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Abstract

Background. Substance dependence, especially on amphetamines and opioids, is a
major public health concern that is associated with alterations in the dopaminergic
system. The COMT enzyme plays a key role in dopamine metabolism, and the
Val158Met (rs4680) polymorphism may influence susceptibility to addiction. This
study aimed to investigate the association of this polymorphism with amphetamine
and opioid dependence in an Iranian-Azeri population.

Methods. This case-control study was conducted including 150 individuals with
substance dependence (133 males, 17 females) and 100 healthy controls (74 males,
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NI . 26 females). Genotyping was performed using the PCR-RFLP method.

o sl el Results. No significant differences were observed in the frequencies of genotypes
* Substance dependence and alleles between the groups (AA:P = 0.274, AG:P = 0.777, GG:P = 0.454; allele
* COMT gene A:P =0.423, allele G:P =0.423).

S Amphetammes Conclusion. The findings indicate that the rs4680 variant of the COMT gene is not
e Opioids significantly associated with amphetamine or opioid dependence.

Practical Implications. These results suggest that the rs4680 polymorphism alone is
not a reliable marker for predicting genetic susceptibility to addiction in the Iranian-
Azeri population. Therefore, using this variant in genetic screening without
considering other genetic and environmental factors is not recommended. The
present study underscores the need for larger-scale research investigating multiple
genes and gene-environment interactions to better understand the genetic
mechanisms underlying addiction.

How to cite this article: Amiri SH, Zeinalzadeh N, Dezhampoor S, Mohagheghi A, Mehdizadeh Fanid L, Zarezadeh N.
Analysis of the association linking the Vall58Met polymorphism (rs4680) of the COMT gene and addiction to
amphetamines and opioids in Iranian-Azeri Patients. Med J Tabriz Uni Med Sciences.2026; 48(1):24-33.
d0i:10.34172/mj.026.35110. Persian.

*Corresponding author; Email: mehdizadeh@tabrizu.ac.ir

© 2026 The Authors. This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the Creative Commons
Attribution CC BY 4.0 License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://doi.org/10.34172/mj.026.35110
https://doi.org/10.34172/mj.026.35110
https://mj.tbzmed.ac.ir/
https://orcid.org/0000-0003-1676-7671
https://orcid.org/0000-0001-7222-3092
https://orcid.org/0000-0001-8834-418X
https://orcid.org/0000-0003-0550-3101
https://orcid.org/0000-0003-4935-4080
https://orcid.org/0009-0003-9107-5314
https://doi.org/10.34172/mj.026.35110

Amiri, et al.

Extended Abstract
Background
Substance dependence, especially on

amphetamines and opioids, is a major public health
concern due to its prevalence and significant social,
psychological, and physiological consequences.
These substances primarily affect the dopaminergic
system, which regulates reward, motivation, and
learning. Amphetamines increase synaptic dopamine
concentration by stimulating release and inhibiting
reuptake, while opioids modulate dopamine release
indirectly via p-opioid receptors. Genetic factors,
especially the COMT gene, influence susceptibility
to addiction. COMT encodes catechol-O-
methyltransferase, an enzyme responsible for
dopamine metabolism. Its Vall58Met (rs4680)
polymorphism affects enzymatic activity, altering
dopamine levels in the prefrontal cortex. The Met
allele is linked to lower activity and higher dopamine
levels, whereas Val increases activity and lowers
dopamine levels. Previous studies on this
polymorphism and substance dependence have
yielded inconsistent results across populations. Given
the limited number of studies conducted in Iranian
populations, this study investigates the association of
COMT Vall58Met with amphetamine and opioid
dependence in an lIranian-Azeri cohort, aiming to
better understand genetic contributions to the risk of
addiction.

Methods
A case-control study design was implemented to
investigate the association between the COMT

Vall58Met (rs4680) polymorphism and
susceptibility to amphetamine and  opioid
dependence. The study included 150 patients

clinically diagnosed with substance dependence (133
males and 17 females) and 100 healthy control
participants (74 males and 26 females) with no
history of substance use. All participants self-
identified as Iranian-Azeri and were carefully
recruited from the northwestern provinces of East
and West Azerbaijan. Psychiatric diagnoses were
confirmed through structured clinical interviews
conducted by trained psychiatrists based on DSM

and ICD criteria, ensuring diagnostic accuracy,
minimizing misclassification, and maintaining high
methodological rigor. Individuals with comorbid
psychiatric or neurological disorders were excluded
to avoid the effects of confounding factors on
dopaminergic function. Peripheral blood samples
were collected from all participants, and genomic
DNA was extracted using the salting-out method,
which provides high-quality DNA suitable for
downstream genotyping and minimizes potential
contamination. A 216-base pair fragment of the
COMT gene, encompassing the rs4680 polymorphic
site, was amplified using polymerase chain reaction
(PCR) with allele-specific forward and reverse
primers. PCR products were digested with the
restriction enzyme Nlalll and separated on a 4%
agarose gel. DNA fragments were visualized using
Green Viewer staining, allowing clear and
reproducible identification of genotypes. Genotype
(AAAG,GG) and allele (A,G) frequencies were
compared between case and control groups using
Chi-square tests. Hardy-Weinberg equilibrium
(HWE) was assessed in both groups to verify the
expected distribution of genotypes. Logistic
regression analyses were conducted to adjust for
potential confounding by gender. A P-value of less
than 0.05 was considered statistically significant,
ensuring reliable interpretation of the associations
and maintaining robustness of the genetic analysis.

Results

In the case group, genotype frequencies were
AA= 32(21.33%), AG=75 (50%), and GG=43
(28.67%), whereas in the control group, they were
AA=28 (28%), AG=48 (48%), and GG= 24(24%).
Allele frequencies for A and G were 46.33% and
53.67% in cases, and 52% and 48% in controls,
respectively. The results of the Chi-square test
indicated no statistically significant differences in
genotype or allele distributions between cases and
controls (AA:P=0.274, AG:P =0.777, GG:P= 0.454;
allele A:P=0.423, allele G:P =0.423). Both groups
conformed to  Hardy-Weinberg  equilibrium,
indicating that genotype distributions were consistent
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with expected frequencies and suggesting no
significant  selection, mutation, or population
stratification effects influencing these loci.

Logistic regression analyses were conducted to
adjust for potential confounding by gender, as the
case and control groups had unequal gender
distributions. After controlling for gender, no
genotype (AA ,AG, or GG) demonstrated a
statistically significant association with substance
dependence. Although the GG and AG genotypes
were slightly more frequent in the case group and the
AA genotype was more prevalent in controls, these
differences remained statistically non-significant.
Overall, these findings suggest that the COMT
Vall58Met  polymorphism alone does not
significantly  contribute to  susceptibility to
amphetamine or opioid dependence in this Iranian-
Azeri population, highlighting the likely involvement
of multiple genetic and environmental factors in
determining the risk of addiction.

Conclusion
In summary, this study found no significant
association between the COMT Val158Met (rs4680)

polymorphism and amphetamine or opioid
dependence in an lranian-Azeri population. Minor
differences in genotype frequencies between cases
and controls were observed but these differences
were not statistically significant, indicating no clear
genetic predisposition in this cohort. These results
are consistent with those of previous studies showing
no consistent or robust link between this
polymorphism and substance dependence across
diverse populations. The findings highlight the
multifactorial nature of addiction, in which multiple
genetic variants, environmental factors, and complex
gene-environment interactions likely act together to
influence individual vulnerability. Further studies
with larger sample sizes, inclusion of additional
relevant genetic markers, consideration of epigenetic
modifications, and detailed exploration of gene-
environment interactions are needed to better
understand the biological and genetic mechanisms
underlying substance dependence and to inform more
accurate risk assessment, effective prevention
strategies, and personalized therapeutic interventions
for at-risk populations.
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