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The present article illustrates the experimental results of investigation of antiradical defense
system state at conditions of crown-ethers action upon the organism of warm-blooded animals. The
research program used sub-acute toxicological experiment on sexually mature white male rats of
WAG population (body mass - 180-220 g). The animals were administered with water emulsion of
investigated crown-ethers (12-crown-4, 15-crown-5, and 18-crown-6) in 1/100 and 1/1000 LDs
daily, within 30 days perorally. The animals of the control group were given water at the same
conditions. On the 30" day of the experiment the rats of all groups were anesthetized by sodium
thiopental (50 mg/kg) and slaughtered by decapitation with the Guillotine knife. Oxidant-
antioxidant interaction was evaluated using the following indexes: SH-groups, vitamin C, vitamin E
contents; haptoglobin, MDA, and DC concentrations; ceruloplasmin, catalase, peroxidase, SOD, GP
activities.

All crown-ethers 1/1000 LDsy (subtoxic dose) increased blood serum contents of DC by
80.1; 75.4; 70.2% and MDA 108.9; 130.8; 82.4% for 12-crown-4, 15-crown-5, 18-crown-6,
respectively. Their action also resulted in enhancing the activity of investigated antioxidant system
enzymes — blood catalase (by 35% on average), blood peroxidase (by 80% on average), blood GP
(by 60% on average) and blood SOD (by 40% on average). Crown-ethers significantly increased
concentrations of serum ceruloplasmin (by 85% on average) and haptoglobin (by 82% on average).
The concentration of the main antioxidant peptide glutathione (reduced form) was higher in blood
of the experimental rats, whereas the general contents of SH-groups became diminished. The
contents of adrenal gland vitamin C got increased (by more than 40%) in the action of crown-ethers
on the background of decreasing in serum vitamin E concentration.

The action of 12-crown-4, 15-crown-5 and 18-crown-6 1/100 LDsy resulted in the
pronounced increase in blood serum contents of DC by 152; 138; 144% and MDA by 178; 162;
154%, respectively. The blood contents of SH-groups did not significantly changed at the influence
of the investigated compounds.

This dosage of crown-ethers further activated free-radical processes and lipid peroxidation,
inhibiting antioxidant system, which was connected with membranes pathology development being
at the base of structure-metabolic disturbances in different organs and tissues of the organism.
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BruiuB kpayH-eTepiB Ha CTaH AHTHOKCHAAHTHOI CHCTeMH INYPiB Yy MiArocTpoMy
excnepumenTi. Kparenko P.I. — B poGoTi BukiafeHi pe3yibTaTH €KCIHEPUMEHTIB 3 BUBUEHHS
CTaHy CHUCTEMH aHTHUPATUKAIBHOTO 3aXHCTYy 32 YMOB [ii KpayH-E€TepiB Ha OPraHi3M TEIUIOKPOBHHUX
TBapuH. [Iporpama nociijkeHHs Oa3yBanacs Ha BHUKOPHUCTaHHI HiATOCTPOTO TOKCHKOJOTTYHOTO
eKCTIEpUMEHTY Ha CTaTeBO3pUTHX Olnmmx mrypax-camipix momynsmii WAG macoro Ttima 180-220r.
TBapuHaMm BBOIWINM BOAHY €MYJbCIIO AOCHIKyBaHMX peudoBHH (12-kpayH-4, 15-kpayn-5, 18-
kpayH-6) y 1/100 ta 1/1000 LDsp, mozeHHO, mepopanbHO BrnpoaoBx 30-tu aHiB. TBapuHH
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KOHTPOJILHOI IPYIH OJICPKYBaJI BOJY 3a aHaJoriyHuX ymMoB. Ha 30-if JeHb eKCIIepUMEHTY TBapUH
yCIX TPYIl aHEeCTE3yBaJIl TUOMEHTAIOM HATpito (50 MI/Kr) i 3a0MBaJIA IEKAIMITAII€I0 TUTLHOTHHHUM
HOKeM. OKCHJaHT-aHTHOKCHIAHTHA B3a€MOJIisl OLIIHIOBAJIACs 3a OIMOMOTOK HACTYITHUX 1HJEKCIB:
Bmict SH-rpym, Bitamina E, Bitramina C; konnentpamii [IK, MJIA, rantorio0iHy; akKTHBHOCTI
nepyJoniaMiny, karanasu, nepokcuaazu, CO/Jl, riayrarioHnepokcuaasy.

Bei gocmimkyBani kpayn-erepu B 1/1000 LDsp (cyOTokcmuna mo3a), MiJBUILYBATH Y
cuposaTtii kpoBi BmicT JIK Ha 80.1; 75.4; 70.2% 1ta MJIA Ha 108.9; 130.8; 82.4% nnsa 12-kpayu-4,
15-xpayn-5, 18-xpayH-6 BimmoBigHO. IX 7if TakoX NPU3BOAMIA 1O IiJBHINEHHS AKTHBHOCTI
JOCTIKYBaHUX (PEPMEHTIB aHTUOKCUJAHTHOI CUCTEMH: KaTana3u KpoBi (B cepenubomy Ha 35%),
nepokcuaazu kposi (B cepennpomy Ha 80%), I'TI xpoBi (B cepenaromy Ha 60%), CO/l kpoBi (B
cepenubomy Ha 40%). KpayH-eTepu IOCTOBIpHO MiABHUINYBAIM KOHIIEHTpAIil LiepyioIiasmMiny (B
cepennboMy Ha 85%) Ta ranrorno0iny (B cepennbomy Ha 82%) y cupoarii kKpoBi. KonnenTparis
OCHOBHOTO aHTHOKCHJAHTHOTO TENTUAY — TIIyTaTioHy (BiAHOBJIIEHa ¢opma) Oyia BHIIE Y KpPOBI
eKCIIEpUMEHTAIBHUAX TPYH IIypiB, Y TOH 4ac, K 3araibHuil BMicT SH-rpyn 3menmryBaBcs. Bmict
BitaMiny C B HaJHMpHUKAxX miaBuiyBaBcs (Ouibim HixK Ha 40%) npu aii kpayH-eTepiB, Ha (oOHI
3HIKEHHSI KOHIIEHTpalii Bitaminy E B cupoBaTii KpoBi.

His 12-xpayn-4, 15-kpayH-5 ta 18-kpayn-6 y 1/100 LDsy npusBoguna 10 TOCTOBIpHOTO
MiIBUIICHHS B cUpoBatiii kpoBi Bmicty JIK wa 152; 138; 144%, ta MJIA ma 178; 162; 154%
BiIMoBiAHO. BMmicT SH-Tpym B KpoBi CyTTEBO HE 3MIHIOBaBCS Iijf BIUIMBOM JOCHIIKYBaHHX
PEYOBHH.

[l# nmo3a kpayH-eTepiB B MOJAIBIIOMY aKTHUBYBaja BUIbHOPAIUKAJIbHI MPOIECH Ta
MEPEKUCHE OKHCIICHHS JIIiJiB, 1HTIOYIOYM aHTHOKCUAAHTHY CHCTEMY, M0 OyJI0 TOB’S3aHO 3
PO3BUTKOM MEMOpPaHHOI MAaTOJIOT1i, SIKa JICKUTh B OCHOBI CTPYKTYPHO-METa0OIIYHUX MOPYIICHb B
pI3HUX OpraHax Ta TKaHMHAX OpPTaHi3My.

Knwuosi cnosa: xpayH-erepu, BUIbHO-PaJHMKAIbHE OKHCICHHS, MEPEKHCHE OKHCICHHS
JIITAIB, AHTHOKCHU/IAHTHA CUCTEMA.

INTRODUCTION

One of the actual scientific problems nowadays should be the investigation of
antioxidant processes, which are closely associated with organism chemical stress
development. By the opinion of many authors, the main leading link in the
development of toxic stress is the activation of free radical processes and lipid
peroxidation [1, 5]. This is mostly connected with the fact, that, disturbances in the
mentioned metabolic link may significantly inhibit organism resistance to the various
harmful factors of internal and external nature. The latter could provoke the onset of
different diseases and impairment of vital organs, i.e. heart, lungs, kidneys, liver etc.
The characteristic particularity of organism toxic stress reaction evoked by intake of
many chemicals (chemical or toxic stress) is disturbances of cellular membranes and
inhibition of antioxidant defense which might result in starting dystrophic and
destructive processes [5,8].

At the same time one should mention lipid peroxidation to be a main metabolic
link for the organism normal functioning biological membranes. Such essential
processes as electron transport chain, oxidative phosphorylation, methylation and
hydroxylation of exo- and endogenic substrates by endoplasmic reticulum enzymes,
and even cells division are accompanied by certain changes in free radical processes
and lipid peroxidation proceeding intensity [1,5,8]. Lipid peroxides are normal
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necessary products for prostaglandins, progesterone, leukotriens biosynthesis; they
participate in hydroxylation of cholesterol perhydrophenanthrene ring [8].

On the other hand, there are many literature data signifying lipid peroxides,
which are formed as a result of functioning many enzyme systems or/and non-
enzyme auto-oxidation to be participating in the development of different
pathological processes (radiation impairments, tumor cells growth, inflammation
processes, etc) [1, 5, 8, 15]. The lipo-peroxides increased levels are known to inhibit
some enzymes, induce cellular membrane permeability, decrease sulf-hydrylic groups
quantity [9]. This may lessen cells division and reductive syntheses [9, 15]. The
induction of fatty acids free radical oxidation obligatory results in formation of
secondary reactive oxidants (aldehydes, ketones, alcohols, dialdehydes etc.), which
are able to interact with certain functional groups of proteins. This may lead to
protein native conformation loss and conglomeration of protein molecules. The
process is known as protein peroxidation. Besides, accumulation of lipo-peroxides in
the hydrophobic part of the membrane alters ionic transport, conformational and
metabolic properties of lipids and proteins. Many researchers showed lipid
peroxidation products emergence in membrane lipid composition to be the crucial
factor for hydrophobic metabolism, viscosity, electric charge, membrane-structured
enzymes activity of biological membranes [1, 5, 8, 9, 15].

The action of many xenobiotics is established to result in accumulation of
dienic conjugates (DC) and malonic dialdehyde (MDA) in liver. The given
compounds appear on the stage of free radicals formation and signify the tissue
increase in peroxides and hydroperoxides. The compounds cause destructive effects
on cells and their intracellular structure-functional ensembles (endoplasmic
reticulum, Goldgi apparatus, nucleus, etc). DC — fatty acids molecules, containing
double bonds are considered as intermediate products of lipid peroxidation, whereas
MDA — as the end product.

Complex of biologically active compounds of non-enzyme and enzyme nature,
which counteracts effects of free radical oxidation, is known as antioxidant system [1,
15]. Quite active common antioxidants are tocopherol, ascorbic acid, superoxide
dismutase (SOD), catalase, glutathione peroxidase (GP), ceruloplasmin, etc.

The objective of the present study is the investigation of antiradical defense
system state at conditions of crown-ethers action upon the organism of warm-blooded
animals.

MATERIALS AND METHODS
The research used three classic crown-ethers (12-crown-4, 15-crown-5, 18-
crown-6), which are chemically heterocyclic polyethers. These compounds possess
such unique properties as solubility in many non-aqueous mediums, high stability,
selectivity of oxido-reductive reactions, ability to form complexes with metals, etc.
Therefore, crown-ethers find growing application in electrochemistry, pharmacy,
medicine. The given group of compounds belong to relatively toxic substances (3"
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class of hazard) possessing pronounced cumulative properties. Crown-ethers LDx
were established at the level of 1.17; 1.35; 1.27; 3.20 g/kg for 12-crown-4, 15-crown-
5, 18-crown-6, 21-crown-7 respectively [18]. The choice of the new xenobiotics
group was made due to the absence of their biological mechanism data from scientific
literature as well as their large volume of production and wide contact of population
with the substances and their derivatives.

The research program intended the performance of sub-acute toxicological
experiment using sexually mature white male rats of WAG population (body mass —
180-220 g). The animals were administered with water emulsion of investigated
crown-ethers in 1/100 and 1/1000 LDs, daily, within 30 days perorally. The animals
of the control group were given water at the same conditions. On the 30" day of the
experiment the rats of all groups were anesthetized by sodium thiopental (50 mg/kg
[7]) and slaughtered by decapitation with the Guillotine knife.

Oxidant-antioxidant interaction was evaluated using the following indexes:
SH-groups, vitamin C, vitamin E contents; haptoglobin, MDA, and DC
concentrations; ceruloplasmin, catalase, peroxidase, SOD, GP activities [11]. DC
blood serum level was determined by spectrophotometric method, which is based on
the phenomenon, that, primary products of free radical lipid oxidation possess a
characteristic consumption of UV-spectrum with the maximum of 233 nm [6]. MDA
blood serum level was determined spectrophotometrically, using the method
principle, which is MDA ability to form a colored compound with 2-thiobarbiturate
when heating. The compound maximum wave length absorbtion is 533 nm [16].
Catalase activity was evaluated by the velocity of H,O, utilization from incubation
medium in the colored qualitative reaction with ammonium molibdate by
spectrophotometric method [4]. Peroxidase activity was determined by the rate of
interaction between n-phenyldiamine and hydrogen peroxide [10]. GP activity was
manifested by diminishing the glutathione contents in the colored reaction with sulf-
hydrylic groups with Ellmann reagent spectrophotometrically (A=412 nm) [12].
Blood SOD activity was determined by the enzyme’s ability to compete with
nitroblue tetrasolic dye to engage superoxide anions, which were formed as a result
of NADH, and phenazine-metasulfate interaction [3]. The reaction between nitroblue
tetrasolic dye and CO-radicals reduces the former to colored tetrazol hydrazine,
A=540 nm. The presence of SOD blocks the reaction. The reaction inhibition degree
was determined spectrophotometrically [17]. The blood reduced glutathione was
investigated by spectrophotometric method with Ellmann reagent (A=412 nm) [14].
The method is based on the reaction of thioldisulfate exchange. In this reaction,
Ellmann reagent gets easily reduced by SH-substances forming thionitrobenzoate of
light-yellow color [14]. Blood serum ceruloplasmin level was determined by Rabbine
method based by ceruloplasmin ability to oxidize a colorless reduced form of
paraphenylendiamine to the colored blue-violet form (A=530 nm) [13]. Sulfhydrylic
groups of blood were determined by spectrophotometric method with Ellmann
reagent (A=412 nm) [14]. Vitamin E contents were investigated spectrophoto-
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metrically after its preliminary extraction by column chromatography method in the
reaction of oxidation by nitric acid with the formation of the red-pink product (A=470
nm) [2]. Ascorbic acid in the adrenal cortex was determined by titrometric method
based on the reaction with 2, 6-dihydrophenolindophenole [14].

Statistical analysis of digital material was performed with the usage of
computer software instrumentation package for processing and analysis of statistical
information — Statistica 6.1 (StatSoft, Inc., USA). The primary statistical processing
the digital data was started with the preliminary screening the assumption at the
conformity of the samples to Gaussian distribution law. Quantitative traits, which had
normal distribution, were described by parametric characteristics — arithmetic mean
of variations number, i.e. Mean Values (M) with Standard Deviation (S). In the case
of normal distribution absence, the quantitative traits were processed by non-
parametric characteristics — median (Me) with interquartile swing. If, at the least, one
of the distributions was not normal, then the comparison of independent samples was
performed by Mann Whitney criterion. The differences between two samples were
considered as significant if the probability of random difference was not higher then
0.05 (p<0.05).

RESULTS AND THEIR DISCUSSION
The sub-acute experiment established all crown-ethers 1/1000 LDs, (subtoxic
dose) to increase blood serum contents of DC by 80.1; 75.4; 70.2% and MDA 108.9;
130.8; 82.4% for 12-crown-4, 15-crown-5, 18-crown-6, respectively (tab. 1).

Table 1
Influence of crown-ethers 1/1000 LDs, on rats
antioxidant system state (M=£S)
Index Control | 12-crown-4 | 15-crown-5 | 18-crown-6
Serum DC, mcM 34.6+4.5 | 62.3+£5.1* | 60.7+4.6% | 58.94+4.8*%
Serum MDA, mcM 12.3£1.4 | 25.7+1.9*% | 22.542.6% | 28.442.3*%
Blood catalase, mcat/g Hb | 5.52+0.48 | 7.4+0.5% 7.6+£0.8%* 7.540.5*
Blood peroxidase, mcat/g Hb | 8.20+0.75 | 14.7+1.1* 13.5+1.2%* 15.3+1.2%*
Blood GP, mcat/g Hb 6.40+£0.52 | 10.2+0.9* 10.3+0.9* 10.2+1.0*
Blood SOD, mcat/g Hb 0.58+0.04 | 0.88+0.09* | 0.76+0.06* | 0.75+0.06*
Serum ceruloplasmin, mkM | 2.20+0.13 | 4.2+0.4* 4.5+0.5* 3.7+0.4*
Serum haptoglobin, g/l 1.80+0.16 | 3.20+0.31* | 3.10+0.32* | 3.50+0.34*
Blood glutathione, mM 1.50+0.08 | 2.25+0.21* | 2.13+0.22* | 2.15+0.19*
Blood SH-groups, mM 29.3+1.7 | 18.1+1.4* 14.5+1.3* 16.7+1.1%*
Serum vitamin E, mcM 25.6x£1.9 | 17.2+1.5% 18.7+1.6* 18.6+1.7*
Adrenal vitamin C, mg/g 182+1.6 | 27.3+£2.5% | 25.4+2.4* 30.4+3.1*

Notes: n=8, * - p <0.05
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The action of 12-crown-4, 15-crown-5 and 18-crown-6 also resulted in
enhancing the activity of investigated antioxidant system enzymes — blood catalase
(by 35 % on average), blood peroxidase (by 80% on average), blood GP (by 60% on
average) and blood SOD (by 40 % on average, tab. 1). The antioxidant system
protein-peptide components of experimental animals altered too in comparison with
the control group. Crown-ethers significantly increased concentrations of serum
ceruloplasmin (by 85% on average) and haptoglobin (by 82% on average, tab. 1). The
concentration of the main antioxidant peptide glutathione (reduced form) was higher
in blood of the experimental rats, whereas the general contents of SH-groups became
diminished (tab. 1). The contents of adrenal gland vitamin C got increased (by more
than 40%) in the action of crown-ethers on the background of decreasing in serum
vitamin E concentration (tab. 1).

The results of investigation of the indexes evaluating oxidant-antioxidant
processes showed the experimental crown-ethers in 1/1000 LDs, to activate free
radical processes and lipid peroxidation significantly enhancing antiradical and
antiperoxide defense at the same time. The results also display unidirectional
influence of all the representatives of the investigated compounds upon antioxidant
system state and oxidative processes occurrence.

It is worth mentioning, that, the animal toxification by substances 1/1000 LDs,
was accompanied by increasing in serum concentration of ceruloplasmin and
haptoglobin which are regarded to be proteins of inflammation acute faze. These data
signify the development of inflammatory processes in the organism of experimental
animals at the conditions of xenobiotics peroral toxification.

The increase in vitamin C adrenal contents in the organism of the experimental
animals groups may be explained as compensatory mechanism activation against free
radical processes evoked by crown-ethers. The organism of laboratory rats is capable
of producing vitamin C from glucose in the liver. Therefore, the increased contents of
the vitamin in rats adrenal cortex may be the consequence of induced synthesis of this
most powerful water-soluble antioxidat, which, in turn, could be the response to free
radical formation activation. These results perfectly correlate with the increase in
glutathione concentration on the background of decreasing in the general contents of
SH-groups in blood of experimental animals compared with the control group.
Admittedly, it is the SH-groups of reduced glutathione, which participate in
neutralization of oxygen active forms with the production of hydrogen peroxide, not
SH-groups of various proteins. The latter may engage superoxide anions, but in this
process, they become oxidized themselves, turning to HSOs-groups, hence could
occur the reduction of general SH-contents.

Amazingly, the sub-toxic doses of crown-ethers serve as a trigger to activation
of various enzymes in antiradical defense (SOD, GP, peroxidase, catalase).
Apparently, 1/1000 LDsy of the xenobiotics is insufficient in inhibiting the
antioxidant system proteins, but is quite capable of inducing them.

The alteration of the investigated indexes in the action of crown-ethers 1/100
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LDs, had a somewhat different tendency compared with the previous one (tab. 2).

Table 2
Influence of crown-ethers 1/100 LDs, on rats
antioxidant system state (M=+S)
Index Control | 12-crown-4 | 15-crown-5 | 18-crown-6
Serum DC, mcM 34.6£4.5 | 87.3+6.8* 81.7£6.2%* 82.4+7.1%
Serum MDA, mcM 12.3+1.4 | 342+3.1% 32.3+£3.6* 31.2+£2.7%*
Blood catalase, mcat/g Hb | 5.52+0.48 | 2.24+0.18* | 2.51+0.21* | 2.63+0.19*
Blood peroxidase, mcat/g Hb | 8.20+0.75 | 5.32+0.48* | 5.144+0.59* | 5.30+0.51*
Blood GP, mcat/g Hb 6.40+£0.52 | 4.21+£0.52* | 4.36+0.36* | 5.1+0.41*
Blood SOD, mcat/g Hb 0.584+0.04 | 0.26+0.03* | 0.28+0.01* | 0.31+0.02*
Serum ceruloplasmin, mkM | 2.20+0.13 | 1.13£0.12* | 1.52+0.16* | 1.48+0.14*
Serum haptoglobin, g/l 1.80+0.16 | 0.954+0.08* | 0.99+0.12* | 1.22+0.14*
Blood glutathione, mM 1.50+0.08 | 1.07+0.11* | 1.13+0.12* | 1.35+0.12
Blood SH-groups, mM 29.3+1.7 28.3+1.8 26.5+£1.6% | 28.2+1.9%*
Serum vitamin E, mcM 25.6£1.9 | 17.2+1.5* 18.7+1.6* 18.6£1.7*
Adrenal vitamin C, mg/g 182+1.6 | 11.3+1.5* 12.5+1.3* 13.3£1.3*

Notes: n=8, * - p < 0.05

The action of 12-crown-4, 15-crown-5 and 18-crown-6 resulted in the
pronounced increase in blood serum contents of DC by 152; 138; 144% and MDA
178; 162; 154%, respectively. The blood contents of SH-groups did not significantly
changed at the influence of the investigated compounds. These data display the
xenobiotics in 1/100 LDs, to cause even more powerful influence than in 1/1000 LDsg
upon structure-metabolic state of organs and tissues, which is accompanied with the
substantial accumulation of DC and MDA capable of impairing proteins, DNA, other
macromolecules and structural components of biological membranes. The
investigation results characterize exhaustion of the organism antiradical defense as a
consequence of free-radical and lipid oxidation activation.

The crown-ethers action resulted in the inhibition of antioxidant system which
is considered as a breakdown of defense-adapting mechanisms of homeostasis
control. In the cases of chemical compounds influence upon the organism and/or at
the conditions of increased formation of endogenous, as a rule, biologically active
substances, homeostatic reaction includes primary detoxification mechanism as an
obligatory element. Since the process of detoxification is performed with the
participation of biological membranes (microsomal momooxigenase system), the
necessary condition of the process effectiveness must be the membrane wholeness.
Meddling the molecular mechanisms of biochemical systems (cellular membranes,
receptors, enzymes, proteins et cet.) exogenous and endogenous chemical agents alter
normal, physiological mechanisms of humoral, cellular and tissue homeostasis
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maintenance, which is displayed by certain functional disturbances at the
correspondent levels. The cellular level is characterized by two universal mechanisms
of xenobiotics toxicity realization: irreversible covalent binding the chemical
compound with biological molecules (ligands) on different cellular and intracellular
structures, and oxidative stress, accompanied by activation of non-enzyme free-
radical oxidation and lipid peroxidation [1]. Our previous investigations proved
membranotropic activity of crown-ethers [19], i.e. their negative influence on
phospholipids composition of cellular membrane and receptory and post-receptory
links of signal transmission. The products of crown-ethers biotransformation
including DC and MDA might have been the cause of the mentioned alterations.

It is worth admitting, that, the modern scientific literature has recently been
accumulating quite a stockpile of data about non-enzyme lipid peroxidation reactions
having universal character, and being an index of metabolic stability in the organism
[1, 8]. The reactions influence the organism adaptive potential and determine the
possibility of pathology development. These properties are explained by high
biological activity of the compounds formed in reactions of free radical oxidation and
lipid peroxidation as well as by the complex of metabolism systemic alterations, and
changes in the character of intercellular relations. Free radical processes may be
considered as a normal physiological organism reacting, which is a link of general
complex adaptation formation, having responded the irritation factors. On the other
hand, the organism state of disadaptation, which may be a preface to a pathology
onset, could be a consequence of enormous free radical processes triggering.

A distinctive feature of lipid peroxidation as a typical metabolic branched
process is its high sensitivity to minor alterations in the oxidation components,
inhibitors and activators concentration and composition. This attribute explains lipid
peroxidation tremendous flexibility after the action of biologically active chemical
factors. Its latter property is realized via changes in physico-chemical characteristics
of cellular biological membranes, activity of membrane-localized and lipid-dependent
enzymes (particularly, microsomal oxigenases), as well as reactivity of neuro-
endocrine and immune organism systems.

CONCLUSIONS

1. The peroral administration of crown-ethers in 1/1000 LDso, within one
month stimulate free radical processes, lipid peroxidation and activate the system of
antiradical and antiperoxide defence.

2. The higher dosage of crown-ethers (1/100 DLsgy) further activates free-
radical processes and lipid peroxidation, inhibiting antioxidant system, which is
connected with membranes pathology development being at the base of structure-
metabolic disturbances in different organs and tissues of the organism.
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Biansinme kpayH-3pupoB Ha COCTOSIHMe AHTHOKCHIAHTHOH CHCTEeMbI KpbIC B
nogoctpom J3kcnepumente. Kparenko P.M. — B pabGore mnpeacraBieHbl pe3yiabTaThl
SKCIIEPUMEHTOB 110 H3YYEHHIO COCTOSHUS CHUCTEMbl AHTHPAJAMKAIBHOM 3allUThl B YCIOBUAX
NecTBUS KpayH-3(UpOB Ha OpraHM3M TEIJIOKPOBHBIX KHUBOTHBIX. lIporpamma wuccinenoBaHus
0a3upoBajach Ha HCIOJB30BAaHUM MOJOCTPOTO TOKCHKOJOTMYECKOTO OSKCIIEpUMEHTa Ha
MOJIOBO3PEIBIX O€NbIX Kpbicax-cammax nonyasiuuun WAG wmaccoir Tema 180-220r. JKuBoTHBIM
BBOJIWJIM BOJHYIO SMYJBbCHIO HcclenyeMmbix BemiecTB (12-kpayn-4, 15-kpayn-5, 18-kpayH-6) B
1/100 Ta 1/1000 LDsp, exemHeBHO, mnepopaibHO Ha mpoTshkeHun 30-tu gHer. JKuBOTHBIE
KOHTPOJIbHOM TpYNIbl HOJydald BOAY INpu Tex ke ycinoBusix. Ha 30-ii geHbp skcrepuMmeHTa
KUBOTHBIX BCEX TIpYyNI aHecTe3upoBaIM THONeHTamoM Hatpus (50 wmr/kr) u 3abuBaiu
JeKanuTale THIbOTUHHBIM HOXKOM. OKCHJIaHT-aHTUOKCHJJAaHTHAE B3aWMO/IEUCTBHE OLIEHUBAIOCh
C TOMOIIBIO CIEAYIOUIUX WHIAEKCOB: coaepxkanue SH-rpymnn, Butamuna E, Buramuna C;
koHueHTpauuu JIK, M/IA, rantornoOuHa; akTUBHOCTH LiepYJIOIIa3MUHA, KaTanasbl, IEPOKCUA3HI,
CO/l, rinyTaTHOHNIEPOKCHUIa3hl.

Bcee wuccnenyembie kpayH-3¢upsl B 1/1000 LDsg (cyOTOKCHUEcKast 103a), TOBBIIIATN B
ceIBOpoTKe KpoBH cojeprkanue JIK Ha 80.1; 75.4; 70.2% u MJIA na 108.9; 130.8; 82.4% nns 12-
KkpayH-4, 15-kpayn-5, 18-kpayH-6 cooTBeTcTBEHHO. VX ACiiCTBHE TaKkKe MPUBOIUIO K MOBBIIICHUIO
aKTUBHOCTH HUCCIIeyeMbIX ()ePMEHTOB aHTMOKCHJAHTHON CHUCTEMBI: KaTalla3bl KpOBU (B CpeqHEM
Ha 35%), nepokcuaassl kpoBu (B cpeaHem Ha 80%), 'l kpoBu (B cpennem Ha 60%), CO/L kpoBu (B
cpennem Ha 40%). KpayH-3¢upbl JOCTOBEpPHO MOBBIIIATM KOHIEHTPALKMU Liepyioria3MuHa (B
cpennem Ha 85%) u rantornmoOuHa (B cpemaHeM Ha 82%) B ChIBOpOTKE KpoBH. KoHIEHTpamus
OCHOBHOT'O aHTHOKCHIAHTHOTO MENTHAA — IIIyTaTHOHA (BOCCTaHOBJEHHas (opma) Oblja BhIIIE B
KpOBH 3KCIEpUMEHTAJIbHBIX TPYII KpbiC, B TO BpeMms, Kak oOmee conepxkanue SH-rpynn
yMmensbIanocsk. Conepxanue BuramMmuHa C B HaJIOYeYHHKaX MOBbIIANIOCh (0onee yem Ha 40%) npu
NecTBUM KpayH-3(hUpOB, HAa (POHE CHUKEHUS KOHLIEHTpallMi BUTaMuHa E B CBIBOPOTKE KPOBH.

HeiictBue 12-kpayn-4, 15-kpayH-5 Ta 18-kpayn-6 B 1/100 LDsy mnpuBommino K
JIOCTOBEPHOMY TOBHIIIICHUIO B CHIBOPOTKE KpoBU coaepxkanusa K wa 152; 138; 144%, u MJIA nHa
178; 162; 154% cootBercTBeHHO. Conepxanne SH-rpymm B KpOBU CYIIECTBEHHO HE MEHSIIOCH O]
BJIUSTHUEM HCCIIEAYEMBIX BEIIECTB.

Ota 1032 KpayH-3(pUpoB B JAajbHENIIEM aKTHUBUPOBaIa CBOOOAHOPAIMKAIBHBIE MTPOLIECCH U
MIEPEKUCHOE OKHUCIIEHHUE JIMMUJ0B, UHTUOUPYS aHTUOKCUAAHTHYIO CHCTEMY, YTO OBLJIO CBA3aHO C
pa3sBUTHEM MEMOpAaHHOM TMAaTOJOTMM, KOTOpas MOXET Jie)KaTb B OCHOBE CTPYKTYpHO-
MeTaboIMYECKUX HapyIIEHUH B pa3HbIX OpraHax U TKaHSAX OpraHu3Ma.

Knwouesvie cnosa: xpayH-3QUpbl, CBOOOAHOPAIUKAIBHOE OKHCICHHE, IEPEKHCHOE
OKHCJIEHUE JINITUIOB, aHTUOKCHIAHTHAs! CUCTEMA.
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