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Abstract 

 

Background and purpose: Status epilepticus is a severe neurological disorder that can be life-threatening. 

Thalidomide and its analogs have shown promising results to confront pentylenetetrazole-induced seizures. 

This study aimed to evaluate the potential effects of three synthesized thalidomide derivatives on lithium-

pilocarpine-induced status epilepticus. 

Experimental approach: To induce status epilepticus, rats received lithium chloride (127 mg/kg, i.p.) and 

pilocarpine HCl (60 mg/kg, i.p.) 20 h after lithium chloride injection. Thirty min before pilocarpine HCl 

administration, rats received hyoscine N-butyl bromide (1 mg/kg, i.p.) and concurrently one of the test 

compounds (5B, 5C, and 5D), diazepam, thalidomide, or vehicle (4% DMSO) to evaluate their anti-epileptic 

effects. Epileptic seizures scores were assessed through the Racine scale. Twenty-four h after injection of 

pilocarpine, brain samples were extracted for further histopathological evaluation. 

Findings/Results: Results revealed that among tested compounds (5B, 5C, and 5D), only compound 5C                     

(1 mg/kg) exhibited excellent anti-epileptic activity comparable to diazepam (10 mg/kg). Compound 5D               

(100 mg/kg) only demonstrated comparable anti-epileptic activity to thalidomide (1 mg/kg). Compound 5B 

did not have any anti-epileptic activity even at the dose of 100 mg/kg. The histopathological survey showed 

that compound 5C has more neuroprotective effects than diazepam and thalidomide in the cortex of the brain. 

In the cornu ammonis 1 region, thalidomide had higher protective properties and in the cornu ammonis 3 and 

dentate gyrus areas, diazepam had higher efficacy to prevent necrosis.   

Conclusion and implications: Compound 5C is a good candidate for further studies regarding its potency, 

compared to thalidomide and diazepam. 
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INTRODUCTION 
 

More than 50 million people around                          

the world are affected by epilepsy (1).                     

About 35 million of this population are living 

in developing countries (2). In kids with 

epilepsy, it can significantly impact their 

quality of life and education (3). When seizures 

are repeated, it is defined as epilepsy, and the 

maximum state of epilepsy is status                   

epilepticus (4). Different mechanisms are 

involved in a seizure attack. When they                

cannot stop the seizure attack, then status 

epilepticus occurs. The more a seizure                    

attack is prolonged, the less it has the                    

chance to cease (5). When a seizure                         

attack is prolonged, it can cause more                  

damage to the brain and be more                                  

life-threatening (6).   
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Despite the extensive research, the exact 
molecular basis for status epilepticus is 
unknown. A seizure typically happens when an 
imbalance between neuronal excitation and 
inhibition in the brain causing excitatory 
overload. Increasing Na+ channel activity and 
glutamate concentration while decreasing 
gamma-aminobutyric acid (GABA) and K+ 
channel activity is the main possible 
mechanism it is agreed upon. But other 
mechanism remains to discover (7,8).  

Numerous drugs have been introduced to the 
clinic to prevent patients from starting or 
entering the status epilepticus phase. Still, a 
limited number has been able to control or 
return the patient to everyday life. 
Unfortunately, the potency of drugs decreases 
with continuous use, and drug resistance will 
develop, and the patient’s life is endangered. As 
a result, it is essential to discover new drugs 
with the ability to inhibit this form of epilepsy, 
both in the prevention and treatment phase. 

Thalidomide, a phthalimide glutamic acid 
derivative, was initially intended as a sedative 
or tranquilizer but was soon used for treating a 
wide range of other conditions, including colds, 
flu, nausea, and morning sickness in pregnant 
women. Although, pregnant patients had to 
discontinue it owing to its teratogenicity (9).  

Utilization of thalidomide in diseases that 
had not been previously prescribed almost 
started in the early years of century 21 in 
patients with erythema nodosum leprosum in 
the USA. This drug has also presented 
immunomodulatory properties (10). It has been 
used in diseases and disorders such as graft 
versus host disease (GVHD), cancers, 
rheumatoid arthritis, sarcoidosis, and 
inflammatory bowel disease (11). Thalidomide 
has been used in patients suffering from 
refractory epilepsy (12). However, its most 
important side effect in pregnant women has 
limited its widespread use (13).  

Considering the beneficial effects of 
thalidomide on refractory epilepsy as well as, 
the beneficial impact of this drug and related 
compounds in recent reports, the latest 
researches were designed with the intention to 
increase its anti-epileptic activity and reduce its 
main side effects (11,12,14-16). 

In the present study, the anti-epileptic effects 
and histopathological evaluation of the three 
most potent phthalimide analogs of thalidomide 

(compounds 5B, 5C, and 5D) in which the 
glutarimide ring was replaced by non-aliphatic 
side chains were investigated employing the 
lithium-pilocarpine-induced status epilepticus 
model in rats and the results compared to 
previously reported anticonvulsive activity in 
the pentylenetetrazole (PTZ)-induced seizures 
model in mice (14-16). 
 

MATERIALS AND METHODS 
 

Drugs 
Lithium chloride (Sigma, St Louis, MO, 

USA), pilocarpine HCl (Sina Daru 
Pharmaceutical Company, Tehran, Iran), 
diazepam, and scopolamine butylbromide 
(Hyoscine N-butylbromide, ChemiDarou 
Company, Tehran, Iran) were used                                    
as received. Thalidomide and three                   
previously synthesized thalidomide                 
derivatives (compound 5B, N-(4-
chlorophenyl)-2-((1, 3-dioxoisoindolin-2-yl) 
methyl)-4, 5-dihydrothiazole-4-carboxamide; 
compound 5C, 2-(1,3-dioxoisoindolin-2-yl)-
N,3-diphenylpropanamide; and compound 5D, 
N-(3,4-dimethylphenyl)-4-(1, 3-dioxoisoindolin-
2-yl)benzamide) were received as gifts from the 

Department of Medicinal Chemistry, Faculty of 
Pharmacy, Tehran University of Medical 
Sciences (14-16). 

The synthesized compounds and 
thalidomide were dissolved in an aqueous 
solution of dimethyl sulfoxide (DMSO, 4% 
v/v). Pilocarpine HCl, hyoscine N-
butylbromide, and lithium chloride were 
dissolved in a normal saline solution at the 
appropriate concentration. All the test solutions 
were prepared on the day of testing. The route 
of all administration was intraperitoneal (i.p.). 
 
Animals  

Male Wistar rats with a weight ranging from 
200-250 g were divided into six groups each 
comprising of eight animals. Rats were kept                 
in each standard polycarbonate cage.                           
The temperature was set at 24 ± 1 °C, and the 
12/12-h light/dark cycle was set. Rats had free 
access to water and food. All the experiments 
done on the animals were favorable to the 
Guidelines for the Care and Use of Laboratory 
Animal Ethics Committee (Ethics code: 
IR.IAU.SRB.REC.1399.188) and the National 
Institutes of Health (NIH publication NO. 85-23; 
revised 1985). 
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Induction of status epilepticus by lithium-

pilocarpine  

Each rat received lithium chloride by 

intraperitoneal injection with a dosage of 127 

mg/kg. After 20 h of lithium chloride 

administration, induction of status epilepticus 

was initiated by i.p. injection of pilocarpine 

HCl with 60 mg/kg dosage. Thirty min before 

injecting pilocarpine HCl, hyoscine N-

butylbromide (1 mg/kg, i.p.) was injected in 

order to prevent the peripheral cholinergic side 

effects of pilocarpine HCl (17). Concurrently, 

thalidomide and the synthesized compounds                 

(1 mg/kg for compound 5C and 100 mg/kg for 

5B and 5D), diazepam as a positive control                 

(10 mg/kg, i.p.), and vehicle (4% DMSO) as a 

negative control (1 mL/kg) were individually 

injected.   

Assessment of status epilepticus was 

performed according to Racine’s study done in 

1972 (18). Five stages are: (1) moving the 

mouth and a condition called facial movement; 

(2) the second stage is when the rats start to nod 

their head; (3) the third stage is when the clonus 

of the forelimbs is observable; (4) rearing is 

defined as stage four; and (5) when a complete 

motor seizure is added to the loss of the body’s 

normal position, this is the final and fifth stage 

(11). Examiner who gave the scores was blind 

to the study groups. 

 

Study of the hippocampus histopathology 

using hematoxylin and eosin staining 

Rats were perfused transcardially with 

phosphate-buffered saline (PBS) and 4% 

paraformaldehyde after an overdose with an 

anesthetic agent (3% pentobarbital) and were 

sacrificed by decapitation. Brains were isolated 

and stored in 10% formaldehyde for 2-3 days. 

Each hemisphere of the brain was cautiously 

separated. Paraffin blocks were made, and 8 μm 

coronal sections were cut, mounted, and used 

for hematoxylin and eosin histopathological 

scoring (19). Neurons are detected by features 

such as extensive eosinophilic cytoplasm, 

chromatin disintegration, and the absence of an 

integral nuclear membrane, which serve as a 

marker for irreversible neuronal damage.  

Degenerative changes in the cornu ammonis 

1 (CA1), CA3, and the dentate gyrus (DG) 

regions of the hippocampus and the cortex of 

the brain (20,21) was evaluated by the changes 

in the neurons, such as cytoplasmic 

vacuolation, nuclear chromatin clumping, 

hypereosinophilia, condensed cytoplasm, and 

fragmentation of the cells were used to 

determine the relative percentage of neuronal 

damage. 

Counting of the neurons numbers and the 

image analysis of the cortex and the 

hippocampus regions was performed using the 

ImageJ software macro plugin (22). Five 

random fields for the cortex and three random 

fields for the hippocampus were chosen for the 

neuron’s numeration. The microscopic zoom 

was 40 high power field (HPF).  

 

Docking simulations and PTZ-induced 

seizures  

Data for docking binding energies, 

lipophilicity index (ClogP), and PTZ-induced 

seizures latency times were extracted from 

recently published studies (12-14). 

 

Statistical analysis  

Data were expressed as mean ± standard 

error of the mean (SEM). GraphPad Prism 

(version 8.4.3) was used to analyze the data. 

One-way analysis of variance (ANOVA) with 

post hoc Tukey’s test or Dunnett’s post hoc test 

was used to compare three or more groups. It 

was considered statistically significant when a 

P value was less than 0.05. 

 

RESULTS 

 

Effects of synthesized compounds on status 

epilepticus 

In vivo, anticonvulsant activity of the 

synthesized compounds was evaluated using 

the lithium-pilocarpine model of status 

epilepticus compared to the control group, 

diazepam, and thalidomide as reference anti-

epileptic drugs. As shown in Fig. 1, compound 

5C at a 1 mg/kg dose exhibited excellent anti-

epileptic activity. While the other two test 

compounds (5B and 5D) did not produce any 

activity at similar doses, compound 5D 

demonstrated comparable anti-epileptic activity 

to thalidomide at 100 mg/kg. Compound 5B did 

not have any anti-epileptic activity even at the 

dose of 100 mg/kg (Fig. 1).   
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Fig. 1. The anti-epileptic activity of diazepam, compounds 5C, 5B, and 5D, and thalidomide in the lithium-pilocarpine 

model of status epilepticus in comparison with the control group (vehicle). n = 8-10. ***P < 0.001 Indicates significant 

differences compared to the vehicle group. Data represent mean ± SEM.  

 

 

 
Table 1. Percentage of necrotic neurons to total neurons being counted 24 hours post status epilepticus induction in 

rat brain. Data are expressed as mean ± SEM, n = 5. ***P < 0.001 and **P < 0.01 indicate significant differences 

compared to the vehicle group. 

 Dentate gyrus  Cornu ammonis 3  Cornu ammonis 1 Cortex 

Compound 5C 17.38 ± 4.45** 22.02 ± 4.55** 16.43 ± 2.53*** 33.58 ± 1.43*** 

Thalidomide 24.69 ± 8.98 21.40 ± 7.28** 9.98 ± 1.97*** 37.69 ± 2.68*** 

Diazepam 16.34 ± 1.57** 18.74 ± 1.14*** 22.67 ± 7.85*** 39.82 ± 0.18*** 

Vehicle  30.84 ± 1.41   35.59 ± 6.18 36.40 ± 4.09 53.23 ± 7.42 

 

 

As a reference drug, diazepam produced 

significant anti-epileptic activity at a dose                          

of 10 mg/kg. 

 

Effects of various treatments on degenerative 

changes and the histopathological score of the 

hippocampus 

The vehicle solution did not protect neurons 

morphology in the control group; the neurons 

exhibited necrotic lesion morphology (Table 1, 

Figs. 2-5). As shown in Table 1, compound                 

5C (Fig. 3) protected temporal cells from 

necrosis compared to the vehicle group. 

Diazepam (Fig. 4) and thalidomide (Fig. 5) also 

protected cells from necrosis in a lower 

percentage than compound 5C. Diazepam and 

thalidomide groups showed similar activity in 

the protection of neurons in this area. Similar 

patterns of action were observed for the CA1, 

CA3, and DG regions (Table 1).  

Table 2 shows the structure of studied 

compounds, lipophilicity (Clogp), binding 

energy at GABAA active site, and anti-epileptic 

activity at two different seizure models. As 

shown in Table 2, compound 5C with the 

binding energy of -9.95 kcal/mol is the most 

active compound in silico and in vivo studies. 

This compound also had a higher latency time 

in the PTZ model of the seizure than other 

analogs. In anti-epileptic activity based on 

lithium-pilocarpine test compound 5C again 

had similar activity to the standard drug 

diazepam while those two other analogs did not 

pose any significant activity (P > 1).  
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Fig. 2. Section of the cortex and the hippocampus region (CA1, CA3, and the DG) in (A) the control group, which shows 

a decrease in the population of neurons in different areas of the hippocampus. (B) CA1 cross-section of the hippocampus, 

which shows a reduction in the population of neurons and necrosis of neurons (arrow tip) compared to healthy neurons 

(arrow). (C) CA3 cross-section of the hippocampus, which shows a decrease in the population of neurons and necrosis of 

neurons (arrow tip) compared to healthy neurons (arrow). (D) DG cross-section of the hippocampus, which shows a 

decrease in the population of neurons and necrosis of neurons (arrow tip) compared to healthy neurons (arrow). (E) Cortex 

cross-section shows a decrease in the population of neurons and necrosis of neurons (arrow tip) compared to healthy 

neurons (arrow). C, Cortex; CA, cornu ammonis; DG, dentate gyrus. 

  

 

 
Fig. 3. Cortex and hippocampus sections (CA1), CA3), and DG) in compound 5C (1 mg/kg), where a decrease in the 

population of neurons is seen in some areas of (A) the hippocampus and (B) CA1 section of the hippocampus where 

necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow). (C) CA3 cross-section of the hippocampus 

where necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow) and (D) DG cross-section of the 

hippocampus which shows a significant decrease in the population of neurons and necrosis of neurons (arrow tip) 

compared to healthy neurons (arrow). (E) Cortex section in which necrosis of neurons (arrow tip) is seen compared to 

healthy neurons (arrow). C, Cortex; CA, cornu ammonis; DG, dentate gyrus. 
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Fig. 4. Section of the cortex and hippocampus (CA1, CA3, and DG) in diazepam group (10 mg/kg), (A) where a 

significant population of neurons is seen in different areas of the hippocampus and (B) CA1 cross-section of the 

hippocampus where gliosis (yellow arrow), and necrosis of neurons (arrow tip) are seen in comparison with healthy 

neurons (arrow). (C) CA3 section of the hippocampus where mild necrosis of neurons (arrow tip) is seen compared to 

healthy neurons (arrow) and (D) DG cross-section of the hippocampus where significant necrosis of neurons (arrow tip) 

is seen compared to healthy neurons (arrow). (E) Cortex section where necrosis of neurons (arrow tip) is seen compared 

to healthy neurons (arrow). C, Cortex; CA, cornu ammonis; DG, dentate gyrus. 

  

 

 
Fig. 5. Corte and hippocampus (CA1, CA3, and DG) in thalidomide group (1 mg/kg) where a significant population of 

neurons is seen in (A) different areas of the hippocampus and (B) CA1 cross-section of the hippocampus where mild 

necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow). (C) CA3 section of the hippocampus which 

mild necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow) and (D) DG cross-section of the 

hippocampus where mild necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow). (E) Cortex section 

in which necrosis of neurons (arrow tip) is seen compared to healthy neurons (arrow). C, Cortex; CA, cornu ammonis; 

DG, dentate gyrus. 
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Table 2. Structure, lipophilicity, binding energy at γ-aminobutyric acid type A (GABAA) active site, and anti-epileptic 

activity of the tested compound. 

Compounds Structures Clogp§ 

Binding 

energy 

(kcal/mol)§ 

Latency 

time(sec)*, 

§ 

(PTZ test)  

Latency time 

(lithium-pilocarpine 

test) (min)* / 

mortality rate (%)ϕ 

5B 
N

O

O
S

N O

HN Cl

 

2.52 -9.60 
692.60 ± 

5.71 
22 ± 6.70 / (25) 

5C 
N

O

O O

N
H

 

3.67 -9.95 
780.8 ± 

134.03 
56 ± 6.52 (25) 

5D N

O

O

O

HN

 

4.43 -9.73 
654.80 ± 

5.57 
42 ± 11.50 (50) 

Thalidomide N

O

O

NH

O

O

 

-0.15 -7.17 
540.40 ± 

5.42 
42 ± 11.51 (37.5) 

Diazepam  N

N O

Cl

 

2.82 -7.68 
1800 (cut-

off time) 
59 ± 2.24 (12.5) 

Vehicle DMSO/H2O 
- - 

129.80 ± 

3.78 
21±4.18 (25) 

*Data are expressed as mean ± SEM; §data obtained from Ref. 12-14; ϕmortality rate (%) 24 h post status epilepticus 

induction.  
 

DISCUSSION 

 

The treatment of status epilepticus involves 

the use of potent intravenous medications as 

quickly as possible. In the first 30 min of status 

epilepticus, catecholamine and glucose levels, 

heart rate, and cerebral blood flow increase. 

Besides, after 30 min of status epilepticus, 

acidosis, hypoglycemia, hyponatremia, and 

hypotension occur (23). Furthermore, brain 

damage will be initiated. Among the brain 

regions, the hippocampus placed on the brain’s 

temporal lobe is one of the areas affected by 

seizures (2). After temporal lobe epilepsy, some 

of the brain’s pathological findings are loss of 

neurons and gliosis in some of the hippocampus 

areas (6). In the DG, CA1, and CA3 regions of 

the hippocampus, loss of neurons after status 

epilepticus is detectable (24,25).  

Different drugs are prescribed for patients 

suffering from seizures and epilepsy, 

depending on their general condition and 

medication history. Phenytoin, carbamazepine, 

sodium valproate, phenobarbital, ethosuximide 

are used as available anti-epileptic drugs. 

Commonly prescribed medications used in 

status epilepticus are paraldehyde, lidocaine, 

and diazepam (26). Intravenous administration 

of diazepam, lorazepam, and midazolam are the 

effective first-line therapy for treating status 

epilepticus. Phenobarbital is the second-line 

medication for status epilepticus (4).   

Most of these drugs have serious side 

effects, and after repeated use, tolerance occurs. 

Some of the known side effects of anti-epileptic 

drugs are fever, rashes, and allergic reactions 

(27). There are also psychiatric side effects 

known in anti-epileptic therapy. In patients 
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taking barbiturates as medications, there is a 
chance of depression and attention deficit 

hyperactivity disorder (ADHD). Carbamazepine 

can cause mania or depression (27). These side 

effects encouraged researchers to find an 

effective, fast-acting, and safe medication. 

There are various models for the induction 

of status epilepticus in rats, and these models 

are used to simulate temporal lobe epilepsy. 

Kainic acid, pilocarpine, and lithium-

pilocarpine models of status epilepticus are 

three models used to simulate status epilepticus 

(6). Using lithium chloride coupled with 

pilocarpine can result in a lower dosage of 

pilocarpine being used. Also, it will cause rats 

to present better states of status epilepticus (28). 

Other chemicals that can cause status 

epilepticus are bicuculline and soman (24).   

Numerous data are indicating that vascular 

and neuronal injury occurs as a result of status 

epilepticus. Moreover, activation of the glial 

cells, blood-brain barrier disruption, and 

metabolic disturbance are also observed in 

status epilepticus. A decreased GABAergic 

neurotransmission occurs both during and after 

status epilepticus. An increase in the N-methyl-

D-aspartic acid or N-methyl-D-aspartate 

(NMDA) receptors activation is responsible for 

the elevated neuronal apoptosis and damage 

caused by status epilepticus. Interleukin-

1β/toll-like receptor indirectly regulates 

NMDA receptors in epileptic seizures, 

mammalian target of rapamycin (mTOR) 

pathway, ATP level, unregulated expression of 

cyclooxygenase 2 were reported to be involved 

in neuronal damage of the brain (7,8). 

Glutamate receptor agonists (NMDA and 

kainate), low sodium and high levels of 

potassium and inflammation, and oxidative 

stress are involved in the pathophysiology of 

temporal lobe epilepsy and status epilepticus 

(24,29-31).  
In search of new treatment of seizure and 

epilepsy, thalidomide has shown an 
anticonvulsive effect in both PTZ-induced 
seizure and pilocarpine-induced status 
epilepticus (32,33). Due to its potent activity of 
thalidomide in these tests, many attempts were 
made to design analogs of thalidomide to treat 
seizures and epilepsy. Different analogs are 
designed and tested in animal models                            
of epilepsy to evaluate their ability to                 

confront seizures (14-16,34). Among them,                                   
N-arylphthalimide analogs are wieldy studied. 
Some of them have shown an ability to hold 
against PTZ-induced seizures (34), N-aryl-4-
(1,3-dioxoisoindolin-2-yl) benzamides (16), 
phthalimide (N-aryl-2-(1,3-dioxoisoindolin-2-
yl)-3-phenylpropanamide derivatives (14), 
phthalimide-4,5-dihydrothiazole-amide (15) 
revealed an anti-epileptic effect in PTZ-induced 
seizure.  

Amongst different types of epilepsies, the 

treatment of temporal lobe epilepsy is one of the 

toughest ones. Various mechanisms are 

involved in the anticonvulsive activity of 

thalidomide including inhibition of nitric oxide, 

interleukin 6, and tumor necrosis factor-alpha 

action (14,33,35-38). In the amygdaloid 

kindling model, thalidomide has shown                   

anti-epileptic properties, even in low dosages                     

(10 mg/kg) compared to topiramate with a 

dosage of 80 mg/kg (36).  

In recent studies, docking simulation has 

shown that thalidomide and its analogs act on 

the GABAA receptor (14-16). Based on the 

mentioned studies, in the present study, we 

investigated the anticonvulsive effects of three 

analogs of thalidomide in the lithium-

pilocarpine model of status epilepticus in rats 

for the first time. These compounds recently 

showed a remarkable anticonvulsive impact on 

the PTZ model of seizure compared to 

thalidomide (14-16). While all these three 

compounds exhibited an anticonvulsive effect 

in the PTZ test, only compound 5C showed 

strong activity comparable to diazepam and 

thalidomide in the lithium-pilocarpine-induced 

status epilepticus model. Compound 5D 

exhibited its activity only at the very high dose 

of 100 mg/kg, and compound 5B had almost no 

activity at any test doses (even at 100 mg/kg).  

Compound 5C, which is active in both tests, 

has higher binding energy in docking 

experiments than others. While higher 

lipophilicity is an essential factor for 

compounds to cross the blood-brain barrier, this 

compound has a log P of about 3.67, which is 

lower than log p for compound 5D (4.43). Still, 

compound 5D at the dose of 100 mg/kg only 

exhibited 70% of the activity of compound 5C. 

Then other factors such as molecular shape and 

active transport through amino acid transporter 

are involved in its higher activity. 
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Compound 5C (1 mg/kg) and diazepam                

(10 mg/kg) have similar activity in the used 

method. Histopathological survey (Table 1) in 

cortex neurons, which is an important area in 

status epilepticus, showed that compound 5C 

has more protective effects than thalidomide 

and even diazepam. In the CA1 region, 

thalidomide had higher protective properties 

than other regions. However, in CA3 and DG 

areas, diazepam has higher efficacy to prevent 

necrosis. Based on the in silico study, 

compound 5C has a good interaction with the 

GABAA receptor active site (Table 2). 

Therefore, the possible mechanism of action of 

compound 5C may be due to activation of the 

GABAergic pathway, preventing apoptosis, 

vascular and neuronal injury in the brain. 

 

CONCLUSION 

 

The results of the current study confirmed 

that compound 5C has potent anti-epileptic 

activity in lithium pilocarpine-induced status 

epilepticus in rats and exerts neuronal 

protective effects in brain regions, closely tied 

to the status epilepticus which is comparable to 

thalidomide and diazepam. This finding is 

aligned with the previous study that confirmed 

this compound has antiepileptic activity in 

PTZ-induced seizures in mice (14). These 

findings make compound 5C a potential 

candidate for further epilepsy research.    
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