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Penakuiiina xoJieris:

I'onoBHmii penakrop 'epym I.B. — npodecop, pexrop ByKOBHHCEKOTO A€p»KAaBHOTO MEHIHOTO YHIBEPCUTETY.
3acTynHuk rosoBuoro perakropa Kpusenbkmuii B.B. — 1-p Men. Hayk, npodecop, 3aBixyBad kadenpu aHaTOMIT JTIOIUHH
iMm. M.I'. TypkeBrndya ByKOBHHCHKOTO JIep>KaBHOT'O MEJHYHOTO YHIBEPCUTETY.

Binnosizaabuuii cexperap IlponsieB [1.B. — 1-p men. Hayk, mpodecop, mpodecop kadeapu aHATOMIT JIIOAUHU
iMm. M.T'. TypkeBrnda ByKOBHHCBEKOTO JIep>kaBHOTO MEHYHOTO YHIBEPCUTETY.

Beaiko O.b. — 1-p Men. Hayk, npodecop, npodecop kadeapu
opromennyHoi  cromaronorii  BykoBHHCBKOTO — Jiep>kKaBHOTO
MEMYHOTO YHIBEPCHTETY.

Bonnap O.B. — 1-p Men. Hayk, mpodecop, 3aBiayBau Kadenpu
IATAY0i  Xipyprii,  OTONApHHTONOTii Ta  OQTATEMOJIOTIT
ByKOBHHCBHKOTO JICPKABHOI'O MEJMYHOTO YHIBEPCHUTETY.

Boiiuyk T.M. — n-p mexn. Hayk, mpodecop, mpodecop kadeapu
ricToorii, muToNoTii Ta eMOpionorii BykOBHHCHKOTO Iep:KaBHOTO
MEMYHOTO YHIBEPCHTETY.

Banuyasik O.51. — 1-p men. Hayk, npodecop, mpodecop kadeapu
CYZOBOT MEAMIIMHH Ta MEIMYHOTO PABO3HABCTBA ByKOBHHCHKOTO
JIEP’)KaBHOTO MEUYHOTO YHIBEPCHUTETY .

I'punuyk @.B. — 1-p Men. Hayk, npodecop, mpodecop kadeapu
xipyprii Ne 1 DByKkoBHHCBKOTO JEp)KaBHOTO MEIHYHOTO
YHIBEPCHUTETY.

Jasuaenko 1.C. — 1-p men. Hayk, mpodecop, 3aBixyBad kadeapu
MaToNOTiuYHOT aHaTOMil ByKOBHMHCBHKOTO JEp)KaBHOTO MEIUYHOTO
YHIBEpCHTETY.

IBamyk O.I. — 1-p men. Hayk, mpodecop, npodecop Kadeapu
OHKOJIOTIi Ta pafionorii ByKOBUHCHKOTO JepKaBHOTO MEIMYHOTO
YHIBEpCHTETY.

Inamyk T.O. — n-p men. Hayk, mpodecop, 3aBimyBad Kadeapu
MPOTIEICBTUKN BHYTPIIIHIX XBOpOO 3aKiaay BHIIOI OCBITH
ByKOBHHCBHKOTO JICPKABHOI'O MEMYHOTO YHIBEPCHUTETY.

Komans I''JI. — n-p men. Hayk, mpodecop, mpodecop kadeapu
KJIiHIYHOT ~ iMyHoOJIOTil,  ameprojorii Ta  €HJOKPHUHOJIOTIT
ByKOBHHCBKOTO IEp/KaBHOTO MEJIMYHOTO YHIBEPCUTETY.
KomockoBa O.K. — 1-p men. Hayk, npodecop, 3aBinyBad kadpeapu
nemiaTpii Ta AuTAYMX iHQeKuiiHuX XBOpoO BykoBHHCBHKOTO

JIEPIKABHOTO MEJMYHOTO YHIBEPCHUTETY .
Maxkcum'ok B.B. — 1-p Men. Hayk, npodecop, mpodecop kadeapu

xipyprii Ne 1 ByKOBHHCBKOIO JIep)KaBHOTO  MEIMYHOTO
YHIBEPCHUTETY.
MMamkoBebka H.B. — 1-p Mex. Hayk, mpodecop, 3aBimyBad

Kadenpu KIiHIYHOI IMYHOJIOTIi, aneprojorii Ta eHIOKPHHOJOTIT
ByKOBHHCBKOTO JI€P)KaBHOTO MEANYHOTO YHIBEPCHTETY.
Cunopuyk JLIL. — n-p Mex. Hayk, mpodecop, 3aBigyBad Kadeapu
ciMeiiHOl MeqUIMHU ByKOBMHCBHKOTO JAEPXKAaBHOTO MEIUYHOTO
YHIBEPCHUTETY.

Coxoabnnk C.B. — 1-p Men. Hayk, podecop, 3aBigyBad Kapeapu
nexiatpii Ta MeJUYHOI T'eHEeTHKH ByKOBMHCHKOTO Jep>KaBHOTO
MEIMYHOTO YHIBEPCHUTETY.

Tamyk B.K. — n-p men. Hayk, mpodecop, 3aBimyBau kadeapu
BHYTPIIIHBOT MemunuHY, (i3mgHOl pealimiTamii, CIOPTHBHOL
MEUIMHN ByKOBHHCBKOTO JIEP)KaBHOT'O METMYHOT'O YHIBEPCHTETY.
Trauyk C.C. — n-p mexa. Hayk, mpodecop, 3aBigyBau kadenpu
¢iziornorii im. f.JI. Kipmen6inata BykoBHHCBKOTO Jep>kaBHOTO
MEIMYHOTO YHIBEPCHUTETY.

®enip O.I. — g-p men. Hayk, mpodecop, 3aBigyBaud kadenpu
BHYTPILIHBOI MEITUIUHNA ByKOBHHCHKOTO JIep)KaBHOTO MEIUYHOTO
YHIBEpPCHTETY.

Huruxano O.B. — 1-p Men. Hayk, mpodecop, 3aBixyBad Kadeapu
TiCTOJIOTI1, IIUTOJIOTIT Ta eMOpiosorii BykoBHHCBKOTO ep:kaBHOTO
MEIMYHOTO YHIBEPCHUTETY.

IllkBapkoBchkuii I.B. — 1-p men. Hayk, mpodecop, 3aBimyBadu
kadenpu xipyprii Ne 2 ByKOBHHCBHKOTO JIepKaBHOTO MEAUYHOIO
YHIBEpCHUTETY.
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Penaxuiiina paga:
Boiiko B.B. — akanemik HarionansHoi akanemii MeIWYHUX HayK YKpaiHH, O-p MeJ. Hayk, npodecop, aupekrop [HetutyTy
3arajibHOI Ta HeBinkiagHoi Xipyprii im. B.T. 3aitueBa AMH VYkpaiuu (XapkiB, YkpaiHa).
Toxenko A.L. — 1-p Mex. HayK, Ipodecop, 3acy KeHNH JisTd HayKN Ta TEXHIKH YKpalHu, TUPEKTOp «YKpaiHCHKUH HayKOBO-
JOCHITHUN 1HCTUTYT MeIuIMHH TpancnopTy» MO3 Ykpainu (Ozneca, Ykpaina).
3anopo:xkan B.M. — 1-p Mmen. Hayk, mpodecop, pektop OnecbKoro HaliOHaJIbHOTO MEIMYHOTO YHIBEPCHTETY, aKaJeMik
Axazemii mernuHux Hayk Ykpaiau (Omeca, Ykpaina).
KoBanenko B.M. — akagemik HamionampHoi akamemii MeOWYHHX HayK YKpaiHu, A-p Med. Hayk, mpodecop, AUPEKTOp
HarionanbHOT0 HayKOBOTO LEHTPY «IHCTHTYT Kapiosorii iM. akanemika M. J{. Ctpaxecka» AMH Ykpainu (Kuis, Ykpaina).
ManbkiB B.I. — 1-p Men. Hayk, mpodecop, 3aBifyBady Biaainy HpoQiTaKTHKH CHIOKPUHHHX 3aXBOPIOBaHb YKPaiHCKOTO
HayKOBO-TIPAKTHYHOTO [IEHTPY E€HIOKPHHHOI Xipyprii Ta TpaHCIUIAaHTAlil €HJOKPUHHUX opraHiB Ta TkaHHH MO3 Ykpainu
(KuiB, Yxpaina).
I'epxapa Jlamman — npodecop, IUPeKTop NcuxiaTpudHoi KiiHiku M. Mroctepiinres (Tropray, LlBeiinapis).
36irneB Konancobki — npodecop Bumroi mkomn mequannx Hayk Koneriymy Masosience (I'poasuck-MaszoBeupkuit, [Tosbima).
Hipx Bpytuept npodecop AHTBepneHCHKOTO YHiBepcuTeTy (AHTBepIeH, benbris).
Borunapy B.I. — 1-p men. Hayk, npodecop, 3aBiayBay kageapH BHYTPIIIHIX XBopoO Ne 2 JleprkaBHOTO yHIBEPCUTETY MEAUIIUHH
ta apmanii imeni H.A. Tecreminany (Kummnis, Mongosa).
Katepeniok I.M. — 1-p Mex. Hayk, mpodecop, 3aBigyBad kadeapu aHatoMii Ta KIiHIYHOT aHaTOMIi Jlep>KaBHOTO MEIIYHOTO Ta
(apmaneptraHoro yausepcurery iM. Hikonae Tecreminany (Kuumuis, Mosgosa).
Meabnuk H.O. — 1-p meq. Hayk, podecop kadenpu ricronorii Ta emOpionorii YuiBepcurery Macapuka (BpHo, Uexis).
Makcum IloropesoB — 1a-p Mmen. Hayk, mpodecop, AUpEKTOop adopaTopii mepemoBux OiomarepiamiB Ta O0i0(i3uKH
Jlatsiiicekoro yHiBepcurery (Pura, JIaTsis).
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PATHOPHYSIOLOGICAL ANALYSIS OF MODULATION OF GABA RECEPTOR ACTIVITY
IN EXPERIMENTAL ALZHEIMER'S DISEASE

Ye.P. Dreznal, T.l. Kmet

Bukovinian State Medical University, Chernivtsi, Ukraine

Key words: Alzheimer’s disease, Resume. The annual increase in the number of older people in the world leads to
carbacetam, behavioral response, the fact that diseases associated with human aging are becoming increasingly
memory. relevant. Existing and new data indicate a significant role of the GABA-ergic

system in the mechanisms of Alzheimer's disease. In particular, it is known that
Bukovinian Medical Herald. 2025. v. the use of GABA-ergic compounds is associated with improved cognition. Some
29, No 2 (114). P. 74-79. of the nootropics counteract the neurotoxicity of S-amyloid through the activation
of GABA-ergic neurotransmission and themselves exhibit anti-amyloidogenic
effects, which leads to a decrease in its deposition. Nevertheless, there are still
DOI: 10.24061/2413- madny unclear quJef]tions,hthle answers to which could contribute to the prevention
and treatment of the pathology.
0737.29.2.114.2025.13 Obijective of the work was to study the effect of carbacetam, as a modulator of
GABA receptors, on behavioral response of rats of different ages with
scopolamine induced Alzheimer’s disease.
Material and methods. The experiments were conducted on nonlinear albino
mature and old male rats. Alzheimer’s disease was simulated by scopolamine
hydrochloride (Sigma, USA) introduced intraperitoneally (i/p) in the dose of
Ev 1 mg/kg of the body weight once a day for 27 days. On the 28" day, carbacetam
was introduced intraperitoneally at a dose of 5 mg/kg once a day during 14 days.
The functional state of the central nervous system was assessed by the behavioral
response of rats in “open field” and conditioned passive avoidance reflex
(CPAR) tests. The results were processed statistically by means of the t-Student
criterion. The differences were considered statistically confident with p<0,05.
Results. Based on our research, we established that carbacetam positively
changes indicators of motor, orientation-learning activity, emotional reactions
and vegetative behavior in rats with Alzheimer’s disease. An increased latent
period of entrance into the dark block after the introduction of carbacetam
reflects effective maintenance of the conditioned passive avoidance reflex to
electric painful stimulation. It demonstrates the improvement of cognitive
function of rats of different ages with Alzheimer’s disease promoted by the new
endogenic modulator of the GABA-ergic system.
Conclusion. Modulation of GABA receptors with carbacetam confirms the
suggestion concerning their role in the mechanisms of adaptation, learning
activity and memory in rats of different age with experimental Alzheimer’s
disease.

E-mail: dreznal555@gmail.com

HATO®I3I0JIOTTYHHH AHAII3 MOAYIALII AKTHBHOCTI TAMK-PEI[EIITOPIB
IIPH EKCIIEPUMEHTAJIbHIH XBOPOKBI AJTBIITEHMEPA

E.I1. J/Ipe3nans, T.1. Kmemo

Kniouoegi cnosa: xeopoba Peztome. [lopiune 30invuiennss y c8imi Kinbkocmi niodell cmapuioco 6ixy
Anvyeetimepa, xapboayeman, npu3zeooums 00 MmMo20, WO 3aXB0PIOGAHHS, NOB'A3aHI 3i CMAPIHHAM JI0OUHU,
no6edinKosi peaxyii, nam'smo. Habysaome 6ce Oinbwioi akmyanvHocmi. IcHyOUi ma HO8I OaHi csiduams npo

snauny poav [AMK-epeiunoi cucmemu 6 Mexawizmax po3eumky Xeopoou
Byxosuncoruii meouunuil icHuK. Anvyeeiivepa. 3oxpema gidomo, wo euxopucmanus I'AMK-epziunux cnonyk
2025. T. 29, Ne 2 (114). C. 74-79. nog’szame 3 NOKPAWEHHAM Ni3HAHHA. Jleaki 3 Hoomponie npomudilome

HetipomokcuuHocmi  f-aminoioy — uepez  axmusayito I AMK-epeiunoi
Helippompaucmicii ma cami no cobi UAGIAIOMb AHMUAMILOIO02eHHY 0it0, WO
npu3eo0umsb 00 3HUJICEHHS 1020 GiOKNadeHHs. Tum He MeHWw, 3aTUUAEMbCS
bazamo He3pO3yMIIUX RUMAHb, 8i0N0BIOT HA AKI Mo2u 6 cnpusmu npogiraxmuyi
ma aiKy8aHHIO NAMoN02ii.
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Mema pobomu — susuenns eniugy rapbdoayemamy, sx mooyasmopa I'AMK-
peyenmopie, Ha  NOGeJIHKOGY  peakyilo  wypié  pi3Ho20 6Ky  3i
CKONONAMIHOIHOYKOBAHOI0 X60p060I0 Anvyeetimepa.

Mamepian i memoou. Excnepumenmu npogoounyu HA HeNHIUHUX OIux
Ccmamesgo3pinux i cmapux camyax wypie. Xeopoby Anvyeelimepa mooeniosanu
CKONOJIAMIHY 2I0poxn0puodoM (Sigma, CILA), aKull 8600UU
BHYMPIWHbO0UEPeBUHHO (8/n) y 003i | me/xe macu mina I paz Ha 000y npomszom
27 ouie. Ha 28-my 000y enympiuiHbouepegHo 8600unu Kapbayemam y 003i 5
me/ke 1 pas Ha 000y npomseom 14 Ownie. @YHKYIOHANLHUL CTMAH YEeHMPATbHOL
HepPB0BoI cucmemu OYiHIO8AIU 3 NOBEOIHKOBOI PeaKYI€r uypie y «8iOKpUmomy
ROy Ma mecmamu YMOSHO20 peguexcy Nacusno2o yHuxknenus. Pesynbmamu
00pobsiiu  cmamucmuuno  3a  00nomoeorw  t-xpumepiio  Cmoiodenma.
Biominnocmi esasicanu cmamucmuuno docmogipuumu npu p<0,05.
Pesynomamu. Ha ocnogi Hawux 00caiodicenb Mu 6CIanosuiy, wo Kkapbayemam
NO3UMUEHO 3MIHIOE NOKA3HUKU PYX060i, OPIEHMOBHO-HAGYANbHOI AKMUGHOCHI,
eMOyiuHUX peakyill i 6ecemamugHoi NoGeOiHKU Y wypie i3 X80poHoio
Anvyeetivepa. 30invuienna 1amenmuo2o nepiody 6xody 6 memHull 010K nicis
68e0eHHA Kapbayemamy c8iouumes Npo e@ekmueHy NiOMpuMKy YMOBHO20
pegrexcy nacuenozo0 YHUKHEHHS HA eleKmpuyne 001608¢ NOOPAZHEHHSL.
Iokazano nokpaweHHs KOSHIMUBHUX DYHKYIU wiypie pisHo20 BIKY 3 X80p060I0
Anvyeetimepa 3a 00nomo2or0 108020 eHdozeHno2o mooynamopa I AMK-epeiunoi
cucmemu.

Bucnoeok. Mooynayis [I'AMK-peyenmopis kapbayemamom niomeepoxicye
NpUnyWeHHs Wooo ix poni 6 Mexanizmax aoanmayii, HaguarbHOI OisbHOCIE Mma

nam’smi y wypie pizHozo 6iKy 3 eKCHepuMeHmaIbHOI0 X60poboio Anvyeelivepa.

Introduction. The annual increase in the number of
older people worldwide results in the occurrence of
diseases associated with human aging that become more
and more relevant. For example, approximately 6,9 million
Americans at the age of 65 and older live with Alzheimer’s
disease today. This amount could rise to 13,8 million by
2060 in case medical programs are not developed to
prevent or treat this condition since it remains the fifth
leading cause of death among the population aged 65 and
older [1]. It is usually diagnosed in people over 65 years of
age, but unfortunately, its prevalence and “rejuvenation”
have been observed recently. Early-onset dementia
accounts for up to 9% of its occurrence.

Alzheimer’s disease is a multifactorial progressive
neurodegenerative disease characterized by protein
conformation disturbance followed by subsequent protein
aggregation, dysfunction and death of brain neurons [2].
The etiology of the disease is not clearly understood;
therefore, a number of theories have been suggested over
the last few decades. Today, there are many hypotheses
concerning the development of the disease, which form the
base for a large number of strategies of therapeutic effect
in progressive neurodegenerative diseases. Treatment of
the pathology studies involves the use of drugs of various
pharmacological groups, which, in the majority of cases,
are unable to stop the progression of the brain damage
process. Therefore, the search for new ways to correct the
pathology focuses on preserving and possibly restoring
nerve cells and neural connections, which is quite relevant.

Over the past decade, numerous scientific studies have
shown that the use of GABA-ergic compounds is linked to
improved cognition. Specific nootropic agents counteract
the neurotoxicity of B-amyloid by activating GABA-ergic
neurotransmission, and they exhibit an anti-amyloidogenic

effect, resulting in a decrease in its deposits [3, 4, 5].

In particular, it is known about the role of GABA in the
formation of long-term memory [6]. As well as information
from our previous publications [7], where it was reported
that the behavior of sexually mature rats with Alzheimer’s
disease in the "open field" and conditioned passive
avoidance reflex (CPAR) tests after administration of
carbacetam for 14 days characterizes a probable significant
limitation of their signs of neurological deficit and its
integral indicators. Therefore, we were interested in
studying the same data in old individuals and comparing
them with the results of sexually mature animals, taking
into account the statistical data of the predisposition to this
pathology in the elderly and to expand the understanding
of the pathogenetic mechanisms of neurodegenerative
processes.

Objective. Objective of the work was to study the
effect of carbacetam, as a modulator of GABA receptors,
on behavioral response of rats of different ages with
scopolamine induced Alzheimer’s disease.

Material and methods. The experiments were
conducted on nonlinear albino mature and old male rats,
kept under standard vivarium conditions, on well-balanced
forage and with free access to water. The study was
conducted keeping to the main principles of the European
Convention for the Protection of Vertebrate Animals used
for Experimental and other  Scientific  Purposes
(18.03.1986); the EU Directives Ne 609 of 24.11.1986, and
the Order of the Ministry of Health of Ukraine Ne 690 of
23.09.2009 (Protocol Ne 5 of 16.12.24. of the Commission
on Biomedical Ethics on compliance with the moral and
legal rules of conducting medical scientific research of
Bukovina State Medical University). At the beginning of
the study, all the rats were divided into two groups: 1 —
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control group; 2 — rats with simulated Alzheimer’s disease.
At the beginning of the experiment, all rats were divided
into two groups: the first group was control rats; the second
group was rats with a model of Alzheimer’s disease, which
was created by intraperitoneal (i/p) administration of
scopolamine hydrochloride (Sigma, USA) at a dose of 1
mg/kg body weight once a day for 27 days [7].On the 28™
day, the group of rats with simulated Alzheimer’s disease
was divided into two subgroups: the rats introduced to the
physiological solution (saline) and the rats with i/p
introduction of carbacetam in the dose of 5 mg/kg of the
body weight [7].

The functional state of the central nervous system was
studied using the “open field” and CPAR tests [8]. As is
known, the “open field” test is designed to study the
behavior of rodents under new stressful conditions and
allows you to assess the characteristics of individual
behavioral elements; the level of emotional and behavioral
activity of animals; the strategy of exploratory/protective
behavior and signs of neurological deficit [9]. It was
carried out using a chamber with plastic walls, where the
floor was divided into equal squares with holes that imitate
a burrow at the intersection of lines. Rats of all groups were
placed in the center of the chamber in turn and the time of
the adaptation period of “immobility” — the latent period
was recorded, after which their behavior was observed for
3 min. At the same time, the following indicators were
recorded: motor activity — the number of crossed squares;
orienting and exploratory activity — the number of vertical
stands, inspection of holes; emotional reactions -
grooming (washing), fecal boluses (defecation), urination
(urination).

Memory was assessed using the CPAR test or the
“dark-light chamber” test, which is designed to study the
behavior of animals under a free choice of comfortable
conditions and the state of memory processes. A chamber
was used to conduct it, which consisted of a lighted and
dark compartments, which were connected by an opening
that imitates a burrow. The floor of the chamber in the dark
compartment was electrified. Rats were placed in the light
compartment. After the time spent in the lighted
compartment, the rats entered the dark compartment, the
opening was closed, and the rodents were stimulated with
a stabilized electric current of 0.8 mA (electropain
stimulation). The time of the latent period was recorded.
Rats in which the latent period of entering the dark
compartment exceeded 3 min and which tried to re-enter
the dark compartment were removed from the experiment.

The results were processed statistically by means of the
parametric t-Student criterion, nonparametric Mann-
Whitney U-criterion. The differences were considered
statistically confident with p<0,05.

Results and discussion. The “open field” test makes it
possible to learn the behavioral response of rats, assess the
degree and dynamics of certain behavioral elements, the
level of emotional-behavioral response, learning and
defensive behavior of animals, the ability to remember
orientation stimuli, symptoms of neurological deficiency,
and locomaotor stereotype. As the results of our studies, we
examined carbacetam effect on the behavioral response of
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mature and old rats during experimental Alzheimer’s
disease.

Under conditions of the test, the duration of the
adjacent latent period in mature rats with simulated
Alzheimer’s disease was 67,5 % longer (Fig. 1) than in the
group of intact control. The similar period was 56,1 %
longer in the group of old rats in comparison with the intact
control.
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Fig. 1. Latency period indicators of male rats of different
ages with Alzheimer's disease in the «open field» test
Notes: * — statistical significance in comparison of mean
values with the control; **— statistical significance in
comparison with the Alzheimer's disease group

This parameter 25,2 % decreased in mature rats
introduced to carbacetam during 14 days, 22,7 % — in old
rats, and it did not differ reliably from that of the control.
Considering the peculiarities of the test including light
open space and strange surroundings, we can suggest
occurrence of certain tension and behavioral changes of
rats. This parameter is indicative of confusion, fear,
disorientation in the strange surroundings. Moreover,
mature rats demonstrate marked  disorientation.
Nevertheless, carbacetam introduction improves the
parameter studied, especially in mature rats. It is indicative
of the activation of natural adaptive reactions under the
influence of modulation of GABA receptors, which play an
important role in memorization processes [10].

The study of indicators of learning activity (Fig.2.)
found 23,7 % decrease of motor (horizontal) activity of
mature rats with experimental Alzheimer’s disease and
40,2% decrease in old rats in comparison with the control
group. Although, 14-day carbacetam introduction
promoted increase of learning activity in both groups.

Thus, it 19,9 % increased in mature rats and 29,8 % in
old ones. Improvement of horizontal motor activity might
be associated with inhibition of psychological tension in
animals provided by activation of GABA receptors [11].

Further study of rats’ behavior in “open field” test
showed changes in orientation-learning behavior. Thus,
frequency of vertical positions (rising on the hind legs)
compared to the intact control (Fig.3), in mature rats with
Alzheimer’s disease 58,8 % decreased and 83,2 % — in old
ones.

At the same time, the use of the modulator of GABA
receptors promoted the increase of this indicator by 83,2%
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in mature rats and 68,5 % in old rats. Studying the learning
activity of rats (Fig.4.) we found that the amount of holes
examined by rats with Alzheimer’s disease 41,5 %
decreased in mature rats and 55,6 % in the old ones
compared.
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Fig. 2. Indicators of motor (horizontal) activity of male
rats of different ages with Alzheimer's disease in the
«open fieldy test
Notes: * — statistical significance in comparison of mean
values with the control; **— statistical significance in
comparison with the Alzheimer's disease group
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Fig. 3. Indicators of vertical (orienting) activity of
male rats of different ages with Alzheimer's disease in the
«open fieldy test

Notes: * — statistical significance in comparison of
mean values with the control; **— statistical significance
in comparison with the Alzheimer's disease group

After carbacetam correction the above indicators 32,7
and 75,0 % increased respectively. Therefore, the results
obtained enable us to suggest that carbacetam is able to
decrease anxiety level and improve cognitive mechanisms.

One of the constituent parts in studying the animal
behavior in “open field” are emotional reactions and
vegetative behavior (Fig. 5a, 5b, 5¢). We analyzed the
following: grooming, urination and fecal bolus reflecting
the anxiety level of animals.

Thus, in the group of mature rats with Alzheimer’s
disease grooming 43,9% decreased and in the group of old
rats it 64,3% decreased compared to the control group. At
the same time, these groups demonstrated a tendency to
reduce the amount of urination and fecal bolus. Under
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Fig. 4. Indicators of exploratory activity of male rats
of different ages with Alzheimer's disease in the «open
fieldy test

Notes: * — statistical significance in comparison of
mean values with the control; **— statistical significance
in comparison with the Alzheimer's disease group.
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Fig. 5. Indicators of anxiety in rats in the «open field»
test: a — grooming, b — urination, ¢ — fecal boluses
Notes: * — statistical significance in comparison of mean
values with the control; **— statistical significance in
comparison with the Alzheimer's disease group
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carbacetam effect, grooming indicator increased in
comparison with the similar one in rats with simulated
pathology. Thus, it was 64,3% higher in mature rats, and
75,5% higher in old ones. Further analysis of vegetative
behavior did not find changes in urination and defecation,
which in general enables to suggest that carbacetam does
not produce a significant effect on emotional level of rats
with  Alzheimer’s disease under the experimental
conditions. The results obtained indicate a moderate
activating effect of the modulator of GABA receptors on
the emotional control system.

Considering the fact that one of the main signs of
Alzheimer’s disease is cognitive function, we have
examined this disorder by means of CPAR test. The results
of CPAR test showed that the control group of rats formed
a stable reflex in response to painful simulation with
electric current (Fig.6, 7). Thus, comparison of the latent
period duration in rats from the control group before
carbacetam introduction with the results obtained from the
animals 24 hours after the first entrance of rats into the dark
block determined increased interval of time in 2,8 times in
mature rats and 2,1 times — in old ones. In the group of rats
which got carbacetam during this period the indicator
increased 1,2 times and 1,1 times respectively.

Before carbacetam
administration

14 days after carbacetam
administration

1 day after carbacetam
administration

—+—Control Alzheimer's disease —i— Alzheimer's disease+carbacetam

Fig.6. Effect of carbacetam on the latency period of entry
into the dark compartment of mature male rats with
Alzheimer's disease in the CPAR, M+m

Before carbacetam
administration
200

150

14 days after carbacetam
administration

1 day after carbacetam
administration

—4—Control Alzheimer’s disease == Alzheimer’s disease+carbacetam

Fig.7. Effect of carbacetam on the latency period of entry
into the dark compartment of old male rats with
Alzheimer's disease in the CPAR, M+m
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We analyzed the duration of the latent period on the
14th day after carbacetam introduction. It should be noted
that in comparison with the control group, this indicator 2,6
times decreased in mature rats with Alzheimer’s disease
and 2,4 times in old rats. At the same time, the animals
which received carbacetam presented its 3,1 time increase
as compared to the groups of experimental pathology.
Therefore, we can suggest memory deterioration in rats
with Alzheimer’s disease and its improvement after GABA
receptor modulation.

Thus, during our studies we found that carbacetam
produces a positive effect upon the indicators of motor,
orientation-learning activity, emotional reactions and
vegetative behavior of rats with Alzheimer’s disease of
different ages. It provides the basis for suggesting that
GABA receptors play a specific role in the mechanisms of
adaptation, cognitive activity, and memory. At the same
time, we should admit that old rats with Alzheimer’s
disease presented marked changes in their behavior. The
results of our study can be explained by scientific
information available that age changes depend on certain
neuron subpopulations and their synaptic contacts [12, 13].
A delicate balance between excitatory and inhibitory
circuits is fundamental to neuroplasticity and all the aspects
of brain function. Age changes in GABA signals can
disturb this balance and change susceptibility to diseases,
which we observe in our studies [14, 15].

The results obtained in our experiments indicating the
available activating effect on locomotion and increased
motor activity can be explained by a reduced level of stress
and anxiety in experimental animals. It is indicative of
anxiolytic properties of carbacetam due to the effect on
GABA receptors. The spatial-temporal activity of
GABAergic interneurons of the hippocampus is known to
be crucial for the regulation of the neuron network activity
associated with memory [16]. It is responsible for the
maintenance of the excitatory/inhibitory balance and
synchronization of activity of several populations of
pyramidal neurons in the hippocampus [17]. GABA is
known to participate in the formation of learned fear.
Certain scientific evidence indicates that GABA-ergic
system takes part both, in the formation and consolidation
of conditional fear stimuli. GABA activity might be
associated with other cognitive processes, including
working memory and inhibition of thoughts [18].

Thus, modulation of GABA receptors realized by
carbacetam confirms the suggestion about their role in the
mechanisms of adaptation, cognitive activity and memory
in rats of different ages with experimental Alzheimer’s
disease.

Conclusions. 1. In old male rats with Alzheimer's
disease, according to the «open field» and CPAR tests,
changes in behavioral reactions were detected: an increase
in the latent period of "immobility", a decrease in motor,
orientation-exploratory activity; a reduction in the latent
period of entry into the dark compartment, the violations of
which are more pronounced than in sexually mature
individuals.

2. Carbacetam, as a modulator of GABA receptors,
reduces the duration of the latent period of "immaobility",
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increases motor, orientation-exploratory activity and does Prospects for further research. The obtained data
not change the frequency of vegetative reactions - fecal encourage further study of the impact of GABA receptor
boluses and defecations, which indicates a decrease in  modulation on the condition of other organs, which may
neurological deficit and its integral indicators with better  serve as a theoretical basis for identifying opportunities for
results in sexually mature rats compared to these old  correction and prevention of neurodegenerative processes.
rodents.
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