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ABSTRACT

© 2018 The Authors. This is an open access . . . . . o
article under the CC-By-NC license. : Background: Obsessive-Compulsive Disorder (OCD) is a serious neuropsychiatric disorder. The

clinical prominence of the OCD symptoms dimensions and Brain-Derived Neurotrophic Factor
(BDNF) Val66Met polymorphism are of significant importance.

Objectives: The present study aimed to investigate the symptom dimensions and BDNF val66Met
polymorphism genotype in Iranian patients with OCD.

Materials and Methods: A total of 83 patients diagnosed with OCD according to the Diagnostic
and Statistical Manual of Mental Disorders, Sth Edition (DSMS) criteria, and 83 matched controls
were included this case-control study. The Yale-Brown Obsessive Compulsive Scale (Y-BOCS)
was used to investigate symptom dimensions. In addition, BDNF val66Met polymorphism was
genotyped using Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-
RFLP) method.

Results: The obtained data indicated that the most prevalent obsession was contamination (62.6%)
and the most prevalent compulsion was cleanliness (69.8%). Furthermore, there was a significant
relationship between the genotypes of BDNF val66Met polymorphism in OCD (P<0.01). Besides,
carrying the” T allele confers increased the risk for the presence of OCD [y*=4.7, P=0.003; OR

Article info: (95%) 1.93 (1.24-2.99)].

Received: 12 Dec 2019 Conclusion: The symptoms dimensions of OCD in the Iranian sample were similar to other
. . : populations. Moreover, the findings suggested an association between BDNF val66Met
First Revision: 05 Jan 2020 : polymorphism genotype and OCD in the explored Iranian sample. The inheritance hypothesis for
Accepted: 25 Feb 2020 the TT genotype was the recessive model.
Published: 01 Apr 2020 i Keywords: Obsessive-compulsive Disorder; Brain-derived neurotrophic factor; Polymorphism;
Genetics

* Corresponding Author:

Javad Khalatbari

Address: Department of Psychology, Islamic Azad University, Tonekabon Branch, Tonekabon, Iran
Tel: +98 (912) 1777634

E-mail: javadkhalatbaripsy 2@gmail.com



http://cjns.gums.ac.ir
http://cjns.gums.ac.ir/
https://orcid.org/0000-0003-4103-0428
https://orcid.org/0000-0002-9519-9686
https://orcid.org/0000-0002-4035-1150
https://orcid.org/0000-0001-6797-4203
https://doi.org/10.32598/CJNS.6.21.222.1
https://doi.org/10.32598/CJNS.6.21.222.1
https://crossmark.crossref.org/dialog/?doi=10.32598/CJNS.6.21.2.222.1

5) Caspian Journal of
/ Neurological Sciences

Highlights

April 2020, Volume 6, Issue 2, Number 21

® The contamination (62.6%) and the cleanliness (69.8%) were the most prevalent obsession and compulsion, respec-

tively in the studied sample.

® There was a significant relationship between the TT genotype of BDNF val66Met polymorphism in OCD.

Introduction

bsessive-Compulsive Disorder (OCD)

is a disabling neuropsychiatric condi-

tion with very serious impairments and

prevalence of 1%-3% [1, 2]. Studies

indicated an association between OCD
and various functional impairments and decreased qual-
ity of life [3]. OCD could lead to functional impairments
in multiple ways [4]; it has adverse consequences, such
as personal, interpersonal, and quality of life problems
for patients [5, 6].

Numerous patients with OCD demonstrate major defi-
ciencies in the ability to truly assess the risk probability;
they are suspicious of everything and experience morbid
obsessions. Therefore, they engage in mental rumina-
tions and rituals to reduce their worries. These conducts
could lead to the generation of the negative symptoms of
obsession, namely depression, emotional coldness, and
reduced communication levels with others in the long
term. The positive symptoms of obsession or ineffective
symptoms, i.e. very time-consuming and prevent indi-
viduals from accomplishing their goals and values of
life. These characteristics include repetitive behaviors,
such as washing, checking, and counting, and could en-
danger the individual performance in personal, profes-
sional, and social aspects [2, 7, 8].

Considering the dramatic effect of OCD on patients’
quality of life [5], its relatively high global prevalence [9],
the increased frequency of its diagnosis [10], and the exis-
tence of therapeutic challenges, including the recurrence
of this disorder after treatment [11], it is always necessary
to examine the OCD and its related dimensions.

An important issue about OCD is the common types
of obsessions and compulsions. In this regard, Good-
man et al. prepared a checklist of Yale-Brown Obsessive
Compulsive Scale (Y-BOCS), consisting of >50 cases of
obsessions and compulsions [12, 13]. Baer considered
three factors, namely symmetry/hoarding, contamina-
tion/checking, and pure obsessions [14]. In another
study, Leckman discussed 4 factors of checking sym-

metry, cleanliness, and hoarding [15]. Abramowitz et al.
also suggested 5 clusters, including harming, contami-
nation, hoarding, unacceptable thoughts, and symmetry
[16]. In addition, Williams et al. expressed 4 symptom
dimensions, consisting of contamination/cleaning, doubt
about the damage/checking, unacceptable thoughts/the
coercion of thoughts, and symmetry/order for OCD [17].

Furthermore, Heyman, Mataix-Cols, and Fineberg
expressed cases, including the fear of causing harm to
someone, the fear of self-harm, the fear of contamination,
the need for symmetry or exactness, sexual and religious
obsessions, the fear of behaving unacceptably, and the
fear of making a mistake, as the most common obses-
sions [18]. They also cited behaviors, such as cleaning,
hand washing, checking, ordering and arranging, hoard-
ing, asking for reassurance, and mental acts, including
counting, repeating words silently, ruminations, and
neutralizing thoughts, as the most frequent compulsions.
Given some differences in the content of OCD symptoms
in various cultures [19, 20], differences in the conse-
quences of treatment, and various symptom dimensions
of OCD, as well as the clinical importance of awareness
of OCD symptoms [17], it is always necessary to investi-
gate the prevalence of different types of OCD symptoms
among multiple groups and at different times.

Considering the limited studies on the prevalence of
OCD dimensions, one purpose of the present study was
exploring the prevalence of different symptoms of OCD.
Notably, genetic factors are among the most essential
dimensions of OCD [21]. Studies on twins and family
reviews indicated the significance of inheritance and the
crucial roles of genes in causing this disorder. The risk of
OCD in first-degree relatives of the affected patients is 4
times higher than the general population; its inheritance
rate is up to 65% [22-24]. Heredity is a very prominent
subject in OCD that requires attention [25].

In this regard, several genes, such as glutamate [26],
serotonin  [27-29], Catechol-O-Methyl Transferase
(COMT), and Monoamine Oxidase A (MAO-A [30, 31]
are candidates in OCD. Furthermore, the Brain-Derived
Neurotrophic Factor (BDNF) is a critical gene in OCD
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[32, 33], i.e. expressed in the brain tissue. This gene is
on the short arm of chromosome 11 (11pl14.1) and a
Single Nucleotide Polymorphism (SNP) of BDNF gene
(SNP, rs6265), i.e. the outcome of the substitution of Va-
line (Val) amino acid with Methionine (Met) in codon
66 (Val66Met) [34, 35].

Studies reported that the BDNF level is lower in pa-
tients with OCD [36]. Wang et al. [32] in a Chinese Han
population sample indicated that BDNF plasma/serum
levels were lower in a group of patients with OCD,
compared to the healthy samples. Wang et al. [37] stated
that the BDNF significantly impacted the physiologi-
cal damage of OCD. Taj et al. [38] also argued that the
BDNF was associated with OCD and played a protec-
tive role in this regard.

Marquez et al. [39] reported that the BDNF gene
could be influential in causing OCD. Hemmings et al.
[40] also considered a dysfunctional role of BDNF in
this disorder. Moreover, Val66Met is a BDNF gene
polymorphism that could significantly affect OCD [41].
Marquez et al. [39] mentioned the difference between
Val66Met polymorphisms in individuals with ODC.
Studies by Wang et al. [32], Katerberg et al. [42], and
Tukel et al. [43] also supported the importance of Val-
66Met polymorphism in OCD. In line with few studies
in Iran, e.g. a study by Abdol-Hosseinzadeh et al. [44],
the present study aimed to investigate the role of Val-
66Met polymorphism in BDNF gene in OCD among the
Iranian population.

In summary, the present study aimed to explore the
prevalence rate of various symptoms, the severity of
OCD, as well as the BDNF gene polymorphisms in the
gene position (rs6265) in individuals with OCD in Iran.

Materials and Methods

This was case-control research. The sample size of
the study was measured using the literature review and
based on a study by Hemmings (n=40/group). In the
study, 83 outpatients (34 men & 49 women) with OCD
who referred to psychology and counseling centers in
Tehran City, Iran (from summer 2018 to summer 2019)
were selected by the convenience sampling method. The
study participants were selected after the confirmation
of the clinical diagnosis by a psychiatrist and based on
the Diagnostic and Statistical Manual of Mental Disor-
ders, 5% Edition (DSM5) criteria. The $tudy inclusion
criteria were as follows: receiving OCD diagnosis based
on the DSM-5 [45]; the required score obtained on the
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Y-BOCS; the age range of 18-60 years, and providing
personal consent to participate in the research.

The study exclusion criteria were the lack of physi-
cal health; a history of major psychiatric disorders; and
substance dependence. Measurement tools included
definitive psychiatric diagnosis, unorganized interview
[46], and Y-BOCS. The checklist’s questions included
the DSM-5 diagnostic criteria, i.e. probed by a clinical
psychologist. In addition, the control group consisted of
83 individuals (34 men & 49 women) with no history of
psychiatric disorders. They were selected by the conve-
nience sampling method and using a diagnostic inter-
view by a clinical psychologist and clinical examina-
tions by a physician. Besides, they matched the OCD
group in terms of demographic characteristics, including
age, gender, educational level, and marital $tatus. The
study inclusion criteria for the control group include the
age range of 18-60 years; adequate physical health to
complete the research, and personal consent for study
participation. Furthermore, the study exclusion criteria
were the same as the OCD group.

The demographic data questionnaire was used to collect
information about gender, age, educational level, marital
status, and the number of children. The Y-BOCS was
employed to rate the obsessions and compulsions [12,
13]. This questionnaire is a semi-structured interview
to assess the severity of obsessions and compulsions,
regardless of the number and content of current obses-
sions and compulsions. Unlike other questionnaires in
this field, Y-BOCS has a high sensitivity to therapeutic
changes and is widely used for evaluating the effective-
ness of OCD treatment; it is known as the “golden stan-
dard” to assess the severity of OCD symptoms at the
end of treatment [47]. Y-BOCS consists of two parts;
the Symptom Checklist (SC) and Severity Scale (SS).
The SC items are answered by the self-report manner on
a five-point Likert-type scale. In the SS, each obsession
and compulsion is estimated in 5 dimensions, namely
time/frequency, interference, distress, resistance, and the
extent of control. The Y-BOCS dedicates three scores
for the severity of obsessions, the severity of compul-
sions, and a total score, including all items. The correla-
tion coefficient of this tool was obtained as 0.80 to 0.99,
i.e. equal to 0.81 to 0.99 for a two-week interval. The
Cronbach’s alpha coefficient of it was reported to be
0.69 for its internal consistency [22, 23]. Rajezi Esfa-
hani et al. also reported that the Persian version of the
questionnaire has the necessary validity and reliability
in the Iranian population [48]. According to his report,
the internal consistency of the two parts of the SC and
SS lists was 0.97 and 0.95, respectively; their split-half
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validity was equal to 0.93 and 0.89, respectively; and the
test-retest validity of this scale was 0.99.

Initially, the necessary measures were taken to re-
ceive the code of ethics from the Ethics Commit-
tee of Islamic Azad University of Karaj (Code:
IR.IAU.K.REC.1396.88). The convenience sampling
method was performed to select the study participants
and collect the required data after coordination with psy-
chological clinics and pre-determined counseling in Teh-
ran City, Iran. A non-organized clinical interview was
first conducted by a clinical psychologist with patients;
during which, some information was recorded by the
researcher to select the study samples according to the
diagnosis in the patients’ records. During the interviews,
the diagnostic checklists were also completed by the in-
vestigated individuals. If the diagnosis from the check-
list was consistent with the psychiatrist’s opinion or the
diagnosis in the patient’s record, they were selected as
the study participants. Accordingly, the Y-BOCS and ge-
netic assessment were individually performed in them.
SPSS and genetic data SNPAlyze were used to analyze
the achieved data. Hardy-Weinberg equilibrium was
used for genotypic distribution using the y? test (P=0.3),
indicating the equilibrium in the study population.

The sampling (peripheral blood) was conducted in
a test tube, containing 6M EDTA anticoagulant. After
the psychiatrist’s confirmation of the clinical diagnosis
in this group, 5-10 mL of venous blood was obtained
from the study patients and poured into tubes, containing
EDTA anticoagulant (EDTA 6 molar).

April 2020, Volume 6, Issue 2, Number 21

DNA extraction was performed from peripheral blood
by a standard method. Accordingly, DNA extraction
from the peripheral blood was measured by the salting-
out method. The cellular DNA decomposition and sepa-
ration from other cellular components is the first step in
DNA purification. The High Pure Polymerase Chain Re-
action (PCR) Template Preparation Kit (made in Roche,
Swiss) was used to extract DNA. The proliferation of
DNA sequences was performed by the PCR, i.e. a sensi-
tive method for multiplying the sequences of DNA in
the laboratory. Furthermore, a single nucleotide poly-
morphism; rs6265, was selected from the BDNF gene.
The single-nucleotide polymorphism was selected based
on a series of previous studies and according to data-
bases, dbSNP (http://www.ncbi.nlm.nih.gov/SNP/), and
SNPper (http://snpper.chip.org/). Rs6265 in the BDNF
gene was proliferated by PCR. The primer design was
performed using primer 3. The Sanger sequencing, by
the electrophoresis, was used at the end of the DNA syn-
thesis stage; the electrophoresis method on agarose gel
was used for the separation of nucleic acid parts, result-
ing from enzymatic digestion in the RFLP method.

Results

Table 1 reports the demographic information of the
study participants with OCD and healthy controls.

The Chi-squared test data indicated no significant rela-
tionship in gender, educational level, and marital status
between the two groups of individuals with and without
OCD (P>0.05). The t-test data indicated no significant
difference in the mean values of the age of the individu-

Table 1. The demographic characteristics of the study participants in the OCD and healthy control groups

No. (%)/MeantSD
Variables Group P
State OCD Case Control Total
Male 34 (41) 34 (41) 68 (41)
Gender 1
Female 49 (59) 49 (59) 98 (59)
Age (y) 32.78+7.57 31.98+8.03 32.38+7.79 0.506
Below diploma 21(25.3) 17 (20.5) 38(22.9)
Diploma 40 (48.2) 36 (43.4) 76 (45.8)
Associate Degree 2(2.4) 4(4.8) 6(3.6)
Educational level 0.716
Bachelor’s degree 18(21.7) 21(25.3) 39 (23.5)
Master’s Degree 2(2.4) 4(4.8) 6(3.6)
Doctorate Degree 0(0) 1(1.2) 1(0.6)
Single 19 (22.9) 18 (21.7) 37(22.3)
Marital status Married 55 (66.3) 59(71.1) 114 (68.7) 0.681
Divorced 9(10.8) 6(7.2) 15 (9)
@CINS
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Figure 1. The frequency of all types of OCD symptoms in the patient group

als with and without OCD (P=0.716). Figure 1 shows symp-
tom dimensions in the OCD group. According to Figure 1,
the contamination obsession with 62.6% of cases, constituted
the highest frequency of obsession in 83 patients with OCD,
followed by an aggressive obsession with 36.1% and reli-
gious obsession with 26.5%. The collected results also indi-
cated that the highest proportion of compulsion belonged to
the washing group with 69.8%, then control compulsion with
53%, and repetition compulsion with 22.9%.

Table 2 presents the types of genotypic and allelic frequen-
cies in the BDNF gene polymorphisms in the two groups of
patients with OCD and healthy controls

The Chi-squared test results indicated a significant relation-
ship in the genotypic frequencies of various polymorphisms
of the BDNF gene between the study groups (P=0.005). In
this regard, the genotypic frequency of TT was more common
in individuals with OCD, compared to the other genotypes.
There was also a significant relationship in different alleles of
the BDNF gene between the study groups (P=0.003). In this
regard, allele T was more frequent in the research participants
with OCD, compared to those with allele C. The Odds Ratio

(OR) was equal to 1.93 for allele T, compared to allele C at
a confidence interval of 95%. Therefore, allele T increased
the risk of obsession, compared to allele C. Besides, the fre-
quency of allele T was greater in the OCD group, compared
to the healthy controls, indicating that allele T increased the
obsession frequency.

The one-way Analysis of Variance (ANOVA) indicated
a significant difference between the values of the sever-
ity of OCD in terms of different types of BDNF genotype
in patients with OCD (P=0.0001). In this regard, the TT
genotype provided the highest statistical mean severity of
OCD (Table 3).

Scheffe Test indicated findings highlighted a significant
difference between the scores of the severity of OCD in dif-
ferent genotypes in the patient group (P>0.0001). The mean
difference between TT and CC genotypes was much greater.

Discussion

The present study data suggested that the highest obses-
sive mentality belonged to contamination, aggression,

Table 2. Different types of genotypic and allelic frequencies of the BDNF gene in the study participants with OCD and healthy controls

No. (%)
BDNF (rs6265) P
OCD Case Control Total
cT 48 (57.8 49 (59 97 (58.4
Genotype T 27 (32.5 13 (15.7 40(24.1 0.005
cc 8(9.6) 21(25.3 29 (17.5
64 (38.6) 91 (54.8 155 (46.7
Allele 0.003
T 102 (61.4) 75 (45.2) 177 (53.3)
Odds Ratio for (T/C): OR(%95)1.93 (1.24-2.99)
@ CINS
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Table 3. Comparing OCD severity in terms of different genotypes of the BDNF gene in the patient group

Genotype No. Mean+SD F P
CcT 48 17.81+1.40
T 27 24.96+1.48 376.7 0.0001
cCc 8 11.37+0.91

Table 4. Post-hoc test data for comparing OCD scores in terms of BDNF genotypes in patients with OCD

Group Genotype MeantSD Mean Difference P

CcT 17.81+1.40

-6.88 0.0001
T 24.96+1.48
CcT 17.81+1.40

OCD case 6.44 0.0001
CC 11.37+£0.91
T 24.96+1.48

13.59 0.0001
CC 11.37+0.91

JNS

Table 5. The hereditary model of risk of OCD in different genotypes of the BDNF gene

Inheritance Model Genotype ocD Control OR 95%Cl P

TT 27 13

Recessive 2.59 1.22-5.49 0.001
CC+CT 56 70
cc 8 21

Dominant 0.31 0.13-0.76 0.008
TT+CT 75 62
CcT 49 48

Codominant 0.95 0.5-1.76 0.87
CC+TT 34 35

The recessively inherited model in the TT genotype was approved due to a P<0.05 and OR of >1.

religion, physical, sexual, and symmetry aspects. The
obtained results also indicated that washing, control, and
repetition were the most frequent compulsions among
the investigated patients with OCD. More specifically,
the research findings indicated a higher prevalence of
contamination obsession and washing compulsion in
the stud participants. In this regard, Zambaldi et al. [49]
considered the contamination obsession as a common
obsession and the contamination compulsion as a com-
mon compulsion.

In Iran, Ghasemzadeh et al. [50] stated that doubt
was the most common obsession; washing compulsion
was addressed as the most frequent compulsion in the
research sample. Considering the greater number of
female participants, gender should be considered in in-
terpreting and comparing the present study findings. In
conclusion, the achieved results indicated that the great-

CINS

est obsession was contamination (62.2%) and the high-
est practical compulsion was washing (69.8%) in the
explored patients with OCD.

Furthermore, we studied the association of BDNF Val-
66Met polymorphism and the occurrence and severity of
OCD symptoms. The neurotrophic factor derived from
the brain is the most abundant neurotrophin in the mam-
malian brain and plays a role in the growth and survival
of neurons [51]. The lower level of BDNF in the blood
serum of patients with OCD supports that dysfunction in
the expression of neurotrophin is a pathogenetic mecha-
nism for this disorder [52].

The collected data indicated that allele T in this poly-
morphism was associated with an increased risk of OCD
development in the research sample (y>=4.7, P=0.003;
OR (95%) 1.93 [1.24-2.99]). In humans, the methionine
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allele (T) of the BDNF gene is the characteristic of a sub-
set of individuals at risk for OCD [53] (Table 4). Emotion-
al trauma during childhood in methionine allele carriers
significantly increases the risk of obsession (P=0.024)
[54]. The presence of a methionine allele weakens the
BDNF gene activity and may cause poorer functions of
the brain in patients with OCD [45]. The presence of a
methionine allele makes a significant difference in the
brain volume, i.e. the smaller gray matter volume [53],
smaller hippocampal volume [55], the smaller anterior
prefrontal cortex in women [56], and smaller amygdala
volume in the aging population [57]. In terms of patho-
physiology, for the brain, the basal ganglia (putamen &
acumens), thalamus, and amygdala are associated with
OCD [58]. Structural changes in the brain, due to the
presence of various polymorphisms of this gene, could
be considered as a cause of this disorder. Some scholars
indicated that the gene was associated with the severity
of positive symptoms in obsessions (P=0.02); however,
methionine allele in Val66Met locus provides a protec-
tive effect in individuals with OCD [38].

Based on the present study findings, the genotypic
frequency of Val66Met of the BDNF gene differed be-
tween individuals with OCD and healthy participants
(Table 5). In other words, the genotypic frequencies of
CC and CT were higher in the healthy controls, com-
pared to patients with OCD. Furthermore, the greatest
difference between healthy participants and patients
with OCD belonged to the CC levels; indicating the
greater importance of homozygote CC, compared to
the other cases. Studies on the association of BDNF
gene and the susceptibility to OCD signified that the
polymorphisms of the gene affected the sequence of
BDNF protein amino acid [59] and played a pathoge-
netic role in various conditions, such as Huntington’s
disease, Alzheimer’s disease, OCD, and depression,
by creating a defect in the BDNF signaling [60]. The
lower serum level of BDNF reflects a decrease in the
cerebral expression and could be used as a neurobio-
logical indicator in these pathological processes [61].
According to the results of the present study and similar
investigations, Val66Met polymorphisms, as a coding
factor of BDNF could act as a mediator to create the
subgroups of OCD and these confounding factors.

The results also indicated the importance of single-
nucleotide polymorphisms (rs6265) of the BDNF gene
in the emergence of OCD symptoms and its severity.
In addition, homozygous carriers (CC) indicated the
minimum severity of OCD (11.37+0.91). Moreover,
homozygous carriers (TT) indicated the maximum se-
verity of the OCD (24.96+1.48) (P=0.0001) that could

) Caspian Journal of
/ Neurological Sciences

indicate the protective role of allele C in the severity of
OCD symptoms.

Conclusion

The symptoms dimensions of OCD in the explored Ira-
nian sample were similar to other populations; the con-
tamination (62.6%) and the cleanliness (69.8%) were
the most prevalent obsessions and compulsions, respec-
tively. Moreover, the present research findings suggested
an association between BDNF val66Met polymorphism
genotype and OCD in the Iranian sample. There was
a significant relationship between the TT genotype of
BDNF val66Met polymorphism and OCD. The inheri-
tance hypothesis for the TT genotype was the recessive
model.

Finally, the present study had some limitations. For in-
stance, we could address the sample size and the lack
of controlling or studying confounding factors, like the
study participants’ socioeconomic status that could affect
the OCD.
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