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ABSTRACT
GABA, an inhibitory neurotransmitter widely distributed in the CNS, cannot cross blood brain barrier. Gabapentin [GBP], an
amino acid, designed as a simple analog related to GABA, is claimed to have anti-epileptic activity and sufficient lipid solubility
to penetrate the blood brain barrier. Wistar rats of male sex aged 8-10 weeks weighing about 150–200 g were selected and
divided into three groups having ten animals each. Group I (Control-double distilled water), Group II (Standard-Phenytoin) and
Group III (Test- Gabapentin). After an interval of 30 minutes all the animals in three groups received Aminophylline 200mg/kg
intraperitoneally. The time of onset of convulsions, duration of convulsions and the type of convulsions were noted in the three
groups. The mean time taken for the onset of convulsions in control group was 14.5±1.20 min after administration of
Aminophylline. Gabapentin significantly (P<0.001) increased the mean time taken for the onset of convulsions after
administration of Aminophylline to 470±8.32 min. Gabapentin also significantly (P<0.001) decreased the mean duration of
convulsions to 18.5±1.70 min when compared with control group (61.33±1.43) and standard Group (58.16±5.12).
Key Words: Aminophylline induced convulsions, Gabapentin, Anticonvulsant action, CNS, Wistar rats, Chemically induced
convulsions.
agents 8, 9. The present study was aimed at evaluating
effectiveness of GBP in inhibiting AMPH-induced
convulsions in rats.

INTRODUCTION
Methylxanthines, routinely consumed as beverages; are
available over the counter as CNS stimulants and produce
convulsions at higher doses. Clinical data indicate that
intravenous Aminophylline (AMPH) can induce repetitive
generalized convulsions in patients undergoing intensive
anti-asthmatic therapy and are often resistant to
conventional anti-epileptic drugs 1, 2.
GABA, an inhibitory neurotransmitter widely distributed in
the CNS, cannot cross blood brain barrier. Gabapentin
[GBP], an amino acid, designed as a simple analog related
to GABA, is claimed to have anti-epileptic activity and
sufficient lipid solubility to penetrate the blood brain barrier
3
. GBP is reported to exhibit protective effect against several
animal models of seizure including chemically induced
convulsions and is known to display extremely low toxicity
4, 5
. Surprisingly, it does not seem to have any GABAmimetic action in the CNS but is reported to bind to a
specific site in the brain which appears to be an amino acid
transport system 6. The implications of this are unknown and
the exact mechanism of action of GBP still needs to be
determined 7.
Several studies have shown convulsive potential of AMPH
in animals to evaluate protective effects of AEDs and other

MATERIALS AND METHODS
Animals
Wistar rats of male sex aged 8-10 weeks weighing about
150–200g were obtained from the central animal house. The
animals were fed pellet diet and water adlibitum and were
maintained under standard conditions of temperature,
humidity and light (12 hours light/12 hours dark cycle). The
experiment complied with the guidelines for animal
experimentation of our laboratory and was approved by the
Institutional Animal Ethics Committee (IAEC).The
guidelines for the investigation of experiments in conscious
animals were followed in all tests.
Drugs and Chemicals
The standard solution of Gabapentin (GBP) was prepared by
dissolving 300mg of Gabapentin capsules in 1% of Tween
80. The solutions had concentration of 15mg/ml.
Aminophylline (AMPH) 10ml ampoules each ml containing
25mg were used. Phenytoin (PHE) 2ml ampoules, (each ml
containing 50mg) and double distilled water were used.
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Acute Toxicity Studies
Previous studies have shown that median lethal dose of
Aminophylline in rats when administered intraperitoneally
to be 130mg/kg. Maximum tolerated dose of Gabapentin
(GBP) in rats are high (more than 0.9mmol/kg).

The time of onset of convulsions, duration of convulsions
and the type of convulsions were noted in the three groups.
Statistical Analysis
The results were expressed as mean ± SEM. Statistical
analysis was carried out by ANOVA followed by dunnet’s
test. P-values < 0.05 were considered significant.

Experimental Method
After intraperitoneal injection of AMPH 200mg/kg in rats,
the following were observed. The rats showed mild
hyperactivity, twitching, incoordination, hyperventilation,
initial clonic convulsions followed by generalized tonicclonic convulsions with hind-limb extension and death.
Wistar rats of male sex weighing between 150-200 g were
selected and divided into three groups having ten animals
each.
Group I – Control and were given double distilled water
(1.5ml) intraperitoneally.
Group II – Standard and were given Phenytoin (135mg/kg)
intraperitoneally.
Group III – Test and were Gabapentin (60mg/kg)
intraperitoneally.
After an interval of 30 minutes all the animals in three
groups received Aminophylline 200mg/kg intraperitoneally.

RESULTS
The results of anticonvulsant action of Gabapentin on
Aminophylline induced convulsions in rats are summarized
in table 1.
The mean time taken for the onset of convulsions in control
group was 14.5±1.20 min after administration of
Aminophylline. Gabapentin increased the mean time taken
for the onset of convulsions to 470±8.32 min after
administration of Aminophylline. Gabapentin also decreased
the mean duration of convulsions to 18.5±1.70 min when
compared with control group 61.33±1.43 min and standard
Group 58.16±5.12 min.

Table 1: Anticonvulsant action of Gabapentin on Aminophylline induced convulsions in rats
Group

Drug

I –Control

Distill water
Phenytoin
(135mg/kg)
Gabapentin
(60 mg/kg)

II – Standard
III – Test

Onset of convulsion in
minutes
14.51.20

Duration of
convulsions in minutes
61.331.43

Number of animals showing
abolition of extensor phase
0

13.51.36

58.165.12

0

4708.32*

18.51.70*

0

All values are MeanSEM, n=10, * P<0.001

DISCUSSION
Aminophylline [AMPH] an ethylenediamine derivative used
as intravenous medication in the treatment of severe
bronchial asthma can induce life threatening seizures in
humans 10, 11. Aminophylline, a methyl xanthine is known to
have strong convulsive potential demonstrated in both animal
studies and clinical practice 12, 13. Previous studies by
Czucwar et al showed that AMPH induces repetitive
generalized seizures in rats which are refractory to
conventional antiepileptic drugs 14.
Studies done by Gupta and Malhotra also showed that
AMPH induced repetitive generalized seizures are lethal in
rats and mice 15, 16. The convulsant activity of xanthines is
due to their central nervous system stimulating properties
which are attributed to their nonselective adenosine
antagonistic activity 17, 18, 19, 20, ability to increase intracellular
calcium concentration in the neuronal cells 21, 22 and to lower
brain adenosine concentration. Phenytoin is an old reputed
drug for the treatment of epilepsy. The main mechanism of
action is sodium channel blockade in neurons in CNS.
Gabapentin, a GABA analog possesses many diverse
mechanisms of action, among them, the inhibition of Ca++
voltage gated channels through interaction with the α2 δ
subunits seems to be the most important 23.
AMPH caused 100% mortality in rats. AMPH causes
decreased cerebral blood flow, respiratory alkalosis, systemic
hypotension and cardiac tachyarrhythmias. Mortality may
also be due to combined effects of direct action on central

nervous system and accompanying
cardiovascular abnormalities.

metabolic

and

CONCLUSION
In the present study GBP significantly prolonged the latency
to the onset of convulsions while phenytoin did not prolong
time taken for the onset of convulsions. GBP significantly
reduced the duration of convulsions in rats than phenytoin.
However, both phenytoin and GBP did not protect the rats
from mortality caused by AMPH.
The results obtained in this study with GBP provide
supporting pharmacological evidence of efficacy and
possible beneficial effects in AMPH induced convulsions.
However, studies with other models of epilepsy in a large
number of animals and further studies in human beings
would be needed to substantiate the present work.
REFERENCES
1) Yarnell PR, Chu NS. Focal seizures and
Aminophylline. Neurology, 1975; 25:819-822.
2) Sigamani A, Roy AK, Yeragani VK. Profile of
pharmacotherapy and pharmacoeconomics of epilepsy
treatment at a tertiary care hospital. Annals of
Neurosciences, 2006;13(4):103-112.
3) Ojemann LM, Friel PN, Ojemann GA, Gabapentin
concentrations in human brain. Epilepsia, 1988,
29:694.
4) Bartoszyk GD, Meyerson N, Riemann W, Gabapentin
in - New Anticonvulsant drugs. Chapter -11. Ed.
290

Vasavi Patra et al..........................................................................................Int.J.Pharm.Phytopharmacol.Res. 2013, 2(4): 289-291

5)
6)

7)

8)

9)

10)

11)
12)

13)

14)

15)

Meldrum BS et al London, John Libbey, 1986; 147163.
Pellock JM. Treatment of epilepsy in the new
millennium. Pharmacotherapy, 2000; 20:129S-138S.
Taylor CP, Gee NS, Su TZ, Kocsis JD, Welty DF,
Brown JP, Dooley DJ, Boden P, Singh L.. A summary
of
mechanical
hypothesis
of
Gabapentin
Pharmacology. Epilepsy Res., 1988, 29: 233-249.
Chadwick D. Gabapentine. In New Anticonvulsants :
Advances in the treatment of epilepsy. Ed.
M.R.Trimble. John Wiley and Sons. New York,1994;
75-90.
Singh M, Mishra A. Prenatal topiramate exposure
induced developmental changes in rat brain. Annals of
Neurosciences, 2005, 12(2):16-18.
Juliet J, Subramanyam K, SureshS, Individual and
combined effects of N6-cyclopentyladenosine,
flunarizine and diazepam on aminophylline induced
recurrent generalized seizures in mice. Polish J
Pharmacol, 2003, 55:559-564.
Bierman CW, Williams PV. Therapeutic monitoring
of theophylline : Rational and current status. Clin
Pharmacokinet, 1989;17: 377-381.
Singer EP, Kolischenko A. Seizures due to
theophylline overdose. Chest, 1985, 87:755-757.
Eldridge FL, Paydarfar D, Scott SC, et al.Role of
endogenous adenosine in recurrent generalised
seizures. Experimental Neurology,1989; 103:179-185.
Mitchell EA, Dower JC, Green RJ. Interaction
between carbamazepine and theophylline. New
Zealand Med J., 1986; 99:69-70.
Czuczwar SJ, Janusz W, Wamil A, Inhibition of
aminophylline-induced convulsions in mice by antiepileptic drugs and other agents. European J
Pharmacol, 1987; 144:309-315.
Y.K. Gupta, J. Malhotra. Effect of theophylline on
diazepam and sodium valproate protection in
pentylenetetrazole kindled seizures in rats. Ind J
Physiol Pharmacol, 1997; 41 (3): 280 - 284.

16) Y.K. Gupta, J. Malhotra. Influence of adenosine
agonists and antiepileptic drugs on theophylline –
induced seizures in rats. Ind J Physiol Pharmacol,
1998; 42 (4) : 491 - 497.
17) Chu N.S. Caffeine and aminophylline-induced
seizures: Epilepsia, 1981; 22:85-95.
18) Jensen MH, Jorgensen S, Nielsen H, et al. Is
theophylline-induced seizure in man caused by
inhibition of cerebral 5»-nucleotidase activity ! Acta
Pharmacol Toxicol, 1984; 55:331-334.
19) Daval J, Nehlig A and Nicholas F. Minireview.
Physiological and Pharmacological properties of
adenosine: Therapeutic implications. Life Sciences,
1991; 49:1435 - 53.
20) Fredholm BB and Personn CG. Xanthine derivatives
as adenosine receptor antagonists. Eur. J.
Pharmacology, 1982, 81: 673-676.
21) Neering IR and Me Burney RM. Role for microsomal
calcium storage in mam-malian neurons? Nature
(London), 1984; 309:158 -160.
22) Tutka P, Turski WA, Kleinrok Z, Influence of
aminophylline and strychnine on the protective
activity of excitatory amino acid antagonists against
maximal electroshock-induced convulsions in mice. J
Neural Transm, 1996; 103:307-314.
23) Gee NS, Brown JP, Dissanayake VUK, Offord J,
Thurlow R, Woodruff GN. The novel anticonvulsant
drug, gabapentin (neurontin), binds to the α2 δ subunit
of calcium channel. J. biol chem., 1996, 271; 57685776.
*Corresponding Author:
Dr. Rohit Dixit,
Assistant professor, Department of Pharmacology,
Mamata Medical College, Khammam (507002), Andhra
Pradesh, India
Email: rohitdixit.mbbsmd@gmail.com
Mobile No.: +91-9533169533

291

