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Abstract: Tramadol is a codeine synthetic analogue that has an affinity to opioid µ receptors, also some evidence show
that  tramadol  has  a potency to induce drug dependence, so we conducted to study and compare tramadol dependence
with  morphine in rats. In this study 30 wistar male rats were randomly divided in to 5 groups: Sham (normal saline),
control (increasing doses of morphine), test 1 (fixed dose of tramadol), test 2 (increasing doses of tramadol) and test 3 (first
morphine  and  then  tramadol). Two  milliliter of each planed administrating regimen were injected intraperitoneally for
10 days, 3.5 h after last injection 5 mg kg  of naloxane was injected and withdrawal symptoms were recorded in all groups1

and analyzed as a criterion for dependence. Results showed that both fixed and increasing doses of tramadol induce drug
dependence as compared with sham (p<0.05 and p<0.001, respectively). Furthermore the dependence rate in test 1 and
test 2 groups was significantly less than control (p<0.05). Although there was a significant dependence rate in test 3 group
as compared with sham (p<0.05), but there wasn’t a significant difference between test 3 and control groups. According
to our findings and data reported in similar studies tramadol has a relative potency to induce drug dependence, so it is
suggested to be more careful in prescribing it as an analgesic.
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INTRODUCTION MATERIALS AND METHODS

Nowadays addiction is an ever-increasing problem in the Thirty adult, male wistar rats weighing 200-250 g were
world and despite all efforts to prevent and control it, it selected  randomly  and  divided  in to 5 groups. All animals
continues to be a tremendous public health issue. Analgesics are were  given  free  access  to  food   and   drinking  water.
among the most popular drugs which are being abused. Housing   was   maintained   at   a  constant   temperature  of

Choosing appropriate analgesics with Minimum side 21-22  degree  of  centigrade  and  a 12 h/12 h light-dark cycle.
effects is one of the main parts of pain management. The most Drugs  were  tramadol  HCI  (100  mg/Amp  product by
important side effects of many analgesics are drug dependence German grunenthal company), morphine sulfate (Powder,
and abuse potential. Tramadol, a centrally acting analgesic, prepared  from  Iranian  Temad  factory)  and  Naloxan  HCI
available in Europe since 1977 [1], has pharmacological (0.4 mg/Amp from Iranian Toliddaroo factory). A specific box
mechanisms of analgesia that include µ opioid receptor agonist was design to observe withdrawal symptoms. Study groups
activity and /or inhibition of serotonin and norepinephrine include:
reuptake [1, 2]. Although possessing considerably less abuse
potential than morphine [3], tramadol is not without Sham group (injection of normal saline for 10 days) 
dependence liability [4] and has been reported to produce Control group (injection of increasing doses of morphine.
dependence and withdrawal [5]. Various clinical and First dose was 40 mg kg , 60 mg kg  in 2nd and 3rd
pharmacological studies have indicated  a  potential  for days, 80 mg kg  in 4th and 5th day and 100 mg kg  from
tolerance [6], physical dependence [6] and abuse [4] whereas 6th to 10th day) 
other studies have failed to show significant effects [7]. In order Test  1  group  (fixed  dose  of  tramadol : 40 mg kg  for
to evaluate tramadol dependence potential, this experimental 10 days) 
study was carried out to compare dependence rate of tramadol Test 2 group (increasing doses of tramadol : similar to
and morphine in rats. control group) 
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Test 3 group (at first increasing doses of morphine similar RESULTS
to control and then injection of 40 mg kg  of tramadol 3 h1

after the last dose of morphine) Some withdrawal symptoms such as jumping and standing

All  injections were done at the same time as far as symptoms rate in test I group was grater than sham group
possible. Two milliliter of each substance was injected intra which was significant in jumping, tooth grinding and wet dog
peritonealy  (I.P)  for 10 days. Finally, 2 mg kg  of Naloxan shaking (p<0.05) but was not significant for standing. In other1

HCI  was  injected  to  all  rats  4.5 h after last injection to hand all withdrawal symptoms in test I group were significantly
induce withdrawal syndrome in order to observe withdrawal less than control group (p=0.000 Table 1). Also there was a
symptoms such as standing, tooth grinding, jumping, wet dog significant difference between test II and sham groups in all
shaking  and  diarrhea. These symptoms were recorded during withdrawal symptoms (p=0.000). Although there was no
30 min. It should be noted that observer was blind to the significant difference between the tooth grinding and wet dog
method of study. Then the results were analyzed by SPSS shaking in test II and control groups, test 2 group showed
software version 11.5, one way ANOVA and T-student test. significantly less standing and jumping signs (p<0.05 Table 2).
For  behavioral testing permission of the animal ethics Our data showed that all withdrawal syndrome signs in test I
committee of Yazd medical sciences university (Yazd, Iran) in were significantly less than test II group (p<0.05 Table 3).
accordance with the internationally accepted principles for Although, some signs such as standing and wet dog shaking in
laboratory animal used and care mentioned by the European test III were less than control group but they were not
community guidelines were obtained. significant (Table 4). 

were more related to dependence. The mean of all withdrawal

Table 1: Means of withdrawal symptoms in test 1 (fixed doses of tramadol) as compared with sham and control groups (N=6)
Symptoms
----------------------------------------------------------------------------------------------------------------------------

Groups Jumping Standing Wet dog shaking Tooth grinding Diarrhea
Sham 0.66±0.333 4.66±0.76 0.16±0.166 2.33±0.557 -
Control 11.00±0.856 20.16±0.60 6.16±0.60 10.16±0.542 +++
Test 1 3.83±0.401 7.66±0.494 2.5±0.562 5.00±0.577 +
Test1 V sham (P value) 0.018  0.058 0.035 0.038
Test1 V control (P value) 0.000 0.000 0.000 0.000

Table 2: Means of withdrawal symptoms in test 2 (increasing doses of tramadol) as compared with sham and control groups (N=6)
Symptoms
----------------------------------------------------------------------------------------------------------------------------

Groups Jumping Standing Wet dog shaking Tooth grinding Diarrhea
Sham 0.66±0.333 4.66±0.76 0.16±0.166 2.33±0.557 -
Control 11.00±0.856 20.16±0.60 6.16±0.600 10.16±0.542 +++
Test 1 6.83±0.703 11.16±0.60 4.83±0.477 7.83±0.477 ++
Test1 V sham (P value) 0.000 0.000 0.000 0.000
Test1 V control (P value) 0.000 0.000 0.426 0.084

Table 3: Means of withdrawal symptoms in test 1 as compared with test group 2 (N=6) 
Symptoms
----------------------------------------------------------------------------------------------------------------------------

Groups Jumping Standing Wet dog shaking Tooth grinding Diarrhea
Test 1 3.83±0.401 7.66±0.494 2.50±0.562 5.00±0.577 +++
Test 2 6.83±0.703 11.16±0.60 4.83±0.477 7.83±0.477 +++
Test1 V test 2 (P value) 0.028 0.016 0.035 0.024

Table 4: Mean of withdrawal symptoms in test 3 (increasing doses of morphine and single dose of tramadol) as compared with sham and control groups (N=6)
Symptoms
----------------------------------------------------------------------------------------------------------------------------

Groups Jumping Standing Wet dog shaking Tooth grinding Diarrhea
Sham 0.66±0.333 4.66±0.76 0.16±0.166 2.33±0.557 -
Control 11.00±0.856 20.16±0.60 6.16±0.60 10.16±0.542 +++
Test 3 11.16±0.477 18.66±0.714 5.33±0.421 11.5±0.562 +++
Test3 V sham (P value) 0.018 0.058 0.035 0.038
Test3 V control (P value) 1.000 0.61 0.813 0.56
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