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The aim of the study was to investigate the influence of anamnestic predictors of cardiometabolic risk in infertile
women with polycystic ovary syndrome and metabolic syndrome and to study the effect of pre-pregnancy metabolic
optimization on anthropometric data and metabolic profile.

The study included three groups of patients: the first group received routine pre-protocol preparation, the
second received pre-pregnancy metabolic optimization, and the third group was the control group. All patients
were evaluated using clinical, biochemical, and instrumental examination methods before and after 8-12 weeks of
intervention.

Most patients with PCOS had primary infertility lasting 2-5 years, accompanied by a high frequency of early
reproductive losses and severe psychoemotional stress. Somatic and family history indicated a combination of
endocrine, metabolic, and cardiovascular disorders, emphasizing the multisystemic and hereditary nature of the
pathology. Comprehensive metabolic optimization with insulin sensitizers, antioxidants, and lifestyle changes
contributed to improved clinical and metabolic parameters.

Pregravid metabolic optimization is a modern approach that can significantly reduce cardiometabolic risk and
improve reproductive health, emphasizing the importance of individualized preparation for women planning
pregnancy with ART.

Key words: infertility, polycystic ovary syndrome, metabolic syndrome, in vitro fertilization, assisted reproductive
technologies, inositol, metformin, vitamin D, alpha-lipoic acid, antioxidants, lifestyle modification, diet.
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CHANGES IN COGNITIVE BEHAVIOR IN ALCOHOL-DEPENDENT RATS UNDER

CONDITIONS OF BRAIN NITRIC OXIDE SYNTHASE BLOCKADE

National Pirogov Memorial Medical University, Vinnytsya (Vinnytsia, Ukraine)
a000147@vnmu.edu.ua

Alcohol use disorder (AUD) is accompanied by dysfunction in neural networks that control motivation, emotion,
cognition, and behavioural flexibility. The hypothalamus, as a key regulator of physiology and neuroendocrine activ-
ity, influences eating behaviour and executive functions. Behavioural inflexibility in AUD can be both a consequence
and a marker of the addictive process. The aim of the study was to evaluate the relationship between working mem-
ory and executive functions during food-seeking activity in rats with a model of alcohol dependence under pharma-
cological blockade of the nitric oxide synthase (NOS) enzyme system. The study used four groups of male rats (n=8)
that underwent food deprivation and conditional task training. AUD was modelled by administering 20% ethanol
for 30 days. After administration of the selective nitric oxide synthase inhibitor 7-nitroindazole, cognitive behaviour,
motor activity, urination and spatial alternation in the Y-maze were assessed. Alcohol impaired the formation of
feeding habits and caused stress reactions. Inhibition of nitric oxide synthase (NOS) reduced polyuria and partially
restored cognitive flexibility. The data obtained indicate the important role of the hypothalamic nitric oxide system
in regulating behaviour in AUD and its potential as a therapeutic target.
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Connection of the publication with planned re-
search works.

The study was conducted as part of planned research
work on the topic: “Establish criteria for the prognos-
tic assessment of cognitive functions based on human
walking parameters in an experiment to determine the
effects of transplanted mesenchymal stromal cells on
brain structures during acute ischemia-reperfusion,
provide a histochemical characterization and deter-
mine the features of hypothalamic neuron activation
during alcohol intoxication,” state registration number
0125U002516.

Introduction.

This study investigated changes in behavioural and
cognitive dysfunction in rats with acute alcohol intoxi-
cation (AAI) and chronic alcohol dependence (CAD), or
alcohol use disorder (AUD). In an experimental rectan-
gular arena, we conducted the open field test (OFT), a
key tool for assessing exploratory activity, anxiety, and
cognitive functions in rats [1, 2]. The standard method
of developing a stable conditioned reflex food-seek-
ing habit with the forelimb was also studied, and spa-
tial (working memory) was tested in a Y-maze. AUD is
the result of a disruption in the functioning of several
neural systems and the influence of neuromodulators
that underlie motivation, emotions, cognition, arousal,
attention, emotional regulation, and control over basic
physiological processes. Patients with AUD demonstrate
not only increased motivation for alcohol, but also in-
creased stress and anxiety, as well as dysfunction in cog-
nitive areas such as decision-making [3]. Behind all this is
the main brain centre — the hypothalamus, which, with
its afferent and efferent connections between different
brain structures, regulates somatic, endocrine, vegeta-
tive, and motor functions, influences the hunger centre,
and is associated with the regulation of eating behaviour
[4, 5]. In alcohol use disorder (AUD), a common behav-
ioural marker is behavioural inflexibility, which is reflect-
ed in a person’s inability to respond appropriately to
stimuli [6]. Behavioural inflexibility is not only a result of
alcohol’s influence, but can also be a predictor of future
alcohol use. Adequate or flexible behaviour requires the
healthy functioning of all brain structures to perform
various high-level executive functions. Currently, there
are known studies by other researchers investigating
cognitive behavioural disorders in rats with alcohol de-
pendence, but little is known about the role of the neu-
rotransmitter nitric oxide (NO) and nitric oxide synthase
(NOS) in the structures of the hypothalamus.

The aim of the study.

To establish the interaction between working mem-
ory and executive function under conditions of nitric
oxide synthase blockade during food-seeking behaviour,
and the main parameters of cognitive behaviour in alco-
hol-dependent rats.

Object and research methods.

In our experimental study, we used male Wistar rats
weighing 250-280 g and aged 5-6 months. All animals
were kept in laboratory conditions for adaptation, with
a constant temperature and humidity, and had free ac-
cess to water and food. All experiments were conducted
in compliance with all provisions of the Law of Ukraine
dated 21 February 2006 No. 3447-1V “On the Protection
of Animals from Cruel Treatment”, “Rules for conducting
work with experimental animals” approved by Order of

the Ministry of Health of Ukraine No. 755 of 12 August
1997, the “European Convention for the Protection of
Vertebrate Animals used for Experimental and other Sci-
entific Purposes” (Strasbourg, 1986), and Council Direc-
tive 2010/63 EU on animal experiments. All provisions
of the above documents were complied with, and the
smallest possible number of animals was used to obtain
reliable results.

Forty-eight rodents participated in the study and
were divided into four experimental groups. Group 1
(n=8) was a control group of animals that were trained
to perform food-seeking movements and kept in stand-
ard vivarium conditions with free access to water and
food for 21 days. Group 2 (n=8) — acute alcohol intoxi-
cation group; before forming food-seeking movements,
the rats received an intraperitoneal injection of a 15%
ethyl alcohol solution at a dose of 2 g/kg. Group 3 (a)
(n=8) — modelling of food-seeking behaviour in rats for
7 days and its reproduction for 14 days after receiving
20% alcohol for 30 days. Group 3 (b) (n=8) — modelling of
food-seeking behaviour in rats for 14 days after the for-
mation of alcohol dependence (20% alcohol — 30 days).
Group 4 (a) (n=8) — modelling of food-seeking behaviour
in rats for 7 days followed by the formation of alcohol
dependence (20% alc. — 30 days), using a selective inhib-
itor of nitric oxide synthase (NOS) — 7-Nitroindazole at
a dose of 25 mg/kg, and reproduction of food-seeking
movements for 14 days thereafter. Group 4 (b) (n=8) —
modelling of food-seeking behaviour in rats for 14 days
after the formation of alcohol dependence (20% alc. —
30 days), and administration of the selective inhibitor of
nitric oxide synthase (NOS) — 7-Nitroindazole at a dose
of 25 mg/kg.

The values of the mean indicators of lateralised
food-seeking movements, the main parameters of cog-
nitive behaviour, and movement alternation were com-
pared using two-parameter statistical analysis of vari-
ance (ANOVA) and (additionally) Newman-Keuls post
hoc analysis and Mann-Whitney U. Intergroup differenc-
es were considered significant at p<0.05.

Research results and their discussion.

Analysing the indicators of food-seeking movements,
basic parameters of cognitive behaviour, and movement
alternation in alcohol-dependent rats, we obtained the
following results. However, in the group with acute al-
cohol intoxication, it was not possible to observe cogni-
tive behaviour activity, movement alternation, and the
development of stable conditioned reflex food-seeking
skills with the forelimbs and tongue, as their ability to
focus on specific tasks rapidly declined, and they had
difficulty performing and reproducing simple actions.
When studying food-seeking movements (fig. 1), the
control group exhibited a mean of 125+2.2 food-seeking
movements. Group 3 (a) had a mean of 43.8+1.3 move-
ments, representing a 65% decrease compared to the
control group. ANOVA data p=0.0; F=1511.3; df=1-110,
Mann-Whitney p=0.0. Group 3 (b) had a mean parame-
ter of 33.310.8 and decreased by 73.3%, as determined
by ANOVA (p=0.0; F=2597.5; df=1-110). According to the
Mann-Whitney test, the difference was also significant
(p=0.0). Group 4 (a) had a mean parameter (148.5%3.9)
and increased by 18.4%, according to ANOVA p=0.0;
F=70.67; df=1-110, according to Mann-Whitney p=0.0.
Group 4 (b) had a mean parameter (73.6+2.4) and de-
creased by 41.1% compared to the control group. ANOVA
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data p=0.0; F=284.8;
df=1-110, Mann-Whitney
p=0.0. According to statis-
tical data, when compared
using Mann-Whitney and
ANOVA, the intergroup
differences had a value of
p<0.05 and are considered
reliable.

In terms of the main
parameters of cognitive
behaviour (fig. 2), the
control group had a mean
parameter (18.9+2.1) in
horizontal motor activity.
Group 3 (a) had a mean
parameter (36.3£0.3),
which is 92% higher than
the control group. ANOVA
data p=0.0; F=21.68;
df=1-110, according to
Mann-Whitney p=0.0.
Group 3 (b) averaged
(27.614.1), exceeding the
control group by 46%. Ac-
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Figure 1 — Diagram of the curve of operant food-seeking movements in alcohol-dependent rats
using the selective inhibitor 7-Nitroindazole.
Notes: all coloured curved lines represent the main parameters of cognitive behaviour (+ standard error of the
mean). The light blue curve represents the control group; the orange curve represents the LAL group (learning-
alcohol-learning); the grey curve represents the AL group (alcohol-learning); the yellow curve represents the
LAL group with the nitric oxide synthase (NOS) inhibitor 7-Nitroindazole; the blue curve represents the AL

cording to ANOVA p=0.0;
F=36.14; df=1-110, ac-
cording to Mann-Whitney p=0.0026. Such parameters
against the background of alcohol dependence indicate
damage to the nervous system, such as excitement,
probably fear, and anxiety. Group 4 (a) had a mean
parameter of (13.5+3.2) and decreased by 28.8% com-
pared to the control group. According to ANOVA p=0.0;
F=13.72; df=1-110, according to Mann-Whitney p=0.05.
Group 4 (b) had a mean parameter of 13.46+3.1 and
decreased by 28.5% compared to the control group,
as determined by ANOVA (p=0.0; F=25.96; df=1-110).
According to the Mann-Whitney test (p=0.05), this re-
sponse demonstrated the effect of the selective NOS-7-

group with the NOS-7-Ni inhibitor; and the green curve represents the acute alcohol intoxication group.

averaged (21+7.3), which was 62% higher (ANOVA:
p=0.0054; F=7.89; df=1-110; Mann-Whitney: p=0.21). In
Group 4 (b), the mean was (32+1.8), almost 2.46 times
higher than the control group (ANOVA: p=0.0; F=24.5;
df=1-110; Mann-Whitney: p=0.028). Analysis of vari-
ance (ANOVA) showed p<0.05 in all groups, whereas
the Mann-Whitney test indicated that in Groups 3 (b)
and 4 (a) p>0.05, suggesting the need for further study.
For the knee reflex parameter, the control group had
an average of (25+2.1). Group 3 (b) averaged (32+0.8),
which was 27.6% higher (ANOVA: p=0.0; F=51.22; df=1-
110; Mann-Whitney: p=0.0). Group 3 (b) also averaged

iy o (31£1.6), 25% higher than the control group (ANOVA:
Ni inhibitor on the nitric
oxide synthase (NOS) sys- 100
tem. According to statis- 90
tical data, Mann-Whitney
and ANOVA comparisons g0
revealed intergroup dif- n 10
ferences with a p-value g 60
of <£0.05, which is consid- kS
ered statistically reliable. E 50
The parameters for long § 40 3231 32
grooming in the control Z 3
group averaged (13+2.7) 20 18
movements. In Group 3 20 14 14 13
(a), the mean was (86%5.2) 10 ' . i o
movements, which was 0 .
6.6 times higher than in horizon.movement long grooming renal reflex urination
the control group (ANOVA: Main parameters of cognitive behaviour
p=0.0; F=227.5; df=1-110;
Mann—Whitney: p=0.0). In BCG mLAL ®mAL wLAL+7Ni mAL+7Ni mAAI
Group 3 (b), the mean was

(24+3.8), representing an
85% increase compared
with the control group
(ANOVA: p=0.015; F=5.96;
df=1-110; Mann-Whit-
ney: p=0.6). Group 4 (a)

Figure 2 — Diagram of the main parameters of cognitive behaviour in alcohol-dependent rats.

Notes: all coloured bars represent the main parameters of cognitive behaviour (* standard error of the mean).
The light blue curve represents the control group, with an mean of 18.5 balls; the orange curve represents the
LAL group (learning-alcohol-learning); the grey curve represents the AL group (alcohol-learning); the yellow
curve represents the LAL group with the nitric oxide synthase (NOS) inhibitor 7-Nitroindazole; the blue curve
represents the AL group with the NOS-7-Ni inhibitor; the green curve represents the acute alcohol intoxication

group.
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selective inhibitor 7-Ni-
troindazole. Increased uri-
nation (polyuria) leads to
dehydration, electrolyte
imbalance, and fatigue,
which in turn exhausts
the vasopressin-adrenal
system and triggers an
almost irreversible pro-
cess of addiction forma-
tion, or the Moore cycle
[7, 8]. The drug did not
cause significant changes
in the parameters of long
grooming and the renal
reflex.

Alternating movement
in the maze allows for the
study of spatial memo-

45,30%

Figure 3 — Sector diagram of the movement alternation of alcohol-dependent rats in the Y-maze.

Notes: each group is marked with a separate colour — (+ error of the mean value in %) alternation of movement
in rats. Light blue sector — control group (CG); orange sector — learning group — 20% alcohol for 30 days —
learning reproduction (LAL); grey sector — group 20% alcohol 30 days — learning (AL); yellow sector — learning
group — 20% alcohol 30 days — nitric oxide synthase (NOS) inhibitor — 7-Ni — learning reproduction (LAL+7-Ni);
blue sector — group 20% alcohol 30 days — nitric oxide synthase (NOS) inhibitor — 7-Nitroindazole — learning

(AL+7-Ni); green sector — acute alcohol intoxication group.

p=0.0; F=13.83; df=1-110; Mann-Whitney: p=0.27). In
Group 4 (a), the mean was (32+0.6), representing a 28%
increase (ANOVA: p=0.0; F=10.47; df=1-110; Mann-Whit-
ney: p=0.025). Group 4 (b) had a mean of 38+2.5 and in-
creased the parameters by 53% compared to the control
group, according to ANOVA (p=0.0; F=80.21; df=1-110).
According to the Mann-Whitney test, the difference was
also significant (p=0.0). ANOVA analysis showed that
all groups had p<0.05, while the Mann-Whitney test
showed that group 3 (b) had p=0.28 (p>0.05), unlike the
other groups, where p<0.05. Thus, alcohol intoxication
affects various structures of the brain and their recipro-
cal connections, complicating interaction and informa-
tion exchange, causing difficulty in decision-making, spa-
tial disorientation, motivation, anxiety, and stress. One
of the prominent parameters of cognitive behaviour and
a marker of damage to the hypothalamic-pituitary-ad-
renal system in chronic alcohol intoxication is urination.
The mean number of urinations in the control group was
(10+7.6), while in group 3 (a) it was (20+2.1), which was
twice as high as in the control group, according to ANOVA
p=0.51; F=0.41; df=1-110, according to Mann-Whitney
p=0.9. Group 3 (b) averaged 18+3.8, which was 80% high-
er than the control group, according to ANOVA (p=1.0;
F=0.0; df=1-110). According to the Mann-Whitney test,
the difference was not significant (p=0.58). Group 4 (a)
averaged 5+0.4, representing a 50% decrease in param-
eters, according to ANOVA (p=0.0; F=25.61; df=1-110).
Additionally, the Mann-Whitney test showed a signif-
icant difference (p=0.02). Group 4 (b) had an 8%3.7, a
20% decrease in parameters from the control group, ac-
cording to ANOVA (p=0.001; F=17.82; df=1-110). Accord-
ing to the Mann-Whitney test, the difference was not
significant (p=0.33). ANOVA analysis showed that groups
3 (a, b) had a value of p>0.05, while groups 4 (a, b) had
a value of p<0.01. According to Mann-Whitney, groups
3 (a, b) and 4 (b) had a value of p>0.05, while group 4
(a) had a value of p<0.05. Thus, we observe a positive
dynamic change in urination under the influence of the

ry in alcohol-dependent
rats (fig. 3). The control
group averaged (85+1.7),
while group 3 (a) averaged
(45+2.3) and the indica-
tors fell by almost 47%,
and according to ANOVA,
the value was p=0.0,
F=118.8, df=1-6, according to Mann-Whitney p=0.0002
(p<0.001). In group 3 (b), the mean was (37+1.2), and
the parameters fell by 57% from the control group. Ac-
cording to ANOVA, the value was p=0.0, F=154.1, df=1-6,
according to Mann-Whitney, p=0.0009 (p<0.001). Group
4 (a, b) had a mean of (61+0.4) and (42+1.9), and the pa-
rameters fell by 27% and 50%, respectively, compared to
the control group. The indicators of group 4 (a) accord-
ing to ANOVA were p=0.0001, F=30.75, df=1-6, accord-
ing to Mann-Whitney, p=0.0003 (p<0.001). Group 4 (b)
according to ANOVA, p=0.0, F=104.8, df=1-6, according
to Mann-Whitney, p=0.0002 (p<0.001).

When studying spatial/working memory, a signifi-
cant decrease in repeated alternations in the Y-maze was
observed in groups 3 (a, b) and 4 (a, b), demonstrating
a decline in pure memory frequency compared to the
control group [9]. However, under the therapeutic influ-
ence of the selective inhibitor of nitric oxide synthase
(NOS) —7-Nitroindazole, the alternation of movements
in group 4 (a, b) increased from 16-24% compared to
group 3 (a, b), which did not receive the drug. Treatment
prevents dopamine depletion, working memory deficits,
and depressive behaviour [10, 11].

Conclusions.

This study investigated changes in food-seeking
behaviour, spatial memory, and behavioural and cog-
nitive dysfunction in rats with acute alcohol intoxica-
tion (AAl) and chronic alcohol dependence (CAD). The
results showed that the group with acute alcohol in-
toxication was unable to develop stable conditioned
reflex food-seeking skills with the forelimb or tongue,
as their ability to concentrate on specific tasks rapidly
declined, and they had difficulty performing and repro-
ducing simple actions. Group 4 (a, b), which received
the selective inhibitor of nitric oxide synthase (NOS) —
7-Nitronidasolum at a dose of 25 mg/kg, demonstrated
positive dynamic changes in the development of stable
food-seeking skills, changes in cognitive behaviour, and

300

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

spatial memory against the background of alcohol de-
pendence. Group 4 (a) exceeded the parameters of lat-
eralised food-seeking movements by 18.4% compared
to the control group, and group 4 (b) exceeded groups
3 (a, b) by 23.9-32.2%. These parameters demonstrate
the positive dynamics of the therapeutic effect on the
nitric oxide synthase system of brain structures (motor
cortex, basal ganglia, cerebellum). When studying cog-
nitive behaviour, group 4 (a, b) demonstrated positive
dynamics in horizontal motor activity and urination. The
rats became calmer and more balanced, and the num-
ber of urination acts decreased by 20-50%. We observed
an increased level of urination (polyuria) in group 3 (a,
b), up to 92%, which did not receive the drug. Polyuria

DOI 10.29254/2077-4214-2025-3-178-297-306
YAK 616.831:616-89-008.441.13:569.323.4
YalikoecbKa B. P., Monmyxiecbkuii M. B.

leads to dehydration, electrolyte imbalance, and fatigue,
which in turn depletes the vasopressin-adrenal system
and triggers an almost irreversible process of addiction
formation.

Prospects for further research.

Understanding the functional impact of the selective
nitric oxide synthase (NOS)-7-Nitroindazole inhibitor on
the structure of the hypothalamus may assist in the de-
velopment of treatment protocols for addictions (alco-
hol, nicotine, drugs), which in turn can prevent mental
disorders such as maladjustment, anxiety, persistent de-
pression, and restore memory, learning, and motivation
disorders in life.

3MIHM KOTHITUBHOI NOBEAIHKU Y AZIKOTO/1b3AJIEXXHUX LLYPIB 3A YMOB
B/IOKYBAHHA CUHTA3U OKCUA A3OTY TO1IOBHOIO MO3KY

BiHHMLbKKII HaUWioOHaNbHUIF MeauYHMIA yHiBepcuTeT im. M. |. Muporosa (M. BiHHMUA, YKpaiHa)
a000147@vnmu.edu.ua

Po31a0d, nos’azaHuli 3i 8¥UBAHHAM aaKo20:t0 (AUD), cynposodxcyemoca OUCghyHKUiEIO HelpOHHUX Mepext, Wo
KOHMPOsoombs Momusayito, eMouii, KozHiyito ma eHy4kicme nosediHku. [imomanamyc, AK Ka4yosul pe2ysaamop
hizionoeaii ma HelipoeHOOKPUHHOT AGKMUBHOCMI, 8MAUBAE HA XapPY08Y M08E0iHKY Ma 8UKOHABYI hyHKUIi. [TosediHKosa
HezHy4Kicmo npu AUD moxce 6ymu sK HaCIOKOM, MaK i Mapkepom aduKkmugHo20 rpoyecy. Memor 00cnioweHHA
b6yno oyiHumu 38°A30K Mix pobo4oo nam’ammio ma BUKOHABYUMU (YHKUIAMU rpu GhapmMakono2iyHomy
6:10Ky8aHHI hepmeHmamueHoi cucmemu okcudy azomy (NOS) y wypie 3 MoOensno anKo2onbHOI 3anexcHocmi
nid yac inodobysHoi akmusHocmi. Y docnidi sukopucmaHo 4 epynu camuyie wypie (n=8), AKki npoxodunau xap4yosy
dernpusayito Ma HaBYAHHA YMOBHUM 3a800HHAM. AUD modentosanu wnsaxom esedeHHA 20% emaHoy npomsaz2om
30 0dHis. [licna esedeHHA cenekmMuUBHO20 iHeibimopa cuHmasu okcudy azomy — 7-HimpoiHda3zony — ouiHrosanu
KO2HIMuUBHY noseodiHKy, pyxosy aKMUBHICMb, Ce408UNYCKAHHA MA npocmoposy asnbmepHayito 8 Y-nabipuHmi.
AslIKo2071b NOpywysas hopmMyB8aHHA XAPYOBUX HABUYOK i CrpU4UHA8 cmpecosi peakuii. IH2iby8aHHA cuHMasu
okcudy aszomy (NOS) 3meHWyeano noaiypito ma 4acmko8o 8iOHOB/1t080A/0 KO2HIMUBHY 2HY4YKicmb., OMpuMaHi
O0aHi ceid4ameb npo s8axcugy posb 2inomasnamiyHoi cucmemu okcudy azomy 8 peaynauii nosediHku npu AUD ma ii

rnomeHuyiasa AK mepanesmu4Hoi MilleHi.

Knruosi cnoesa: ecinomanamyc, koeHimusHa nosediHka, NO, cenekmusHuli iH2zibimop 7-Nitroindazole.

3B’A30K nyb6nikauii 3 nnraHOBMMM HAayKOBO-AOCAIA-
HUMK poboTamu.

[ocnigrKeHHA BUKOHAHO B MeXax MaHOBOI HayKo-
BO-A0CNIAHOI pobOTU Ha Temy: «BCTaHOBUTU KpuTepii
NPOrHOCTMYHOT OLLIHKM KOTHITUBHUX OYHKLiM 32 Napame-
Tpamu xoabbu NOANHU B EKCNEPUMEHTI CTAHOBUTU OCO-
6/MBOCTI BM/IMBY TPAHCM/IAHTOBAHUX Me3eHXiMasibHUX
CTPOMA/IbHUX KNITUH Ha CTPYKTYPWU MO3KY NpW rocTpii
iwemii-penepdysii, faTM ricTOXiMiYHY XapaKTEPUCTUKY
Ta 3’acyBaTM ocobaMBOCTI aKTUBaLii HEWpPOHIB rinoTa-
Nlamyca nif, Yac anKoroNbHOI IHTOKCMKALii», Homep aep-
YKaBHOI peecTpauii 0125U002516.

Bcryn.

Y paHii poboTi pocnigKyBanucb 3MiHM MNoBepgiH-
KOBOI, Ta KOTHITUBHOI ANCPYHKLIM y WypiB rocTpoi an-
KOro/ibHOI iHTOKcKKaUii (FAl) Ta XpOHiIYHOT anKoronbHOI
3anexkHocti (XA3), abo alcohol use disorder (AUD). B
eKCnepuMeHTaNbHIN NPAMOKYTHI apeHi Aocaigxysanu
TecT «BigKpuTe none» (TBM, open field test), Aknit € knto-
YOBMM IHCTPYMEHTOM A8 OLIHKMN A0CNIAHULbKOT aKTUB-
HOCTi, TPMBOMKHOCTI Ta KOTHITUBHUX QYHKLiN y Wwypis [1,
2]. TakoX AOCNiAXKYBaAW CTaHAAPTHY METOAMUKY BUPO-
BONEHHA CTIMKOro yMoBHOPehIEKTOPHOTO 3KoA0byBHOTO

HaBWMKY NepeaHbO KiHLiBKOI, a NpocTopoBy (pobouy
nam’sTb) npoBoguMnun y nabipuHTi Y-maze. AUD € pesynb-
TaTOM MOPYLUEHHA POHOTU pPAAY HEMPOHHMX CUCTEM, Ta
BN/IMBY HEMPOMOZYNATOPIB, WO SieKaTb B OCHOBI MOTU-
BaL,ii, emoujii, Ni3HaHHSA, 30yAXKeHHs, yBarn, emoLinHoi
perynsauii Ta KOHTPO/IHO HaZ OCHOBHMMM dizionorivHMmm
npouecamu. MauieHTn 3 AUD AeMOHCTPYIOTb He TiIbKK
niaBULWEHY MOTMBALIO [0 a/NKOronto, ane i niasuile-
HUI CTPEeC i TPUBOTY, @ TAaKOXK ANCPYHKLIT B KOTHITUBHUX
chepax, TakMX AK NPUAHATTA piweHb [3]. 3a uMm BCim
CTOiTb FO/IOBHWI MO3KOBUIM LEHTP — rinoTanamyc, Aakui
3i cBOIMM adepeHTHUMU, Ta ePepeHTHUMU 3B’A3KaMU
Mi}K Pi3HUMMK CTPYKTYypamm rOIOBHOTO MO3KY Peryste
COMATUYHI, eHAOKPUHHI, BereTaTMBHi, MOTOPHI PyHKUi,
Ta BN/IMBAE Ha LLEHTpP ronody i Nos’sa3aHuli 3 perynauieto
Xap4yoBoi noseaiHku [4, 5]. Mpu po3nagi BXKUBAHHA an-
koronto (AUD) nolwmpeHMm noBeniHKOBMM MapKepoMm €
noBe/iHKOBA HErHYYKiCTb, AKa Bif0OPaKAETbCA HEMOXK-
NIUBICTIO NIOAMHN aA,€KBATHO BiANOBIAATM Ha NOAPA3HUK
[6]. MoBeAiHKOBa HETHYYKICTb € HE Ti/IbKU, PE3YAbTaTOM
BM/IMBY a/IKOTO/0, ane i cama no cobi moxe 6yTu npo-
rHO3youMm GakTopom Ans MalbyTHbOrO BXKMBAHHSA
ankoronto. AfekBatHa, abo rHyyka noseziHKa BMMarae
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300p0BOro PyHKLIOHYBAHHA BCIX CTPYKTYpP FO/IOBHOMO
MO3KY 419 34iiCHEHHS Pi3HOMAHITHUX, BUCOKOPIiBHEBUX
BMKOHaBUYMX GyHKLUiN. Hapasi Bigomi poboTu iHWKX go-
CNigHWKIB B AKMX O4OCNIAKYBAAN PO31agM KOTHITUBHUX
noBeAiHKOBMX (YHKLIN y WypiB NpM anKorosibHii 3a-
JNIEXKHOCTi, Ta Masio, WO BiAOMO NPO pPoJ/ib Helipomesia-
Topa okcuay asoty (NO), Ta cuHTa3m okemnay asoty (NOS)
y CTPYKTypax rinotanamyca.

Merta gocnigKeHHs.

BcTaHOBMTM B3aEMOAi0 MiXK poboyoto nam’ATTio i
BMKOHABYOI YHKLIED 32 YMOB G/I0KYBaHHA CUHTA3N
OKCMpA, 30Ty Nif, Yac KogobyBHUX PyxiB, Ta OCHOBHMUX
rnapameTpiB KOFHITUBHOI NOBEAIHKM Yy a/IKOro/b3anex-
HUX LypiB.

O6’eKT i meTOAM AOCNIAXKEHHA.

Y HalloMy eKcnepuMeHTasIbHOMY A0CAIAKEHHi Byn
BMKOPUCTAHI Lypu-camLi 4vmcToi AiHii Wistar macoto
250-280 rp, Bikom 5-6 micAuis. Bcix TBapuH yTpumyBa-
v B nabopaTopHMX yMOBax AAA aganTauii 3i ctanmmm
NMOKasHWKaMK TemrepaTypu, BOIOTOCTi, Ta 3 BiIbHUM
[0CTYNOM A0 BOAM i TKi. Yci ekcnepumeHTn 6ynum npo-
BeZeHi 3 AOTPMMAHHAM YCiX NONOXKeHb 3aKOH YKpaiHu
Bif 21.02.2006 Ne 3447-IV «[Mpo 3axXx1cT TBapuH Big, Kop-
CTOKOrO MOBOAMKEHHAY, «[paBua NpoBefeHHA pPobiT 3
BMKOPUCTAHHAM eKCNepuMeHTaIbHUX TBapUH» 3aTBep-
OKeHUX Hakazom MO3 YkpaiHu Ne 755 Big 12.08.1997
p., «EBPONEMCbKOT KOHBEHLT MPO 3axucT XpebeTHux
TBAPWH, WO BUKOPUCTOBYHOTLCA 1A AOCAIAHMX Ta iHLLNX
HaykoBwux uinew » (Ctpacbypr,1986), Ta Anpektusn Paam
€sponun 2010/63 EU woa0 eKcnepMMeHTiB Ha TBapuHaXx.
Yci NON0XKEHHSA BULLE NepeniYeHnX JOKYMEHTIB byno fo-
TPUMAHO, @ TaKOXK BUKOPUCTAHHA AKOMOTa MEHLLOT Kiflb-
KOCTi TBAapWH A5 OTPUMAHHA AOCTOBIPHUX PE3YNbTaTiB.

MpuitMmano yyacTb y AocnigKeHHi 48 rpusyHiB, AKKX
OiNMMAN Ha YOTUPWU eKcnepuMeHTanbHi rpynu. Mpyna 1
(n=8) — KOHTpoOAbHa rpyna TBapWH, AKMM dopmyBanm
iXofo06yBHI pyxu, Lo nepebysBana y CTaHAAPTHUX YMO-
BaX BiBapilo NpW BiIbHOMY AOCTYMi 40 BOAM i iXi npoTa-
rom 21 go6bu. Mpyna 2 (n=8) — rpyna rocTpoi anKkoroabHoi
iHTOKCMKaUil, nepeg, TMM, AK dopmyBaTH KoAOOYBHI
pyXu, Wypy oTpUManu iH’ekuito pos3unHy 15% etuno-
BOrO CMMPTY iHTpanepuToHeanbHo y Ao3i 2 r/Kr. Mpyna
3 (a) (n=8) — mogentoBaHHA HAaBUKIB }KOAO0OYBHUX PyXiB
y wypis npoTtarom 7 gi6, Ta ix BiATBOPEHHS Ha NpoTA3i
14 pi6, nicna otpumaHHa 20% ankoronto npotarom 30
Ai6. Mpyna 3 (6) (n=8) — moaentoBaHHA HaBUKIB *Koa0-
b6yBHUX pyxiB y WypiB — 14 ai6, nicna cpopmoBaHoi an-
KOro/sibHOi 3anexKHocTi (20% ank. — 30 ai6). Mpyna 4 (a)
(n=8) — mogentoBaHHs HaBWKIB iKoA0OYBHUX pyXiB Y
LypiB Ha NpoTsa3i 7 4ib 3 noganblumm GopmyBaHHAM an-
KOrosibHOi 3anexxHocTi (20% ank. — 30 4ib6), 3a1y4eHHAM
CeNeKTUBHOrO iHribiTopa cMHTa3sn okcug, asoty (NOS) —
7-Nitroindazole y gosi 25 mr/Kr, Ta BiATBOpeHHs 1koa0-
b6yBHUX pyxiB npoTarom 14 ai6 B noganvwomy. Mpyna 4
(6) (n=8) — mopentoBaHHA HaBUKIB iKOO0OYBHUX pyXiB
y wypis npotarom 14 pi6, nicna chpopmoBaHOi anko-
rofibHoi 3anexHocTi (20% ank. — 30 4ib), Ta OTPUMaHHA
CeNeKTUBHOrO iHribiTopa cMHTa3n okcug, asoty (NOS) —
7-Nitroindazole y gosi 25 mr/Kr.

3HauyeHHA cepegHiX MOKa3HMKIB NaTepanizoBaHuUX
*K0[00YBHUX PyXiB, OCHOBHMX NMapamMeTpiB KOTHITUBHOI
NnoBeAjiHKM, Ta a/ibTePHALLit0 pyXiB NOPiBHIOBA/IM 3a [0-
NMOMOTO0 ABONAPAMETPUYHONO CTaTUCTUYHOIO Ancnep-
CiHoro aHanisy Bapiauii (ANOVA) i (aogaTkoBo) post

hoc-aHanisy HetomeHa — Keysnca, Ta MaHHa-YiTHi U. Mix
rpynosi pisHuLi BBaXaauca siporigHumu npm p<0,05.

Pe3ynbTatv gocnigKeHb Ta iXx 06roBopeHHs.

AHanisytoun MOKa3HUKM 1KoA0OYBHMX pyxiB, OC-
HOBHWX NAapamMeTpiB KOTHITUBHOI NOBEAIHKM, Ta anbTep-
HALiI0 PYXiB Y a/IKOrONb 3aNEXHUX LLYPiB MW OTPUMAIN
pe3ynbtatu. Ane y rpynu rocTpoi aiKoroabHOi iHTOKCKU-
KaLil NpOCNiAKYBaTN aKTUBHICTb KOFHITUBHOT NOBEAHKN,
aNbTepHaL,ito pyxiB, Ta BUPOBUTH CTiliKi ymoBHOpedieK-
TOPHI 0oA00yBHI HABUMKM NepeaHboo KiHLLBKO, A3U-
KOM, TaK i He BAANOCA, OCKINbKM CTPIMKO 3HWM3MAACb
3[aTHICTb 30CepeayKyBaTMCA HaA NEBHUX 3aBAAHHAX,
NPOC/iAKOBYBa/IOCh YCKAAAHEHHA BMKOHAHHA MPOCTUX
A, Ta ix BiaTBOpeHHA. MNpun gocnigKeHHi iKoaobyBHMX
pyxie (puc. 1) B rpyni KOHTPOAbLHOI rPYyNn MOKasHUKM
*K0406YyBHMX PYXiB CTAaHOBUAM B cepegHbomy (125+2,2).
B rpyni 3 (a) NOKasHUKM CTaHOBUAU B cepegHboOMy
(43,8+1,3), Ta BNanu Ha 65% B NOPIBHAHHI 3 KOHTPO/b-
Hoto rpynoto. AaHi ANOVA p=0,0; F=1511,3; df=1-110,
no MaHHa-YiTHi p=0,0. Mpyna 3 (6) cTaHOBWANa B cepea-
Hbomy (33,3+0,8) Ta Bnanun nokasHMKKM Ha 73,3%, ANOVA
p=0,0; F=2597,5; df=1-110, no MaHHa-YiTHi p=0,0. pyna
4 (a) ctaHoBMNa B cepegHbomy (148,5+3,9) Ta nigHANK-
ca Ha 18,4%, no ANOVA p=0,0; F=70,67; df=1-110, no
MaHHa-YitHi p=0,0. lpyna 4 (6) cTaHOBMNA B cCepeHbO-
My (73,612,4) Ta Bnanu Ha 41,1% B NOPiBHAHHI 3 KOH-
TponbHoto rpynoto. daHi ANOVA p=0,0; F=284,8; df=1-
110, no MaHHa-YitHi p=0,0. 3a CTaTUCTUYHMMM JAHUMU
Yy NOpiBHAHHI 3@ MaHHOM-YiTHi Ta ANOVA MiX rpynosi
pi3HML cTaHOBWMAM 3HavyeHHA p<0,05 i BBaXKatoTbCA Bipo-
rigHummn.

B OCHOBHMX mMapameTpax KOTHITUBHOI NOBEAiHKM
(puc. 2) KOHTPONbHA rpyna B rOPU30OHTaNbHIN PYyXOBilt
aKTUMBHOCTI CTaHOBMAA B cepegHbomy (18,9+2,1). Mpyna
3 (a) craHoBuna (36,3+0,3), wo Ha 92% BMLLA Bif KOH-
TponbHoi rpynu. AaHi ANOVA p=0,0; F=21,68; df=1-110,
no MaHHa-YiTHi p=0,0. Mpyna 3 (6) cTaHOBWANA B cepes-
HboMmy (27,614,1), Ta nepeBULLMIA KOHTPOJIbHY Fpyny
Ha 46%. Mo ANOVA p=0,0; F=36,14; df=1-110, no MaH-
Ha-YiTHi p=0,0026. TaKi NOKa3HUKMN Ha POHi aNKOroNbHOT
3a/1eXKHOCTI BKa3ylOTb Ha YpaKeHHA HepBOBOI cCUCTe-
MM, AK 30YAKEHHA, MMOBIPHO CTPaXx, Ta 3aHEMOKOEHHS.
lpyna 4 (a) B cepeaHbomy cTaHoBuAa (13,5%3,2) i Bnanu
Ha 28,8% Big KoHTponbHOI rpynu. Mo ANOVA p=0,0;
F=13,72; df=1-110, no MaHHa-YiTHi p=0,05. pyna 4 (6)
B cepegHboMy cTaHoBUTb (13,46+3,1) i Ha 28,5% Bnanu
Bif, KOHTponbHOI rpynu, ANOVA p=0,0; F=25,96; df=1-
110, no MaHHa-YitHi p=0,05, o AeMOHCTPYE BigNOBIAb
CUCTEMW CUHTa3M oKcuz a3oTy (NOS-cuctemm) Ha Tepa-
NeBTUUYHUIA BMNAUB CeNeKTUBHOrO iHribitopa NOS-7-Ni. 3a
CTaTUCTUYHMMM JAHUMW Y NOPIBHAHHI 32 MaHHOM-YIiTHI
Ta ANOVA MiX rpynoBi pi3HMLi CTAaHOBUAW 3HAYEHHSA
p<0,05 i BBarkatoTbCA BiporigHUmM. MMOKA3HMKM Napame-
TPY AOBIMIA TPYMUHT CTAHOBU/IN B KOHTPOJIbHIl rpyni B
cepeaHbomy (13%2,7) pyxis. lpyna 3 (a) B cepeaHbomy
(86%5,2) pyxiB i nepesmwmna y 6,6 pasis, ANOVA p=0,0;
F=227,5; df=1-110, no MaHHa-YiTHi p=0,0. lpyna 3 (6) B
cepeagHbomy (2413,8), Ha 85% BWLA Big, KOHTPONbHOI
rpynu, Ta ANOVA p=0,015; F=5,96; df=1-110, no Mah-
Ha-YiTHi p=0,6. Mpyna 4 (a) B cepeaHbomy (21+7,3), Ta Ha
62% 6inblia, 3HayeHHs ANOVA p=0,0054; F=7,89; df=1-
110, no MaHHa-YitHi p=0,21. lpyna 4 (6) B cepegHbOoMy
(32+1,8), wo maitxke y 2,46 pasiB NepeBuLLYE 3HAYEHHA
Bif, KOHTponbHOI rpynu, Ta ANOVA p=0,0; F=24,5; df=1-
110, no MaHHa-YitHi p=0,028. AHani3 gucnepcii ANOVA
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o BCi

NnokKasas, rpynm 200

MatoTb  3Ha4veHHA p<05, 180

TOAi AK nNpu MaHHa-YiTHI

rpyna 3 (6), Ta 4 (a) p>0,05 160 / \/\»’“
i BMMarae noganbLIoro “ 140 —

pocnigxeHHa. MNpu napa- é 156

MeTpi HipkoBoro pednek- &

CYy NOKa3HUK KOHTPO/bHOI é 100

rpynu CTaHOBMB Yy cepea- 2 g0

HboMy (25%2,1). Tpyna 3 E - 7

(a) craHoBuna (3210,8),

wo Buwa Ha 27,6%, no 40

ANOVA p=0,0; F=51,22; 20

df=1-110, no MaHHa-YiT- 0

Hi p=0,0. Tpyna 3 (6) 8 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9 1011 12 13 14
CEPEAHBOMY (31£1,6), OnepanrHi xox00yBHI pyXu

Wwo Ha 25% BuLa 3a KoOH-

TponbHy rpyny, no ANOVA . .

0=0,0; F=13,83; df=1-110, ([ e===HAH ==AH HAH7-Ni e===AH7-Ni e==TAI

no MaHHa-YitHi p=0,27.
lpyna 4 (a) B cepeaHboMy
(32+0,6), Ta nigBuwmna
NOKasHWUKM Ha 28%, no
ANOVA p=0,0; F=10,47;
df=1-110, no MaHHa-YiT-
Hi p=0,025. lpyna 4 (6)
cepeaHboMy (38+2,5),
Ta NiABMLWMAA NOKA3HUKM Ha 53% NpOTU KOHTPO/bHOI
rpynu, no ANOVA p=0,0; F=80,21; df=1-110, no Mah-
Ha-YiTHi p=0,0. AHaniz ANOVA nokasas, WO BCi rpynu
MaloTb 3HaueHHA p<0,05, a npu MaHHa-YiTHi rpyna 3 (6)
p=0,28 (p>0,05) Ha BiamiHy Big iHWKX rpyn ae p<0,05.
TakKMM YMHOM aNKOrosibHa IHTOKCUKALA BM/IMBAE Ha
Pi3Hi CTPYKTYpX TO/JIOBHOTO MO3KY, Ta iX PELUNPOKHI
3B’A3KM, LLLO YCKNAZ4HIOE B3AaEMOZ,0 Ta 06MiH iHdopma-
Lii, BUKNUKAHWI 3aTPYAHEHUM MPUNHATTAM pilleHHs,
[E30piEHTALLIErD Y NPOCTOPi, MOTMBALLEID, 3aHEMNOKO-
€HHAM, Ta cTpecom. OAuH i3 BU3HAYHWX MapameTpis
KOTHITUBHOI MOBEAIHKM, Ta MAPKEPOM YpPaKeHHA Ti-
notasnamo-rinodisapHo-HaAHMPHMKOBOI CUCTEMM NpWU

roCTPOi a/IKOroNbHOI IHTOKCUKaLii.

PucyHoK 1 — Cxema KpUBOi OnepaHTHUX ioA06YBHMX PYXiB Y a/IKOro/ib3aneXXHUX LLypPiB i3 3aCTOCyBaHHAM
cenekTuBHoro iHribitopa 7- Nitroindazole.

MpPUMITKK: BCi KONbOPOBI KPMBI NiHii — OCHOBHI NapameTpu KOTHITUBHOI NOBeAiHKM (+ Nnoxnbka cepeaHboOro

3HauYeHHs). 3HaYeHHs KPUBOi 6NaKUTHOTO KONbOPY — KOHTPO/IbHA rpyna; nomapaH4yesoro — rpyna HAH (Has-

YaHHA-aNIKOroNb-HaBYaHHA); ciporo — rpyna AH (ankoronb-HaB4aHHA); oBToro — rpyna HAH 3 iHribiTopom

cuHTa3m okeupg, asoty (NOS) — 7-Nitroindazole; cuHboro — rpyna AH 3 iHri6itopom NOS-7-Ni, 3eneHoro — rpyna

KOHTposbHOI rpynu, no ANOVA p=0,001; F=17,82; df=1-
110, no MaHHa-YitHi p=0,33. AHanis ANOVA nokasas,
wo rpynu 3 (a, 6) ctraHoBUTb 3HaYeHHsA (p>0,05), a rpynu
4 (a, 6) ctaHOBUTb 3HaueHHs p<0,01. 3a MaHHOM-YiTHi y
rpyn 3 (a, 6), 4 (6) ctaHoBUAK 3HauYeHHs p>0,05, a rpyna
4 (a) ctaHoBuna p<0,05. TakKMm YMHOM MM cnocTepira-
€MO MO3UTUBHY AMHAMIKy 3MiH ypuHaLii nig BnaMBom
ceneKTMBHOro iHribitopa 7-Nitroindazole. NigsuweHni
piBeHb ypuHauii (noniypii) npu3BoAUTb 40 3HEBOAHEH-
Hsl, NMOPYLUEHHS eNeKTPoNiTHOro 6anaHcy, BTOMWU opra-
Hi3My, L0 Y CBOIO Yepry BUCHAXKYE Ba3onpecuH-agpeHa-
JIOBY CUCTEMY, Ta 3aNyCKae MaiyKe He3BOPOTHIl npoLec
bopmyBaHHA 3anexHocTi, abo uukn Mypa [7, 8]. A Ha

XPOHIYHI  aNKOrosbHiIn

iHTOKCMKaLji € ypuHauja. 100

AKT ypWHaLii B KOHTPO/Ib- 90

HiM rpyni B cepeaHbo- 30

My cTaHosmB (10%7,6),

a B rpyni 3 (a) craHoBuB B i

(2042,1), wo B 2 pasu 260

binblue nepeBULMB KOH- é 50

TponbHy rpyny, no ANOVA 2 38

p=0,51; F=0,41; df=1-110, | 2 4 = £ PRTR ")

no MaHHa-Yithi p=0,9. | * 30 2 24 25 I

Mpyna 3 (6) craHoBuna 25 — 414 = - 20 48

B cepeaHbomy (18%3,8), . 10 3
Ta Buwa Ha 80% npotu 10 IO I i 0 0 .Iii. 0
KOHTPONbHOI rpynu, no 0

ANOVA  p=1,0; F=0,0; TOPH3OHT.PYX TPYMUHI JIOBT. HUPKOBHI1 pedi1. YPUHAITISL
df=1-110, no MaHHa-YiTHi OcHOBHI mapaMeTpu KOTHITHBHOT MOBEAIHKH

p=0,58. lpyna 4 (a) cTaHo-

Buna (510,4), 3HUNKEHHA mKI WHAH ®WAH »HAH+7-Ni WAH+7-Ni ®TAI

NoKasHuWKiB Ha 50%, no
ANOVA p=0,0; F=25,61,;
df=1-110, no MaHHa-YiTHi
p=0,02. pyna 4 (6) cTaHo-
Buaa (813,7), 3HWUMKEHHSA
noKasHukis Ha 20% Big,

PucyHoK 2 — [liarpama 0CHOBHUX NapameTpiB KOrHiTUBHOI NOBEAHKMN Y a/IKOroNb3aNeXKHUX LypiB.

MPUMITKK: BCi KONIbOPOBI CTOBMYMKM — OCHOBHI NapaMeTpu KOTHITUBHOI NOBeAiHKM (1 Noxmbka cepegHboro
3HaYeHHs). 3HauyeHHsA 6NAKUTHOTO KONbOPY KPUBOI — KOHTPO/IbHA rpyna CTaHOBWUTb 18,5 Ky/JIbOK B cepeaHbo-
My; nomapaHyeBoro — rpyna HAH (HaBYaHHA-aNKOroab-HaBYaHHA); ciporo — rpyna AH (anKorosib-HaBYaHHA);
»oBToro — rpyna HAH 3 iHribiTopom cuHTasmn okeung asoty NOS — 7-Nitroindazole; cuHboro — rpyna AH 3 iHri-
6iTopom cuHTasm okeung asoty NOS — 7-Nitroindazole; 3eneHoro — rpyna roctpoi ankoroNbHoi iHTOKCUKaLji.
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0%

42,10%

61,43%

=KI' =HAH =AH -HAH+7-Ni

‘ 84,60%

e’

36,80%

= AH+7-Ni

BucHoBKM.

Y paHinn poboti go-
CNifXKyBanmchb 3MiHN
iXom06yBHMX pyxis,
npocTopoBoi nam’aTi, Ta
NnoBeAiHKOBO-KOTHITUB-
HOI AuMcOYHKUIT Yy LypiB
roCTPOi ANKOrOAbHOI  iH-
ToKcuKauii (FAl) Ta XxpoHiu-
HOI a/IKOrO/IbHOI 3anex-
HocTi  (XA3). Pesynbratu
nokasanau, Wo BUPOOUTH
CTiliKi ymoBHOpedneKTop-
Hi i}X0400YyBHI HaBMKK ne-
peaHbolo KiHuiBKOW, abo
A3UKOM Yy TPynn rocTpoi
ANKOTONbHOI IHTOKCUMKALLT
TaK i He BAaNOCA, OCKiNb-

" LAl KM  CTPIMKO  3HM3MAachb

PucyHoK 3 — CeKTopHa Ajiarpama anbTepHauii pyxiB anKoronb3anexHux wypis y nabipuuti Y-maze.

MPUMITKK: KOXKHA rpyna 3a3HayeHa OKPEMUM KOJIbOPOM — (+ NOXMOKa cepeHboro 3HauYeHHs B %) asbTepHa-
Lif pyxy y Wwypa. BAakuTHKUIA ceKTop — KOHTposibHa rpyna (KI); nomapaHyeBuii cekTop — rpyna HaB4aHHA —20%
ankoronb 30 4i6 — BiaTBOpPeHHA HaByaHHA (HAH); cipuii cektop — rpyna 20% asnkorons 30 4i6 — HaByaHHaA (AH);
YKOBTUI CEKTOP — rpyna HaByaHHA — 20% ankoronb 30 Aib — iHribiTop cuHTasm okeng asoty (NOS) — 7-Ni — Bia-
TBOPEHHA HaByaHHA (HAH+7-Ni); cuHilt cektop — rpyna 20% ankoronb 30 4i6 — iHribiTop cMHTa3M oKkcua a3oTty
(NOS) — 7-Nitroindazole — HaByaHHsA (AH+7-Ni); 3es1eHuiA ceKTop — rpyna rocTpoi afIKoro/ibHOI IHTOKCUKaLji.

napameTpu: AOBIMW TPYMMUHI, Ta HUPKOBUIN pedaekc
npenapaT He AaB iICTOTHUX 3MiH.

AnbTepHauis pyxy B nabipuHTi Ao3BoONAE pochian-
TM NPOCTOPOBY MaM’ATb Y a/KOrONb3a/IEKHUX LLYpiB
(puc. 3). KoHTponbHa rpyna B cepegHbOMy CTaHOBMAA
(85%1,7), Toai Ak rpyna 3 (a) ctaHoBuna (45+2,3) i no-
Ka3HWKW BMNanu manxke Ha 47%, a no ANOVA 3HayeH-
HA p=0,0, F=118,8, df=1-6, no MaHHa-YiTHi p=0,0002
(p<0,001). Y rpynu 3 (6) B cepeaHbomy (37+1,2) i nokas-
HUKM BNanu Ha 57% BiA KOHTponbHOI rpynu. Mo ANOVA
3HauyeHHs p=0,0, F=154,1, df=1-6, no MaHHa-YiTHi
p=0,0009 (p<0,001). lpyna 4 (a, 6) cTaHoBMNA B cepes-
HboMmy (6110,4) Ta (42+1,9), a NOKa3HWMKKM BNanu Ha 27%,
Ta 50% BigNOBIAHO BiA, KOHTPOALHOI rpynu. MoOKasHUKK
4 (a) rpynn no ANOVA 3HauyeHHsa p=0,0001, F=30,75,
df=1-6, no MaHHa-YitHi p=0,0003 (p<0,001). pyna 4 (6)
no ANOVA 3HauyeHHA p=0,0, F=104,8, df=1-6, no Mah-
Ha-YiTHi p=0,0002 (p<0,001).

Mpu pocnigxeHHi npoctoposoi/poboyoi nam’aTi
CNoCTepirasioca 3HaYHe 3HUXKEHHA NOBTOPIOBAHMUX Yep-
ryBaHb Yy Y-nabipuHri s rpynax 3 (a, 6), 4 (a, 6), Wo AeMOH-
CTPYE 3HWMMKEHHA YaCTOTW YMCTOI NaM’ATI Y NOPIBHAHHI 3
KOHTPO/IbHOMO rpynoto [9]. Xoya npu TepaneBTUYHOMY
BM/IMBi CENEKTUBHOTO iHribiTopa CMHTasM oKcug, as3oTy
(NOS) -7- Nitroindazole nokasHWKK anbTepHauji pyxis y
rpynu 4 (a, 6) Bupocnu Big 16-24% B nopiBHAHHI 3 3 (a, 6)
rpynoto, sika He OTPUMyBasa npenapaTt. TepaneBTUYHUIN
BM/MB 3anobirae BUCHaXKeHHI0 godamiHy, aediunty po-
60ouoi nam’aTi, Ta genpecusHii noseaiHui [10, 11].

34aTHICTb 30CepenyKyBa-
TUCA Ha MNEeBHUX 3aBAaH-
HAX, NPOCNiAKOBYBaNoChb
YCKNagHEHHA BWKOHaHHA
npocTux Ain, Ta ix BiATBO-
peHHs. pyna 4 (a, 6), Aka
oTpMMana CeneKkTUBHUM
iHriBiTOp CWHTa3M oKcua,
asoty (NOS) — 7-Nitronidasolum y g03i 25 mr/Kr npoge-
MOHCTPYBana No3UTUBHI AMHAMIYHI 3MiHW Y BUPOOGIEHHI
CTiKMX 0A06yBHMX HaBWKIB, 3MiH KOTHITMBHOI noBe-
AOiIHKK, Ta NpocTopoBoi Nam’aTi Ha GOHi anKoronbHoOI 3a-
nexxHocrTi. lpyna 4 (a) nepeBuLLMIa NOKa3HMKKN naTepa-
Ni30BaHUX o#obyBHUX pyXiB Ha 18,4% 32 KOHTPO/IbHY
rpyny, a rpyna 4 (6) nepesuwmna Big 23,9-32,2% 3a 3
(a, 6) rpynu. Taki NOKa3HUKM SEMOHCTPYIOTb MO3UTUBHY
OMHAMIKy TepaneBTUYHOrO BM/MBY Ha CUCTEMY CMHTa3M
OKCWZ, @30Ty CTPYKTYpP FrOJIOBHOTO MO3KY (MOTOpHa Kopa,
6a3anbHi raHmii, mo3o4oK). Mpu [OCNIAKEHH] KOrHi-
TMBHOI noBegiHKkK rpyna 4 (a, 6) npoaemoHcTpyBana
NO3UTUBHY AMHAMIKY MPU FTOPU3OHTANbHIN PYXOBill aK-
TMBHOCTI, Ta ypuHauii. Llypun ctann 6inblu cnokiiHumm,
BPiBHOBAXKEHUMM, SMEHLLUNIACH KiNbKICTb aKTiB ypUHaLLT
Ha 20-50%. CnocTepiraemo niaBULLEHWI piBEHb YpUHa-
uii (noniypito) y rpynu 3 (a, 6) go 92%, AKka He oTpUMY-
Bana npenapart. Moniypia npn3BoanTb A0 3HEBOAHEHHS,
NoOpYyLUEHHA eNeKTPONITHOro 6anaHcy, BTOMWU OpraHiamy,
O Y CBOK Yepry BMCHAXKYE Ba30NpecuH-agpeHanoBy
cucTemy, Ta 3anycKae maiKe He3BOPOTHIM npouec dop-
MYBaHHSA 3a/1€KHOCTI.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Po3ymiHHA YHKLIOHANbHOMO BN/MBY CENEKTUBHOIO
iHribiTopa cMHTasM okcug, asoty (NOS)-7-Nitroindazole,
CTPYKTYpM TinoTanamyca Moxe AONOMOITM B po3pobLi
NPOTOKONIB NiKyBaHHA 3aneXKHOCTel (askoronto, Hiko-
TUHY, HAPKOTUKIB), WO Y CBOO Yepry MOXKYTb YHUKHYTH
NCUXIYHUX PO3M1aAis, SK Ae3aganTalis, TpuUBora, CTiliKa
Aenpecia, Ta BiAHOBUTM po3/i1aaM Nam’sTi, HaBYAHHS,
MOTMBALLIT Y XKUTTI.
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3MIHU KOTHITUBHOI NOBEAIHKU Y ANKOTONb3ANEXHUX LLYPIB 3A YMOB B/IOKYBAHHA CUHTA3MU
OKCUA A30TY FrOIOBHOIO MO3KY

YaiikoBcbKa B. P., MonTyxiBcbkuii M. B.

Pe3stome. Po3nag, nos’a3aHunii 3i BXnBaHHAM ankoronto (AUD), xapakTepusyeTbca NOPYLEHHAMMN B HEMPOHHMUX
MepeKax, LLLO PerynoTb MOTUBALLID, EMOLIMHY pPerynsLito, KOrHiTUBHI GYHKLIT Ta NoBeAiHKOBY rHy4KicTb. inoTa-
NlaMyc, LeHTpanbHUi perynatop ¢isionoriyHnx Ta HEMPOEHAOKPUHHMX MNPOLLECIB, BiAirpae BUpillanbHy poab Yy MOAY-
NAUji XapyoBOoi NOBEeAIHKN Ta KOTHITUBHUX peakLili. MoBeaAiHKOBA HEMHYYKICTb, IKa YacTO CMOCTEPIraeTbCa y Nt0Aen 3
AUD, morKe ByTK K HacnifAKOM, TaK i MPOrHOCTUYHUM MAPKEPOM aAMKTMBHOI naTosorii. He3Baxkatoum Ha 3pocTato-
YW iHTEpPeC A0 HEMPOXIMIYHMX MEXaHi3MiB, WO nexaTb B ocHoBi AUD, cneundiyHa posib aKTUBHOCTI OKCUAy a3oTy
(NO) Ta cuHTasm okeuay asoty (NOS) y rinoTanamyci 3a/1MLLIAETLCA HEAO0CTAaTHbO BUBYEHOIO.

Mema. BCTaHOBUTU B3aEMO3B’A30K MiXK POHOYOIO Mam’ATTIO Ta BUKOHABYMMM GYHKLiAMKU Npu 6OKYBaHHI cuc-
TeMU cuHTe3y oKeug asoTy (NOS-crcTemu) y Ly piB 3 a/IKOTO/IbHOK 3a/1EXKHICTIO Nif Yac KOA06YBHOI aKTUBHOCTI.

06’ekm i MemoOdu 0ocnioreHHA. CamuiB Wypis (N=8 y KOXHili rpyni; Bcboro 4 rpynu) nigaasanu xapyosin genpum-
Balii Ta HaBYa/IM BUKOHYBaTM YMOBHO-pedIEKTOPHI 3aBAaHHA Ha OTPMMAHHA Ki. Po3iaj, NoB’sa3aHWil i3 BXKUBaAH-
HsM ankoronto (AUD), moaentoBanu WAAXoM nepopanbHoro BeegeHHA 20% etaHony npotarom 30 AHiB. KOrHiTUBHY
NoBeAiHKY, PYXOBY aKTMBHICTb, MOAE/Ni CEYOBUMYCKaHHSA Ta MPOCTOPOBY asnbTepHauito B Y-nogibHomy nabipuHTi oui-
HIOBaNW MicNs BBEAEHHA CENEeKTUBHOTO iHribiTopa cnHTasm okeua asoty (NOS) -7-HiTpoiHaasony.

Pe3ynbmamu ma obzosopeHHs. [oCTpa anKorosibHa iHTOKCMKaLia noripwunaa GopmyBaHHA 3BUYOK MOLUYKY iXi,
Lo CBiAUMTb Npo AedilnT NoBeAiHKOBOT FHy4YKoCTi. LLlypn AeMOHCTpyBaau NiABULLEHY FOPU3OHTa/IbHY JIOKOMOTOP-
HY aKTMBHICTb Ta CEYOBMMYCKAHHSA, WO CBIAYUTb MPO NiABULLEHUI piBeHb cTpecy. PapmaKosioriyHe NPUrHiYeHHs
CUHTa3n oKeug, asoty (NOS) 3MeHWwMNo Noniypito Ta YaCTKOBO BiJHOBWUIO KOTHITUBHY THYYKICTb, MPO WO CBIiAYMTb
NOKpPaLLeHHs pe3yabTaTis y Y-nogibHoMy nabipuHTi.

BucHosKu. Lli pe3ynbrati cBig4aTh Npo Te, WO FinoTa/laMiyHa CUCTEMA OKCMAY a30Ty Bifirpa€ BMpilLanbHy posb
Yy MoAyAnsALii NoBeAiHKOBMX Ta KOTHITUBHUX peaKLill y CTaHaxX a/IKoro/ibHOI 3a/1eKHOCTI. BNMB HA cMcTeMy CUMHTasm
oKkcug a3oty (NOS) Morke maTu TepaneBTUYHMIA NOTEHLiaN A5 MOM SKLWEHHA BUKOHABYOT AMChYHKLIi Ta NOBeiHKY,
nos’A3aHol 3i cTpecom, Npu po3nagi, Nos’sa3aHOMY 3 BXKMBaHHAM asikoronto (AUD).

KntouoBi cnosa: rinotasamyc, KorHitueHa nosegiHka, NO, cenektusHui iHribitop 7-Nitroindazole.

CHANGES IN COGNITIVE BEHAVIOUR IN ALCOHOL-DEPENDENT RATS UNDER CONDITIONS OF BRAIN NITRIC
OXIDE SYNTHASE BLOCKADE

Chaikovska V. R., Yoltukhovskii M. V.

Abstract. Alcohol use disorder (AUD) is characterized by disruptions in neural networks governing motivation,
emotional regulation, cognitive function, and behavioral flexibility. The hypothalamus, a central regulator of
physiological and neuroendocrine processes, plays a critical role in modulating feeding behavior and cognitive
responses. Behavioral inflexibility, often observed in individuals with AUD, may serve both as a consequence of
chronic alcohol exposure and as a predictive marker of addictive pathology. Despite growing interest in the
neurochemical mechanisms underlying AUD, the specific role of nitric oxide (NO) and nitric oxide synthase (NOS)
activity within the hypothalamus remains insufficiently explored.

The aim. To investigate the relationship between working memory and executive functions during food-seeking
behaviour in rats with alcohol dependence, focusing on the impact of nitric oxide synthase (NOS) system inhibition
in the hypothalamus.

Object and research methods. Male rats (n=8 per group; 4 groups total) were subjected to food deprivation
and trained to perform conditioned reflex food-receiving tasks. Alcohol use disorder (AUD) was modeled via oral
administration of 20% ethanol over 30 days. Cognitive behaviour, motor activity, urination patterns, and spatial
alternation in the Y-maze were assessed following administration of a selective NOS inhibitor (7-Nitroindazole).

Results and discussion. Acute alcohol intoxication impaired the acquisition of food-seeking habits, indicating
deficits in behavioral flexibility. Rats exhibited increased horizontal locomotor activity and urination, suggestive
of heightened stress levels. Pharmacological inhibition of NOS reduced polyuria and partially restored cognitive
flexibility, as evidenced by improved performance in the Y-maze.
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Conclusions. These findings suggest that the hypothalamic nitric oxide system plays a critical role in modulating
behavioral and cognitive responses in alcohol-dependent states. Targeting NOS pathways may offer therapeutic
potential for mitigating executive dysfunction and stress-related behaviors in AUD.

Key words: hypothalamus, cognitive behaviour, NO, selective inhibitor 7-Nitroindazole.
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