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Background: The fact that tramadol can be used as an antidepressant, has been
already proved by some animal studies. The objective of the present study was to
evaluate antidepressant activity of tramadol in albino mice using forced swim
model.
Methods: Forced swimming test (FST) model was used to evaluate the
antidepressant effect. Mice in the group "I" were given normal saline. Mice in the
group II were given imipramine. Mice in the group III were given tramadol
10mg/kg. Mice in the group IV were given tramadol 20mg/kg. Mice in the group
V were given tramadol 40mg/kg. All doses in all groups were given by intra
peritoneum route.
Results: The average values of immobility in group I were higher significantly
compared to group III, IV and V. The values of group I and group II were found
to be comparable. It was found that the baseline mean value was 196.33 which
reduced to 5.16 with the effect of imipramine where imipramine was given to
those mice. But in tramadol 10mg group, it was highest, and it came down to
40.66 and as the dose of tramadol was increased, the immobility time reduced
from 40.66 at 10mg dose to 31.33 at 20mg dose and finally to 13.33mg at 40mg
dose.
Conclusions: Considering the results of two different animal models of
depression it can be concluded that Tramadol has antidepressant activity at 10mg,
20mg, 40mg which was almost similar to Imipramine.
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disorder in depression while there is abnormal mentality in
schizophrenia.2

INTRODUCTION
If a person is having depressed mood for over a period of
two weeks daily, then he comes in the category of
depression. It can be like feeling ashamed, guilty, suicidal
thoughts, sadness, insomnia, impairment of the
concentration etc.1
Although sadness and grief are the normal behavioral
responses to any loss, depression is not. Sadness or grief is
usually accompanied by an intact self-esteem, while
depression is marked by a sense of worthlessness.
Depression is distinct from schizophrenia as there is mood
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Sadness which is continuous, or presence of anhedonia in
addition to presence of any five symptoms which are
secondary constitute the major depressive disorder.1 The
secondary symptoms are impairment of the concentration,
insomnia, dietary pattern changes, a feeling that I am of no
use. Major depressive disorder recurs, and the recurrence
rate is estimated to be 40%.2 Major depressive disorder is
different from usual life sadness where it is continuous in
major depressive disorder and temporary in normal
persons.3
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Depression has been found to be present with other
psychological or psychiatric disturbances like anxiety etc.
addictions are common among those with depression.
There is no single cause for depression. Various factors
like it may be genetic, it may result from disturbances of
the biochemical factors, and social as well as
environmental factors also can lead to or aggravate the
depression among individuals. The incidence of
depression among children with family history is
estimated to be 46%.4

administered by intra peritoneal route. For control normal
saline was used as 0.1ml/kg. It was administered by intra
peritoneal route.

If there are neurotransmitters decrease like for example
serotonin and nor-epinephrine are some biochemical
factors that can lead to depression. Even not able to take
lightly certain life events can result into depression. For
the treatment of the depression many drugs are available.
Most commonly used are serotonin reuptake inhibitors
which inhibit the reuptake of serotonin which is an
important chemical for mood. Majority of patients with
depression experience good quality of life by the use of
these medications.1

Exclusion criteria

Sometimes these drugs may not be useful in preventing the
mood disorders and are also associated with side effects.
Hence there is need for new other drugs. Tramadol is one
such promising agent and usually famous for its use in
relieving pain.5

Forced swimming test (FST) model was used to evaluate
the antidepressant effect. Animals were first identified
with tagging. They were given the respective doses based
on their weight. The doses of the drugs were given for one
week.

Monoamines reuptake is inhibited by tramadol.6 Serotonin
reuptakes are also inhibited by tramadol. 7 Thus it acts not
only like an antidepressant but also structure wise similar
to other antidepressant drugs.8

Mice in the group "I" were given normal saline and the
dose was 0.1ml/kg of body weight. Mice in the group II
were given imipramine and the dose was 15mg/kg of body
weight. Mice in the group III were given tramadol and the
dose was 10mg/kg of body weight. Mice in the group IV
were given tramadol and the dose was 20mg/kg of body
weight. Mice in the group V were given tramadol and the
dose was 40mg/kg of body weight. All doses in all groups
were given by intra peritoneum route.

The fact that tramadol can be used as an antidepressant,
has been already proved by some animal studies. 9 Hence
an attempt has been made to evaluate antidepressant
activity of tramadol in albino mice using forced swim
model.
METHODS
Present study was follow up comparative study carried out
at Department of Pharmacology, JJM Medical College
from July 2011 to June 2012.
Animals
Authors used “Swiss albino mice”. Their weight ranged
from 20-30gm. All were male. Department of
Pharmacology, JJM Medical College has an animal house.
In this animal house, these mice were inbred. The
conditions for this were favorable in terms of temperature
etc. Equipment used were cylinders, bulb, syringes, and
stands with connecting rod, adhesive tape and stopwatch.
The stand was of 55cm height. Cylinders were of 30 x
30cm dimensions. Bulb used was of 60 watts.
Test drug was tramadol used as 10, 20 and 40mg/kg dose.
It was administered by intra peritoneal route. Standard
drug was imipramine used as 15mg/kg. It was

Inclusion criteria
The inclusion criteria were “Swiss albino mice”. Their
weight ranged from 20-30gm. All were male. They were
healthy having no abnormal behaviour and their age
ranged between 3-4 months.

Other than this, plus if the animal was used previously
were excluded from the present study.
Thus, the final sample included was 30 with above
mentioned criteria. Five groups were made and, in each
group, six animals were randomly placed. Each cage was
having six animals for separation purpose under controlled
conditions.

Porsolt et al, was one who developed the “forced
swimming model”.10 This model was developed with the
purpose of testing the antidepressant activity of the drugs.
We followed the use of this model only. A cylinder made
of plastic as mentioned above was taken and as the test
name suggested, the mice were forced to swim in this. The
depth of water here was 20cm. The activity continued for
two minutes. The mice were exhausted and were seen
floating. Now the time for which they remain immobile
was recorded in the next four minutes as the test was for
six minutes. Then after some time they were given the
drugs, and changes in the immobility were recorded. After
the session, mice were taken out, dried and given the heat
using the bulb for 15 min and then they were put back. One
mouse was used once only.
Statistical analysis
Mean values, standard error of mean values was used. As
there were multiple comparisons, one way ANOVA was
used. To compare between the groups, post hoc test was
used and if it was found that the p value was less than 0.05
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then it was assumed that the difference in the observations
of the groups are statistically significant.

I were higher significantly compared to group III, IV and
V.

RESULTS

The values of group I and group II were found to be
comparable as the difference in the values were not found
to be statistically significant.

Table 1 shows the duration of immobility during forced
swimming test. The average values of immobility in group

Table 1: Comparison of values for duration of immobility in different groups.
Group

Sub group
1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6

I Normal saline (0.1ml/kg)

II Imipramine (15mg/kg)

III Tramadol (10mg/kg)

IV Tramadol (20mg/kg)

V Tramadol (40mg/kg)

Duration of immobility in sec
223
212
202
182
178
181
9
8
2
8
2
2
42
31
34
42
58
37
38
23
36
39
32
20
15
17
10
9
14
15

Mean

SD

SEM

196.33

18.8

7.67

5.16

3.49

1.42

40.66

9.54

3.90

31.33

8.04

3.28

13.33

3.14

1.28

Table 2: Comparison of effect of drugs in different groups.
Group no.

Drug treatment

Number of animals

Dose (/kg)

I.
II.
III.
IV.
V.

Control (normal saline)
Imipramine
Tramadol
Tramadol
Tramadol

6
6
6
6
6

0.1ml
15mg
10mg
20mg
40mg

Table 2 shows comparison of effect of drugs in different
groups. It was found that the baseline mean value was

Immobility time in (sec)
(Mean±SEM)
196.33±7.67
5.16±1.42
40.66±3.90
31.33±3.28
13.33±1.28

196.33 which reduced to 5.16 with the effect of imipramine
where imipramine was given to those mice. But in tramadol
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10mg group, it was highest, and it came down to 40.66 and
as the dose of tramadol was increased, the immobility time
reduced from 40.66 at 10mg dose to 31.33 at 20mg dose
and finally to 13.33mg at 40mg dose.
Table 3: Comparison between the groups using
Tukey’s multiple comparison test.
Groups
compared
Group I and II
Group I and III
Group I and IV
Group I and V
Group II and III
Group II and IV
Group II and V
Group III and IV
Group III and V
Group IV and V

Mean
difference
191.17
155.67
165
183
-35.5
-26.17
-8.17
9.33
27.33
18

Significant (p
<0.05)
<0.0001 HS
<0.0001 HS
<0.0001 HS
<0.0001 HS
0.0005 HS
0.0004 HS
0.1212 NS
0.0782 NS
0.0013 S
0.0083 S

Table 3 shows comparison between the groups using
“Tukey’s multiple comparison test”. It was found that the
differences in the groups I and II, I and III, I and IV, I and
V, II and III, II and IV were highly significant. But the
differences in the groups II and IV, III and IV were found
to be statistically significant. The differences in the groups
III and V, IV and V were also found to be statistically
significant.
Figure 1 shows bar diagram showing duration of
immobility in forced swimming test (FST). It was observed
that the duration of immobility was highest in normal saline
group. It was lowest in the imipramine group. In the
tramadol group as the doe increased, the duration of
immobility decreased from 10mg to 40mg.
Mean period of immobility in sec
250
200

196.33

150
100
40.66

50
5.16

31.33

31.33

13.3

0

Figure 1: Duration of immobility in forced swimming
test (FST).

DISCUSSION
The total time for the “forced swim test” was six min. out
of this first two minutes was for forced swimming and next
four min was for testing the duration of immobility. If there
was a reduced time for immobility after giving the
antidepressant drug, then it was taken as antidepressant
activity. The potency was defined as the least time take for
immobility. Authors found that the immobility was highest
in the control group and least in the standard drug group.
In tramadol group, as the dose increased there was
improved recovery in the mobility. Thus, tramadol has
proven its potency as an effective antidepressant agent.
Both the drugs i.e. the standard drug used, and the test drug
used were found to be effective in comparison to the
control of normal saline. On doing the comparison between
the test and the standard drug, authors found that both the
drugs were comparable as there was no significant
difference among them statistically. Thus, tramadol
activity has been found to be comparable to imipramine.
Tramadol is a mu-opioid receptor agonist. It prevents the
reuptake of not only serotonin but also norepinephrine. β2 adrenoceptors mediate the effect of tramadol. “3methoxy-4-hydroxy phenyl glycol (MHPG)” levels are
increased by tramadol.11,12
Rojas- Corrales MO et al, observed that tramadol has a
double action. They also stated that tramadol is a very good
opioid agonist in its first action i.e. + action. While in its
second action, i.e. (-) one it is known to prevent the
reuptake of NA.13
Tayal V et al, 14 in their study found that tramadol in all
doses employed in their study was able to produce the
antidepressant effect. And it was found to be statistically
significant. There was reduction in the time taken for
immobility. Tramadol was found to be comparable with
fluoxetine in the doses of 20 and 40mg/kg. Authors also
found similar observations but in present study authors
compared the tramadol with imipramine and not with
fluoxetine but still the observations of both the studies are
similar as tramadol was found to be comparable with
regular antidepressant drug. The authors also stated that
low dose tramadol was not able to show a significant
antidepressant activity, and this is in accordance to the
finding of the present study.14
Kalra BS et al, found that tramadol was a significant
antidepressant drug in all the doses i.e. in low doses as well
as in high doses.15 But in the present study we found that
tramadol was not that much effective in low doses as it was
in high doses. They also compared the efficacy of tramadol
with fluoxetine like previous study, but we compared the
efficacy of tramadol with imipramine. But it does not
matter as both the fluoxetine as well as imipramine are
antidepressant drugs regularly used. They also concluded
like the present study.15
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Bonda C et al, compared the antidepressant activity of
tramadol with imipramine and we also did the same.16 They
reported that as the dose of tramadol increased, the
antidepressant activity of tramadol increased. Authors also
found that as the dose of tramadol increased, the
antidepressant activity of tramadol increased. This was
statistically significant in both the studies.16

7.

8.

CONCLUSION
Considering the results of two different animal models of
depression it can be concluded that Tramadol has
antidepressant activity at 10mg, 20mg, 40mg which was
almost similar to Imipramine. With all the three doses of
Tramadol there was a significant reduction in the duration
of immobility as compared to control which shows that
Tramadol has significant antidepressant activity. The
antidepressant activity of Tramadol and Imipramine were
comparable.
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