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INTRODUCTION 

Pain is an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage or 

described in terms of such damage.
1
 It is a protective 

mechanism, occurs whenever any tissues are being 

damaged, and it causes the individual to react and to 

remove the pain stimulus.
2 

 

The pain can be classified as 

Nociceptive 

Due to direct stimulation of peripheral nerve endings (e.g. 

wounds, fractures, burns, angina) 

 

Neuropathic 

Due to dysfunction of the pain perception system within 

the peripheral or central nervous system as a result of 

injury, disease or surgical damage (e.g. continuing pain 

experienced from a limb which has been amputated-

‘phantom limb pain’).
3 
 

Pain has been a major concern of humankind since our 

beginnings, and it has been object of ubiquitous efforts to 

understand and control it.
4
  

The task of medicine is to preserve and restore health and 

to relieve suffering. Understanding pain is essential to 

both of these goals. Because pain is universally 

understood as a signal of disease, it is the most common 

symptom that brings a patient to a physician's attention. 
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The function of the pain sensory system is to protect the 

body and maintain homeostasis. It does this by detecting, 

localizing, and identifying potential or actual tissue-

damaging processes. Because different diseases produce 

characteristic patterns of tissue damage, the quality, time 

course, and location of a patient's pain complaint provide 

important diagnostic clues. It is the physician's 

responsibility to provide rapid and effective pain relief.
5 

 

Pain is a symptom of many diseases requiring treatment 

with analgesics.
6
 It is the most common reason patients 

seek medical care. Analgesic medication is the first lines 

of treatment in pain management.
7
 Nonsteroidal anti-

inflammatory drugs (NSAIDs) are nonspecific analgesics 

and can potentially be used for any type of acute or 

chronic pain. Because they are both analgesic and anti-

inflammatory, the NSAIDs are among the most widely 

used of all therapeutic classes of drugs.
8
 Opioids are the 

most potent pain-relieving drugs currently available.  

Furthermore, of all analgesics, they have the broadest 

range of efficacy, providing the most reliable and 

effective method for rapid pain relief. But their use 

limited by dose-related side effects like sedation, 

respiratory depression, pruritis, constipation and 

addiction liability on long term use.
5
  

Most antidepressant medications are analgesics, and can 

relieve chronic pain even if the patient has no coexisting 

depression. The specific antidepressant effects are also 

important alleviating chronic depression is important in 

helping patients deal more effectively with pain.
8
  

In spite of having a number of drugs for the management 

of pain, there is still need for an ideal analgesic agent 

with favorable safety profile. 

Recently, numerous open and controlled studies have 

shown that antidepressant drugs also have analgesic 

activity and particularly, selective serotonin reuptake 

inhibitors (SSRI) are effective in mixed and chronic 

pain.
9
  

A study has shown that the increased level of 

monoamines (serotonin and norepinephrine) in synaptic 

clefts lead to changes in pain threshold and induce 

antinociception.
10

 The analgesic effect of selective 

serotonin reuptake inhibitor (SSRI) has been shown both 

in animal models and human cases suffering from 

different type of chronic pain.
11

 Because of numerous 

undesirable side effects of traditional tricyclics, the 

selective serotonin reuptake inhibitors (SSRIs), with a 

favorable side effect profile, are preferred.
12

  

Paroxetine provided analgesic effect for patients with 

refractory chronic pain. However, this effect was 

remarkable with 20 mg or more and accompanied by 

antidepressive effect.
13 

 

A study has shown that paroxetine improves pain 

symptoms in physical illness and it also revealed that 

there is evidence linking the analgesic properties of 

paroxetine with its serotonergic, opiodergic and 

noradrenergic activity.
14-16

  

A study has shown that paroxetine improves pain 

symptoms in physical illness and it also revealed that 

there is evidence linking the analgesic properties of 

paroxetine with its serotonergic, opiodergic and 

noradrenergic activity. Among the various SSRIs, 

Paroxetine is most potent, hence used in this study.
17 

Despite of having such vast literature, it is not yet clear 

whether these can be used as analgesics and if so, what 

could be the underlying mechanism. Therefore the 

present study was designed with the aim of confirming 

the antinociceptive activity of one of the antidepressants, 

Paroxetine. 

METHODS 

Design of the study was quantitative experimental study 

in adult albino rats. 

Settin in post graduate research laboratory, department of 

pharmacology, Navodaya medical college, Raichur 

according to ethical norms. 

Wistar albino rats of either sex, weighing 150-200 g 

obtained from the national institute of nutrition, 

Hyderabad and maintained at central animal house of 

Navodaya medical college under suitable condition of 

housing, ventilation and nutrition were used for study. 

Animals were fasted overnight before experiment with 

free access to water.  

Equipments used syringes, analgesiometer and 

stopwatch. 

Drugs  

Normal saline 

Used as a control in the dose of 1 ml/kg, administered by 

intraperitoneal route. 

Pentazocine 

Generic formulation is used as a standard drug in the dose 

of 10 mg/kg, administered by intraperitoneal route. 

Paroxetine 

Paroxetine from biocon pharmaceuticals was used as test 

drug in the dose of 2.5 mg/kg, 5 mg/kg, 10 mg/kg 

administered by intraperitoneal route. 
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Experimental design 

For studying analgesic activity, animals were grouped 

into 5 groups (6 animals in each group), and treated I.P as 

follows; 

 Group 1 (Control): received 1 ml/kg body weight of 

distilled water. 

 Group 2 (Standard): received pentazocine 10 mg/kg.  

 Group 3 (Test): received paroxetine in a dose of 2.5 

mg/kg body weight.  

 Group 4 (Test): received paroxetine in a dose of 5 

mg/kg body weight. 

 Group 5 (Test): received paroxetine in a dose of 10 

mg/kg body weight. 

The experiment was carried from 9 am to 1 pm. The 

study was conducted according to the ethical norms 

approved by the institutional animal ethics committee 

guidelines of Navodaya Medical College, Raichur. 

 Tail flick method 

In this method rat tail is exposed to heated nicrome wire 

which provides thermal stimulus causing tail flick. It is 

widely and reliably used test for revealing the potency of 

analgesics.
18

 Initial reaction time (base line) for tail flick 

was noted in all the test animals. Reaction time is the 

time taken by the rat to withdraw its tail form the noxious 

stimulus. 

Statistical analysis 

One factor ANOVA followed by post-hoc Turkeys test 

was used for comparing groups with each other.
19

 

RESULTS 

For analgesiometer method reaction time was noted for 

tail flick before and 15 minutes, 30 minutes, 60 minutes, 

120 minutes after injection of respective drugs. 

 

Table 1: Comparison between control group and pentazocine group in analgesiometer method. 

Groups/drug-

time interval 
Before 

After Repeated measures anova 

15 minutes 30 minutes 60 minutes 120 minutes F P 

Control 3.77±0.761 3.75±0.543 4.33±0.634 4.55±0.538 4.5±1.021 0.6105 0.6599 

Pentazocine 4.27±1.058
###

 7.83±0.754 9.93±0.067 9.43±0.442 9.25±0.546 20.600 <0.0001 

Unpaired 't' 

test 

T 0.384 4.392 8.779 7.012 4.101   

P 0.7092 0.0014 <0.0001 <0.0001 0.0021   

n=6 in each group; latency in seconds for tail flick expressed as mean±SEM; P<0.05 considered as significant; ### P<0.001 when 

compared to 15 min, 30 min, 60 min and 120 min of pentazocine group. 

 

There was no significant difference found when before 

reading was compared with 15 minutes, 30 minutes, 60 

minutes and 120 minutes readings of the control group. 

Thus, control group didn’t produce the antinociceptive 

effect. 

There was a significant difference found when before 

reading was compared with 15 minutes, 30 minutes, 60 

minutes and 120 (P<0.001) readings of the pentazocine 

group (P<0.0001). 

There was also a significant difference found when 

control group was compared with pentazocine group at 

all-time intervals i.e. 15 (P=0.0014), 30 (P=<0.0001), 60 

(P<0.0001) and 120 minutes (P=0.0021). 

Thus pentazocine produced a significant increase in the 

latency of tail flick at all-time intervals with onset 

producing within 15 minutes after the pentazocine 

injection and maximum antinociceptive effect producing 

at 30 minutes and 60 minutes and maintaining the effect 

till 120 minutes. 

 

Figure 1: Graphical presentation of control and 

pentazocine. 
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Table 2: Comparison among control, paroxetine 2.5, paroxetine 5 and paroxetine 10. 

Groups/drug-

time interval 

Before After Repeated measures anova 

15 minutes 30 minutes 60 minutes 120 minutes F P 

Control 3.77±0.761 3.75±0.543* 4.33±0.634** 4.55±0.538*** 4.5±1.021 0.6105 0.6599 

Paroxetine 2.5 3.92±0.886 5.17±1.094 5.77±1.168* 6.78±0.703* 6.48±0.741* 1.994 0.1343 

Paroxetine 5 2.3±0.384
###

 7.37±0.773 8.72±0.812 8.95±0.627 9.15±0.602** 37.212 <0.0001 

Paroxetine 10 3.42±0.723
###

 7.78±1.112 9.35±0.650 9.42±0.583 9.55±0.450*** 36.788 <0.0001 

One way 

ordinary anova 

F 1.05 4.322 8.006 13.152 10.466     

P 0.3921 0.0166 0.0011 <0.0001 0.0002     

n=6 in each group; latency in seconds for tail flick expressed as mean±SEM; P<0.05 considered as significant. 

 

 Row 3: 
###

P<0.001 when compared to 15 minutes, 30 

minutes, 60 minutes and 120 minutes of 

paroxetine 5 group. 

 Row 4:
 ###

P<0.0001 when compared to 15 minutes, 

30 minutes, 60 minutes and 120 minutes of 

paroxetine 10 group. 

 Column 2: *P<0.05 when compared to 15 minutes of 

paroxetine 5 and paroxetine 10 group. 

 Column 3: *P<0.05 when compared to 30 minutes of 

paroxetine 10 group. 

**P<0.01 when compared to 30 minutes of 

paroxetine 5 and paroxetine 10 groups. 

 Column 4: *P<0.05 when compared to 60 minutes of 

paroxetine 10 group. 

***P<0.001 when compared to 60 minutes of 

paroxetine 5 and paroxetine 10 group. 

 Column 5: *P<0.05 when compared to 120 minutes 

of paroxetine 10 group. 

**P<0.01 when compared to 120 minutes of control 

group. 

***P<0.001 when compared to 120 minutes of 

control group. 

There was no significant difference found when before 

reading was compared with 15 minutes, 30 minutes, 60 

minutes and 120 minutes readings of paroxetine 2.5 

group (P=0.1343). 

There was a significant difference found when before 

reading was compared with 15 minutes, 30 minutes, 60 

minutes and 120 minutes (P<0.001) readings of the 

paroxetine 5 group (P<0.0001). 

There was a significant difference found when before 

reading was compared with 15 minutes, 30 minutes, 60 

minutes and 120 minutes (P<0.001) readings of the 

paroxetine 10 group (P<0.0001). 

At 15 minutes, there was significant difference found 

when control group was compared with paroxetine 5 

(P<0.05) and paroxetine 10 group (P<0.05). 

At 30 minutes, there was significant difference found 

when control group was compared with paroxetine 5 

group (P<0.01) and paroxetine 10 group (P<0.01); and 

also there was significant difference found when 

paroxetine 2.5 group was compared with paroxetine 10 

group (P<0.05). 

At 60 minutes, there was significant difference found 

when control group was compared with Paroxetine 5 

group (P<0.001) and paroxetine 10 group (P<0.001); and 

also there was significant difference found when 

paroxetine 2.5 group was compared with Paroxetine 10 

group (P<0.05). 

At 120 minutes, there was significant difference found 

when control group was compared with paroxetine 5 

group (P<0.01) and paroxetine 10 group (P<0.001); and 

also there was significant difference found when 

paroxetine 2.5 group was compared with paroxetine 10 

group (P<0.05). 

Thus, paroxetine 2.5 didn’t produce the antinociceptive 

effect while paroxetine 5 and paroxetine 10 produced the 

antinociceptive effect without dose dependently (both 

groups P value is <0.0001) but they differ in having the 

difference with paroxetine 2.5. Paroxetine 5 didn’t show 

significant difference with paroxetine 2.5 at all-time 

intervals whereas paroxetine 10 showed significant 

difference with paroxetine 2.5 at 30 minutes (P<0.05), 60 

minutes (P<0.05) and 120 minutes (P<0.05). 

Paroxetine 5 produced the antinociceptive effect with 

onset within 15 minutes after the injection and maximum 

effect at 60 minutes and maintaining the effect till 120 

minutes. 

Paroxetine 10 produced the antinociceptive effect with 

onset within 15 minutes after the injection and maximum 

effect at 60 minutes and 120 minutes. 

There was no significant difference found when 

pentazocine group was compared with paroxetine 5 group 

and paroxetine 10 groups at all-time intervals. 

There was also no significant difference found when 

paroxetine 5 groups were compared with paroxetine 10 

group at all-time intervals. 
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Thus, both paroxetine 5 and paroxetine 10 produced the 

antinociceptive effect statistically similar to pentazocine 

10 at all-time intervals. 

 

Figure 2: Graphical presentation among control 

group, paroxetine 2.5 group, paroxetine 5 group and 

paroxetine 10 group. 

 

Figure 3: Graphical representation of comparison 

among pentazocine group, paroxetine 5 groups and 

paroxetine 10 group. 

 

Table 3: Comparison among pentazocine group, paroxetine 5 group and paroxetine 10 group in analgesiometer 

method. 

Groups/drug-time 

interval 
Before 

After Repeated measures anova 

15 minutes 30 minutes 60 minutes 120 minutes 
F P 

Pentazocine 4.27±1.058  7.83±0.754 9.93±0.067 9.43±0.442 9.25±0.546 20.6 <0.0001 

Paroxetine 5 2.3±0.384 7.37±0.773 8.72±0.812 8.95±0.627 9.15±0.602 37.212 <0.0001 

Paroxetine 10 3.42±0.723 7.78±1.112 9.35±0.650 9.42±0.583 9.55±0.450 36.788 <0.0001 

One way ordinary 

anova 

F 1.631 0.082 1.023 0.243 0.1506     

P 0.2286 0.9217 0.3833 0.7871 0.8615     

n=6 in each group; latency in seconds for tail flick expressed as mean±SEM; P<0.05 considered as significant 

 

DISCUSSION 

In this study, the potential antinociceptive effect of 

paroxetine was evaluated. 

The present study has shown that paroxetine has 

antinociceptive activity and it is almost equal to that seen 

with standard drug Pentazocine. The results of this study 

are consistent with that of study done by Erdem N et al.
20 

It is evident that, the reaction time increased in the all the 

groups significantly except in control and paroxetine 2.5 

mg group. Hence it is evident that control and Paroxetine 

2.5 mg does not have any analgesic action. Whereas 

pentazocine 10, paroxetine 5 and paroxetine 10 have 

significant analgesic action. 

There is significant difference between values of group I 

when compared with group II, IV, and V indicating that 

pentazocine and paroxetine have significant analgesic 

action. This result was similar to the study conducted by 

Masand PS et al.
21

 There is no significant difference 

between group I and group III. When group II is 

compared with group V, no significant difference was 

found showing that the test drug paroxetine 10 was 

similar to pentazocine in analgesic effect 

CONCLUSION 

Antidepressants, mainly tricyclic antidepressants have 

been found useful for the treatment of chronic pain. 

Because of numerous undesirable side effects of 

traditional tricyclic’s, SSRIs with favourable side effects 

profile are preferred. Previous studies have put forward 

the possibility of SSRIs as a new group of analgesic 

drugs. 

In view of this, we in our study have done the pre-clinical 

evaluation for antinociceptive effect of potent SSRI, 

paroxetine (2.5 mg/kg, 5 mg/kg and 10 mg/kg), its 

comparison with standard drug pentazocine (5 mg/kg) in 

acute pain, by using Analgesiometer by tail flick method 

analgesic models in swiss albino rat. 
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The results of our study and the conclusions derived there 

are summarized as follows 

Paroxetine 2.5 mg/kg 

Paroxetine 2.5 mg/kg in analgesiometer by tail flick 

method 

Paroxetine 2.5 didn’t produce the antinociceptive activity 

as compared to it’s before reading and also as compared 

to control group.  

Thus, these results will reflect that paroxetine 2.5 had no 

antinociceptive effect in analgesiometer method. 

Paroxetine 5 mg/kg 

Paroxetine 5 mg/kg in analgesiometer by tail flick method 

Paroxetine 5 had produced the antinociceptive activity as 

compared to it’s before reading and also as compared to 

control and pentazocine group. 

Thus, these results will tell us that paroxetine 5 had 

produced the antinociceptive effect in analgesiometer 

method statistically similar to pentazocine group. 

Paroxetine 10 mg/kg 

Paroxetine 10 mg/kg in analgesiometer by tail flick 

method 

Paroxetine 10 had produced the antinociceptive activity as 

compared to it’s before reading and also as compared to 

control and pentazocine group. And there was no 

statistically significant difference found when compared 

to paroxetine 5 group. 

Thus, these results suggest that paroxetine 10 had 

produced the antinociceptive effect statistically similar to 

pentazocine in both analgesiometer methods. There was 

no dose dependency found between paroxetine 5 and 

paroxetine 10. And also paroxetine 10 seems to be had 

better efficacy than paroxetine 5 as paroxetine 10 showing 

statistically similar antinociceptive effect as that of 

pentazocine in both the methods. 
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