
 

www.ijbcp.com                               International Journal of Basic & Clinical Pharmacology | May-June 2016 | Vol 5 | Issue 3    Page 850 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Research Article 

Effect of tianeptine on seizure threshold and anticonvulsant activity of 

valproate, phenobarbitone and phenytoin in mice 

Ashok K. Sharma
1
, Navdeep Dahiya

1
*, Amol Khanapure

2
, Jayant K. Kairi

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Depression is a common psychiatric comorbidity in 

patients with epilepsy and often remains untreated due to 

concern of antidepressant induced seizures.
1-4 

Tricyclic antidepressants, norepinephrine reuptake 

inhibitors and bupropion have been shown to increase 

risk of seizures. Selective serotonin reuptake inhibitors 

(SSRIs) are considered relatively safe however, 

escitalopram has been shown to increase seizure severity 

ABSTRACT 

Background: Depression is a common psychiatric comorbidity in patients with 

epilepsy and often remains untreated due to concern of antidepressant induced 

seizures. Tricyclic antidepressants, norepinephrine reuptake inhibitors and 

bupropion have been shown to increase the risk of seizures. Selective serotonin 

reuptake inhibitors and venlafaxine have shown both anticonvulsant and 

proconvulsant activity. The information on anticonvulsant effects of tianeptine, 

a newer antidepressant, is limited to few animal studies. In view of this, the 

present study was undertaken to investigate the anticonvulsant activity of 

tianeptine and its interaction with conventional antiepileptic drugs (AEDs) viz. 

valproate, phenobarbitone and phenytoin in mice. 

Methods: The study was carried out in 3 phases using healthy adult male mice. 

In phase I, effect of oral administration of tianeptine on seizure threshold was 

studied using electroconvulsive threshold method. In phase II and phase III, 

effect of tianeptine on median effective dose (ED50) of valproate, 

phenobarbitone and phenytoin was studied using maximal electroshock seizure 

(MES) test after administering tianeptine with these AEDs in various 

combinations. In phase II, drugs were administered orally once while in phase 

III, these were daily administered orally for 28 days. 
Results: In phase I, tianeptine increased electroconvulsive threshold in dose 

dependent manner but effect was significant only at 20 and 40 mg/kg (P<0.05 

and 0.001 respectively). In phase II and III, tianeptine exhibited dose dependent 

reduction in ED50 of all the studied AEDs, however, significant reduction of 

ED50 of valproate and phenobarbitone (P<0.05 for both) was observed only 

when tianeptine was administered at 40 mg/kg, while significant reductions in 

ED50 of phenytoin were observed when tianeptine was administered as 20 and 

40 mg/kg (P<0.05 and 0.01 respectively) and in phase III, significant reduction 

of ED50 value of valproate (P<0.01) and phenobarbitone (P<0.05) was observed 

with tianeptine at 40 mg/kg while reduction in ED50 of phenytoin was 

significant at all the studied doses of tianeptine with P<0.05 at 10 and 20 mg/kg 

and P<0.01 at 40mg/kg.. 

Conclusions: Tianeptine exhibits anticonvulsant action which is synergistic 

with anticonvulsant effects of valproate, phenobarbitone and phenytoin 

suggesting that tianeptine may be a safe option in patients of epilepsy 

concurrently suffering from depression. 
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in an experimental study.
5,6

 Venlafaxine, a serotonin and 

noradrenaline reuptake inhibitor (SNRI) has also shown 

both anticonvulsant and proconvulsant activity in animal 

studies.
7-10 

The information on anticonvulsant effects of tianeptine, a 

newer antidepressant, is limited to few animal studies and 

one retrospective clinical study stating that tianeptine 

does not influence the type of epileptic syndrome, 

baseline frequency and number of co-administered 

antiepileptic drugs (AEDs).
11-15

 In view of this, the 

present study was undertaken to investigate 

anticonvulsant activity of tianeptine and its interaction 

with conventional AEDs viz. valproate, phenobarbitone 

and phenytoin in mice. 

METHODS 

Healthy adult Swiss albino male mice, weighing 20-30 g, 

housed in sterile polypropylene cages containing sterile 

paddy husk as bedding material, on standard laboratory 

diet and water ad libitum, acclimatized to standardized 

laboratory conditions for 1 week before the start of the 

study were used in the study as per guidelines of 

committee for the purpose of control and supervision on 

experiments on animals (CPCSEA) after the approval 

from institutional animal ethics committee.
16

  

The study was carried out in the 3 phases. In phase I, 

effect of tianeptine on the electroconvulsive threshold 

was studied. Animals were divided into 4 groups of 24 

animals each and received the following treatments orally 

once: Group A: Tianeptine 10 mg/kg, Group B: 

Tianeptine 20 mg/kg, Group C: Tianeptine 40 mg/kg and 

Group D: Vehicle (1% gum acacia).
17

 Each of these 

groups was further subdivided into 4 subgroups of 6 

animals each and exposed to electroshocks of various 

intensities i.e. 6, 8, 10 and 12 mA for 0.2 seconds. The 

number of animals exhibiting tonic extension of the hind 

limbs at an intensity of current in a group was noted and 

median current strength i.e. CS50 along with its standard 

error of mean (SEM) was calculated for various treatment 

groups and control group by the method of Miller and 

Tainter.
18

 The pattern of change in CS50 value in relation 

to tianeptine dose was observed and CS50 of individual 

treatment groups was compared with control group.  

 

Table 1: Study design for phase II and phase III. 

Groups*' 
Dose of tianeptine used with 

AED (mg/kg) 

Number of animals and doses of AED used in various groups 

Valproate (mg/kg) Phenobarbitone (mg/kg) Phenytoin (mg/kg) 

100 200 400 5 10 20 5 10 20 

Control - 6 6 6 6 6 6 6 6 6 

I 10 6 6 6 6 6 6 6 6 6 

II 20 6 6 6 6 6 6 6 6 6 

III 40 6 6 6 6 6 6 6 6 6 

Groups*' were added suffix ‘A’ for phase II and ‘C’ for phase III. Each group was further sub-grouped according to AED and its dose 

used. 

 

In phase II, the acute effect of tianeptine on the median 

effective dose (ED50) of AEDs viz. valproate, 

phenobarbitone and phenytoin was studied using 

maximal electroshock seizure (MES) test.
11

 For each 

AED a total of 9 groups of 6 mice each were used and 

administered tianeptine and AED in various dose 

combinations as single dose orally. The controls for each 

AED were formed by 3 groups of 6 animals each; each 

control subgroup received a different dose of AED only 

as drug treatment (Table 1). The animals were given 

maximal electroshock i.e. electrical stimulus of 48 mA 

for 0.2 seconds via auricular electrodes and the number of 

animals protected (exhibiting no tonic hind limb 

extension) against this shock was recorded for each 

group. ED50 values along with SEM were calculated for 

various groups by Miller and Tainter method.
17

 The 

pattern of change in ED50 value of each AED in relation 

to tianeptine dose was observed and ED50 of individual 

treatment groups was compared with control group. 

Phase III was conducted to study chronic effect of 

tianeptine on ED50 of valproate, phenobarbitone and 

phenytoin using the same study design as in phase II and 

combinations of tianeptine with AEDs were administered 

daily by oral route for 28 days. 

Statistical analysis  

Statistical analysis of data was done using Graph Pad® 

Version 6, 32 bit for windows. CS50 and ED50 values of 

drug treated groups were compared with control group 

values using Student’s test. The level of significance was 

set at P<0.05. 

RESULTS 

In phase I, tianeptine increased electroconvulsive 

threshold at all the studied doses in dose dependent 
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manner but it was statistically significant only at 20 and 

40 mg/kg with P<0.05 and 0.001 respectively (Table 2). 

Table 2: Effect of acute treatment with tianeptine on 

the electroconvulsive threshold in mice. 

Groups Treatment given CS50 (mA) 

A Tianeptine 10 mg/kg 7.85±0.5 

B Tianeptine 20 mg/kg 9.23±0.66 * 

C Tianeptine 40 mg/kg 11.35±0.71 *** 

D (Control) Vehicle  6.82±0.44 

Values are expressed as mean±standard error of mean 

(SEM); *: P<0.05, **: P<0.01 and ***: P<0.001 in 

comparison to control. 

In phase II, tianeptine reduced the ED50 of all studied 

AEDs in dose dependent manner. Significant reduction of 

ED50 value of valproate and phenobarbitone (P<0.05 for 

both) was observed only when tianeptine was 

administered at 40 mg/kg (Table 3). However, significant 

reduction in ED50 of phenytoin was observed when 

tianeptine was administered as 20 and 40 mg/kg (P<0.05 

and 0.01 respectively) (Table 3). 

In phase III also, tianeptine reduced the ED50 of all the 

studied AEDs in a dose dependent manner. Significant 

reduction of ED50 of valproate (P<0.01) and 

phenobarbitone (P<0.05) was observed with 

administration of tianeptine at 40 mg/kg only. However, 

reduction in ED50 of phenytoin was observed at all the 

studied doses of tianeptine with P<0.05 at 10 and 20 

mg/kg and P<0.01 at 40 mg/kg (Table 4). 

 

Table 3: Effect of acute treatment with tianeptine on anticonvulsant action of valproate,   phenobarbitone and 

phenytoin against maximal electroshock-induced seizures in mice. 

Groups Treatment given along with AED 
ED50 (mg/kg) 

Valproate Phenobarbitone Phenytoin 

Control Vehicle 237±18.40 13.19±1.72 12.74±1.56 

IA Tianeptine  10 mg/kg 237±18.40 13.19±1.59 10.59±1.40 

IIA Tianeptine  20 mg/kg 226.28±16.42 10.48±1.92 8.04±1.06 * 

IIIA Tianeptine 40 mg/kg 171.76±20.26 * 7.25±1.43 * 6.09±0.92 ** 

Values are expressed as mean±standard error of mean (SEM). *: P<0.05 and **: P<0.01 in comparison to control. 

Table 4: Effect of chronic treatment with tianeptine on anticonvulsant action of valproate, phenobarbitone and 

phenytoin against maximal electroshock-induced seizures in mice. 

Groups Treatment given along with AED 
ED50 (mg/kg)  

Valproate Phenobarbitone Phenytoin 

Control Vehicle 237±18.40 13.19±1.72 12.74±1.56 

IC Tianeptine  10 mg/kg 237±18.40 10.97±1.19 8.42±0.66 * 

IIC Tianeptine  20 mg/kg 206.48±11.21 8.32±1.41 8.04±1.13 * 

IIIC Tianeptine 40 mg/kg 163.99±12.77 ** 6.92±1.32 * 5.56±0.67 ** 

Values are expressed as mean±standard error of mean (SEM). *: P<0.05 and **: P<0.01 in comparison to control. 

 

DISCUSSION 

This study confirms that tianeptine exhibits inhibitory 

effects on seizure activity as reported in earlier studies 

and enhances the anticonvulsant effects of valproate and 

phenobarbitone as reported by Borowicz et al, however, 

contrary to Borowicz et al, anticonvulsant activity of 

phenytoin was also enhanced in this study on acute as 

well as chronic administration of tianeptine.
11-14 

Tianeptine structurally resembles tricyclic antidepressants 

but has different pharmacological properties. It selectively 

enhances presynaptic 5-HT uptake. In addition, it also 

increases mesolimbic release of dopamine and has 

additional anxiolytic, cytoprotective and procognitive 

effects.
11

 Tianeptine may be exhibiting its anticonvulsant 

effect through endogenous adenosine via adenosine A1 

receptors. Uzbay TI et al. showed that tianeptine 

significantly delayed the onset time of pentylenetetrazole 

induced first myoclonic jerk (FMJ) and generalized clonic 

seizures in mice and the effects on FMJ were blocked by 

8-cyclopentyl-1,3-dipropylxanthine, a selective adenosine 

A1 receptor antagonist.
12

 Adenosine A1 receptors exert 

their anticonvulsant activity by (a) inducing presynaptic 

inhibition as a result of reduction of inward flow of 

calcium ions and (b) reducing the excitability of the 

postsynaptic membrane by enhancing postsynaptic 

outflow of potassium through G-protein coupled inwardly 

rectifying potassium channels.
19 
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Prevention of stress induced increase in NMDA mediated 

currents in rat amygdala and cornus ammonis area 3 

hippocampal region and changes in expression of 

glutamate transporter EAAT2 (excitatory amino acid 

transporter 2, GLT1) by tianeptine in mice, suggest 

normalization of glutamatergic tone in brain as another 

mechanism for its anticonvulsant effects.
11,20

 
 

Presence of high number of neuronal nitric oxide synthase 

(nNOS) positive neurons in neocortex of patients with 

long seizure history, induction of nNOS in cerebral cortex 

neurones after seizures and report of Wegener et al that 

local administration of tianeptine significantly decreased 

the hippocampal NOS activity in vivo propose inhibitory 

effect on NOS by tianeptine as another possible 

contributor to its anticonvulsant activity.
21-23

  

Altered dopamine D1 and D2-like receptors signalling has 

been held responsible for epileptogenesis. Repeated 

administration of tianeptine has been documented to 

increase the functional responsiveness of dopamine 

D2/D3 receptors and extracellular concentration of 

dopamine in nucleus accumbens and striatum of rat 

brain.
25,26

 The modulation of dopaminergic 

neurotransmission by tianeptine may also be another 

mechanism for its anticonvulsant effect.  

Though serum or brain concentrations of tianeptine and 

AEDs have not been studied in this study but Borowicz et 

al have reported no change in brain concentration of 

valproate, phenytoin and a decrease in brain concentration 

of phenobarbitone with acute and chronic treatment of 

tianeptine (25-50 mg/kg) in mice suggesting that 

pharmacodynamic changes primarily contribute to the 

anticonvulsant effect of tianeptine.
11 

CONCLUSIONS 

Tianeptine possesses anticonvulsant action which is 

synergistic with valproate, phenobarbitone and phenytoin 

suggesting that tianeptine may be given safely in patients 

of epilepsy concurrently suffering from depression. 

However, since the study is experimental in nature and 

there is only one retrospective clinical study suggesting 

that tianeptine when administered in epileptic patients 

does not exacerbate the epilepsy, the findings need to be 

further confirmed in more number of clinical studies 

before such an approach is applied clinically. 
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