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CpaBHUTE/JIBbHOE UCCIE0OBAHNE HEHPOTOKCHUYECKOTO €U CTBUS
TOPHKOH aJIKOTOJIbBHOM HacTOUKHU Action Bitters u uncroro
AJIKOTO0JIA HA MPePPOHTAIPHYIO KOPY TOJIOBHOTO MO3Ta KPbIC

Y.A. Oiinn60', A.M. droi?, I'. Mopyma'

'Ynueepcumem deavmut Hueepa, Koanedxc meduyurckux Hayk, gaxyabmem 6a3060il meduyuHbst, kagedpa aHamomuu
yenogexa, wmam bailaaca, Hueepus

2Meduyumckuil ynusepcumem Batisacwt, wmam Baiisaca, Huzepus

AHHOTAIIUA

BBenenue. Action Bitters (AB) — roppkast aJIKOTOJIbHAsI HACTOWKA HAa TPaBax, aKTUBHO ynoTtpebiisiemasi B Hurepun
13-3a CBOErO BBIPAKEHHOTO 00IeToHU3Upyloero saddexra. HecMoTps Ha ee mHpoKoe ynoTpebieHNe, B JIUTEPAType
KpaifHe MaJIo CBeZIEeHUH O ee BJIMAHUU Ha IPedPOHTAIILHYIO KOPY F'OJIOBHOTO MO3Tra ¥ KOTHUTHBHBIE (DYHKIIUH.

Il enb. W3yuuts Brusiuue AB u yncroro ankorosis (YA) Ha npedpontanbuyio kopy ([I®K) roioBHOro Mo3ra MoJio-
JIBIX KPBIC-CAMIIOB Ha MOJIEJIN 4-/THEBHOTO BBEJIEHUS JIKOTOJIA B BBICOKHX /103aX.

MaTtTepuanans U METO/] bl. IKCIEPUMEHT IPOBOAWIN Ha 15 KPbICAX, KOTOPBIE CIIyYalHBIM 00pa3oM ObLIH
pasziesieHbl Ha TPU TPYIIIHI TO MATHh KPBIC B KXK0W. KOHTposIbHASA rpynma mojydasa 5 /KT pa3BeIeHHOTO TUEeTHIECKH
nostHOTIeHHOTO KopMa (IIIK) (50 06. %), Bropas rpymmna — 5 1/kr AB B ITIK u TpeThs rpymnmna — 5 r/kr YA B ITIK. [{ns
oneHku BausHUA AB 11 YA Ha KOTHUTHUBHBIE (PYHKIIMY ObLTH UCIOJIb30BAHBI TECT PACTIO3HABAHUS HOBBIX OOHEKTOB U TECT
JUISI OLIEHKH CIIOHTAHHOTO UepeioBaHus (B ycTaHOBKe T-00pa3HbIi JaOUPUHT /I KpbIc). Takke OBLIO IIPOBEIEHO THCTO-
JIOTUYECKOe HCCIe/JOBaHUE CPE30B, IOIYIeHHBIX U3 TKaHeH NpedpOHTAIBHON KOPBI FTOJIOBHOTO MO3Ta KPbIC.
PesynbTartsbl . Brpynmax KUBOTHBIX, HoaydaBmiux AB u YA, 6buH BBISBIEHBI 60JIee HU3KHE [TOKA3aTeId Bpe-
MEHHU PACIIO3HABAHUS HOBBIX O0BEKTOB, IIPOIEHTA YePEJOBAHUI M MH/EKCA JUCKPUMUHALNY B TECTE€ PACIIO3HABAHUSA
HOBBIX 00BEKTOB. ['MCTOIOTHYECKOE UCCIIeZIOBAaHNE TTIOKA3aJI0 HATMYHE JIeTeHEPATUBHBIX U3MEHEHUH B TKaHAX IpedpoH-
TaJIbHOW KOPBI Y KPBIC YKA3aHHBIX IPYIIIL.

3axknaoueHHue. O6ecybCTaHINH BBI3BIBAJIN CYIECTBEHHOE HAPYIIEHE KOTHUTUBHBIX (DYHKITHI U HeHpo/iereHe-
patuBHble u3MeHenus B IIOK, 6osiee BopaskeHHbIE TPY BBeieHUH YA. T1oIyueHHbIE Pe3YIIbTaThl CBU/IETETBCTBYIOT O TOM,
YTO Ype3MepHOe yIoTpebieHue aIKOroIbHBIX HAIIUTKOB Ha TPaBax TAKXKe MOKeT HAHOCHUTh CEPhE3HBIN BpeJ, OPraHU3MY.
Karouegwle caoa: aKOroJIbHbIe HAIIUTKY, HellpoiereHepaTUBHbIE U3MeHeHus, IpepoHTaIbHAA KOpa.

O6pasen mutupoBaHusn: Oiurbo Y.A., Aroit A.M., Mopyma I'. CpaBHUTEIbHOE HCCIETOBAaHHE HEHPOTOKCH-
YECKOTO JIEHCTBHUA TOPHKOY aJIKOTOJIBHON HAcTOHKHU Action Bitters u uncroro ankorosia Ha IpedPOHTATIBHYIO KOPY Io-
JIOBHOTO Mo3ra Kpbic // Journal of Siberian Medical Sciences. 2025;9(1):41-51. DOI: 10.31549/2542-1174-2025-9-1-41-51

A comparative study of the neurotoxic effects of Action Bitters
(an alcoholic beverage) and neutral-flavoured alcohol
on the rat prefrontal cortex
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ABSTRACT

Introduction. Action Bitters (AB) is an alcoholic polyherbal preparation widely consumed in Nigeria because
of the belief that it purportedly boosts energy and overall well-being. Despite its usage, there is little information on its
effect on the prefrontal cortex (PFC) and cognitive functions.
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A i m . Toexamine the effects of AB and neutral-flavoured alcohol (NFA) on the PFC young adult male rats in a four-day
binge alcohol exposure model.

Materials and methods. Inthisstudy, 15rats were randomly divided into three groups of five rats each.
The 1% group, control rats, were administered 5 g/kg of a diluted nutritionally complete meal (NCM, 50% v/v); the 2™ group
of rats received 5 g/kg of AB in NCM, and the last, 3¢ group — 5 g/kg of NFA in NCM. The novel object recognition and
T-maze tests were employed to investigate the effect of both substances on cognitive functions. To assess potential neuro-
degenerative alterations, histological examinations were performed on PFC samples.

Results. Alower exploration time for novel objects, percentage alternation, novel object discrimination indexes
were revealed. The histological findings showed neurodegeneration in the PFC of AB and NFA feed rats.
Conclusion. Ourstudy indicated that both substances induced substantial cognitive impairment and neurode-
generation, with alcohol exhibiting a more pronounced effect. However, the findings suggested that the dangers of binge
drinking may be also present in this herbal alcoholic product consumption.

Keywords: alcoholic beverages, neurodegeneration, prefrontal cortex.
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BBEJIEHUE

UpesMepHoe MOTpebIeHNEe aTKOTOJs SIBJISIETCS
YpEe3BbIYANHO CEPHE3HOU IPOOJIEMON MHPOBOTO
3IpaBOOXPAHUs, MOCKOJIBKY WM CTPAJAIOT JIKIA
Jr060ro Bo3pacra u mnosia [1]. I3BecTHO, 4TO HEyMe-
peHHOe TTOTpebJIeHNEe ATKOTOJISI BBI3BIBAET HEBPOJIO-
THYeCcKUe U MCUXHYECKUEe PACCTPOHCTBA, TAKUE KaK
OpTraHUYecKoe MopaskeHre TOJ0BHOTO MO3Ta, aMHe-
3Us, PACCTPOICTBA CHA, IICUXO03bI (C CYZOPOKHBIMU
npumnaakaMmu u 6e3 Hux) [2]. Heratupubie 9bdeKTHI,
BBI3bIBAEMbIE YIIOTPEOJIEHHEM aJIKOTOJIsl, MHOTO-
YHCJIEHHBI, [I03TOMY TOHUMAaHUe IIPUPO/IbI HapyIlie-
HHI MO3TOBOM JI€ATEIbHOCTH, BHI3IBAEMBIX AJTKOTO-
JIeM, U KOHIIEHTPAIUH, MPU KOTOPBIX 3TH HapyIie-
HUSI BO3HHUKAIOT, IIPECTABIISIETCS KpalHe BaXKHOM
3a7aueil.

B Hurepuu ajKoroJibHbIe HACTOWKHU Ha TpaBax,
M3BECTHBIE Kak bitters, uian OUTTEPHI, JOCTATOYHO
MOIYJISIPHBI, IOCKOJIBKY CYUTAETCS, YTO OHU 0bJia-
Ja0T JedeOHBIMHU cBolicTBaMu [3]. TO HAIUTKU
OOBIYHO TEMHOTO I[BETA C TOPHKUM, KHUCJIOBATHIM
WJIM TOPBKO-CJIaIKUM BKycoM [3]. Yarie Bcero oHu
yIoTpeOISIIOTCS B KauecTBe OOIEeTOHU3UPYIOIIETO
Cpe/ICTBA WJIU allePUTHBA JI0 WU TOCJIE €/Ibl; CUU-
TaeTcs, YTO OHU CTUMYJIUPYIOT MHINeBapeHue,
MOBBIIIAIOT AaNMEeTUT U YCTPAHSIOT TSKECTh B
JKeJIyZKe. AJIKOTOJIbHBIE HACTOMKHA Ha TpaBax
Tak:ke 00J1aflaloT CBOMCTBAMHU JAE€TOKCHKAHTOB H
WHOT/Ia MCIIOJIb3YIOTCS /Jis1 00JIeTYeHUs MOXMeJThb-
HOro cuHapoma [4]. B Hurepwu mupejicTaBiieHbI
HECKOJIbKO IONYJISAPHBIX MapOK aJIKOTOJIbHBIX
HACTOEK Ha TpaBax, HampuMep: Action Bitters (AB),
Alomo Bitters, Orijin Bitters u Yoyo Bitters [3]. 9tu

INTRODUCTION

Chronic alcohol consumption has been reported
to be a serious public health concern, as it impacts
the health of individuals of varying age and sex [1].
Chronic use of alcohol and alcoholic beverages has
been widely acknowledged to cause neurological and
mental disorders, such as organic brain damage,
memory loss, somnipathy, and psychosis, with or
without seizures [2]. The deleterious effects of alco-
hol are numerous, thus, understanding the struc-
tural damages caused by alcohol on the brain and the
concentrations at which alcohol induces such dam-
ages are very important.

In Nigeria, alcoholic polyherbal preparations
known as bitters are commonly consumed due to
the common belief in their purported multiple
medicinal properties [3]. They are usually charac-
terized by a dark colour as well as bitter, sour, or
bittersweet taste [3]. Bitters are used as tonics or
aperitifs before or after meals; and are believed to
stimulate digestion, improve appetite, and relieve
stomach discomfort. Bitters are also thought to
have detoxifying properties, and are sometimes
used as a remedy for hangover [4]. There are several
popular brands of bitters in Nigeria, such as Action
Bitters (AB), Alomo Bitters, Orijin Bitters, and Yoyo
Bitters, among others [3]. These brands often mar-
ket their products as herbal supplements that can
boost energy, enhance vitality, and improve overall
well-being. These brands contain varying quantity
of alcohol, hence, their excessive consumption may
have negative health effects [3]. These bitters con-
tain 30 to 45% alcohol — large enough for progres-
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MapKH 3a9aCTyI0 NO3UIIMOHUPYIOTCA Kak QUTO0-
6aBKU, MOBBINIAIOIINE SHEPTUIO, J)KU3HEHHBIH TOHYC
U B I[€JIOM CIOCOOCTBYIOIIUE YJIYUIIIEHUIO COCTOSI-
HUA 3/10pOBbs. IlepeunciieHHbIe HACTOUKHU HA Tpa-
BaX HUMEIOT [IOCTaTOYHO BBICOKOE COJEepIKaHUe
ankoroisa (30—45 %), MOITOMY HUX UYpe3MepHOe
ynoTrpebJjieHe MOXKeT BBI3BIBATh HETATHBHBIE
3pdexTsl U TPUBOAUTH MPHU CHCTEMATUUYECKOM
HeyMEPEHHOM YIOTPeOJIEeHUN K PA3BUTHIO AJIKO-
TOJIBHOM 3aBUCUMOCTH [3, 4].

AB BhIllyckaeTcss kommanueld Intercontinental
Distillers Limited (mmrat Oryn, Hurepus). 9to Tpa-
BSHON 3KCTPAKT C BBICOKHM CO/IEPKAaHUEM aJIKO-
roJis, HACBIIIEHHO TEMHOTO I[BETa, C TOPbKOBATO-
CJIAIKUM BKYCOM U MPUATHBIM apoMaroM. OOBIYHO
ynoTpebJisieTcsi B KadecTBe OOINEeTOHU3UPYIOIIETO
cpezcTBa wiu adpoausnaka [3, 4]. B cocras AB Bxo-
nar:  Symphonia globulifera, Garcinia kola,
Tetrapleura tetraptera, Lannea welwitschii, remu-
HepaJIn30BaHHASA BOZA, STWJIOBBIA CIIUPT U apoMa-
THU3aTOP CO BKYCOM OPIH/H, a TAKIKE TAKUE COEUHE-
HUS PACTUTETBHOTO IPOUCXOK/IEHUS, KaK aJIKayIo-
uabl, (GJIaBOHOUABI, TAaHUHBI, (EHOJBI, KapAeHO-
b1, (po106aTaHUHBI U XHHOHHI [5].

ITEJIb UCCJIEJIOBAHUSA

N3yuuts Biusuue AB u uncroro aynkorosis (HA)
Ha npedpponTanbHy0 Kopy ([IPK) rosioBHOTO MO3Ta
U KOTHUTUBHBIE (PYHKIIMU MOJIOJIBIX KPBIC-CAMIIOB
cToka Sprague Dawley.

MATEPUAJIBI 1 METO/IbI

2Kusommnwie. llaTHaAnath MOJIOJBIX KpPBIC-
camioB croka Sprague Dawley maccoit 150—180 r
OBLTH JI0CTABJIEHBI U COJIEPKATUCH B KJIETKaX B J1ab0-
paropuu kadepbl aHATOMUU YesioBeKa (paKysbTeTa
6azoBbix MemuruHCKNX Hayk (®BMH) Yuuepcu-
Tera nenbThl Hurepa (Y/IH). KpbIchl ITPOXOAMIH
AKKJIMMATH3AIAI0 B TEYEHUE 2 HeJ| IIPU HEeOTPaHU-
YeHHOM /IoCTylle K CyXOMYy TpaHYJIMPOBAHHOMY
KOpMy, KpOMe TIepuo/ia HEeIOCPEICTBEHHOTO DKCITe-
pUMeHTa, KOTrjja >KUBOTHBIM BBOJWJIM AJIKOTOJIb (B
COOTBETCTBUU C MOJEJIBIO 3aIIOHHOT0 aJTKOTOJIN3MA).
Cyxoii KOpM yOUpasu Ha 4 JIHS BBEJEHUS aJIKOTOJIsI
B BBICOKHX /[03aX, HO BOJIa OCTaBaJiaCch B JIOCTYyIIE.
JKuBoTHBIE cOoflepKauCh B NIOMEIEHUH C KOMHAT-
HOUW TeMrepaTypod Ipu 12-4acOBOM ITUKJIE JTHA U
HOuW. Bce MaHUITyIAIUN TPOBOJAMIINCH B COOTBET-
CTBUM ¢ TpeOOBaHUAMU PyKOBOJZICTBA IO COZEeprKa-
HUIO U UCITOJIb30BAHUIO JTAOOPATOPHBIX 3 KUBOTHBIX U
O0pUTH O7006peHsl 3THUeckuM KomuTerom OBMH
Y]IH [6].

JTuzaitn uccaedosanusn. IlarHaanaTh KpbIC
OpUIH  CyJalHBIM 00pa3soM pacrpefeseHbl B

sion into alcohol use disorder (AUD) in habitual or
chronic users [4].

AB is a product of Intercontinental Distillers Lim-
ited, Ogun State, Nigeria. It is a wine-coloured herbal
extract, a full-bodied spirit with a slight bittersweet
and appetising aroma. It is consumed mainly for its
restorative and aphrodisiac effect [3, 4]. The ingredi-
ents in AB are: Symphonia globulifera, Garcinia
kola, Tetrapleura tetraptera, Lannea welwitschii,
demineralised water, ethyl alcohol, and brandy fla-
vour. Documented phytochemical constituents of AB
are alkaloids, flavonoids, tannins, phenols, cardeno-
lides, phlobatannins and quinones [5].

AIM OF THE RESEARCH

To examine the effects of AB and neutral-fla-
voured alcohol (NFA) on histology and cognition in
young adult male Sprague Dawley rats.

MATERIALS AND METHODS

Animals. Fifteen young adult male Sprague
Dawley (SD) rats weighing 150—180 g were procured
and housed in cages at the Department of Human
Anatomy Research Lab, Faculty of Basic Medical Sci-
ences (FBMS), Niger Delta University (NDU). They
were acclimated for two weeks and allowed unlim-
ited access to pelleted chow and water, except during
ethanol exposure (to induce the binge-alcohol expo-
sure model of AUD). Food was withheld during the
four-day exposure to alcohol, but water remained
readily available. They were maintained at ambient
temperature of 12-hour light/dark cycle. All tech-
niques utilised in this investigation were consistent
with the Guide for the Care and Use of Laboratory
Animals and approved by the FBMS Research Ethics
Committee, NDU [6].

Experimental design. In this study, 15 rats
were randomly divided into three groups of five rats
each. The control group received a nutritionally
complete meal (NCM) consisting of 5 g/kg of Vita
Milk (Ghana), diluted to 50% v/v. This diet was
administered via an oro-gastric gavage tube, follow-
ing a known protocol [7]. In contrast, the rats in AB
and NFA groups received a modified NCM, supple-
mented with either AB (25% w/v) or neutral-fla-
voured ethanol (25% w/v), respectively. The treat-
ments were administered at a dose of 5 g/kg,
diluted to 50% v/v in the NCM [7]. Treatment
administration was standardised across all groups.
Each rat received three treatments per day, spaced
evenly apart at 6 am, 2 pm, and 10 pm. This treat-
ment regimen was maintained for four days. Cogni-
tive assessments of the rats were conducted on the
fourth day.
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3 TPYIIIBI 10 5 JKUBOTHBIX B KaXKI0H. KoHTpoIpHAS
TPYIIIA [oJIy4yasa 5 I'/KT JUETHUECKU TOJTHOIEHHOTO
kopMma (JITK) (Vita Milk (Ghana)), pa3BenerHoro 10
VPOBHsI 50 00. %, KOTOPBIH BBOJIMJIN Yepe3 JKeJry-
JIOYHBIA 30HJ MO IMPOTOKOJIy, ONMUCAHHOMY B [7].
JKuBOTHBIE IPYTHX ABYX TPYII MOJIydaId MOAUGDU-
nupoBauubiii JIITK — ¢ mobasienuem AB (cooTHO-
meHue mMacca/00beM 25 %) win YA (cooTHOIIEHHE
macca/o0beM 25 %) COOTBETCTBEHHO B /I03€ 5 T/KT,
pas3BeZleHHOTO /10 YpOBHA 50 00. % [7]. BBemenue
JIIK u mojuduiupoBanHoro JITK 66110 cTaHmapT-
HBIM BO BCEX TPyIIax: KaKIOMY >KHBOTHOMY BBO-
Y CyOCTaHITUY €XXKeTHEBHO B 6:00, 14:00 U 22:00
B TeueHHE 4 cyT. OIleHKa KOTHUTUBHBIX (QYHKITUH
MIPOBO/IMJIACH HA 4-€ CYTKH.

Tecm pacno3HasaHus HOBbIX 006EKIMO0E6
(TPHO). TPHO tipoBOAWIU 110 METOTUKE, OITICAH-
HOH B [1, 8], B ycTaHOBKe M3 IOJUBUHWIXJIOPHUAA
pasmepamu 60x60x45 cM. Ilociie TpexaHEBHOTO
MEPHO/ia a/IalTAl[UN KPbICAM MPEIbIABIIAIN 2 OJIU-
HaKOBBIX O0bEKTa B TeUeHUEe 5 MUH (TPEHUPOBKA).
Yepes 24 4 (TecT) 1 00BEKT 3aMEHSJIN HOBBIM, OTJIN-
YaIOIIIMCS OT paHee NPeAbIBIEHHOT0 00BEKTA pa3-
MepoM, popMoii u 1iBeToM. Bpems pazinuuenus (BP)
IUTA KOK/I0TO 00'beKTa PETUCTPUPOBAJIOCH B TEUEHHE
3 MuH. JIJIs1 OIeHKH OIO3HAIEN MaMATH PACCUU-
TeiBasIM nHeKc auckpumuHanuu (M/1) [(BP HOBOTO
obpexkta — BP u3BectHOTO 06BEKTa / ObIIEE BpEMs
pasimuenusi]. ITosoKuTebHbIE 3HAYEHHUS HH/IEKCA
CBUJIETEIHCTBOBAJIA O BO3MOXKHOCTH Pa3IUUYEHUs
HOBBIX OO'BEKTOB. YCTAaHOBKY JJII TECTUPOBAHUS U
MpeJTbsBIIsiEMbIe OOBEKTHI 00pabaThIBAIN 70% ITH-
JIOBBIM CITUPTOM B XOJI€ SKCIIEPUMEHTA.

Tecm «T-aabupunm». IloBeseHre CIIOHTaH-
HOTO Yepe/IOBaHHUS OIEHUBAJIU B YCTAaHOBKE
«T-00pa3Hblii  J1aOUpPUHT»  (CTApPTOBBIA  pyKaB
60x10 cM, 60KOBBIE pyKaBa 40%x10 cM) [9]. Kaxkmayto
KpbICY TPYIKZBI IOMeINasau B jabupuut. [lepBble
JIBa 3aX0/1a CYUUTAJIN OJTHUM, YCTAHOBOYHBIM. B Kazk-
IbI 3aX0/ B JIAOMPUHT >KUBOTHOE IOMEIIUTH Y
BXO/Ia B CTAapTOBBII PYKaB U IMO3BOJISIIU HCCIIEO-
BaTh B TeUeHHeE 3 MUH OOKOBBIE pykaBa. Kak TobKO
KpbIca 3aX0/1J1a B O0KOBOH pyKaB (BCEMU 4 JIalTamMu),
BXOJI B IIPOTHUBOIIOJIOKHBI OOKOBOHW PyKaB 3aKphI-
BaJIcsl B TeueHHe 30 C. 3aTeM KpPBICY BHOBH ITOMe-
I[AJTA B UCXOZHOE IOJIOXKEHNE — y BXO/a B CTapTO-
BBIA pyKaB. [IpaBUJIbHBIM CUHTAJICA BHIOOD aIbTEP-
HAaTUBHOTO OOKOBOTO PYKaBa IIPU MOBTOPHOM ITOMe-
IEHUH KPBICHI B JIAOUPUHT. 3aTEM pPaCCUUTHIBAIHI
uHAeKC (IIPOIEHT YepesOBaHUI), XapaKTepU3yIio-
IANA MPOCTPAHCTBEHHYIO pabOuyl0 MaMsiTh, Kak
YHCJI0O MPABUJIBHBIX YepeOBAaHUM, MOJEIeHHOe Ha
KOJIMYECTBO 3aXO0/I0B B JIAOMPUHT, YMHOKEHHOE Ha
100 %. YCTaHOBKY /I TeCTHPOBaHUA 0OpabaThI-

Novel object recognition (NOR) test. The
NOR test was conducted as previously described
[1, 8]. Briefly, testing was conducted using a
60x60x45 cm open-field polyvinyl chloride vessel.
After a 3-day habituation period, rats were exposed
to two identical objects for 5 min (training). Twenty-
four hours later (testing), an object known to the rats
was replaced with an unfamiliar object, differing in
size, shape, and colour. Exploration time for each
object was recorded over 3 min. A discrimination
index [(novel object exploration time — familiar
object exploration time)/total exploration time] was
calculated to assess recognition memory; positive
values indicating predilection for the novel object.
The vessel and all objects were cleaned with 70%
ethanol between trials.

T-maze (TM) test. Spontaneous alternation
(SA) behaviour was assessed using a T-maze
(60x10 cm start arm, 40x10 cm goal arms) [9].
Each rat completed three runs; the first two runs
constituted a single trial (set). In each run, the rat
was introduced at the start arm and allowed three
minutes to explore the goal arms. Once the rat
entered a goal arm (all four paws inside), the oppo-
site goal arm was blocked for 30 seconds before
the rat was re-introduced to the start arm for the
next run within that set. A correct response was
scored if the rat selected a different goal arm on
the second run. The alternation percentage, an
index of spatial working memory, was estimated as
the number of correct alternations divided by the
total number of sets, multiplied by 100%. The
maze was cleaned with 70% ethanol before the
rats entered the maze.

Animal sacrifice and brain collection.
After the experimental period of 4 days, the rats were
sacrificed humanely by cervical dislocation [10].
Afterwards, their brains were dissected out and fixed
with 10% phosphate-buffered formalin for 2 days,
thereafter processed for histopathological exami-
nation.

Histopathological study. Randomly selected
tissue sections from each group were stained with
hematoxylin-eosin and evaluated. The representa-
tive sections (n = 5 per group) were examined, and
degenerating neurons (DN) were identified in the
manner previously described [11]. DNs were counted,
and histopathologic changes in the grey matter (GM)
of the prefrontal cortex (PFC) were scored on a six-
point semiquantitative scale. No lesion in the
GM = o0, 1-5 DN = 1, 5-10 DN = 2, more than
10 DN = 3; modest vacuolation plus 5—-10 DN = 4;
mild vacuolation plus 5—-10 = 5, and significant vacu-
olation plus more than 10 DN = 6. The final score,
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BaJIu 70% 3TUJIOBBIM CIIIPTOM IIepe] KaKI0M HOBOU
ceprel SKCIEepUMEHTA.

BuieedeHue JHCUBOMHBIX U3 JKcnepu-
MeHIma u noayveHue Mamepuanda 04 2ucmo-
namo.aoz2uueckoz2o uccaedosanua. Ilocie
4 CyT, B Te4eHUE KOTOPBIX TPOBOUIIACH OTTUCAHHAS-
CTaiNsl WCCJIEZIOBAHUS, JKUBOTHBIX BBIBOAIIN U3
SKCIEPHUMEHTA MYyTEM I[EPBUKAIBHON JUCIIOKAIIUH
[10]. 3aTem mccekasmu MO3T U IIOMEIAJIH €r0 B 10%
HEATpaJIbHBIN OydepHbIN pacTBOp GopMaInHA HA 2
CYT JUISI JAJIbHEUIIIETO TPOBEIEHUS TUCTOIIATOJIOTH-
YeCKOT0 MCCIIeIOBAHUA.

TI'ucmonamoao2uueckoe uccaedosaHue.
B cayuaiiHOM mOpsiike BBIOPAaHHBIE U3 KaKIOU
TPYNIbI CPe3bl TKAHW TOJIOBHOTO MO3TA OKpAIllu-
BIN TEMATOKCUJIMHOM W D03WHOM U HU3YYaJIU.
B BBIOpaHHBIX cpe3ax (5 U3 KaXKJIOU TPYIIIBI) OIpe-
JIeJISUTH HAJIMUKe HEHPOHOB, TIOJ[BEPTIIIUXCS JleTeHe-
patuBHbIM u3dMeHeHusM (JIH), mo onucanHoi B [11]
metoauke. IlopcunthiBanu komudectBo JIH u one-
HUBAJIU TUCTOIIATOJIOTHYECKHE U3MEHEHUS B CEPOM
BemectBe [I®K mo 6-6a/U1bHOM MOJTYKOJIUMUECTBEH-
HOU IIKasie: O 0a/JIOB — OTCYTCTBHE W3MEHEHHH B
cepoM BemectBe; 1 6awt — 1-5 JIH; 2 6awia —
5-10 JIH; 3 6amna — Gosbiie 10 IH; 4 Gamta —
He3HauYuTeJIbHas Bakyosusanus u 5—10 JIH; 5 6an-
JIOB — BaKyoJIu3anus cpefHel crerenu u 5—10 JIH;
6 Oa/IoB — BBIpa)KEHHAs BaKyoJiM3alusa U OoJiee
10 JIH. 3atem 1 KaXKJ0H TPyNIIIbI PACCUUTHIBAIIA
uHzekc HedpogereHeparuu (M/Ir) kak cpemHIO0
OIIEHKY 10 rpymre. VccieoBaHre TPOBOAMIN IPU
VBEJIMYEHUH X400.

Cmamucmuueckuit anaaus. IlosyueHHbIE
pe3yIbTaThl ObLIN MTPOAHATU3UPOBAHBI C TOMOIIHIO
0THO(DAKTOPHOTO JILCIIEPCHOHHOTO aHaIN3a
(ANOVA) u post-hoc Tecta TrroKu JIJIsI MHOKECTBEH-
HBIX CPaBHEHUH. Pe3ysIbTaThl Ipe/ICTaBIEHbI B BUE
CpeHETO + CTaHJAPTHOE OTKJIOHEeHHWe. Paszyimaus
CUUTATUCH 3HAUMMBIMU TIPHU P < 0,05. [ aHammu3a
ncrob3oBasn mporpammy GraphPad Prism.

PE3YJ/IBTATDBI

IIosedeHue cnoHmMaHHoz20 uepedosaHusl.
Pe3ypTaThI OlIEHKH MTOBEIEHUS CIOHTAHHOTO Yepe-
JIOBAHUS JJIs1 KOHTPOJIBHOU Tpynmbl u rpynn AB u
YA mnpexcraBieHsl Ha puc. 1. Haubosee BbICOKHE
3HAUEHUs STOT0 IOKaszaTesis OTMEeYaJlnCh B KOH-
TPOJIBHOU TpyIIIe, 3aTeM B rpymnme AB, cambie HuU3-
Kue 3HaueHus — B rpymnne YA. ITponeHT clioHTaH-
HBIX YepezioBanuii B rpymmnax AB u YA (p < 0,05 u
P < 0,01 COOTBETCTBEHHO) ObLI 3HAUMMO HIDKE B
CpPaBHEHMH ¢ KOHTPOJIBHOH IpynIoi.

HHoexce OJuckpumuHauyuu HOBbIX 006EK-
mose. Ha puc. 2 npezicraBieHa fuarpaMma pacmpe-

the neurodegenerative index (NDI) for each group
were calculated by averaging the scores of all parts in
that group. The evaluation was performed at magni-
fication x400.

Statistical analysis. The data were analysed
using one-way ANOVA, with Tukey’s post-hoc test
for multiple comparisons. The results were expressed
as mean + SD. A p value < 0,05 was deemed signifi-
cant. GraphPad Prism 5 was utilised for the analysis.

RESULTS

Spontaneous alternation. SA evaluation
showed the mean alternation score for control, AB
and NFA groups (Fig. 1). The control group had the
highest mean SA percentage, followed by the AB
group, and finally the NFA group. SA percentage in
AB and NFA groups was significantly lower (at
P < 0,05 and p < 0,01, respectively) as compared to
the control group.

Novel object discrimination index (NODI).
The boxplot represents the distribution of NODI val-
ues for rats in control, AB, and NFA groups during
the NOR test (Fig. 2). The discrimination index
values were lower for AB group and NFA group when
compared with control rats (p < 0,05 and p < 0,01,
respectively). Results showed that both control and
AB animals exhibited a positive discrimination index
(i.e. index above zero line), however, rats, treated
with AB, spent lesser time with the novel objects and
had a lower discrimination index (p < 0,05) than
control animals. There was also a significant differ-
ence in discrimination indexes between AB and NFA
groups (p < 0,05).

Qualitative behavioural findings. Rats,
treated with AB, showed reduced motor activity and
anxiety compared to the NFA group (Table 1). The
rats, treated with NFA, however, were agitated,
hence displayed both increased anxiety and locomo-
tor activity compared to AB rats. This may be attrib-
uted to the phytochemicals in AB.

Histopathological findings. Histopathologi-
cal findings in the PFC of rats of the control, AB, and
NFA groups are shown in Fig. 3. Sections of the con-
trol group (panel A) revealed normal architecture
with numerous apparently healthy cells. The sections
of rats, exposed to AB (panel B), however, showed
many DN with nuclear condensation (white arrows)
and necrotic neurons (black arrows). Cortex of the
NFA feed rats (panel C) showed numerous DN, like
those seen in the AB animals. Statistically significant
differences for NDI (p < 0,05) between the control
group and the AB and NFA groups were revealed
(panel D). However, AB vs NFA showed no statisti-
cally significant differences.
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Puc. 1. [Tpo1eHT CIIOHTAHHOTO YepeIOBaHUA B TecTe « T-JIaOUPUHT» B IPYIIIIAX UCCIEJOBAHMS.
B rpynmax AB u YA 3HaUMMO€ OTJINYHE OT KOHTPOJIBHOH IPyIIBI — P < 0,05 (¥) u p < 0,01 (**) COOTBETCTBEHHO
(AB — Action Bitters; YA — 4KCTBIN aJIKOTOJIb)
Fig. 1. Percentage of spontaneous alternation in the T-maze test for control, AN and NFA groups.
AB was significantly different from control at p < 0,05 (*), while NFA was significant at p < 0,01 (**)
(AB — Action Bitters; NFA — neutral-flavoured alcohol)

neseHus 3HaueHuH VJ1 111 KOHTPOJIbHOU I'PYTIIIBI U
rpym AB u YA, 3nauenus 1/] 6pLTH HIDKE B TPYIIIAX
AB u YA (p < 0,05 U p < 0,01 COOTBETCTBEHHO).
PesyspTaThl IOKA3bIBAIOT, YTO >KUBOTHBIE KaK KOH-
TPOJILHOM, TaK U rpynmsl AB ©MesTy moIoKuTeIbHbIe
s3HaueHus1 V]I (BbIlle HyJIEBOTO YPOBHSI), OJTHAKO
JKUBOTHBIE, IToJTy4yaBinye AB, MeHbIIle BpeMeHH Tpa-
T Ha UCCIIEOBAaHNE HOBBIX 00BEKTOB, a 1]] B ux
rpyte ObUT HIKE B CPABHEHHH C TPYIIIION KOHTPOJIS
(p < 0,05). 3HaunMble pazyinyusa ]I ObLIN BBIAB-
JieHbl Mexxay rpymmnamu AB u YA (p < 0,05).
ITogedenue cusomuvix. Kpbichl, MOIydaB-
mue AB, IeMOHCTPUPOBAJIM MEHBIIYIO JBHUTATesb-
HYIO aKTUBHOCTbD ¥ TPEBOKHOCTD B CPAaBHEHUU C TPYII-

30

*#

Nl

10

WJT/ NODI

DISCUSSION

The present study investigated the behavioural
and neurodegenerative effects of AB and NFA on SD
rats using a four-day binge substance exposure model.
Our findings provided insights on the influence of
these substances on cognitive function, behavioural
performance, and brain tissue. The NOR and T-maze
analyses demonstrated significant cognitive impair-
ment in rats, exposed to both AB and NFA. Both NOR
and T-maze test revealed significant decrease in the
exploration time of the novel object in both substance-
exposed groups versus control rats. Our study also
revealed that the decrease was more remarkable in the
NFA-treated group compared with AB-exposed rats
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[] YA /NFA
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Puc. 2. CpaBHuTebHBIN aHaMN3 /] HOBBIX OOBEKTOB B IPYIIIIAX UCCIIEJOBAHUS 110 PE3YJIbTATAM TECTA PACIIO3HABAHIS
HOBBIX 00beKTOB. /1 B rpynmax AB i YA 3HAYMMO OTJIMYAETCA OT KOHTPOJIBHOM: *p < 0,05 U **p < 0,01 COOTBETCTBEHHO.
3HaYNMble pasInyusa Mexkay rpynnamvu AB u YA (* p < 0,05)

(N[ — unpexc quckpuMmuHanuu; AB — Action Bitters; YA — 9uCTBIN aJTKOTOJIh)

Fig. 2. Comparative analysis of the novel object discrimination index (NODI) in groups during the novel object
recognition test. AB and NFA animals showed significant differences from control ones:

*p < 0,05 and ** p < 0,01, respectively. And also, there was a significant difference between AB and NFA (*p < 0,05)
(AB — Action Bitters; NFA — neutral-flavoured alcohol)
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Ta6una 1. [ToBegeHue )XUBOTHBIX rpynn AB u YA

Table 1. Qualitative behavioural parameters observed in AB- and NFA-exposed rats

Iloka3saTesb / Parameter AB

YA / NFA

JlBuraTesbHasi akTUBHOCTB / Locomotor activity
Hactpoenue / Mood

CHmxena / Decreased
CnokoiiHoe / Calmed

[loBeilieHa / Increased
Bo36yxeHHoe / Agitated

[Ipumeuyanue. AB- Action Bitters; YA — YUCTBII aJIKOTOJIb.
Note. AB - Action Bitters; NFA - neutral-flavoured alcohol.

moii YA (tabs. 1). Kpeicel rpymmbel YA 6putu 6ostee
BO30YK/IEHHBIMH, YTO CBU/IETEIHCTBYET O MOBBIIIIEH-
HOM YPOBHE TPEBOKHOCTH U JIBUTATEIHHON AKTUBHO-
CTU B CPaBHEHWH C Tpymmoil AB — 310 MOoXxeT GbITh
CBsI3aHO ¢ HayTnYreM B AB GHOJIOrMYeCKH aKTHBHBIX
BEIIECTB PACTUTETLHOTO TPOUCXOK/IEHHSI.

(Fig. 1 and 2). Studies have shown, that a decrease in
exploration time in both tests indicated impaired rec-
ognition memory, since normal rats have a natural
tendency for exploration [9, 12].

Our study also revealed that a decreased explora-
tion time in both AB and NFA groups was also asso-
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Puc. 3. O6pasisl KOHTPOJIbHOU rpymisl (A), rpynmsl AB (B) u rpynmsr YA (C). KieTku ¢ mpu3HaKaMH JlerTeHepaTHBHBIX
M3MEHEeHHUH 1 HeKpo3a (YepHbIe CTPEJIKU ), KOH/IeHcaluu sijiep (6esible CTpeJiKi), BEPOSTHBIMH IPU3HAKAMU HEHPOHAIb-
HOTO aIoITo3a U HeKpo3a (UepHbIe CTPEIKHU) U pparMeHTaruu AApa (YepHble HAKOHEYHHUKH). 3HaUNMble pasnuyus 11
MeK/Ty KOHTPOJIbHOM Tpynnoi u rpynnamMu AB i YA (p < 0,05), HO He Mexxay AB u YA
(U r — uanekc nereneparun; AB — Action Bitters; YA — 4rCTBIH aIKOTOJIb)

Fig. 3. Representative sections of control (A), AB (B), and NFA (C) groups, showing degenerating and necrotising cells
(black arrows), nuclear condensation (white arrows), probably apoptotic neurons, necrotised neurons (black arrows),
and nuclear fragmentation (black arrowheads). NDI (D) for the NFA group was significant (*p < 0.05) compared
to control. But there was no significant difference between the NDIs of AB and NFA groups (AB — Action Bitters;

NFA — neutral-flavoured alcohol; NDI — neurodegenerative index). Magnification x400. Stained with hematoxilin and eosin
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TI'ucmonamoaoz2uueckoe uccaedogaHue.
Pe3yspTaThl rHCTONATOJIOTHYECKOTO HCCIEOBAHUA
00pasIoB KOHTPOJIbHOH Tpymmbl u rpymn AB u UA
npejicTaBjieHbl Ha puc. 3. Kak BugHO u3 puc. 3, A,
KJIETOYHasl CTPYKTypa o00pasloB KOHTPOJIBHOMN
rpynnsl 6e3 U3MeHeHUU, HaOII0/1aeTcss 3HAYNTE Tb-
HOe YHCJIO HeW3MeHEeHHBIX KJIeTOK. B obpasmax
rpymnbt AB (puc. 3, B ), HAaIpoTuB, BHIABISETCS 3HA-
quTesbHOEe KosndecTBO JJH ¢ mpusHakamMu KOH/IeH-
canuu s7ep (6esble CTPENIKH) U HEKPO3 HEHPOHOB
(uepubie crpesnku). Kopa kpsic rpymnmer YA
(puc. 3, C) BKIOUAET 3HAYUTEJIPHOE KOJIHMYECTBO
JH, uto xapakTepHo u Jiis Tpynibl AB. BeisgBieHbl
CTaTUCTUYUECKU 3HaUuMble paziauuus U/Ir (p < 0,05)
MeXZy KOHTPOJIBHOM rpynmoil u rpynmnamu AB u
YA, Torza kak mexay rpynmnamvu AB u YA cratuctu-
YeCKU 3HAYHNMBbIX PA3JIUUUi He ObLIO.

OBCYXKIAEHUNE

IIpoBesieHHOE HCCIeJOBaHNE BBIABUIIO BIUAHUE
AB 1 YA Ha KOorTHUTUBHBIe QYHKIUU U TpedpOH-
TJIBHYIO KOPY KpbIC cToka Sprague Dawley mpu
4-7THEBHOM MOJIEJTUPOBAHUH 3aIllOMHOTO HOTpebie-
HuA ankorosid. IloslydeHHBle pe3yJsbTaThl JOIOJI-
HAIOT IIPE/ICTaBJIEHU 0 XapaKTepe BIAUAHUSA U3ydae-
MBIX CyOCTAaHITUA HA KOTHUTUBHBIE (QYHKITUH, TIOBE-
JleHue U Kopy rosoBHoro mozra. TPHO u Tect
«T-71a0UPUHT» TPOEMOHCTPUPOBAIA 3HAUUTEh-
HOe KOTHUTUBHOE CHIKeHMe y KpbIc rpyrd AB u HA.
B xozme 000MX TeCcTOB BBISABJIEHO 3HAYUTETHHOE
yMeHBIIIEHNEe BpeMeHH pa3InyeHus] HOBOTO 00BEKTa
B rpynnax AB u HA. Hairre rccsie/ioBanme okasasio,
YTO CHMJKEHHE JIAaHHOTO IIOKasaTesss ObLIO OoJiee
BBIPa’KEHHBIM B rpynne YA 1o CpaBHEHHUIO C TpyI-
ot AB (cm. puc. 1 u 2). I3BeCTHO, UTO yMEHBIIIEHHE
BpEMEHU pa3IHYEeHHs HOBOTO OOBEKTA, BBIABIIsAE-
moe B TPHO wu Tecre «T-mabupuT», CBHUAETEIDb-
CTBYET O HADYUIEHUAX OIO3HAIOIEH MaMITH,
IIOCKOJIBKY MCCJIeJIOBATeIbCKOE IIOBEJIeHUE sBJIA-
eTcs MHCTUHKTHUBHBIM /1151 KpbIc [9, 12].

Hame uccienoBaHue IoKasaao, YTO YMeHBIIle-
HUe BPEMEHH Pa3JInYeHus HOBOTO OOBEKTA B IPYII-
nax AB u YA Takke aCCOIMHUPOBAHO CO CHUKEHUEM
MIPOIIEHTA CIIOHTAHHOTO YepenoBaHuA (CM. pHC. 1
u 2). CHIJKeHHe 3TOTO IOKasaresd, HabIrojaeMoe
Kak B rpymnne AB, Tak u YA, MO:XKHO paccMaTpuBaTh
KaK HapyllIleHue B IIOBeZeHNU BBIOOpA PYKAaBOB, UTO
CBHJIETEJIbCTBYET O HapylleHHU MeXaHH3MOB IIpO-
cTpaHcTBeHHOH namsatu [13]. IlosiyueHHbIE Pe3yb-
TaTbhl COIJIACYIOTCA C JAHHBIMU, CBUETEIBCTBYIO-
IIUMHU O TOM, YTO BBICOKHE 3HAaUYeHUs CIIOHTAHHOTO
JepeJloBaHUSA FOBOPAT O HOPMaJIbHOM (PYHKIIMOHU-
pOBaHUE MEXaHU3MOB IIPOCTPAHCTBEHHOU IaMATH
[9, 14—16]. Haine ucciemosanue moxasaso, uto HM]JI

ciated with a lower percentage of SA (Fig. 1 and 2).
The reduced SA percentage observed in both rat
groups could be interpreted as a decrease in ten-
dency of rat to alternate between arms, which is
indicative of spatial memory impairment [13]. The
result is in line with the previous studies which
showed that high percentage of SA was indicative of
good spatial memory [9, 14—16]. Our study showed
that the NODI was significantly lower for both sub-
stance-exposed rats compared to the control ani-
mals. Although the NODI was lower for both groups,
AB-induced rats exhibited a higher NODI compared
with NFA-treated rats. Higher indexes for AB rats
meant that these rats spent significantly more time
with the novel objects compared to NFA-treated ani-
mals. This is indicative of lesser cognitive impair-
ment in the AB group compared to the NFA group.
These findings are consistent with earlier researches
that found cognitive deficits after alcohol intake [17—
19]. The cognitive deficits observed in the present
study may be attributed to the neurotoxic effects of
AB and NFA on brain regions, involved in memory
and cognition, such as the hippocampus and pre-
frontal cortex [17, 20]. Furthermore, histological
examination of brain tissues revealed significant
neuronal damage in the PFCs (Fig. 3) of rats, exposed
to both substances. The PFC is a crucial region for
executive function, decision-making, and cognitive
control [21]. The detected alteration or damage
(Fig. 3) in this region may explain the cognitive
impairments seen in the behavioural tests.

The present study found that the severity of cog-
nitive impairments and neurodegeneration was
more pronounced in the NFA-feed rats compared to
the AB-feed ones. This suggests that, although AB
may have some negative effects, it may be less neuro-
toxic than NFA, presumably due to it herbal constit-
uents [3, 4]. Our result is in line with other research
that documented the neuroprotective benefits of
some botanical remedies [22, 23]. The present study
also observed significant changes in behavour of ani-
mals in both experimental groups. The locomotor
activity was decreased in the AB group, while it was
increased in the NFA group (Table 1). This suggests
that AB may have a calming or euphorising effect,
while NFA retained its stimulatory effect. However,
both substances modified the behavioural patterns
which indicates, perhaps arguably, a serious impact
on emotional well-being, supported indirectly by the
significant neurodegeneration caused by both sub-
stances (Fig. 3). The findings of this study have sig-
nificant implications for human brain health and
substance use disorders. Alcohol is a widely used
substance that can have detrimental effects on brain
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OBLI CTATUCTUYECKH 3HAUYNMO HITKe B Tpymmax AB u
YA B cpaBHEHUH C KOHTPOJIBHOHW TPYIIIIOH, HO B
rpyurne AB o 6bU1 Bhillle, ueM B rpyrine YA. Bosee
BBICOKHE 3HadeHuA Ml B rpyniie AB nokassIBaoT,
YTO KUBOTHBIE ATOU TPYNIIbI OOJIbIIIE BPEMEHH Tpa-
TAT Ha UCCJIeZI0OBaHUE HOBBIX OOBEKTOB IO CpaBHE-
HUIO C >KUBOTHBIMU Ipymnnbel YA. 9To cBUAeTelIb-
CTBYET O MEHbIIIeM HapYIIeHNU KOTHUTHUBHBIX QYHK-
IUH y ’)KUBOTHBIX TPyIIbl AB 110 cpaBHEHHIO € TPyII-
ot YA u corviacyercs ¢ MOJIydeHHBIMU paHee JaH-
HBIMH O Pa3BUTHH KOTHUTUBHOTO JeDUIUTA IIOCTIE
ynotpebsieHnuss ankorosis [17—-19]. KOrHUTUBHBIN
JleUuT, BBIABJIEHHBIN V KPBIC B HAIIEM SKCIEPU-
MEHTE, MOKET OBITh aCCOIMUPOBAH C HEHPOTOKCH-
yeckuM BiuAHuUeM AB u YA Ha peruoHbsl Mo3ra,
OTBETCTBEHHBIE 32 IaMATh U PaCllO3HABaHUE, TAKUe
KaK TUIIIOKaMII U npedpoHTaATIbHAs Kopa [17-19].
Bosee Toro, rucToIOTUYECKOE HCCIeIOBaHE 0Opa3-
[I0B TKAaHU MO3Ta BBIABUJIO 3HAUUTEIbHOE IIOBPEXK-
JIeHue HEUPOHOB B NpedpoHTaIbHOU Kope (cM.
puc. 3) kpbic, nosryyaBmux AB i YA. ITpedponTans-
Had Kopa fBjfdeTcs KpaliHe 3HAaUUMBIM DErHOHOM,
OTBETCTBEHHBIM 3a IeJIEHANIPABJIEHHYIO JeATesb-
HOCTb, IPUHSATHE PEIIeHUN U yIpaBjieHHe KOTHH-
TUBHBIMU TIporieccamu [21]. BbIsiBJIeHHBIE B XOi€e
THUCTOJIOTHYECKOTO HCCJIEZIOBAHUS U3MEHEHHSA B
5TOM PEruoHe MOTYT OOBSACHATh KOTHUTHUBHBIE HAPY-
IIeHUsI, KOTOpble HAOJIOAATHUCh B IOBEIEHUECKHIX
TeCcTax.

Hacrosiee ruccienoBaHue oKasaso, YTo KOTHA-
TUBHBIE U HEUPO/IeTeHepaTUBHbIE HAPYIIIEHUs ObLITH
OoJiee BeIpasKeHHI B Tpymie YA 1o cpaBHeHHIO ¢ AB.
ITO CBUIETEIBCTBYET O TOM, uTO AB OKasbIBaeT
HeraTUBHOE BJIMAHUE HAa OPraHu3M KpbIC, HO 3TO
BJIUSIHUE MeHee BBIPQIKEHO, BEPOATHO, U3-3a HAIU-
yusi psaa GUTOKOMIIOHEHTOB [3, 4]. Hamiu pesyiib-
TaThl COIVIACYIOTCA C JAHHBIMU JIPYTUX HCCIIEZ0Ba-
HUH O HEHPONPOTEKTUBHOM 3¢ deKTe psa JeKap-
CTBEHHBIX IIpeNapaToB PpAaCTUTEJIHHOTO IPOUCXO-
s)keHusd. IIpoBereHHOE HAMU HCCJIe/IOBAHNE TaKkKe
[I0KA3aJI0 3HAUUTETbHbIE U3MEHEHUs B IIOBEJIEHUH
KpbIc, nony4yaBimnx AB u YA. /IBuraresbHast akTUB-
HOCTB ObLIa CHIKEHA B rpyIie AB u, HarpoTus, yBe-
smdeHa B rpyrie YA (cm. TabJ1. 1), UTO MOKET CBH/IE-
TeJBCTBOBaTh 0 Hanmuum y AB penakcupyroiiero
win srdopusupytomero agpdekra, a y HA — ctumy-
supymoinero. OgHako 06e cyOCTaHIMU W3MEHSIOT
MOJIeJIA TIOBEJIEHUS, YTO TaK WU WHAYE YKA3BIBAET
Ha UX HETaTUBHOE BO3/IeHCTBIE Ha HMOIIOHAIBHYIO
chepy U KOCBEHHO IIOJTBEPIKAAETCA HAIUUYNEM
3HAYMMBIX HEHPOJEereHepaTUBHBIX H3MEHEHUH,
BeI3BaHHBIX AB u YA (cM. puc. 3). IlomyueHHBIE
HaMU JIaHHBIE JIOTOJIHAIOT HAIIY MPEJCTABIEHUS O
HOPMaJIbHOM (DYHKITHOHHUPOBAHUU MO3Ta YeJ0BEKA

health, particularly in cases of chronic and excessive
consumption [17].

CONCLUSION

The present study suggests that binge consump-
tion of AB, an herbal alcoholic beverage, may have
some negative effects on cognitive function and brain
tissue, although it may be less neurotoxic than NFA
of the same strength.
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U PacCTPOMCTBAX, BRI3BAHHBIX YIIOTPEOJIEHUEM TICU-
XOAaKTUBHBIX BEIECTB, IPEXE BCETO AIKOTOJIA
(BcoiencTBYE €r0 IIMPOKON PacIpOCTPAHEHHOCTH),
KOTOPBIN OKa3bIBAa€T KpaiiHe HeraTUBHOE BJIUAHUE
Ha paboTy Mo3ra, 0cO6eHHO IIPU HEYMEPEHHOM YTIO-
Tpebennu [17].

3AK/IOYEHUE

Hacrosmee wucciiezioBaHue IOITBEPIKIAET, UTO
HeyMepeHHOe notpedeHune AB, TOPbKOH aJIKOTOJIb-
HOHM HACTOMKHU Ha TpaBaX, MOXKET OKa3bIBaTh Hera-
THUBHOE BJIUSHUE HAa KOTHUTUTHBHBIE (QYHKIUA U
TOJIOBHOHM MO3T, XOTsI 3TO BJIUSHUE W MeHee BbIpa-
JKEHO I10 CPaBHEHU C aJIKOTOJIEM TOH JKe KPEIOCTH,
HO 6€3 PaCTUTEIbHBIX KOMIIOHEHTOB.

Briiag aBTOpOB

Y.A. OiinHOO0: KOHIIEIIIUS, METO0JIOT s, IPOBE-
JIeHUE VCCIIeZIOBAHUS, aHAIU3 PE3YyJIbTaTOB U HAITHU-
CaHUe CTaTbhbH.

A.M. Droii: MeTOJI0JI0OTUA, BaJUJaINA, aHAIU3
pe3y/IbTaTOB U HAIMCAHUE CTAThU.

I'. Mopyma: KOHIIeNI¥sl, METO/I0JIOTHA, IPOBe/ie-
HUE UCCJIeIOBAHUSA U aHAJIN3 Pe3YJIbTaTOB.

Bce aBTOpBI IpUHUMAIN yYacTUE B HANMCAHUU
OKOHYATeJIbHOTO BApUAHTA CTaThU.

KoH@aukT mHTEpECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUH KOH(INKTA HHTEPECOB.
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