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Abstract: The study was carried out to evaluate Proconvulsive effect of ofloxacin on electro convulsion & chemo 
convulsion and also to see its effect on locomotor activity in mice. The animals were given either saline (0.2 ml) or 

ofloxacin (25 mg/kg) intraperitoneally (i.p.) and the effect on spontaneous locomotor activity and maximal electroshock 

induced seizures (MES) was recorded. The mice were also given single & multiple doses of saline (0.2 ml i.p) or 

ofloxacin (25 mg/kg i.p.) and then they were subjected to sub convulsive doses of pentylenetetrazole (40 mg/kg i.p.) or 

picrotoxin (1 mg/kg i.p.) or strychnine (0.5 mg/kg i.p.). In results-the ofloxacin did not change the spontaneous 

locomotor activity or duration of tonic extension of hind limb of MES induced seizure significantly as compared to 

control group. Mortality was more in ofloxacin group after MES than the control group (30%  vs 20%). No convulsions 

or jerky movements were seen after giving convulsants during single as well as multiple dose studies. Also no deaths 

were seen during subsequent 24 hours. The results indicate that ofloxacin may not have proconvulsant effect although 
higher doses of ofloxacin or other fluoroquinolones may be having this kind of adverse effects.  

Keywords: Fluoroquinolones, convulsion, locomotor activity, Maximal electroshock seizure. 

  

INTRODUCTION 

Fluoroquinolones are a one of the popular 

class of antimicrobial agents prescribed in a variety of 

infections caused by gram negative, gram positive and 

atypical bacteria. The antimicrobial activity of 

fluoroquinolones is due to the inhibition of bacterial 

DNA gyrase [1].Common adverse effects of 

fluoroquinolones ranges from mild reactions like 

headache, nausea, vomiting, diarrhea, to severe ones 

like photosensitivity, visual disturbances, insomnia, 

hepatic and renal insufficiency, tendinopathy, 

prolongation of QT interval, neurotoxicity and 
neuropathy [1, 2]. Seizures are almost always 

associated with a predisposing factor such as brain 

tumor, anoxia or metabolic imbalance, or concomitant 

therapy with interacting agents like theophylline or the 

nonsteroidal anti-inflammatory drugs [3, 4]. 

 

Effects on CNS of quinolones in animals 

include decreased locomotor activity and roto rod 

performance, along with minimal effects on general 

behaviour. After quinolone use in humans, seizures, 

depression, anxiety, euphoria, somnolence and 
insomnia have been reported [4]. Fluoroquinolones 

inhibit binding of gamma amino butyric acid (GABA) 

to receptors in rat brain synaptic membranes. For some 

nonquinolones agents (and perhaps the 

fluoroquinolones also) such inhibition appears to 

correlate with epileptic potential of drug [5]. The 

molecular mechanism by which fluoroquinolones cause 

seizures in humans and animals, however, is not well 

understood [6]. 

 

            Most of the case reports of seizures contain 

minimal details, and the patient’s concurrent 

medications could have directly caused seizure activity 

[7]. Furthermore, the association cannot be established 

with certainty by a rechallenge due to ethical 
consideration. 

 

            Hence the present study was conducted to 

evaluate proconvulsive activity of one of the commonly 

used fluoro quinolone, ofloxacin, on electro convulsion 

and chemo convulsion and also to see its effect on 

locomotor activity in mice and correlate the same if 

possible with relative incidences of seizures occurring 

clinically. 

 

MATERIALS AND METHODS 
 The animal experiments were carried out in 

accordance with the guidelines set by the “Committee 

for the Purpose of Control and Supervision of 
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Experiments on Animals” after the Institutional Animal 

Ethics Committee of T. N. Medical College & B.Y.L. 

Nair Ch. Hospital approved the study. 

 

Animals 
 Adult albino mice weighing between 20 to 30 
gms and of either sex were used for the study. These 

mice were maintained at room temperature in a well-

ventilated and clean animal house. Animals had free 

access to food and water during the course of the 

experiment. The animals were from the same stock and 

were housed in the animal house of the department of 

pharmacology of T. N. Medical College in Mumbai.  

 

Drugs 

 Ofloxacin injection (Commercial name - Of 

lox) prepared and marketed by Cipla Pharmaceuticals 

was used in a dose 25 mg/kg given intraperitoneally in 
mice. 

 

Experimental Groups and Drug Treatment 

A) Spontaneous Locomotor Activity 

Method used in study 

 The effect of ofloxacin and saline on 

spontaneous locomotor activity was registered with 

Photoactometer (INCO, India) with automatic counting 

of animal movements on the cage floor. Photocells 

located on the wall directly opposite each photo-beam 

were activated when the animal interrupted the beam 
and interruption of any beam was recorded as an 

activity score. Two groups of mice (n=10) were 

administered with either normal saline (0.2 ml i.p or 

ofloxacin (25mg/kg i.p.) respectively.  

 

Group I: Normal saline 0.2 ml i.p.  

Group II: Ofloxacin 25 mg/kg i.p. 

 

One mouse was kept at a time in the 

photoactometer and locomotor activity was recorded for 

5 mins. Baseline activity was recorded just before 

saline/ofloxacin injection and final activity was 
recorded 30 mins after respective injection.  

 

B)  Electro convulsion 

Method used in study: 

 The method used in this study was Maximal 

Electroshock induced seizures (MES) in mice. This 

method was preferred because it is reliable, 

reproducible and the end point of this experiment was 

duration of tonic extension of hind limb is well defined 

and consistent. It is a relatively simple method for 

screening anticonvulsant and hence commonly 
employed [8]. Techno convulsiometer was used to 

induce MES convulsions. The electric current for 

producing the convulsion was delivered 30 mins after 

giving saline or ofloxacin to the mouse using ear clip 

electrode. A 60 mA current was delivered trans 

auricularly for 0.2 seconds in mice via ear clips 

electrode. The same method has been used in few 

previous studies [9, 10]. The animals were randomly 

divided into two groups (Group no. III & IV), each 

comprising of ten animals and were given treatment as 

under. 

 

Group III: Normal saline 0.2 ml i.p.  

Group IV: Ofloxacin 25 mg/kg i.p. 

 

 The parameters were observed after giving 

MES were duration of tonic extension of hind limb in 

seconds and number of deaths in each group. 

 

C) Chemo convulsion 

Chemicals used in study 

Three convulsants having different cellular 

mechanisms of CNS excitation were used in sub 

convulsive doses. 

 

1) Strychnine - Strychnine hydrochloride was obtained 
from Sigma chemicals. Strychnine 50 mg powder was 

weighed on a single pan Stanton balance. The powder 

was dissolved in 1 liter of distilled water to form a stock 

solution containing 0.05 mg/ml of strychnine HCL. 

 

2) Pentylenetetrazole – It was obtained from Sigma 

chemicals. Pentylenetetrazole 400 mg powder was 

weighed on a single pan Stanton balance. The powder 

was dissolved in 100 ml of distilled water to form a 

stock solution containing 4 mg/ml of 

Pentylenetetrazole. 
 

3) Picrotoxin – It was obtained from Sigma chemicals. 

Picrotoxin 40 mg powder was weighed on a single pan 

Stanton balance. The powder was dissolved in 400 ml 

of distilled water to form a stock solution containing 0.1 

mg/ml of Pentylenetetrazole. 

 

Method used in study 

 The development of clonic seizures in 

ofloxacin treated mice with sub convulsive dose of 

strychnine; picrotoxin or pentylenetetrazole was taken 

as criterion of proconvulsant activity [11]. Mice were 
randomly allocated to following six groups each 

consisting of ten animals and 30 mins after being 

treated with either saline or ofloxacin, they received 

intraperitoneal injection of 0.5 mg/kg of strychnine 

(Group no. V and VI) or 1 mg/kg of picrotoxin (Group 

no. VII and VIII) or 40 mg/ kg of pentylenetetrazole 

(Group no. IX and X) i.e. in sub convulsive doses.  

 

Phase I (single dose study) 

Group V: Normal saline 0.2 ml i.p. followed by 

Strychnine 0.5 mg /kg i.p after 30 mins 
Group VI: Ofloxacin 25 mg/kg i.p. followed by 

Strychnine 0.5 mg /kg i.p. after 30 mins 

Group VII: Normal saline 0.2 ml i.p followed by 

Picrotoxin 1 mg/kg i.p.  After 30 mins 

Group VIII: Ofloxacin 25 mg/kg i.p. followed by 

Picrotoxin 1 mg/kg i.p. after 30 mins 

Group IX: Normal saline 0.2 ml i.p followed by 

Pentylenetetrazole 40 mg/kg i.p. after 30 mins 
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Group X: Ofloxacin 25 mg/kg i.p. followed by 

Pentylenetetrazole 40 mg/kg i.p. after 30 mins. 

 

All animals were observed for one hour after 

injecting convulsants for following parameters like time 

(in minutes) to the onset of the first proconvulsive jerks, 
number of jerky movements, time taken to first 

convulsion, number of convulsions in the first hour, 

duration of longest lasting convulsion in seconds. Also 

number of deaths at the end of one hour of injection and 

subsequent 24 hrs were recorded. 

 

Phase II (multiple dose study) 

Multiple dose study was done only for chemo 

convulsion. A wash out period of 10 days was given 

after completion of single dose study. Respective drugs 

(normal saline and ofloxacin i.p.) were then 

administered to the animals of Group no V to Group no 
X twice daily for 7 days. After this course of treatment, 

strychnine, picrotoxin or Pentylenetetrazole were 

administered to induce chemo convulsion and 

observations were recorded as in phase I study.  

 

Analysis of Data: 

The parametric data of spontaneous locomotor 

activity and duration of tonic extension of hind limb 
were analyzed by unpaired t test. Percentage of deaths 

were analysed using Fisher’s exact test. In all the tests, 

the criterion for statistical significance was p < 0.05.   

 

RESULTS 

A) Effect of Saline & Ofloxacin on spontaneous 

locomotor activity in mice (Table 1 & Figure 1) 

 In control group, spontaneous locomotor 

activity (per 5 mins) reduced from baseline level of 

357.8  43.83 (Mean  SD) to 277.4  35.23 and in 

ofloxacin group it reduced from 476  37.14 to 297  
32.03. There was greater reduction in spontaneous 

locomotor activity in ofloxacin group (178  39.20) 

than that of control group (80.4  27.74) but the 
difference was not statistically significant.  

 

Table 1: Effect of Saline & Ofloxacin on spontaneous locomotor activity 

Parameters (per 5 min)  
Control 

(0.2 ml saline i.p) 

Ofloxacin 

(25 mg/kg i.p.) 

Mean baseline activity 357.8  43.83 476  37.14 * 

Mean final activity 277.4  35.23 297   32.03 

Mean difference in activity 80.4  27.74 178  39.20 ** 

SD is standard deviation, * p =0.054, ** p =0.056 (Unpaired t test). 

 

 
Fig-1:Mean difference in locomotor activity (per 5 mins) 

 

B) Effect of Saline & Ofloxacin on Maximal 

Electroshock induced Seizure (Table 2, Figure 2) 

 The mean duration of tonic extension of hind 
limb after MES induced convulsion was slightly more 

(14.7  0.83 s; Mean  SD) than that of control group 

(13.89   0.63) but the difference was not statistically 
significant. Also there was more number of deaths (3) 

in the ofloxacin group as compared to two deaths in the 

control. But again the difference was not statistically 
significant.  

 

Table 2: Effect of Saline & Ofloxacin on Maximal Electroshock induced Seizure 

Parameters 
Control 

(0.2 ml saline) 

Ofloxacin 

(25 mg/kg) 

Mean duration of hind limb 

extension in secs 
13.89   0.63 14.7   0.83 * 

No of deaths (out of 10) 2             3 ** 

SD is standard deviation, p = 0.45* (Unpaired t test), p =1** Fishers exact test 
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Fig-2: Mean duration of hind limb extension (secs)  

 

 
Fig-3: No of deaths (%)  

 

C) Effect of saline and ofloxacin on chemo 

convulsion  

There were no convulsions or jerky 

movements were observed during 1 hour observation 

period in control and ofloxacin groups on 

chemonvulsion induced with Strychnine 0.5 mg/kg, 

Picrotoxin 1 mg/kg or Pentylenetetrazole 40 mg/ kg in 
single as well as multiple dose studies. No deaths were 

recorded in subsequent 24 hours.  

  

DISCUSSION 

Neurotoxic potential of fluorqinolones have 

been demonstrated by many preclinical and clinical 

studies. Patients have reported headache, insomnia, 

irritability, dizziness, restlessness, convulsions, 

hallucinations, psychotic episodes etc. There is black 

box warning for fluoroquinolones and they should be 

avoided in patients suffering from disorder affecting 
central nervous system. But many case studies have 

also reported concomitant administration of drugs like 

theophylline along with fluoroquinolones [12, 13, 14]. 

There are reports suggesting a higher rate of seizures in 

patients with ofloxacin which is one of the widely used 

fluoroquinolones as compared to others. Ofloxacin has 

higher CNS penetration but lower affinity to GABA as 

compared to other fluoroquinolones [15, 16]. Some 

fluoroquinolones have shown pro-convulsant activity in 

the in vitro and in vivo animal experiments whereas 

other published reports have failed to show this pro-

convulsant activity. 

 
 In the present study, an attempt was made to 

find out if ofloxacin has proconvulsant activity and 

what may be the underlying mechanism of it. Ofloxacin 

given in single dose of 25 mg/kg intraperitoneally did 

not reduce the spontaneous locomotor activity 

significantly as compared with the baseline or with the 

control group (Table 1 & Figure 1). The first measure 

of animals' activity is the rate of habituation to a novel 

environment. Thus, during prolonged exposure to a new 

environment, animals spend progressively less time in 

exploration. This could be the reason behind the 
decrease in the activity in both the group [17]. There are 

studies which showed that levofloxacin, which is an 

optical isomer of ofloxacin and other fluoroquinolones 

either decreased or did not affect locomotor activity and 

rotarod performance in animals. One study found no 

significant change in the locomotor activity of juvenile 
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and adult rats after 600 mg/kg dose of ofloxacin for five 

days. This shows that ofloxacin does not have any 

significant effect of spontaneous locomotor activity [18, 

19]. 

 

 In the present study, the duration of tonic 
extensor phase was slightly more in the ofloxacin group 

as compared to control group on maximal electroshock 

induced seizures, but the difference was not statistically 

significant. Similarly there were 3 deaths in ofloxacin 

treated group as compared to 2 in control group. 

Different studies showed that ofloxacin, sparfloxacin 

and moxifloxacin had no statistically significant effect 

on tonic extensor phase of MES induced seizure, but 

ciprofloxacin and pefloxacin & Levofloxacin (25 mg/kg 

given i.p.) had significant worsening effect in mice & 

rats [20, 21]. On the other hand, one study reported 

increased duration of tonic hind limb extension with 
ciprofloxacin (25 & 50mg/kg) but decrease in the 

duration with ofloxacin (25 & 50 mg/kg) in dose 

dependent manner with respect to the control group in 

wistar rats [22]. 

 

 For chemo convulsion, the study was carried 

out in two phases, single close and multiple dose 

studies. Multiple doses were incorporated to simulate 

the situation in clinical practice where drugs are given 

for prolonged period of time. Between two phases a 

washout period of 10 days was given. No convulsions 
or jerky movements were observed during 1 hour 

observation period in either groups on chemo 

convulsion induced with sub convulsive doses of 

strychnine, picrotoxin or pentylenetetrazole. Also no 

deaths were recorded in subsequent 24 hours. In other 

studies, ofloxacin (20 or 80 mg/kg i.p) have shown to 

increased the incidence of clonic convulsions induced 

by sub convulsive doses of pentylenetetrazole. This 

effect however was only significant in the higher dose 

[23]. But Levofloxacin (25 mg/kg given i.p.) didn’t 

show enhancing effect on Pentylenetetrazole induced 

convulsions [21]. 
 

 Structure toxicity relationship shows that the 

C-7 substituent on the quinolone nucleus, particularly 

pyrrolidine or piperazine, plays an important role in the 

CNS effects of these compounds [24]. Quinolones 

containing 7- piperazine (e.g., ciprofloxacin, 

norfloxacin) and those containing 7-pyrrolidine (e.g., 

tosufloxacin and clinafloxacin) have increased 

epileptogenic potential while substituted compounds 

containing 7- piperazinyl– or 7-pyrollidinyl (e.g., 

levofloxacin) are associated with reduced seizure-
causing potential. Gemifloxacin, levofloxacin, and 

moxifloxacin lack the specific structure-toxicity 

relationships noted to induce seizures [25]. The nature 

of C-7 substituent may also determine the interaction 

with non-steroidal anti-inflammatory drugs (NSAIDs) 

and theophylline which can potentially increase the 

chances of seizures. Other receptors possibly involved 

in the CNS excitatory effects include N-methyl-D-

aspartate, adenosine and amino acid receptors while 

effects on dopamine and opioid receptors has also been 

suggested [26]. 

 

 The lipophilicity which determines CNS 

penetration of fluoroquinolones does not always 
correlate with the potential for epileptogenicity. In 

contrast to ciprofloxacin, ofloxacin has an increased 

CNS permeability of 50% of the serum concentration, 

though less cases of neurotoxicity have been reported 

for ofloxacin than for ciprofloxacin [12, 27]. The 

electrophysiological determination of field potentials in 

the CA1 region of the rat hippocampus slice was done 

to assess the excitatory potential of fluoroquinolones, 

which might be predictive for their neurotoxic potency 

in vivo. They increased the population spike amplitude 

in a concentration-dependent manner, and the resulting 

excitatory potency was highly dependent on the 
chemical structure, these investigations pointed to the 

N-methyl-D-aspartate receptor as the probable target of 

the fluoro quinolone effects [28]. 

 

 In another study in humans in which the 

etiology of the effects to the CNS of selected 

fluorinated quinolones was assessed by positron 

emission tomography, ciprofloxacin treated subjects 

showed a significant decrease in cerebral blood flow 

compared to baseline as well as to temafloxacin and 

placebo treatment groups [29]. 

 

In vitro, epileptic potential is usually assessed 

by determination of the affinity for γ-amino butyric acid 

A (GABA A) receptors. However, the extrapolation of 

these results to the clinical setting seems very difficult 

for several different reasons. Because there are other 

mechanisms are also involved apart from GABA 

inhibition. And because the affinity of quinolones alone 

for the GABA A receptors is actually relatively low, 

and to observe significant binding, experiments have to 

be conducted in the presence of a nonsteroidal anti-

inflammatory derivative, usually biphenyl acetic acid. 
So the results of GABA binding experiments could 

therefore only be extrapolated, to a situation in which 

quinolones are given together with NSAID [30]. 

Secondly, in vitro experiments, including new 

approaches such as the use of the Xenopus oocyte 

translation system of exogenous mRNA do not take into 

consideration the pharmacokinetic characteristics of 

drugs, in particular, their ability to reach the receptors at 

the central level which may vary considerably from one 

quinolone to another [31]. 

 

CONCLUSION 
From the present study it can be concluded that 

ofloxacin does not have significant proconvulsant 

activity in mice as it did not show such effect on 

spontaneous locomotor activity, electro convulsion & 

chemo convulsion, although higher doses of ofloxacin 

or other fluoroquinolones may be having such kind of 

effects. It is worth noting that all three convulsants used 
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have distinct cellular mechanisms of CNS excitation. 

However these conclusions are drawn in rodent models 

of epilepsy and have to be supported by substantial 

proof in actual human trials. There is conflicting data 

about whether ofloxacin has proconvulsive effect and 

about possible explanation of this proconvulsive action. 
Thus further research is necessary to exactly pinpoint 

role of ofloxacin in epilepsy. 
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