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EFFECT OF METAL CITRATES ON INDICATORS OF THE EMBRYOTOXICITY
OF CADMIUM SALTS IN RATS WITH COMBINED INTRODUCTION
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The aim of the study was to determine the effect of metal citrates (cerium, zinc, iron) when combined with cadmium
salts (chloride/citrate) on the embryotoxicity of cadmium in rats. The aim of the study was to determine the effect of metal citrates
(cerium, zinc, iron) when combined with cadmium salts (chloride/citrate) on the embryotoxicity of cadmium in rats. Embryotoxic
effects of test substances in groups were calculated and compared according to the following indicators: number of embryos, total,
preimplantation, postimplantation embryonic mortality. Comparison of the embryotropic properties of cadmium chloride and
cadmium citrate in the groups of isolated administration revealed a higher level of embryotoxicity of cadmium chloride. In the
groups of combined administration, the greatest reduction in embryotoxicity was determined in the groups of the combination of
cadmium with iron citrate for all studied indicators.
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BIIJIUB HUTPATIB METAJIIB HA ITIOKA3ZHUKHU EMBPIOTOKCHUYHOCTI
COJIEU KAJIMIIO Y IIIYPIB TP KOMBIHOBAHOMY BBE/IEHHI

Meroto nociipkeHHs! Oyi10 BU3HAa4YSHHs BIUTHBY LIUTPATiB METaIiB (Iepio, IUHKY, 3aJ1i3a) IPH KOMOIHOBAaHOMY BBE/ICHHI
3 COJSIMU KaaMII0 (XJIOpHIY/LIMTPaTy) Ha IMTOKA3HHKU eMOpPiOTOKCHYHOCTI KaaMifo y mrypiB. OKpiM KOHTPONBHOI rpymnu, Oynu 2
IPYIH i30IbOBAHOTO BBEACHHS KaIMil0 i 6 Ipyll KOMOIHOBAaHOTO BBEACHHS COJNEH KaJMIIO 3 LIUTpaTaMu MeTaliB (Lepii, IUHK,
3a11i30). EMOpioTOKCHYHY [it0 TOCHIPKYBaHUX PEUOBUH B TPyNax pPO3PaxOBYBAJH i MOPIBHIOBAIH 32 HACTYITHUMH ITOKa3HHKAMH:
KiJIbKiCTh eMOpIOHiB, 3arajbHa, I0IMIUIaHTALiHa, MicAsiMIUIaHTaLiiiHa eMOpioHaIbHA CMEPTHICTb. [10piBHIHHS eMOpiOTPOIHUX
BIIACTUBOCTEH XJIOPHAY KaJMIIO0 Ta LUTPaTy KaIMil0 B Tpylax i30Jb0BAaHOTO BBEICHHS BHSBIIO OULIBII BUCOKWI piBEHb
eMOPiOTOKCHYHOCTI XJIOPHUAY KaaMif0. Y Tpynax KOMOiHOBAHOTO BBE/ICHHS HAWOLIbIIIE 3HIDKSHHS TIOKa3HHUKIB eMOPiOTOKCHYHOCTI
BH3HAYAJIOCs B Ipynax KoMOiHamii KaJMilo 3 UTPATOM 3aj1i3a IO BCIX JOCIiPKYBaHHX MMOKa3HUKAX.

KumrouoBi ciioBa: emOpiorenes, KaaMii, IUTPAT Lepito, IUTPAT 3aj1i3a, LUTPAT LUHKY, eMOpiOHAIbHA CMEPTHICTb.

The work is a fragment of the research project “Morphofunctional peculiarities of organs and tissues under the
influence of external and internal factors ”, state registration No. 0120U105219.

The current level of development of industrial technologies does not allow to move to environmentally
friendly production, and one of the most common environmental pollutants are heavy metal ions, including
cadmium and its compounds [1, 2]. Significant anthropogenic contribution to environmental pollution leads
to the crossing of the upper limit of the maximum allowable quantitative concentrations of cadmium in a
number of industrial areas both in our country and outside Ukraine in soils, water, air and food [4]. The
maximum allowable concentration of cadmium in the atmosphere is 0.3 pg/m, in water of water sources 0.001
mg/l, in sandy and sandy soils acidic and neutral 0.5, 1.0 and 2.0 mg/kg, respectively. The World Health
Organization (WHO) has set a permissible amount of cadmium in the body of 6.7-8 ug/kg [5, 6, 10].

Based on the data obtained in experiments on laboratory animals, it is shown that in the public
consciousness the danger of cadmium is unjustifiably underestimated, the insufficiency and limited
justification of the embryotoxicity of heavy metals, in particular cadmium, encourages researchers to
actively study the effect of different doses of this ecotoxicant and different ways of getting metal into the
body on the indicators of embryogenesis and the functioning of the reproductive system [3, 7, 9]. It is
important to search for new trace elements that may have pronounced bioanthogonistic properties in
relation to the embryotoxicity of cadmium compounds [8, 9].

The purpose of the study was to determine the effect of metal citrates (cerium, zinc, iron) when
combined with cadmium salts (chloride / citrate) on the embryotoxicity of cadmium in rats.

Materials and methods. Low doses of cadmium salts were selected for experimental studies,
which can be compared with the corresponding real content in the daily diet of women in the industrial
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region. In the experiment, female rats with a certain gestational age were divided into groups as follows: 1
— control (number of females — n=16, of which 8 were withdrawn from the experiment on the 13th day of
pregnancy, and 8 on the 20th; number of embryos — n13=76; nx=77); 2 — isolated administration of cadmium
chloride at a dose of 1.0 mg/kg body weight of females (number of females — n=16; number of embryos —
n13=65; Nx=62); 3 — isolated administration of cadmium citrate at a dose of 1.0 mg/kg body weight of
females (number of females — n=16; number of embryos — n13=69; nx,=70); 4 — combined administration
of cadmium chloride at a dose of 1.0 mg/kg + cerium citrate at a dose of 1.3 mg/kg (number of females —
n=16; number of embryos — n13=73; nx=73); 5 — combined administration of cadmium citrate at a dosage
of 1.0 mg/kg + cerium citrate at a dose of 1.3 mg/kg (number of female rats — n=16; number of embryos —
n13=71; nx=71); 6 — combined administration of cadmium chloride at a dose of 1.0 mg/kg and zinc citrate
at a dose of 1.5 mg/kg (number of female rats — n=16; number of embryos — n13=74; ny=74); 7 — combined
administration of cadmium citrate at a dose of 1.0 mg/kg and zinc citrate at a dose of 1.5 mg/kg (number
of female rats — n=16; number of embryos — n13=68; n»=69); 8 — combined administration of cadmium
chloride at a dose of 1.0 mg/kg and iron citrate at a dose of 1.5 mg/kg (number of females — n=16; number
of embryos — n13=74; nx=75); 9 — combined administration of cadmium citrate at a dose of 1.0 mg/kg and
iron citrate at a dose of 1.5 mg/kg (number of females — n=16; number of embryos — n13=75; nNx=73).

Thus, in addition to the control group, there were 2 groups of isolated cadmium administration and
6 groups of combined administration of cadmium salts with metal citrates (cerium, zinc, iron). The
cadmium chloride solution had an ionic form. In our experimental models we used solutions of cadmium,
iron, cerium and zinc citrates obtained by aquananotechnological methods.

According to the generally accepted instructions for conducting experimental work on chronic
exposure to xenobiotics, solutions of the test substances were administered to pregnant female rats orally
through a tube once a day from the 1st to the 19th day of pregnancy [7]. During the experiment, the dynamics
of the condition, behavior of female rats and changes in body weight were recorded, and on the 13th and 20th
day of pregnancy the animals were sacrificed using thiopental anesthesia. Rats were removed from the uterus,
checked for the test “living-dead”, weighed, counted the number of corpora lutea in the ovaries of females
and their correspondence to the number of embryos in each corner of the bicornuate uterus.

The embryotoxic effect of isolated and combined effects of test substances in groups was calculated
and compared according to the relevant indices:

1. Total embryonic mortality=

where A — number of live embryos, B — the number of corpora lutea of pregnancy.

2. Preimplantation mortality=

where A — number of live embryos, C — number of dead (resorbed) embryos, B — the number of
corpora lutea of pregnancy.

C

3. Postimplantation mortality=PIM = —
A+C

where A — number of live embryos, C — number of dead resorbed) embryos.

4. Number of embryos per 1 female (M+m)

The research was performed in accordance with the principles of the International Code of Medical
Ethics (1983), “General ethical principles of animal experiments” (Kyiv, 2001) in accordance with the
provisions of the “European Convention for the protection of vertebrate animals used in experiments and
other educational purposes”.

Processing of the obtained experimental data was carried out by the method of variation statistics
using the program “Microsoft Exel”. Significance of differences in the obtained morphometric parameters
was determined using Student's t-test.

Results of the study and their discussion. Calculation of the obtained experimental data revealed
the embryotoxicity of cadmium chloride and citrate when isolated, but the level of embryotoxicity of
cadmium salts was different. Isolated administration of cadmium chloride led to a decrease in the average
number of embryos and an increase in all types of embryonic mortality on both the 13th and 20th days of
embryogenesis compared to the control. The number of embryos on the 13th day in the experimental group
exposed to cadmium chloride was significantly lower (p<0.05) and was 8.12+0.31 against 9.50+0.20 of the
control group. In the groups of combined exposure, this indicator showed a modifying effect of metal
citrates on the embryotoxicity of cadmium chloride, that is the number of embryos was restored (fig. 1).
The highest level of compensatory effect on the embryotoxicity of cadmium chloride according to this
indicator was determined in the group of combined exposure to iron citrate, which had no significant
difference with the control.

On the 20th day of embryogenesis, the mean value (M+m) of the number of embryos tended to
decrease in the group of isolated exposure and was restored in the groups of combined administration of
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the studied substances. Namely: in the group of isolated exposure to cadmium chloride, the number of
embryos continued to decrease, which is logical due to the prolongation of the negative factor and was
7.75+£0.40 against 9.5040.20 in the control. This difference was significant, p<0.001. In the groups of
combined exposure, the number of embryos was significantly higher compared to the group of isolated
administration of cadmium chloride, but did not have a significant difference with the control, which we
also regard as a modifying effect of biometal citrates on the toxicity of cadmium chloride in the experiment
with intragastric administration in these doses (Fig. 1).

The analysis of the calculations
of total embryonic mortality in the
groups of isolated and combined
administration of cadmium chloride
revealed the following trend. At both
u cadmium chioride terms of the study, the highest rate of

cadmium chloride + cerium | 1 EIM Was  also determined in the
& cadmium chloride * zinc group of isolated administration of
= cadmium chloride + iron cadmium chloride: on the 13th day it
was equal to 0.22+0.02 against the
control  0.05+0.02, and on the
twentieth day increased in 5 times to

12

10

H control

13 days 20 days 0.25+0.02 (in the control —

Fig.1. Indicators of the average values of the number of live embryos of rats 0-0510-02)-_ . .
in the control and experimental groups with the introduction of cadmium chloride The increase in the studied
on the 13th and 20th day of pregnancy. indicator is the result of continued

daily administration of cadmium chloride to pregnant females, which provoked increased cadmium
intoxication and as a protective mechanism - self-abortion by the female embryos (resorption of embryos).
In the groups of combined administration of cadmium chloride with metal citrates, the rate of total
embryonic mortality at both observation periods decreased more than twice in comparison with the isolated
introduction, which indicates the compensatory effect of cerium, zinc and iron citrates on the
embryotoxicity of cadmium chloride in an experiment on rats (fig. 2).

03 The obtained results showed that
the greatest decrease in occurred in the
group of combined administration of
cadmium chloride with iron citrate at

0,25

0.2 = control both periods of embryogenesis studied
ois ¥ cadmium chloride by us. This figure in this group on the
' I cadmiumehloridevcerum | 13th day  significantly exceeded the
01 * cadmium chloride + zinc control and was 0.08+0.03, and on the

m cadmium chloride + iron

20th day twice exceeded the control
values of 0.10+0.02 (p<0.05). The
administration of zinc citrate on the

13 days 20 days background of cadmium intoxication
Fig. 2. Experimental data of total embryonic mortality on the 13th and 20th also _rEd_UCEd overall embryonic

days of embryonic development of rats in control and experimental groups with the mortallty inthe group, but to a lesser
introduction of cadmium chloride. extent than the introduction of iron
citrate (Fig. 2). Cerium citrate in combination with cadmium on days 13 and 20 reduced overall embryonic
mortality by 1.8-fold compared with isolated administration of cadmium chloride. Thus, the degree of
reduction of embryotoxicity of cadmium chloride in the groups of combined administration is quite
pronounced, but the level of compensatory effect of individual citrates on the TEM is different.

The formation of total embryonic mortality is influenced by indicators of preimplantation and
postimplantation mortality. Embryo implantation in rats occurs on 4-5th day of embryogenesis and the
influence of negative factors of both endogenous and exogenous origin can disrupt this process. In our
experiment, the highest level of PriM was determined in the group of isolated administration of cadmium
chloride and was 0.13+0.03 on the 13th day , while in the control group this indicator was equal to
0.04+0.02, ie the difference was significant p<0.05. On the 20th day, the isolated effect of cadmium
chloride formed the PrIM index at the level of 0.14+0.03 (control — 0.02+0.02) (p<0.001), which is logical
under conditions of continued exposure to the negative factor, and the lowest value of this indicator among
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[
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the groups of combined administration was determined in the group of exposure to cadmium chloride with
iron citrate (0.04+0.02) and cadmium chloride with zinc citrate — 0.05+0.02.

Postimplantation mortality rates in the cadmium chloride experimental groups were distributed as
follows: the highest level of PIM was determined in the group of isolated administration of cadmium
chloride — 0.09+0.01 (control — 0.01+0.01) 13th day, 0.12+0.02 (control — 0.02+0.02) 20th day. In the
groups of combined administration, a decrease in the number of resorptions in the rat uterine horns (P1M)
was determined in comparison with the isolated effect of cadmium on both studied terms of embryogenesis
(table 1).

Table 1
Mean values of post-implantation embryonic mortality in control and experimental groups
with exposure to cadmium chloride on the 13th and 20th day of rat embryogenesis
Cadmium Cadmium Cadmium
chloride+cerium citrate | chloride+zinc citrate chloride+iron citrate
day 13 day 20 day 13 day 20 day 13 day 20 day 13 day 20 day 13 day 20
0.01+0.01 | 0.02+0.02 | 0.09+0.01 | 0.12+0.02 | 0.07+0.02 | 0.08+0.02 | 0.04+0.02 | 0.07+0.02 | 0.05+0.02 | 0.06+0.02

Notes: * the significance of the difference with the control — p<0.05; # the significance of the difference with the group of
isolated administration of cadmium chloride — p<0.05;

Control Cadmium chloride

Thus, the analysis of the basic indicators of embryogenesis in groups with the introduction of
cadmium chloride demonstrated the compensatory effect of cerium, zinc and iron citrates on the
embryotoxic properties of cadmium chloride when combined with metal citrates at these doses in an
experiment in rats.

The following  results  were
determined in the cadmium citrate groups.
The isolated administration to female rats
of cadmium citrate had higher mean
embryo counts than the cadmium chloride

10

9,5

H control

’] = cadmium citrate group, indicating a less toxic effect of
caamium citrate + ceivm | cAAMium citrate on the overall course of

il ® cadmium citrate + zinc embryogenesis despite the identity of the
 codmium itrate + fron dose of cadmium. On the 13th day, the

number of embryos was equal 8.62+0.20,
and on 20th day — 8.75%0.27. In the
groups of combined administration, there

was an increase in the number of embryos

F|g.3._ The average number of live rat embryos on the 13th and 20th days in both terms studied, which we regarded
of embryonic development in the control and experimental groups on the . . e
effects of cadmium citrate. as a decrease in embryotoxicity of

cadmium citrate with cerium, zinc, iron
citrates. According to this criterion, the
highest compensatory  effect was
observed in the group of combined
administration of cadmium citrate and
:d;‘m . iron citrate, in which on the 13th and 20th

day the number of embryos did not have a
u cadmium citrate + e significant difference with the control
M cadmium citrate + iron Values (flg 3)

Examining the rates of total
embryonic mortality and comparing them
in the groups with isolated and combined
13 days 20 days administration of cadmium citrate, it was

Fig. 4. The average rates of total embryonic mortality on the 13th and determined that the hlgheSt rate of TEM

20th days of embryonic development of rats in the control and experimental Was observed in the group of combined
groups with the introduction of cadmium citrate. administration of cadmium with zinc.

Such results have come as a surprise because zinc and its compounds are essential and widely used
in medical practice. In this group on the 13th day the TEM was 0.16+0.05, and on the 20th day 0.15+0.02,
which was not significantly higher than in the group of isolated administration of cadmium citrate. In the
groups of combined administration of cadmium citrate with cerium/iron citrates, the indicators of TEM
were lower (iron citrate) or equal to (cerium citrate) indicators of the group of isolated administration of
cadmium citrate (fig. 4).
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Indices of preimplantation and postimplantation embryonic mortality in the groups of cadmium
citrate administration had the following trend (table 2).

Table 2
Mean rates of preimplantation (PriM) and postimplantation (PIM) embryonic mortality in control
and experimental groups with exposure to cadmium citrate on the 13th and 20th days of rat embryogenesis

. . Cadmium Cadmium Cadmium
Groups Control Cadmium citrate citrate+cerium citrate+zinc citrate+iron
Day 13 20 13 20 13 20 13 20 13 20
PriM 0.04+ 0.02+ 0.08+ 0.06+ 0.07+ 0.013+ 0.11+ 0.07+ 0.04+ 0.045+
0.02 0.02 0.02* 0.02 0.03 0.01* 0.05* 0.02* 0.02 0.02
PIM 0.01+ 0.02+ 0.06+ 0.08+ 0.08+ 0.12+ 0.07+ 0.08+ 0.05+ 0.06+
0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02

Notes: * the significance of the difference with the control — p<0.05;

Thus, the analysis of the obtained results revealed that in the groups of combined administration
with cadmium citrate the greatest modifying effect on the embryotoxicity of cadmium is exerted by iron
citrate, namely, the indicator of its PrIM has no significant difference with the control on both studied
terms, and the PIM is higher than the control, but lower than the indicators of the group of isolated
administration of cadmium citrate.

Thus, the analysis of the obtained experimental results revealed that the effects of cadmium
chloride (ionic solution) and cadmium citrate (nanoaquachelate form) in the same doses of cadmium have
different degrees of embryotoxicity with intragastric daily administration. Cadmium chloride has a higher
level of embryotoxicity, which causes higher levels of preimplantation, postimplantation and total
embryonic mortality and reduces the number of embryos in the litter. The obtained data of the introduction
of cadmium salts in the test dose, or close to it and the method of administration correlate with the data
obtained by other researchers [2, 3]. The search for new possible bioanthogonists of cadmium salts in
humans or animals among micronutrient citrates is currently a very important issue, which is gaining
increasing interest among experimenters [7]. The results of reducing the embryotoxicity of cadmium when
combined with citrates of biometals provide prospects for the identification of new cadmium
bioanthogonists. However, in the data presented in the scientific literature, there are no results of daily
administration of the studied factors throughout the pregnancy of rats. Most researchers determine that
additional studies, especially those involving environmentally significant doses, are needed to confirm the
toxic and epigenomic effects of prenatal cadmium on health in childhood and later. [10]. Unfortunately,
we have not identified work on the combined effect of iron, cerium and zinc citrates with cadmium salts
on the studied indicators of embryogenesis. Such experiments were conducted for the first time.

Comparison of the embryotropic properties of cadmium chloride and cadmium citrate in the groups
of isolated administration revealed a higher level of embryotoxicity of cadmium chloride according to
classical criteria in an experiment on rats. The highest level of total, preimplantation and postimplantation
embryonic mortality were determined in the cadmium chloride exposure group.

In the groups of combined administration of citrates of the studied metals with cadmium, a
significant decrease in embryotoxicity was determined in the groups of the combination of cadmium with
iron citrate for all studied indicators. Iron citrate in this dose can be considered as a new bioanthogonist of
embryotoxic properties of cadmium salts.
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Non-convulsive behavioral disorders are registered in the majority (over 75 %) of patients with epilepsy and are most
often the only and most prominent manifestation of this disease. However, the neuropathogenetic mechanisms of these behavioral
disorders remain insufficiently studied in the dynamics of chronic epileptogenesis, and the question of pathogenetically determined
correction of non-convulsive epileptiform behavioral disorders is not considered in terms of comprehensive treatment of the
chronic convulsive syndrome. The purpose of our work was to study the dynamics of the postural behavior severity in rats under
the conditions of different periods of formation of picrotoxin-induced kindling using the striatal functional activity modulation.
The obtained data indicate the hyperactivation of the striatum under the conditions of the development of picrotoxin-induced
chronic convulsive activity, which functional activity depends on the term of the convulsive syndrome manifestation. The study of
non-convulsive types of motor, emotional, swimming, cognitive behavior and their disorders during the specified time intervals of
the formation of chronic epileptic activity is important for the use of certain behavioral disorders as an early diagnosis of epilepsy
when the motor seizure disorders are absent and the probable behavior disorders do not reach maximum intensity

Key words: kindling, postkindling, picrotoxin, non-convulsive behavioral disorders, postural behaviour, striatum,
striatal neurotransmitter systems.

P.C. BactbsinoB, O.M. CrosinoB, O.M. ILi1aronoBa, ILII. Epmypaxki,
1.O. Ocranenko, C.B. Tarapko, B.O. bidikoa

HATOTEHETUYHI MEXAHI3MH CYIOMHOI'O IENNPECUBHOTO CUHAPOMY
3A YMOB KIH/UIIHI'-CITIPUYUHEHOI MOJIEJII EITVIEIITOI'EHE3Y

HecynomHi nopyiieHHs TIOBEAIHKH PEECTPYIOThCS y OLIBIIOCTI XBOPHX Ha CMIEINCIo 1 €, JacTillle 3a BCe, €IMHUM Ta
MPOBIJHAM TIPOSIBOM BKa3aHOrO 3axBOpioBaHHsi. [Ipore, HEWpONATOreHEeTHYHI MeXaHi3MH BKa3aHUX pO3JAMiB IOBENiHKH
3aJIMIIAIOTHECS HEOCTAaTOYHO OCHIKEHHMH B JAUHAMIill (OpMyBaHHS XPOHIYHOTO EMiJIENTOreHe3y, a MHTAHHS CTOCOBHO
MaTOreHeTHYHO OOYMOBJICHOI KOpPEKIli HECyIOMHHX emiIenTU(GOPMHUX pPO3NaAiB MOBEHAIHKA HE PO3MNISAAETHCS B AaCIEKTi
KOMIUIEKCHOT'O JIIKYBaHHSI XPOHIYHOTO CYZIOMHOT0 CHHAPOMY. MeToto Hamroi podoTu Oyiio TOCHIiKEHHS JUHAMIKA BUPAKEHOCTI
[O3HO-TOHIYHOI MOBEIIHKM LIyPiB 38 YMOB Pi3HUX MepiofiB (JOPMYBaHHs MiKPOTOKCHH-IHIYKOBAHOIO KiHUTIHTa TPH MOIYIISLIT
(YHKI OHANIBHOT AKTMBHOCTI XBOCTAaTHX siiep. MAeThcs MpoO TilepakTHBALIIO CTPIaTyMy 3a YMOB POSBHTKY MKPOTOKCHH-
iHyKOBAHOI XPOHIYHOI CYJOMHOI aKTHBHOCTI, ()YHKI[IOHAIbHA aKTUBHICTb SIKOTO 3aJISKHUTD BiJl TEPMiHy MaHi(ecTallil CyIoMHOro
cunapomy. JlociimkeHHs 0e3CyTIOMHUX Pi3HOBHIIB MOTOPHOT, €MOIIiOHAIIBHOT, IJ1aBaJIbHOI, KOTHITUBHOI MOBEIIHKH Ta TX pO3JIa/IiB
MIPOTATOM BiJI3HAYEHHUX TEPMiHOBHUX iHTEpBaIIiB ()OPMYBAHHS XPOHIYHOI SMUICNITHYHOI AKTUBHOCTI € BAYKIUBUM JIJIs1 3aCTOCYBaHHS
BH3HAYEHHX MOPYIICHD MTOBE/IiHKOBOI aKTMBHOCTI B SIKOCTi PaHIiIIHBOT AiarHOCTHIN MaHi()eCTallii emiIerncii, Ko MOTOPHI CYTOMHI
MPOSIBH BiZICYTHI, a IMOBIpHI MMOBEIIHKOBI po37aau He HaOyBalOTh MAKCUMAJIBHOI iIHTE HCUBHOCTI.

Ku1i04oBi cjioBa: KiHJJTiHT, TOCTKiHUTIHT, KPOTOKCHH, HECYIOMHI MOPYIIEHHS TOBEIiHKH, MO3HO-TOHIYHA MTOBE/IiHKA,
cTpiaTyMm, HefpOMeniaTOpHi CHCTEMHU CTPUATYMY.
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Non-convulsive behavioral disorders are registered in the majority (over 75 %) of patients with
epilepsy and are most often the only and most prominent manifestation of this disease [1, 4]. However, the
neuropathogenetic mechanisms of these behavioral disorders remain insufficiently studied in the dynamics
of chronic epileptogenesis, and the question of pathogenetically determined correction of non-convulsive
epileptiform behavioral disorders is not considered in terms of comprehensive treatment of the chronic
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