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Summary 
 

Hypericum perforatum L. (HP) is an herbal antidepressant, which acts by 
inhibiting non-selectively, the reuptake of neurotransmitters like 
norepinephrine (NE), GABA, dopamine (DA), serotonin (5HT) and 
glutamate. Though its antidepressant and anxiolytic activities are well 
documented, there is a paucity of information about its effect on 
convulsions. The present study therefore aims at exploring the influence 
of HP on convulsions and its interactions with commonly used 
anticonvulsants viz…phenytoin and clonazepam in Wistar rats. HP, 
phenytoin and clonazepam in their therapeutic equivalent doses were 
evaluated on convulsions induced by maximum electroshock seizure 
(MES), pentylenetetrazol (PTZ) and isoniazid (INH).For the interaction 
studies, HP was coadministration with phenytoin in MES studies and with 
clonazepam in PTZ and INH studies. HLE, number of seizures, duration 
of seizure and time for onset and recovery from seizures were monitored. 
HP failed to protect the rats in MES studies and worsened the seizures 
induced by PTZ as well as INH. It also reversed the protective effects of 
phenytoin in MES and of clonazepam in PTZ and INH seizure models. 
The findings of the present study suggest that HP possesses proconvulsant 
activity and might compromise the efficacy of anticonvulsant therapy, if 
the findings of the present study could be extrapolated to humans. 
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Summary 
 

Hypericum perforatum L. (HP) is an herbal antidepressant, which acts by 
inhibiting non-selectively, the reuptake of neurotransmitters like norepinephrine 
(NE), gamma amino butyric acid (GABA), dopamine (DA), serotonin (5HT) 
and glutamate. Though its antidepressant and anxiolytic activities are well 
documented, there is a paucity of information about its effect on convulsions. 
The present study therefore aims at exploring the influence of HP on 
convulsions and its interactions with commonly used anticonvulsants 
viz…phenytoin and clonazepam in Wistar rats. HP, phenytoin and clonazepam 
in their therapeutic equivalent doses were evaluated on convulsions induced by 
maximum electroshock seizure (MES), pentylenetetrazol (PTZ) and isoniazid 
(INH).For the interaction studies, HP was coadministration with phenytoin in 
MES studies and with clonazepam in PTZ as well as INH studies. HLE, number 
of seizures, duration of seizure and time for onset as well as recovery from 
seizures were monitored. HP failed to protect the rats in MES studies and 
worsened the seizures induced by PTZ as well as INH. It also reversed the 
protective effects of phenytoin in MES and of clonazepam in PTZ and INH 
seizure models. The findings of the present study suggest that HP possesses 
proconvulsant activity and might compromise the efficacy of anticonvulsant 
therapy, if the findings of the present study could be extrapolated to humans. 
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Introduction 

Hypericum perforatum L. also called as St John’s Wort is an herbal preparation, best known for 
its antidepressant properties.1 It also possesses nootropic, antioxidant, analgesic and anti-
inflammatory properties.1,2 It has been reported to act by inhibiting non-selectively, the reuptake 
of neurotransmitters like NE, GABA, DA, 5HT and glutamate. 2, 3 As it increases NE and 
GABA levels in the brain, it could be expected to possess anticonvulsant and anxiolytic 
activity. 

              Though its anxiolytic property is well documented, the reports on its anticonvulsant 
activity are scanty and accordingly it has been reported to attenuate effects of phenytoin, 
carbamazepine, phenobarbitone and precipitate convulsions.4 As, it has also been reported that 
HP increases excitatory neurotransmitter glutamate5, 6, it could be expected to possess 
proconvulsant activity. In view of these controversial findings, it was decided to explore the 
activity of HP on convulsions induced by MES, PTZ and INH in Wistar rats.  

              As HP is a known enzyme inducer 7, 8 and is also an over the counter (OTC) drug, it 
could be expected to interact with concurrently administered drugs;   in fact, such interactions of 
HP with some antiepileptics viz… phenobarbitone, phenytoin and carbamazepine have been 
reported4 but there is paucity of such information with clonazepam. Therefore, the present study 
was also planned to explore the interactions of HP with phenytoin and clonazepam in the above 
said models of epilepsy. 

Materials and methods 

Animals: Healthy, male, adult, Wistar rats weighing 150± 30g (procured from Central Animal 
House of the Institute) were maintained on standard pellet diet (Amrut Brand, Sangli) with 
water ad libitum and acclimatized to the departmental laboratory for a week in 12 h light and 
dark cycle. The animals were starved over night with free access to water prior to the day of 
experimental procedures. The study was approved by Institutional Animal Ethical Committee 
constituted as per CPCSEA guidelines. 

Drugs and chemicals: Powder of HP extract (Indian Herbs Research and Supply Co. Ltd, 
Saharanpur. UP.), Phenytoin (Kare labs Pvt Ltd. Verna.Goa), Isoniazid and Pentylenetetrazole 
(Rajesh Chemicals, Mumbai) were obtained as generous gift samples from respective sources. 
Clonazepam (Clonotril) was purchased from the local market.  

Experimental design: HP (powder) extract and clonazepam was suspended in 2% gum acasia 
while phenytoin was dissolved in saline. The animals were divided into groups (n=6) to receive 
either test drugs (HP, phenytoin/ clonazepam) or vehicle (gum acasia/ saline). Single 
therapeutic equivalent doses of all the drugs were administered orally as calculated with the 
help of conversion table.9 For all experiments, HP was administered 2.5 hrs before while 
phenytoin and clonazepam were administered 3 hrs before induction of seizures.     
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1. Maximum Electricshock Seizures (MES): MES were induced as described by Toman et 
al. (1946) 10 with an alternating current of 150 mA delivered through the ear clip electrode 
for 0.2 sec with the help of convulsiometer. Absence of HLE was taken as protection 
against seizures. Only the animals which showed HLE during screening procedure on the 
earlier day were included in the study. 

 
2. Pentylenetetrazole (PTZ) induced seizures: In the present study the chemical 

convulsant, PTZ was used in the dose of 50 mg/kg i.p. to induce convulsions as described 
earlier by Louis et al. (1982). 11 Control animals within 30 min developed a sequence of 
excitement, myoclonic jerks and clonic seizures. The anticonvulsant activity was assessed 
by decrease in the number, duration as well as recovery time and increased time for onset 
of seizures.   

 
 
3. Isoniazid (INH) induced seizures: In the present study INH was used in the dose of 

200mg/kg i.p. to induce convulsions as described by Vogel G.H. (2002). 12 Typical clonic 
convulsions were seen within 5-6 min of administration in control animals. The test drugs 
were assessed for altering the number of seizures, duration of seizure and time for onset as 
well as recovery or number of deaths from seizures. 

 
For interaction studies HP was co-administered with phenytoin and clonazepam in separate 
groups (n=6, in each) and the animals were subjected for MES, PTZ and INH induced seizures 
in the same way as in the previous experiments. 

Statistical analysis: The data was analyzed by Fisher’s exact test in MES and by ANOVA 
followed by Dunnet’s post-hoc test in case of PTZ and INH induced seizures. p≤0.05 was 
considered significant. 

Results 

MES studies: HP in its therapeutic equivalent dose of 81 mg or in incremental doses of 162 
and 324 mg did not offer significant protection against seizures. While phenytoin in its 
therapeutic equivalent dose offered significant (100% p<0.001) protection but clonazepam
failed to significantly (33.33% p=0.5) protect animals against MES induced seizures. (Table 1)  

In interaction studies, HP 324 mg when coadministered with therapeutic equivalent dose of 
phenytoin, reduced significantly (p<0.001) the protective effect of phenytoin (Table 1).   

PTZ studies: HP in 81 mg and 162 mg significantly increased the seizure number (p<0.001) 
and duration (p<0.05). HP 162 mg also decreased significantly (p<0.01) the onset time for 
seizures, While HP in 324 mg significantly increased number (p<0.001) and duration (p<0.05) 
along with a decrease in the time for onset of seizures (p<0.01). Clonazepam significantly 
(p<0.001) protected all the animals from PTZ seizures while phenytoin worsened the PTZ 
seizures.  
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INH studies: HP 81 mg significantly increased only the number of seizures (p<0.001) while, 
HP 162 mg significantly increased the number (p<0.001) and duration (p<0.001) of the 
seizures. However, HP 324mg significantly decreased the seizure onset time (p<0.01), 
increased the number (p<0.001) as well as duration of seizures (p<0.01).HP in 324 mg dose 
produced 50% mortality.Clonazepam significantly (p<0.001) protected all the rats from INH 
seizures while phenytoin worsened the INH seizures.  
 
In the interaction studies, HP 324 mg significantly (p<0.01) reduced the protective effect of 
clonazepam. (Table 2)   
 
 

Discussion 

HP in any of the doses tested could not offer significant protection against MES induced 
seizures and worsened the seizures induced by PTZ as well as INH. There is paucity of 
information regarding similar studies of HP. In the interaction studies, HP decreased 
anticonvulsant activity of phenytoin in MES and of clonazepam in PTZ as well as INH seizures 
and precipitated seizures in treated groups. HP treatment has been reported to precipitate 
convulsions in epileptic patients on phenytoin therapy and this has been attributed to the 
induction of hepatic microsomal enzymes by the former. 7, 8 

The main objective of the present study was to explore the interaction between HP and the 
commonly used antiepileptics. The limitation of the study is its inability to characterize the 
nature of the interaction since plasma levels of the drugs have not been monitored. However, 
interaction at the absorption site can be ruled out as there was 30 min gap between the 
administrations of the two drugs but it is difficult to rule out the possibility of the increased 
metabolism of phenytoin and clonazepam by microsomal enzymes induced by HP 7, 8 
contributing for the interaction, as it is not known whether a single dose of HP could induce the 
microsomal enzymes. The findings of the present study and the earlier reports of HP on the 
central synaptic neurotransmitter levels tempt to suggest pharmacodynamic rather than 
pharmacokinetic effects contributing for the interaction.     

Extrapolating the present findings to the clinical situation considering the fact that HP is an 
OTC drug and hence is accessible to anyone including epileptic patients on phenytoin or 
clonazepam; it could precipitate convulsions as a result of its interaction. Thus, it is reasonable 
to propose that the use of HP should be avoided in epileptic patients.  

Alternatively, cotherapy of HP with phenytoin or clonazepam may necessitate increasing the 
doses of the latter drugs in order to maintain the control over seizures and eventually may lead 
to increased risk of toxicity with phenytoin as well as clonazepam. 
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Table 1:   Effect of various treatments and their combinations on MES. 

Treatments (mg/kg) 

Groups (n=6 in each) 

Rats with absence of 

HLE 

% Protection 

Vehicle (saline/gum acasia)  0 0 

Phenytoin  18 6* 100* 

Clonazepam   0.20 2 33.3 

HP   81 1 16.6 

HP   162 1 16.6 

HP    324 0 0 

Phenytoin 18 + HP 324 0* 0* 

Fischer’s exact test   * p < 0.001 
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Table 2:   Effect of various treatments in PTZ and INH seizures. 

 
Groups        

( n=6 in each) 
PTZ seizures INH seizures 

Treatment 
(mg/kg) 

Onset time 
(min) 

Number Duration   
(sec) 

Recovery time 
(min) 

Onset time 
(min) 

Number Duration   
(sec) 

Control  
(saline/gum 

acasia) 

3.00±0.52 1.17±0.17 60.67±4.30 65.83±3.75 4.33±0.56 1.67±0.21 169.7±25.93 

Phenytoin  18 2.58±0.14 2.62±0.31** 74.50±4.30* 62.50 ±2.14 2.97 ±0.22** 2.67±0.21*** 230.0±5.47 

HP 81 2.53±0.19 2.83±0.17*** 76.33±2.03* 68.33±2.47 3.77±0.20 2.83±0.17*** 220.8±17.81 

HP 162 1.83±0.12** 1.67± 0.21*** 81.67± 1.67* 70.33±3.13 3.60±0.17 2.83±0.17*** 273.2±12.68*** 

HP 324 1.65± 0.11 ** 2.83± 0.17*** 84.67±1.33* 75.33±2.40 2.98±0.19** 3.17±0.17*** 276.0±12.12** 

Clonazepam 
0.20 

0.00±0.00*** 0.00±0.00*** 0.00±0.00*** 0.00±0.00*** 0.00±0.00*** 0.00±0.00*** 0.00±0.00*** 

Clonazepam 
0.20 + HP 324 

3.05±0.23 2.33±0.21 68.33±1.20 71.50±2.28 3.90±0.29 3.00±0.00 255.3±8.89** 

 
              One way ANOVA    Dunnet’s post hoc test             * p< 0.05    ** p < 0.01    *** p < 0.001 
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