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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

High fructose intake disrupts metabolic homeostasis, leading
to neuronal dysfunction. This study aimed to evaluate the effect
of glibenclamide on hippocampal and basolateral amygdala
neurons in rats subjected to chronic fructose consumption. Male
albino rats were divided into three groups: (I) a Control group
(standard drinking water for 6 weeks, n=>5), (II) a Fructose group
(20% fructose solution for 6 weeks, n =5), and (III) a Fructose +
Glibenclamide group (20% fructose solution with glibenclamide
at 5 mg/kg orally during weeks 3—6, n=>5). Neuronal activity was
recorded in the CA1 region of the hippocampus, and responses
were classified as tetanic depression—posttetanic depression
(TD-PTD), tetanic depression—posttetanic potentiation (TD-
PTP), or tetanic potentiation—posttetanic potentiation (TP—PTP).
The high-fructose diet induced progressive hyperglycemia
and suppressed background spike activity. Glibenclamide
normalized firing rates and shifted the distribution of synaptic
responses toward a predominance of inhibition. Reduced
tetanic potentiation observed in fructose-fed rats was enhanced
by glibenclamide, while tetanic depression was significantly
increased. These findings demonstrate that glibenclamide
modulates the excitation—inhibition balance in hippocampal
and amygdala networks under metabolic stress, suggesting
its therapeutic potential in preventing neurodegenerative
complications associated with metabolic syndrome.

Key words. Glibenclamide, hippocampus, amygdala, fructose,
metabolic syndrome, neuronal excitability, synaptic plasticity,
electrophysiology.

Introduction.

Glibenclamide is a classical drug belonging to the sulfonylurea
derivatives, first introduced into clinical practice in 1969. Since
then, it has been established as a primary therapeutic agent for
type 2 diabetes mellitus [1]. Historically, its therapeutic effect
was attributed solely to its ability to stimulate insulin secretion by
blocking pancreatic ATP-sensitive potassium (K _ATP) channels
composed of SUR1 and Kir6.2 subunits in pancreatic -cells
[2]. This well-characterized mechanism has provided effective
glycemic control for millions of diabetic patients worldwide.
However, over the past decade, the scientific perspective on
glibenclamide has changed dramatically. The drug has drawn
renewed research interest—this time as a potent neuroprotective
agent [3]. Recent studies have revealed that glibenclamide exerts
pronounced pleiotropic protective effects in various forms of
acute central nervous system injury [4]. It has demonstrated
beneficial effects in clinically relevant models of ischemic and
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hemorrhagic stroke, traumatic brain injury, spinal cord injury,
and neonatal hypoxic-ischemic encephalopathy. Of particular
interest is the fact that glibenclamide's neuroprotective action
is mediated through mechanisms fundamentally distinct from
its hypoglycemic effect [5,6]. A key factor is the drug's ability
to inhibit the recently characterized SURI-Trpm4 channel
(formerly known as the SURI-regulated NCCa-ATP channel)
and, in certain cases, to modulate K ATP channels within the
brain [7]. This discovery has provided a new perspective on the
therapeutic potential of this well-known drug. Recent clinical
studies confirm that glibenclamide exerts significant effects
on the cerebral microvasculature—reducing edema formation,
preventing secondary hemorrhages, inhibiting necrotic cell
death, exerting potent anti-inflammatory effects, and promoting
neurogenesis [8-10].

These effects open new avenues for the use of glibenclamide
in neurological practice, positioning it as a promising candidate
for drug repurposing as a neuroprotective agent. In light of
these considerations, the present study aimed to perform an
electrophysiological assessment of the hippocampus and
basolateral amygdala in rats with fructose-induced metabolic
disturbances and to evaluate the protective efficacy of
glibenclamide under these pathological conditions.

Materials and Methods.

Study design: Experiments were conducted on fifteen male
albino rats (200 = 30 g) obtained from the Experimental Center
of the L.A. Orbeli Institute of Physiology. The animals were
housed under standard laboratory conditions with a 12-hour
light/dark cycle, at a temperature of 22-24 °C and relative
humidity of 40-60%. They were randomly divided into three
groups (n=5 per group):

1. Control group: Received standard drinking water for 6
weeks.

2. Fructose group: Received drinking water containing 20%
fructose daily for 6 weeks.

3. Fructose + Glibenclamide group: Received the same
20% fructose solution for 6 weeks along with glibenclamide
administered orally at a dose of 5 mg/kg from the third to the
sixth week.

Experimental Method:

In vivo extracellular electrophysiological studies were
conducted after 6 weeks. The animals were anesthetized with
urethane (1.1 g/kg, i.p.), immobilized with 1% ditiline (25 mg/
kg, i.p.), positioned in a stereotaxic frame, and placed on artificial
ventilation. The depth of anesthesia was continuously monitored,
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with additional urethane doses administered as necessary. At the
end of the experiment, rats were euthanized with pentobarbital
sodium (100 mg/kg). The background and evoked spiking
activity of single hippocampal neurons were recorded during
high-frequency stimulation (HFS) of the ipsilateral entorhinal
cortex, as well as the activity of single basolateral amygdala
neurons during HFS of the ventral dorsal hippocampus. To
record extracellular spike activity, a microelectrode (tip diameter
1-2 um, resistance 1.5-2.5 MQ) filled with a 3 M KCl solution
was systematically inserted into the dorsal hippocampus
according to stereotaxic coordinates (AP —3.3 mm; L + 1.5-3.5
mm; DV + 3.0—4.0 mm). The microelectrode was inserted into
the basolateral amygdala according to the following coordinates
(AP —3.24 mm, L + 5.4-5.8 mm, and DV + 9.5-10.2 mm) from
a rat brain atlas [11]. HFS of the ipsilateral entorhinal cortex
was delivered using bipolar cylindrical electrodes positioned at
coordinates AP —9 mm, L £+ 3.5 mm, and DV + 4 mm; HFS
of the hippocampus was delivered using bipolar cylindrical
electrodes positioned at coordinates AP —3.0 mm; L + 2.0 mm;
DV + 3.5 mm. The stimulation protocol consisted of rectangular
current pulses (0.05 ms duration) delivered at 100 Hz for 1
s, with an intensity ranging between 0.10 and 0.14 mA. The
neuronal spikes obtained after recording were subjected to
software-based analysis to eliminate HFS-related artifacts and
to assess spiking activity during tetanization. Based on real-time
distributions of prestimulus and poststimulus spiking activity of
single neurons, the software generated diagrams of mean firing
frequencies for pre- and post-stimulus intervals, including the
HFS period. This analysis determined the statistical significance
of differences in spike frequency between the pre-stimulus and
post-stimulus intervals, as well as during HFS (the tetanization
period). Analysis of single-neuron spike trains revealed
responses characterized by an increased firing rate—tetanic
potentiation (TP) and posttetanic potentiation (PTP)—as well as
a decreased firing rate—tetanic depression (TD) and posttetanic
depression (PTD). Mixed response patterns, such as TD—PTP
combinations, and non-reactive neurons were also identified.
For the selected experimental groups (as well as for specific
neuronal populations exhibiting the same type of response),
averaged peristimulus cumulative histograms were generated
programmatically.

Statistical analysis.

The statistical significance of the heterogeneity in interspike
interval distributions (or spike frequency) across the analyzed
time intervals (before stimulus - bs, HFS - hfs, and poststimulus
- ps) for each recorded neuron was assessed using Student's
t-test (for parametric data) and the Mann-Whitney U test (for
non-parametric data). The statistical significance of differences
in mean firing rates (Mbefore stimulus - Mbs, M during HFS -
Mhfs, Mpoststimulus - Mps) was assessed using a two-sample
unpaired Student’s t-test. Data are presented as mean = SEM. A
p-value of less than 0.05 was considered statistically significant.
Additionally, to enhance the reliability of comparisons
between pre-stimulus, post-stimulus, and tetanization spike
flows, Mann—Whitney U-tests were employed by the analysis
software («SpikeRegistrator» = Rg 1 MFC Application, Rg
1 EXE, Yerevan, Armenia). To control for multiple pairwise
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comparisons between the Control (C), Fructose (F), and Fructose
+ glibenclamide (F+G) groups, Bonferroni correction was
applied, with adjusted significance set at p < 0.0167. Specific
p-values and test statistics for key between-group comparisons
are reported in the Results section.

Results.

Under conditions of intensive consumption of dietary fructose,
abnormal synaptic activity was detected in neurons of the
hippocampus and amygdala: i) disturbances in the frequency
of pre-stimulus spiking (background activity of populations
of neurons exhibiting this type of response), ii) the ratio of
excitation and depression, iii) the intensity of responses to
high-frequency stimulation. Glibenclamide targets homeostatic
plasticity of the entorhinal cortex-hippocampus-amygdala
network by increasing the percentage and intensity of depressor
responses to high-frequency stimulation, as well as modulating
the background spiking frequency of single neurons.

We recorded a total of 175 hippocampal neurons from the
Control group, 190 from the Fructose group, and 169 from the
Fructose + glibenclamide group. In the Fructose group (after 6
weeks), we have an insignificant increase in the percentage of
neurons with TP PTP responses (12.10% vs. 10.9% in control;
P=0.5)andadecrease inneurons with TD PTD responses (43.16%
vs. 44.90% in control; P=0.7). The Fructose + glibenclamide
group exhibited a distribution similar to the Control (44.9%),
with TD-PTD responses being dominant (52.70%). The
proportion of TP—PTP responses was significantly reduced
by glibenclamide to 4.10% vs. 10.9% in Control (p = 0.003).
Fructose consumption significantly suppressed background
activity, an effect that was reversed by glibenclamide treatment.
For instance, in neurons displaying TD-PTD responses, the
mean prestimulus firing rate (Mbs) was 6.5+0.2 spike/s in the
Control group, decreased to 4.69 =+ 0.1 spike/s in the Fructose
group (p < 0.001 vs. Control), and was restored to 7.05 + 0.3
spikes/s in the F+ glibenclamide group (p < 0.0001 vs. Fructose;
p = 0.14 vs. Control). During HFS, glibenclamide modulate the
abnormal, reduced potentiation seen in the Fructose group. The
mean firing rate during HFS (Mhfs) in TP-PTP neurons was 32
+ (.2 spike/s in Controls, decreased to 19.87 £ 0.3 spike/s in the
Fructose group (p < 0.0001), and was reduced to 5.43 £+ 0.05
spikes/s in the F+G group (p < 0.0001 vs. Fructose).

In the basolateral amygdala, we recorded 168 neurons in the
Control group, 158 in the Fructose group, and 154 in the Fructose
+ glibenclamide group. Glibenclamide treatment shifted the
response profile back towards the control state (Figure 2). The
proportion of TD—PTD responses, which was 35.7% in Control,
increased to 43.0% in the Fructose group (p=0.04) and was
further elevated to 55.2% in the Fructose + glibenclamide group
(p = 0.001 vs. Control). Concurrently, the proportion of TP—
PTP responses decreased from 25.0% in Controls to 15.8% in
the Fructose group (p = 0.01 vs. Control), and to 11.7% in the
Fructose + glibenclamide group (p = 0.0002 vs. Control) (Figure
2D). The drug also modulated response intensity. In TD-PTP
neurons, the mean firing rate during HFS (Mhfs) was 0.32 +
0.01 spikes/s in Controls, increased to 0.78 + 0.01 spikes/s in
the Fructose group (p<0.0001), and was significantly reduced
to 0.36 = 0.01 spikes/s in the Fructose + glibenclamide group
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Figure 1. Peristimulus histograms of the mean impulse frequency of individual hippocampal neurons exhibiting specific response patterns —
tetanic depression and posttetanic depression (TD PTD), tetanic depression and posttetanic potentiation (TD PTP), and tetanic potentiation and
post-tetanic potentiation (TP PTP) — during entorhinal cortex stimulation in the Control (A), Fructose (B) and the Fructose + glibenclamide
(C) groups. Below each histogram, the numerical values of the mean impulse frequency are shown in real time for 20 seconds before stimulation
(Mbs+SEM), 20 seconds poststimulation (Mps+SEM), and during the high-frequency stimulation period (MhfS£SEM). n - the number of neurons
with each type of response. (D) — percentage distribution of the response types in the respective experimental groups.
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57



spikes
%g: TD PTD —C n=30
16- —%— F n=68
144 —=— F+G n=85
12+
10+
8_
61 F—FWM
4 e
29 bin=300 ms
T 5 3 0 3 7 10 13 17 20 23 bin
spikes
- =G n=21
351 TD PTP ——F  n=43
40 —— F+G n=34

7 3 0 3 7 10 13 17 20 23 bin

Average peristimulus cumulative histograms

spikes 5
%ﬁ TP PTP —= F+G n=18

20
16
12

8

4 e

0
7l

7 3 0 3 7 10 13 17 20

spikes

areactive

'35 3 0o 3 7 10 13 17 20 23 bin

Figure 3. Averaged cumulative histograms showing populations of basolateral amygdala neurons exhibiting the indicated response types in the

Control (C), Fructose (F), and Fructose + Glibenclamide (F+G) groups.

(p<0.0001 vs. Fructose) getting closer to control (p=0.005 vs.
Control).

Analysis of cumulative histograms (Figure 3) confirmed
that glibenclamide restored peristimulus activity patterns in
the amygdala towards those observed in the Control group.
A comparison of the severity of peristimulus spike activity in
the amygdala neurons of groups F, F+G with the control based
on program-averaged cumulative histograms allows us to
conclude: 1) in group F+G, the level of peristimulus spiking of
neurons with TD-PTD responses exceeds those in the control
and in group F; II) in the population of neurons with TD-PTP,
the highest level of peristimulus activity was recorded in the
F+G group; III) poststimulus spike activity of neurons with TP-
PTP responses in groups F and F+G was recorded below the
control level; IV) the peristimulus activity of areactive neurons
of the amygdala in the F+G group is significantly lower than
that in the control.

We have shown that under conditions of long-term consumption
of dietary fructose, Glibenclamide modulates the plasticity
of the entorhinal cortex-hippocampus-amygdala network by
shifting the percentage balance in favor of depressor types of
responses during HFS, as well as an increase in the intensity of
depression during the tetanization epoche (for for hippocampal
and amygdala neurons). The data expand our understanding
of the mechanisms by which glibenclamide controls brain
plasticity during metabolic disruption.

Discussion.

Our results demonstrate that glibenclamide effectively
counteracts the electrophysiological disruptions induced by a
high-fructose diet in key brain regions. In the hippocampus,
fructose consumption led to suppressed background activity
and a shift towards post-tetanic excitation, which were both
normalized by glibenclamide. The drug restored prestimulus
firing rates to control levels and rebalanced synaptic response
types, notably reducing the excessive tetanic potentiation
and favoring inhibitory patterns. Similarly, in the basolateral
amygdala, glibenclamide enhanced inhibitory tone both during
and after HFS.
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The key mechanism underlying the neuroprotective action
of glibenclamide is the inhibition of the SUR1-regulated NC
(Ca-ATP) channel, a nonselective cation channel [12]. The
regulation of this channel is mediated by intracellular calcium
and adenosine triphosphate levels [S]. Importantly, this channel
is not constitutively expressed but is transcriptionally reactivated
across all neurovascular cell types following various forms
of central nervous system injury. Blocking this channel with
glibenclamide plays a critical role in preventing necrotic cell
death during ischemic stroke and in reducing neuroinflammation
after hemorrhagic injury [13]. Investigations into the molecular
pathophysiology of the neurogliovascular unit in ischemic stroke
suggest that disrupted cellular ionic homeostasis, resulting
from altered function and regulation of ion pumps, channels,
and secondary active transporters, contributes integrally to the
development of cytotoxic and vasogenic edema and hemorrhagic
transformation [14,15]. By targeting these mechanisms,
glibenclamide exerts a multilevel neuroprotective effect. Robust
preclinical studies have demonstrated that glibenclamide
reduces infarct volume, edema, and hemorrhagic complications,
while improving functional recovery in rodent models of
ischemic stroke. In clinically relevant models of subarachnoid
hemorrhage, glibenclamide also mitigates adverse neurological
and behavioral outcomes [16,17]. In our experiments, analysis
of the synaptic activity of CA1 hippocampal neurons revealed
significant differences between the experimental groups. In the
Fructose group, responses characterized by tetanic depression
(87.9%) and post-tetanic excitation (56.8%) predominated,
whereas in the Fructose + Glibenclamide group, inhibitory
responses prevailed both during high-frequency stimulation
(93.6%) and in the post-stimulus period (52.7%). Particularly
noteworthy is the effect of glibenclamide on the prestimulus
level of spike activity: in the F+G group, spike frequency values
were restored toward control levels, as evidenced, for example,
by an increase from 4.68 to 7.05 spikes/s in neurons exhibiting
TD-PTD responses. These findings may be attributed to the
ability of glibenclamide to block SUR1-regulated channels in
hippocampal and basolateral amygdala neurons, modulate the



activity of brain K ATP channels, and influence the balance
between excitatory and inhibitory processes within neuronal
networks. Of particular importance is the regulatory influence
of glibenclamide on excitatory inputs within the entorhinal
cortex—hippocampus network, manifested as an attenuation of
abnormally high tetanic potentiation. Inneurons of the basolateral
amygdala, glibenclamide induced a complex pattern of changes,
including a marked enhancement of tetanic depression during
high-frequency stimulation in neurons with TD—PTP responses,
a shift in post-tetanic response balance toward predominant
depression (55.2%), and a modulation of peristimulus spike
activity. Overall, the obtained results are consistent with current
concepts of the pleiotropic effects of glibenclamide and broaden
the understanding of its neuroprotective potential, highlighting
its capacity to restore synaptic and network homeostasis under
conditions of metabolic and excitotoxic stress [5,18,19]. The
revealed ability of the drug to modulate synaptic plasticity
under metabolic impairment conditions opens promising
avenues for further investigation of its therapeutic potential in
neurodegenerative diseases [20].

Conclusion.

Glibenclamide demonstrates unique neuromodulatory effects
in fructose-induced metabolic dysfunction, normalizing
background firing activity in the hippocampus and amygdala,
restoring abnormal decrease in responses during tetanization,
and favoring an inhibitory synaptic response. The mechanisms
of homeostatic synaptic plasticity diverge from classical
synaptic plasticity that store information, and thus our data
expand the paradigms of glibenclamide therapy in conditions of
metabolic disorders of the central nervous system.
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Pesome

UpesmepHoe notpebneHune (hpyKTO3BI HapymaeT
METa0OJIMYECKU TroMeocTa3 ¥ MPHUBOAMT K Pa3BUTHIO
HEHpOHHOH aucyHKuuU. llenplo JaHHOTO HCCIeOBAHMS
SIBISIETCSl  OIIEHKa BIMSHUS DIMOCHKIaMHUIa Ha HEHPOHEI
THIIIOKamMIna | Oa3osiaTepalbHOW aMuIianbl y KphIC Ha
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MOZIETH XPOHHYECKOro TOTpeOneHnst (¢pykTosbl. benbie
KPBICHI, caMIlbl ObUTH paszeneHsl Ha TpH rpymmsl: (I) rpymnma
KOHTpPOJII — CTaHJapTHas NMUTbEBas BoJa B TeUeHUE 6 HEJeNb
(n = 5); (II) rpyrmna ®dpyxroza — 20%-i pacTBop (HpyKTO3BI
B Teyenue 6 memenb (n = 5); (III) rpymma ®Ppykroza +
I'mubenknamun — 20%-i pacTBOp (GPYKTO3BI C MEPOPATBHBIM
BBeIcHHMEM mHOeHKIamMuna (5 MI/Kr) B TedyeHHe 3—6-i
Henenb JkcnepuMenTta (n = 5). HeliponanbHas akTHBHOCTB
peructpupoBaniack B obmactm CAl rummokamma. OTBETHI
ObuTH  KIaccH(UIMPOBAHBl KaK TETaHWUYECKas JIeTPecCHsi—
nocrreranndeckass  genpeccus (TD-PTD), Teranmueckas
Jenpeccus—nocrrerannueckas — norennuanus  (TD-PTP)
I TeTaHUYECKast MOTEHINAUA—TIOCTTETaHUUECKast
norenianust (TP—PTP). [luera c BBICOKMM copepKaHUEM
(pYyKTO3bI BBI3bIBAJIA MPOTPECCHPYIONLYIO0 THIICPIIINKEMHUIO U
rofaBieHre (OHOBOH craiikoBOi akTWBHOCTH. [IprmeHeHue
DINOCHKIaMHa HOPMAajHM30BaJI0 YacTOTy HWMITYIECOB U
IOpUBEIO K CMEIIEHUIO PACHPEAENCHUS CHHANTHYECKUX
OTBETOB B CTOPOHY MNpeoOiaJaHusi WHTHOUTOPHBIX PEaKIHi.

VYObITOYHAs TeTaHWuYecKas IIOTEHIMAIMs, HaOMonaBmascs
y KpBIC, TONy4aBmIMX (pyKTo3y, ObUIA YCHJIEHa TIOX
JeWCTBHEM TIMOCHKIAMuAa, TOrna Kak — TeTaHW4YecKas

JieTIpeccysl 3HAYUTENIBHO ycuiuBanach. IlodydeHHbIe AaHHBIE
CBHJICTEILCTBYIOT O TOM, 4YTO IIMOEHKIAMHJ pEryInpyer
OanaHc BO30YXXIECHHS M TOPMOXKEHUS B HEHPOHHBIX CETSIX
THITIOKaMIla ¥ MMHAAJIMHBI MPU METabOIMYECKOM CTpecce,
YTO YKa3blBA€T HAa €r0 MOTEHIMAIbHYIO0 TEpalneBTUYECKYIO
3HAQUUMOCTh JUIS  NpOQUIAaKTHKH  HEHpoJaereHepaTnBHBIX
HapyUIEHHUH, CBA3aHHBIX C META0OJIMYECKIM CHHIPOMOM.
KiroueBbie cJI0Ba: INOEHKIIaMHU I, THITIOKAMIT,
MUHJAJINHA, ¢dpykro3a, METabOJIMIeCKUH CHUHJIPOM,
HeHWpoHaibHasl BO3OYAMMOCTb, CHHANTHYECKAs TIACTHYHOCTD,
ANMEKTPOYUIUOIIOTHSL.



	Title

