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PE3IOME. Paniwe 6yno noxazaro, ujo pezynamopu pocny pociut (PPP) na octosi N-oxcud nipuouny (Isin i [lomeiimin) 3a cymic-
HO20 GNIUBY 3 NECUYUOAMU SHUNCYIOMb 20CMPY i CYOXPOHIUHY MOKCUYHICHb Necmuyudie s ccasyis, NpoAGIAIOMb 2enamonpomex-
mMopHy 0110, CAPUSIONb 3HUNCEHHIO MYMA2EHHOT aKMugHOCHI, 30kpema yumocmamukie L{uxnopocgany i Jiokcuouny (Baceyvra OI,
2017, Baceyvka OIl ma cnisasmopu, 2020, 2021).

He suknioueno, wo wupoxuti cnexmp ixnvoi bionociunoi 0ii Mogce Oymu o8 a3aHutl 3 AKMUBAYIEI0 3AXUCHUX CUCTEM OP2AHIZMY,
30Kpema aumuoxcudanmuoi. Bnius 3asnavenux PPP na cman npookcudanmnol ma anmuoKCUOGHMHOI cucmem HedoCMamubo 3 5co-
sanuil. Tomy eascnugum acnekmom npoghinakmuyHoi moKcukonoeii € susuenns xapakmepy eniugy PPP Ha cman npookcudanmmuoi ma
AHMUOKCUOAHMHOL CUCIEM OP2aHi3MY, Wo cnpusmume po3pooyi npoQilaKmuyHux 3ax00ig 05 NONepPeodCeHHsa 20CMPUX i XPOHIYHUX
IHMOKCUKAYIT NeCMUyUOamiL.

Mema. 3’scysamu cman npookcudanmuoi ma aHmuoKCUOGHMHOT CUCTEM OPeaHizMY 30 YMO8 0OHOKDAMHO20 NEPOPAILHOSO 6NIUBY
HA OP2AHI3M OEKUX pecyIAmopie pocmy pOCIUH — MEMURbHUX nOXiOHux N-okcuo nipuoumy.

Mamepianu ma memoou. Y pobomi euxopucmani PPP N-okcuo-2,6-oumemun nipuouny (lgin) i komniexc N-oxcuo-2,6-0umemun
nipuoury 3 oypwmurogoro kucromoro (llomeiimin). PPP y 6uena0i 600no2o posuuny egoounu ugypam-camyam Wistar Han nepopansho
3a donomozoto 30HOY: Igin y dozax 650 me/xe (1/2 Jsy) i 13 me/xe (1/100 Ji/sy), Homeumin — y oozax 1150 me/ke (1/2 JI/sy) i
23 me/xe (1/100 JILsp). Bnaus Isiny i [lometiminy na cman nepexuctozo okucienns ainioie (IIOJI) i anmuokcudanmuoi cucmemu 3a
00HOPA308020 NEPOPATLHOLO0 NAUBY HA OP2AHIZM WYpig-camyie susnavanu na 1, 3 i 7 006y. TIOJI y mkanunax neuinku 6usHayai 3a
emicmom manonooeo dianvoeeioy (MIA), dienosux xon 1weamis (/JK), kemooienis (K/) i 36 szanux mpuenie (3T), wugosux ocros
(LLIO). Pigenv MJA 6usnauanu 3a peaxyicio 3 2-miobapoimypogoio kucromoio, AK, K/[ i 3T, IIIO 6 mxanunax neyinku — ekcmpaxyiii-
HO-CNeKmpopOmoMempuyHum mMemooom. AHMUOKCUOGHMHULL CIAH OP2aHI3MY OYIHIO8ATU 30 AKMUBHICMIO (hepMenmis Kamanasu
(KT), enymamionnepoxcuoasu (I'Tl), enymamionpedykmasu (I'P), emicmom ioHoenenozo enymamiony (BI) i 3aeanvroro anmuokcu-
oanmuoro axmusuicmio (AOA). O6pooxy pe3yivmamie 00ciiodicerb HPOBOOUNU CIMAHOAPMHUMY MEMOOaMU 8apiayiiHoi cmamucmu-
Ku 3a t-kpumepicm Cmwiodenma.

Pesynomamu. Becmanoeneno, wo Iin y docnioocenux 003ax y eenmarogii ppaxyii snudicye inmencugnicmo I10J (emicmy MJIA, JIK,
LI0) y mxanunax neuinku wypis, y isonponanonogit ppaxyii — [IK; niosuwye axmusnicmo xamanasu ma 3azanshoi AOA 6 cuposamyi
kposi. [lometimin y 0ocnioocenux 0o3ax y eenmarosii paryii snudxcye ymeopenns npooykmie I10JI (emicmy MJA, AK, K11 i 3T) y
MKAHUHAX nedinky uypie, isonponanonosiu gpaxyii — JJK; nioguujye akmugnicms kamanasu ma emicm BI, 3azanvny AOA. Obuosi
Dexosunl He nopyuLyioms cucmemy eaymamiony. Y nopisuaunui 3 leinom, [lomeiimin nposensic 6inbiu GUPAXCeHUtl BNIUE HA THIMEHCUB-
nicmo T1OJI i akmugnicms anmuoKcuOaHmHoi cucmemu.

Bucnosxu. 1. Pecynsmopu pocmy pociun lsin i Ilometimin 3a 00HOpaz06020 6N1U6Y HA OP2AHIZM UYPIB-CAMYI8 Y 003aX 6IONOGIOHUX
1721 1/100 JI[d5y 3nudrcyroms npookCUOGHMHY GKMUGHICb, He NOPYULYIOMb CUCIEMY 2TTyMAmIOHy, NiOGUWYIOMb AKMUBHICIb aHMU-
OKCUOGHMHOT cucmemu.

2. [liosuwjerHs akmugHoCmi aHMUOKCUOAHMHOT CUCHeMU MA 20TbMYBAHHA THIMEHCUBHOCHE NPOYeCié NePeKUCHO20 OKUCTIeHHA Tinioig
ax 3a enaugy leiny, max i Ilometiminy, cnpamosani Ha a0anmayilo op2anizmy 00 XiMiyH020 YUHHUKA.

3. Axmusayis anmuoxcudanmuoi cucmemu pasom 3i suusxcennam inmencusnocmi I1OJT mooice 6ymu 0OHUM 13 MEXAHIZMIG 3aXUCy
Opeaizmy 6i0 MoKCuyHoi 0ii necmuyudie npu iXHbOMY CYMICHOMY HAOXOONCEHHI 00 OP2aHizMy 3 peylsimopami pocmy POCIUH Ha
OCHO8I MemUnbHUX NOXIOHUX N-0Kcuo nipuouny.

Kniouosi cnosa: pecynamopu pocmy pociun, lgin, [lometimin, npooKCUOGHMHA MA AHMUOKCUOAHIHA CUCTEMU
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THE STATE OF THE PROOXIDANT AND ANTIOXIDANT SYSTEMS OF THE RAT UNDER THE SINGLE
APPLICATION OF SOME METHYL DERIVATIVES OF PYRIDINE N-OXIDE - IVIN AND POTEITIN

ABSTRACT. Previously, it was shown that pyridine N-oxide based plant growth regulators (PGR) Ivin and Poteitin when combined
with pesticides reduce the acute and subchronic toxicity of pesticides for mammals, have a hepatoprotective effect, contribute to the
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reduction of mutagenic activity, in particular, of Cyclophosphane and Dioxidin cytostatics (Vasetska O.P, 2017, Vasetska O.P. et al.,
2020, 2021).

1t is possible that a wide range of their biological effects may be associated with the activation of the body s protective systems, in par-
ticular the antioxidant system. The effect of these PGRs on the state of the pro-oxidant and antioxidant systems is not sufficiently clar-
ified. Therefore, an important issue for preventive toxicology is the study of the nature of the effect of PGR on the state of the body s
pro-oxidant and antioxidant systems, which will contribute to the development of preventive measures to preclude acute and chronic
intoxications with pesticides.

Aim. To find out the state of the body s pro-oxidant and antioxidant systems under a single oral exposure to some plant growth regu-
lators —pyridine N-oxide methyl derivatives.

Materials and Methods. For the aim of this research we used PGR 2.6-dimethyl- pyridine N-oxide (Ivin) and a complex of 2.6-
dimethylpyridine-N-oxide with succinic acid (Poteitin). PGR in the form of an aqueous solution was administered to male Wistar Han
rats orally with a probe: Ivin at doses of 650 mg/kg (1/2 LDsy) and 13 mg/kg (1/100 LDsy), Poteitin — at doses of 1150 mg/kg (1/2 LDs)
and 23 mg/kg (1/100 LDs). The influence of Ivin and Poteitin on the lipid peroxidation (LPO) and the antioxidant system under a sin-
gle oral exposure to the body of male rats was determined on days 1, 3, and 7. LPO in liver tissues was determined by the content of
malondialdehyde (MDA), diene conjugates (DC), ketodienes (KD), conjugated trienes (CT) and Schiff bases (SB). MDA level was
determined by the reaction with 2-thiobarbituric acid, DC, KD, CT, and SB in liver tissues — by the extraction-spectrophotometric
method. The antioxidant status of the body was assessed by the activity of the catalase enzymes (CAT), glutathione peroxidase (GP),
glutathione reductase (GR), the content of reduced glutathione (GSH) and total antioxidant activity (AOA). The results of the research
were estimated by standard methods of variational statistics according to Students t-test criterion.

Results. It was established that Ivin in the researched doses in the heptane fraction reduces the LPO intensity (containing MDA, DC,
SB) in the liver tissues of rats, in the isopropanol fraction — DC; increases the activity of catalase and total AOA in blood serum.
Poteitin in the tested doses in the heptane fraction reduces the formation of lipid products (containing MDA, DC, KD and CT) in the
liver tissues of rats, in the isopropanol fraction — DC; increases the activity of catalase and the content of GSH, total AOA. Both sub-
stances do not disrupt the glutathione system. Compared to Ivin, Poteitin has a more pronounced effect on the intensity of LPO and
the activity of the antioxidant system.

Conclusions. 1. Plant growth regulators Ivin and Poteitin, at a single exposure to the body of male rats in doses corresponding to 1/2
and 1/100 LDy, reduce pro-oxidant activity, do not disrupt the glutathione system, increase the activity of the antioxidant system.

2. Increase in the activity of the antioxidant system and inhibition of the intensity of lipid peroxidation processes both under the influ-
ence of Ivin and Poteitin are aimed at adapting the body to the chemical factor.

3. Activation of the antioxidant system together with a decrease in the intensity of LPO can be one of the mechanisms of protection of
the body from the toxic effects of pesticides when they are simultaneously introduced into the body with plant growth regulators based
on methyl derivatives of pyridine N-oxide.

Beryn. 3a0pyaHeHHsT HaBKOJIUIIHBOTO cepe-
JOBUILA XIMIYHMUMH pPEYOBHHAMH, 30KpeMa
MECTUIIUAAMH, € OHIEI0 3 OCHOBHHMX MPUYHH
MOPYILIEHHSI TOMEOCTa3y KMBUX OpraHi3MiB. 3a
YMOB TPUBAJIOTO BIUIUBY Ha CCaBIliB, TIECTHUIIH-
11, BUKJIMKAIOUM OKUCIIIOBAJIBHUI CTpec, Mopy-
HIyIOTh (DYHKIIOHYBaHHS Pi3HHX CHUCTEM Opra-
HI3MYy — renaroOuniapHoi, cepLeBO-CyIUHHOI,
IMXaabHOI, HEPBOBOI, BHKJIHMKAIOTh TE€HETHUYHI
aHoMaJli, KaHueporenes, xsopoou Ilapkincona,
AnprreiiMepa Ta iH. [1]. BuznadeHHs oxuciro-
BaJIbHOTO CTPECY Ta MEXaH13MH, 3aJisH1 B HOTO
peamizaiiii, TpyHTOBHO ONHCAaHO B HAYKOBiil
miteparypi [2-6]. OkucnoBanbHUN cTpec — 1€
nucOalaHC OKHCHO-BITHOBHUX TMIPOIECIB B
Oprasi3Mi, BUKJIMKaHUN XIMIYHUM, (DI3UYHUM
a00 IHIIMMU YHHHUKAMH, 1110 CYTIPOBOIKYETHCS
HAKOMMYEHHSAM akTUBHUX (opM KucHO (ADK)
Ta TMPOIYKTIB MEPEKUCHOTO OKWCIICHHS JIIITi/IiB
(ITOJI), 3HM>KEHHSIM aKTUBHOCTI aHTHOKCUIAHT-
HO1 cuctemu. Y HOopMi miporiecu [1OJI Ta yTBO-
penHs A®K y GionoriyHux cTpyKTypax BiIOy-
BAIOThCSI 30aJIaHCOBAHO 1 3aBASKU AaHTHOKCHU-
JAHTHIM cUCTEMI YTPUMYIOTHCS Ha ONTHMAalb-
HOMY CTallioHapHOMY piBHi [3].
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Introduction. Pollution of the environ-
ment with chemical substances, in particular
pesticides, is one of the main causes of dis-
ruption of the homeostasis in living organ-
isms. Under the conditions of long-term
exposure to mammals, pesticides, causing
oxidative stress, disrupt the functioning of
various body systems — hepatobiliary, cardio-
vascular, respiratory, nervous; cause genetic
abnormalities, carcinogenesis, Parkinson’s
disease, Alzheimer’s disease, etc. [1]. The
definition of oxidative stress and the mecha-
nisms involved in its implementation are
thoroughly described in the scientific litera-
ture [2—6]. Oxidative stress is an imbalance
of oxidation-reduction processes in the body,
caused by chemical, physical or other fac-
tors, which is accompanied by the accumula-
tion of reactive oxygen species (ROS) and
lipid peroxidation (LPO) products, a
decrease in the activity of the antioxidant
system. Normally, the processes of LPO and
the formation of ROS in biological structures
occur in a balanced manner and, thanks to the
antioxidant system, are kept at an optimal
stationary level [3].
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3a yMOB OKHUCIIIOBaJIbHOIO CTPECY B OpraHi3-
MI 3aITyCKA€ETHCS MPOIEC BUIBHO PaJUKAIBHOTO
OKHCHEHHSI 3 YTBOPEHHSIM BUIBHUX DPaJUKaJiB
(0,", HOO®, HO, OH’), sxi BmiIMBaIwTh Ha
(YHKI[IOHAJIbHO aKTUBHI OUIKM Ta MPHU3BOIATH
10 iHaKTHBaIlli 0araTbox (PEpMEHTIB 1 HAKOIH-
YEHHsS NEPBUHHUX 1 BTOPUHHUX MPOAYKTIB
ITIOJI. YtBopeni nponyktu I1OJI mopyuryrors
LHUIICHICTh MeMOpaH KIITHH, pO3'€JHYIOThH
OKHCHE (POCHOpPUIIOBAHHS, IO € MPUYUHOIO
po3naay OOMIHY PEYOBMH B OpraHax 1 TKaHU-
Hax, CIPUSIOTh (POPMYBAHHIO BIAMOBIIHOL
MaToJIOrii B PI3HUX OpraHax 1 CUCTeMax Ha KJIi-
TUHHOMY, MOJIEKYJISIPHOMY, T€HETUYHOMY piB-
Hix [7, 8]. i yCyHEHHsSI OKHCIIOBalbHOTO
CTpecy MpHUpo/ia CTBOPHIIA MOTYKHY Oararopis-
HeBy (Di310JI0TIYHY AHTUOKCHJIAHTHY CHCTEMY,
sgKa BKJIIOYA€E JesIKl (QepMeHTH (HampuKIa,
CYHEPOKCHUTUCMYTa3y, KaTaJasy, IepOKCHasy,
Iy TaTiOHICPOKCH/IA3y, IIyTaTIOHPENyKTasy) i
HU3KY aHTHOKCUAHTIB PI3HOT XIMIYHOI CTpPYK-
TypH He(bepMeHTaTHBHm IPUPOIH (eHroreHH1 —
koeH3um Q10, FJIyTaTIOH JIIO€EBAa KHUCIOTA Ta
1H. 1 €K30T€HHI — BITaMIHH, KapoTUHOiNH, (ra-
BOHO1/IM, MIKpOEJIEMEHTHU Ta 1H.). i KOXXHOTO
AHTHOKCHJIAHTY CHpsSIMOBaHa Ha eJIiMiHaIiIo
CYBOpPO IIE€BHOTO OKHCIIOBAJIbHOTO CYOCTpary
(8, 9].

VY pobGoti [1] HaBeneHO HU3KY MECTUIIU/IIB,
ak1 1HTeHcUuDikytoTh [10J1, 3011b11YyI0Th piBEHb
A®K 1 3HWKYIOTh AHTHOKCHJIAHTHUM CTarTyc
Oprasi3zmy, 110 BIJIrpa€e BaXKJIUBY pOJIb y MeXa-
HI3M1 iXHBOT TOKCHYHOI JI1i, 30KpemMa 11 XJIOpITi-
pudoc, Ala3uHOH, METHJINAPaTioH, €HAO0CYJb-
¢aH, MOHOKpOTO(I)OC TapaKBar, LUIEPMETPHH,
aTpasuH Ta iH. 3a CyMiCHOI [T IEKIIIbKOX NeCTH-
UUIB BIUIMB HA CTaH MPO- 1 aHTMOKCHUJIAHTHOL
CHUCTEMHU III€ HEJOCTATHLO BUBUEHUM. 3a JaHU-

u [10] mociimkeHHS KyMYJIsSTUBHUX BIJIACTH-
BOCTEH OakoBHX CyMillleld MECTHLMJIIB PI3HUX
XIMIYHHMX TPYIl BCTAHOBJIEHO, L0 32 KPUTEPIEM
«3aru0enb TBapUH» HE CIIOCTEPIraeThCcsi BUpa-
KEHUX KyMYJISTUBHUX €(eKTiB. AJie BUABICHO
MOPYIIEHHSI MPOOKCUIAHTHO-aHTUOKCHIAHTHOL
pPIBHOBaru B OpraHi3mi I1ypiB, 10 HNPU3BOIAUTH
70 TIOCUJICGHHSI TemnaTo- 1 TeMaTOTOKCHYHHX
e(ekTiB. 3a CyOXpOHIYHOI i 3 8§ 0aKOBUX CyMi-
e necTuiuAiB 4 BUKIMKAIN OPYIIEHHS TIpo-
OKCHJIaHTHO-aHTUOKCUJAAHTHOI pIBHOBaru B
oprasi3mi nrypiB. Haiibinem HeOe3neuHumu 3a
inTeHcudikaiiro [1OJ] 1 3HIKEHHSIM MOKa3HUKIB
AHTHUOKCHUJAHTHOI aKTUBHOCTI ((pepMeHTIB KaTa-
Ja34 ¥ nepoKcuaa3u B KpoBi) Oynu cymimii, siKi
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Under conditions of oxidative stress in the
body, the process of free radical oxidation is
started with the formation of free radicals (O,",
HOO", HO, OH"), which affect functionally
active proteins and lead to the inactivation of
many enzymes and the accumulation of pri-
mary and secondary LPO products. The formed
LPO products disrupt the integrity of cell mem-
branes, disconnect oxidative phosphorylation,
which is the cause of metabolic disorders in
organs and tissues; contribute to the formation
of the corresponding pathology in various
organs and systems at the cellular, molecular,
and genetic levels [7, 8]. To eliminate oxidative
stress, the Nature has created a powerful multi-
level physiological antioxidant system, which
includes some enzymes (for example, superox-
ide dismutase, catalase, peroxidase, glutathione
peroxidase, glutathione reductase) and a num-
ber of antioxidants of different chemical struc-
tures of a non-enzymatic nature (endogenous —
coenzyme Q10, glutathione, lipoic acid, etc.
and exogenous — vitamins, carotenoids,
flavonoids, trace elements, etc.). The action of
each antioxidant is aimed at eliminating a strict-
ly specific oxidizing substrate [8, 9].

The work [1] lists a number of pesticides
that intensify LPO, increase the ROS level
and reduce the antioxidant status of the body,
which plays an important role in the mecha-
nism of their toxic action, in particular, chlor-
pyrifos, diazinon, methylparathion, endosul-
fan, monocrotophos, paraquat, cypermethrin,
atrazine and others. The effect of the com-
bined action of several pesticides on the state
of the pro- oxidant and antioxidant systems
has not yet been sufficiently studied.
According to the data [10] of the study of the
cumulative properties of tank mixtures of
pesticides of different chemical groups, it
was established that no pronounced cumula-
tive effects are observed according to the
death of animals criterion. But a violation of
the pro-oxidant — antioxidant balance in the
body of rats was found, which leads to an
increase in hepatotoxic and hematotoxic
effects. Under subchronic action, 4 out of 8
tank mixtures of pesticides caused a violation
of the pro-oxidant — antioxidant balance in
the body of rats. The most dangerous in
terms of LPO intensification and reduction of
antioxidant activity indicators (catalase and
peroxidase enzymes in the blood) were mix-
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MICTHIIA Y CBOEMY CKJIaAil QyHTIU XJIOPOKUC
Miai abo iHcekTumua Akrenik [11].

ITokazaHo TakoX, IO JTisT IECTHUITUIIB, 30Kpe-
Ma rep61u14)1113 CTIPABIIsi€ BUPAKCHHUH HEraTHB-
HU{ BIUIMB 1 HA POCIMHHMIA OpraisM. 3a ix-
HBOTO BIUIMBY B KIIITHHAX POCIHH IiJABHIIY-
eTbest BMicT ADK, 1110 MaroTh BHCOKY peakIiii-
HY 3/1aTHICTh, TAaK CaMo, SIK B OpraHi3Mi TBapHH,
MPU3BOANTH /IO OKHCIIOBAJIILHOTO CTpECy Ta
HeOakaHUX HacHiAkiB [12], 30kpema mopyiieH-
Hs1 6anaHcy (ITOrOpMOHIB, 3HIKEHHS ()OTOCHH-
TETUYHHUX TPOIECIB, MPOAYKTUBHOCTI POCIHUH 1
cTifikocTi 0 XxBopoO [13], m0 3amexuTh Bix
CTaHy IPOOKCHIAHTHO-AaHTUOKCHIAHTHOI CHUCTE-
MH, BHIY 1 COPTy POCIWH, YMOB 30€piraHHs.
JlokazaHo, 110 31 30UIBIIEHHAM TEPMiHY 30epi-
TaHHs, 30KpeMa MOPKBH, 3MEHIIYETHCS AHTH-
OKCHJIaHTHA aKTHBHICTh y KopeHeriomax [14],
10 3HIDKYE TXHIO XapuOBY LIIHHICTb.

BcranoBieHo, 1Mo 3HWKEHHIO CTPECOTEHHOT
nii XIMIYHOTO YMHHHWKAa HA POCIUHH CIIPHUSE
3aCTOCYBaHHS MOJI(YHKIIOHATBHUX PETYISITO-
piB pocty pocaus (PPP) [12]. 3okpema 3acTocy-
BanHs repOinuaiB (beranan 22, KE + JlonTpen-
300, BP + Miypa, KE) nHa mykpoBux Oypsikax
pazom 3 PPP CruBiH crnpusuio migBUIIEHHIO
CTIMKOCTI POCIWH 110 XBOPOO 1 30UIBIIECHHIO
YPOXKAHHOCTI KOpeHETIoiB 10 5,3 %. CyMmicHe
3aCTOCYBAaHHS Ha SIPOBOMY STUMEHIO TepOULIUTY
[Tpumanc CE Ta CrtuBiHy 30171bIIYBAJIO ypO-
JKalHicTh gumeHio Ha 16,5 %. Ilo3uTuBHUiA
epekr ©Ha pocauHm w™anu iHmi PPP -
Imynorutodir 1 Crumynon E®. Apropu 3a3Ha-
4aloTh, M0 PO3pOOKa ONTHMI30BaHHUX perJia-
MEHTIB 3acTocyBaHHs PPP 1mo3BonuTh 3HU3UTH
MOTESHITIHHI PU3UKH XIMIYHHUX 3aC00IB 3aXHUCTY
CLTBCHKOTOCIIOIAPCHKUX POCIUH BiJl CTPECOBUX
BILIWBIB.

VY pobotax [15-19] noBeneHo 3aXHWCHY pPOJIb
nesikux PPP, y Tomy dmcii METHIBHUX TOXIJ-
HUX N-OKCH]I TIPHUIMHY, 32 BIUTUBY €KCTPEMalb-
HUX (baKToplB (TemmepatypH, COIBOBOTO CTpe-
Cy, 10HIB BaXXKHX METAaliB). O6p061<a PPP
HACIHHS Ta BETETYIOUMX POCIHH KOIIE€YHHUKA
aJBIINCHKOTO0 1 HAMEPCTSIHKH MIEPCTUCTOI
cripusizia MiABHINCHHIO iXHBOI CTIAKOCTI IO
IITKITHUKIB (JJOBTOHOCHKA) 1 XBOpOO (cemropio-
3y) 3a paXyHOK POCTOCTUMYJTIOIOUHX 1 IMyHOMO-
TyTOIYNX €(EeKTIB, 10 JO03BOJIMIIO 3HAYHO
3HM3UTH HOPMY BHUTpAT necTuruais [20].

V Hamux JOCHiIKEHHSIX IToKa3aHo, 1o PPP
Ha OCHOBI MOX1AHUX N-OKCH] mpn):u/IHy (Iein 1
[loTeiiTiH) 3HIKYIOTh TOCTPY TOKCUYHICTH Jesi-
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tures that contained the fungicide Copper
chloride or the insecticide Aktelik [11].

It is also shown that the effect of pesticides,
in particular herbicides, has a pronounced
negative effect on the plant organism. Under
their influence, the content of highly reactive
ROS in plant cells increases, just as in the
body of animals, which leads to oxidative
stress and undesirable consequences [12], in
particular to a disruption of the balance of
phytohormones, a decrease in photosynthetic
processes, plant productivity and disease
resistance [13], which depends on the state of
the pro-oxidant — antioxidant system, species
and variety of plants, storage conditions. It has
been proven that with an increase in the stor-
age period, in particular of carrots, the antiox-
idant activity in root crops decreases [14],
which reduces their nutritional value.

It has been established that the application
of multifunctional plant growth regulators
(PGR) contributes to the reduction of the
stressogenic effect of a chemical factor on
plants [12]. In particular, the use of herbicides
(Bethanal 22, KE+Lontrel-300, BP+Miura,
KE) on sugar beets combined with PGR
Stevin contributed to the increase of the
resistance of plants to diseases and increase
of the yield of root crops up to 5.3 %.
Combined application of Pryshans SE herbi-
cide with Stevin on spring barley increased
the yield of barley by 16.5 %. Other PGRs —
Immunocytofit and Stimunol EF — had a pos-
itive effect on plants. The authors note that
the development of optimized regulations for
the use of PGRs will allow reducing the
potential risks of chemical means of protect-
ing agricultural plants from stress effects.

The works [15-19] proved the protective
role of some PGRs, including methyl deriva-
tives of pyridine N-oxide, under the influence
of extreme factors (temperature, salt stress,
heavy metal ions). PGR treatment of seeds
and vegetative plants of Hedysarum alpinum
and Digitalis lanata contributed to the increase
of their resistance to pests (snout beetles) and
diseases (septoriasis) due to growth-stimulat-
ing and immunomodulation effects, which
made it possible to significantly reduce the
rate of pesticide consumption [20].

In our studies, it was shown that PGRs
which are based on the derivatives of pyri-
dine N-oxide (Ivin and Poteitin) reduce the
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KUX 1HCEKTULHIIB, (YHTIIUIIB, TepOIUIIB IS
nabopatopHux TBapuH [21, 22], mocnabnoTh
BUPAXXEHICTh T€MAaTOTOKCUYHUX IPOSBIB NECTHU-
LHUIIB 32 YMOB IXHBOT'O CYMICHOTO BIUIMBY Ha
oprasi3m [23, 24], cipusitoTh 3HUKEHHIO MyTa-
IF€HHOI AKTUBHOCTI, 30KpE€Ma LHMTOCTATHKIB
Huknodocdany 1 Hiokcuauny [25, 26]. Onnak
CTaH MpO- 1 AHTUOKCUJAAHTHUX BIIACTUBOCTEH 32
iXHBOTO BIUIMBY 1 pOJIb y MEXaH13MI TOKCHYHOT
Iii Ha OpPraHi3M Ille HEJIOCTAaTHBO 3’ SICOBAHO.

Buxozasuu 3 naHux jiTeparypu, BBaKa€eThC,
10 SIK Y POCJIMH, TaK 1y CCaBLIiB IIPU CYyMICHOMY
HAJIXOKEHHI 10 opraHizmy nectunui 1 PPP,
aKTUBAllll AHTHOKCUIAHTHOI CHUCTEMHU PEryIsi-
TOpaMU POCTY POCIMH MOXe OyTH OIHUM 13
MEXaHI3MIB MIABUIIEHHSI aNalTUBHUX MOYKIU-
BOCTEH OpraHi3aMy [0 HECHPHUSITIMBUX YMOB
noBKiUIA. ToMy BaHMBHH acnekT mpodiiax-
TUYHOT TOKCHUKOJIOTIi — 3’sICyBaHHS XapakTepy
BBy PPP Ha cran mepekucHOro okucieHHs
JIMIIIB T4 aHTUOKCUJIAHTHOI CHUCTEMU OpraHi3-
My, IO COPUSITUME PO3pOoO0LI MPOoPiIaKTUYHUX
3aX0/I1B JJIS 3aM00IraHHs TOCTPUM 1 XPOHIYHUM
IHTOKCHKAIIISIM IECTULUAAMH.

Mera. 3’scyBaTv CTaH NPOOKCHUIAHTHOI Ta
AHTHUOKCHUJAHTHOI CHUCTEM OpraHi3My 3a yMOB
OJTHOKPATHOTO MEpOpajbHOrO BIUIMBY Ha opra-
HI3M JI€SKUX PEryliaTopiB pPOCTYy POCIHH —
METWJIbHUX MOX1THUX N-OKCHJI MPUJIUHY.

Marepiaan Tta metonu. Y poOOTI BUKOpU-
crani PPP 2,6-numetun-N-okcua mipuauHy
(Isin), 99,9 % 1 xomriuiekc 2,6-muMeTHii-N-
OKCHJl TIpUJIUHY 3 OYypIITHHOBOIO KHCIIOTOIO
(IToreiitin), 99,9 % cunre3oBani B IHCTUTYTI
O6loopraniynoi ximii Ta HadrToximii HAH
Vkpainu imeni B.I1. Kyxaps.

OcCkUTbKM CTaTeBOI YYyTJIMBOCTI O BIUIUBY
IBiny 1 IloreilTiHy He cHocTepiraerbcs, TO
JOTPUMYIOUYUCH TMPUHIMIMIB O10€TUKH, JOCHI-
JKEHHSI MPOBEJIEHI Ha caMIsx mypiB. B ekcre-
pumeHTi Bukopuctano 108 craTeBo3piaUX
urypiB-camuiB Wistar Han. TBapunu Oynu po3s-
nofineni Ha 6 rpyn. Kontponsai rpynu (1, 2) i
nignocaiaai rpynu (3, 4, 51 6) no 6 TBapuH y
KOXKHIH.

JlocnigkeHHsT TPOBEAECHI BIAMOBIAHO 0
NPUHLIUIIB OI0€TUKH Ta BHUMOT TYMaHHOTO
CTaBJICHHs J10 TBapuH (€Bporneiicbka KOHBEHLIIS
PO 3aXUCT XpeOETHUX TBAPUH, III0 BUKOPUCTO-
BYIOTbCS ISl JOCIHIJIHUX Ta 1HIIUX HAyKOBHUX
uineit, 1986).

PPP y Bumisini BOZHOTO PO34YMHY BBOIUIH
Iypam InepopajibHO 3a JOMOMOIOI0 METaJIEBOTO
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acute toxicity of some insecticides, fungi-
cides, herbicides for laboratory animals [21,
22], weaken the severity of hepatotoxic man-
ifestations of pesticides under the conditions
of their combined effect on the body [23, 24],
contribute to the reduction of mutagenic
activity, in particular the cytostatics Cyclo-
phosphane and Dioxidin [25, 26]. However,
the state of pro- and antioxidant properties
under their influence and role in the mecha-
nism of toxic action on the body has not yet
been sufficiently elucidated.

Based on the data from the literature, it is
believed that in both plants and mammals,
when pesticides and PGRs enter the body
simultaneously, the activation of the antioxi-
dant system by plant growth regulators can be
one of the mechanisms for increasing the
body’s adaptive capabilities to adverse envi-
ronmental conditions. Therefore, an important
aspect of preventive toxicology is to find out
the nature of the effect of PGRs on the state of
lipid peroxidation and the body’s antioxidant
system, which will contribute to the develop-
ment of preventive measures to prevent acute
and chronic pesticide poisoning.

Aim. To find out the state of the body’s
pro-oxidant and antioxidant systems under
the conditions of a single oral exposure to the
body of some plant growth regulators —
methyl derivatives of pyridine N-oxide.

Materials and Methods. For the aim of
this research we used PGR 2.6-dimethylpyri-
dine N-oxide (Ivin), 99.9 % and a complex of
2.6-dimethylpyridine N-oxide with succinic
acid (Poteitin), 99.9 % synthesized at the V.P.
Kukhar Institute of Bioorganic Chemistry
and Petrochemistry of the National Academy
of Sciences of Ukraine.

Since sex-related sensitivity to the test sub-
stances of Ivin and Poteitin is not researched,
then following the principles of bioethics,
studies have been carried out on male rats.
The experiment involved 108 mature male
Wistar Han rats. Animals were divided into 6
groups. Control groups (1, 2) and experimen-
tal groups (3, 4, 5 and 6) of 6 animals each.

The research was conducted in accordance
with the principles of bioethics and the
requirements on humane treatment of animals
(European Convention for the Protection of
Vertebrate Animals Used for Research and
Other Scientific Purposes, 1986).

PGR in the form of an aqueous solution
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3oHAy: IBiH y mo3ax 650 mr/kr (1/2 JI[s) 1 13
mr/kr (1/100 JIMs,), TloreiiTin — y mo3ax 1150
mr/kr (1/2 JIdso) 1 23 wmr/xr (1/100 JIs).
Brmnus IBiny 1 IloreiiTiHy Ha 1HTEHCHBHICTH
IIOJI 1 cTtaH AHTHOKCHAAHTHOI CHUCTEMH 3a
OJTHOPA30BOTO MEPOPATLHOTO BIUIMBY Ha Opra-
HI3M IIypiB-CaMIIiB BU3HAYAIU B AMHaAMIII Ha 1,
3 1 7 noOy. TBapun oOcTexXyBasm moaHs. Bpa-
XOBYBaJIM 3MIHY TOBEIIHKH, O3HAKU 1HTOKCHKA-
1ii, 3aru6ens TBAPHH.

CraH TIepeOoKUCICHHS JIMIAIB y TKaHWHAX
MEY1HKH, IK OCHOBHOTO JIETOKCUKYIOUOTO Opra-
HY KCEHOOIOTHKIB, BU3HAYAJIM 32 BMICTOM IIEp-
BUHHUX TIpoaykTiB I1OJI — mieHOBHMX KOH tora-
TiB ([IK), BTOpuHHMX — MaJIOHOBOTO JiajibJ€ri-
ny (MIIA), xeromieniB (KJI) i 3B’s13aHuX Tpue-
HiB (3T), kinneBux — mmdoBux ocuos (I1110),
10 YTBOPIOIOTHCS B Pe3yJIbTaTi B3aeMOJIli BTO-
PUHHUX TPOAYKTIB 3 amiHaMH (aMiHOKHCIIOTa-
MU, TIPOTeTHAMH Ta IXHIMH KOMIIOHEHTaMH pi3-
HUX KJIITUHHUX CTPYKTYD).

CrnonTannuii (HeinaykoBaHui) piseHb MJIA
B TKaHMHAX NEYiHKMA BHU3HAYAM 32 PEAKI[€l0
YTBOpPEHHS 3a0apBJIEHOr0 POXKEBOTO TPUMETH-
HOBOTO KOMIUIEKCY TIPHU B3a€MOIii MaJOHOBOTO
nianpaerigy 3 2-Tio6apOiTypOBOIO KHCIOTOIO.
CriekTpoOoTOMETPII0 CyNEepHATAHTY MPOBOAM-
TU Tipu TOBXuHI XBWI A — 532 uMm [27]. PiBenb
JAK, KJ[ 1 3T, IO Bu3Ha4amm eKcTpakiiiHO-
CHEKTPO(YOTOMETPUUHUM METO/IOM, EKCTPAKIIIFO
3 TKQaHWH TMEYiHKHA MPOBOIN B TENTaH-130TPO-
naHoJoBi# ¢aszi [28]. CnexrpodoTomeTpito ren-
TaHOBOTO Ta 130MPOINUIOBOTO JIMIAHOIO EKC-
TPakTy MPOBOIWIM TpU JOBXKHUHI XBuii 220,
232,278 1400 HM B KIOBETI 3 TOBUIMHOIO IIAPY
10 MM [poTH BIANOBIAHOTO KOHTPOJIIO.
Pe3ynpratn Bupakaliu B OJWHHUISX 1HJICKCIB
okuciaeHus (ox. 10): E,s/Eyyy — BimHOCHUH
BMmicT JIK; E,7¢/Esng — BimHocHuiA BmicT K/ 1
3T; E400/En9 — BimnoCcHMI BMmicT LHO.

AHTHOKCUJAHTHUN CTaH OPraHi3My OIliHIO-
BaJiM 3a aKTUBHICTIO QepMenTiB Karanasu (KT)
y CHpOBATIi KpPOBi, TIyTaTiOHMEPOKCHIA3H
(I'TT), rmyrarionpenykrasu (I'P), BmicToMm
BiHOBIEHOTro TiyTtariony (BI') y Tkanunax
MTEYIHKH.

AxtuBHIicTh Karanmazu (K 1.11.1.6, H,O,:
H,0,-okcunopenykrasa), BU3Havalu 3a 31aTHi-
CTIO TICPEKHCY BOJHIO YTBOPIOBATH 3 COJISIMH
MoOJi0aTy CTiHKuN 3a0apBiICHUN KOMILIEKC
KOBTOTO KOJBOPY, 1HTEHCUBHICTH SIKOTO 3alie-
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was administered to rats orally with the help
of a metal probe: Ivin at the doses of 650
mg/kg (1/2 LDsy) and 13 mg/kg (1/100
LDs), Poteitin at doses of 1150 mg/kg (1/2
LDsg) and 23 mg/kg (1/100 LDs). The influ-
ence of Ivin and Poteitin on the intensity of
LPO and the state of the antioxidant system
at a single oral exposure to the body of male
rats was determined in dynamics on days 1, 3
and 7. The animals were examined daily.
Changes in behaviour, signs of intoxication,
death of animals were considered.

The state of lipid peroxidation in the liver
tissues, as the main detoxifying organ of
xenobiotics, was determined by the content
of primary LPO products — dienes conjugates
(DC), secondary — malondialdehyde (MDA),
ketodienes (KD) and bound trienes (CT),
final — Schiff bases (SB), formed as a result
of the interaction of secondary products with
amines (amino acids, proteins and their com-
ponents of various cellular structures).

The spontaneous (uninduced) level of
MDA in liver tissues was determined by the
reaction of the formation of a coloured pink
trimethine complex upon the interaction of
malondialdehyde with 2-thiobarbituric acid.
Spectrophotometry of the supernatant was
performed at a wavelength of A — 532 nm
[27]. The levels of DC, KD and CT, SB were
determined by the extraction-spectrophoto-
metric method; extraction from liver tissues
was carried out in heptane-isopropanol phase
[28]. Spectrophotometry of heptane and iso-
propyl lipid extract was performed at a wave-
length of 220, 232, 278 and 400 nm in a
cuvette with a layer thickness of 10 mm
against the corresponding control. The results
were measured in oxidation index units
(0.1.w.): Es3y /Eyy — relative content of DC;
E,75 /Eyyo — relative content of KD and CT;
E400/E2yp 1s the relative content of SB.

The antioxidant state of the body was
assessed by the activity of catalase enzymes
(CAT) in blood serum, glutathione peroxi-
dase (GP), glutathione reductase (GR), and
the content of reduced glutathione (GHS) in
liver tissues.

The activity of catalase (EC 1.11.1.6,
H,0,: H,0, oxidoreductase) was determined
by the ability of hydrogen peroxide to form
with molybdate salts a stable coloured com-
plex of yellow colour, the intensity of which




TOKCHUKOJIOI'ISA CTUMVYJATOPIB POCTY POCJIMH
TOXICOLOGY OF PLANT GROWTH STIMULATORS

xuTh Bl BMicTy H,O, B po3unHi He3pylHOBa-
HOTO Karana3orw 3a meronom Kopomrok M.A. 1
cniBaBT. CekTpoOoTOMETpit0 MPOBOJWIN TIPU
noBxuHI XBUl 410 aMm [29].

AKTHUBHICTh riyTaTioHnepokcunasu (KO
1.11.1.9) Bu3Ha4anu 3a HAKOIMUYECHHSIM OKHCJIC-
HOTO IJTyTaTiOHYy B CEpeOBUIII 1HKyOallii 3 MaK-
CUMYM NOIVIMHAHHA NIPU JOBXKHUHI XBUI 260 HM,
aKkTUBHICTh TiyTarioHpenykrasu (KO 1.6.4.2,
HAJI®H: oxucHeHMi IyTaTiOH OKCHUIOPEIyK-
Ta3za) BU3Hauanu 3a 3HmxkeHHsaM HAJIDH, npu
B1JIHOBJICHH1 OKHCJICHOTO IJIyTaTiOHY B CEPeJo-
BULII 1HKyOawii npu goBxuH1 XBuii 340 um [30].

BigHoBieHuit miiyTaTioH BHU3HAYaJ U 3a BMi-
CTOM 2-HITpO-6-MepKanToOeH30MHOT KHUCIIOTH,
YTBOPEHOI IIPH B3a€MO/Ii IITyTaTIOHY 3 peakTH-
BoM Enmana (5',5-autioOic-2-HiTpoOeH30iHa
KHCIIOTA), siKa 3a0apBIIIOE PO3UMH Y JKOBTHM
KoJlip. [HTEHCUBHICTH 3a0apBiIEHHS PO3ZUUHY
MPOIOpIIiifHa BMICTY IiTyTaTioHy. BMicT BiiHOB-
JIEHOTO TJIYTaTIOHYy BHU3HAYaJld CHEKTPOo(doTO-
METPHUYHO IpH JOBXHHI XBUI1 412 M [31].

Kpim Toro, BH3Hauamu aHTUOKCUAAHTHY
akTuBHICTh (AOA) cupoBaTKM KpOB1 LIypiB 3
BUKOPUCTAHHSAM MOJEIBHOI CUCTEMH — KOBTOY-
Hux ginonporeinis (JKJII), siki y cBoemy ckiani
MalOTh JIBA THMIIH JIIIJHO-O1IKOBUX KOMILIEKCIB,
110 3a OUTKOBMM Ta JIMIJHUM CKJIOM BiJIIOBI-
JAIOTh JIIIOMPOTEiIaM JTy>Ke HU3bKOT Ta HU3BKOL
HIIBHOCTI Tu1a3Mu KpoBi [32]. 3aransny AOA B
npo0ax CHUPOBAaTKM KpOBI BU3HAYalu 3a 1HTEH-
cuBHICTIO Tiepeokucnenns mimigie JKJIII, a
came: 3a BmictoM TBK-nponyxTiB (ManoHOBOTO
Jianblerifay), 110 YTBOPWIKUCH NPHU peakuii 3
T100apOITYpOBOIO KHUCIOTO. ONTUYHY MILIb-
HICTh BEpXHbOI (OyTaHOJIBHOT) (pa3u BUMIpIOBa-
1 Ha criektpodoromerpi ipu 540 M. B sikocTi
KOHTPOJIFO BUKOPHCTOBYBAJIM YHMCTUU OyTHIIO-
Buii ciupT. AOA cuUpOBaTKU KpOBI pO3paxoBy-
BaJiv 3a (hopmyIom0:

AOA (%) = (EKOHTpOJ'IL - Enocnin / EKOHTpOJ'IL) X 100,

ne AOA — aHTUOKCHIAHTHA AaKTHUBHICTH
cupoBatku KpoBi B (%); Eourpoms 1 Epocnin —
ONTHYHA LIUTBHICT BUMIpSHA B KOHTPOJBHIN 1
JOCITITHIN TTpodax.

Craructuuny oOpoOKy pe3ynbTariB AO0CHiaA-
KEHb MNPOBOAMIM CTAaHAAPTHUMH METOAAMHU
BapialifHOi CTaTUCTUKU 3 BUKOPHCTAaHHSM t-
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depends on the content of H,O, in the solu-
tion not destroyed by catalase according to
the method by Koroliuk M.A. et al
Spectrophotometry was performed at a
wavelength of 410 nm [29].

The activity of glutathione peroxidase (EC
1.11.1.9) was determined by the accumulation
of oxidized glutathione in the incubation medi-
um with a maximum absorption at a wave-
length of 260 nm, the activity of glutathione
reductase (EC 1.6.4.2, NADPN: oxidized glu-
tathione oxidoreductase) was determined by
the reduction of NADP*N, during the reduc-
tion of oxidized glutathione in the incubation
medium at a wavelength of 340 nm [30].

The reduced glutathione was determined
by the content of 6-Mercapto-2-nitro-ben-
zoic acid, formed by the interaction of glu-
tathione with Ellman’s reagent (5,5'-dithio-
bis-(2-nitrobenzoic acid)), which turns the
solution yellow. The colour intensity of the
solution is proportional to the content of glu-
tathione. The content of reduced glutathione
was determined spectrophotometrically at a
wavelength of 412 nm [31].

In addition, the antioxidant activity (AOA)
of rat blood serum was determined using a
yolk lipoproteins (YLP) model system which
contains two types of lipid-protein complex-
es, which in terms of protein and lipid com-
position correspond to lipoproteins of very
low density and low density lipoproteins of
blood plasma [32]. Total AOA in blood serum
samples was determined by the intensity of
lipid peroxidation of YLP, namely by the con-
tent of TBA products (malondialdehyde)
formed during the reaction with thiobarbituric
acid. The optical density of the upper
(butanol) phase was measured with a spec-
trophotometer at 540 nm. Pure butyl alcohol
was used as a control. AOA of blood serum
was calculated according to the formula:

AOA (%) = (Econtrol - Eexperimental/Econtrol) X 100,

where AOA is the antioxidant activity of
blood serum in (%); Econtrol and Eexperimental -
optical density measured in control and
experimental samples.

Statistical processing of the research
results was carried out by standard methods
of wvariational statistics using Student’s
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kputepito CrerogenTa [33]. [IpoBoaunu pospa-
XyHOK cepenuboi apudmernanoi (M), moMuimku
pernpe3eHTaTuBHOCTI (m), Kkpurtepiro "t"
CrplofieHTa Ta BIPOTIIHOT PI3HUII OTPUMAHUX
pesynbraris (P).

Pe3yabrarn 1ociaixkeHb Ta iXx 00roBOpeHHs.
Pesynbratu nocmigkeHb MO0 TOCTPOro BILIU-
By IBiHy Ha cTaH MPOOKCUAAHTHOI Ta AHTUOKCH-
JAHTHOI CHCTEM OpraHi3My IIypiB HaBEICHO B
Tabn. 1. BcTtaHoBIeHO, 110 TIPH OHOPA30BOMY
nepopayibHOMY BIUIMBI [BiHY B 1031 650 MI/KT Yy
reNnTaHoBIN (pakiii BIpOT1THUX 3MiH IPOAYKTIB
ITOJI (Bmicty KJI 1 3T) y TkaHMHAX MEUYIHKU HE
CIOCTEPIraioch y BC1 TEPMIHU CIIOCTEPEIKEHHS.
Ha 1 no0y BUSBICHO BipOTiHE 3HIKEHHS BMi-
cty K na 34,62 % 1 11O na 45,45 %, na 317
no0y BmicT JIK 1 [IIO B TkaHnHax ne4iHku OyB
Ha PiBHI KOHTPOJIIO. B i30mpomnanomnoBiit ¢pax-
il BUSBJICHO JIMIIE HE3HAYHe, ajie JOCTOBiIpHE
3HWkeHHs Ha 7,77 % BMmicty JIK.

AKTHBHICTh KaTaJia3u BIPOTiTHO 301IbITyBa-
nmack Ha 1 1 7 noOy mocmimkeHs Ha 28,26 % i
29,82 % BIAMOBIAHO, OYEBUIHNUX 3MIH aKTUBHO-
cti ['TL, T'P 1 BmicTy BI' He BusiBIEeHO B yci Tep-
MIHHU criocTepexkeHHs. 3aranbaa AOA iMOBIpHO
30imprryBanack Ha 1 1 3 o0y BiAMOBITHO HA
24,67 % 1 15,77 %.

IBin y 031 13 mr/kr yepe3 1 100y BUKIHMKaB
O4YeBHUIHE 3HIKEHHA BMicTy nponaykTiB [1OJ] y
rentanoBii ¢pakuii — JAK 1 IO na 42,31 % 1
36,36 %, Ha 3 100y MOCHIKCHb 3HIKYBaB
BMmicT MJIA Ha 25,14 %. B 11111 ctpoku qocmija-
KEHb 11l TIOKa3HUKU OyJIu Ha PIBHI KOHTPOJIIO.
3min K/ 1 3T ne BigOyBanocs. B i3ompomnanosno-
Bill Qpakuii 3miH BMicTy mpoxyktiB [IOJI e
CIOCTEpIranoch.

AKTHBHICTH KaTaJla3u BIPOTiTHO 301IbITyBa-
nmack Ha 1 1 3 goOy mocmimxkens Ha 31,52 % i
20,50 % BiaNOBIAHO, BIPOT1THUX 3MiH aKTHBHO-
cti ['TL, T'P 1 Bmicty BI' He BusiBIEeHO B yci Tep-
MiHU criocTepexeHHs. 3aranbaa AOA 301b1ry-
Bajack Ha | 1 3 moOy BigmoBimHo Ha 16,51% i
19,77 %.

Takum ymHOM, IBIH y AOCHIIKEHUX 032X
cnpusie 3HmKeHHI0 iHTeHcuBHOCTI [10JI y TKa-
HUHAX TICYiHKH IIypiB, MiJBUIIEHHIO aKTHBHO-
CTi Karaja3u Ta 3arasbHoi AOA B cHpoBarii
KpOBI.

Pesynbratu goCHiKEHb IMIOAO TOCTPOTO
BIUIMBY lloTeiiTiHy Ha CTaH MPOOKCHIAHTHOI Ta
AHTUOKCUIAHTHOI CHCTEM OpraHi3My UIypiB
HaBeJIeH1 B Ta0. 2.
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‘t’-test criterion [33]. Arithmetic mean (M),
representativeness error (m), Student’s ‘t’
criterion and probable difference of the
obtained results (P) were calculated.

Research Results and their Discussion.
The results of studies on the acute effect of
Ivin on the state of the pro-oxidant and
antioxidant systems of the rat body are
shown in table 1. It is established that under
single oral application of Ivin at a dose of
650 mg/kg in heptane fractions any probable
changes in LPO products (KD and CT con-
tents) of liver tissues were not observed at all
periods of observation. On the 1st day, a
probable decrease in the content of DC by
34.62 % and SB by 45.45 % was found, on
the 3rd and 7th day the contents of DC and
SB in the liver tissues were at the control
level. In the isopropanol fraction only a
slight but reliable decrease by 7.77 % in the
DC content was established.

The activity of catalase statistically signifi-
cantly increased on the 1st and 7" day of the
study by 28.26 % and 29.82 %, respectively,
no obvious changes in the activity of GP, GR,
and GSH content were detected during all
observation periods. The total AOA statistical-
ly significantly increased on the 1st and 3rd
day, respectively, by 24.67 % and 15.77 %.

Ivin at a dose of 13 mg/kg in 1 day caused
an obvious decrease in the content of LPO
products in the heptane fraction —-DC and SB
by 42.31 % and 36.36 %, on the 3rd day of
the research, the MDA content decreased by
25.14 %. In other research periods these indi-
cators were at the control level. There were
no changes in KD and CT. No changes in the
content of LPO products were observed in
the isopropanol fraction.

The activity of catalase statistically signif-
icantly increased on the 1st and 3rd day of
the research by 31.52 % and 20.50 %, respec-
tively, no probable changes in the activity of
GP, GR and the content of GSH were detect-
ed during all periods of observation. The
total AOA increased by 16.51 % and 19.77 %
on the 1st and 3rd day, respectively.

Thus, Ivin in the studied doses helps to
reduce the intensity of LPO in the liver tis-
sues of rats, to increase the activity of cata-
lase and total AOA in blood serum.

The results of studies on the acute effect
of Poteitin on the state of the pro-oxidant and
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Tabmums 1

Bnuiue IBiny Ha inTeHcHBHicTB ITOJI i aKTHBHICTH AHTHOKCHAAHTHOI CHCTEMH NPH OAHOKPATHIM il
Ha opraHism mypiB-camuiB y no3ax 650 mr/kr (1/2 JIsy) 113 mr/kr (1/100 JI5,)

Table 1

The effect of Ivin on the intensity of LPO and the activity of the antioxidant system at a single
exposure to the body of male rats in doses of 650 mg/kg (1/2 LD5;) and 13 mg/kg (1/100 LDs,)

Crpoxk
JoCJTin- KonTpoan IBin, 650 mr/kr IBin, 13 mMr/kr
IHoxazHuku JKeHb, Control Ivin, 650 mg/kg Ivin, 13 mg/kg
Indexes n0o6a
Research (n=6) (n=6) (n =6)
period,
days
MJIA, HMOIB/T TKaHH- 1 8,21 + 0,43 7,86 + 0,41 7,46 £ 0,36
HU MICYiHKH "
MDA, nmol/g, liver 3 7,65 + 0,45 6,58 £ 0,54 5,73 £ 0,54
tissue 7 8,18 £ 0,67 7,99 + 0,59 7,76 + 0,84
K, on.10, I'enTanosa 1 0,52 + 0,03 0,34 + 0,03* 0,30 £ 0,04*
(bpaxis
DC, i.o., Heptane 3 0,51 +0,01 0,46 + 0,02 0,47 £ 0,02
fraction 7 0,53 +£0,02 0,50 + 0,03 0,49 + 0,03
K1 3T, on.10 1 0,46 + 0,03 0,42 + 0,06 0,50 + 0,04
lenranoBa dpakiis
KD and CT. i.o.u.. 3 0,48 + 0,03 0,49 + 0,02 0,52 + 0,02
Heptane fraction 7 0,50 + 0,01 0,52 +0,02 0,54 + 0,03
IO, on.IO I'entanosa 1 0,11 £ 0,01 0,06 £ 0,01* 0,07 £ 0,01*
_(bpakuis 3 0,10+ 0,01 0,08 0,01 0,09 + 0,03
SB, i.0.u., Heptane
fraction 7 0,13 +0,02 0,13 £0,02 0,12 + 0,03
AK, on IO, 1 0,41 0,02 0,37 + 0,02 0,38 + 0,01
[3onponanonoBa
dpaxuis 3 0,41 +0,01 0,38 + 0,01* 0,44 + 0,04
DC, i.o.u., Isopropanol
fraction 7 0,43 + 0,01 0,41 +£ 0,02 0,37 £ 0,03
KJ113T, on IO 1 0,19 £ 0,007 0,17 % 0,01 0,16 % 0,01
I3onponanonosa
(bpakiis 3 0,21 + 0,008 0,18 0,015 0,26 + 0,055
KD and CT, i.o.u.,
Isopropanol fraction 7 0,28 + 0,01 0,31 + 0,03 0,29 + 0,02
Lo, on.10 1 0,006 + 0,002 0,006 + 0,003 0,005 + 0,002
I3onponanonosa
(bpakiis 3 0,007 + 0,003 0,011 £0,012 0,025 £ 0,009
SB, i.0.u., Isopropanol
fraction 7 0,010 + 0,003 0,014 + 0,002 0,012 &+ 0,005

[Ipu ogHOpa3oBOMY HEepOpaIbHOMY BIUIMBO-
Bi [ToreiiTiny B 1031 1150 MI/KT criocTepiraioch

antioxidant systems of the body of rats are

shown in table 2.

BiporigHe 3HmwKeHHS BMicTy MJIA Ha 3 moly
nociimkenb Ha 37,78 %. Y rentaHoBii gpaxiiii
BHsIBJICHO 3HMKeHHS BMIcTy JIK — Ha 1 1 3 m00y
Ha 28,89 % 126,53 % BignoBiguo, KJ{ 1 3T — Ha
1 oGy Ha 24,00 %, 3min Bmicty 1O He BusBIe-
HO B YCi CTPOKH JIOCHIKEeHb. B 130mpomanoso-
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At a single oral application of Poteitin at a
dose of 1150 mg/kg, a statistically significant
decrease in MDA content by 37.78 % was
observed on the 3rd day of the research. In
the heptane fraction, a decrease in the con-
tent of DC was found — on days 1 and 3 by
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Tabmuus 1 (npoodosoicerns)
Bnuoius IBiny Ha iHTeHcHBHicTH ITOJI i aKTHBHICTH AHTHOKCHAAHTHOI CHCTEMHU NPH OAHOKPATHIM il

Ha OpraHism mypiB-camuis y no3ax 650 mr/kr (1/2 JIs) i 13 mr/kr (1/100 JId5,)

Table 1 (continuation)

The effect of Ivin on the intensity of LPO and the activity of the antioxidant system at a single
exposure to the body of male rats in doses of 650 mg/kg (1/2 LD5;) and 13 mg/kg (1/100 LD5,)

Crpoxk
J0CJTi- KoHTpoJsb IBin, 650 mMr/kr IBin, 13 mr/kr
IokasHuku 7KEHb, Control Ivin, 650 mg/kg Ivin, 13 mg/kg
Indexes a00a
Research (n=06) (n=06) (n=06)
period,
days
1 844,59 + 65,30 1083,2 + 49,88* 1110,8 + 92,95%*
Karanasa, miar/x 3 1133,78 + 60,06 1315,77 + 68,64 1366,22 + 61,97*
Catalase, mkat/l
7 1068,69 + 21,45 1387,39 + 54,82* 1063,51 £ 27,41
FB’ MMOJIL/T TKAHUHU 1 0,78 + 0,03 0,81 + 0,01 0,82 + 0,03
[MEYIHKA
GHS, mmol/g 3 0,77 £ 0,02 0,81 +0,01 0.78 £0.02
liver tissue 7 0.79 + 0.02 0,82 + 0.04 0,83 +0.03
1], 1 28,55+ 0,69 26,83 + 0,20 27,47 £ 0,45
-1
MkM rsg}r)/ T M 3 22,40 + 0,41 22,34 +027 22.20 £ 0,66
uM GSSG/g min! 7 23,04 + 0,43 22,54 £ 0,39 22,51 £ 0,31
I'P, mckM HAJI® H/r 1 8,37+0,35 6,90 + 0,77 8,68 £ 0,75
-1
MUH
+ + +
GR, uM NADPN/g 3 7,85+ 1,59 7,37 £ 0,42 7,97 £ 1,67
min’! 7 8,55+ 1,67 7,30 + 0,96 7,88 + 1,57
Baraigpaa AOA CHpO- 1 59,38 + 1,48 74,04 + 6,38* 69,19 + 3,88*
BaTKH KpoBi, % % *
Total AOA in blood 3 57,59 £ 1,95 66,67 £ 2,80 68,97 £ 2,55
serum, % 7 58,83 + 2,84 59,55 + 7,44 59,95 + 1,53

[Tpumitka: * — P < 0,05, n = 6 — KiNbKicTh TBAPHH B IPyIIi
Note: * — P <0.05, n = 6 — the number of animals in the group

Biif (pakuii Ha 1 700y crocTepiraioch JuIIe
HE3HAa4YHe, aJie¢ JIOCTOBIPHE 3HWKCHHS BMICTY
JK Ha 16,06 %.

AKTHBHICTH KaTaja3u BIpOTiAHO 301IbIIIyBa-
nack Ha 3 100y nociimkenp Ha 42,68 %, minBu-
nryBaBcst BMicT BI' — Ha 1 100y nHa 14,33 %, B
IHII CTPOKH JOCIHIPKEHb BKa3aHI MOKa3HUKHU
Oynu Ha piBHI KOHTpO0. 3MiH akTUBHOCTI I'TI
1 I'P He BUSBIICHO, alie criocTepirajach TCHJICH-
i 10 3HWKeHHs akTuBHOCTI I'P Ha 1 moOy
nocaikenb Ha 22,57 %. 3araasHa AOA oue-
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28.89 % and 26.53 %, respectively, KD and
CT —on day 1 by 24.00 %, no changes in the
content of SB were detected during all peri-
ods of the research. In the isopropanol frac-
tion for day 1, only a slight but reliable
decrease in the content of CD by 16.06 %
was observed.

Catalase activity increased on the 3rd day
of the research by 42.68 % (p < 0.05), the con-
tent of GSH increased by 14.33 % (p<0.05) on
the Ist day, during the other periods of the




TOKCHUKOJOI'TA CTUMVYJATOPIB POCTY POCJIMH
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BUIHO 301bIIyBaack Ha 3 i 7 100y BimnoimgHo research the indicated indicators were at the
Ha 25,24 % 1 15,04 %. control level. Changes in the activity of GP

IMoTeiiTin y 1031 23 Mr/kr Ha 3 106y Bukimukas and GR were not detected, but there was a
BiporiHe 3HmKeHHs BMicTy MJIA Ha 27,17 %. Y  decrease tendency in the GR activity for day 1

Tabmuug 2
Bouins IoteiliTiny Ha inTeHcuBHicTh ITOJI i aKTHBHICTHL AHTHOKCUIAHTHOI CCTEMHU MPH OHOKPAT-
Hiii aii Ha opranisM mrypiB-camuis y po3ax 1150 mr/kr (1/2 JIsq) i 23 mr/kr (1/100 J1 )
Table 2
The effect of Poteitin on the intensity of LPO and the activity of the antioxidant system at a single
exposure to the body of male rats in doses of 1150 mg/kg (1/2 LDs;) and 23 mg/kg (1/100 LD5,)

Ctpok " . IMoTeiiTiH,
. IloTeiiTiH,
aocia- KonTpoJb 1150 mr/icr 23 mr/kr
Iloxa3nuku JKeHb, Control Poteitin
Indexes 1002 1150 m /l,( Poteitin,
Research (n=6) ke 23 mg/kg
period, _
days (n=6) (n = 6)
MJIA, HMOJIB/T TKAHHU- 1 5,43 +£0,57 5,75+ 0,61 4,02 +0,54
MDE“;‘;‘;Z‘HHW 3 6,22+ 0,38 3,87 + 0,63* 4,53 + 0,29%
tissue 7 5,49 + 0,54 5,51 + 0,43 5,71 + 0,47
JIK, on.1I0, Terrrasosa 1 0,45 £ 0,05 0,32 +£0,02* 0,27 £0,02%*
be iq(;pl?mﬁzptane 3 0,49 + 0,02 0,36 + 0,04* 0,40 + 0,04
fraction 7 0,47 + 0,03 0,41 + 0,03 0,39 + 0,02*
KJLi 3T, 010 1 0,40 + 0,03 0,30 + 0,03* 0,41 + 0,03
ré;i‘;féﬁ’?i“ﬁ"‘ 3 0,46 + 0,04 0,48 + 0,03 0,47 + 0,02
Heptane fraction 7 0,46 + 0,03 0,45+0,11 0,47 + 0,03
1110, 0x.I0 Terrranosa 1 0,040 + 0,020 0,02120,006 0,028 £ 0,011
bpaui 3 0,058 + 0,015 0,051£0,013 0,047 £ 0,015
SB, 1.0.u., Heptane
fraction 7 0,029 + 0,012 0,027+ 0,011 0,028 + 0,014
AK, on.10, 1 0,42 0,02 0,35 +£0,02* 0,41 £ 0,01
I30Hp0HaHOJ’IOBa
(bpakiris 3 0,42 + 0,01 0,37 +£ 0,02 0,41 +£ 0,02
DC, i.o.u., Isopropanol
fraction 7 0,42 + 0,01 0,39 + 0,01 0,40 + 0,01
KI[13T, on.IO 1 0,22+ 0,01 0,20 + 0,02 021+ 0,01
I3onponanonosa
dpakuis 3 0,20 + 0,01 0,17 + 0,01 0,20 + 0,01
KD and CT, i.o.u.,
Isopropanol fraction 7 0,20 + 0,00 0,20 + 0,03 0,19 + 0,01
L0, 0n.10 1 0,005 + 0,002 0,006 + 0,002 0,005 + 0,002
I3onpomnanonosa
dpakuis 3 0,006 = 0,003 0,005 + 0,002 0,007 £ 0,003
SB, i.0.u., Isopropanol
fraction 7 0,006 = 0,002 0,005 = 0,001 0,005 + 0,002
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Tabmums 2 (npodosorcerits)

Bmnuiue IloteiiTiny Ha inTeHcuBHicTh ITOJI i akTHBHICTE AaHTHOKCHAAHTHOI CHCTEMH NPH OJHOKpPAT-
Hiii aii Ha opraHi3m nrypiB-camuiB y no3ax 1150 mr/kr (1/2 JI/sy) i 23 mr/xr (1/100 J1/s)

Table 2 (continuation)

The effect of Poteitin on the intensity of LPO and the activity of the antioxidant system at a single
exposure to the body of male rats in doses of 1150 mg/kg (1/2 LDsy) and 23 mg/kg (1/100 LDs,)

Ctpoxk
}1;;'321_ KonTpoas IBin, 650 mMr/kr IBin, 13 mr/kr
Hoxka3znuku 06a’ Control Ivin, 650 mg/kg Ivin, 13 mg/kg
Indexes R(iearch
beriod, (n=6) (n=6) (n=6)
days
1 1029,7 + 55,29 1153,20 + 56,26 1109,9 + 47,19
Karana3za, mxat/n N N
Catalase, mkat/] 3 1058,56 + 54,34 1510,36 + 54,82 1270,72 £ 46,71
7 923,42 + 37,18 1109,91 + 104,39 1127,03 + 63,87*
I'B, MMOIIb/T TKAHUHY 1 0,621 £ 0,019 0,710 £ 0,019* 0,623 + 0,020
MEYIHKHA
+ + +
GHS, mmol/g 3 0,859 = 0,033 0,789 + 0,030 0,848 + 0,030
liver tissue 7 0,706 + 0,020 0,730 + 0,039 0,751 + 0,045
I 1 25,80 +£ 0,57 26,24 £ 0,25 26,22 £ 0,42
-1
MkM T s(s}.g/ T MIH 3 23,29 + 0,39 22,87+ 0,35 22,71 + 0,42
MM GSSG/g min"! 7 30,09 + 0,28 29,79 + 0,76 28,98 + 0,58
I'P, MM HAJI®.H/r 1 824 +0,71 6,38 £ 0,55 7,40 + 0,34
-1
MUH
GR, uM NADPN/g 3 6,49 + 0,78 6,89 + 0,54 6,06 + 0,37
min’! 7 7,56 + 0,41 8,68 + 0,64 6,58 + 0,44
3aramsna AOA cHpo- 1 55,19 £ 3,97 57,95+ 3,39 69,54 + 4,32%
BaTKH KpoBi, %o % *
Total AOA in blood 3 56,54 + 3,57 70,81 + 2,31 74,62 +£ 1,73
serum, % 7 53,88 £2,66 61,98 £1,57* 58,90 + 1,33

[pumitka: * — P < 0,05, n = 6 — KUIBKICTh TBAPUH B TPYIIi
Note: * — P <0.05, n = 6 — the number of animals in the group

rentaHoBii ¢pakuii 3HKyBaBcs BMicT JIK Ha 1
1 7 noby mocnimxeHs BianosigHo Ha 40,00 % 1
17,02 %, 3min Bmicty K/ 1 3T, IO He BusiBie-
HO B YCI CTPOKH JIOCJIIJKeHb. B i30mpormanoso-
Biif (pakmii 3miH BmicTy mpoayktiB [1OJI He
CIIOCTEPITanoch.

AKTHBHICTH KaTajla3¥ BIpOT1HO TIiABUIITYBa-
nmack Ha 3 1 7 noby mocmimkers Ha 20,04 % i
22,05 % BIAMOBIHO, OYEBHIHUX 3MIH aKTHBHO-
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of the research by 22.57 %. The total AOA
obviously increased on the 3rd and 7th day,
respectively, by 25.24 % and 15.04 %.
Poteitin at a dose of 23 mg/kg for 3 days
caused a statistically significant decrease in
MDA content by 27.17 %. In the heptane
fraction, the content of DC decreased by
40.00 % and 17.02 %, respectively, on the 1st
and 7th days of the research, no changes in
the content of KD and CT, SB were detected
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cti ['TL, T'P 1 BmicTy BI' He BusiBIE€HO B yci Tep-
MIHU criocTepexeHHs. 3araibia AOA 3011b1y-
Basach Ha 1 1 3 100y BianmosigHo Ha 26,00 % 1
31,99 % (p < 0.05).

Orxe, [loTelTIH y TOCTIDKEHUX J103aX 3HH-
Kye 1HTeHcuBHICTh [1O0J] y TkaHMHAX NEeYiHKU
IIypiB, MiABUIIY€ AKTUBHICTh KaTala3: Ta BMICT
BI, 3araneny AOA.

SIk BUIHO 3 HAaBEJCHUX JAaHUX, Y TIOPIBHAHHI
3 IBinom [loTeiiTiH nposiBisie OLIbIT BUPAKESHHA
BIIUB Ha iHTeHCcUBHICTh [1OJI 1 cTaH aHTHOKCH-
JAHTHOI CHCTEMH OpraHi3My, IO MoOXe OyTH
OB’ s13aHE 3 HAsBHICTIO B MOro CKJIal OypIITH-
HOBO{ KHCJIOTH, SIKiii BIIACTUBI JICTOKCUKYIOUa Ta
AHTUOKCUJAHTHA AKTUBHICTb, PETYIIOIOUYUMA
BIUIMB Ha (DEPMEHTU CYNEPOKCHUAANCMYTa3H,
KaTaja3u Ta TIyTaTiOHMIEPOKCHU A3, 1€3aKTHBA-
i KCAaHTUHOKCHUAA3W, SK JKEpesa BUIbHUX
panuKaiiB, 3HWKEHHS NEPBUHHUX 1 BTOPUHHHUX
npoaykris [10JI Ta iu. [34, 35].

OCK1bKY B TENITaH EKCTParyloThCsl B OCHOB-
HOMY HEWTpaibHI JIMiAH, a B 130MPOMAHON —
docdominiau, To BMicT npoayktiB I1OJI y ren-
TaHOBIM (pakiii CBIIYUTH PO aKTUBALIO a0
rasibmyBaHHs [1OJ] y HeliTpanbHuX Jinijax, a B
i3ompornanooBiit dpakmii — y ¢ocdomimigax
[28]. Buxonsuum 3 pe3yibTaTiB AOCHIIKEHBb
MOJKHa BBakatH, 1o gK IBiH, Tak 1 IToreiTin
ranbMytoTh iHTeHCUBHICTH [10JI mepeBakHO B
HEUTpaJbHUX JIIIIaX.

3a ogHOpa3oBoro BIUIMBY IBiHy Ta [loTeliTiny
Mik miportecamu [IOJI 1 aHTHOKCHUIAAHTHOIO
aKTUBHICTIO MPOCTEXKYIOTHCA PELUHUNPOKTHI
B3a€EMOBITHOCUHH, TOOTO TpPH TIJIBUIICHHI
aKTHUBHOCTI KaTtanazu Ta 3aranbHoi AOA 3HU-
KyeTbest BMicT npoayktiB [1OJI — MJIA 1 JIK.
Opnep>kaHi gaHi CBi4arh, 0 3a BIUIMBY IBiHY
ta [loTeiiTiHy BinOyBaeThCS aKTHBAIlS AHTH-
OKCHJIaHTHOI CHCTEMH Ta TaJbMyBaHHS IPOIIE-
ciB I1OJI.

Sk 3a3nauae Pem6oBckuit B.P. 1 criBaBTOpHM
[36], cTuMymIOIOUM TOPME3UC CITOJIYKH, 1HIIIIIO-
I0Th aJIANTUBHY CTPEC-PEaKIIio, 1Mo 3abe3neuye
(bopMyBaHHS CTIMKOCTI KJIITHH 1 OpraHi3My B
LJIOMY JIO0 BIUTUBY BHCOKHX (TOKCHYHHUX) 03
X camux cnonyk. s IBiHy panime Oyro
nokasaHo [24], 1o 3a cyOXpOHIYHOTO BIUIUBY HA
oprafi3m ImypiB piBeEb MJIA, 3anexHO Bix
yacy BIuMBY, Mae U-moniOHuil xapakrep, ILIO0
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during all periods of the research. No
changes in the content of LPO products were
observed in the isopropanol fraction.

Catalase activity statistically significantly
increased on the 3rd and 7th day of the study
by 20.04 % and 22.05 %, respectively, no
obvious changes in the activity of GP, GR
and GSH content were detected during all
observation periods. The total AOA
increased on days 1 and 3 by 26.00 % and
31.99 % (p < 0.05), respectively.

Therefore, Poteitin in the studied doses
reduces the intensity of LPO in the liver tis-
sues of rats, increases the activity of catalase
and the content of GSH, total AOA.

As it can be seen from the above data, in
comparison with Ivin, Poteitin has a more pro-
nounced effect on the intensity of LPO and the
state of the body’s antioxidant system, which
may be related to the presence of succinic acid
in its composition, which is characterized by
detoxifying and antioxidant activity, regulat-
ing effects on enzymes superoxide dismutase,
catalase and glutathione peroxidase, deactiva-
tion of xanthine oxidase as a source of free
radicals, reduction of primary and secondary
LPO products, etc. [34, 35].

Since neutral lipids are mainly extracted
in heptane, and phospholipids in iso-
propanol, the content of LPO products in the
heptane fraction indicates the activation or
inhibition of LPO in neutral lipids, and in the
isopropanol fraction — in phospholipids [28].
Based on the research results, it can be
assumed that both Ivin and Poteitin inhibit
the intensity of LPO mainly in neutral lipids.

With a single exposure to Ivin and Poteitin,
reciprocal relationships are observed between
LPO processes and antioxidant activity, i.e.,
when the activity of catalase and total AOA
increases, the content of LPO products —
MDA and DC — decreases. The obtained data
indicate that under the influence of Ivin and
Poteitin, the antioxidant system is activated
and the LPO processes are inhibited.

As noted by Rembovskyi V.R. and co-
authors [36], hormesis stimulating com-
pounds initiate an adaptive stress reaction
that ensures the formation of cells and the
organism as a whole resilience to the influ-
ence of high (toxic) doses of the same com-
pounds. For Ivin, it was previously shown
[24] that under the subchronic exposure to
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BKa3y€e Ha ropmesnc. Y 3B’SI3Ky 3 UMM MOYKHA
BB@)XaTH, 110 32 OJHOPA30BOTO 130JIbOBAHOTO
BIUIMBY IBiHy 1 [loTeiiTiny, BUSBIIEHI 3MIHH ITPO-
OKCHJIAaHTHOI Ta aHTHMOKCHUIAAHTHOI CHCTEM,
HamnpaBJieHI Ha aJlanTaIlil0 OpPTraHi3My JI0 iXHb-
OTO BILJTUBY.

BucHoBkH

1. Perynsaropu pocty pocnuH IBiH 1 [ToreliTin
3a OJJHOPA30BOTO BILJIMBY Ha OpraHi3M ILIypiB-
caMiiB y no3ax BigmoBigHux 1/2 1 1/100 Bix
JI150 3HMXKYIOTH MPOOKCUJAHTHY AaKTHBHICTB,
HE TMOPYIIYIOTh CHUCTEMY IJIyTaTiOHY, IIiJIBU-
IIYIOTh AKTHBHICTh aHTHOKCHIAHTHOI CHCTEMH.

2. TlinBumeHHsT aKTUBHOCTI aHTHOKCHUIAHT-
HOI CHCTEMH Ta TaJIbMyBaHHS IHTEHCHUBHOCTI
MPOIIECiB MEPEKUCHOTO OKUCIICHHS JIIITi/TIB 5K 32
BIUTUBY IBiHy, Tak 1 [loTelTiHy cnpsiMmoBaHiI Ha
aJIanTaIio OpraHi3My 10 XiMI9YHOTO YHHHHKA.

3. AxTHBaIlsg aHTHOKCHUIAHTHOI CHUCTEMU
pa3oM 3i 3HmKeHHAM iHTeHcHBHOCTI [TOJI Moxe
OyTH OIHUM 13 MEXaHI3MIB 3aXMCTy OpraHizmy
B TOKCUYHOI Jii MECTUIUIIB TMPU IXHBOMY
CYMICHOMY HaJIXOJDKEHHI 10 OpraHi3My 3 pery-
JIITOPaMH POCTY POCIUH Ha OCHOBI METHUIIBHUX
MoXigHUX N-OKCHJI MPUIUHY.
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the body of rats, the level of MDA, depend-
ing on the time of exposure, has a U-shaped
character, which indicates hormesis. In this
regard, it can be assumed that with a one-
time isolated exposure to Ivin and Poteitin,
the detected changes in the pro-oxidant and
antioxidant systems are aimed at the adapta-
tion of the body to their influence.

Conclusions

1. Plant growth regulators Ivin and Poteitin
at a single exposure to the body of male rats
in doses corresponding to 1/2 and 1/100 of
the LDs, reduce pro-oxidant activity, do not
disrupt the glutathione system, and increase
the activity of the antioxidant system.

2. Increase in the activity of the antioxi-
dant system and inhibition of the intensity of
lipid peroxidation processes both under the
influence of Ivin and Poteitin are aimed at
adapting the body to the chemical factor.

3. Activation of the antioxidant system
together with a decrease in the intensity of
LPO can be one of the mechanisms of pro-
tecting the body from the toxic effects of pes-
ticides when they are simultaneously intro-
duced into the body with plant growth regu-
lators based on methyl derivatives of pyri-
dine N-oxide.
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