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The objective of this study was to investigate the Pro-convulsive activity of
fluoroquinolones (levofloxacin, norfloxacin) on epilepsy induced methods
like PTZ, theophylline at sub convulsive dose. Convulsion is induced by
giving sub convulsive dose i.e. 40mg/kg of PTZ intraperitonealy. The proconvulsive actions of fluoroquinolones levofloxacin, norfloxacin, at two
different doses were studied using PTZ methods and co-administered with
theophylline and results were compared with the respective control groups
and standard groups. Results were showed that, the levofloxacin and
norfloxacin demonstrated a significant pro-convulsive profile in PTZ induced
seizures. The % decrease in level of GABA treated with LF, NF at 25mg/kg
bdw, in mice brain is 7.85, 7.69 respectively as compared to control 16.14%
on PTZ induced seizures. Similarly, GABA levels is also showed decreased
% to 8.88, 7.44 on treatment with LF, NF at 25mg/kg bdw respectively as
compared to control group (16.14%) on co-administration with theophylline.
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This indicates that fluoroquinolones may interfere with the synthesis of
GABA or may decrease the affinity of GABA towards GABA receptors. The
study lend support to the view that role of fluoroquinolones in patho
physiology of seizures, the study also provides the protective activity of
diazepam against pro-convulsive activity of fluoroquinolones treated
animals.
Copy Right, IJAR, 2013,. All rights reserved.

Introduction
Epilepsy is a common chronic neurological disorder characterized by seizures (Leroy O et.al, Presses MED 1989,
Blime W et al 1993). These seizures are transient signs and/or symptoms of abnormal, excessive or hyper
synchronous neuronal activity in the brain. About 50 million people worldwide have epilepsy, and nearly two out of
every three new cases are discovered in developing countries. Epilepsy becomes more common in old ages people
age. Onsets of new cases occur most frequently in infants and the elderly. As a consequence of brain surgery,
epileptic seizures may occur in recovering patients (Wolters Kluwer et al, 2010.). Epilepsy is usually controlled, but
not cured, with medication. However, over 30% of people with epilepsy do not have seizure control, even with the
best available medications. Surgery may be considered in difficult cases. Not all epilepsy syndromes are life-long,
some forms are confined to particular stages of childhood. Epilepsy should not be understood as a single disorder,
but rather as syndrome with vastly divergent symptoms, all involving episodic abnormal electrical activity in the
brain and numerous seizures (Surgery for seizures NEJM 1996). However, it has been stressed that accurate
differentiation between generalized and partial seizures is especially important in determining the appropriate
treatment (Harrison’s Principles of Medicine. 15th edition.).
The fluoroquinolones are synthetic broad-spectrum antibiotics. In general, the common side-effects are mild to
moderate and self-limiting. On occasion, serious adverse effects can occur. Some of the serious adverse drug
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reactions (ADRs) that occur more commonly with fluoroquinolones than with other classes antibiotic drug include
central nervous system (CNS) toxicity, phototoxicity, cardio toxicity, arthropathy, and tendon toxicity. Children and
the elderly are at greater risk. ADRs may manifest during, as well as sometimes long after fluoroquinolone therapy
has been discontinued. Events that may occur in acute overdose are rare and include renal failure and seizure
(Jungst, Mohr, 1987). Today, fluoroquinolones are the most commonly-prescribed antimicrobial agents.
Ciprofloxacin is considered a benchmark for comparing the efficacy of new fluoroquinolones. The tolerability of
these agents is good, with low incidence of adverse effects. Overall rates of adverse reactions are 4.0%–8.0%, and
adverse effects have necessitated discontinuation of therapy in 1.0%–2.6% of patients (Christ W, 1990).
Levofloxacin (Kawahara, S. Dec 1998, Nippon Rinsho, 1998) is a broad-spectrum antibiotic that is active against
both Gram positive and Gram-negative bacteria. It functions by inhibiting DNA gyrase, a type II topoisomerase, and
topoisomerase IV, which is an enzyme necessary to separate replicated DNA, thereby inhibiting cell division.
Norfloxac in (Nelson, JM. Et al, 2007) is a 1-ethyl-6-fluoro-4-oxo-7-piperazin-1-yl-1H-quinoline-3-carboxylic acid
Norfloxacin is a broad-spectrum antibiotic that is active against both Grampositive and Gram-negative bacteria. It
functions by inhibiting DNA gyrase, a type II topoisomerase, and topoisomerase IV, enzymes necessary to separate
bacterial DNA, thereby inhibiting cell division.The concomitant administration of a non-steroidal anti-inflammatory
drug (NSAID) with a quinolone, including norfloxacin, may increase the risk of CNS stimulation and convulsive
seizures. Therefore, norfloxacin should be used with caution in individuals receiving NSAIDS concomitantly.
The terms fluoroquinolone and quinolone are often used interchangeably, without regard to this distinction
(Hakanen, A et al. 2007). With the increasing use of this class of antibiotics, even in sometimes benign indications,
an increasing number of patients are exposed to the risk of ADRs (Melhus A (March 2005). Serious adverse
reactions can occur in any patient. For example fluoroquinolones induced convulsions can occur in patients with or
without a history of convulsions. However, certain patient groups are at increased risk of fluoroquinolone ADRs. A
1998 retrospective survey of the use of the fluoroquinolones in the pediatric population showed that the
fluoroquinolones were oftentimes prescribed in children, (although their use is not approved in this age group), and
that numerous serious side effects had been recorded (Pariente-Khayat A, et al, 1998). By taking into considerations
of review of literature, claims of fluoroquinolones, the present study was planned to assess the pro-convulsive
potential of fluoroquinolones in experimental animals.

Material and Methods
Chemicals: Pentylenetetrazole from HI Media Laboratories, Theophylline - Microlab Limited, Bengaluru,
Levofloxacin & Norfloxacin -Karnataka Antibiotics Pharmaceuticals Ltd, GABA -S.D. fine Chemicals, other
chemicals from SDFCL & Fisher scientific Products
Experimental animals: Albino mice with either sex of average weight (25-35gm) bred in the animal house
Dayananda Sagar College of pharmacy, Bangalore were used to induce convulsion by electric shock,
Pentylenetetrazole and also by theophylline. The above test animals were divided into three groups, such one group
was subjected to electroshock of 150mA intensity for 0.2 seconds, through auricular electrodes, majority of mice
showed tonic flexion of fore and hind limbs with tail erection, and stupor followed by post tetanus depression and
recovery. Only those mice showing the convulsive responses were used for experiment and divided into 14 groups
of six each and further other groups of mice were used for chemo shock (pentylenetetrazole, theophylline) and
divided into 14 groups of six each.
All the test animals were allowed for food & water add libitium both being withdrawn 24 hrs prior to
experimentation (to avoid any possible “kindling” effect). All the preparations were administered intraperitonealy.
The experiments were conducted as per the guidelines of CPCSEA, Chennai, India (approval
no.DSCP/M.Pharmacol/IAEC/82/12-13).
Pentylenetetrazole (PTZ) induced seizures:
Each mouse under the test received a test drug intra-peritoneal 30 minutes before administration of sub convulsive
dose of PTZ (40mg/kg body wt) i.p. The animals were kept under observation for the onset of maximal seizures
which is evidenced by tonic flexion of forelimbs, tonic extension of hind limbs and clonic convulsions for 15
minutes. (Gabriele schmuck Anja schurmann, Gerhard schlutet Bayer AG, et al, July -1998)
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Co-administration with sub convulsive dose of theophylline
Each mouse received the test drug intraperitonealy, 5 minutes before intraperitoneal administration of sub
convulsive dose of theophylline (125mg/kg) i.p.
They were observed for the onset of maximal seizures which was evidenced by tonic flexion of fore limbs, tonic
extension of hind limbs and clonic convulsions for 2 hours. (Gabriele schmuck Anja schurmann, Gerhard schlutet
Bayer AG, et al, July-1998)
Chemoconvulsion Method [Pentylenetetrazole]:
The animals were divided into 14 groups. Group I served as control and received normal saline and group II served
as positive control and received diazepam in normal saline. Remaining groups received fluoroquinolones namely
levofloxacin and norfloxacin in two doses each (12.5&25mg/kg i.p).
Chemoconvulsion Method [Theophylline]
The animals were divided into 14 groups. Group I served as control and received normal saline and group II served
as positive control and received diazepam in normal saline. Remaining groups received fluoroquinolones namely
levofloxacin and norfloxacin in two doses each (12.5 & 25mg/kg) i.p. Brain GABA content estimation (Taiwe G.S.
et al, 2010.)
Experimental Procedure:
Animals were killed by decapitation at predetermined intervals after the administration of test drug, diazepam and
the saline followed by subjecting the animals to Electro convulsion/Chemo convulsions. The brains were rapidly
removed, blotted, weighed and taken in ice cold 5 ml trichloro acetic acid (10% w/v), homogenized and centrifuged
at 1000rpm for 10 min at 0⁰ C. A sample of 0.1 ml of tissue extract was taken in 0.2 ml of 0.14 M ninhydrin
solution in 0.5 M carbonate-bicarbonate buffer pH (9.9), was kept in a water bath at 60⁰ C for 30 min, then cooled
and treated with 5 ml of copper tartarate reagent. After 10 min, the fluorescence reading was taken at 377/451 nm in
a spectrofluorimeter.
For GABA standards, different amounts (20, 40, 60, 80,100 μg) mixed with 1.5μM Glutamic acid were dissolved in
0.1 ml of 10% trichloroacetic acid. GABA was determined by the measurement of the formed fluorescent product
resulting from the reaction of GABA with ninhydrin in an alkaline medium in the presence of glutamate. The GABA
content in brain was expressed in μg gˉ¹ of the wet brain tissue.

Results
Table No-1: Effect of fluoroquinolone (LF) on experimental seizures induced by PTZ in mice:
GROUPS
JERKY
CLONIC
RECOVERY/DEATH
MOVEMENTS
CONVULSIONS
(mint’s)
(sec’s)
(sec’s)
N.SALINE+PTZ
14.5±0.42
15.16±1.13
12±0.36
DZPM+PTZ

5.83±0.54**

12.33±1.22

10.83±0.30

LF(12.5mg)+PTZ

23.83±1.01**

64.83±3.42**

16.83±0.30**

DZPM+ LF
(12.5mg) + PTZ
LF(25mg)+PTZ

14±0.36

43.83±2.44**

12.97±0.51

31.5±1.72**

91.5±2.4**

16.66±0.21**

DZPM+ LF(25mg)+PTZ

17±0.96**

49±3.78**

14.66±0.21**

All values are expressed as mean± SEM, n=6, One way analysis of variance (ANOVA) followed by Dun net’s
Multiple Comparison test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05.
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Table.No-2: Effect of fluoroquinolone (NF) on experimental seizures induced by PTZ in mice:
GROUPS
JERKY
CLONIC
RECOVERY/DEATH
GROUPS
CONVULSIONS
(mint’s)
MOVEMENTS
(sec’s)
(sec’s)
N.SALINE+PTZ

14.5±0.42

15.16±1.13

12±0.36

DZPM+PTZ

5.83±0.54**

12.33±1.22

10.83±0.30

NF(12.5mg)+PTZ

23.83±1.01**

64.83±3.42**

16.83±0.30**

DZPM+
NF(12.5mg)+PTZ
NF(25mg)+PTZ

14±0.36

DZPM+
NF(25mg)+PTZ

12.97±0.51

31.5±1.72**

43.83±2.44**
91.5±2.4**

16.66±0.21**

17±0.96**

49±3.78**

14.66±0.21**

All values are expressed as mean± SEM, n=6, One way analysis of variance (ANOVA) followed by Dun net’s
Multiple Comparison test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05.
Levofloxacin (12.5mg) showed 21.83±0.98 sec, 25.83±2.57 sec, jerky movements and clonic convulsions
respectively and recovery was increased to 13.66±0.49minutes. Levofloxacin (25mg) showed increased value of
28.66±2.17 sec, 37.0±3.24 sec, jerky movements, clonic convulsion respectively and recovery time was
increasedto15±0.36 minutes. Diazepam with levofloxacin (25mg) showed 13.16±0.79 sec jerky movements,
23.5±0.71 sec clonic convulsion and 8.66±0.42 minutes. Norfloxacin (12.5) showed increased value of 23.83±1.01
sec jerky movements, 64.83±3.42 sec of clonic convulsion, and 16.83±0.30 minutes of recovery. Norfloxacin
(25mg) showed still increased value of 31.5±1.72 sec and 91.5±2.4 sec Jerky movements, clonic convulsions
respectively and recovery of 16.66±0.21 minutes. Diazepam with Norfloxacin (25mg) showed 17.0±0.96 sec,
49.0±3.78 sec, jerky movements, clonic convulsions and recovery respectively and recovery 14.66±0.21 minutes.
Table.No.3- Effect of fluoroquinolone (LF) on experimental seizures induced by theophylline in mice
GROUPS
TONIC
FLEXION TONIC EXTENSION OF HIND CLONIC
OF FORE LIMBS LIMBS(sec’s)
CONVULSIONS(sec’s)
(sec’s)
37.33±5.18
29.66±2.34
7.8±1.20
N.Saline+TP

Dzpm+TP

24.66±1.74**

23.5±1.40**

4.5±0.56**

55.16±5.51**
35.87±2.01**
18.33±1.33**
LF(12.5mg)+TP
26±4.54**
29.16±2.88
----DZPM+
240±22.91**
150±8.26**
164.5±5.88***
LF(12.5mg)+TP
LF(25mg)+TP
31.16±2.63**
43.33±1.02**
11.16±0.98**
DZPM+
LF(25mg)+TP
All values are expressed as mean± SEM, n=6, One way analysis of variance (ANOVA) followed by Dun net’s
Multiple Comparison test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05
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Table.No-4:- Effect of fluoroquinolone (NF) on experimental seizures induced by theophylline in mice:
GROUPS
TONIC FLEXION OF TONIC EXTENSION OF CLONIC
FORE LIMBS(sec’s)
HIND LIMBS(sec’s)
CONVULSIONS
(sec’s)
37.33±5.18
29.66±2.34
7.8±1.20
N.Saline +TP
24.66±1.74**
23.5±1.40**
4.5±0.56**
Dzpm +TP
62±2.20**
41±1.91**
54.83±2.41**
NF(12.5mg) +TP
35.66±4.22
22.33±1.80**
7.5±2.5
DZPM+NF(12.5mg)+TP
289.16±10.28**
153.16±11.64**
172.83±19.47**
NF(25mg) + TP
44±5.85**
28±2.38
12.20±1.49**
DZPM+ NF (25mg) +TP
All values are expressed as mean± SEM, n=6, One way analysis of variance (ANOVA) followed by Dun net’s
Multiple Comparison test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05
Effect of two different concentrations of fluoroquinolones (Levofloxacin and Norfloxacin) on theophylline induced
seizures were studied and reported in table no.3. The animals were observed for tonic flexion of fore limbs, tonic
extension of hind limbs and clonic convulsions up to two hours. All the drugs are administered through i.p and
theophylline was given after 5 minutes of administration of the test drug. Normal saline with theophylline showed
37.33±5.18 sec, 29.66±2.34 sec, 7.8±1.20 tonic flexion of fore limbs, tonic extension of hind limbs and clonic
convulsion’s respectively. Levofloxacin (12.5mg) showed slight increased value of 55.16±5.51 sec, 35.87±2.01 sec
of tonic flexion of fore limbs, tonic extension of hind limbs respectively and no clonic convulsions. Diazepam with
Levofloxacin (12.5mg) showed similar observations as that of normal. Levofloxacin (25mg) with theophylline
showed increased value of 240±22.91 sec, 150±8.26 sec, 164.5±5.88 sec of tonic flexion of fore limbs, tonic
extension of hind limbs and clonic convulsions respectively , as compared to levofloxacin (12.5mg).
Norfloxacin (12.5mg) showed 62±2.20 sec, 41±1.91sec and 54.83±2.41 sec of tonic flexion of fore limbs, tonic
extension of hind limbs and clonic convulsions respectively. Norfloxacin (25mg) showed further increased values of
289.16±10.28 sec, 153.16±11.64 sec, 172.83±19.47 sec of tonic flexion of fore limbs, tonic extension of hind limbs
and clonic convulsions respectively.
All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by Dun net’s
Multiple Comparison Test. The minimum of p˂ 0.0001 was considered significant; if the value of q is greater than
2.70 then the p value is less than 0.05.
In normal mice the concentration of GABA was 563.66µg, for other group of mice were subjected to normal saline
with electroshock then the concentration of GABA was found 506.421µg. this showed that the electroshock was
reduce the GABA level in the mice.
Levofloxacin of two doses (12.5&25mg/kg) was treated with electroshock treatment, the concentration of GABA
was slight reduced in low dose of levofloxacin and in high dose it was still reduced. In presence of diazepam the
GABA level was increased by treated with both electroshock treatment and test drug levofloxacin.
Table.No.5-Comparison of GABA-Concentration between groups (LF) with PTZ (Sub-convulsive doses)
induced Seizures:
SL.
GROUP’S
GABA% OF GABA
NO.
CONCENTRATION(µg)
MEAN±SEM
1.
Control
563.06±5.89
14.01%
2.
3.
4.
5.
6.
7.

N.Saline+PTZ
Diazepam+PTZ
LF12.5mg+PTZ
Diazepam+
LF12.5mg+PTZ
LF25mg+PTZ
Diazepam+LF25mg+PTZ

517.55±11.74**
690.49±12.41**
454.76±11.42**
735.81±14.81**

12.88%
17.19%
11.32%
18.32%

315.39±17.00**
739.26±17.13**

7.85%
18.40%
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All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by Dun net’s
Multiple Comparison Test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater
than 2.70 then the p value is less than 0.05
The GABA level at normal saline with PTZ was 517.55µg. it was reduced when compared to normal mice
(563.06µg) at both doses 0f levofloxacin, the GABA level was reduced as 454.76 &315.39µg respectively. In the
presence of diazepam GABA value was increased as 690.49, 735.81, 739.26µg with PTZ, LF12.5, LF 25mg/kg
respectively.
Table.No.6-Comparison of GABA-concentration between groups (NF) with PTZ (subconvulsive dose)
induced seizures.
SL. No.
GROUP’S
GABA% OF GABA
CONCENTRATION(µg)
MEAN±SEM

1.

Control

563.06±5.89

15.28%

2.
3.
4.
5.
6.
7.

N.Saline+PTZ
Diazepam+PTZ
NF12.5mg+PTZ
Diazepam+NF12.5mg+PTZ
NF25mg+PTZ
Diazepam+NF25mg+PTZ

517.55±11.74**
690.49±12.41**
325.17±17.36**
705.76±19.86**
280.24±10.68***
602.24±27.22**

14.04%
18.74%
8.82%
19.15%
7.60%
16.34%

All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by Dunnett’s
Multiple Comparison Test. The minimum of p˂ 0.0001was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05.
Similarly, at two doses of norfloxacin, the GABA level was reduced to 325.17 & 280.24µg with low dose and high
dose respectively. It was showed very less concentration of GABA when compared to levofloxacin & norfloxacin.
In presence of diazepam the GABA concentration was increased but not significantly.
Table.No.7-Comparison of GABA-concentration between groups (LF), Theophylline (sub-convulsive doses)
induced Seizures:
SL.
GROUP’S
GABA% OF
NO.
CONCENTRATION(µg)
GABA
MEAN±SEM
Control
563.06±5.89
16.37%
1.
2.
3.
4.
5.
6.
7.

N.Saline+TP
Diazepam+TP
LF12.5mg+TP
Diazepam+ LF12.5mg+TP
LF25mg+TP
Diazepam+LF25mg+TP

435.55±10.66**
734.44±18.45**
361.92±9.88**
563.55±16.37**
305.38±11.76**
475.05±12.76**

12.66%
21.35%
10.52%
16.38%
8.88%
13.81%

All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by Dun net’s
Multiple Comparison Test. The minimum of p˂ 0.0001 was considered as significant; if the value of q is greater
than 2.70 then the p value is less than 0.05
The GABA level at normal saline with theophylline was 435.55µg. it was reduced concentration when compared to
normal mice (563.06µg) and also it was less when compared to electroshock and PTZ treated mice, at both doses of
levofloxacin 12.5 &25mg/kg, the GABA level was reduced to 361.92 &305.38µg respectively. In presence of
diazepam it was increased to 734.44, 563.55, 475.05µg with theophylline, levofloxacin12.5 &25mg/kg respectively,
but at 25mg it was less increased in GABA level.
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Table.No.8-Comparison of GABA-concentration between groups (NF) with Theophylline (Sub-convulsive
dose) induced seizures.
SL.
NO.

GROUP’S

1.
2.
3.
4.
5.

Control
N.Saline+TP
Diazepam+TP
NF12.5mg+TP
Diazepam+
NF12.5mg+TP
NF25mg+TP
Diazepam+NF25mg+TP

6.
7.

GABACONCENTRATION(µg)
MEAN±SEM
563.06±5.89
435.55±10.66**
734.44±18.45**
284.71±13.51**
551.90±12.23**

% OF GABA

245.29±11.04***
478.41±13.48**

7.44%
14.52%

17.09%
13.22%
22.30%
8.64%
16.75%

All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by Dun net’s
Multiple Comparison Test. The minimum of p˂ 0.0001was considered as significant; if the value of q is greater than
2.70 then the p value is less than 0.05.
Similarly, norfloxacin at both doses, the GABA level was reduced as 284.71 &245.29µg with low dose and high
dose respectively. Norfloxacin treated mice were showed a very less GABA concentration when compared to
levofloxacin. In presence of diazepam it was increased as 734.44, 551.90, with Theophylline norfloxacin 12.5 &
25mg/kg respectively.
Statistical analysis: The data were expressed as mean ± standard error mean (S.E.M).The Significance of
differences among the group was assessed using one way and multiple way analysis of variance (ANOVA). The test
followed by Dunnett’s test p values less than 0.05 were considered as significance.

Discussion
The fluoroquinolone are one of the most frequently prescribed classes of antimicrobials. Their spectrum of activity
includes many gram negative rods, some staphylococci and some atypical gram negative organisms. Besides their
inhibition of DNA gyrase, quinolones are also antagonists of inhibitory neurotransmitter gamma amino butyric acid
(GABA). CNS adverse effects can be well established both in animal studies and clinical reports. These adverse
reactions are uncommon but well described and occur in 1-7% of patients under the treatment with quinolones. CNS
side effects include seizures, hallucination, insomnia, dizziness and encephalopathy (Gabriele schmuck Anja
schurmann, Gerhard schlutet Bayer AG, et al, July-1998., Ball P, Tillotson G, 1995). Fluoroquinolones have an
excellent tissue penetrability and high level of activity against gram positive and gram negative pathogens. On the
other hand, through animal studies and accumulated clinical experience, attention has been focused on side effects
of these drugs, especially those involving central nervous system. The most common reactions include headache,
dizziness and restlessness. Rarely, seizure activity has been associated with quinolone therapy (Gabriele schmuck
Anja schurmann, Gerhard schlutet Bayer AG, et al, July-1998, Wolters Kluwer/Lippincott Williams and Wilkins
2010).
Most of the reported data were based on case studies with concomitant administration of other drugs like
Theophylline (Turner RA, Robert A, 1965) with the occurrence of seizures. Higher rate of seizures were reported in
patients with norofloxacin and moxifloxacin therapy as compared to other fluoroquinolone. In present study,
comparison was made with the experimental pro-convulsive activity of levofloxacin, norfloxacin and moxifloxacin
and correlated the same in the experimental animals, on electro convulsion and pentylenetetrazole induced
convulsion models in mice and co-administered with theophylline. The pentylenetetrazole and theophylline were
given as sub convulsive dose (PTZ-40mg/kg, theophylline-125mg/kg) instead of PTZ-80mg/kg, theophylline250mg/kg. In Pro-convulsive activity of fluoroquinolone on maximal electroshock induced seizures, Levofloxacin
were subjected to electroshock model, it was observed that values are increased in all the phases of seizures but in
presence of diazepam seizure was controlled but the recovery was delayed.
Norfloxacin showed the pro-convulsive potency at low dose, and tonic extension phase is more compared to control.
Norfloxacin at higher dose showed a increased values in all phases of seizures, i.e. tonic extension, clonic
convulsion and latency in recovery. Even in presence of diazepam also, it was observed there clonic convulsion and
post titanic depression values were not controlled and recovery delayed. By these observations it is clear that
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norfloxacin abolishes the activity of GABA on benzodiazepine receptors. In Pro-convulsive activity of
fluoroquinolone on pentylenetetrazole induced seizures in Mice, Animals were subjected to a lower dose of
Levofloxacin (12.5mg/kg bdw) and sub convulsive doses of pentylenetetrazole (40mg/kg bdw) showed increased
values of jerky movements and clonic convulsions as compared to control and the seizure values were further
increased as the dose of levofloxacin increased to (25mg/kg bdw) but in presence of diazepam the seizure value’s
are decreased. Norfloxacin (12.5mg/kg bdw) also showed increased seizures values with PTZ, and the seizure values
were further increased as the dose raised to 25mg/ kg bdw but the values were decreased with diazepam 2mg/kg
bdw. The seizure values were decreased in presence of diazepam.
Pro-convulsive activity of fluoroquinolone on co-administered with theophylline:
Low dose Levofloxacin (12.5mg/kg bdw) was co-administered with theophylline 125mg/kg bwd, showed increased
values of seizures at all the phases like tonic flexion of fore limbs, tonic extension of hind limbs and clonic
convulsion, which demonstrate that levofloxacin has pro-convulsant activity when given with theophylline. With
diazepam the seizure values were decreased which shows the protective action of diazepam. Sub convulsive dose of
theophylline was co-administered with norfloxacin 12.5mg/kg bwd showed increased seizure values and the values
were still increased as the dose of norfloxacin increased to 25mg/kg bdw which indicates the pro-convulsive activity
of norfloxacin with theophylline. Both the doses of moxifloxacin also showed all the stages of convulsive activity
with theophylline which signifies the pro-convulsive
activity of moxifloxacin with theophylline.
The pro-convulsive action of fluoroquinolones; levofloxacin, norfloxacin, at two different doses were studied using
PTZ and co-administered with theophylline and the results were compared with the respective control groups and
standard groups. Results of the present study show that, norfloxacin and moxifloxacin do have a significant proconvulsive action with increased severity of convulsions in both PTZ and theophylline treated animals. The
levofloxacin and Norfloxacin demonstrated a significant pro-convulsive profile in PTZ induced seizures. The %
decrease in level of GABA treated with LF& NF at 25mg/kg bdw, in mice brain is 10.92, 11.50. The % decrease in
level of GABA treated with LF & NF at 25mg/kg bdw, in mice brain is 7.85, 8.52, respectively as compared to
control 16.14% on PTZ induced seizures. Similarly, GABA levels is also showed decreased % to 8.88, 7.75, on
treatment with LF & NF at 25mg/kg bdw respectively as compared to control group (16.14%) on co-administration
with theophylline.
In the present study all the three fluoroquinolones produced a dose dependent proconvulsive effect. With the present
research findings it is found that the fluoroquinolones (levofloxacin and norfloxacin) have pro-convulsing activity in
both invivo (PTZ) induced seizures and co-administered with theophylline. The pro-convulsing activity is more with
PTZ and with theophylline induced seizures models. It was observed that the norfloxacin was the most potent
proconvulsing followed by levofloxacin. Norfloxacin showed prolonged duration of tonic extension phase in PTZ
models and also with theophylline (sub convulsive) treated animals. Hence it is concluded that fluoroquinolones
especially norfloxacin should be used with caution in patients with predisposing epileptogenic factors.
It was also observed the level of GABA in fluoroquinolone treated animals was low as compared to control and
diazepam treated animals. This indicates that fluoroquinolones may interfere with the synthesis of GABA or may
decrease the affinity of GABA towards GABA receptors. The study lend support to the view that role of
fluoroquinolones in pathophysiology of seizures, the study also provides the protective activity diazepam against
pro-convulsive activity of fluoroquinolones treated animals.
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