Cathecol-O-methyl transferase Val158Met
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ABSTRACT. Alterations in catechol-O-methyltransferase (COMT)
activity are involved in various types of neurological disorders. We
examined a possible association between the COMT Val158Met
polymorphism and conversion disorder in a study of 48 patients with
conversion disorder and 48 control patients. In the conversion disorder
group, 31 patients were Val/Met heterozygotes, 15 patients were Val/
Val homozygotes and 2 patients were Met/Met homozygotes. In the
control group, 32 patients were Val/Met heterozygotes and 16 patients
were Val/Val homozygotes. There was no significant difference between
the groups. We conclude that the COMT Val158Met genotype is quite
common in Turkey and that it is not a risk factor for conversion disorder
in the Turkish population.
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INTRODUCTION
The enzyme catechol-O-methyltransferase (COMT) catabolizes catecholamine neurotransmitters including dopamine in the central nervous system. Allelic variation in the COMT
gene is thought to influence dopamine regulation in prefrontal regions of the brain. Lachman
et al. (1996) first reported a common biallelic single nucleotide polymorphism (SNP) at codon
158, which involved a substitution of valine (Val) for methionine (Met), in the gene coding for
COMT. This SNP at codon 158 in the COMT gene has been found to affect the thermostability of the COMT enzyme. Thus, the Met allele of this polymorphism has been associated with
a 2- to 4-fold reduction in COMT enzyme activity (Lotta et al., 1995; Weinshilboum et al.,
1999; Chen et al., 2004). Owing to the relative shortage of dopamine transporters in the human
prefrontal cortex, COMT is believed to have a particularly important role in regulating levels
of dopamine there (Lewis et al., 2001; Tunbridge et al., 2004). Consequently, a reduction in
COMT activity, conferred by the Met allele inheritance, may increase dopamine availability
in the prefrontal cortex, and the Val allele may increase COMT activity related to reduced
dopamine availability (Chen et al., 2004; Tunbridge et al., 2004).
In both adult human and animal studies, COMT activity and the dopaminergic system
have been associated with various psychiatric disorders. Numerous studies have investigated
the relationship between the COMT Val/Met polymorphism at codon 158 (Val158Met) and
behavioral phenotypes and various psychiatric disorders. The COMT Val158Met genotype
is a risk factor for schizophrenia, bipolar disorder, obsessive-compulsive disorder, aggressive
behavior, and attention problems. The functional COMT Val158Met polymorphism has been
thoroughly investigated in several psychiatric disorders, and a relationship seems to be present
between dopaminergic activity and psychiatric disorders (Craddock et al., 2006).
Conversion disorder is a common cause of referrals to emergency services. It is a
mental disorder characterized by symptoms that suggest a neurologic or general medical condition but that cannot be fully explained by a neurologic or mental disorder diagnosis. Conversion disorder is one of several somatoform disorders (conversion disorder, hypochondriasis,
somatization disorder, somatoform pain disorder) characterized by persistent physical symptoms for which no cause can be found.
Conversion disorder is much more frequent in women. The most common ages of
presentation are adolescence or early childhood, but patients in other age groups may be affected (Sadock and Sadock, 2000). Conversion disorders are more prevalent in rural, poorer,
and less-educated populations. Other predisposing factors include medical illness, depression,
anxiety, schizophrenia, somatization disorder, dependent personality disorder (5 to 21% of
patients), borderline personality disorder, and passive aggressive personality disorder (Binzer
et al., 1997; Sadock and Sadock, 2000).
Conversion disorder usually presents as a single symptom with a sudden onset related
to severe stress. The presentation may vary in recurrences (Dula and DeNaples, 1995; Binzer
et al., 1997; Sadock and Sadock, 2000). Classic symptoms of conversion disorder include
paralysis, aphonia, seizures, coordination disturbances, akinesia, dyskinesia, blindness, tunnel
vision, anosmia, anesthesia, and paresthesia (Stonnington et al., 2006). The diagnosis is made
primarily by ruling out organic pathology. The absence of a medical condition does not necessarily support the diagnosis of conversion disorder; however, because appropriate psychological criteria also must be met. Relevant laboratory and ancillary studies should be ordered to
confirm suspected organic disease (Purcell, 1991).
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In the present study, we tested a hypothesis regarding the relationship between the
Val158Met genotype (Val homozygotes vs Met carriers) and conversion disorder. Previously,
many studies of the COMT enzyme in various psychiatric disorders have been carried out, but
no studies to date have examined the relationship between conversion disorder and the COMT
Val158Met genotype.

MATERIAL AND METHODS
Subjects
The study was performed in 2011. Patients with conversion disorder diagnoses who
voluntarily participated in the study were admitted to the Emergency Department of Uludag
University for a conversion reaction or another reason. The diagnosis of conversion disorder
was made using the following criteria:
1) the patient complains of a change or loss of physical function suggesting a physical
disorder,
2) the patient has experienced a recent psychological stressor or conflict,
3) the patient unconsciously produces the symptom,
4) the symptom cannot be explained by a known organic etiology or culturally sanctioned response pattern, and
5) the symptom is not limited to pain or sexual dysfunction (American Psychiatric
Association, 2000).
All patients with conversion disorder diagnoses were evaluated to rule out organic
pathologies and referred to psychiatry. A control group established from voluntary patients
without known psychiatric illness who were admitted to the Emergency Department for another reason. Forty-eight patients with conversion disorder and 48 controls participated in the
study. The study was approved by the Uludag University Ethics Committee.

DNA extraction and COMT genotyping
DNA was extracted in the Emergency Department from blood samples taken from
each participant in the 2 groups. All DNA extractions and genotyping were performed in the
Department of Genetics at Uludag University.
Blood samples were drawn into tubes containing ethylenediaminetetraacetic acid.
DNA isolation was performed using a genomic DNA purification kit according to manufacturer instructions, and samples were stored at -20°C until needed for polymerase chain reaction (PCR).
The COMT gene Val158Met polymorphism was determined using the PCR-restriction
fragment length polymorphism method. For the mannose-binding lectin (MBL) gene codon 54
polymorphism, forward 5'-CTCATCACCATCGAGATCAA-3' and reverse 5'-CCAGGTCTG
ACAACGGGTCA-3' primers were used (Albaugh et al., 2010). PCR primers for Val158Met
were used to generate a 109-bp PCR product containing the polymorphic sites. PCR products
were digested overnight with NlaIII at 37°C and analyzed on 4% agarose gels. The fragments
used to discriminate each genotype were as follows: Val homozygotes (86 and 23 bp), Val/Met
heterozygotes (86, 68, 23, and 18 bp), and Met homozygotes (68 and 18 bp).
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Statistical analysis
Data are reported as means ± standard deviation. A chi-square test was used to compare genotype and allele frequencies. P values smaller than 0.05 were accepted as statistically
significant.

RESULTS
The conversion disorder group comprised 33 women and 15 men; the control group contained 32 women and 16 men. The median age for the conversion group was 22.50 (min. = 15;
max. = 80). In the control group, the median age was 23 (min. = 10; max. = 70). No significant
difference was found between the groups with respect to gender (P = 0.758) or age (P = 0.06).
In the conversion disorder group (N = 48), 15 patients were Val/Val homozygotes,
31 patients were Val/Met heterozygotes, and 2 patients were Met/Met homozygotes. In the
control group (N = 48), 16 patients were Val/Val homozygotes and 32 patients were Val/Met
heterozygotes. We compared each genotype statistically within the groups. No significant differences were found in the comparison of Val homozygotes and Met carriers. Genotype frequencies of COMT polymorphisms in patients and controls are shown in Table 1.
Table 1. Genotype frequencies of catechol-O-methyltransferase polymorphisms in patients and controls.
Variables
Genotypes
Val/Val
Val/Met
Met/Met
Frequency of allele
Val (%)
Met (%)

Patients (N = 48)

Controls (N = 48)

P

15
31
2

16
32
0

0.119
0.70
0.121

64
36

67
33

0.65
0.65

DISCUSSION
The primary aim of the present study was to test the association between Val158Met
genotype and conversion disorder. We hypothesized that a relationship might exist between
Val158Met polymorphisms and conversion disorder. To our knowledge, no study has examined this relationship.
In both adult human and animal studies, COMT activity and the dopaminergic system
have been associated with various psychiatric disorders. COMT knockout mice with higher
levels of extracellular dopamine have been reported to exhibit heightened aggression, but Gogos et al. (1998) have emphasized that this result was found only in male mice. The role of the
Val158Met polymorphism is still unclear, but some recent studies have reported associations
between the Val allele and increased aggression (Caspi et al., 2008; Monuteaux et al., 2009).
Numerous studies have investigated the relationship between the Val158Met polymorphism
and behavioral phenotypes and various psychiatric disorders. The COMT Val158Met genotype
has been reported as a risk factor for schizophrenia, bipolar disorder, obsessive-compulsive
disorder, aggressive behavior, and attention problems, although some studies conclude the opposite (Eisenberg et al., 1999; Kereszturi et al., 2008; Sengupta et al., 2008). The functional
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COMT Val158Met polymorphism has been thoroughly investigated in several psychiatric disorders (Craddock et al., 2006). A few studies are available on bipolar disorder, and their results
are inconclusive (Gutierrez et al., 1997; Kunugi et al., 1997; Shifman et al., 2004).
The COMT Val158Met polymorphism has also been implicated in attention problems,
including symptoms of attention deficit/hyperactivity disorder (ADHD). Past studies have revealed associations between the Val allele and forms of distractibility and “off-task” behavior
(Sengupta et al., 2008; Holmboe et al., 2010). Others have reported an association between
the Val allele and ADHD (Eisenberg et al., 1999; Kereszturi et al., 2008). Some groups, have
found associations between the Met allele and increased ADHD symptom count or severity in
young subjects (DeYoung et al., 2010; Palmason et al., 2010).
Numerous studies have investigated the relationship between the Val158Met polymorphism and various psychiatric disorders. The COMT Val158Met genotype is thought to
be a risk factor for schizophrenia, bipolar disorder, obsessive-compulsive disorder, aggressive
behavior, and attention problems; however, there are some studies that advocate the opposite
(Eisenberg et al., 1999; Sengupta et al., 2008; Kereszturi et al., 2008).
Monuteaux et al. (2009) replicated evidence that the COMT Val158Met is associated
with phenotypic variation among children with ADHD. Albaugh et al. (2010) argued that a
strong association exists between youth carrying a Met allele and higher than average aggression scores in ADHD patients compared with those in Val homozygotes. Wirgenes et al.
(2010) replicated data suggesting an association between the Val158Met variant and working
memory performance and found a significant interaction between this SNP and schizophrenia. Shifman et al. (2004) reported a significant association between a COMT haplotype and
schizophrenia. They also found a significant association between bipolar disorder and COMT
polymorphisms.
Gutierrez et al. (1997) studied the frequency of the C256 allele and Val108 variant but found no allelic or genotypic association, which they interpreted to mean that the
COMT gene is not a major risk factor for bipolar disorder. Kunugi et al. (1997) stated the
outcome of their study in its title: “No evidence for an association of affective disorders
with high- or low-activity allele of catechol-o-methyltransferase gene”. Glatt et al. (2003)
concluded that the Val allele may be a small but reliable risk factor for schizophrenia in
people of European ancestry, but the influence of this polymorphism on risk in Asian populations remains unclear.
Our study found no association between conversion disorder and the COMT
Val158Met genotype, but did determine that the COMT Val158Met genotype is quite common
among healthy subjects. No relationship existed between the COMT Val158Met genotype
and conversion disorder in the sampled Turkish population. Further investigations should be
carried out in various population groups to confirm these results.
Our study is important given that no similar studies about conversion disorder are
available. Additional research is needed to obtain more detailed insight about genetic risk
factors and conversion disorder. Because, like other psychiatric disorders, conversion disorder may be associated with genetic predispositions, additional genetic risk factors should be
considered and investigated.
The COMT Val158Met genotype is not a risk factor for conversion disorder for the
Turkish population. Our study found that the COMT Val158Met genotype is quite common
among normal subjects. Other genetic risk factors may be associated with conversion disorder,
and further investigation of these factors should be carried out in various population groups.
Genetics and Molecular Research 12 (1): 852-858 (2013)

©FUNPEC-RP www.funpecrp.com.br

Conversion disorder and COMT Val158Met genotype

857

Conflicts of interest
The authors declare no conflicts of interest.

REFERENCES
Albaugh MD, Harder VS, Althoff RR, Rettew DC, et al. (2010). COMT Val158Met genotype as a risk factor for problem
behaviors in youth. J. Am. Acad. Child Adolesc. Psychiatry 49: 841-849.
American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental Disorders, DSM-IV-TP. 4th edn.
Text Revision. American Psychiatric Association, Washington.
Binzer M, Andersen PM and Kullgren G (1997). Clinical characteristics of patients with motor disability due to conversion
disorder: a prospective control group study. J. Neurol. Neurosurg. Psychiatry 63: 83-88.
Caspi A, Langley K, Milne B, Moffitt TE, et al. (2008). A replicated molecular genetic basis for subtyping antisocial
behavior in children with attention-deficit/hyperactivity disorder. Arch. Gen. Psychiatry 65: 203-210.
Chen J, Lipska BK, Halim N, Ma QD, et al. (2004). Functional analysis of genetic variation in catechol-O-methyltransferase
(COMT): effects on mRNA, protein, and enzyme activity in postmortem human brain. Am. J. Hum. Genet. 75: 807821.
Craddock N, Owen MJ and O’Donovan MC (2006). The catechol-O-methyl transferase (COMT) gene as a candidate for
psychiatric phenotypes: evidence and lessons. Mol. Psychiatry 11: 446-458.
DeYoung CG, Getchell M, Koposov RA, Yrigollen CM, et al. (2010). Variation in the catechol-O-methyltransferase Val
158 Met polymorphism associated with conduct disorder and ADHD symptoms, among adolescent male delinquents.
Psychiatr. Genet. 20: 20-24.
Dula DJ and DeNaples L (1995). Emergency department presentation of patients with conversion disorder. Acad. Emerg.
Med. 2: 120-123.
Eisenberg J, Mei-Tal G, Steinberg A, Tartakovsky E, et al. (1999). Haplotype relative risk study of catechol-Omethyltransferase (COMT) and attention deficit hyperactivity disorder (ADHD): association of the high-enzyme
activity Val allele with ADHD impulsive-hyperactive phenotype. Am. J. Med. Genet. 88: 497-502.
Glatt SJ, Faraone SV and Tsuang MT (2003). Association between a functional catechol O-methyltransferase gene
polymorphism and schizophrenia: meta-analysis of case-control and family-based studies. Am. J. Psychiatry 160:
469-476.
Gogos JA, Morgan M, Luine V, Santha M, et al. (1998). Catechol-O-methyltransferase-deficient mice exhibit sexually
dimorphic changes in catecholamine levels and behavior. Proc. Natl. Acad. Sci. U. S. A. 95: 9991-9996.
Gutierrez B, Bertranpetit J, Guillamat R, Valles V, et al. (1997). Association analysis of the catechol O-methyltransferase
gene and bipolar affective disorder. Am. J. Psychiatry 154: 113-115.
Holmboe K, Nemoda Z, Fearon RM, Csibra G, et al. (2010). Polymorphisms in dopamine system genes are associated with
individual differences in attention in infancy. Dev. Psychol. 46: 404-416.
Kereszturi E, Tarnok Z, Bognar E, Lakatos K, et al. (2008). Catechol-O-methyltransferase Val158Met polymorphism is
associated with methylphenidate response in ADHD children. Am. J. Med. Genet. B Neuropsychiatr. Genet. 147B:
1431-1435.
Kunugi H, Vallada HP, Hoda F, Kirov G, et al. (1997). No evidence for an association of affective disorders with high- or
low-activity allele of catechol-o-methyltransferase gene. Biol. Psychiatry 42: 282-285.
Lachman HM, Papolos DF, Saito T, Yu YM, et al. (1996). Human catechol-O-methyltransferase pharmacogenetics:
description of a functional polymorphism and its potential application to neuropsychiatric disorders. Pharmacogenetics
6: 243-250.
Lewis DA, Melchitzky DS, Sesack SR, Whitehead RE, et al. (2001). Dopamine transporter immunoreactivity in monkey
cerebral cortex: regional, laminar, and ultrastructural localization. J. Comp. Neurol. 432: 119-136.
Lotta T, Vidgren J, Tilgmann C, Ulmanen I, et al. (1995). Kinetics of human soluble and membrane-bound catechol
O-methyltransferase: a revised mechanism and description of the thermolabile variant of the enzyme. Biochemistry
34: 4202-4210.
Monuteaux MC, Biederman J, Doyle AE, Mick E, et al. (2009). Genetic risk for conduct disorder symptom subtypes in an
ADHD sample: specificity to aggressive symptoms. J. Am. Acad. Child Adolesc. Psychiatry 48: 757-764.
Palmason H, Moser D, Sigmund J, Vogler C, et al. (2010). Attention-deficit/hyperactivity disorder phenotype is influenced
by a functional catechol-O-methyltransferase variant. J. Neural Transm. 117: 259-267.
Purcell TB (1991). The somatic patient. Emerg. Med. Clin. North Am. 9: 137-159.

Genetics and Molecular Research 12 (1): 852-858 (2013)

©FUNPEC-RP www.funpecrp.com.br

E. Armagan et al.

858

Sadock BJ and Sadock VA (2000). Kaplan and Sadock’s Comprehensive Textbook of Psychiatry. 7th edn. Lippincott
Williams & Wilkins, Baltimore.
Sengupta S, Grizenko N, Schmitz N, Schwartz G, et al. (2008). COMT Val108/158Met polymorphism and the modulation
of task-oriented behavior in children with ADHD. Neuropsychopharmacology 33: 3069-3077.
Shifman S, Bronstein M, Sternfeld M, Pisante A, et al. (2004). COMT: a common susceptibility gene in bipolar disorder
and schizophrenia. Am. J. Med. Genet. B Neuropsychiatr. Genet. 128B: 61-64.
Stonnington CM, Barry JJ and Fisher RS (2006). Conversion disorder. Am. J. Psychiatry 163: 1510-1517.
Tunbridge EM, Bannerman DM, Sharp T and Harrison PJ (2004). Catechol-o-methyltransferase inhibition improves setshifting performance and elevates stimulated dopamine release in the rat prefrontal cortex. J. Neurosci. 24: 53315335.
Weinshilboum RM, Otterness DM and Szumlanski CL (1999). Methylation pharmacogenetics: catechol
O-methyltransferase, thiopurine methyltransferase, and histamine N-methyltransferase. Annu. Rev. Pharmacol.
Toxicol. 39: 19-52.
Wirgenes KV, Djurovic S, Sundet K, Agartz I, et al. (2010). Catechol O-methyltransferase variants and cognitive
performance in schizophrenia and bipolar disorder versus controls. Schizophr. Res. 122: 31-37.

Genetics and Molecular Research 12 (1): 852-858 (2013)

©FUNPEC-RP www.funpecrp.com.br

