Childhood Studies Oct.2018

DR D2 polymorphism in Egyptian with Attention-Deficit Hyperactivity Disorder Children sample

Marwa Mohamed Moro*, Howida Hoseny El Gebaly** Eman Ahmed Zaky***, Tarek Mostafa Kamal****
Medical Studies Department, Faculty of Postgraduate Childhood Studies, Ain Shams University
**Professor of Pediatrics, vice dean Faculty of Postgraduate Childhood Studies, Ain Shams University

***Professor of Pediatrics, Faculty of Medicine, Ain Shams University.

****Consultant of Human Genetics, Faculty of Medicine- Ain Shams University.

Abstract
Background: ADHD is a highly heritable disorder. Several genes were found to be involved; one of the commonest genes is dopamine D2 gene
which was found to be associated with ADHD.
Objectives: The purpose of this study was the correlation of the children with ADHD DRD2 gene polymorphism. We hypothesized a positive
correlation of DRD2 polymorphisms in ADHD patients.
Methodology: Our research sample included 100 children aged between 4 and 12 years (8.1% 1.8). The ADHD group consisted of 50 cases;
diagnosed by Diagnostic and Statistical Manual of Mental Disorders, fourth Edition TR (DSM- IV- TR), and the 50 control of comparable age
and sex. PCR- RFLP analysis was done for the detection of the DRD2 polymorphism
Results: Al allele was more encountered in cases compared to controls, while the A2 allele was significantly more prevalent among controls. A2
allele was statistically insignificant more encountered among mildly inattentive cases, and mild and moderate hyperactivity.
Conclusion: ADHD was significantly associated with dopamine D2 Taql A Alleles polymorphism in the current study.
Keywords: Attention- Deficit Hyperactivity Disorder (ADHD), D2 Receptor Gene, Polymorphism, Genotype, Phenotype.
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Introduction:

ADHD is one of the most common neurodevelopmental disorders in
young people. It is a developmental disorder characterized by persistent
pattern of inattention and/ or hyperactivity- impulsivity. In the majority of
cases, symptoms begin in childhood and continue to affect a person’s
functioning well into adulthood (APA, 2013; Quinn and Madho, 2014;
Clara et.al., 2015).

ADHD is diagnosed approximately three times more in boys than in
girls. About 30- 50% of people diagnosed in childhood continue to have
symptoms into adulthood and between 2- 5% of adults have the condition
(National Collaborating Centre for Mental Health, 2014).

Studies suggest that untreated behavioral problems pose significant
sociocultural, academic, employment, relationship, and life coping skill
deficits (Waite et.al., 2013).

Despite being the most commonly studied and diagnosed psychiatric
disorder in children and adolescents, the cause in the majority of cases is
unknown; however, it is believed to involve interactions between genetic
and environmental factors (Taylor and Eric, 2014). There are several
hypotheses to explain occurrence of ADHD. One of them is the dopamine
hypothesis which install that dysfunctions in dopamine systems are
responsible for some of the symptoms (Volkow et.al., 2010).

The prevalence of ADHD varies from0.2- 28% in Arab countries. The
prevalence of ADHD in children is between 1.70 and 17.8% according to
DSM- IV TR studies and of individuals diagnosed with ADHD in
childhood the disorder continues into adolescence by 78- 85%, and for 70-
50% of these children, it continues into adulthood (Lara et.al., 2009;
Karakas et.al., 2015).

ADHD is a highly heritable disorder. Studies of twins, families, and
adoptive children or siblings have estimated a heritability ranging from
60% to 90% making it one of the highest among psychiatric disorders
(Geschwind and Flint, 2015).

Dopamine plays important roles in executive functions, motor control,
motivation, arousal, reinforcement, and reward, as well as lower- level
functions including lactation, sexual gratification, and nausea (Schultz,
2007).

Aim of the Study:

Study the relation between dopamine D2 receptor and ADHD in
Egyptian samples.

Design of Study:

Case control study which was conducted at regular working hours for
ADHD patients in a period from June 2015 to December 2017.

Subjects:

X Patients: Fifty diagnosed ADHD children according to DSM IV TR
diagnostic criteria were recruited from the Child Psychiatry Clinic of
the Faculty of Postgraduate Childhood Studies, Ain Shams University
(50 cases ADHD)

X Controls: Fifty of cross matches age and sex were enrolled as well.
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1. Inclusion Criteria:

a. All patients were diagnosed as ADHD according to DSM- IV TR
diagnostic criteria.

b. Both Sexes.

c. Age Group (4- 12) years

2. Exclusion criteria: We excluded any ADHD child associated with IQ
below than 80, diagnosis of pervasive developmental disorders, and
presence of any other medical or neurological diseases.

Methods:

All patients will subjected to the following:

1. Full medical history taking.

2. Clinical Examination.

3. Psychological Assessment:

a. DSM- IV TR criteria for ADHD: to settle the diagnosis of the

disorder.

b. Psychosocial function assessment using Pediatric Symptom
Checklist (PSCL): it designed to facilitate the recognition of
cognitive, emotional, and behavioral problems so that appropriate
interventions can be initiated as early as possible (Little et.al.,
1994).

c. Conner’s Rating Scales- Revised (CRS- R) (parent form): It was
completed by parents to assist in evaluating children with ADHD
(Conners, 1997).

d. ADHD assessment using the ADHD Rating Scale- IV (Collett
et.al, 2003).

e. IQ test using Stanford- Binet Intelligence Scale V5, The Arabic
version (Abu El- Neil, 2011)

4. Genetic study: All of the cases and controls were subjected to
dopamine receptor D2 (DRD2) TAqlAl genotyping by polymerase
chain reaction followed by restriction fragment length polymorphism
for genotyping (PCR- RFLP) analysis as previously described (Grandy
et.al. 1993).

5. Data Analysis: The collected data was organized, tabulated and
analyzed using Statistical Package for Social Science (SPSS version 22)
(SPSS, 2013). The obtained results were considered statistically
insignificant at p- values> 0.05, significant at p- values< 0.05 and
highly significant at p- values< 0.01.

6. Ethical Consideration: Written informed consent was obtained from
parents after explanation of the aim of the study and its benefits.

Results:

The sample of children with ADHD included 43 males (86%), and 7
females (14%); their mean age (8.1 1.8) years. There were 50 controls, 38
of them were boys (66%), and 12 were females (34%) with a mean age of
8.7+ 1.9 years. Consanguinity and family medical history were
statistically insignificantly different between cases and controls (p= 0.231).
According to cognitive functions, cases showed more significant
prevalence in inattention (96.0%) and poor academic performance (98.0%)

compared to controls (P< 0.001). Frequency distribution of the different
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score of DSM- IV criteria as encountered among cases with ADHD are
presented as 20% are inattentive type, 80% were combined ADHD.

ADHD rating scale showed that 80% of cases were associated with
significant inattention, (64%) of cases with significant hyperactivity; with
significant total ADHD index (74%).

Analysis of dopamine D2 TAqlA polymorphism revealed that, the
percentage of Al allele was (42%) versus (27%) among controls. While A2
allele was more prevalent in controls (73%), (p= 0.037, statistically
insignificant). The inattention component of the Conner's score showed
that Al allele was more encountered among moderately and severely
inattentive patients (43.8%, 42.3% respectively), while A2 allele was more
encountered among mildly inattentive cases (p- value= 0.901 statistically
insignificant). The Al allele was statistically insignificant in hyperactivity
subtype of Conner rating scale which appeared in (50%; 33.3%
respectively) of cases with mild and severe symptoms, while A2 alleles
was more prevalent in cases with mild and moderate symptoms (66.7%;
66.7), (p= 0.145 statistically insignificant).

The Al allele is more prevalent in ADHD index with insignificant
difference in cases which appeared in (45.9%) of cases with severe
symptoms (p- value= 0.017), while A2 allele was more encountered in

cases with mild and moderate symptoms (75.0%; 68.2%) (p= 0.389).
Table (1) Frequency distribution of the studied polymorphism as regards Conner rating
scale (inattentive subtype).

Conner's rating scale (inattention subtype) Chi- Square Test
Alleles Mild Moderate Severe 2
X |P-Value
No. % No. % No. %
Al (N=42) 2 33.3% 7 438% | 33 | 42.3%
0.208 | 0.901
A2 (N=58) 4 66.7% 9 56.3% | 45 | 57.1%

Chi- square test (x2) was used for statistical comparison
* Statisticaliy insignificant at P> 0.05, p< 0.01= statistically highly significant
Table (2) Frequency distribution of the studied polymorphism as regards Conner's rating

scale (ADHD index subtype)
Conner's rating scale (ADHD index) Chi- Square Test
Alleles Mild Moderate Severe 2
X P-Value
No. % No. % No. %
Al (N=42) 1 25.0% 7 31.8% | 34 |459%
- - 1.884 | 0.389
A2 (N=58) 3 750% | 15 | 682% | 40 | 54.1%

Chi- square test (x2) was used for statistical comparison
* Statistically insignificant at P> 0.05, p< 0.01= statistically highly significant

Discussion:

ADHD is the most common neurobehavioral disorder of childhood
that is characterized by persistent hyperactivity, impulsivity and
inattention (Cunningham and Jensen, 2012; Gendy et.al., 2107).

The prevalence of ADHD ranges between 0.9% and 20% which raises
concerns about the consistency of estimates and the validity of diagnoses
(Wolraich et.al., 2012).

Dopamine (DA) is a key neurotransmitter modulating essential
functions of the central nervous system (CNS), like voluntary movement,
reward, several cognitive functions and goal- oriented behaviors (Volkow
et.al., 2009)

In the current study, it is suggested that there are correlation between

DRD2 receptor gene polymorphisms and Egyptian ADHD children.
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In the present study; the sample of children with ADHD included 43
males (86%), and 7 females (14%); their mean age (8.1% 1.8) years. There
were 50 controls, 38 of them were boys (66%), and 12 were females (34%)
with a mean age of 8.7+ 1.9 years. This is similar to the study of Keun
et.al (2007) in which the mean age was 8.4 years.

Our study showed that, consanguinity, and family medical history
reported statistically insignificant differences between cases and controls
(X2=2.929; p=0.231). Nafi and Shaheen, (2011) reported in their study of
all school children aged (6- 12) years (both males and females) in Al Qaser
district in South Jordan, and found the prevalence of consanguinity in
ADHD student was 34.8%.

Cognitive functions showed significantly higher prevalence of
inattention (96.0%)& academic performance was poor (98.0%) in studied
cases compared to controls (P< 0.001). This is in agreement with a study
done by Mugnaini et.al. (2006) on primary school students in Italy who
found that academic performance problems were more prevalent among
girls with ADHD.

Al allele was more encountered among moderately and severely
inattentive patients according to Conner rating scale (43.8%, 42.3%
respectively), while A2 allele was more encountered among mildly
inattentive cases (x2= 0.208, p- value= 0.901 statistically insignificant).

The study showed that there was statistically insignificant difference
between ADHD patients and controls as regards Alallele, which was
associated with mild and severe hyperactivity subtype of Conner rating
scale ADHD symptoms (50%; 33.3% respectively), while A2 allele was
more prevalent in cases with mild and moderate symptoms (66.7%; 66.7)
(p- value= 0.145 statistically insignificant). This is in agreement with a
study done by Denys et.al. (2005) who examined a sample of 150 patients
and 150 controls who suffering from impulsivity, and found in their study
that A1 allele of the DRD?2 did not find any similarity between cases and
controls.

Conclusion:

ADHD was significantly associated with dopamine D2 Taql A Alleles
polymorphism in the current study.
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