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ABSTRACT 
In our study, we aimed to investigate the Catechol-O-Methyltransferase (COMT) Val158Met polymorphism in individuals with chronic schizophrenia in 
Manisa. The study was conducted with 100 healthy individuals who were diagnosed with chronic schizophrenia and 100 healthy controls that did not have 
any psychiatric disorders in their family. The patient group was composed of individuals who were treated in Manisa Psychiatric Diseases Hospital and 
diagnosed with chronic schizophrenia. DNA isolation for each individual in the sample group followed by high or low activity allele associated with the 
Val158Met polymorphism in the COMT gene was determined using the PCR-RFLP method. 64% of individuals were male; 36% were female. When the 
genotypes of individuals in the patient group were evaluated without regard to gender, it was seen that 44% were from LL genotypes, 10% from HH 
genotypes and 46% from HL genotypes. Allele frequencies calculated in Hardy Weinberg Equation. As a result of the patient group, the Val allele 
frequency (high active frequency) was detected 33%, the Met allele frequency (low active frequency) was detected 67%; although the control group had 
a 67% frequency of the Val allele and 33% of the Met allele frequency. According to the genotype findings, the cross-tabulation and Chi-square test results 
were found to be the effect of COMT Gene Val158Met polymorphism on schizophrenia when p = 0.000 for HH and LL alleles. Our results are originally 
given as regional first in Manisa. 
Keywords: Schizophrenia, Catechol-O-Methyltransferase (COMT), Val158Met Polymorphism, PCR, RFLP. 

INTRODUCTION 
Schizophrenia is a systemic psychiatric disorder that causes 

many behavior and thought disorders. It is a disease that starts life 
at an early age and ends up being bad. Schizophrenia affects about 
1% of the general population. It usually starts before the age of 25 
and lasts for life and is seen in people of different social classes. 
Although schizophrenia is discussed as a single disorder, it 
involves a group of heterogeneous etiologic disorders [1,2]. In 
previous research examined that demographic and clinical 
characteristics associated with relapse, however the information 
about potential predictors of relapse are limited [3]. The clinical 
presentation of the patients covered differs in terms of treatment 
response and course. According to the countries WHO's 
schizophrenia data is as follows: 
• 6 to 12 million people in China (rough estimate based on
population), 
• 4.3 to 8.7 million people in India (rough estimate based on
population), 
• 2.2 million people in the US,
• 285.000 people in Australia,
• More than 280.000 people in Canada,
• More than 250.000 people in the UK [4].

Genetic predisposition is thought to play an important role in 
schizophrenia. However, this does not mean that all the cases that 
are diagnosed with schizophrenia carry the aforementioned 
tendency on their chromosomes [1,2]. The general belief is that 
genetic and environmental factors have different subtypes of 
schizophrenia that play a role in different proportions. 

Over the past several years, a large number of genetic studies 
have identified more than one hundred genetic regions associated 
with schizophrenia. The most comprehensive study to date on 
candidate genes is the study of 34,000 cases made by PGC. The 
study identified 108 gene regions associated with schizophrenia 
[5]. In some studies, there are some candidates for schizophrenia. 
The genes involved in the etiopathogenesis are grouped according 
to the systems they affect. The genes in the first group are thought 
to be effective in the development of the brain and are grouped in 

neurodevelopmental theory. From these genes, the ANK3 gene 
plays a role in many cognitive functions, and 
schizophrenia patients with this gene mutation are scored lower 
than those that evaluate executive memory functions [6,7]. 

The use of genetic epidemiology has gained momentum in the 
review of psychiatric disorders as well as in other clinical settings 
in recent years. Catechol-O-Methyltransferase (COMT) gene is 
located on the chromosome 22q11.2. Because of its functional 
polymorphism, COMT is a guide in the diagnosis and treatment of 
neurotransmitter related diseases. Because of its functional 
polymorphism, COMT is a guide in the diagnosis and treatment of 
neurotransmitter related diseases. The functional polymorphism in 
the COMT gene causes a change in COMT enzyme activity [2]. It 
is known that the deletion of this gene leads to velo-cardiofacial 
syndrome with very high association with schizophrenia, and that 
COMT gene functional polymorphisms affect prefrontal cognitive 
function levels in these patients. 

There are three different genotypes (HH, HL, LL) in the codon 
108/158 of the COMT gene (108 soluble form / 158 membrane-
bound form), which are H (high activity) and L (low active) alleles 
determined by the change of guanine to adenine (G → A), Valin-
Methionine amino acid change, has been identified. The presence 
of valine amino acid in codon 108/158 results in a heat-resistant 
high-activity COMT form, while the presence of methionine 
results in a low-activity COMT form. This functional 
polymorphism in the COMT gene causes the COMT enzyme 
activity to change. Enzyme activity in low-enzyme-activity 
genotypes is about four times lower, resulting in a slowing of 
catecholamine metabolism and rapid metabolism of 
catecholamine in individuals with rapid enzyme activation [8]. 

COMT enzyme, which plays a role in the metabolism of 
catecholamine and catecholamine-containing drugs; the diagnosis 
of COMT gene polymorphism in the pathogenesis of diseases such 
as schizophrenia, bipolar affective disorder, obsessive compulsive 
disorder, migraine, asthma, parkinson, aggressive and antisocial 
behaviors effect will be of great benefit in determining drug 
efficacy [9]. Vaessen et al. [10] report that, the interaction term 



between cannabis use and COMTVal158Met was only statistically 
significant in the case-only studies, but not in studies using other 
clinical or non-clinical psychosis outcomes. 

In our study, we aimed to investigate the Catechol-O-
Methyltransferase (COMT) Val158Met polymorphism in 
individuals with chronic schizophrenia in Manisa. 

MATERIALS and METHODS 
Subject 
The study group consisted of 100 patients (64 male and 36 

female) diagnosed with chronic schizophrenia in Manisa Mental 
Health and Diseases Hospital. A control working group was 
formed with 100 healthy volunteers in a total of 60 male and 40 
female without any individual who had no schizophrenia or any 
psychiatric disorder in their family and relatives and no addiction 
to such as smoke, alcohol or drugs. The criteria for inclusion in 
the patient group has been identified as to be diagnosed as 
schizophrenia according to DSM-5 criteria, to be older than 18 
years, to have a history of known organic brain diseases 
(Parkinson's disease, dementia, epilepsy, head lesion etc.), lack of 
mental retardation. It has been identified. For the control group, 
the inclusion criteria were determined as being over 18 years of 
age, accepting to participate voluntarily in the research and 
having cooperation to follow the guidelines of the study. Besides 
the exclusion criterias for the patient group and the control group 
were alcohol and substance addiction, being a metabolic disease, 
and not having the mental capacity to follow the test guidelines 
in the study. Informed written consent was obtained from each 
participant. The study was performed according to the 
Declaration of Helsinki and was approved by the local Clinical 
Research Ethical Committee. 

Genotype Analysis 
Patients and control groups genomic DNAs (gDNA) were 

isolated by commercial DNA isolation kit according to 
manufacturer instructions from peripheral blood. 5cc blood 
samples were taken from the patient and control group of the 
blood collection tubes with vacuum Ethylene Diamine Tetra 
Acetic Acid (EDTA). Blood samples were stored in deep freezing 
at -200C until molecular studies were performed. Isolation was 
performed using the "QIAamp DNA Blood Mini Kit" with 
"QIAcube Full Automatic Isolation Device". DNA samples were 
stored at -200C until used. Genomic DNA was obtained between 
100-150 µg of 200 µl sample. The purity of the isolated DNA was 
measured by spectrophotometer (NanoDrop ND-1000) at 
260/280 nm wave length. Kit-isolated DNAs were PCR-primed 
with primer sets specific for COMT Val158Met polymorphism. 
All PCR products were run on a gel and gel images were imaged 
and photographed with a UV gel imaging system (SYNGENE) 
located in the Molecular Biology Laboratory of Medical Biology 
Department of Medical Faculty of Celal Bayar University. The 
SNP selected for our investigation were rs740603 within intron 
1, which defines a synonymous A-G change that is about 6.1 kb 
5′ to Val158Met [11]. 

The amplification conditions consisted of a denaturation step 
of 20 min at 940C; followed by 30 cycles of 20s at 600C for 
annealing, 20s at 720C for amplification and 5s at 720C for 
elognation step. After the PCR treatment, the resulting products 
were run on 3% agarose gel. Patient group and control group were 
amplified with PCR using primer sets specific for Val158Met 
polymorphism in COMT gene exon 4 after DNA isolation from 
blood of individuals. NlaIII enzyme 
(“CATGGGAGCTGGGGGCCTACTGTGGCTACTCAGCTG
TGCGCATGGCCCGCCTGCTGTCACCAGGGGCGAGGCT
CATCACCATCGAGATCAACCCCGACTGTGCCGCCATCA
CCCAGCGGATGGTGGATTTCGCTGGCATGAAGGACAA
GGTGTGCATGCCTGACCCGTTGTCAGACCTGGAAAAA
GGGCC”) used as a restriction enzyme for the determination of 
COMT gene Val158Met polymorphism. The NLAIII enzyme 

cuts the COMT gene from the 114 bp and 96 bp regions and forms 
fragments of 96 and 114 bp in length. So DNA isolation for each 
individual in the sample group followed by high or low activity 
allele associated with the Val158Met polymorphism in the 
COMT gene was determined using the PCR-RFLP method. 
These procedures were applied to all patients and control group 
individuals. 

Statistical Analysis 
Data were obtained using Chi-Square Test and Cross Table. 

All statistical analyses were performed using computer SPSS 
Statistical Program Version 20.0. Chi-Square test was used to 
significance of differences in the allele frequency and genotype 
distribution between the two study groups. Hardy-Weinberg 
equilibrium test was performed for both study groups. Odds ratio 
(OR) and 95% confidence intervals (CIs) were calculated. P value 
p<0,05 was considered statistically significant. 

RESULTS 
In our study, a total of 100 patients group consisting of 64 male 

and 36 female patients diagnosed with chronic schizophrenia in 
the Hospital of Manisa Mental Health and Diseases. A control 
group was a total of 100 healthy volunteers with no alcohol or 
other addiction, 40 of whom were women and 60 of whom were 
male without schizophrenia or psychiatric discomfort in their 
family and relatives (Table 1). 

Gender Patient Group Control Group 
Male  60 64 

Female 40 36 
Total 100 100 

   Table 1. Female/Male ratio of patient and control group samples   

As a result of the study, it was observed that 96 bp in the LL 
genotype, 114 bp in the HH genotype and 114 bp-96 bp in the HL 
genotype were observed in the COMT Val158Met Polymorphism 
with enzyme cuts. The allele frequencies were calculated 
according to the genotype ratios at the end of the study in the 
patient and control groups.  

Figure 1. Genotyping of patient group samples 1-19. M:DNA 50 bp 
marker, examples of 1,4,5,7,9,12,13,18 include the HL genotype; 
2,6,8,10,11,14,16,19 were LL Genotype and 3,15,17 patients with HH 
Genotype. 

Figure 2. Genotyping of patient group samples 57-75. M:DNA 50 bp 
marker, examples of 62,66,57,68,69,70,71 include the HL genotype; 72,75 
were LL Genotype and 58,59,60,61 patients with HH Genotype. 

Allel Frequencies of Patient Group Samples 
When allele frequencies were calculate to according to 

genotype ratios, patient and control groups were appropriate to 
Hardy Weinberg Equation. 
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114 bp 
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   GROUP 

Control Patient Total 

GENE HH Count 42 10 52 

% 
within 
GENE 

80.8% 19.2% 100.0% 

% 
within 
GROUP 

42.0% 10.0% 26.0% 

HL Count 50 46 96 

% 
within 
GENE 

52.1% 47.9% 100.0% 

% 
within 
GROUP 

50.0% 46.0% 48.0% 

LL Count 8 44 52 

% 
within 
GENE 

15.4% 84.6% 100.0% 

% 
within 
GROUP 

8.0% 44.0% 26.0% 

TOTAL Count 100 100 200 

% 
within 
GENE 

100.0% 100.0% 100.0% 

% 
within 
GROUP 

100.0% 100.0% 100.0% 

ANALYSIS Paerson Chi-Square: 44.782; df:2; p= 0.000 
Likelihood Ratio: 48.778; df:2; p= 0.000 
Odds Ratio for GEN (HH/LL): 23.10; %95CI 
(8.31-64.14) 
Odds Ratio for GEN (HH/HL): 3.86; %95CI 
(1.74-8.57) 

ALLELE Val Count 134 66 200 

% 
within 
GENE 

50.0% 50.0% 100.0% 

% 
within 
GROUP 

67% 33% 100.0% 

Met Count 66 134 200 

% 
within 
GENE 

50.0% 50.0% 100.0% 

% 
within 
GROUP 

33% 67% 100.0% 

TOTAL Count 200 200 400 

% 
within 
GENE 

100.0% 100.0% 100.0% 

% 
within 
GROUP 

100.0% 100.0% 100.0% 

ANALYSIS Paerson Chi-Square: 46.24; df:2; p= 0.000 
Odds Ratio: 4.122; %95CI (2.717-6.254) 

Table 2. Patient and control group findings, Cross-Table and Chi-Square 
test results. p=0,000.  

According to Hardy Weinberg Equality; the allele frequencies 
of the genotype findings we obtained are as follows; 
a) Allel frequencies of patient group samples:
Val/Val (HH) Genotype Patient Group = 10 Individuals 
Val allele frequency = 20 + 46 = 66; 66/200 = 0.33 = 33% 
Val/Met (HL) Genotyping Patient Group = 46 Individuals 
Met/Met (LL) Genotype Patient Group = 44 Individual 
Met allele frequency = 88 + 46=134; 134/200  = 0.67 = 67% 
Hardy - Weinberg Equation: p2 + 2pq + q2 = (p + q)2 = 1 
(0.33)2 + 2 (0.33 x 0.67) + (0.67)2 = (0.33 + 0.67)2 = 1 
The results are in Hardy Weinberg Equality. 
b) Allel frequencies of control group samples:
Val/Val (HH) Genotyping Control Group = 42 Individual 
Val allele frequency = 84 + 50 = 134; 134/200 = 0.67 = 67% 
Val/Met (HL) Genotyping Control Group = 50 Individual 
Met/Met (LL) Genotyping Control Group = 8 Individual 
Met allele frequency = 16+50=66; 66/200 = 0.33 = 33% 
Hardy - Weinberg Equation: p2 + 2pq + q2 = (p + q)2 = 1 
(0.67)2 + 2 (0.67 x 0.33) + (0.33)2 = (0.67 + 0.33)2 = 1 
The results are in Hardy Weinberg Equality. 
c) Gene frequencies of patient group samples:
HH= 10%        HL= 46%           LL= 44%  
Val/Val (HH) Genotype Patient Group = 10 Individuals 
HH gene frequency = 10/100=0.1=10% 
Val/Met (HL) Genotype Patient Group = 46 Individuals 
HL gene frequency = 46/100=0.46=46% 
Met/Met (LL) Genotype Patient Group = 44 Individuals 
HL gene frequency = 44/100=0.44=44% 
Hardy - Weinberg Equation: p2 + z2 + q2 + 2pq + 2pz + 2qz = (p + 
q + z)2 = 1 
(0.1)2 + (0.46)2 +(0.44)2 + 2 (0.1 x 0.46) + 2 (0.44 x 0.46) + 2 (0.1 
x 0.44) = (0.1 + 0.46 + 0.44)2 = 1 
The results are in Hardy Weinberg Equality. 
d) Gene frequencies of control group samples:
HH= 42%        HL= 50%           LL= 8% 
Val/Val (HH) Genotype Control Group = 42 Individuals 
HH gene frequency = 42/100=0.42=42% 
Val/Met (HL) Genotype Control Group = 50 Individuals 
HL gene frequency = 50/100=0.5=50% 
Met/Met (LL) Genotype Control Group = 8 Individuals 
HL gene frequency = 8/100=0.08=8% 
Hardy - Weinberg Equation: p2 + z2 + q2 + 2pq + 2pz + 2qz = (p + 
q + z)2 = 1 
(0.42)2 + (0.5)2 +(0.08)2 + 2 (0.42 x 0.5) + 2 (0.08 x 0.5) + 2 (0.42 
x 0.08) = (0.42 + 0.5 + 0.08)2 = 1 
The results are in Hardy Weinberg Equality. 

As a result of our study, it was observed that for the COMT 
Val158Met Polymorphism, 96 bp in individuals with LL 
genotype, 114 bp in individuals with HH genotypes and 114 bp-
96 bp in HL genotypes. The samples were grouped as high 
(Val/Val), low (Met/Met) and medium (Val/Met) enzyme activity 
according to COMT genotypes. When the genotypes of the 
patients were evaluated without regard to gender, 44% of them 
were from LL genotypes, 10% were from HH genotypes and 46% 
were from HL genotypes. When allele frequencies are calculated, 
hardy is found in weinberg equality. For the patient group, the 
Val allele frequency (high active frequency) was 33%, the Met 
allele frequency (low active frequency) was 67%; the control 
group had 67% frequency of the Val allele and 33% of the Met 
allele frequency. According to the genotype findings, p=0.000 for 
HH and LL alleles according to the Cross-Table and Chi-Square 
test results showed that COMT gene Val158Met polymorphism 
was the effect on schizophrenia (Table 2). 

DISCUSSION 
Genetic susceptibility is a very important risk factor for 

schizophrenia. Schizophrenia is seen in all societies. Incidence 
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and prevalence rates are reported to be approximately close to each 
other throughout the world. The incidence in both men and women 
is almost the same. However, the starting age different between 
men and women. It is 25-35 years for women and 15-25 years for 
men. There are two hypotheses that are most interested in late 
onset in women; the first is the regulatory effect of estrogen on 
dopamine receptors, and the second is that women have completed 
the development of central nervous system earlier than men 
[8,9,12,13].  

Catechol-O-Methyltransferase is an enzyme that affects 
prefrontal dopamine levels. COMT plays a role in the metabolism 
of catecholamine and catecholamine containing compounds such 
as dopamine. The COMT enzyme is encoded by a gene located in 
the human 22q11.2. It is known that the deletion of this gene leads 
to velo-cardiofacial syndrome with very high association with 
schizophrenia, and that COMT gene functional polymorphisms 
affect prefrontal cognitive function levels in these patients [2]. 

Three genotypes (HH, HL, LL) have been identified of the 
COMT gene, consisting of valine-containing (H, high activity) 
and methionine-containing (L, low-activity) alleles due to Valin-
Methionine amino acid changes resulting from base exchange of 
Guanine → Adenine (G → A) in the codon 108/158. That is, the 
presence of valine amino acid in codon 108/158 results in a heat-
resistant high-activity COMT form, while the presence of 
methionine results in a low-activity COMT form. This functional 
polymorphism in the COMT gene causes the COMT enzyme 
activity to change. Enzyme activity in low-enzyme-activity 
genotypes is about four times lower, resulting in a slowing of 
catecholamine metabolism and rapid metabolism of 
catecholamine in individuals with rapid enzyme activation [8]. 

It  reported that COMT Val/Met polymorphism plays a role in 
the development of schizophrenia and affects the prefrontal cortex 
and hippocampal functions. It is reported that the cognitive 
performances of low-enzyme-activating Met alleles are better. 
They also found that Met allele carriers perform better in executive 
functions in healthy volunteers. Met allele carriers determined that 
antipsychotics were better for clinical response and cognitive 
recovery. Conversely, there are studies that report no association 
between COMT Val/Met polymorphisms and schizophrenia 
susceptibility and cognitive functions. The effect of COMT 
Val158Met polymorphism on the cognitive functions of 
schizophrenia has attracted much interest in recent years and there 
are many studies on this field. There are also studies using 
different methods to evaluate the effect of COMT gene 
polymorphic structures on prefrontal dopamine activity and 
cognitive function. Studies investigating the association of 
schizophrenia with COMT Val158Met polymorphism have been 
evaluated in a meta-analysis. According to the results obtained 
from the case-control studies, there was no association between 
COMT Val158Met polymorphism and schizophrenia, whereas in 
the family-based studies, the Val allele was found to lead to a 
modest risk increase in schizophrenia formation. When the studies 
were examined geographically and by study ethnicity, evidence 
was obtained that there was an association between Val allele and 
schizophrenia in case-control studies and family-based studies. 
Studies conducted with the Asian sample show mixed results and 
insignificant evidence [8]. 

In terms of functional polymorphism of the COMT gene, our 
population is closer to the American, European and Indian-
European white communities; It seems to be farther away from 
far-east societies such as Japan, China and Taiwan. In terms of 
functional polymorphisms, low-activity alleles are less frequent in 
communities than in high-activity alleles; In Hindu European 
white societies, this tendency is more likely to shift towards 
normal [14]. Zuoli et al. [15]’s findings suggest that 
the COMT gene polymorphisms may influence the response to 
antipsychotic treatment in Han Chinese patients with 
schizophrenia. In 2007, Hosak conducted an oversight study for a 
total of 287 studies investigating the effects of COMT gene 

Val158Met polymorphism on mental disorders. The results are as 
follows; in a Turkish population, 287 schizophrenic patients and 
341 healthy individuals were found to have p=0.001, which was a 
significant effect of schizophrenia on LL alleles [16]. Shifman et 
al. [17] 720 patients with schizophrenia and 2970 healthy Jewish 
individuals were found to have a positive association with 
schizophrenia. Wonodi et al. [18] showed a positive association 
with schizophrenia as a result of the study of 96 schizophrenic 
patients and 80 healthy individuals as a result of the detection of 
p=0.043 of the HH allele. In our study, we found that p=0.000 for 
both HH and LL alleles and a significant effect on schizophrenia. 
So, our results are similar with Shifman et al. [17] and Wonodi et 
al. [18]’s results. Ohmari et al. [19] have shown a positive 
association between the LL allele and schizophrenia in a study of 
150 schizophrenic individuals. According to this, p = 0.026 for 
genotype distribution; p = 0.028 for the genotype frequency. The 
LL genotype frequency was found in 27% of healthy volunteers 
and 36% in schizophrenic individuals. According to our results, 
the LL genotype is 8% in healthy individuals; was found to be 44% 
in patients with schizophrenia and a positive association with 
schizophrenia was found. Meta-analysis, the COMT gene in 
schizophrenic individuals in the European population was 
positively associated with HH allele and schizophrenia (p=0.001) 
[20]. In our study, we found p=0.000 in terms of HH and LL alleles 
and positive linkage was detected. In another study of COMT gene 
polymorphism performed on 182 Turkish healthy volunteers 
without a mediator between them; The COMT genotype 
distribution is found as 34.6% for Val/Val, 46.15% for Val/Met 
and 19.23% for Met/Met. In our study, 8% of the control group 
had Met/Met; 50% of Val/Val and 42% of Val/Met genotype is 
found. 

There are many studies on the relationship between COMT 
Gene Val158Met polymorphism and schizophrenia. In a study 
conducted by Lajin and Alachkar in 71 schizophrenic patients and 
102 healthy volunteers of the Syrian population. The number of 
male subjects in the study group was higher in both the patient and 
control groups. As a result of the study, there was no significant 
difference was observed between the patient and control group for 
allele frequencies, so no difference between Val158Met 
polymorphism and schizophrenia [2]. Other polymorphic 
structures of the COMT gene should be taken into consideration 
when evaluating the results. A comprehensive case-control study 
involving 700 schizophrenia and 4000 healthy controls was 
conducted in Israel, and the relationship of single nucleotide 
polymorphism (SNP) to the schizophrenia in the COMT gene has 
been investigated. The relationship between schizophrenia and 
Val158Met polymorphisms was moderate, whereas a statistically 
significant association was found between other SNPs. It is 
emphasized that the association of the COMT gene with 
schizophrenia is not solely due to the Va158Met polymorphism 
and the effects of other functional variants should not be neglected 
[7]. 

As a result of this research; the patient and control group showed 
that the majority of individuals were composed of HL genotypes. As 
a result of the comparison of genotype and allele findings, there was 
a significant difference between patient and control groups in terms 
of HH and LL alleles. Based on this result, there is a connection 
between COMT Geni Val158Met polymorphism and schizophrenia; 
this functional polymorphism is the risk factor for schizophrenia. 

In conclusion, this study is the first research on regional data 
in Aegean  Region in Turkey. This study was conducted with a 
group of 100 control and 100 patients with chronic schizophrenia 
diagnosed in the Manisa Mental Health and Diseases Hospital, 
which is the only large hospital in the Aegean Region and Manisa. 
We believe that the results obtained in this context will shed light 
on the research which will be done in this area. As we continue to 
work at the advanced molecular level, we are also thinking about 
reaching new information about the investigated patient and the 
control group. 
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