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Corresponding author: ~ ABSTRACT. Introduction. Among the orexigenic peptides that mediate the emotional effects of
Sarng S. Pyurveev psychoactive substances, the peptide hormone ghrelin attracts attention. It was shown that the
E-mail: ghrelin receptor antagonist agrelax, synthesized at the Institute of Experimental Medicine, reduced

dr.purveev@gmail.com the manifestations of compulsive overeating and impulsivity in a model of gambling addiction. Aim.
To study the effect of agrelax on the conditioned place preference of ethanol and compulsive behavior
against the background of its withdrawal in male rats. Materials and methods. A conditioned place
preference of ethanol was developed in male rats in a two-chamber setup, over a period of eight days,
for two hours per day. In the first hour, the rats were placed in the first chamber and administered saline
solution. Then, ethanol (0.5 g/kg) was administered intraperitoneally and the rats were placed in the
second compartment of the setup for 1 hour. On the 9th day, the doors between the compartments were
opened, and the rat test groups were administered either agrelax (10ug in 20uL) intranasally, naloxone
(1mg/kg) intraperitoneally, or simple saline, and the animal was placed in the setup for 10 min. Then,
place preference extinction was carried out for seven days, which consisted of daily testing without the
introduction of alcohol and other drugs. On the 11th day of the experiment, compulsive behavior was
recorded by burying marbles in the marble test after the introduction of each of the substances. On
the 18th day of the experiment, ethanol was administered and the resumption of the conditioned place
preference reaction was recorded. Some animals were administered agrelax or naloxone 5 minutes
before the introduction of ethanol to determine the effect on the resumption of the conditioned place
preference reaction. Results. After the introduction of saline on the 8th day of the experiment, the
animals spent 71% of the time in the chamber associated with the introduction of ethanol. In rats given
agrelax or naloxone, a decrease in staying in the chamber associated with ethanol was observed,
respectively, to 45% (p <0.05) and 39% (p <0.01). Naloxone caused a blockade of the renewal of
preference for the ethanol chamber, which was manifested by a 26% decrease in the time spent in the
preferred chamber associated with the introduction of ethanol. The ghrelin receptor antagonist agrelax
(10ug in 20pl, intranasally) did not cause a decrease in the reproduction of the conditioned reaction of
preference for the ethanol chamber. On the 10th day of the experiment, after the introduction of saline,
the animals buried 17.2+2.3 marbles in the marble test. Agrelax and naloxone reduced the number of
buried marbles against the background of ethanol withdrawal to 13+3.5 (p <0.05) and 11£2.4 (p <0.05),
respectively. Conclusion. Agrelax reduces the manifestation of the conditioned reaction of ethanol
place preference and compulsive behavior in rats against the background of its withdrawal, which
is comparable to the effect of naloxone. At the same time, unlike naloxone, agrelax did not cause a
decrease in the resumption of ethanol place preference. Thus, we demonstrate the important role of the
ghrelin system in the mechanisms of the reinforcing effect of alcohol, which invites further investigation
into the use of new ghrelin antagonists in the correction of pathological craving.
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PE3IOME. BeedeHue. Cpeft OpekCUreHHbIX NenTuaoB, ONOCPeyoLMX SMOLMOHANbHBIE 3¢-
(hEKTbI MCUX0AKTUBHBIX BELLECTB, NPUBEKAET BHUMAHWE NENTUAHbLIA TOPMOH rpeniH. MokasaHo,
YTO @HTAroHWCT peLenTopa rpenuHa arpenakc, cuHTeanpoBaHHblid B ®BIHY «MHcTuTyT akcnepu-
MeHTanbHOM MeAMULMHbI», CHUXanN NPOSIBMIEHUS KOMNYTNbCUBHOTO NepeefaHus U UMMYNbCUBHOCTH
B MOZENM UrpoBoit 3aBUCUMOCTU. Ljesib. N3yunTb BnMsiHWe arpenakca Ha yCroBHY0 peakLuio
NpeanoYTeHNs MecTa BBEEHUS 3TaHONa 1 KOMNYNbCUBHOE NOBEAEHME Ha POHE Ero OTMEHbI Y
camLUoB kpbic. Mamepuanbl u Memodbl. Y CaMLUOB KpbIC BbipabaTbiBanym yCNOBHYH peakLuo
NpeAnoYTEHNS MeCTa BBEAEHNS dTaHoNa B AByXKamMepHoil ycTaHoBke. B TeyeHune 8 gHen BBO-
Annn M3NoNorMYecknin pacTBop 1 NOMELLANM XMBOTHOE B OTCEK YCTaHOBKM Ha 1 4. Yepes 2 4
BBOAMNY 3TaHon (0,5 r/kr BHYTPUBPIOLLMHHO) U NPOM3BOAMMAM NOCAAKY B APYrOM OTCEK YCTAHOBKM
Ha 1 4. Ha 9-11 feHb OTKpbIBanu ABepLbl MEXay OTCeKkaMi, BBOAWUM BeLLeCTBO (arpenakc 10 Mkr
B 20 MK MHTPaHa3anbHO UM BELLECTBO CPABHEHMS HAMTOKCOH 1 MI/Kr BHYTPUOPHOLUMHHO) nn u-
3M0NIOrNYECKUi pacTBOP U NOMELLANK XUBOTHOE B YCTaHOBKY Ha 10 MMH. 3aTem npou3BoaMnH
yraweHue npeanoyTeHns MecTa B TeYeHne 7 AHEN, KOTOPOe 3aKnoyanoch B eXXeAHEBHOM €ro
TecTupoBaHuu 6e3 BBEAEHNS ankorons 1 WHbIX npenapatos. Ha 11-1 4eHb aKkcnepuMeHTa peru-
CTpUpOBanu KOMMYNbCUBHOE NOBEAEHUE MO 3akanbIBaHMIo LIAPUKOB NOCE BBEAEHUS BELLECTB.
Ha 18-11 feHb akcnepuMeHTa Npou3BOAMIM BBEEHUE 3TaHONa U PErMCTPUMpOBani BO30OHOBNEHME
YCNOBHOI peakLun NpeanoyTeHNs MecTa. YacTu XKMBOTHBIX BBOAMMN arpenakc uiu HanokCoH
3a 5 MWH [0 BBeEHUS 3TaHOMa ANs ONpefeneHus BIUSHUS Ha BO30OHOBMEHWE YCITOBHOM pe-
aKuum npegnoyteHus mecta. Pesynbmamoi. [ocne BBeeHNs (hM3NONOrNYeCcKoro pacTeopa
B 8- IeHb 3KCNEPKUMEHTA KMBOTHbIE MPOBOAMMN B aCCOLMMPOBAHHON C BBEAEHWEM 3TaHONa
kamepe 71% BpemeHu. Y KpbiC, NONy4YaBLUMX arpenakc Unn HanoKCoH, Habmohanu CHUXeHne
BpeMeHu NpebblBaHuUs B kamepe, acCoLMMPOBaHHOM ¢ aTaHonoM, Ao 45% (p <0,05) n 39% (p <0,01)
COOTBETCTBEHHO. HanoKCcoH Bbi3biBan 6rnokagy BO306HOBNEHMS NPEANOYTEHNS MECTA BBEAEHMS
9TaHoMa, YTO NPOABNANOCH YMEHbLUEHNEM Ha 26% BPEMEHU HaXOXAeHUs B NpeanoynMTaeMon
kamepe, acCOLMMPOBaHHON C BBeEHMEM 3TaHoNa. AHTAroHUCT PeLenToOpOB rpefinHa arpenakc
(10 mkr B 20 MKN, MHTPaHa3abHO) HE Bbi3blBaN CHKEHUS BOCMPOU3BEAEHNS YCIOBHON peakLmm
npeanoyTeHUs Mecta BBeAeHus ataHona. Ha 10-i1 AeHb akcnepuMeHTa nocne BBeAEHUs Prano-
NOrMYECKOro pacTBopa XMBOTHbIE 3akanbiBanu 17,2+2,3 wapuka B marble-tecte. Arpenakc u
HaANOKCOH CHUXanM Y1CNO 3aKOMaHHbIX LUApPUKOB Ha hoHe 0TMeHbI aTaHona Ao 13+3,5 (p <0,05)
n 11£2,4 (p <0,05) cooTBETCTBEHHO. 3aksroyeHue. Arpenakc CHUXaeT NposiBNEHNE YCNOBHOM
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peakynn npeano4vTeHna mecTta BBeAeHUA 3TaHolia 1 KOMNynbCUBHOE NOBEAEHNE KPbIC Ha ¢)0He
€ro OTMEHbl, 4YTO CPaBHMUMO C LeCTBUEM HanokcoHa. B To xe BpemM4A B OT/IM4ME OT HANOKCOHa
arpenakc He BbI3bIBA€T CHUXEHNA BO30OHOBNEHMS npeano4vTeHna Mmecta BBEAEHUA 3TaHOoNa.
Takum o6pa30|v|, NnokKa3aHa BaXxHad poJib CUCTEMbI rpenHa B MeXaHn3Max nogKkpennarLero
[ENCTBMS ankorons n nepcnekTmMBa NCnoJyib30BaHNA HOBbIX aHTAroHNCTOB rpefinHa B KoppeKLnn
naTosiornyeckoro Brie4eHns.

KnioueBble cnosa: FPENUH, arpenakc, ycrosHasa peakyma npeanovyTeHna mecra, ankorosb,
KOMMYnNbCUBHOCTb

WcTouHuk duHaHcpoBaHus. Viccnenosanie BhINONHEHO B paMkax rocyAapCTBEHHOTO 3afaHuns
OIBHY «MHeTUTYT aKcnepumeHTanbHoi meamumHbly FGWG-2025-0020 «Mouck MonekynspHbIX
MULEeHen Ans papMakornorMyeckoro BO3AEMCTBUS NpU afAUKTUBHBIX U HENPOSHAOKPUHHBIX
HapyLUEHNSX C LIeNbio CO3AaHUs HOBbIX (hapMakonoryeckm akTUBHbBIX BELLECTB, AENCTBYHOLLMX
Ha peuenTopbl LIHC».
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INTRODUCTION AIM

Among the neuropeptides mediating the emotional The aim of this study was to investigate the invol-
effects of psychoactive substances [1], the peptide  vement of ghrelin and its receptor antagonist [D-Lys3]-
hormone ghrelin, discovered in the late XX century, ~ GHRP-6 in the mechanisms of conditioned reinforce-
has attracted considerable attention [2]. Ghrelin is  ment in rats with long-term ethanol consumption.
produced in the gastric mucosa, consists of 28 amino
acids, and exists in three isoforms: acylated ghrelin, MATERIALS AND METHODS
unacylated (desacyl-ghrelin), and obestatin [3, 4].

The ghrelin receptor has two molecular forms; ho- Animals. A total of 46 male Wistar rats obtained
wever, biological activity is attributed exclusively to the ~ from the Rappolovo laboratory animal nursery (Le-
first form, GHSR1A. The ghrelin receptor is localized  ningrad Region) were used in the study. The animals
in the pancreas, adrenal glands, thyroid gland, myo-  were housed in standard plastic cages, 8-10 indivi-
cardium, as well as in brain structures including the  duals per cage, with free access to food and water
anterior pituitary, arcuate nucleus of the hypothala-  under an inverted light cycle from 8:00 to 20:00 at a
mus, hippocampus, substantia nigra, and ventral teg-  temperature of 22+2 °C. All experiments were con-
mental area [5]. Ghrelin has been shown to increase  ducted during the autumn—winter period.

food intake via its action on the hypothalamus, which Conditioned place preference pest. To estab-
has led to its designation as a “hunger hormone” [6].  lish conditioned place preference (CPP) for ethanol
Furthermore, ghrelin stimulates appetite, thereby par-  administration in rats, a two-compartment apparatus
ticipating in the regulation of food motivation [7, 8]. with distinct floor textures (smooth vs. grid) was used.

In recent years, ghrelin has also been demonstra-  During CPP acquisition, animals were sequentially
ted to participate in the reinforcement mechanisms  placed into two compartments separated by a parti-
underlying the development of alcohol and drug de-  tion for 30 min each, with a 2 h interval between ses-
pendence [7]. Thus, following ghrelin administration,  sions, over 8 consecutive days. During the 1 h inter-
ethanol intake in alcohol-experienced rats increased  val between sessions, rats were kept in their home
extracellular dopamine levels in the ventral tegmental  cages. Prior to placement into the first compartment,
area [9]. Food restriction, which elevates ghrelin levels  rats received an intraperitoneal injection of 0.9% so-
[10], has also been shown to increase amphetamine-  dium chloride solution (saline); prior to placement into
and cocaine-induced locomotor activity, enhance the second compartment, animals were injected intra-
cocaine-seeking behavior, and elevate cocaine and  peritoneally with ethanol at a dose of 0.5 g/kg. The
amphetamine self-administration in rats [11]. Intrace-  control group received saline intraperitoneally in the
rebroventricular and intra-VTA administration of ghre-  second compartment. To control for potential effects
lin increased alcohol consumption in mice [12, 13]. of floor texture on the acquisition of ethanol-induced

Ghrelin is involved in stress mechanisms, as cortico- ~ CPP, experimental animals were divided into two sub-
tropin-releasing hormone (CRH) is considered one of the  groups. Rats in the first subgroup were initially placed
potential targets of ghrelin in the stress response. Ghrelin  into the compartment with a grid floor, and those in
has been shown to activate CRH neurons in mice [14].  the second subgroup — into the compartment with
Extrahypothalamic targets directly affected by ghrelin  a smooth floor. To assess the acquisition of ethanol-
include the extended amygdala circuitry — a stress-  induced CPP, on day 9 of the experiment, the time
responsive brain system that mediates reinforcement  spent in compartments with different floor textures
and addiction mechanisms [15]. Ghrelin administration ~ was recorded over 15 min under conditions of free
has been demonstrated to activate CRH neurons and,  movement within the two-compartment apparatus.
consequently, the hypothalamic-pituitary-adrenal (HPA) ~ The data were expressed as the percentage of time
axis [16]. Activation of this axis is essential when ghrelin  spent in the ethanol-paired compartment relative to
exerts a protective role against the development of de-  the total test duration. In subsequent experiments,
pressive symptoms under chronic stress [17]. only animals that spent more than 60% of the time
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in the alcohol-paired compartment (chamber prefe-  was used to compare the control and experimental
rence criterion) were used. Such animals constituted  groups. The nonparametric Kruskal-Wallis test was
approximately half of all rats in which CPP acquisi-  applied for group comparisons. Differences were con-
tion was attempted. On day 9 of the experiment, these  sidered statistically significant at p < 0.05. Data are pre-
animals received a single intranasal administration of ~ sented as mean * standard error of the mean (SEM).
the ghrelin receptor antagonist Agrelax at a dose of

10 pg in 20 pL, or intraperitoneal naloxone at a dose ~ RESULTS

of 1 mg/kg, without ethanol administration, to evaluate

the effects of these substances on CPP expression. A total of 52 rats from the same delivery were in-
Control animals under the same experimental condi-  cluded in the experiment. Eight animals comprised the
tions received an equivalent dose of saline intranasal-  control group, which received 0.9% sodium chloride
ly or intraperitoneally. Place preference extinction was  solution instead of ethanol during CPP acquisition.
then conducted over 7 days, which consisted of daily ~ Animals with established ethanol-induced CPP were
testing without ethanol or any drug administration. On  divided into three groups: 8 animals received intrana-
day 11 of the experiment, compulsive behavior was  sal administration of 20 uL of 0.9% sodium chloride
assessed using the marble-burying test following drug  solution during testing, 8 animals received naloxone
administration. By day 7 of extinction, CPP was no (1 mg/kg) as a reference drug, and 8 animals re-
longer observed, i.e., animals spent approximately  ceived intranasal administration of Agrelax solution at
equal time in both compartments. On day 18 of the  a dose of 20 pg in 20 pL. The data presented below
experiment, ethanol was administered and reinstate-  are from animals used to assess the anti-alcohol ef-
ment of conditioned place preference was assessed.  fects of ghrelin peptides and the reference compound
Ethanol (0.5 g/kg) was administered intraperitoneally, ~ naloxone. Control animals receiving intranasal 20 uL
the animal was placed into the apparatus for 10 min,  of saline spent 81.5+5.7% of the total time in the CPP
and CPP reinstatement (spending more than 60% of  chamber (p < 0.05 vs. control). The opioid receptor an-
time in the ethanol-paired compartment) was recor-  tagonist naloxone reduced the time spent in the CPP
ded. Some animals received Agrelax or naloxone  chamber (to 55.846.9% of the total time), while the
5 min prior to ethanol administration to determine their  ghrelin receptor antagonist Agrelax reduced the time
effects on the reinstatement of conditioned place pre-  spent in the CPP chamber (to 63.8+4.7% of the total
ference. A subset of animals (9 rats) received a single  time) (Fig. 1). Thus, naloxone significantly affected
additional intranasal administration of the ghrelin re-

ceptor antagonist Agrelax (10 pg) 5 min prior to etha- - 1007 ;
nol administration, another subset (10 rats) received 2 = gl
. . s = #
intraperitoneal naloxone (1 mg/kg), and another sub- .9 #
set (9 rats) received 20 pL of saline, to assess their gy %01
. D DO "‘g
effects on CPP reinstatement. EE S 40
Pharmacological substances. The ghrelin receptor = 5
. . . . £ 204
antagonist Agrelax, synthesized at the Institute of Experi- & F
mental Medicine, was used in the study. It was dissolved 0 - T
in distilled water at a concentration of 0.5 mg/mL and ad- ‘\«Qo‘f &.Q': Qo@"@, Qé\* N
L . . Q § S Q'
ministered intranasally at a dose of 10 g in 20 L (10 uL O Tt N g
per _n(_JStnl)' Naloxone (TO.CI’.IS, Eng!and) w.as dissolved Fig. 1. Expression of conditioned place preference response
in distilled water and administered intraperitoneally at a (CPPR) of ethanol. * — p <0.05 in relation to the control;
dose of 1 mg/kg. Control animals received an equivalent #— p <0.05 in relation to the group with the production

volume (20 L) of 0.9% sodium chloride solution. of CPPR with ethanol (drawing by the authors)
Puc. 1. 3Kcnpeccusi YCMOBHOM peakuuu NpeanoyTeHns Mecta

Statistical significance was assessed using SPSS i
. : (YPIM) BBepeHus ataHona. * — p <0,05 no oTHOLLEHMIO K
Slgmastat 30 and Graphpad Prlsm 6 SOftWaI'e by one- KOHTPO0; #— p <0’05 MO OTHOLLEHWIO K Fpynne C Bblpa-
way analysis of variance (ANOVA). One-way ANOVA 6oTkoit YPIM BaeaeHus aTaHona (pUcyHOK aBTopos)
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Fig.2. Reinstatement conditioned place preference response
(CPPR) with ethanol. * — p <0.05 in relation to the
control; # — p <0.05 in relation to the group with the
production of CPPR with ethanol (drawing by the
authors)
Puc.2. Bo3o6HoBNEHME YCNOBHON peakuyun npeanoyTeHns Mecta

(YPIM) BBegeHus ataHona. * — p <0,05 no OTHOLLEHMIO K
koHTponto; # — p <0,05 no oTHOLLEHMIO K rpynne C Bbipa-
Botkon YPIM BBegeHus ataHona (pUCYHOK aBTOPOB)

CPP expression, while the ghrelin antagonist Agrelax
blocked the expression of the response, manifested
as a decrease in the time spent in the preferred cham-
ber associated with ethanol administration.

The ethanol CPP extinction test revealed that
animals spent 55.1+4.2% of the total time in the
ethanol-paired chamber, indicating that CPP was not
expressed and did not reach the 60% preference cri-
terion. Following ethanol administration (priming),
rats demonstrated reinstatement of CPP, spending on
average 72.1+5.7% of the total time in the alcohol-
paired chamber (p < 0.05). The ghrelin receptor an-
tagonist Agrelax (10 ug in 20 pL, intranasally) did not
reduce the reinstatement of ethanol-induced CPP fol-
lowing ethanol challenge. Naloxone blocked the rein-
statement of ethanol-induced place preference, mani-
fested as a decrease in the time spent in the preferred
ethanol-paired chamber to 52.9+11.2% (Fig. 2).

In the marble-burying test on day 10 of the experiment,
following saline administration, animals buried 16.6+
+1.3 marbles. Naloxone and Agrelax reduced the number
of marbles buried during ethanol withdrawal to 12.2+1.2
(p <0.05) and 12.7£1.4 (p < 0.05), respectively (Fig. 3).

DISCUSSION

The present study demonstrated that intranasal
administration of the peptide ghrelin antagonist Agre-
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MHHOBALMOHHAA ®APMAKOJIOINA
INNOVATIVE PHARMACOLOGY

20 N

Konunyectso
3aKOMaHHbIX LIapUKOB

Number of buried balls
=)
1

Fig. 3. Number of buried marbles in marble test after ethanol

withdrawal. * — p <0.05 in relation to the control; # —
p <0.05 in relation to the group with the production of
conditioned place preference responsewith ethanol
(drawing by the authors)

Puc. 3. Yucno 3akonaHHbix Wwapukos B marble-Tecte Ha hoHe OT-

MeHbl aTaHona. * — p <0,05 No OTHOLIEHWIO K KOHTPOSHO;
# — p <0,05 no oTHOLEHNIO K rpynne ¢ BblpaboTKoM yCnoB-
HOWN peakLumn NpeanoyYTeHns MecTa BBeeH!s aTaHona (pu-
CYHOK aBTOpOB)

lax delayed the acquisition of ethanol-induced CPP
in rats. However, expression of ethanol-induced CPP
following extinction was not reduced by Agrelax ad-
ministration. A similar effect was previously shown
by our group following administration of the ghrelin
receptor antagonist [D Lys3]-GHRP-6 on ethanol-in-
duced place preference in intact rats. However, unlike
Agrelax, [D Lys3]-GHRP-6 reduced CPP expression
and its reinstatement after extinction [17]. Agrelax re-
duced the expression of ethanol-induced conditioned
place preference and compulsive behavior during
ethanol withdrawal, an effect comparable to that of
naloxone. However, unlike naloxone, Agrelax did not
reduce the reinstatement of ethanol-induced place
preference. These findings are generally consistent
with the literature regarding the potential involvement
of the ghrelin system in reinforcement mechanisms
[18]. In particular, several studies have shown that
the central ghrelin system is important for intracranial
reinforcement processes activated by addictive sub-
stances [19,20]. For example, administration of the
ghrelin receptor antagonist [D Lys3]-GHRP-6 signifi-
cantly reduced the reinforcing properties of ampheta-
mine as well as the psychomotor stimulant cocaine.
Of interest are our previously reported data [17] demon-
strating that intraperitoneal administration of ethanol at
doses of 0.5, 0.75, and 1.5 g/kg may possess both
reinforcing and aversive properties, and that the re-
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inforcing effects do not always increase with increasing  rats only marginally increased alcohol intake [13,23].
ethanol dose. Low doses of ethanol (0.5-0.75 g/kg)  Thus, ghrelin and its GHSR1A receptors may regulate
typically exhibit a clear reinforcing effect, in this case  the level of consumption and seeking of addictive sub-
associated with the preferred CPP chamber. This ap-  stances. This suggests that treatment of patients with
pears to be related to individual differences among ani-  alcohol dependence using pharmacological agents
mals within the heterogeneous study population. targeting the ghrelin system may represent a promi-

The present study demonstrates the involvement  sing direction in modern psychopharmacology and
of the central ghrelin system in the mechanisms of  biological addiction medicine.
pathological alcohol craving and the potential utility
of ghrelin receptor antagonists for reducing reinforce- CONCLUSION
ment activated by this system. Studies on the ghrelin
system reported in the scientific literature have pri- Thus, the novel ghrelin receptor antagonist Agrelax
marily focused on the regulation of feeding behavior  reduced the expression of ethanol-induced conditioned
[21]. In particular, it has been shown that food restric-  place preference and compulsive behavior in rats during
tion, which elevates ghrelin levels [22], also increases  ethanol withdrawal, an effect comparable to that of nalo-
amphetamine- or cocaine-induced locomotor activity, ~ xone. However, unlike naloxone, Agrelax did not reduce
enhances cocaine-seeking behavior, and elevates co-  the reinstatement of ethanol-induced place preference.
caine and amphetamine self-administration in rats [13].  This study demonstrates the important role of the ghrelin

Our findings are also consistent with other ex-  system in the mechanisms underlying the reinforcing ef-
periments using the ghrelin receptor antagonist  fects of alcohol and the potential of novel ghrelin receptor
[D Lys3]-GHRP-6, which is structurally a fragment of  antagonists for the correction of pathological craving.
substance P, the main representative of the neuro-
kinins involved in the regulation of alcohol and psy- ADDITIONAL INFORMATION
choactive substance consumption.

A significant reduction in the reinforcing properties Authors' contribution. All authors made a sub-
of ethanol has been demonstrated, as measured by stantial contribution to the conception of the study, ac-
dopamine levels in the nucleus accumbens and beha-  quisition, analysis, interpretation of data for the work,
vioral parameters (locomotor activity and conditioned  drafting and revising the article, final approval of the
place preference). The study of the physiological role  version to be published and agree to be accountable
of ghrelin and its receptors in the mechanisms of rein-  for all aspects of the study.

forcement and dependence on psychoactive substan- Competing interests. The authors declare that
ces, as well as the effects of ghrelin ligands on emo-  they have no competing interests.
tional, exploratory, and motor activity during alcohol Experiments with animals were carried out in ac-

exposure and stress, represents a relevant problem for  cordance with international rules (Directive 2010/63/
both physiology and neuropharmacology. Indeed, the  EU of the European Parliament and of the Council of
ghrelin system is increasingly considered a target for ~ the European Union of September 22, 2010 on the
pharmacological intervention [13]. However, no studies  protection of animals used for scientific purposes).
have been conducted to date examining the regula-
tion of emotional, exploratory, and motor activity during ~ 4OMOJIHNTE/IbHAA MH®OPMALMA
chronic alcohol exposure by ghrelin or components of
its system (desacyl-ghrelin, obestatin). Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEH-
In contrast, intracerebroventricular or local ad-  Hbin Bknag B pa3paboTky KOHUenuuu, NpoBeAeHue
ministration of ghrelin into the ventral tegmental area  nccnegoBaHus v NOATOTOBKY CTaTb, NPOYIN U 0400-
increased alcohol consumption in mice [13]. Further-  punu duHanbHyto Bepcuto nepeg nybnukavmen.
more, the effect of ghrelin was shown to be most KoHdnukT uHTepecoB. ABTOpPbI AeKnapupyrT OT-
pronounced in rodents with prior alcohol experience,  CyTCTBUe SIBHbIX ¥ NOTEHLMAMNbHBIX KOH(IUKTOB MHTE-
as peripheral ghrelin administration to alcohol-naive  pecoB, cBfidaHHbIX C nybrvkaLuein HacTosLLEen CTaTbi.

POCCUNCKUE BUOMEANUMNHCKUE UCCNELOBAHUA

2025;10(4):93-101
RUSSIAN BIOMEDICAL RESEARCH




100

3KCI'IepVIMeHTbI C XWBOTHbIMK npoBOANIT B

COOTBETCTBUM C MeXAYHapOAHbIMW npasunamu ([Qu-
pektueon 2010/63/EU EBponeiickoro napnameHta u

MHHOBALMOHHAA ®APMAKOJIOINA
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CoseTa EBponeiickoro cotosa o1 22 centsbps 2010
roga no OXpaHe XMBOTHbIX, UCMOMb3yeMbIX B Hayy-
HbIX Liensix).
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