
Abstract. Background/Aim: One of the risk factors for
increasing psychotic disorders is the use of cannabis. It has
been shown that the inactivation of dopamine and other
catecholamines causes a common polymorphism generating
substantial variations in COMT enzyme activity. We aimed to
understand the role of cannabis in the etiology of schizophrenia
with and without pre-morbid usage. Patients and Methods: The
study group consisted of 80 male patients and genotyping of
COMT enzyme Val158Met gene polymorphisms were detected
by polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP). Results: It was found that the
Val/Val genotype is significantly higher in patients with
premorbid cannabis use (88.9%) compared to patients without
pre-morbid cannabis use (68.4%). Also, the mean total positive
and negative syndrome scale (PANSS) score seen in the Val/Val
genotype group is significantly higher than the scores of the
patients with the Met allele. Conclusion: The findings from this
study confirm the association between COMT Val158 Met
polymorphism and pre-morbid cannabis use in causing
schizophrenia. 

Cannabis use, which is gradually becoming more widespread
among psychotic patients, worsens the severity of psychosis
and causes frequent relapses (1, 2). Studies have indicated that
the use of cannabis increases the risk of developing psychotic
disorders by two-fold (3) and may lead to higher risk during
adolescence (4). However, psychosis is not observed in a
significant number of young people using cannabis. It has been

hypothesized, on the basis of these findings, that cannabis leads
to psychosis in genetically susceptible individuals (5). 

Catechol-O-methyltransferase (COMT) gene encoding the
catechol-O-methyltransferase enzyme, which inactivates
dopamine and other catecholamines in the post-synaptic field,
is regulated by a common polymorphism causing substantial
variations in COMT enzyme activity (6). A transition in COMT
gene exchanging valine to methionine amino acid at position
108/158 results in two common enzyme variants (Val and Met).
While the Met variant of COMT is associated with low
enzymatic activity, the Val variant is associated with increased
enzymatic activity. The Val variant is related to increased
COMT activity resulting in decreased dopamine transmission
in the prefrontal cortex and increased level of dopamine in the
mesolimbic pathway (7).

Studies have applied experimental methods to measure the
psychotic effects induced by cannabis and found that among
people who are susceptible to psychosis carriers of the Val
allele are most sensitive to tetrahydrocannabinol (THC)-
induced psychotic experiences (8, 9). Henquet et al. (8)
indicated that, of the patients exposed to cannabis, carriers of
the Val allele are more sensitive to cannabis-induced psychotic
experiences compared to carriers of the Met allele. Their
further study revealed that cannabis is one of the factors
affecting the development and course of psychotic disorders
(9). However, cannabis shows this effect in patients with
genetic susceptibility to psychosis.

Kantrowitz et al. (10), who conducted the study on different
ethnic groups, could not find any significant interaction
between the Val/Val genotype and the use of cannabis
regarding the risk of psychosis development in African-
American and White American patients using cannabis before
the age of 18. Zammit et al. (11) have reported that cannabis
use does not increase the likelihood of schizophrenia according
to variation in COMT. 
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In the study conducted by Pelayo-Teran et al. (12), on
patients with schizophrenia spectrum disorders, it was
established that there is a significant interaction between the
use of cannabis and the COMT gene and that the Val
genotype moves the onset of schizophrenia to an earlier age
when it interacts with cannabis. 

Earlier studies conducted mostly on patients diagnosed with
psychotic spectrum disorders, such as schizophrenia, schizo-
affective disorder, schizophreni form disorder and brief
psychotic disorder, have yielded confusing results. 

The present study aimed to compare COMT Val158Met
polymorphisms in patients with schizophrenia, with and
without pre-morbid cannabis use, and to investigate whether
the use of cannabis has a role in the etiology of schizophrenia
in the presence of high activity Val allele. 

Patients and Methods

Sample group. The sample group involved 80 male patients between
the ages of 18 and 65 who were diagnosed with schizophrenia,
according to DSM-IV-TR diagnostic criteria, in partial or full
remission and received treatment in psychiatry clinics or outpatient
clinics of Bakirkoy Prof. Dr. Mazhar Osman Mental Health and
Neurological Diseases Education and Research Hospital. Patients that
had any general medical condition, mental retardation or
alcohol/substance use disorder were not included in the sample group.
While 40 of the patients included in the study had premorbid cannabis
use (at least 5 times or more) (13), the other 40 patients, who were
appointed as the control group, did not have any history of cannabis
use. Earlier history of cannabis use was analyzed and investigated
based on the patients’ statements on the disease history, family
interviews and medical records. As we could not obtain results in the
PCR phase of the study, 4 patients with premorbid cannabis use and 2
patients without premorbid cannabis use were excluded from the study.
Eventually, the sample group involved 74 patients, 36 of whom had
pre-morbid cannabis use while the other 38 patients had no pre-morbid
cannabis use. For clinical evaluation, sociodemographic form and the
positive and negative syndrome scale (PANSS) (14) were applied to
all patients. This study was approved by the local ethics committee of
Bakirkoy Prof. Dr. Mazhar Osman Mental Health and Neurological
Diseases Education and Research Hospital. 

Genotyping. Polymorphisms were genotyped using the polymerase
chain reaction (PCR)-restriction fragment length polymorphism
(RFLP) method (15). PCRs were used to amplify the region of COMT
Val158Met polymorphism. PCR reactions were carried out in a final
volume of 25 ml containing 50 ng/ml DNA, 2.5ml of each primer
(COMT Val158Met Forward: 5’-CGAGGCTCATCACCAT
CGAGATCG-3’ COMT Val158Met Reverse: 5’-CTGACAACGGG
TCAGGAATGCA-3’) and 2.5 of 10X buffer, 2.5U 2.5 μl Taq
polimerase, 25 mM 1.5 μl MgCl, 2.5 mM 3 μl. The PCR reaction was
performed as follows: 5 min at 95˚C; then 35 cycles of 45s at 95˚C, 45
s at 62˚C and 45s at 72˚C; finally, 5 min at 72˚C. PCR-RFLP with
NlaIII restriction enzyme (MBI Fermentas, address) at 65˚C,
respectively, and all the final samples were evaluated by agarose gel
electrophoresis (2%). After separation of products on 2% agarose gel,
three possible genotypes were defined by three distinct patterns of
bands seen on the gel for both polymorphisms. 

Statistical methods. The obtained data were expressed using the
average, standard deviation (SD), frequency and percentage values in
the statistical analysis of the study. Frequencies and percentages were
compared between the groups using the Chi-square test and Fisher’s
exact test, when appropriate. Relative risk at 95% confidence intervals
(CI) was calculated as the odds ratio (OR). The Student’s t-test was
used to compare averages of qualitative data between the groups.
p<0.05 was set as the significance level. Statistical analyses were
carried-out with the SPSS package program (revision 11.5, SPSS Inc.,
Chicago, IL, USA).

Results

Table I shows sociodemographic and clinical features of the
patients included in the study. As only 2 patients had the
Met/Met polymorphism, the patients were divided into two
groups according to their enzymatic activities as Val/Val
genotype group (the group with high enzyme activity) and
Val/Met- Met/Met genotype group (the group with low enzyme
activity), while they were statistically analyzed (16).

It has been identified that the rate of individuals with the
Val/Val genotype is significantly higher in patients with pre-
morbid cannabis use (88.9%) compared to patients without pre-
morbid cannabis use (68.4%) and that the Val/Val genotype
increases the risk of the disease 3.69-fold (Table II).      

The mean total PANSS score and the mean PANSS
aggression subscale score of the Val/Val genotype group is
significantly higher than the scores of the patients with Met
allele (Table III).

Discussion 

The most important finding of our study is that the rate of
individuals with the Val/Val genotype is significantly higher in
patients with pre-morbid cannabis use (88.9%), compared to
patients without pre-morbid cannabis use (68.4%) and that the
Val/Val genotype increases the risk of the disease by 3.69-fold.
As it was reported in similar recent studies, we found the use of
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Table I. Sociodemographic and clinical characteristics of the patients.

Cases, N=74

Age: mean±SD 35.42±7.65
Total education years: mean±SD 8.97±3.85
Employment 

Employed %12.2 (n=9)
Umployed %87.8 (n=65)

Marital status 
Married %9.5 (n=7)
Single % 90.5(n=67)

Age of first episode : mean±SD 21.6±4.55
Number of hospitalizations: mean±SD 4.44±4.99



cannabis to be associated with the Val158Met polymorphism
of the COMT gene in the context of gene × environment
interaction in the etiology of schizophrenia (4, 8, 12, 17). Caspi
et al. (4) reported that the risk of developing schizophreniform
disorder at the age of 26 or older after adolescent cannabis
exposure is 10.9-times higher for individuals homozygous for
COMT Val158Met Val allele.

It has been suggested that cannabis use in adolescence,
which is a critically important period for brain development
(18), may make a causal contribution to the development of
psychosis (2, 4). As the present work is a retrospective study,
the failure to exactly determine the onset of cannabis use
constitutes a limitation for the study.

The studies supporting the correlation between COMT
Val158Met polymorphism and cannabis use (8, 9) have
revealed the importance of gene × environment interactions.
The effect of cannabis use on the increase in hallucination
levels in Val/Val patients is consistent with the tonic-phasic
dopamine hypothesis and the results of the studies on abnormal
reactivity of the dopamine system to environmental stimuli. It
has been deducted that as the COMT Val158Met Val allele is
associated with low prefrontal dopamine activity, mesolimbic
phasic dopamine exhibits less tonic inhibition. The mesolimbic
dopamine system has an important role in the development of
psychotic symptoms. Although neither cannabis nor COMT
Val158Met polymorphism is sufficient alone to affect that
phenomenon, the combination of these two may create a
significant effect (9).

There are also studies not supporting the correlation between
COMT Val158Met polymorphism and premorbid cannabis use
(10, 19). Zammit et al. (19) suggested that there is a
relationship between cannabis use and schizophrenia; however,
that relationship is not associated with COMT Val158Met
polymorphism. Kantrowitz et al. (10) investigated the
correlation between cannabis use and development of
schizophrenia spectrum disorders in African-American and
White American patients diagnosed with schizophrenia,
schizoaffective disorders and psychotic disorder not otherwise
specified and found no significant correlation in either group.
Costas et al. (17) used a method similar to this study and
analyzed cannabis use retrospectively in a sample group
consisting of Spanish subjects. In that study it was indicated
that the interaction between cannabis and COMT gene
polymorphism is associated with the development of
schizophrenia.

Earlier studies (12, 20) have identified that the COMT
gene polymorphism and cannabis use predispose the
individual to psychosis and lead to earlier onset of the
disease. According to those studies, while the age of onset is
earliest in the Val/Val homozygous patients, it is the latest
age in the Met/Met patients and in-between in the Val/Met
patients. In this study, although the age of onset is earlier in
patients with the Val/Val genotype compared to the patients
with the Met allele, the difference is not significant. This
may be due to the low number of patients included in the
sample group. 
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Table II. Comparison of the Val/Val genotype and  Val/Met+Met/Met genotypes by premorbid cannabis users and non-users.  

Genotypes of All groups Cannabis (+) schizophrenia Cannabis (–) schizophrenia
COMT Val 158Met (N=74) (N=36) (N=38) 

N (%) N (%) N (%) p OR %95CI

Val/Val 58 (%78.4) 32 (%88.9) 26 (%68.4) 0.030* 3.69 1.06-12.81
Val/Met+Met/Met 16 (%21.6) 4 (%11.1) 12 (%31.6)

Fisher’s exact test; *p<0.05; OR: Odds ratio; CI: Confidence intervals.

Table III. Comparison of the clinical features according to the COMT Val/Val genotype. 

N=74 Val/Val N=58 Val/Met+Met/Met N:16 t p

+ Age of first episode : mean ±SD 21.20±0.6 23.06±0.92 –1.55 n.s.
+ Number of hospitalizations: mean±SD 4.50±0.6 4.25±0.99 0.01 n.s.
PANSS total score: mean±SD 58.18±1.9 50.06±2.85 0.20 0.04*
PANSS positive subscale: mean±SD 15.24±0.7 12.56±1.4 0.68 n.s.
PANSS negative subscale: mean±SD 16.8±5.9 14.75±1.5 –0.96 n.s.
PANSS general psychopathology subscale: mean±SD 22.15±5.19 19.56±0.88 0.71 n.s.
PANSS aggression subscale: mean±SD 3.89±0.19 3.18±0.75 0.82 0.01**

Student t-test, *p<0.05 **p<0.01; n.s.: non-significant; PANSS: positive and negative syndrome scale; SD: Standard deviation. 



The mean total PANSS score of the Val/Val genotype group
is significantly higher compared to patients with the Met allele.
Pelayo-Teran et al. (12) found in their study that the severity
of negative symptoms is significantly higher in patients with
Val-homozygous genotype and considered their finding to be
consistent with the assumption that negative symptoms become
more severe when the dopamine activity is low in the
dorsolateral prefrontal cortex. In this study, the total PANSS
scores are significantly higher in the Val/Val genotype group;
however, there is no significant difference between the groups
regarding the positive and negative sub-scale scores. Although
the scores of both subscales are higher in patients with the
Val/Val genotype, this difference has not reached the
significance level. This may be because the total number of the
subjects is low and the rate of Met allele patients is relatively
lower in the sample group. 

In conclusion, we found a significant correlation between
pre-morbid cannabis use and COMT Val/Val genotype in
patients diagnosed with schizophrenia. Also, the results of this
study support the findings of gene × environment interaction
in the cannabis–psychosis relationship. The genetic
predisposition caused by the COMT Val158Met polymorphism
may have an important role in the development of
schizophrenia and other psychotic disorders in patients using
cannabis, even years after their exposure to cannabis.
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