb [6]. KoHTposeM ojis BCix rpym TBapyMH
CJIYIyBaJlid iIHTaKTHI IIIypX BiAIIOBiIHOI CTaTi, BiKy i Ma-
cu. Yepes 7 Ta 14 ni® TBapuH BUBOAWIMN 3 EKCIIEPUMEH -
Ty LJISIXOM MUTTEBOI JeKarliTauii ribioTuHo0. B po-
0OTi 3 TBapMHAMM IOTPUMYBAJIUCH TTOJOXEHbH EBpO-
neiicbKoi KOHBeHIIi1, puiiHaToi y Ctpacoypsi (1986).

Martepian 1151 JOCTiAKeHHSI MOKa3HUKIB MPo- Ta aH-
TMOKCHUIAHTHOI CUCTEM (IJ1a3My KPOBi) OTpUMYBAJIU Ye-
pe3 7 ta 14 nmi6 Bim moyaTKy ekcriepuMmeHTy. st oTpu-
MaHH$ TUIa3MM KPOBi 3i0paHy LIMTPATHY KpPOB (KPOB :
LUTpaT y cHiBBigHOWIEeHHI 5:1) neHnTpudyryBaiu 10 xB
npu 500 g, mnasMy BigOupaiu 1isl NOAAJAbLIOrO aHai3y.

InTencusHicty I10JI Bu3Hauanu 3a HAKOIMMYECHHSIM
KiHLIEBUX IPOAYKTIB MEPEKUCHOIO OKUCAEHHS JIITi/iB,
1110 pearyroTh 3 TiobapbitypoBoio kuciaorow (TBK-pea-
ryoui mpoayktu) [7, 8]; akTuBHicTh KaTajasu |[Kd
1.11.1.6], — 3a LIBMAKICTIO pO3Iagy MEPOKCUAY BOIHIO
[9]; KoHIeHTpallil0 HITpUT-aHIOHY B IJa3Mi KpOBi
mypiB — 3a metogoM Green [10]; BMicT mpoTeiHy 3a Me-
tomnoMm Bredford [11]. OTpuMmaHi naHi 00po06:IsI 3arajib-
HOIIPUMHITUMU METOJaMM BapialliiHOl CTaTUCTUKU.
s mepeBipKM CTaTUCTUYHOTO 3HAUYEHHSI OTPUMAaHUX
JAHUX BUKOPUCTOBYBAJIM ITapaMETPUUHUI t-KpUTepiit
CTplOfEHTa 3a JOIIOMOTOIO ITaKeTy IMPUKIATHUX IIPOT-
pam Statistica 5.0 [12].

PE3VYJIBTATU TA IX OBTOBOPEHHS4

OnmHopa3oBe 3arajibHe Y-OIPOMiHEHHS IIypiB B 103i 6,0
I'p npu3BoAMIIO 1O JOCTOBIPHOIO 30ibILIEHHSI KOHLIEHT-
pauii TBK-akTuBHMX TIpOAyKTiB B IIa3Mi KpOBi, IO
peecTpyBajnocs SIK Ha 7-My, Tak i Ha 14-Ty noOy micis
OIMpOMiHeHHS (Taou. 1).

Bsenenns NSE mo Ta micas ommpoMiHeHHS BUKIIM-
Kajao JOCTOBipHe 3HMXeHHI0 KoHueHTpauii ThK-ak-
TUBHMUX MNPOOYKTIB TMOPIBHSIHO 3 BiANOBIAHUMU MO-
Ka3HUKaMU B OIIPOMiHEHUX TBapUH, 10 BU3HAYAIOCS
Ha 7-my 100y; Ha 14-Ty 100y JOCTOBIpHOI Pi3HUIII HE
criocTepiranocs.

Ctpec He BUKJIMKAB 3MiH KoHIEeHTpalii ThK-akTus-
HUX MPOAYKTiB B IJIa3Mi KPOBi MOPiBHSIHO 3 KOHTPOJIEM.
Bonnouac, sk Ha 7-my Tak i Ha 14-Ty 100y, BU3Ha4YaI0Cs

Animals were exposed to electrical stimulation of
extremities in the specially designed chambers over
the time specified by a program (20 min in this
experiment). A scanning stabilized direct current
was used supplied to the floor and walls of chamber
with an amplitude of 0.8 mA and scanning of the 8
adjacent electrodes lasting 75 msec. The strength of
current in all experiments was constant. Parameters
of electric irritation and the strength of current in
particular were defined from the literature data and
own research [6]. Intact rats of respective sex, age,
and weight were used as a control for all groups of
animals. Animals were taken from the experiment by
a momentary decapitation with guillotine. Animals
were treated according to provisions of the European
Convention, adopted in Strasbourg (1986).

Material for the assay of pro- and antioxidant
system indices (blood plasma) was received after 7
and 14 days upon the launch of experiment. The
collected citrate blood (blood & citrate in the 5:1
ratio) was centrifuged for 10 min at 500 g to obtain
plasma for the further analysis.

The intensity of LPO was assayed by the accu-
mulation of the end-products of lipid peroxidation
that react with thiobarbituric acid (TBA-active
products) [7, 8]. Catalase activity [CE 1.11.1.6]
was assayed by the rate of decay of hydrogen per-
oxide [9], the concentration of nitrite-anion in
blood plasma of rats — by means of the L.C. Green
method [10], and protein content — by means of
the Bredford method [11]. Data were processed
the generally accepted methods of variation statis-
tics. A parametric Student’s t-test with Statistica
5.0 software application was used to check the sta-
tistical value of the obtained data [12].

RESULTS AND THEIR DISCUSSION

Single total y-irradiation of rats at a dose of 6.0 Gy
led to significant increase of concentration of
TBA-active products in the blood plasma, which
was recorded at the 7" and 14" days after irradia-
tion (table 1).

NSE administration before and after irradiation
caused a significant decrease in concentration of
TBA-active products in comparison with the cor-
responding figures in irradiated animals, which
was recorded on the 7" day. On the 14™ day no sig-
nificant differences were observed.

Stress caused no any change in concentration of
TBA-active products in plasma compared with the
control. While at days 7 and 14 a decrease of this
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KoHueHnTpauia TBK-akTuBHux npoaykTie (MKMonb/mn) B nna3mi kposi nicna BBeaenHa NSE po Ta nicnsa opHo-
pa30Boro 3arajbHOro y-onpomiHeHHa wypie B Ao3i 6,0 p Ta ctpecy (Mxm)

Table 1

Concentration of TBA-active products (Lmol/mL) in blood plasma after the N-stearoilethanolamine administra-
tion before and after a single total y-irradiation of rats with a dose of 6.0 Gy and stress (M+m)

YMOBU eKCrnepuMeHTy (Homep rpynu)
Experiment conditions (group number)

TepmiH nicng onpomiHeHHs, Bio
Time after irradiation (days)

7 14
BionoriyHuii koHTponb (1), n=6 2,07+0,31 1,56+0,28
Biological control (1)
OpnHopasose ToTaslbHE OMPOMiHEHHs! (2), n=6 3,41+0,19* 1,97+0,34**
A single total irradiation (2)
BeenenHs NSE (3), n=6 3,10+0,17* 1,23+0,08*

NSE administration (3)

BeenenHs NSE nepep, onpoMiHeHHsm (4), n=6

NSE administration before irradiation (4)

BeeneHHs NSE nicns onpomiteHHs (5), n=6

NSE administration after irradiation (5)

TeapuHm, siki Gynu nigaani ctpecy (6), n=6

Animals that were exposed to stress (6)

BeenenHs NSE nepep, ctpecom (7), n=6

NSE administration before stress (7)

BeenenHs NSE nicns ctpecy (8), n=6

NSE administration after stress (8)

BeenenHs NSE nepep, onpomiHeHHsM i ctpecom (9), n=6
NSE administration before irradiation and stress (9)
BeeneHHst NSE nicns onpomiHeHHs i ctpecy (10), n=6
NSE administration after irradiation and stress (10)

2,55£0,19% % 2,11£0,29***

2,310, 27+ 2,76:0,21 %
1,940, 16+ 1,56+0,27+
2,670,117+ 1 560, 1%%
2,43+0,28*** 1,42+0,03*
3,52:0,09%*** %+ 31520, 28 ** ik, i

2,850, 15% % xxxxx 2,13+0,19***

IMpumiTka. *p<0,05 — AOCTOBIPHICTb BiAMIHHOCTEN Y NOPIBHSHHI 3 KOHTpOneM; **p<0,05 — [LOCTOBIPHICTb BIAMIHHOCTEl Y NOPIBHSAHHI 3 ONPOMIHEHHSIM;

*Kk

p<0,05 — nOCTOBIPHICTL

BIIMIHHOCTEN y NOPiBHAHHI 3 BBEAEHHIM NSE; ****p<0,05 — AOCTOBIPHICTb BiIMIHHOCTE! Y nopiBHsHHI i3 cTpecom; #p <0,05 — AOCTOBIPHICTb BIMIHHOCTEA Y NOPIBHSHHI i3 AaHUMM

Ha 7-My 106y MicNsi ONPOMIHEHHSI.

Note. *p<0.05 — reliability of differences in comparison with the control; **p<0.05 — reliability of differences compared with irradiation; ***p<0.05 — reliability of differences in com-
parison with the introduction of the NSE; ****p< 0,05 — reliability of differences in comparison with stress; #p <0,05 — reliability of differences in comparison with the data on the 71

day after irradiation.

3MEHIIEHHS BEJIMYMHU 1IOTO IMTOKAa3HUKA BiTHOCHO 3Ha-
YyeHb y omnpoMiHeHnX TBapuH. BBemenns NSE mepen
CTpecoM JOCTOBipHO 30iblIyBasio KoHIeHTpalito ThK-
AKTUBHUX MTPOAYKTIiB B IIa3Mi KPOBi IMMOPiBHSIHO JIUIIIE i3
JaHUMM Y TBApUH, SIKi 3a3Hau cTpecy ((yT-110K), 110
BU3Havajocd Ha 7-my noo0y. Ha 14-ty moOy BimMigamm
JOoCTOBipHe 3MeHIeHHsT KoHleHTpalii ThK-akTuBHux
MPOMYKTIB B IUIa3Mi KPOBi BiTHOCHO IIbOIO MOKa3HMKa
Ha 7-My 100y B rpynax TBapuH, sIKi OyJIu MiggaHi cTpecy,
3 BBeneHHsIM NSE mo Ta micist Hporo. Beenenns NSE
nepen KOMOiHOBaHOIO Mi€l0 OMPOMIHEHHS i CTpecy
MPU3BOAUIO [0 JOCTOBIPHOIO 30iJIbILIEHHS KOHLIEHT-
pauii ThK-akTMBHMX MPOAYKTIB MOPIiBHSIHO 3 HaHUMU
KOHTPOJIIO Ta B ONPOMIHEHUX TBapHWH, 110 CHOCTepira-
Jlocst HA 7-my i 14-Ty no6u.

OnHopa3oBe 3arajbHe OIIPOMiHEHHsI TBApUH B 103i 6,0
Ip cyTTeEBO mpurHidye akKTUBHICTb KaTaja3u B Ia3Mi
KpOBi y TIOPiBHAHHI 3 KOHTpoJieM (TadJr. 2).

index was determined relative to the values in irra-
diated animals. NSE administration before stress
significantly increased the concentration of TBA-
active products in plasma vs. figures of animals
exposed to stress (foot-shock), which was deter-
mined on the 7" day. On the 14" day a significant
decrease in concentration of TBA-active products
was registered vs. this parameter at day 7 in groups
of animals that have been exposed to stress with
NSE administration before and after that. NSE
administration before the combined impact of radi-
ation and stress led to a significant increase of con-
centration of TBA-active products in comparison
with the data from control and in irradiated ani-
mals, which occurred on the 7" and 14" days.
Single total irradiation of animals with a dose of
6.0 Gy significantly inhibits the activity of catalase in
blood plasma compared with the control (table 2).
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Ta6auuysa 2

AKTuBHicTb KaTanasu (MKMonb/xB/Mr npoTeiny) B nnasmi kposi nicna BeeaeHHa NSE po Ta nicna ogHopasoBo-
ro 3arasibHOro y-onpomiHeHHA wypiB B fo3i 6,0 Ip Ta ctpecy (Mxm)

Table 2

Catalase activity (uLmol/min/mg of protein) in blood plasma after the N-stearoilethanolamine administration
before and after a single total y-irradiation of rats with a dose of 6.0 Gy and stress (M+m)

YMOBU eKCrnepuMeHTy (Homep rpynu)
Experiment conditions (group number)

TepmiH nicng onpomiHeHHs, Bio
Time after irradiation (days)

7 14
BionoriyHuii koHTponb (1), n=6 51,73 £11,71 45,11£7,59
Biological control (1)
OpnHopasose ToTaslbHE OMPOMiHEHHs! (2), n=6 1,41+ 0,22* 2,38+0,44*
A single total irradiation (2)
BeenenHs NSE (3), n=6 43,29 £13,89** 2,91£0,17+#
NSE administration (3)
BeenenHs NSE nepep, onpomiHeHHsM (4), n=6 4,051,19% %% *** 2,40+0,51*
INSE administration before irradiation (4)
BeepneHHs NSE nicns onpomitenHs (5), n=6 2,99+0,54%*** 3,13+0,53*
NSE administration after irradiation (5)
Teapuhm, siki 6ynu nigaani ctpecy (6), n=6 0,47+0,07****** 5,16 £1,82**
Animals that were exposed to stress (6)
BeenenHs NSE nepep, ctpecom (7), n=6 1,250, 147 **Fxxxx 2,51+0,41%#

NSE administration before stress (7)

BeenenHs NSE nicns ctpecy (8), n=6

NSE administration after stress (8)

BeenenHs NSE nepep, onpomiHeHHsM i ctpecom (9), n=6
NSE administration before irradiation and stress (9)

BeeneHHst NSE nicns onpomiHeHHs i ctpecy (10), n=6
NSE administration after irradiation and stress (10)

0,72i0,12*’**’*** 10,4711,18*,**,***,****1#

1,780,497 e 2,57+0,59*

2,28i0,29*’**’***’**** 2,44i0,25*

IMpumiTka. *p<0,05 — AOCTOBIPHICTb BiAMIHHOCTEN Y NOPIBHSHHI 3 KOHTpOneM; **p<0,05 — [LOCTOBIPHICTb BIAMIHHOCTEl Y NOPIBHSAHHI 3 ONPOMIHEHHSIM;

*Kk

p<0,05 — nOCTOBIPHICTL

BiIMIHHOCTE# y NOpiBHAHHI 3 BBeAEHHSM NSE; ****p<0,05 — LOCTOBIPHICTb BiAMIHHOCTEIA Y MOPiBHSHHI i3 CTpecom; #p <0,05 — AOCTOBIPHICTb BiAMIHHOCTEN Y MOPIBHAHHI i3 AAHAMM

Ha 7-my [06y micnsi onpoM.

Note. *p<0.05 — reliability of differences in comparison with the control; **p<0.05 — reliability of differences compared with irradiation; ***p<0.05 — reliability of differences in com-
parison with the introduction of the NSE; ****p< 0,05 — reliability of differences in comparison with stress; #p <0,05 — reliability of differences in comparison with the data on the 71

day after irradiation.

Bsenennst NSE nmo Ta 1miciast ormpoMiHEeHHST TPU3BO-
OUI0 10 IIiABUINEHHS aKTUBHOCTI KaTajasu, IO
peecTpyBain Ha 7-my go0y. Benennss NSE ngo Ta
micjsl cTpecy NpU3BOAMIIO A0 30i/IbIIEHHSI aKTUBHOCTI
KaTajasu, 110 BU3Hayalu Ha 7-My 100y, MMOPiBHSIHO 3
MOKa3HUKOM I'PYIIM TBapuH, SIKMX MiAJaBaju CTpecy.
Yepe3 14 nid6 crocrepiraau AOCTOBipHE 30iJbIICHHS
AKTUBHOCTI KaTajia3yd B IpyllaXx TBapWH, SAKi 3a3HaJIU
cTpecy, Ta askuM BBoauan NSE 1o Ta tmmiciag cTpecy, y
MOpPiBHSIHHI 3 MOKAa3HMKaMH BiAIMOBiZHUX Tpym Ha 7-
My no0y. B yMoBax KoMOiHOBaHOI Aii ONIPOMiHEHHS i
ctpecy BBeaeHHs NSE miciast onmpoMiHEeHHS IiABUILY-
BaJI0O aKTUMBHICTb KaTajla3W IMOPiBHSIHO 3 MMOKA3HUKOM
Irpyny ONpPOMiHEHMX TBApMH Ha 7-My 100y criocTepe-
JKEeHb, X04a BEJIMYMHU LIMX MOKAa3HUKIB OYIU CYTTEBO
HMXKYi, HIX Y KOHTpoJi. Ha 14-Tty 100y cnocTepexXeHb
NOKa3HUKM aKTUBHOCTI KaTajas3u B yCiX OOCJiAXyBa-

NSE administration before and after irradiation
led to an increase in the activity of catalase regis-
tered on the 7" day. NSE administration before
and after stress lead to an increase of catalase
activity determined on the 7" day, compared with
the group of animals, which were exposed to stress.
A significant increase of catalase activity was
observed after the 14 days in groups of animals
exposed to stress and whom the NSE was adminis-
tered before and after stress compared to the
respective groups on the 7" day. Under the condi-
tions of combined impact of radiation and stress
the NSE administration after irradiation increased
the catalase activity compared to a group of irradi-
ated animals on the 7" day of observations,
although the values of these parameters were sig-
nificantly lower than in controls. On the 14" day
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Ta6auusa 3

KoHueHTpauis HiTpuT-aHioHy (nkMonb/mn npoTeiHy) B nna3mi kpoBi nicna BBepeHHA NSE go 1a nicns opHopa-
30BOr0 3arajibHoOro y-onpomiHeHHa wypis B po3i 6,0 Ip Ta ctpecy (M+m)

Table 3

Concentration of nitrite-anion (pmol/mL of protein) in blood plasma after the N-stearoilethanolamine adminis-
tration before and after a single total y-irradiation of rats with a dose of 6.0 Gy and stress (Mxm)

YMOBU eKCrnepuMeHTy (Homep rpynu)
Experiment conditions, group number

TepmiH nicng onpomiHeHHs, Bio
Time after irradiation (days)

7 14
BionoriyHuii koHTponb (1), n=6 0,40 £ 0,05 0,72+£0,13
Biological control (1)
OpnHopasose ToTaslbHE OMPOMiHEHHs! (2), n=6 2,99 +0,81* 0,40 + 0,05*
A single total irradiation (2)
BeenenHs NSE (3), n=6 0,75 = 0,08*** 1,37 0,44
NSE administration (3)
BeenenHs NSE nepep, onpomiHeHHsM (4), n=6 6,53 £ 3,01 1,35 £ 0,31%**

NSE administration before irradiation (4)

BeepnenHs NSE nicns onpomitenHs (5), n=6

NSE administration after irradiation (5)

TeapuHm, siki 6ynu nigaani ctpecy (6), n=6

Animals that were exposed to stress (6)

BeenenHs NSE nepep, ctpecom (7), n=6

NSE administration before stress (7)

BeenenHs NSE nicns ctpecy (8), n=6

NSE administration after stress (8)

BeenenHs NSE nepep, onpomiHeHHsM i ctpecom (9), n=6
NSE administration before irradiation and stress (9)
BeeneHHst NSE nicns onpomiHeHHs i ctpecy (10), n=6
NSE administration after irradiation and stress (10)

1,28 £ 0,17 1,46 £ 0,56

1,24+ 0,23%%%#%% 11,86 4 2, 1§r 540
1,60  0,33%%*#%% 0,27 + 0,04+ ++++ 8
0,96 = 0,08%***** 117 0, 1475 %%%
472 + 1,384+ 0,84 % 0,17+

1,81 £0,13* 1,09 & 0,47% %% *xx

MpumiTka. *p<0,05 — AOCTOBIPHICTb BiAMIHHOCTEN Y NOPIBHSHHI 3 KOHTpONeM; **p<0,05 — LOCTOBIPHICTb BIAMIHHOCTEl Y NOPIBHSHHI 3 ONPOMiHEHHSM; ***p<0,05 — AOCTOBIPHICTb
BiIMIHHOCTE# y NopiBHAHHI 3 BBeAeHHs M NSE; ****p<0,05 — SOCTOBIPHICTb BiAMIHHOCTEN Y NOPiBHSHHI i3 cTpecom; # p <0,05 — AOCTOBIPHICTb BiAMIHHOCTEN Y NOPIBHAHHI i3 AAHAMU

Ha 7-my 106y micnsi onpoMmiHe.

Note. *p<0.05 — reliability of differences in comparison with the control; **p<0.05 — reliability of differences compared with irradiation; ***p<0.05 — reliability of differences in com-
parison with the introduction of the NSE; ****p< 0,05 — reliability of differences in comparison with stress; #p <0,05 — reliability of differences in comparison with the data on the 71

day after irradiation.

HUX rpynax OyJu JOCTOBIpHO HMKYi BiTHOCHO KOHT-
poJIto.

KoHueHTpalisi HiTpUT-aHIOHY B IUIa3Mi KpOBi OII-
pPOMiHEHMX IIypiB Ha 7-My A00Y criocTepexkeHHs1 OyJsa
JIOCTOBIpHO MiABUILEHOI IOPiBHSIHO 3 KOHTPOJIEM; Ha
14-Ty noOy BinMmivyaau JOCTOBipHE 3HUKEHHST KOHLIEHT-
pallii HITpUT-aHiOHY MOPIBHSIHO 3 JTaHUMU Ha 7-My 100y
(Tabu. 3).

Crig Bim3HaYMTH, 110 Ha 7-MYy 100y KOHIIEHTpAIilo
HITPUT-aHIOHY pEECTPYBaAJU JOCTOBIPHO BHUIIOIO
BiTHOCHO 3HAY€Hb KOHTPOJIO B YCiX MOCTIIKyBaHUX
rpynax. He BMSIBI€HO OOCTOBipHMX 3MiH KOHIIEHT-
pauii HiTpuT-aHioHy npu BBeaeHHi NSE mo Ta miciag
ONpPOMiHEHHS TBAapUH Ha 7-MYy 00Oy MOPiBHSIHO 3 IMO-
Ka3HUKOM oIlpoMiHeHUX TBapuH. Ha 14-ty noOy
BiMivyaJud AOCTOBipHE 30iJbLICHHS KOHLEHTpalil
HITpUT-aHioHY Ticig BBeneHHSI NSE mo Ta micas orr-

the values of catalase activity in all study groups
were significantly lower compared to control.

Concentration of nitrite-anion in the blood plas-
ma of irradiated rats on the 7" day of observation
was significantly increased compared with control;
on the 14" day a significant reduction of the con-
centration of nitrite-anion was found vs. data on
the 7" day (table 3).

It should be noted that on the 7™ day the concen-
tration of nitrite-anion was significantly higher
compared to the control values in all study groups.
There was no significant changes in the nitrite-
anion concentration under the NSE administra-
tion before and after irradiation of animals on the
7™ day vs. values in irradiated animals. On the 14"
day there was a significant increase of the nitrate-
anion concentration after the NSE administration
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pPOMiHEHHS TOPiBHIHO 3 LIMM MOKa3HUKOM B TPYIIi
ONpPOMiHEHMX TBapWH. Y TBapuH, SKUM BBOAWIU
NSE 1o ta micig cTpecy, BU3Ha4YEHO JOCTOBIpHE 3HU-
JKEHHSI KOHIIEHTpallil HITpUT-aHiOHY TTOPiBHSIHO 3 OK-
pemolo niero ctpecy. Ilpu BBegeHHi NSE micag
KOMOiHOBaHO1 il BUIIPOMiHEHHSI Ta CTpecy CIIOC-
Tepirajaocsi JOCTOBipHE MiJBUILEHHSI KOHLEHTpalil
HITPUT-aHIOHY MOPiBHSIHO 3 MOKA3HUKOM B ONPOMi-
HEHMX TBApUH.

3rigHo 3 OTpUMaHMMU AAHVMMU MOXHa 3pOOUTU BUC-
HOBOK, 110 NSE mposiBisge pamio3aXxncHY Iif0 TTpU BBE-
JeHHi B 103i 10 Mr/Kr 10 Ta IicJisi OAHOPa30BOIo 3arajb-
HOTO Y-ONpPOMiHEHHsI TBapuH B 103i 6,0 Ip. B ymoBax
BBeneHHsI NSE B 103i 10 Mr/kr 10 Ta micast KomOGiHOBa-
Hoil aii onpoMiHeHHs B 103i 6,0 Ip i cTpecy BusBIIEHI
pagioceHCcHOiTi3y0Ui BIACTUBOCTI Mperapary.

BUCHOBKU

1. BcraHoBIIeHi pagio3axucHi BlacTUBOCTI N-cTeapoie-
TaHOJIaMiHYy IIpM Koro BBeAeHHi B 103i 10,0 Mr/Kr macu
JO Ta TICJISI OAHOPA30BOIO TOTAJbHOIO OMPOMiHEHHS
TBapuH B 103i 6,0 Ip 3a MoKa3HMKAMU KOHLIEHTpALil B
na3mi KpoBi TBK-akTuBHUX MPOAYKTIB, HITPUT-aHIOHY
Ta aKTUBHICTIO KaTala3u.

2. BugBneHni 3axucHi BiaacTuBOCTi N-cTeapoineTaHO-
JIaMiHy IIpu ioro BBeaeHHi B 103i 10,0 Mr/KT Macu TBa-
PUH [0 Ta MiCJIsl CTpecy.

3. BuszHaueHi pagioceHcn0inizyoui BmacTuBocTi N-cTe-
apouleTaHoJaMiHy MIpY BBeIEHHI mpemnaparty B 103i 10,0
MI/KT mepen KOMOiHOBaHOIO [i€I0 iOHI3yI0UOTO BMII-
poMiHeHHd B 1031 6,0 Ip i cTpecy.
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before and after irradiation in comparison to the
value in the group of irradiated animals. In animals
receiving the NSE before and after stress a signifi-
cant reduction of the nitrite-anion concentration
was found compared to the separate effects of
stress. Upon the NSE administration after a com-
bined impact of radiation and stress there was a sig-
nificant increase in the nitrate-anion concentra-
tion compared to the values in irradiated animals.

According to the obtained data, we can conclude
that NSE exhibit radioprotective properties at a dose
of 10 mg/kg before and after a single total 6.0 Gy
v-exposure of animals. The radiosensitizing prop-
erties were found under 10 mg/kg NSE adminis-
tration before and after 6.0 Gy radiation exposure
combined with stres.

CONCLUSIONS

1. The radioprotective properties of N-stearoi-
lethanolamine were found through the TBA-active
products, nitrite ion concentration and catalase
activity assays after its administration at a dose of
10.0 mg/kg before and after a single total irradia-
tion of animals with a dose of 6.0 Gy.

2. The protective properties of the NSE were
found if administered at a dose of 10.0 mg/kg of
weight of animals before and after stress.

3. The radiosensitizing properties of NSE were
found under administeration at a dose of 10.0 mg/kg
before the combined impact of ionizing radiation
at a dose of 6.0 Gy and stress.
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