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ABSTRACT
Background: Levofloxacin is a fluorinated quinolone antimicrobial used in the treatment of various bacterial infections
and was active against both gram positive and gram negative bacteria. Levofloxacin is an optically active isomer of
ofloxacin. Apart from its antibacterial action, it also exhibit antinociceptive properties. This study was conducted with
the aim to evaluate the analgesic activity of Levofloxacin in albino rat in comparison with aspirin.
Methods: Thirty adult albino rats weighing 150-250 gm were obtained from central animal house. The animals were
divided into five groups of six animals each. Group I served as control received normal feed and water. Group II served
as standard received tablet aspirin 100 mg/kg (oral) and Group III, IV, V served as test T1, T2, T3 and received tablet
levofloxacin 10 mg/kg, 20 mg/kg and 40 mg/kg (oral), respectively. The analgesic effect of levofloxacin was evaluated
using Eddy’s hot plate and tail flick methods and compared with standard analgesic aspirin. The values obtained were
expressed as mean±SD. Statistical analysis of difference between groups were carried out using one-way analysis of
variance (ANOVA). Probability p<0.05 was taken as the level of statistical significance.
Results: Levofloxacin at 40 mg/kg showed statistically (p<0.05) elevation in pain threshold and a higher antinociceptive
activity in comparison to control and standard groups.
Conclusions: In the present study, levofloxacin has showed promising results as an analgesic when compared to the
control and standard groups. It may be a lead compound for identifying newer adjuvant analgesic agents.
Keywords: Analgesic activity, Levofloxacin, Tail flick method, Eddy’s hot plate method

INTRODUCTION
According to the International Association for the Study of
Pain (IASP), Pain is defined as “an unpleasant sensory and
emotional experience associated with actual or potential
tissue damage”.1 Over the course of human history pain
has been treated by psychological technique, physical
method (surgical intervention, electrical stimulant,
pressure, cold, heat, counter irritant, acupuncture) and by
drugs.2 Pain itself is not a disease; it is far the most
common medical complaint.
Analgeisc medications are the first line of treatment in pain
management. The control of pain is one of the most
important uses to which drugs are put. In recent decades,

commonly used drugs for pain relief is morphine and
diclofenac. These opioids and non-steroidal antiinflammatory drugs (NSAID’s) can only relieve 50% of
pain, in about 30% of the patients.3 In addition, many of
these drugs cause serious adverse effects. Opiates causes
physical dependency, tolerance and addiction while
NSAIDs usually cause gastrointestinal disorders.4 In spite
of vast number of drugs with analgesic property, search for
new analgesics with better efficacy and minimal adverse
effect are continuing throughout the world.
Treatment of certain antibiotic can decrease the pain.
Levofloxacin is a fluorinated quinolone antimicrobial used
in the treatment of various bacterial infections and was
active against both Gram positive and Gram negative
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bacteria. Levofloxacin is an optically active isomer of
ofloxacin.

Analgesiometer by tail flick method using radiant heat
from electric sources

Fluoroquinolones exhibit both central nervous system
(CNS) stimulant and depressant effects by gammaamminobutric acid (GABA-A) receptor inhibition.
Levofloxacin inhibit the GABA-A response in a
competitive and voltage independent manner, which can
be responsible for its analgesic effect. There is also
evidence indicating that, depressive action on calcium
current may be involved in antinociceptive effect of
levofloxacin.

Tail flick latencies (reaction time) of the animal were
assessed by the analgesiometer. The strength of the current
passing through the naked nichrome wire was kept
constant at 5 amps. The distance between the heat source
and tail skin was 1.5 cm. The site of application of the
radiant heat in the tail was maintained at 2.5 cm, measured
from the root of the tail. The time taken by the animal to
withdraw (flick) its tail from the hot wire was noted and
taken as the ‘reaction time. This tail flicking was
considered as the end point of this test and time taken for
tail flicking was measured for each rat. The cut-off time of
10 seconds was planned to avoid any tissue damage. After
drug administration, the reaction time of each rat was
recorded at 30 minutes, 1, 2, 3 hours. The mean of the
observed values was considered for statistical analysis.

Aspirin, a NSAID, acts by blocking the enzyme
cyclooxygenase, which catalyses the biosynthesis of
prostaglandins and thromboxane from arachidonic acid.
METHODS
The animal study was a cross sectional, observational
study, conducted in Institute of Pharmacology, Madurai
Medical college, Madurai after obtaining due approval
from Institutional Animal Ethics Committee. The was
conducted in the month of May 2018.The study followed
the principles of Committee for the purpose of control and
supervision of experiments on animals (CPCSEA) and
utmost care was taken while handling the animals and
adequate care was provided to them during and after
experimentation as per the “Guidelines for the care and use
of laboratory animals.”

Thermal stimulus by eddy’s hot plate method

30 adult albino rats weighing 150-250 gm were obtained
from central animal house, Madurai Medical College,
Madurai. They were housed in cages in standard
laboratory conditions with natural light and dark cycle and
at room temperature. The animals had free access to food
and water ad libitum.

Statistical methods

The animals were divided into five groups of six (6)
animals each:
Group1 served as control, received normal feed and water,
Group II served as standard, received tablet aspirin 100
mg/kg (oral), Group III, served as test group T1, received
tablet levofloxacin 10 mg/kg (oral), Group IV, served as
test group T2, received tablet levofloxacin 20 mg/kg (oral),
Group V, served as test group T3, received tablet
levofloxacin 40 mg/kg (oral).
All drug solutions were freshly prepared in double distilled
water at room temperature and were given orally.
Methods for evaluation of analgesic effect
For assessing the analgesic activity, two thermal methods
were used, Tail flick method, Eddy’s hot plate method. 5,6

The rats were placed on a hot plate, one by one, which was
maintained at a temperature of 55±0.50C throughout the
test. A cut-off period of 15 seconds was considered as
maximal latency to avoid injury to the paws. The time
taken by the animals to lick the hind paw or jump away
was taken as the reaction time and measured. The drug was
administered, the reaction time for each rats was recorded
at 30 minutes, 1 hour, 2 hour, 3 hours. The mean of the
observed values was considered for statistical analysis.

The values obtained were expressed as mean±SD.
Statistical analysis of differences between groups was
carried out using one-way analysis of variance (ANOVA).
Probability p<0.05 was taken as the level of statistical
significance.
RESULTS
In Tail flick test, the reaction time of the rats were recorded
at 30 minutes, 1, 2, 3 hours, after drug administration the
results obtained were expressed as mean±SD.
Levofloxacin showed statistically (p<0.05) elevation in
pain threshold in comparison to control as represented in
table 1, figure 1 The results also demonstrated that
analgesic activity produced by levofloxacin was compared
to that of standard group that received aspirin.
In hot-plate method, the reaction time was recorded at 30
minutes, 1 hour, 2 hour, 3 hours after the drug
administration, results obtained were expressed as
mean±SD.
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Levofloxacin showed statistically significant (p<0.05)
elevation in pain threshold when compared to control, as
represented in table 2, figure 2. The results also

demonstrated that analgesic activity produced by
levofloxacin was compared to that of standard group that
received aspirin.

Table 1: Analgesic effect of levofloxacin by tail flick method.
Groups

30 min

1 hr (60 min)

2 hr (90 min)

Group I
Group II
Group III
Group IV
Group V

5.01±0.46
5.72±0.20
5.22±0.30
5.31±0.32
5.56±0.37

5.34±0.56
7.15±0.55*
5.73±0.37
5.80±0.26*
6.83±0.29*

5.40±0.38
9.30±0.76*
7.83±0.26*
6.84±0.30*
7.63±0.26*

3 hr (120 min)
5.31±0.38
8.60±0.73*
7.31±0.41*
7.41±0.34*
7.67±0.43*

*p<0.05

Table 2: Analgesic effect of levofloxacin by eddy’s hot plate.
Groups

30 min

1 hr (60 min)

2 hr (90 min)

3 hr (120 min)

Group I

4.08±0.38

3.85±1.00

3.98±0.85

4.46±0.58

Group II

4.32±0.61

5.54±0.50*

7.70±0.51*

8.49±0.51*

Group III
Group IV
Group V

4.01±0.21
4.24±0.51
4.24±0.62

4.82±0.58
5.19±0.48
5.49±0.29*

5.91±0.38
6.41±0.34*
6.78±0.20*

6.21±0.86*
7.66±0.51*
7.99±0.49*

*p<0.05

The analgesic effect was observed in 1 hour in aspirin and
levofloxacin groups; however, it was maintained for 3
hours in both groups.
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Figure 1: Analgesic activity by Tail flick method.
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Figure 2: Analgesic activity by Eddy’s hot plate
method.

DISCUSSION
In this present study Levofloxacin, a fluorinated quinolone
anti-microbials was evaluated for its analgesic property in
rats by tail flick and Eddy’s hot plate methods. The
analgesic action was compared with aspirin, which is
considered as the standard drug for treating thermally
induced pain and was found to be statistically significant.
According to Higuchi et al, aspirin has two analgesic
effects on pain with central and peripheral actions.7
Findings from our study demonstrated that levofloxacin
prolonged the reaction time both in tail-flick and hot plate
method. Levofloxacin at 40 mg/kg dose showed a higher
antinociceptive activity compared to aspirin at 90 min and
120 min in rats which indicates that it has a persistent
analgesic action that might be explained due to its long
duration of action.8
‘Pain is a specific sensation with its own peripheral and
central mechanisms independent of other five senses’. The
tail-flick response is believed to be a spinally mediated
reflex and the effectiveness of analgesic agents in the tailflick pain model is highly correlated with relief of human
pain perception. This method is also useful in
differentiating central opioid-like analgesics from
peripheral analgesics.9
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In a study conducted by Woolfe et al tail flick models have
conventionally been used to study centrally acting
analgesics.10 The possible mechanism is that levofloxacin
blocks the pain sensation at some central level or by
producing the stress effect will be responsible for its
analgesic effect (Yildiran et al), a reduction of peripheral
nociceptive input to the central nervous system could also
reduce central sensitization.11
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