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A B S T R A C T 
 
Introduction: Pain and anxiety after surgery is an unpleasant experience that 
occurs following various stimuli and humans react to it. This process causes 
physiological disorders in all body systems. Therefore, the purpose of this study 
is to compare the effect of oral melatonin and gabapentin on pain and anxiety in 
patients undergoing upper extremity orthopedic surgery under general 
anesthesia. 
Methods: In this double-blind randomized clinical trial study, 90 patients with 
anesthesia class 1 and 2 underwent upper limb orthopedic surgery with general 
anesthesia. Patients were divided into 3 groups, gabapentin, melatonin, and 
placebo. VAS scale was used to measure patients' pain. Patients' hemodynamic 
symptoms were further investigated. Data analysis was done using descriptive 
and inferential statistical tests at a significance level of P<0.05. 
Results: 90 patients underwent upper limb orthopedic surgery under general 
anesthesia. There was no significant difference between the three groups of 
gabapentin, melatonin, and placebo in the incidence of pain at different times 
(P<0.05). Trends in mean diastolic blood pressure was not significant (P=0.612). 
Trends  in the average heart rate from the time before entering the operating 
room to recovery and its exit was not significant (P<0.05). 
Conclusion: The results of the present study showed that both gabapentin and 
melatonin drugs have no effect on postoperative pain in patients undergoing 
upper limb orthopedic surgery, and it may be better to use other drugs or in 
combination with other sedative drugs. 
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Introduction 

urgery is an intentional change in the 
anatomical structures of the body to 
make comfort, relieve, or eliminate 
pathological processes, and repair 

traumatic injuries, which may be elective or 
emergency, small or large, diagnostic or 
therapeutic, invasive or non-invasive, and to 
include a part or an organ of the body [1]. It is 
always a great experience for the patient and his 
or her family [2], accompanied by many 
psychological complications for patients [3]. 
Anxiety is an uncomfortable mental state or a 
feeling of helplessness related to a threatening 
situation or anticipation of an unknown threat 
to oneself or others [4]. In this case, the person 
is not in comfort and balance, and thereby feels 
under pressure [5]. The chronic and long-term 
anxiety in a person can cause major destructive 
physiological changes in the body, and these 
destructive effects include weakening the 
body's immune system, increasing blood serum 
cholesterol, increasing the likelihood of 
cardiovascular diseases, increasing blood 
pressure, headaches, migraines and tension, 
digestive disorders, and many psychosomatic 
diseases [6]. Post-operative pain is also a source 
of suffering for patients and can cause anxiety, 
insomnia, fear, stimulation of the patient's 
autonomic nervous system, sensitization, 
excessive perception of pain, and acute post-
operative pain to become painful [7-8]. In 
addition, post-operative pain causes a 
fundamental change in the body's metabolism in 
susceptible people by causing adverse 
consequences and affecting various 
mechanisms, and can also cause increased blood 
pressure, cardiac ischemia, respiratory, 
digestive and kidney problems, and even 
increased mortality in patients. Likewise, post-
operative pain increases hospitalization time 
and treatment costs by delaying the patient's 
movement and walking time. Usually, race, age, 
gender, level of ability to express pain, 
underlying disease, doctor's level of awareness, 
and fear of causing complications are among the 
factors preventing the proper pain control in 
patients [9]. The American Pain Association 
announced that every year about 50 million 
Americans suffer from chronic pain and 25 

million people suffer from acute pain caused by 
injury or surgery, so that absenteeism and 
leaving work due to pain is equivalent to 3 
billion dollars in financial losses and 50 million 
days of absence. It causes unemployment in the 
country [10]. Some studies have reported that 
gabapentin has an effective role in chronic pain 
control, postoperative pain control, reducing 
the hemodynamic response to endotracheal 
intubation, reducing postoperative nausea and 
vomiting, reducing preoperative anxiety, and 
postoperative delirium [11-12]. Indeed, it is one 
of the anticonvulsant drugs exerting its effects 
through voltage-dependent calcium channels. 
This drug leads to the release of amino acids in 
the posterior horn of the spinal cord and causes 
a decrease in the response to nerve inputs and 
the blockade of misplaced charges from nerves 
will be damaged [13-14]. In addition to 
bergabapentin, melatonin has neuroprotective 
properties against cell damage and malfunction. 
In people with bitter experiences in life and as a 
result of anxiety, melatonin action causes 
fluctuations in the expression of opioid 
receptors and beta-endorphin levels, and in this 
way, melatonin leads to the reduction of anxiety 
and depression. It has been observed that in 
depressed patients, plasma level of stress-
related beta-endorphin is extremely high. On 
the other hand, it stimulates several activating 
or expressing antioxidant enzymes such as 
superoxide dismutase and glutathione 
peroxidase [15]. Melatonin is the main product 
of the pineal gland. Melatonin is a derivative of 
tryptophan. It is synthesized in the cells of the 
pineal gland and is released without being 
stored [16]. Therefore, according to the 
mentioned cases, this study was conducted with 
the aim of comparing two oral prodrugs, 
melatonin and gabapentin, on the pain and 
anxiety level of patients in orthopedic surgery of 
the upper limb. 

Methodology  

In this double-blind randomized clinical trial 
study, 90 patients undergoing upper extremity 
orthopedic surgery under general anesthesia in 
the orthopedic operating room of Peymaniyeh 
Hospital were studied. Before conducting the 
study, the consent of the samples to participate 
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in the study was obtained and permission was 
obtained from the Ethics Committee of Jahrom 
University of Medical Sciences 
(IR.JUMS.REC.1397.148). All patients were 
anesthetized with the same method. Anesthetic 
drugs in this study include sodium thiopental (4 
mg/kg), atracurium (1 mg/kg), fentanyl (100 
μg/kg), midazolam (2 mg/kg), xylocaine (40 
mg/kg), and morphine (15 mg/kg). Inclusion 
criteria include upper limb orthopedic 
surgeries. Like clavicle, there is no chronic and 
cancer pain, no hearing or speech defects, 
hemodynamic stability, no anxiety and mental 
diseases, and no chronic pain. Likewise, the 
exclusion criteria include unstable 
hemodynamic status is a statement of non-
satisfaction to continue the research and people 
who need medication or another measures 
other than routine care during the surgery to 
eliminate complications and reduce pain. 
Sampling was straightforward and the patients 
were divided into three groups of 30 people by 
a simple random method. The person 
performing the steps of work and collecting the 
data and the patients were unaware of the type 
of used drug. The patients of the melatonin 
group received 6 mg of melatonin in tablet form 
and the patients of the gabapentin group 
received 600 mg of gabapentin capsules 90 
minutes before entering the operating room. 
Capsules were given orally to patients in the 
placebo group. The pain level (at 1, 6, 12, and 24 

hours after the operation) was evaluated and 
recorded. The anxiety level was further 
measured before giving the drug and when 
entering the operating room. Hemodynamic 
symptoms, chills, nausea, and vomiting were 
measured at times (before entering the 
operating room, when entering the operating 
room, 15, 30, 45, 60, 75, 90, and 120 minutes 
during recovery and exiting from recovery). The 
data collection tool in this research includes two 
questionnaires. The first part of the 
questionnaire is the visual pain scale. The 
amount of pain was measured based on the 
verbal pain scale; zero is assigned to have no 
pain and 10 is the sign of the maximum pain 
(17). Data analysis was done using SPSS 
(version 21) Software and through the 
descriptive and inferential statistical tests at a 
significance level (P<0.05). 

Results 

90 patients undergoing the upper limb 
orthopedic surgery under general anesthesia 
were evaluated in the age range of 11 to 75 years 
old (in three groups of 30 people). The majority 
of gabapentin group patients (60%), melatonin 
group patients (66.7%), and placebo group 
patients (50%) were male. It showed that the 
study groups are similar in terms of age and 
gender variables (P < 0.05) (Table 1). 

 
Table 1 The frequency of qualitative variables of patients according to the two groups of gabapentin, 
melatonin, and placebo 

P-value Placebo Melatonin Gabapentin  

  % Frequency % Frequency % Frequency 

0.873 50.0% 15 66.7% 20 60.0% 18 Male Gender 

50.0% 15 33.3% 10 40.0% 12 Female 

 

 

0.418 

 

16.7% 5 10.0% 3 6.7% 2 <20 Age 

23.3% 7 20.0% 6 16.7% 5 20-30 

23.3% 7 33.3% 10 26.7% 8 31-40 

23.3% 7 16.7% 5 26.7% 8 41-50 

13.3% 4 20.0% 6 23.3% 7 >40 
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At 60 minutes, after surgery, there was a 
significant difference between the gabapentin, 
melatonin, and placebo groups in terms of mean 
systolic and diastolic blood pressure (P=0.010). 
however, in the times before entering the 
operating room, entering the operating room, 
15, 30, 45, 75, 90, and 120 minutes after the 
operation, in recovery and its outside, there was 
a significant difference between the groups of 
gabapentin and melatonin, and also there was 
no placebo in terms of mean systolic and 

diastolic blood pressure (P<0.05) (Figure 1). In 
the gabapentin group, trends in the average 
systolic and diastolic blood pressure from the 
time before entering the operating room to 
recovery and its exit was not significant 
(P<0.05). In the melatonin group, trends in 
average systolic blood pressure from the time 
before entering the operating room to recovery 
and its exit was significant (P=0.026). However, 
trends in mean diastolic blood pressure was not 
significant (P=0.612) (Figure 2). 

 

Figure 1 Changes in systolic blood pressure between three groups of gabapentin, melatonin, and 
placebo at different times. 

 

Figure 2 Changes in diastolic blood pressure between three groups of gabapentin, melatonin, and 
placebo at different times. 
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In the times before entering the operating 
room, entering the operating room, 15, 30, 45, 
60, 75, 90, and 120 minutes after the operation, 
in recovery and its outside, there is a significant 
difference between three groups. Gabapentin, 
melatonin, and placebo were not present in 

terms of mean heart rate (P<0.05). Separately in 
gabapentin, melatonin, and placebo groups, 
trends in average heart rate from the time 
before entering the operating room to recovery 
and its outside was not significant (P < 0.05) 
(Figure 3). 

 

Figure 3 Changes in heart rate between three groups of gabapentin, melatonin, and placebo at 
different times 

At 60 minutes, after the operation, there was 
a significant difference between the gabapentin, 
melatonin, and placebo groups in terms of mean 
MAP (P=0.002). The mean MAP was higher in 
the melatonin group than in the gabapentin and 
control groups. In the times before entering the 
operating room, entering the operating room, 
15, 30, 45, 60, 75, 90, and 120 minutes after the 
operation, in recovery and its outside, there is a 
significant difference between the three groups. 
Gabapentin, melatonin, and placebo did not 
have any effect on mean MAP (P<0.05). 
Separately in gabapentin, melatonin, and 
placebo groups, the trend of mean MAP changes 
from the time before entering the operating 

room to recovery and recovery was not 
significant (P<0.05). 

In the first hour, the majority of patients in 
the gabapentin group with moderate, mild, and 
severe pain were negative. However, in the 
melatonin group, 10% of patients had severe 
pain at 6 hours and 12 hours after the surgery. 
The frequency of moderate and severe pain was 
increased in the study groups. The results of 
statistical analysis showed that there was no 
significant difference between three groups of 
gabapentin, melatonin, and placebo in the pain 
occurrence at different times (P < 0.05) (Table 
2). 
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Table 2 Frequency and percentage of pain between three groups of gabapentin, melatonin, and 
placebo at different times 

P-value Placebo Melatonin Gabapentin Time 

% N % N % N 

0.178 41.4% 12 50.0% 15 56.7% 17 No pain The 1st 

hour 24.1% 7 16.7% 5 33.3% 10 Mild pain 

20.7% 6 23.3% 7 10.0% 3 Moderate pain 

13.8% 4 10.0% 3 0.0% 0 Severe pain 

0.124 0.0% 0 0.0% 0 3.3% 1 No pain The 6th  

hour 10.3% 3 20.0% 6 16.7% 5 Mild pain 

37.9% 11 53.3% 16 46.7% 14 Moderate pain 

51.7% 15 26.7% 8 33.3% 10 Severe pain 

0.476 0.0% 0 6.7% 2 3.3% 1 No pain The 12th 

hour 20.7% 6 10.0% 3 20.0% 6 Mild pain 

41.4% 12 56.7% 17 56.7% 17 Moderate pain 

37.9% 11 26.7% 8 20.0% 6 Severe pain 

0.397 

 

  

6.9% 2 10.3% 3 13.8% 4 No pain The 24th 

hour 34.5% 10 37.9% 11 44.8% 13 Mild pain 

48.3% 14 37.9% 11 34.5% 10 Moderate pain 

10.3% 3 13.8% 4 6.9% 2 Severe pain 

 

Discussion 

90 patients undergoing upper limb orthopedic 
surgery under general anesthesia were 
evaluated in three groups (each included 30 
people). The results of the present study 
showed that the study groups are similar in 
terms of age and gender variables. The results of 
the current study are consistent with the studies 
of Cumo et al. [18], Imani et al. [19], Mirkheshti 
et al. [20], and Khazari et al. [21]. 

At 60 minutes, after the operation, there was 
a significant difference between the gabapentin, 

melatonin, and placebo groups in terms of mean 
systolic and diastolic blood pressure. However, 
in the times before entering the operating room, 
entering the operating room, 15, 30, 45, 75, 90, 
and 120 minutes after the operation, in recovery 
and outside recovery, there was a significant 
difference between the groups of gabapentin 
and melatonin, and also there was no placebo in 
terms of mean systolic and diastolic blood 
pressure. In the gabapentin group, trends in the 
average systolic and diastolic blood pressure 
from the time before entering the operating 
room to recovery and recovery were not 
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significant. In the melatonin group, trends in 
mean systolic blood pressure from the time 
before entering the operating room to recovery 
and recovery were significant. However, trends 
in mean diastolic blood pressure were not 
significant. 

In a study, Khazari et al. investigated systolic 
and diastolic blood pressure and did not 
observe any significant difference in all surgical 
stages between the melatonin, gabapentin, and 
control groups [22]. The results of the present 
study are consistent with the study of Khazri et 
al. In the present study, there was no significant 
difference between the three groups, while it is 
not consistent with the studies of Turan et al. 
and Shoaibi et al. In Turan et al.'s study, the 
results indicated that gabapentin significantly 
reduced systolic blood pressure compared with 
the placebo group [23]. Furthermore, Shoaibi 
compared the effect of tizanidine and 
gabapentin on intraoperative hemodynamic 
parameters and postoperative analgesia in 
patients undergoing tibial fracture surgery. The 
results of this study showed that there is a 
significant difference in systolic and diastolic 
blood pressure between the two groups. The 
gabapentin group had lower systolic and 
diastolic blood pressure than tizanidine group 
[20]. 

In the times before entering the operating 
room, entering the operating room, 15, 30, 45, 
60, 75, 90, and 120 minutes after the operation, 
in recovery and its outside, there is a significant 
difference between three groups of gabapentin, 
melatonin, and placebo in terms of mean heart 
rate. Separately in gabapentin, melatonin, and 
placebo groups, trends in average heart rate 
from the time before entering the operating 
room to recovery and its exit was not significant. 

The results of Shoaibi's study revealed that 
there is no significant difference in terms of 
heart rate between the two groups [20]. The 
results of the study by Begum Khazri et al., 
which was conducted on the effect of melatonin 
on cesarean section women under spinal 
anesthesia, showed that there is no statistically 
significant difference between two groups of 
melatonin and placebo in terms of heart rate 
[21]. Haddadi et al. showed that there is no 

significant difference between melatonin group 
and control group in all stages of surgery [24]. 
Moreover, Khazari et al. examined the heart rate 
and did not find any significant difference in all 
surgical stages between melatonin, 
gammapentin, and control groups [26]. The 
results of the above studies are consistent with 
the present study. In the current study, there 
was no statistically significant difference in 
three groups. 

In the first hour, the majority of patients in 
the gabapentin group had moderate and mild 
pain, and severe pain was negative, while in 
melatonin group, 10% of patients had severe 
pain at 6 and 12 hours after the surgery. The 
frequency of moderate and severe pain was 
increased in the study groups. The results of 
statistical analysis showed that there was no 
significant difference between three groups of 
gabapentin, melatonin, and placebo in the pain 
incidence at different times. 

Acute pain after surgery is a complex 
physiological reaction that occurs due to the 
tissue damage, visceral stretching, or disease. 
This pain causes several physiological effects 
such as reduction of pulmonary ventilation, and 
thereby atelectasis [27]. Pain may restrict the 
patient and increase the chance of deep vein 
thrombosis due to immobility [28], or increase 
the blood pressure and heart rate [29]. One of 
the most common methods is to use painkillers 
before the onset of pain, thus protecting the 
central nervous system from becoming sensitive 
to pain nerve stimulation that leads to an 
increase in pain [30]. 

In his study, Shoaibi compared the effects of 
tizanidine and gabapentin on intraoperative 
hemodynamic parameters and postoperative 
analgesia in patients undergoing tibial fracture 
surgery. The results of this study showed that 
there is no significant difference in terms of pain 
between both groups [20]. In a study conducted 
by Begum Khazari et al. with the aim of 
investigating the effect of pretreatment of 
melatonin in women undergoing caesarean 
section with spinal anesthesia, the results 
showed that 6 mg of melatonin had no 
significant difference with placebo group in 
reducing the amount of postoperative pain [21]. 
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Haddadi et al., in their study which was 
conducted with the aim of investigating the 
administration of melatonin and 
acetaminophen on the pain and hemodynamic 
changes of patients in retrobulbar block cataract 
surgery, showed that there was a difference 
between both groups of melatonin and 
acetaminophen as well as the placebo group in 
terms of postoperative pain. There is no 
significant difference [24]. The results of the 
above studies are consistent with the current 
research. In the present study, there was no 
statistically significant difference between three 
groups in terms of pain after surgery. 

In their study, Imani et al. investigated the 
effect of oral prodrug gabapentin on pain after 
thoracotomy. The results of this study showed 
that compared with the control group, 
gabapentin reduced the amount of pain in the 
first hour after the operation [19]. In their study, 
Kilderi et al. investigated the pethidine 
consumption in gabapentin recipients after 
surgery. The results of this study showed that 
taking gabapentin in the form of oral capsules 
for a short period before surgery has reduced 
the pain of patients in the 10th, 18th, and 26th 
hours after the operation [31]. Forozan Fard et 
al. conducted a study with the aim of 
investigating the effect of gabapentin on pain 
and the consumed narcotics amount after 
abdominal hysterectomy surgery. The results of 
this study showed that gabapentin reduces pain 
during and after abdominal hysterectomy 
surgery [32]. In their study, Cumo et al. 
investigated the analgesic effect of melatonin 
and clonidine as well as the reduction of 
morphine consumption after abdominal 
hysterectomy surgery. The results showed that 
melatonin reduced the amount of postoperative 
pain compared with the placebo group [18]. In 
their study, Hossein Alizadeh et al. investigated 
the effect of melatonin in reducing pelvic pain in 
women with endometriosis referred to 
hospitals affiliated to Tehran Islamic Azad 
University of Medical Sciences. The results of 
this study showed that compared with placebo, 
melatonin reduces chronic pelvic pain and 
dysmenorrhea [33]. In a systematic analysis of 
the analgesic effects of melatonin in different 
stages of the surgical procedure, Youssef et al. 

suggested that these effects are limited and 
there are contradictory results, and this 
contradiction can be caused by factors such as 
dosage, gender, anxiety level, and also factors 
such as bias caused by small sample size used in 
different studies. However, evidence from 
clinical trials suggests that melatonin as an 
analgesic drug can be a suitable alternative 
candidate for drugs prescribed before surgery 
[34]. 

However, these apparently controversial 
findings may be due to differences in melatonin 
doses, the use of single doses rather than 
multiple doses of gabapentin, or the 
dissimilarity of populations, and types of 
surgeries as well as types of anesthesia. 
However, it has been shown that the analgesic 
properties of melatonin depend on the 
inhibition of inflammatory pathway and tissue 
damage by influencing the activity of COX-2 and 
nitric oxide [35-36]. In addition, there is 
evidence that melatonin affects glutamatergic 
systems through the NMDA receptor. Recent 
studies illustrate that melatonin can exert its 
analgesic effects through indirect interaction 
with a number of neurotransmitter systems, 
including benzodiazepine receptors, opiate, and 
sigma receptors [37-38]. 

Conclusion 

The results of the present study showed that 
both gabapentin and melatonin drugs have no 
effect on postoperative pain in patients 
undergoing the upper limb orthopedic surgery, 
and it may be better to use the other drugs or in 
combination with other sedative drugs. 

Acknowledgements 

The authors would like to thank the Clinical 
Research Development Unit of Peymanieh 
Educational and Research and Therapeutic 
Center of Jahrom University of Medical Sciences 
for providing facilities to this work. 

 

 



 
 
 

 

2023, Volume 3, Issue 4 

 

166 

Authors' contributions 

All authors contributed toward data analysis, 
drafting, and revising the paper and agreed to be 
responsible for all the aspects of this work. 

Conflict of interest 

There are no conflicts of interest in this study. 

References 

[1] B. Dugas, E. Knor, Nursing foundation. 1st ed. 
Canada: Prentice Hall Press; 1999. [Crossref], 
[Google Scholar], [Publisher] 
[2] F. Ghardashi. A. Saleh Moghaddam, H. Hassan 
Abadi, Y. Setaish, Journal of Sabzevar School of 
Medical Sciences., 2004, 10, 76-84. [Crossref], 
[Google Scholar], [Publisher] 
[3] E. Apostolakis. Quality of life after coronary 
bypass surgery in male patients: 1 year after 
follow up. [Crossref], [Google Scholar], 
[Publisher] 
[4] R. Ghanei, K. Rezaei, R. Mahmoodi, The 
Iranian Journal of Obestetrical, Gynecology and 
Infertility., 2013, 15, 16-22. [Crossref], [Google 
Scholar], [Publisher] 
[5] T. Ganji, A. Hosseini, Iranian Journal of 
Nursing, 2011, 23, 44-51. [Crossref], [Google 
Scholar], [Publisher] 
[6] A. Alipoor, M. Oraki, M.Y. Sabet, J Kermanshah 
Univ Med Sci., 2014, 18, 19-26. [Crossref], 
[Google Scholar], [Publisher] 
[7] M.P. Ekstein, A.A. Weinbroun, Pain Med, 
2011, 12, 308-13. [Crossref], [Google Scholar], 
[Publisher] 
[8] Strong J,UnrahAL. Pain: a textbook for 
therapists. EdinBurg: Churchil Livingstone. 
2002; 100.  
[9] R. Engineer, W.F. Peacock. Urologic stone 
disease. In: Tintinalli J, Kelen G, Stapcynski J. 
Emergency Medicine. 5th ed. New York: 
McGraw Hill; 2004, 620-25. [Crossref], [Google 
Scholar], [Publisher] 
[10] American Pain Society, American 
Academy of Pain Medicine and Janssen Pharm, 
1999 chronic pain in America. [Crossref], 
[Google Scholar], [Publisher] 
[11] S. Otmani, A. Demazières, C. Staner, N. 
Jacob, T. Nir, N. Zisapel, L. Staner, Hum 

Psychopharmacology, 2008, 23, 693–705. 
[Crossref], [Google Scholar], [Publisher] 
[12] M. Naguib, V. Gottumukkala, P. Goldstein. 
J Pineal Res., 2007, 42, 12–21. [Crossref], 
[Google Scholar], [Publisher] 
[13] J. Romsing, Acta Anaesthesiol Scand. 2004, 
48, 525-46. [Crossref], [Google Scholar] 
[14] M. Field, J. Hughes, L. Single. Br J 
Pharmacol., 2000, 131, 282-6. [Google Scholar] 
[15] M. Geoffriau, J. Brun, G. Chazot, B. 
Claustrat, Horm Res., 1998, 49, 136-141. 
[Crossref], [Google Scholar], [Publisher] 
[16] J.L. Wiley, A.F. Cristello, R.L. Balster. Eur J 
Pharmacol., 1995, 294, 101-107. [Crossref], 
[Google Scholar], [Publisher] 
[17] I. Power, D.W. Noble, E. Douglas, A.A. 
Spence. Br J Anaesth., 1990, 65, 448-55. 
[Crossref], [Google Scholar], [Publisher] 
[18] W. Caumo, R. Levandovski, M.P. Hidalgo, J 
Pain., 2009, 10, 100-8. [Crossref], [Google 
Scholar], [Publisher] 
[19] F. Imani, V. Hasani, B. Bazargani, S. 
Entezari, M. Mirdehghan, RJMS., 2009, 16, 73-
79. [Crossref], [Google Scholar], [Publisher] 
[20] Shoaibi G, Sadeghi M, Atef Yekta R. 
Comparing the effects of tizanidine and 
gabapentin on intraoperative hemodynamic 
parameters and postoperative analgesia in 
patients undergoing tibial fracture surgery. 
Journal of Medical Council of Iran. 2011, 29, 21-
28. 
[21] M. Beigom Khezri, M. Delkhosh Reihany, S. 
Oveisy, N. Mohammadi, Iran J Pharm Res., 2016, 
15, 963-971. [Google Scholar], [Publisher] 
[22] M.B. Khezri, M.R. Oladi, A. Atlasbaf. Indian 
J Pharmacol., 2013, 45, 581-6[Crossref], [Google 
Scholar], [Publisher] 
[23] A. Turan, B. Karamanlioğlu, D. Memiş, P. 
Usar, Z. Pamukçu, M. Türe, Anesth Analg., 2004, 
98, 1370-3. [Crossref], [Google Scholar], 
[Publisher] 
[24] Hadadi S, Marzban SH, Shahrokhi Rad R, 
Ansar Malek M, Akbari M. Comparison of 
melatonin and acetaminophen administration 
on pain and hemodynamic changes of patients 
in retrobulbar block cataract surgery. Iran 
Journal of Anesthesia and Critical Care. 2016, 38, 
39-52.  

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B2%5D%E2%80%8E%09Ghardashi+F.+Saleh+Moghaddam+A%2C+Hassan+%E2%80%8EAbadi+H%2C+Setaish+Y.+Study+of+the+Relationship+%E2%80%8Ebetween+Pre-operative+Waiting+time+and+%E2%80%8EAnxiety+in+Patients.+Journal+of+Sabzevar+School+%E2%80%8Eof+Medical+Sciences.+2004%3B+10%284%29%3A+76-84%E2%80%8E&btnG=
https://www.sid.ir/paper/81797/en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B3%5D%E2%80%8E%09Apostolakis+E.+Quality+of+life+after+coronary+%E2%80%8Ebypass+surgery+in+male+patients%3A+1+year+after+%E2%80%8Efollow+up%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B4%5D%E2%80%8E%09Ghanei+R%2C+Rezaei+K%2C+Mahmoodi+R.+The+%E2%80%8Erelationship+between+preoperative+anxiety+and+%E2%80%8Epost-operative+pain+after+cesarean+section.+The+%E2%80%8EIranian+Journal+of+Obestetrical%2C+Gynecology+and+%E2%80%8EInfertility.+2013%3B+15%2839%29%3A+16-22.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B4%5D%E2%80%8E%09Ghanei+R%2C+Rezaei+K%2C+Mahmoodi+R.+The+%E2%80%8Erelationship+between+preoperative+anxiety+and+%E2%80%8Epost-operative+pain+after+cesarean+section.+The+%E2%80%8EIranian+Journal+of+Obestetrical%2C+Gynecology+and+%E2%80%8EInfertility.+2013%3B+15%2839%29%3A+16-22.+%E2%80%8E&btnG=
http://eprints.mums.ac.ir/5323/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Under+graduate+nursing+students%27+religious+%E2%80%8Ebeliefs+and+their+relationship+with+anxiety%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Under+graduate+nursing+students%27+religious+%E2%80%8Ebeliefs+and+their+relationship+with+anxiety%E2%80%8E&btnG=
https://dx.doi.org/10.22110/jkums.v18i1.1385
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B6%5D%E2%80%8E%09Alipoor+A%2C+Oraki+M%2C+Sabet+MY.+Efficiency+of+%E2%80%8Ebrainwave+entrainment+by+binaural+beats+in+%E2%80%8Ereducing+anxiety.+J+Kermanshah+Univ+Med+Sci.+%E2%80%8E%E2%80%8E2014%3B+18%281%29%3A19-26.+%E2%80%8E&btnG=
https://brieflands.com/articles/jkums-74271.html
https://doi.org/10.1111/j.1526-4637.2010.01026.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B7%5D%E2%80%8E%09Ekstein+MP%2C+Weinbroun+AA.+Immediate+%E2%80%8Epostoperative+pain+in+orthopedic+patients+is+%E2%80%8Emore+intense+and+requires+more+analgesia+than+%E2%80%8Ein+post-laparatomy+patients.+Pain+Med+%E2%80%8E%E2%80%8E2011%3B12%282%29%3A308-13.+%E2%80%8E&btnG=
https://academic.oup.com/painmedicine/article/12/2/308/1855711
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B9%5D%E2%80%8E%09Engineer+R%2C+Peacock+WF.+Urologic+stone+%E2%80%8Edisease.+In%3A%E2%80%8E%E2%80%8F+%E2%80%8FTintinalli+J%2C+Kelen+G%2C+Stapcynski+J.+%E2%80%8EEmergency%E2%80%8F+%E2%80%8FMedicine.+5th+ed.+New+York%3A+%E2%80%8EMcGraw+Hill%3B+2004%3A%E2%80%8E%E2%80%8F+%E2%80%8F%E2%80%8E620-25.%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B9%5D%E2%80%8E%09Engineer+R%2C+Peacock+WF.+Urologic+stone+%E2%80%8Edisease.+In%3A%E2%80%8E%E2%80%8F+%E2%80%8FTintinalli+J%2C+Kelen+G%2C+Stapcynski+J.+%E2%80%8EEmergency%E2%80%8F+%E2%80%8FMedicine.+5th+ed.+New+York%3A+%E2%80%8EMcGraw+Hill%3B+2004%3A%E2%80%8E%E2%80%8F+%E2%80%8F%E2%80%8E620-25.%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B10%5D%E2%80%8E%09American+Pain+Society%2C+American+%E2%80%8EAcademy+of+Pain+Medicine+and+Janssen+Pharm%2C+%E2%80%8E%E2%80%8E1999+chronic+pain+in+America.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B11%5D%E2%80%8E%09Otmani+S%2C+Demazi%C3%A8res+A%2C+Staner+C%2C+Jacob+%E2%80%8EN%2C+Nir+T%2C+Zisapel+N%2C+Staner+L.+Effects+of+%E2%80%8Eprolonged-release+melatonin%2C+zolpidem%2C+and+%E2%80%8Etheir+combination+on+psychomotor+functions%2C+%E2%80%8Ememory+recall%2C+and+driving+skills+in+healthy+%E2%80%8Emiddle+aged+and+elderly+volunteers.+Hum+%E2%80%8EPsychopharmacology+2008%3B+23%3A693%E2%80%93705.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/hup.980
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B12%5D%E2%80%8E%09Naguib+M%2C+Gottumukkala+V%2C+Goldstein+P.+%E2%80%8EMelatonin+and+anesthesia%3A+A+clinical+%E2%80%8Eperspective.+J+Pineal+Res+2007%3B+42%3A12%E2%80%9321.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B13%5D%E2%80%8E%09Romsing+J%2C+Moiniches.+A+systemic+review+%E2%80%8Eof+cox-2+inhibitors+compared+with+traditional+%E2%80%8ENSAIDS%2C+or+different+cox-+2+inhibitors+for+%E2%80%8Epostoperative+pain.+Acta+Anaesthesiol+Scand.+%E2%80%8E%E2%80%8E2004%3B+48%3A+525-46.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B14%5D%E2%80%8E%09Field+M%2C+Hughes+J%2C+Single+L.+Further+%E2%80%8Eevidence+for+the+role+of+the+alpha+%282%29+delta+%E2%80%8Esubunit+of+voltage+dependent+calcium+channels+%E2%80%8Ein+models+of+neuropathic+pain.+Br+J+Pharmacol.+%E2%80%8E%E2%80%8E2000%3B+131%3A+282-6%E2%80%8E&btnG=
https://doi.org/10.1159/000023160
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B15%5D%E2%80%8E%09Geoffriau+M%2C+Brun+J%2C+Chazot+G%2C+Claustrat+B.+%E2%80%8EThe+physiology+and+pharmacology+of+melatonin+%E2%80%8Ein+humans.+Horm+Res+1998%3B+49%3A+136-141%E2%80%8E&btnG=
https://www.karger.com/Article/Abstract/23160
https://doi.org/10.1016/0014-2999(95)00506-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B16%5D%E2%80%8E%09Wiley+JL%2C+Cristello+AF%2C+Balster+RL.+Effects+%E2%80%8Eof+site-selective+NMDA+receptor+antagonists+in+%E2%80%8Ean+elevated+plus-maze+model+of+anxiety+in+mice.+%E2%80%8EEur+J+Pharmacol+1995%3B+294%3A+101-107%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/0014299995005064
https://doi.org/10.1093/bja/65.4.448
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+im+ketorolac+trometamol+and+%E2%80%8Emorphine+sulphate+for+pain+relief+after+%E2%80%8Echolecystectomy%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S0007091217483462
https://doi.org/10.1016/j.jpain.2008.08.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B18%5D%E2%80%8E%09Caumo+W%2C+Levandovski+R%2C+Hidalgo+MP.+%E2%80%8EPreoperative+anxiolytic+effect+of+melatonin+and+%E2%80%8Eclonidine+on+postoperative+pain+and+morphine+%E2%80%8Econsumption+in+patients+undergoing+abdominal+%E2%80%8Ehysterectomy%3A+a+double-blind%2C+randomized%2C+%E2%80%8Eplacebo-controlled+study.+J+Pain.+2009+%E2%80%8EJan%3B10%281%29%3A100-8%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B18%5D%E2%80%8E%09Caumo+W%2C+Levandovski+R%2C+Hidalgo+MP.+%E2%80%8EPreoperative+anxiolytic+effect+of+melatonin+and+%E2%80%8Eclonidine+on+postoperative+pain+and+morphine+%E2%80%8Econsumption+in+patients+undergoing+abdominal+%E2%80%8Ehysterectomy%3A+a+double-blind%2C+randomized%2C+%E2%80%8Eplacebo-controlled+study.+J+Pain.+2009+%E2%80%8EJan%3B10%281%29%3A100-8%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1526590008007323
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B19%5D%E2%80%8E%09Imani+F%2C+Hasani+V%2C+Bazargani+B%2C+Entezari+S%2C+%E2%80%8EMirdehghan+M.+Evaluation+of+Oral+Gabapentin+%E2%80%8EPremedication+on+Postoperative+Pain+After+%E2%80%8EThoracotomy.+RJMS.+2009%3B+16%3A73-79%E2%80%8E&btnG=
https://rjms.iums.ac.ir/article-1-1167-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+Analgesic+Efficacy+of+%E2%80%8EMelatonin+in+Patients+Undergoing+Cesarean+%E2%80%8ESection+under+Spinal+Anesthesia%3A+A+Prospective+%E2%80%8ERandomized+Double-blind+Study.+%E2%80%8E&btnG=
https://pubmed.ncbi.nlm.nih.gov/28243296/
https://doi.org/10.4103%2F0253-7613.121368
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B22%5D%E2%80%8E%09Khezri+MB%2C+Oladi+MR%2C+Atlasbaf+A.+Effect+of+%E2%80%8Emelatonin+and+gabapentin+on+anxiety+and+pain+%E2%80%8Eassociated+with+retrobulbar+eye+block+for+%E2%80%8Ecataract+surgery%3A+a+randomized+double-blind+%E2%80%8Estudy.+Indian+J+Pharmacol.+2013+Nov-%E2%80%8EDec%3B45%286%29%3A581-6%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B22%5D%E2%80%8E%09Khezri+MB%2C+Oladi+MR%2C+Atlasbaf+A.+Effect+of+%E2%80%8Emelatonin+and+gabapentin+on+anxiety+and+pain+%E2%80%8Eassociated+with+retrobulbar+eye+block+for+%E2%80%8Ecataract+surgery%3A+a+randomized+double-blind+%E2%80%8Estudy.+Indian+J+Pharmacol.+2013+Nov-%E2%80%8EDec%3B45%286%29%3A581-6%E2%80%8E&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847247/
file:///C:/Users/SaeedPC/Downloads/10.1213/01.ANE.0000108964.70485.B2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B23%5D%E2%80%8E%09Turan+A%2C+Karamanlio%C4%9Flu+B%2C+Memi%C5%9F+D%2C+Usar+%E2%80%8EP%2C+Pamuk%C3%A7u+Z%2C+T%C3%BCre+M.+The+analgesic+effects+of+%E2%80%8Egabapentin+after+total+abdominal+hysterectomy.+%E2%80%8EAnesth+Analg.+2004+May%3B+98%285%29%3A1370-3.+%E2%80%8E&btnG=
https://journals.lww.com/anesthesia-analgesia/FullText/2004/05000/The_Analgesic_Effects_of_Gabapentin_After_Total.33.aspx


 
 

 

2023, Volume 3, Issue 4 

167 

[25] H.A. Mowafi., S.A. Ismail, Anesth Analg, 
2008, 107, 1422-1426. [Crossref], [Google 
Scholar], [Publisher] 
[26] Khezri MB, Oladi MR, Atlasbaf A. Effect of 
melatonin and gabapentin on anxiety and pain 
associated with retrobulbar eye block for 
cataract surgery: a randomized double-blind 
study. Indian J Pharmacol. 2013, 45, 581-586. 
[27] R.D. Miller, Miller’s Anesthesia. 6th edition. 
Elsevier, 2005, 2718-51. 
[28] L.W. Way. G.M. Doherty, Current surgical 
Diagnosis and Treatment. 11th edition. McGraw-
Hill Publishing Co., 2002, 44-6. [Google Scholar] 
[29] B.G. Katzung. Basic & clinical 
pharmacology. 9th edition. McGraw-Hill., 2003, 
498-9.  
[30] Ck. Pandey, V. Singhal et al. Canadian 
Journal of Anaesthesia., 2005, 52, 827-31. 
[Crossref], [Google Scholar], [Publisher] 
[31] B. Keleidari, M. Afshar, S. G .A. Mousavi, S. 
F. Forghani, Feyz., 2010, 13, 301-306[Crossref], 
[Google Scholar], [Publisher] 
[32] F. Foroozanfard, M.R. Fazel, A. Moraveji, G. 
A. Moosavi, A. Abolhasani, J Adv Med Biomed 

Res., 2012, 20, 79-89. [Google Scholar], 
[Publisher] 
[33] H. Hoseinalizadeh, S. Cahichian, Medical 
Sciences., 2018, 28, 277-282. [Crossref], [Google 
Scholar], [Publisher] 
[34] F. Yousaf, E. Seet, L. Venkatraghavan, A. 
Abrishami, F. Chung, Anesthesiology, 2010, 113, 
9. [Crossref], [Google Scholar], [Publisher] 
[35] E. Esposito, I. Paterniti, E. Mazzon, P . 
Bramant, S. Cuzzocrea, J. Pineal Res., 2010, 49, 
321–31. [Google Scholar], [Publisher] 
[36] V. Srinivasan, E.C. Lauterbach, K.Y. Ho, D. 
Acuña- Castroviejo, R. Zakaria, A. Brzezinski, 
Curr. Neuropharmacol., 2012, 10, 167-78. 
[Crossref], [Google Scholar], [Publisher] 
[37] M. Ambriz-Tututi, V. Granodos-Soto, Pain., 
2007, 132, 273–80. [Crossref], [Google Scholar], 
[Publisher]  
[38] M. Mantovani, M.P. Kaster, R. Pertile, J.B. 
Calixto, A.L. Rodriguez, A.R. Santos, J. Pineal Res., 
2006, 41, 382–389. [Google Scholar], 
[Publisher] 

 
 

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed under the Creative 

Commons Attribution License (CC BY)  license  (https://creativecommons.org/licenses/by/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.  

 

file:///C:/Users/SaeedPC/Downloads/10.1213/ane.0b013e318181f689
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B25%5D%E2%80%8E%09Mowafi+HA.%2C+Ismail+SA.%2CMelatonin+%E2%80%8Eimproves+tourniquet+tolerance+and+enhances+%E2%80%8Epostoperative+analgesia+in+patients+receiving+%E2%80%8Eintravenous+regional+anesthesia%2C+Anesth+Analg%2C+%E2%80%8E%E2%80%8E2008%2C107%284%29%2C1422-1426.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B25%5D%E2%80%8E%09Mowafi+HA.%2C+Ismail+SA.%2CMelatonin+%E2%80%8Eimproves+tourniquet+tolerance+and+enhances+%E2%80%8Epostoperative+analgesia+in+patients+receiving+%E2%80%8Eintravenous+regional+anesthesia%2C+Anesth+Analg%2C+%E2%80%8E%E2%80%8E2008%2C107%284%29%2C1422-1426.+%E2%80%8E&btnG=
https://journals.lww.com/anesthesia-analgesia/fulltext/2008/10000/Melatonin_Improves_Tourniquet_Tolerance_and.60.aspx
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B28%5D%E2%80%8E%09Way+LW.+Doherty+GM.+Current+surgical+%E2%80%8EDiagnosis+and+Treatment.+11th+edition.+%E2%80%8EMcGraw-Hill+Publishing+Co%3B+2002.+p.+44-6.+%E2%80%8E&btnG=
https://doi.org/10.1007/BF03021777
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B30%5D%E2%80%8E%09Pandey+ck%2C+Singhal+v+et+al.+Gabapentin+%E2%80%8Eprovide+effective+postoperative+analgesia+%E2%80%8Ewheder+administrative+pre+emptive+or+post-%E2%80%8Eincision.+Canadian+Journal+of+Anaesthesia+%E2%80%8E%E2%80%8E52%288%29%3A827-31%2C2005%E2%80%8E&btnG=
https://link.springer.com/article/10.1007/BF03021777
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B31%5D%E2%80%8E%09Keleidari+B%2C+Afshar+M%2C+Mousavi+S+G+A%2C+%E2%80%8EForghani+S+F.+Pethidine+requirement+in+%E2%80%8Epostoperatively+gabapentin+administered+%E2%80%8Epatients.+Feyz.+2010%3B+13+%284%29%3A301-306%E2%80%8E&btnG=
https://www.sid.ir/paper/40560/en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Gabapentin+Effect+on+Pain+Morphin+%E2%80%8EConsumption+after+Total+Abdominal+%E2%80%8EHysterectomy.+%E2%80%8E&btnG=
http://repository.zums.ac.ir/id/eprint/3733/
http://dx.doi.org/10.29252/iau.28.4.277
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B33%5D%E2%80%8E%09Hoseinalizadeh+H%2C+Cahichian+S.+Evaluation+%E2%80%8Eof+melatonin+effect+on+pelvic+pain+in+women+%E2%80%8Ewith+endometriosis+referred+to+affiliated+%E2%80%8Ehospitals+to+Tehran+Medical+Sciences+of+Islamic+%E2%80%8EAzad+University.+MEDICAL+SCIENCES.+2018%3B+28+%E2%80%8E%E2%80%8E%284%29%3A277-282.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B33%5D%E2%80%8E%09Hoseinalizadeh+H%2C+Cahichian+S.+Evaluation+%E2%80%8Eof+melatonin+effect+on+pelvic+pain+in+women+%E2%80%8Ewith+endometriosis+referred+to+affiliated+%E2%80%8Ehospitals+to+Tehran+Medical+Sciences+of+Islamic+%E2%80%8EAzad+University.+MEDICAL+SCIENCES.+2018%3B+28+%E2%80%8E%E2%80%8E%284%29%3A277-282.+%E2%80%8E&btnG=
https://tmuj.iautmu.ac.ir/article-1-1487-en.html
https://doi.org/10.1097/ALN.0b013e3181e7d626
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B34%5D%E2%80%8E%09Yousaf+F.%2C+Seet+E.%2C+Venkatraghavan+L.%2C+%E2%80%8EAbrishami+A.%2C+Chung+F.%2CEfficacy+and+safety+of+%E2%80%8Emelatonin+as+an+anxiolytic+and+analgesic+in+the+%E2%80%8Eperioperative+period.+%E2%80%8EAnesthesiology%2C2010%2C113%2C9.+%E2%80%8E&btnG=
https://pubs.asahq.org/anesthesiology/article/113/4/968/10713/Efficacy-and-Safety-of-Melatonin-as-an-Anxiolytic
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B35%5D%E2%80%8E%09Esposito+E%2C+Paterniti+I%2C+Mazzon+E%2C+%E2%80%8EBramant+P+and+Cuzzocrea+S.+Melatonin+reduces+%E2%80%8Ehyperalgesia+associated+with+inflammation.+J.+%E2%80%8EPineal+Res.+%282010%29+49%3A+321%E2%80%9331.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-079X.2010.00796.x
https://doi.org/10.2174/157015912800604489
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B36%5D%E2%80%8E%09Srinivasan+V%2C+Lauterbach+EC%2C+Ho+KY%2C+%E2%80%8EAcu%C3%B1a-+Castroviejo+D%2C+Zakaria+R+and+Brzezinski+%E2%80%8EA.+Melatonin+in+antinociception%3A+its+therapeutic+%E2%80%8Eapplications.+Curr.+Neuropharmacol.+%282012%29+10%3A+%E2%80%8E%E2%80%8E167-78.+%E2%80%8E&btnG=
https://www.ingentaconnect.com/content/ben/cn/2012/00000010/00000002/art00006
https://doi.org/10.1016/j.pain.2007.01.025
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B37%5D%E2%80%8E%09Ambriz-Tututi+M+and+Granodos-Soto+V.+%E2%80%8EOral+and+spinal+melatonin+reduces+tactile+%E2%80%8Eallodynia+in+rats+via+activation+of+MT2+and+%E2%80%8Eopioid+receptors.+Pain+%282007%29%3A132%3A+273%E2%80%9380.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0304395907000565
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B38%5D%E2%80%8E%09Mantovani+M%2C+Kaster+MP%2C+Pertile+R%2C+Calixto+%E2%80%8EJB%2C+Rodriguez+AL+and+Santos+AR.+Mechanisms+%E2%80%8Einvolved+in+the+antinociception+caused+by+%E2%80%8Emelatonin+in+the+mice.+J.+Pineal+Res.+%282006%29+41%3A+%E2%80%8E%E2%80%8E382%E2%80%939.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-079X.2006.00380.x
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

