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         Abstract 

 

Background and Objective: Tramadol overdose is inappropriately prevalent in Iran and is one of the most 

common causes of hospital admissions in recent years. Tramadol is both a codeine family and a weak 

opioid receptor agonist (AG) that is used at regular doses as an analgesic and may lead to seizures. The aim 

of this study was to investigate the relationship between physiological effects of high dose tramadol 

administration and cytochrome c enzyme gene polymorphism. CYP2D6 (p450) was surveyed in patients 

with tramadol intoxication referred to the poisoning ward of Razi Hospital, Ghaemshahr city, Mazandaran 

province.  

Method: This case-control study was performed on 121 patients admitted for poisoning by Tramadol only 

in 2016. These patients did not have any previous underlying diseases such as cardiac and renal 

complications. Sixty of the patients had seizures due to tramadol. At first, the demographic data of patients 

were collected via a questionnaire and from each patient 5cc blood was taken. After preparing the blood 

samples, RFLP-PCR was used to evaluate the CYP2D6 gene polymorphism (rs1065852).  

Results: The mean age of patients was 25 years. 78% of them were smokers. P<0.05 was considered as the 

level of significance. Serum tramadol concentration was higher in those with and without convulsion. There 

was no significant difference between the two groups in terms of genotype CC. Therefore, it can be 

concluded that tramadol-induced seizures are not related to the locus of techno-nucleotide polymorphism 

(rs1065852). 

 Conclusion:These healthy young people were probably poisoned due to their size and arbitrary 

consumption. Therefore, more comprehensive laws and restrictions on the distribution and consumption of 

tramadol in the community should be formulated. 
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Background and Objectives 
Addiction is a growing epidemic. Besides, one of the most worrying forms of addiction in the 

world is the hidden addiction or the addiction to the arbitrary use of drugs that are likely 

addictive1. In Iranian society, drug addiction is unprecedented outbreak, with the onset of 

addiction under 15 years
1,2

. Tramadol is one of the self-medications that have been used in the 

past few years (3). Tramadol as an opioid-like analgesic used by young people and especially 

students was first introduced in 1970. In Germany it has been suggested for relieving post-

operative pain and for controlling chronic pain
3
. Research in the United States has shown that one 

in seven people taking tramadol is dependent on the drug
4
. Other side effects of tramadol tablets 

include psychosis and cerebral dysfunction, personality traits, inability to make decisions, 

imbalances in walking and dry mouth, as well as seizures, aggressive and uncontrollable 

behaviors
5
. These have led the World Health Organization's Task Force on Substance Abuse to 

put the tramadol on the international list of specific drugs
6
. 

Tramadol hydrochloride is a synthetic analogue of phenylpiperidine codeine used in acute and 

chronic moderate to severe pain due to osteoarthritis, musculoskeletal pain, diabetic neuropathy, 

neuropathic pain, and preoperative pain
7
. 
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| Tramadol exhibits opioid agonist properties 

and activates the spinal cord system
8
. 

Tramadol has little potential compared to 

opioids for respiratory suppression and 

gastrointestinal side effects and therefore plays 

an important role in the management of pain in 

acute and chronic conditions
9
. In terms of 

central neurotransmitter effects, tramadol is a 

receptor agonist (mu), and tends to be 10-fold 

lower than codeine for the receptor, but the 

active metabolite of tramadol, desmethyl 

tramadol-0, is 200-fold greater than 

tramadol
10

. Various convulsive effects of 

monotherapy and multi-drug use have been 

observed in human studies at both medium and 

high doses
10

. 

 Sequence analysis to find mutations and 

polymorphisms of the CYP2D6*10 gene 

located on chromosome 22, thus, we need 

sequencing analysis of the genome 

information. The Genbank can be used to 

search for the desired sequences 

(www.ncbi.nlm.nih.gov/web/search/index.htm

l). In Iran, such studies have not been 

performed despite a large number of tramadol 

poisoned patients. In this study, we aimed to 

investigate the relationship between the 450M 

cytochrome gene polymorphism in tramadol 

poisoned patients with seizures. 

Materials and methods: 

Study population:  

This research was a case-control prospective 

study based on the genetic polymorphism 

CYP2D6*10. The study population was 

patients admitted to the hospital due to 

tramadol poisoning.  Inclusion criteria for the 

case group were the confirmed tramadol 

poisoning with at least a seizure episode; while 

the control group did not experience a seizure. 

Available sample selection underwent till case 

and control groups were matched based on age 

and gender. Exclusion criteria were the non-

satisfaction with the study. All participants 

fulfilled the informed consent form and if they 

had not enough consciousness to cooperate 

their family was asked for the informed 

consent. Then 5 cc blood sample was taken 

from all subjects.  

DNA Extraction: 

DNA was extracted from blood samples by 

salting-out method and after extraction, the 

quality and quantity of DNA extracted were 

assessed by spectrophotometer. Then, DNA 

samples were stored at -20 °C (20). 

Genotyping of Patients: 

Genotyping was conducted using Polymerase 

Chain Reaction by Enzymatic Digestion (Figs 

1 & 2).   

PCR-restriction fragment length 

polymorphism (RFLP) 

Duplication was performed using a dedicated 

primer pair and a 344bp fragment was 

generated and primers were designed using 

Gene Runner software. The sequence of 

primers is listed in Table 1. 

.  
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Fig 1: The position of the polymorphism nucleotide rs1055852 in the NCBI database 

 

Fig 2: Nucleotide polymorphism position CYP2D6 *10 (rs1055852) in the NCBI database, which is a 

mutation in the nucleotide change of the missense mutation type. 

 

Tab 1: The specifications of the primer used and the restricted enzyme 

PCR product (bp) 

allele 

Restriction 

enzyme 

acting 

Tm Primers sequence The location 

of gene 

polymorphism 

 

C: 344 bp 

T: 70+274 bp 

 

HphI 

GGTGA(8/7)^ 

63 Forward:  

5-CAGTCAACACAGCAGGTTCAC-3 

 Reverse:  

5-GCAGTATGGTGTGTTCTGGAAG-3 

CYP2D6*10 

(rs1065852) 

(C>T) 

 

 

Polymerase Chain Reaction (PCR) in 25 µl 

volume of 1 µl genomic DNA (100 ng / ml), 

5.12 µl Master Mix PCR and 1 µl of each 

primer which was finally distilled in volume 

until it reached 25 microliters. PCR reaction 

time: 94 °C for 5 minutes, then 35 cycles 

including 94 °C for 30 seconds to double-

strand DNA, 63 °C for 30 seconds to bind 

primer to DNA and 72 °C for 40 seconds to 

elongate. After 36 cycles, the reaction mixture 

was kept at 72 °C for 10 minutes until the final 

elongation was performed. Then, to evaluate 

the quality of the PCR product, each sample 

was evaluated by 2% agarose gel 

electrophoresis
10

. 

BLAST Results  

The primer sequences designed from the NCBI 

database are shown in Table 2.  

 The primer design was performed with the 

Gene Runner software and performed in the 

NCBI primer blast database. The desired SNP 

and the cleavage site of the enzyme are 

specified in the sequence and the primers were 

sequenced (the final result was as follows 

[CAGTCAACACAGCAGGTTCACTCACAG
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CAGAGGGCAAAGGCCATCATCAGCTCC

CTTTATAAGGGAAGGGTCACGCGCTCG

GTGTGCTGAGAGTGTCCTGCCTGGTCCT

CTGTGCCTGGTGGGGTGGGGGTGCCAG

GTGTGTCCAGAGGAGCCCATTTGGTAG

TGAGGCAGGTATGGGGCTAGAAGCACT

GGTGCCCCTGGCCGTGATAGTGGCCAT

CTTCCTGCTCCTGGTGGACCTGATGCAC

CGGCGCCAACGCTGGGCTGCACGCTAC(

C/T)CACCAGGCCCCCTGCCACTGCCCG

GGCTGGGCAACCTGCTGCATGTGGACT

TCCAGAACACACCATACTGC]). 

 

Table 2. Primer sequences designed in the NCBI database 
Features Primers sequence Product 

length 

 

  cytochrome P450 2D6 

isoform X3 

  cytochrome P450 2D6 

isoform X1 

 

Forward primer 1     CAGTCAACACAGCAGGTTCAC 21 

Template    42130964..................... 42130944 

 

Reverse primer 1     GCAGTATGGTGTGTTCTGGAAG 22 

Template    42130621...................... 42130642 

 

344 

Statistical analysis:  

To interpret the results obtained in this 

study statistical analysis using SPSS 

software version 21 and statistical tests of 

Chi-square (X2), and odds ratio  (OR) 

were provided and parameters such as 

Confidence Interval (CI) were also 

determined. P values under 0.05 were 

considered significant.  

Results: 

A total of 121 tramadol users (non-seizure 

group = 61 and seizure group = 60) were 

admitted to Razi Hospital of Ghaemshahr, 

diagnosed by a specialist physician. 

Demographic characteristics and clinical 

findings were collected by a questionnaire. 

The age range of patients in the two groups 

in this study was 13 to 35 years. There 

were no significant differences between 

the two groups in terms of age and gender 

(P>0.05). 

Component Duplication and Genotyping: 

 PCR was performed using specific 

primers to amplify fragments in the 

CYP2D6*10 gene. All DNA extracted 

from both groups produced a single-

stranded PCR product with no other non-

specific bands. Genotyping and CYP2D6 

Allele Screening, PCR- RFLP was 

performed using the Hphl restriction 

enzyme, then PCR RFLP’s products were 

analyzed by agarose gel electrophoresis. 

(Figure 3) 

 

 

 
Fig 3: RFLP results for the rs1065852 polymorphism of the CYP2D6*10 gene. 

 

https://www.ncbi.nlm.nih.gov/nucleotide/568815576?from=42125897&to=42130791&report=gbwithparts
https://www.ncbi.nlm.nih.gov/nucleotide/568815576?from=42125897&to=42130791&report=gbwithparts
https://www.ncbi.nlm.nih.gov/nucleotide/568815576?from=42125897&to=42130791&report=gbwithparts
https://www.ncbi.nlm.nih.gov/nucleotide/568815576?from=42125897&to=42130791&report=gbwithparts


5 

 

 

Int J Hosp Res 2020, Volume 9, Issue 1 

The PCR product of the CYP2D6 gene 

shows a fragment size of 344 bp. A 50hp 

marker sequence was amplified for 

fragment detection. After enzymatic 

digestion (Hphil) we expected fragments 

of 344, 274, and 70 bp to be visible, 

indicating normal homozygous (CC), 

homozygous mutant (TT), and 

heterozygous mutants (TCs). But all 

individuals in the two groups showed 

genotype (CC). 

CYP2D6 Gene Sequencing: 

Ten samples were sent for sequencing. The 

Figure 5 and 6 shows the CC genotype as 

non-mutant homozygous and is considered 

healthy, and BLAST nucleotide results 

show that the sequenced sequence 

corresponds to the nucleotide sequence in 

the NCBI database. 

 

 
 

Figure 4. The BLAST nucleotide results show that the sequenced sequence corresponds to the 

nucleotide sequence in the NCBI database. 
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Figure 5. Sequencing results of the CYP2D6 gene performed by Bioneer Korea. And the desired 

nucleotide in yellow is displayed in the sequence above. 

 

 

Results of these sequences in the NCBI 

database: 

 CYP2D6 gene sequence obtained from the 

NCBI database (Fig 6). 

rs1065852 in CYP2D6 

5-

GCGCCAACGCTGGGCTGCACGCTAC

[C/T]CACCAGGCCCCCTGCCACTGCC

CGG-3>cyp2-F-CYP2 

5AATAAGGCAAGCATCATCAGCTCC

TTTATAAGGGAAGGGTCACGCGCTC

GGTGTGCTGAGAGTGTCCTGCCTGG

TCCTCTGTGCCTGGTGGGGTGGGGG

TGCCAGGTGTGTCCAGAGGAGCCCA

TTTGGTAGTGAGGCAGGTATGGGGC

TAGAAGCACTGGTGCCCCTGGCCGT

GATAGTGGCCATCTTCCTGCTCCTG

GTGGACCTGATGCACCGGCGCCAAC

GCTGGGCTGCACGCTACCCACCAGG

TCCCCTGCCACTGCCCGGGCTGGGC

AACCTGGTGGCTGTGGACTTTCGGA

ACACCCCGGAAACGGCAA-3 

 

 

 
Figure 6. Results of these two CYP2D6 genes that were sequenced by the PCR product which 

indicates their conformity and the desired toluene is indicated in blue 

 

 

Outcome comparison 

CYP2D6 Gene Genotyping Analysis 

Results showed that among 61 non-seizure 

individuals, 61 (100%) had CC genotype, 

0 (0%) had CT genotype and 0 (0%) had 

TT genotype. Among 60 patients with 

seizure, 60 (100%) had CC genotype, 0 

(0%) had CT genotype and 0 (0%) had TT 

genotype. It can be said that there is no 

significant difference in the distribution of 

polymorphism between the two groups of 

patients and the control group. 

Discussion  

In a study of tramadol abuse, 

Mohammadpour et al. Showed that a total 

of 121 people (non-seizure group = 61 and 

seizure group = 60) of tramadol users who 

had been hospitalized for one year had 

seizures. Tramadol induced is not 

associated with age, sex, or dose in this 

population. Biochemical parameters 

including urea, creatinine, and troponin, 

creatine phosphokinase myocardial band 

(CPK-MB) were determined using 

spectrophotometry in cases that tramadol 
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administration with seizures can lead to 

cardiac and renal complications in 

patients
15

. At least 11 tramadol metabolites 

have been identified, of which only one (0-

dimethyl tramadol, m1) has 

pharmacological activity and is more 

dependent on the receptor than the main 

drug. The production of this metabolite is 

dependent on the isoenzyme CYP2D6 of 

the cytochrome P450 enzyme system and 

hepatic impairment results in reduced 

metabolism of the major constituents and 

active metabolites of the drug
11,12

. 

The half-life of 1-dimethyl tramadol is 

approximately 9 hours long. Tramadol is 

widely metabolized in the liver and is 

largely eliminated by renal excretion. One 

of the dangerous side effects of tramadol is 

seizure. Seizures are not dose-dependent 

with tramadol administration
15

. One of the 

most common causes of seizure is the sum 

of neuronal defects grouped as epilepsy. 

The seizure is one of the most common 

disorders of the central nervous system. 

Tramadol is not included in the list of OTC 

drugs in Iran. However, due to its 

properties, its use among Iranian youth is 

increasing. 

Opioid abuse is common in Iran and its 

pattern is rapidly changing
21,22

. In recent 

years, drug addicts have begun to use 

newer, cheaper, and more accessible 

compounds like tramadol
21-23

. 

Although Tramadol is not an OTC drug, 

some consumers illegally obtain it through 

untrusted drug dealers and retailers. The 

control of tramadol poisoning varies due to 

its various adverse effects
24

. Tramadol is a 

synthetic opioid prescribed for its soothing 

effects especially after surgery
24

, renal 

colic, and premature ejaculation
25

. 

However, it is abused like narcotics to 

induce euphoria and improve sexual 

activity
25,26

. Tramadol works by opioid and 

non-opioid receptors
27

. 

 Mechanisms of action include inhibition 

of serotonin reuptake, stimulation of 

serotonin release, and inhibition of 

norepinephrine reuptake
28

. Activation of 

the opioid and serotonin pathways leads to 

its adverse effects
28

. In cases of 

intoxication, tramadol may lead to a 

variety of adverse effects, particularly on 

the central nervous system, leading to a 

lack of consciousness, convulsions, and 

serotonin syndrome. Tramadol can also 

induce increased creatine phosphate kinase 

(CPK) and acute renal failure
31

. 

Tramadol may cause constipation, 

dizziness, shortness of breath, while the 

most severe side effects of tramadol 

overdose include severe seizures, 

rhabdomyolysis, and renal failure
32-34

. 

These serious complications are likely to 

occur in tramadol poisoning, in a way that 

seizures can induce rhabdomyolysis and 

kidney failure is often the result of 

rhabdomyolysis
31,32

. Seizures have been 

reported to occur in one-third of overdoses 

of tramadol
32,34,35

. Rhabdomyolysis is 

probably caused by multiple seizures
31,33

. 

In the present study, all patients (121 

patients) who were hospitalized with 

tramadol intoxication during one year were 

evaluated. 60 people with tramadol 

poisoning who suffered from seizures and 

61 people with tramadol poisoning who 

did not have seizures. 

In this study, the mean age of patients with 

tramadol intoxication was 25 years, which 

was in accordance with the findings of 

Javanivik
37

 with a mean age of 22 years. 

This result may indicate the prevalence of 

tramadol use among young people. In the 

present study, the rate of poisoning as a 

suicide attempt was 36%, which is 

consistent with the results of Markwood et 

al.
36

.  In their study, 55% of patients were 

female, and 4.37% used tramadol for 

suicide. In the present study, 15 patients 

(4.38%) attempted suicide using tramadol. 

This indicates that tramadol consumption 

is higher in developing countries, 

especially Iran. A 2016 study by Farnsah 

et al., conducted a CYP2D6 sequence to 

detect lower tramadol metabolism in post-

mortem blood samples using tramadol. 

This study showed that tramadol 
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concentration and its antinociceptive effect 

are dependent on CYP2D6 enzyme 

activity and it is well known that some 

genetic polymorphisms are responsible for 

variation in expression of this enzyme and 

response to specific drugs. The presence of 

enzymatic inhibitors significantly affects 

the degree of metabolism, and Sanger 

sequencing can be successfully used to 

detect genetic polymorphisms in CYP2D6 

in post-mortem blood samples
39

. The 

reason for the discrepancy was that all the 

subjects in the present study were those 

without any heart or kidney disease who 

attempted to take tramadol without a 

doctor's prescription. 

A 2013 study by Prissner 6 et al. on the 

cytochrome P450 enzyme polymorphism 

and their role in the individual treatment of 

individuals showed that cytochrome P450 

(CYP) plays a key role in drug metabolism 

and they have over 2000 known types of 

mutations, some of their single nucleotide 

polymorphisms (SNPs) have been shown 

to have a major effect on the activity of 

CYPs
40

, which was not consistent with the 

present study and lack of alignment due to 

tramadol therapeutic use.  

Since drugs and chemicals are readily 

available in Iran, there is an accidental and 

deliberate use and abuse of drugs. In a 

study conducted over three years at Imam 

Reza Hospital in Mashhad, deliberate 

abuse of specific drugs and substances was 

very common and was about 54.4%
41

. 

In Sioux Hogan et al. study on the role of 

CYP2D6 genetic polymorphism on the 

pharmacokinetics and pharmacodynamics 

of tramadol 138 patients were enrolled all 

of whom received 100 mg of intravenous 

tramadol as the first analgesic after 

surgery. Their blood samples were 

collected at specific time points and serum 

concentration of tramadol was measured 

by HPLC. Patients were also genotyped 

for CYP2D6. As the result, CYP2D6 

activity probably plays an important role in 

determining the pharmacokinetics of 

tramadol and predicting its side effects and 

that genotyping is probably an important 

tool in determining the required dose of 

tramadol. The disadvantages of this study 

was its small sample size
42

. 

There are few studies regarding the 

association between tramadol levels and 

the CYP2D6 gene rs1065852 

polymorphism. Many studies have 

evaluated the association of this 

polymorphism with various cancers, which 

is an enzyme involved in metabolizing 

drugs in that disease. Only a study by 

Taskin et al
38

 . in the 2016 study examined 

CYP2D6*10, *4, *3, *2 polymorphisms in 

the Turkish population among 200 people 

who responded with variable drug use. 

Genotypes of CYP2D6 polymorphisms are 

crucial for determining the genotype-

phenotype relationship indicate clinical 

efficacy in the use of antidepressants, 

neurolytic, antiarrhythmic, 

antihypertensive, and morphine which 

shows poor metabolism and adverse drug 

reaction. This was not in line with our 

study results probably because of racial 

and ethnic differences. 

The authors propose further investigations 

in different individuals by race, 

geographical area, and with larger sample 

size, to determine the type of whole-gene 

mutation by sequencing, to investigate the 

effect of other receptors and pathways on 

tramadol-induced seizures. 

Limitations 

An important weakness of the current 

work was the lack of cooperation between 

patients and trained interviewers. 

 

Conclusion  

In spite of a large number of tramadol 

poisoned patients in Iran, we lack studies 

to identify the factors associated with 

seizure-related toxicity with tramadol. In 

this study, we investigated the relationship 

between cytochrome P450 gene 

polymorphism in tramadol poisoned 

patients with seizures. 

The results of this study indicate that the 

polymorphism (rs1065852) of the 
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CYP2D6 gene is probably not associated 

with seizures in patients and screening of 

this CYP polymorphism may not be useful 

in the prognosis, and prevention of disease 

progression. The use of appropriate 

therapeutic strategies to reduce seizures 

and improving quality of life in patients 

with tramadol is helpful. It is noteworthy 

that this result is limited to the population 

under study and further studies are needed 

to confirm the association of CYP2D6 

polymorphisms with consumer patients. 

 

Conflict of Interest 

The authors declare that they have no 

competing interests. 

Acknowledgments 

The data provided in this study was 

extracted from the Ph.D. thesis of Abbas 

Mohammadpour. This work was 

financially supported by Medical 

Biotechnology Research Center, Ashkezar 

Branch, Islamic Azad University, 

Ashkezar Yazd, Iran 

 

Research ethical approval 

All procedures performed in studies 

involving human participants were in 

accordance with the ethical standards of 

the institutional and/or national research 

committee and with the 1964 Helsinki 

declaration and its later amendments or 

comparable ethical standards. 

 

 

References  

1. Kuo PH, Yang HJ, Soong WT, Chen 

WJ. Substance use among adolescents in 

Taiwan: associated personality traits, 

incompetence, and behavioral/emotional 

problems. Drug and alcohol dependence. 

2002 Jun 1;67(1):27-39. 

2. Allahverdipour H, Bazargan M, 

Farhadinasab A, Hidarnia A, Bashirian S. 

Effectiveness of skill-based substance 

abuse intervention among male 

adolescents in an Islamic country: case of 

the Islamic Republic of Iran. Journal of 

drug education. 2009 Jun;39(2):211-22. 

3. Radbruch L, Grond S, Lehmann KA. A 

risk-benefit assessment of tramadol in the 

management of pain. Drug safety. 1996 Jul 

1;15(1):8-29. 

 4.Sweetman,SC. Blake, PH. McGlashan, 

JM. Neathercoat, GC. Parsons, 

A.,Martindale: The complete drug 

reference, 35th ed, United Kingdom, 

Pharmaceutical Press. 2006.114-115. 

5. Barzeghar A, Kamali M, Eizadpanah F. 

Tramadol: use and misuse. Tehran: 

Peghhane Andishe. 2008:11-31. 

6.Shamsi MM, Nakhaei N, SHOJAEI BM, 

Mazhari S, Sharifi S, SHARIFI F. 

Knowledge of Kerman general 

practitioners about tramadol in 2004..  

7. Dayer P, Collart L, Desmeules J. The 

pharmacology of tramadol. Drugs. 1994 

Jan 1;47(1):3-7. 

8. Scott LJ, Perry CM. Tramadol. Drugs. 

2000 Jul 1;60(1):139-76. 

9. Hennies HH, Friderichs E, Schneider J. 

Receptor binding, analgesic and 

antitussive potency of tramadol and other 

selected opioids. Arzneimittelforschung. 

1988 Jul 1;38(7):877-80. 

10. De Sarro GB, Di Paola ED, De Sarro 

A, Vidal MJ. Role of nitric oxide in the 

genesis of excitatory amino acid‐induced 

seizures from the deep prepiriform cortex. 

Fundamental & clinical pharmacology. 

1991 Aug;5(6):503-11. 

11. Desmeules JA, Piguet V, Collart L, 

Dayer P. Contribution of monoaminergic 

modulation to the analgesic effect of 

tramadol. British journal of clinical 

pharmacology. 1996 Jan;41(1):7-12. 

12. Enggaard TP, Poulsen L, Arendt-

Nielsen L, Brøsen K, Ossig J, Sindrup SH. 

The analgesic effect of tramadol after 

intravenous injection in healthy volunteers 

in relation to CYP2D6. Anesthesia & 

Analgesia. 2006 Jan 1;102(1):146-50. 

13. Gillen C, Haurand M, Kobelt DJ, 

Wnendt S. Affinity, potency and efficacy 

of tramadol and its metabolites at the 

cloned human µ-opioid receptor. Naunyn-

Schmiedeberg's archives of pharmacology. 

2000 Aug 1;362(2):116-21. 



10 

 

 

Int J Hosp Res 2020, Volume 9, Issue 1 

14. Jaffrey SR, Snyder SH. Nitric oxide: a 

neural messenger. Annual review of cell 

and developmental biology. 1995 

Nov;11(1):417-40. 

15. Mohammadpour A, Ashkezari MD, 

Farahmand B, Shokrzadeh M. 

Demographic characteristics and 

functional performance of the kidneys and 

hearts of patients with acute tramadol 

toxicity. Drug research. 2019 

Apr;69(04):207-10. 

 16. Driessen B, Reimann W. Interaction of 

the central analgesic, tramadol, with the 

uptake and release of 5‐hydroxytryptamine 

in the rat brain in vitro. British journal of 

pharmacology. 1992 Jan;105(1):147-51. 

17. McDonnell AM, Dang CH. Basic 

review of the cytochrome p450 system. 

Journal of the advanced practitioner in 

oncology. 2013 Jul;4(4):263. 

18. Bagheri A, Kamalidehghan B, 

Haghshenas M, Azadfar P, Akbari L, 

Sangtarash MH, Vejdandoust F, 

Ahmadipour F, Meng GY, Houshmand M. 

Prevalence of the CYP2D6* 10 (C100T),* 

4 (G1846A), and* 14 (G1758A) alleles 

among Iranians of different ethnicities. 

Drug design, development and therapy. 

2015;9:2627. 

19. Rowland P, Blaney FE, Smyth MG, 

Jones JJ, Leydon VR, Oxbrow AK, Lewis 

CJ, Tennant MG, Modi S, Eggleston DS, 

Chenery RJ. Crystal structure of human 

cytochrome P450 2D6. Journal of 

Biological Chemistry. 2006 Mar 

17;281(11):7614-22. 

20. Dun NJ, Dun SL, Wu SY, Förstermann 

U, Schmidt HH, Tseng LF. Nitric oxide 

synthase immunoreactivity in the rat, 

mouse, cat and squirrel monkey spinal 

cord. Neuroscience. 1993 Jun 1;54(4):845-

57. 

21.Tashakori A, Afshari R. Tramadol 

overdose as a cause of serotonin 

syndrome: a case series. Clin Toxicol 

(Phila). 2010;48:337-41.  

22.Koushesh HR, Afshari R, Afshari R. 

New illicit opioid dependence outbreak, 

evidence for a combination of opioids and 

steroids. Drug Chem Toxicol. 

2009;32:114-9.  

23.Afshari R, Tabeshpour J. First scientific 

report of a new derivative of street heroin 

in east of Iran. Daru. 2013;21:48.  

24.Khosrojerdi H, Afshari R, Mehrpour O. 

Should activated charcoal be given after 

tramadol overdose? Daru. 2013;21:46.  

25.Myles PS, Peyton P, Silbert B, Hunt J, 

Rigg JR, Sessler DI, et al. Perioperative 

epidural analgesia for major abdominal 

surgery for cancerand recurrence-free 

survival: randomised trial. BMJ. 

2011;342:d1491.  

26.Eassa BI, El-Shazly MA. Safety and 

efficacy of tramadol hydrochloride on 

treatment of premature ejaculation. Asian J 

Androl. 2013;15:138-42.  

27.Sarkar S, Nebhinani N, Singh SM, 

Mattoo SK, Basu D. Tramadol 

Dependence: A Case Series from India. 

Indian J Psychol Med. 2012; 34:283-5.  

28.Duke AN, Bigelow GE, Lanier RK, 

Strain EC. Discriminative Stimulus Effects 

of Tramadol in Humans. J Pharmacol Exp 

Ther. 2011;338:255-62.  

29.Fox MA, Jensen CL, Murphy DL. 

Tramadol and another atypical opioid 

meperidine have exaggerated serotonin 

syndrome behavioral effects, but decreased 

analgesic effects, in genetically-deficient 

serotonin transporter (SERT) mice. Int J 

Neuropsychopharmacol. 2009;12:1055-65.  

30.Randy A. Sansone, Lori A. Sansone. 

Tramadol: Seizures, Serotonin Syndrome, 

and Coadministered Antidepressants. 

Psychiatry (Edgmont). 2009;6:17-21.  

31. Afshari R, Ghooshkhanehee H. 

Tramadol overdose induced seizure, 

dramatic rise of CPK and acute renal 

failure. JPMA. The Journal of the Pakistan 

Medical Association. 2009 Mar;59(3):178-

. 

32.Dalir-Rad M, Majidi M, Ebrahimi E. 

Evaluation of Demographic Factors and 

Renal Function Indices in Acute Tramadol 

Intoxicated Patients Admitted to Ayatollah 

Taleghani Hospital, Urmia, Iran [MD 



11 

 

 

Int J Hosp Res 2020, Volume 9, Issue 1 

thesis]. Urmia: Urmia University of 

Medical Sciences. 2014.  

33.Majidi M, Nekouei-Fard S. Refractory 

seizures in tramadol poisoning. Iran J 

Toxicol Forthcoming. 2014. 

34.Shadnia S, Soltaninejad K, Heydari K, 

Sasanian G, Abdollahi M. Tramadol 

intoxication: a review of 114 cases. Hum 

Exp Toxicol. 2008;27:201-5. 

35. Taghaddosinejad F, Mehrpour O, 

Afshari R, Seghatoleslami A, Abdollahi 

M, Dart RC. Factors related to seizure in 

tramadol poisoning and its blood 

concentration. Journal of medical 

toxicology. 2011 Sep 1;7(3):183. 

36. Marquardt KA, Alsop JA, Albertson 

TE. Tramadol exposures reported to 

statewide poison control system. Annals of 

Pharmacotherapy. 2005 Jun;39(6):1039-

44. 

 37. Jovanović-Čupić V, Martinović Ž, 

Nešić N. Seizures associated with 

intoxication and abuse of tramadol. 

Clinical Toxicology. 2006 Jan 

1;44(2):143-6. 

38. Taskin B, Percin FE, Ergun MA. 

Investigation of CYP2D6 Gene 

Polymorphisms in Turkish Population. 

Psychopharmacology bulletin. 2016 Mar 

1;46(1):67. 

 

39 .Suzana Fonseca, Anto nio Amorim, 

Heloı´sa Afonso Costa, Joao Franco, 

Maria Joao Porto, Jorge Costa Santos, Ma´ 

rio Dias. Sequencing CYP2D6 for the 

detection of poor-metabolizers in post-

mortem blood samples with tramadol. 

Forensic Science International 265. 

2016,153–159 

 

 

 

 

 

 

 

 

 

 

 

 

40. Preissner SC, Hoffmann MF, Preissner 

R, Dunkel M, Gewiess A, Preissner S. 

Polymorphic cytochrome P450 enzymes 

(CYPs) and their role in personalized 

therapy. PloS one. 2013 Dec 

10;8(12):e82562. 

41. Afshari R, Majdzadeh R, Balai‐Mood 

M. Pattern of acute poisonings in 

Mashhad, Iran 1993–2000. Journal of 

Toxicology: Clinical Toxicology. 2004 Jan 

1;42(7):965-75. 

42. Gan SH, Ismail R, Adnan WA, Zulmi 

W. Impact of CYP2D6 genetic 

polymorphism on tramadol 

pharmacokinetics and pharmacodynamics. 

Molecular diagnosis & therapy. 2007 May 

1;11(3):171-81. 
 

 

 Please cite this article as: 

Mohammadpour A, Shokrzadeh M, Farahmand B, 

Dehghani M. Evaluation of distribution of genetic 

polymorphism CYP2D6*10 in tramadol poisoning 

with seizure: A Case-Control study. Int J Hosp Res. 

2020;9(1) 


