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	 Epilepsy is a chronic non-communicable disease of the brain, which is estimated 
that five million people are diagnosed with epilepsy every year worldwide. In this regard the 
study studied the anticonvulsant properties of annulated 4-(6-phenyl-7H-[1,2,4] triazolo [3,4-b] 
[1,3,4] thiadiazin-3-yl)-aniline. Anticonvulsant activity was evaluated in various experimental 
models of convulsions in laboratory rodents. Oral dosages of 3, 10, 30, and 60 mg/kg of the study 
substances were given one hour prior to the experiment. Pentylenetetrazole (PTZ) convulsions 
were modeled using PTZ at a dose of 7 mg/kg subcutaneously, isoniazid convulsions were 
modeled using an oral dose of 300 mg/kg, and bicuculline convulsions were modeled using a 
subcutaneous dose of 2,7 mg/kg. Also, comparatively studied the antiepileptic activity of triazole 
derivatives with the well-known antiepileptic drug carbamazepine. In the conducted studies 
the studied compound  showed carbamazepine-like activity at doses of 3 and 10 mg/kg in the 
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model of seizures caused by strychnine, while at a dose of 30 mg/kg it showed high activity and 
in models induced using bicuculin and isoniazid, the studied drug showed activity similar to 
carbamazepine. On the contrary, the model of seizures induced by PTZ showed high activity 
at doses of 3, 10 and 30 mg/kg. The results obtained showed that triazole derivative had a 
pronounced antiepileptic activity, and further study can be proposed as a potential antiepileptic 
drug.

Keywords: Epilepsy; seizures; carbamazepine; benzodiazepines; sodium channels; 
pentylenetetrazole.

	 A chronic, non-communicable brain 
disorder, epilepsy affects approximately 50 million 
people globally1. It is believed that 4 to 10 persons 
out of every 1000 are estimated to have active 
epilepsy, meaning they require medication or have 
periodic seizures. An estimated five million people 
receive an epilepsy diagnosis each year worldwide. 
49 new cases per 100,000 people are reported each 
year in high-income nations. The rate can be more 
than twice as high (139 cases per 100,000 people) 
in low- and middle-income nations.
	 The most popular method of treating 
epilepsy is medication. There are currently over 
30 antiepileptic medications on the market. 
Antiepileptic medications can lessen the frequency 
and severity of epileptic seizures as well as 
successfully prevent them. One medication is used 
in small doses at first, and then its dosage is raised. 
On the other hand, it is occasionally necessary 
to combine multiple antiepileptic medications 
(AEDs) in order to control seizures2.
	 Anticonvulsants combine a large 
group of chemicals that can suppress or prevent 
seizures caused by various convulsive agents. 
They are conditionally divided into universal 
anticonvulsants and antiepileptics. From 
a chemical point of view, these groups are 
represented by derivatives of 3,4-benzodiazepine 
(diazepam, phenazepam, clobazam), barbituric 
and thiobarbituric acid (phenobarbital, sodium 
thiobarbital, hexenal), a derivative of tricyclic 
iminostilbene (carbamazepine), valproic acid 
(sodium valproate, calcium valproate) and 
representatives of other classes (local anesthetics, 
anesthetics, etc.)3. Often, anticonvulsants in their 
spectrum also have tranquilizing (anti-anxiety) 

properties, for example, 3,4-benzodiazepine 
derivatives (diazepam, phenazepam, tazepam, 
lorazepam). Tranquilizing and anticonvulsant 
properties have also been described for some 
7-hydroxycoumarin derivatives4, although the latter 
are not common and are usually mild.
	 The pharmaceutical industry in the 
world produces dozens of names of antiepileptic 
drugs belonging to different structural classes and 
differing in the mechanism of action in different 
nuances. The most widely used anticonvulsant 
drug carbamazepine was chosen as the reference 
drug and prototype5. For the treatment of 
epilepsy and pain related to genuine trigeminal 
neuralgia, carbamazepine is recommended6. 
Specifically, mixed seizures, partial seizures with 
complicated symptoms, and generalized tonic-
clonic seizures have all been successfully treated 
with carbamazepine6,7. Additionally, bipolar 
disorder patients with manic episodes and mixed 
manic-depressive episodes should be treated 
with carbamazepine6. Treatment for restless legs 
syndrome and alcohol withdrawal syndrome are 
two unapproved uses of carbamazepine8,9. Its 
therapeutic index is narrow for carbamazepine7. 
When taking carbamazepine, some adverse 
events may occur, especially at the beginning 
of treatment. These include dyspeptic disorders, 
headache, dizziness, drowsiness, disturbance 
of accommodation, etc. The drug depresses 
psychomotor reactions, and therefore it is not 
recommended to prescribe it to transport drivers 
and representatives of similar professions. The 
tolerance of ethyl alcohol against the background 
of the action of carbamazepine is reduced. With 
the appearance of allergic reactions, leukopenia, 
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or thrombocytopenia, the drug is canceled. In 
connection with the possibility of the last two 
complications, systematic monitoring of the 
composition of peripheral blood is necessary.
	 Triazolo[3,4-b][1,3,4]thiadiazines are 
an important class of bicyclic heterocyclic 
compounds. There is sufficient information in 
the literature on the synthesis10, 11, as well as 
bactericidal, fungicidal12, anti-inflammatory, 
antimicrobial13-16, and other types of activity17. 
Therefore, the synthesis of new heterocyclic 
compounds containing fragments of this bicycle 
and the study of their biological properties is very 
interesting. Compounds with a 1,2,4-triazole ring 
in their structures have a strong potential to prevent 
seizures, according to the literature18, 19. The aim of 
this study is to create an anticonvulsant drug based 
on 4-(6-phenyl-7H-[1,2,4] triazolo [3,4-b] [1,3,4] 
thiadiazin-3-yl)-aniline ( compound 2).

Material and Methods

	 The “European Convention for the 
Defence of Vertebrates Used for Experiments or 
Other Scientific Purposes” (Strasbourg, 03/18/1986) 
governed the conduct of the experiments and 
its international recommendations. Before the 
experiment began, the Republic of Uzbekistan’s 
Ethic Committee gave its approval (protocol ¹ 1/1-
1628, 14/02/2023).
	 The experiments were carried out in 
the daytime, under natural light, on mature male 
mice weighing 18-24 g. For all preparations for 
each test, 6-10 animals were used. Throughout 
the experimental investigations, every lab animal 
was housed in a typical vivarium with unrestricted 
access to water and a full laboratory diet.
	 The objects of study were 4-(6-phenyl-
7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-
yl)-aniline (compound 2) and the reference 
drug carbamazepine. Acute toxicity, locomotor 
activity, research activities, anti-anxiety activity20 
and the spectrum of anticonvulsant action were 
determined, their activity was studied on models 
of pentylenetetrazole (PTZ) (Sigma Aldrich), 
strychnine (Sigma Aldrich), bicuculin (Sigma 
Aldrich) and isoniazid (Acros) seizures. The doses 
used for compound 2 were 3;10;30 and 60 mg/kg 
orally in all of experiments.

	 The presence of GABAergic properties of 
the selected compounds was studied on the model 
of corazole and bicuculin seizures. The mechanism 
of the convulsive action of corazole is due to the 
inhibitory effect on the GABA-site, which leads to a 
weakening of the GABA-ergic inhibitory processes 
in the central nervous system. The strychnine 
convulsions model reproduces conditions similar 
to primary generalized convulsions in humans21. 
The anticonvulsant activity of compounds in 
this model can be associated with both direct 
activation of glycine-sensitive receptors and 
concomitant potentiation of glycine- and GABA-
ergic activity22. Isoniazid drug blocks the enzyme 
glutamate decarboxylase, resulting in reduced 
GABA biosynthesis23. As a result of the elimination 
of GABAergic inhibition, hyperexcitability of 
neurons and convulsions develop.
Analysis of statistics
	 The collected data were subjected to 
one-way analysis of variance using the standard 
software program BIOSTAT 2009 and variation 
statistics using the paired Student’s test, along with 
a determination of the significance of the indicators 
(Mean±Std error). Variations between the groups 
under comparison were deemed noteworthy when 
the 95% p-value was less than 0.05.

Results

Chemical characterization of 4-(6-phenyl-
7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)-
aniline (compound 2)
	 In order to obtain annulated heterocyclic 
compound, we for the first time carried out the 
heterocyclization of 4-amino-3-(4-aminophenyl)-
1H-1,2,4-triazole-5(4H)-thione (1), which can 
easily exist in protic solutions in the thiol form 
– 4-amino-5-(4-aminophenyl)-4H-1,2,4-triazole-
3-thiol (1a) with phenacyl bromide. Condensation 
of thiol (1a) was carried out by heating equimolar 
amounts of reagents in ethanol at the boiling 
point of the solvent for 5 hours. As a result, a 
heterocyclization product, 4-(6-phenyl-7H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-3-yl)aniline (2), 
with a high ( 92%) yield as a yellow powder 
(Fig.1.):
	 Earlier24, compound 2 was obtained 
starting from potassium salts of N1-acyl-N2-
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Table 1. The effect of compound 2 on LA and research 
activity with a single administration 

of n = 10

Doses of 	 Number of line 	 Number of mink 
compound 2	 intersections	 studies

Control (sal.s-n)	 7,2±1,92 	 6,8±1,68
3 mg/kg p.o.	 12,2±1,92* 	 10±1,68*
10 mg/kg p.o	 14,83±3,01*	 12,2±0,43*
30 mg/kg p.o	 15,83±2,58*	 17,1±1,29*
60 mg/kg p.o	 9,2±1,92* 	 10±1,68*

Note. * p<0.05 when compared to the matching control

Fig. 1. Chemical characterization of 4-(6-phenyl-
7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-3-yl)-

aniline (2).

Fig. 2. Synthesis of 4-(6-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)-aniline (2)

dithiocarbazates and hydrazine hydrate, followed 
by heterocyclization of the resulting substituted 
triazole (1a) with phenacyl bromide in ethanol. 
However, the yield of the product is 59%. 
According to the method developed by us, the yield 
is 30% higher than in the literature24.
	 Detection in the 1H NMR spectrum of 
a new singlet signal of methylene group protons 
(S-CH2) at 4.04 ppm. and the disappearance of the 
proton signal of the amino group of the triazole 
ring (NH2) at 5.63 ppm, as well as the absence 
of C=O signals in the IR spectrum in the region 
of 1645 cm–1 and the presence of absorption of 

the C=N group at 1628 cm–1 for at C- 8 indicate 
the closure of the cycle with the receipt of a new 
bicyclic product 2.
	 Its 13C NMR spectrum shows the presence 
of signals in the region of a weak field of carbon 
atoms at 116.7 (C-1'), 117.4 (C-3',5'), 128.6 (C-1'’), 
130.1 (C-2' ,6'), 131.2 (C-2'’,4'’), 133.1 (C-3'’), 
134.6 (C-6'’), 144 (C-8), 148.4 (C-4', 5'’), 153.7 
(C-3), 157.2 (C-5) ppm, which are complemented 
by one signal in a strong field at 23.5 (C-7) ppm. It 
should be noted that the signal of the carbon atom 
at C-3 is significantly shifted to a stronger field 
(153.7 ppm) compared to the indicator (181.5 ppm) 
of the analogous carbon atom at 4-amino-3-(4- 
aminophenyl)-1H-1,2,4-triazole-5(4H)-thione (1). 
These data unambiguously confirm the structure of 
compound 2.
	 Synthesis of 4-(6-phenyl-7H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-3-yl)-aniline (2). 



2461Sanoev et al., Biomed. & Pharmacol. J,  Vol. 16(4), 2457-2467 (2023)

Table 2. The effect of compound 2 on the feeling of anxiety a single administration of n = 10

Doses of 	 Time location in 	 Time location in 	 The number of 	 The relationship 
compound 2	 light compartments 	 dark compartments 	 transitions from 	 of time spent in a 
	 in seconds	 in seconds	 camera to camerain 	 light and dark 
			   seconds	 camera

Control 	 47±3.6	 73±4.34	 7.6±0.24	  0.64
(PTZ 25 mg/kg s/c)
3 mg/kg + PTZ	 68±4.8*	 52±2.89*	 10.4±0.12*	 1.3
10 mg/kg + PTZ	 76±4.34*	 44±4.09*	 12.1±0.45*	 1.73
30 mg/kg + PTZ	 87±4.58*	 33±3.37*	 14.3±0.48*	 2.64
60 mg/kg + PTZ	 60±2.6*	 60±3.85*	 9.2±0.96*	  1.0

Note. * p<0.05 when compared to the matching control

Table 3. Effect of compound 2 and Carbamazepine on survival and latency 
of strychnine-induced convulsions (1.2 mg/kg, s.c) (n = 10)

Substances	 Mean latency 	 Duration 	 Survival 
	 to clonic seizures, 	 of seizures, 	 in %
	 in sec.	 in sec.

Control (strychnine)	 10/10a360±43.38	 108±26.03	 0
(Compound 2) 3 mg/kg + strychnine	 6/10 a705±86.76*	 258±14.46*	 50
(Compound 2) 10 mg/kg + strychnine	 6/10 a615±28.92*	 148±19.28*	 50
(Compound 2) 30 mg/kg + strychnine	 5/10 a438±14.46*	 78±16.87*	 80
(Compound 2) 60 mg/kg + strychnine	 10/10 a552±28.92*	 66±12.05*	 30
Carbamazepine 20 mg/kg.+ strychnine	 5/10 a480±28.92*	 60±14.46*	 70
Carbamazepine 50 mg/kg.+ strychnine	 6/10420±43.38*	 438±28.92*	 50

Note. * p<0.05 when compared to the matching control
a – how many of the group’s mice experienced seizures

A mixture of 0.5 g (2.4 mmol) 4-amino-3-(4-
aminophenyl)-1H-1,2,4-triazole-5(4H)-thione (1) 
and 0.48 g (2.4 mmol) phenacyl bromide in ethanol 
(10 ml) was boiled for 5 hours. After the solvent 
was distilled off, the residue was treated with water, 
the yellow precipitate formed was filtered off, 
dried in air, and a powdered product, 4-(6-phenyl-
7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)
aniline (2). Yield 0.68 g (92%), yellow powder, mp. 
250–2510Ñ, Rf=0.73 (chloroform:ethanol - 10:1). 
IR spectrum, í, cm–1: 3314 (NH2-Ar), 1628 (C=N). 
UV spectrum, ëmax: 276 nm. 1H NMR spectrum 
(DMSO-d

6
, ä (ppm), J (Hz)): 4.41 (2H, s, S-CH2), 

5.69 (2H, br.s , NH2-Ar), 6.69 (2Í, d, J=8.5, H-3',5'), 
7.61 (3H, dd, J=6.0, 6.7, Í-2'’,3'’,4'’ ), 7.72 (2H, d, 
J=8.5, H-2',6'), 8.21 (2H, d, J=6.5, H-1'’,5'’). 13Ñ 
NMR (CD3COOD, ä (ppm), J (Hz)): 23.5 (Ñ-7), 
116.7 (Ñ-1'), 117.4 (Ñ-3', 5'), 128.6 (C-1'’), 130.1 

(C-2', 6'), 131.2 (C-2'’,4'’), 133.1 (C-3'’), 134.6 
(C-6'’), 144 (C-8), 148.4 (C-4', 5'’), 153.7 (C-3), 
157.2 (C-5) (Fig.2.).
Pharmacological studies of 4-(6-phenyl-
7h-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)
aniline
Study of acute toxicity parameters of 4-(6-phenyl-
7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)
aniline (compound 2)
	 It has been established that 4-(6-phenyl-
7H-(1,2,4)-triazolo[3,4-b]-(1,3,4)-thiadiazin-3-
yl)-aniline (2) causes animals the same picture of 
poisoning. With the introduction of the substance 
in doses from 500 to 1000 mg/kg, it did not cause 
significant changes in the general condition and 
behavior of intact animals, with the exception of a 
short-term increase in breathing. With an increase 
in the dose (starting from a dose of 1500 mg/kg), 
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Table 4. Effect of compound 2 and carbamazepine on survival and latency of during convulsions caused by 
bicuculline (2,7 mg/kg, s.c.), (n=10)

Substances	 Beginning of 	 Duration 	 Number 	 Survival 
	 convulsions, min.	 convulsions, 	 convulsions	 in %
		  min.

Control (bicuculline)	 10/10 a228±12.05	 108±8.43	 2	 30 %
(Compound 2) 3 mg/kg + bicuculline	 5/10 a480±10.84*	 492±9.64*	 1	 80 %
(Compound 2) 10 mg/kg + bicuculline	 5/10 a430±9.15*	 420±28.92*	 1	 90 %
(Compound 2) 30 mg/kg + bicuculline	 6/10 a315±21.69*	 315±19.28*	 2.75	 70 %
(Compound 2) 60 mg/kg + bicuculline	 5/10 a438±24.1*	 612±26.51*	 4.3	 70 %
Carbamazepine 20 mg/kg.+ bicuculline	 5/10 a456±25.3*	 426±43.38*	 1.67	 100 %
Carbamazepine 50 mg/kg, + bicuculline	 6/10 a780±36.15*	 498±33.74*	 2	    100%

Note. * p<0.05 when compared to the matching control
a – how many of the group’s mice experienced seizures

Table 5. Effect of compound 2 and carbamazepine on survival and latency of during convulsions caused by 
isoniazid (300 mg/kg, in.p.), (n=10)

Substances	 Beginning of 	 Duration 	 Number 	 Survival 
	 convulsions, 	 convulsions, 	 convulsions	 time, 
	 min.	 min.		  min

Control(isoniazid)	 10/10 a29±3.4	 6.6±1.2	 1.4±0.2	 36±3.8
(Compound 2) 3 mg/kg + isoniazid	 10/10 a39.1±6.02*	 7.6±1.12*	 1.8±0.48*	 44.4±5.7*
(Compound 2) 10 mg/kg + isoniazid	 10/10 a39.8±6.7*	 7.8±1.1*	 2.2±0.8*	 47.4±5.9*
(Compound 2) 30 mg/kg + isoniazid	 10/10 a35±7.1*	 24.4±3.2*	 3.2±0.7*	 59.4±6.7*
(Compound 2) 60 mg/kg + isoniazid	 10/10 a32,6±6,8*	 32±4.1*	 3.2±0,8*	 64.6±7.4*
Carbamazepine 20 mg/kg + isoniazid	 8/10 a50±7,6*	 1±0.06*	 2.25±0.5*	 70.25±8.9*
Carbamazepine 50 mg/kg + isoniazid	 10/10 a55,2±7,8*	 42.6±6.5*	 5±1.2*	 84.8±8.4*

Note. * p<0.05 when compared to the matching control 
a – how many of the group’s mice experienced seizures

Table 6. Effect of Synthetic Compound 2 and Carbamazepine on convulsion threshold in PTZ-
induced convulsion models 90 mg/kg s.c. (n=10)

Substances and doses	 Mean latency to 	 Duration of  	 Survival 
	 clonic seizures, 	 seizures,	 in %
	 in sec.	 in sec.	

Control(PTZ 90 mg/kg s.c.)	 10/10 a108±28.92	 204±14.46	 0
(Compound 2) 3 mg/kg + PTZ	 6/10 a264±12.05*	 180±28.92*	 20
(Compound 2) 10 mg/kg + PTZ	 6/10 a315±16.87*	 204±28.92*	 30
(Compound 2) 30 mg/kg + PTZ	 5/10 a360±28.92*	 225±7.23*	 40
(Compound 2) 60 mg/kg + PTZ	 10/10 a252±14.46*	 300±21.69*	 0
Carbamazepine 20 mg/kg + PTZ	 5/10 a162±7.23*	 330±24.1*	 0
Carbamazepine 50 mg/kg + PTZ	 6/10 a210±18.07*	 582±12.05*	 0

Note. * p<0.05 when compared to the matching control
a – how many of the group’s mice experienced seizures
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depression of the general condition and limitation 
of motor activity were noted. The drug at higher 
doses caused tremor, tail reaction, prolonged 
tonic-clonic convulsions and death of experimental 
animals within 3-7 hours. The average lethal dose 
for mice is 2150 mg/kg. Based on the above, it 
can be concluded that the substance is of low 
toxicity (class IV), LD50 was 2150 mg/kg. Details 
regarding the toxicity of carbamazepine are as 
follows: oral LD50 (rats): 1957 mg/kg; LD50 
(mice): 1920 mg/kg6. Details regarding the toxicity 
of carbamazepine are as follows: oral LD50 (rats): 
1957 mg/kg; LD50 (mice): 1920 mg/kg7.
Locomotor activity (LA) in mice on the 
background of administration of compound 2 
at doses of 10 and 30 mg/kg was higher than in 
control mice
	 LA in white mice was monitored for hours 
by oral administration. At 10 mg/kg, compound 
2’s activity was 80 and verticalization was 193% 
compared to the control group; at 30 mg/kg, it 
was 55 and 38% (Pd”0.05) and 80 and 69% in the 
control groups, respectively. Compound 2’s impact 
on research activities (RA) and LA in the “open 
field” test, per C. Hall25. 
	 With a single administration of compound 
2 was tested in doses of 3; 10; 30 and 60 mg/
kg orally. LA was assessed by the number of 
intersections of the lines of the squares, and 
research activity was estimated by the number 
of peeps into the gaps of minks. Compound 2 
increased LA and exploratory activity at all doses 
when compared to the control group, as Table 1 
illustrates. An oral dose of 60 mg/kg showed a 
tendency to reduce both LA and RA. It is evident 
that the number of minks inspected matched the 
motor activity indicators (see tab. 1). 
Study of the anti-anxiety activity of compound 2
	 The experiment used compounds 2 doses 
3; 10; 30 and 60 mg/kg orally. PTZ is considered 
anxiogenic in this dose, causing the sensation to 
increase excitement and fear. The effect of the 
above-mentioned doses of the compound studied 
on the alleviation of anxiety and fear reactions that 
occur in white mice has been studied. The results 
are shown in tab. 2, where it can be seen that all 
dosages of substance 2—up to four times as much 
as the control group—increase the “anti-anxiety 
index” K. The most effective dose, however, was 
30 mg/kg.

Study of the anticonvulsant activity of compound 
2 of the seizure threshold in the model of 
strychnine seizures
	 After the introduction of strychnine 
in 100% of the control animals, there was 
evidence of the onset of tonic-clonic seizures. 
In the experimental groups of animals showed 
anticonvulsant activity. The results obtained are 
reflected in tab. 3.
	 In the control group of animals, the 
average duration of the latent period of seizures 
was 360±43,38 sec. Against the background of 
the introduction of compound 2 at doses of 3; 10; 
30 and 60 mg/kg, the latent period increased and 
amounted to 705±86,76,  615±28,92, 438±14,46 
and 552±28,92 sec., respectively, the survival rate 
was up to 80%. The reference drug carbamazepine 
slightly increased the latent period, but the survival 
rate was up to 70% in contrast to the control cohort 
(p<0.05).  
	 The absence of a statistically significant 
change in the duration of the latent period of 
seizures caused by subcutaneous administration 
of strychnine in animals treated with compound 2 
allows us to conclude that the studied compound 
has a significant effect on the glycinergic system.
Study of the anticonvulsant activity of compound 
2 of the seizure threshold in a model of bicuculin 
convulsions
	 Studies are carried out on male mice, 
white, outbred, weighing 18–24 g. Each dose is 
tested on 10 animals. Bicuculin is a direct GABAA 
blocker. Bicuculline is administered at a dose that 
causes convulsions in 97% of animals (usually a 
dose of 2.7 mg/kg), subcutaneously in the cervical 
region of the back. Animals are observed for 30-60 
minutes after bicuculline injection. Test compound 
2 is administered in doses of 3; 10; 30 and 60 mg/kg 
orally, taking into account the peak of its maximum 
effect, before the introduction of bicuculline. As a 
criterion for evaluating the anticonvulsant effect 
of a new substance, its ability to suppress the 
development of repetitive clonic convulsions of the 
fore and/or hind limbs lasting more than 3 s without 
loss of the rollover reflex is used (see Table 4.). 
The search for new effective antiepileptic drugs is 
carried out quite widely and in different directions. 
Much attention continues to be paid to the GABA 
system. Active selective and irreversible inhibitors 
of GABA-transaminase, which penetrate well into 
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the brain, substances of direct GABAA mimetic 
action, have been created.
Study of the Anticonvulsant Activity of 
compound 2 on Seizure Threshold in an 
Isoniazid Seizure Model
	 During the 120-minute observation 
period, all of the mice in the control group that 
received isoniazid 300 mg/kg ip developed 
generalized tonic-clonic seizures, which resulted 
in 100% of the cases ending in death. The latent 
period of clonic seizures and the time to death 
were statistically significantly prolonged by 1.95 
and 2.35 times, respectively, at doses of 20 and 50 
mg/kg of the reference medication carbamazepine, 
and the survival rate rose to 136% as a result. Study 
compound 2 at dose 3; 10; 30 and 60 mg/kg orally 
prolonged the latent period of clonic seizures and 
the time to death in 1,35; 1,37; 1.21 and 1.12 times, 
respectively, along with this, the survival time 
increased to 79,4% (see tab.5.).
	 Despite the existing positive bias in the 
changes in the indicators of convulsive activity 
after the administration of compound 2 at a dose of 
3; 10; 30 and 60 mg/kg, no statistically significant 
effect on the latent period of isoniazid-induced 
clonic seizures and animal survival was found. This 
may be explained by the involvement of other nerve 
structures in epileptogenesis, in contrast to other 
models of seizures induced by GABA receptor 
blockers25.
Study of the anticonvulsant activity of compound 
2 of the seizure threshold in the model of PTZ 
seizures
	 Animals of the experimental groups were 
injected intragastrically at a screening dose of 
3; 10; 30 and 60 mg/kg of the test compound 2. 
Animals from the positive control group received 
carbamazepine at a dose of 20 and 50mg/kg orally. 
The convulsive state in animals was modeled 
by a single subcutaneous injection of PTZ into 
the cervical region at a dose of 90 mg/kg for 60 
minutes following the solvent or the investigated 
substances’ administration. Monitoring was carried 
out for 30 minutes, followed by the calculation of 
convulsive phenomena and mortality. Animals that 
did not experience recurrent clonic convulsions 
lasting more than 3 seconds after injection of 
the substance and then PTZ for 30 minutes were 
considered protected (see Tab. 6).
	 Thus, compound 2 prolongs the latent 

period of the seizure and reduces the duration of the 
seizure. In addition, it has an impact on survival, 
more than in control groups that received various 
doses of the well-known drug carbamazepine. 

Discussion

	 In the scientific literature, this group 
is based on various pharmacological activity of 
chemical compounds. In addition to the above 
classes, heterocyclic ring compounds, including 
triazoles [26], quinazoline-4(3N)-onys27, xanthonys 
and isatinys28, are important for the production of 
new anticonvulsants. In particular, the broad-
spectrum anticonvulsant activity of loreclezol 
related to (arylalkyl) triazoles is associated with 
the modulation of GAMK receptors29. According to 
the research of a group of scientists, the compound 
4-alkyl-5-aryl-1,2,4-triazole-3-tyone was included 
in the group of promising anticonvulsants30-33. The 
anticonvulsant activity of these compounds is due 
to their ability to interact with sodium channels34. 
Antiepileptic drugs (AEDs), which are the primary 
therapy for the treatment of epilepsy, selectively 
depress the central nervous system, however, 
the efficacy of these drugs is limited; as nearly 
30% of patients on medication still suffer from 
uncontrolled seizures35. Tiagabine, vigabatrin, 
lamotrigine, zonisamide, felbamate, oxacarbazine, 
topiramate, and gabapentine are among the current 
AEDs belonging to the new generation. Although 
the pharmacokinetic profile and patient tolerance 
of newer antiepileptic medications are improved, 
their efficacy is not appreciably greater than that 
of older medications. Although there are numerous 
AEDs available, new compounds are required to 
improve seizure control and reduce the many side 
effects, including sedation, ataxia, gastrointestinal 
disorders, hepatotoxicity, megaloblastic anaemia, 
and cancer risk36, 37. In addition, derivatives of 
4-alkyl-5-aryl-1,2,4-triazole-3-thyone demonstrate 
good pharmacological and toxicological indicators: 
low neurotoxicity and low toxicity compared 
to human cells, lack of genotoxic properties, 
rapid onset of action and persistence, increased 
valproate activity against seizures38. In studies 
conducted to study the anticonvulsant activity of  
compounds 2, doses of 3; 10; 30 and 60 mg/kg 
were selected as a result of screening experiments 
and studied on various models of seizures. In the 
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model of seizures caused by strychnine, the test 
substance showed carbamazepine-like activity 
at doses of 3 and 10 mg/kg, while at a dose of 
30 mg/kg it showed high activity and in models 
induced using bicuculin and isoniazid, the studied 
drug showed activity similar to carbamazepine. 
On the contrary, the model of seizures induced 
by PTZ showed high activity at doses of 3, 10 
and 30 mg/kg. Isoniazid drug blocks the enzyme 
glutamate decarboxylase, resulting in reduced 
GABA biosynthesis23. As a result of the elimination 
of GABAergic inhibition, hyperexcitability of 
neurons and seizures develop. Compound 2 
eliminates and reduces isoniazid convulsions. This 
may be explained by the involvement of other nerve 
structures in epileptogenesis, in contrast to other 
models of seizures induced by GABA receptor 
blockers39. PTZ is known to block the chloride 
ionophore GABA-benzodiazepine chlorionophore 
complex. Compound 2 eliminates and reduces PTZ 
cramps.

Conclusions

	 In terms of toxicity, synthetic compound 
2 belongs to low-toxic substances, has a 
psychosedative, anxiolytic effect, increases motor 
and exploratory activity and has a pronounced 
anticonvulsant effect due to the prolongation of 
the latent period of seizures and survival in some 
models of seizures. Based on the conducted studies, 
we can suggest that this substance is a promising 
anticonvulsant, as it performs comparably to 
carbamazepine.
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