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Relation of addiction with dopamine 2 receptor (DRD2)
TaqglA polymorphism in heroin addicts

Baris YILBAS,' Neslihan AKKiSi KUMSAR,? Nesrin DILBAZ?

ABSTRACT

Objective: To understand the etiologic reasons of heroin addiction will make an important contribution to the
prevention and treatment of this disease. It is thought that DRD2 TaqlA gene polymorphism affects the reward
system by causing hyperdopaminergic activity and thereby might also lead to the development of substance
addiction. The purpose of this study is to examine the possible relation between TaglA polymorphism and heroin
addiction. Methods: One hundred patients, who applied to Ankara Numune Hospital Alcohol and Substance
Treatment and Training Centre for treatment and were diagnosed with heroin addiction as a result of the clinical
evaluation that was conducted in accordance with DSM-IV were included in this study. One hundred healthy
volunteers, who accepted to participate in the study as the control group and were matched with the patient group
in terms of age and gender, were involved. Results: There was no statistically significant difference between the
patient and control groups in terms of Al allele carrier. As a result of the evaluation that was performed by dividing
the patient group into two groups according to Al allele carrier, no statistically significant relation was determined
between the substance-use features and Al allele. Conclusion: DRD2 TaglA polymorphism, which is known to be
associated with reward pathways, cannot be a genetic factor that is effective on the development of heroin addiction
alone and it is required to consider different genes and gene-gene interactions in broader sample groups in order
to determine the genetic factors causing the addiction. (Anatolian Journal of Psychiatry 2016; 17(3):181-187)
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Eroin bagimlilarinda dopamin 2 reseptér (DRD2)
TaqlA gen polimorfizmi ile bagimhilik iliskisi

oz

Amag: Eroin bagimhiliginin etiyolojik nedenlerinin anlagiimasi, bu hastaligin 6nlenmesinde ve tedavisinde énemli
bir katki saglayacaktir. Son yillarda yapilan calismalar, bagimlilik gelisiminde 6dl yolaklarinin ve dopaminerjik
sisteminin énemini vurgulamaktadir. DRD2 TaglA gen polimorfizminin hipodopaminerjik aktiviteye neden olarak
6dlil sistemini etkiledigi ve madde bagimliligi gelisimine neden olabilecegi diisiiniilmektedir. Bu ¢alismada, TaqlA
polimorfizminin eroin bagimliligi ile olasi iliskisinin incelenmesi amaglanmigtir. Yontem: Bu g¢alismaya Ankara
Numune Hastanesi Alkol Madde Tedavi ve Egitim Merkezi’ne tedavi igin basvuran, DSM-1V élglitlerine gbre yapilan
klinik degerlendirme sonucu eroin bagimliligi tanisi alan 100 hasta alindi. Kontrol grubu olarak ¢alismaya katiimayi
kabul eden, hasta grubuyla yas ve cinsiyet bakimindan eglestiriimis 100 saghkli géndillii alindi. Bulgular: Hasta
grubu ve kontroller arasinda A1 aleli tasiyiciligi agisindan istatistiksel olarak anlamli fark yoktu. Hasta grubunun A1
aleli tasiyiciligina gére iki gruba ayrilmasiyla yapilan degerlendirmede madde kullanim &zellikleriyle A1 aleli
arasinda istatiksel olarak anlamli bir iliski saptanmamistir. Sonuglar: Calismamizin sonuglari, édil yolaklariyla
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iliskili oldugu bilinen TaqlA polimorfizminin tek bagina eroin bagimiiligi gelisimi ile iliskili olmadigini géstermektedir.
Bu galisma, karmasik bir yapiya sahip olan eroin bagimliliginin tek bir genetik faktérle aciklanamayacadini, genetik
faktérler kadar baska faktérlerin de eroin bagimliligi gelisiminde rol oynayabilecegdini, bagimliliJa neden olan gene-
tik etkenlerin bulunabilmesi igin gok daha genis 6rneklemlerde, farkli genlere ve gen-gen etkilesimlerine bakilmasi
gerektigini diigtindiirmektedir. (Anatolian Journal of Psychiatry 2016; 17(3):181-187)

Anahtar sdzcukler: Eroin bagimliligi, 6ddil yolaklari, DRD2 TaqlA polimorfizmi

INTRODUCTION

Being associated with health problems and
mortality, heroin addiction has great economic
and social expenditures, as well. The heroin is
used in an increasing way and it becomes easier
to reach substances.! Studies that examine the
genetic factors in the development of substance
addiction attract attention. However, the data on
this subject has not been sufficient yet.

Recent publications have emphasized the im-
portance of reward pathways in the development
of addiction. A number of substances that cause
addiction (such as alcohol, nicotine, heroin)
show an effect by activating dopaminergic re-
ward pathways.2?® There are some findings that
show the importance of mesocorticolimbic path-
ways, dopamine and especially D2 dopamine
receptors (DRD2) in remunerative and positive
reinforcement effects of addictive substances.? It
is thought that individuals who develop addiction
have a reward deficiency caused by the dopa-
minergic hypoactivity in D2 receptors and these
people use dopamine-enhancing substances in
order to overcome this.*

TaqlA polymorphism is localized approximately
10 kb below D2 dopamine receptor (DRD2)
gene.> Two alleles were determined regarding
TaglA polymorphism; Al and A2. A1Al1 and
A1A2 genotype carriers are accepted as Al+,
and A2A2 carriers are accepted as Al-.° In
several PET studies, a low D2 activity was
determined in all areas of striatum in those who
had Al allele.”® In addition to this, glucose
metabolism decreased in dopaminergic areas in
those who carry Al allele.’® Since TaglA poly-
morphism causes hypodopaminergic activity, it
is associated with the reward deficiency syn-
drome and those who have Al allele are thought
to have the risk of developing addiction.* Thus,
TaglA polymorphism attracted the attention of
those who dealt with addiction and a number of
studies were conducted in order to examine its
possible relation especially with alcoholism.
While a relation was determined between the
TaqlA polymorphism and alcohol addiction in
some of these studies.!'® There are also
studies that determined no relation.*1” Then

these studies were examined in a meta-analysis
study and as a consequence, a statistically signi-
ficant relation was determined between alcohol
addiction and TaqlA polymorphism.1® Further-
more, there are also studies that make us think
that there might be a relationship between the
marijuana and cocaine?® addiction and TaqlA
polymorphism.® Some of studies determined a
relationship between TaqglA polymorphism and
heroin addiction.?1-23 Besides, it is thought that
TaqlA polymorphism might affect not only the
development of heroin addiction, but also the
severity of addiction.2222 On the other hand,
there are also studies that determined no relation
between heroin addiction and TaqlA polymor-
phism.24.25

The relation between the heroin addiction, se-
verity of heroin addiction and TaglA polymor-
phism is examined for the first time in the Turkish
society by means of this study.

METHODS

Patient selection

The study sample group was consisted of pa-
tients, who applied to Ankara Numune Hospital
Alcohol and Substance Treatment and Training
Centre for treatment. As a result of the assess-
ments; 100, 18-65 year old patients, who were
diagnosed with heroin addiction syndrome ac-
cording to DSM-IV, were involved in the study.
100 healthy volunteers, who accepted to parti-
cipate in the study and were matched with the
patient group in terms of age and gender, were
involved in the study as the control group. All of
the participants of the study filled out the in-
formed consent form in written. Approval was
obtained from the Ethics Committee of Ankara
Numune Training and Research Hospital. All of
the volunteers of the study were applied with
sociodemographic data form and Structured
Clinical Interview (SCID-l) for DSM-IV Axis |
Disorders.

Inclusion criteria for the study were; being diag-
nosed with heroin dependence according to the
DSM-1V, having the cognitive capacity to com-
prehend the tests and instructions to be given
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and being literate. Inclusion criteria for the cont-
rol group were being a healthy voluntary parti-
cipant between the ages of 18 and 65, having no
psychiatric disorder, having no misuse and/or
dependence of alcohol or other substances
having no family history in terms of alcohol/sub-
stance addiction (In 1st and 2nd degree rela-
tives) and having the cognitive capacity to read
and comprehend the tests and instructions and
being literate. Exclusion criteria for the study
were; being diagnosed with comorbid axis | or
axis Il disorder according to the DSM-IV-TR,
having dependence of substances other than
heroin or cigarette, having Body Mass Index
(BMI)>25kg/m2, being diagnosed with a somatic
disease (hypertension, diabetes mellitus).

Instruments

Sociodemographic Data Form: This is a form
which was developed by researchers, includes
information such as age, gender, marital status,
and educational level, and is used to evaluate
the characteristics of patients.

Structured Clinical Interview for DSM-IV Axis
| Disorders (SCID-I): This is a structured clinical
interview scale that was developed to establish
Axis | diagnoses, which was structured by First
et al.?® Its adaptation and reliability studies for
the Turkish population were conducted by
Corapgioglu et al.®0

Procedure

Blood samples of 5 cc were taken from the
patient group and healthy control group and kept
within tubes of 0.5 M EDTA at -20°C. Genomic
DNA purification was made by using Whole
Genomic DNA Extraction Kit. 6 mM MgCl:
(Bioron, Germany), 200 uyM dNTP (Bioron,
Germany), 0.45 pmol/ul from each primer
(Alpha, Canada) 5’ cacggctggccaagttgtcta3’ and
5’'gagcaccttcctgagtgtcatcaa 3' (Gen No: AF
050737.1), 2.5U/ul Hot Start Tag DNA poly-
merase enzyme (Bioron, Germany) and PCR
tamp were used for PCR amplification. ~100 ng
DNA was placed within the PCR musk for
amplification. Amplifications were performed at
94°C for 5 minutes, and in 22 phases with 37
cycles at 94°C for 1 minute, 60°C for 1 minute,
72°C for 1 minute after the denaturation and then
with an extension program at 72°C for 7 minutes.
Amplification products were conducted within an
agarose gel of 1.5% and then analysed by
seeking a band having the size of 310 base pairs
(bp) under the UV transilluminator with the help
of a 100 bp DNA molecular weight indicator. In
order to determine DRD2 Taq 1A genotype,

amplification products were incubated with 5
unit/ul Tag | (5TCGA 3’) restrictive enzyme at
65°C for 16 hours. Cutting products were evalu-
ated with 100 bp DNA molecular weight indicator
within the UV transilluminator after the agarose
gel electrophoresis of 2%. Since the PCR pro-
duct involves an enzyme cutting site under nor-
mal conditions, it is cut and forms two bands of
179 bp and 131 bp for Normal (CC). If a mutation
and a transformation of C>T occur at the afore-
mentioned point, the enzyme is not cut. Thus,
bands of 310, 179 and 131 bp form for the
Heterozygote (CT) and bands of 310 bp form for
the homozygote mutant (TT).

Statistical methods

The control group was checked in terms of
whether the Hardy Weinberg balance could be
provided in terms of the frequency distribution of
genotypes or not. Intergroup means were inves-
tigated with the Mann Whitney U test since the
number of groups was two and the distribution
was not normal; and intergroup means were
investigated with the Kruskal Wallis test since
the number of groups was three and the distribu-
tion was not normal. Categorical variables were
evaluated with Pearson’s chi-square. Results
were accepted to be statistically significant for
p<0.05.

The data were analyzed with the software prog-
ram of SPSS for Windows 11.5.

RESULTS
Sociodemographic findings

The study sample group consists of a total of 200
people; 100 in the patient group and 100 in the
control group. In the patient group, 92 were male
(92%), eight were female (8%) and the average
age was 29.13+£10.6. In the control group, on the
other hand, 92 were male (92.0%) and eight
were female. There was no statistically signifi-
cant difference between the groups in terms of
age and gender (p>0.05). However, the educati-
onal level was lower (p<0.001) and the number
of single individuals was greater (p=0.005) in the
patient group.

Substance-use features of the patient group

Sixteen of patients had no substance experience
other than heroin and all of them have still used
only heroin. Regarding the first substance that
was tried, it was marijuana for 58 and heroin for
21. While 77 of patients used the substance
through inhale, 11 used it through vascular
access and 12 used it through both methods.
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Regarding the heroin-use in the patient group,
59% used less than 1 gram, 31% used between
1-3 gr and 10% used more than 3 gr. Seventeen
of those who used heroin through vascular
access had previously shared injector. As a
result of the viral markers that were examined,
while three of them had Hepatitis B, 16 had
Hepatitis C and none of them had HIV.
Regarding the story of substance-use in the
patient group, 22 individuals had it in one of their
first degree relatives and six of them had it in
more than one first degree relatives.

Comparison of the patient and control group
in terms of DRD2 TaqlA gene polymorphism

There was no statistically significant difference
between the patient and control group in terms
of Al allele carrier (p=0.687) (Figure 1).

Examination of the substance-use features
of the patient group according to Al allele
carrier

The patient group was divided into two groups
based on being Al allele carrier and some sub-
stance-use features were compared. There was
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Figure 1. Comparison of the patient and control group in terms of DRD2 TaglA

polymorphism (Al allele frequency)

Table 1. Comparison of substance-use features and Al allele carrier in the patient group

Al+ (A1lAl, A1A2) Al- (A2A2)
n % n % p

Amount of heroin being used >0.05
<lgr 18 48.6 41 65.1
1-3gr 15 40.5 16 25.4
>3 gr 4 10.8 6 9.5

Heroin-use method >0.05
Through inhalation 30 81.1 47 74.6
Through vascular access 3 8.1 8 12.7
Through both methods 4 10.8 8 12.7

Injector sharing >0.05
Available 6 16.2 11 175
N/A 31 83.8 52 82.5

Family history >0.05
N/A 26 70.3 46 73.0
1 8 21.6 14 22.2
>1 3 8.1 3 4.8
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no statistically significant difference between the
groups in terms of the amount of heroin being
used, substance-use method and injector
sharing (p>0.05). Besides, no relation was de-
termined between the family history and Al
allele carrier in terms of the substance-use

(Table 1). No relation was determined in the
patient group in terms of DRD2 TaglA poly-
morphism, age of the first substance trial, age of
the first heroin-use and total durations of heroin-
use (p>0.05) (Table2).

Table 2. Comparison of substance-use durations of patients according to Al allele carrier

Al+ (Al1A1, A1A2) Al- (A2A2) p
Age of the first substance-use 15.0 16.0 0.722
Age of the first heroin-use 26.0 21.0 0.070
Duration of heroin-use (year) 3.0 3.0 0.582
DISCUSSION addiction and TaqlA polymorphism. For that

In this study, patients who were diagnosed with
heroin addiction syndrome and still used no
substance other than heroin were compared with
the healthy control group, which was matched in
terms of age and gender and use no alcohol and
substance, in terms of DRD2 TaglA gene poly-
morphism, and it was aimed to indicate the pos-
sible relation between the heroin addiction and
polymorphism. Besides, the validity of the hypo-
thesis, which asserts that TaqlA polymorphism
affects not only the development of heroin addic-
tion, but also the severity of heroin addiction and
compliance of patients to treatment, was exa-
mined.

It was determined that D2 Dopamine receptor
density was low at rate of approximately 30-40%
in Al allele carriers.®? In individuals with A1+, it
is thought that the low dopamine activity forms a
sensitivity against the rewarding effects that are
formed as a result of the substance-use. Thus,
TaqglA polymorphism was associated with the
substance addiction. While the fact that no
relation was determined between the heroin
addiction and TaglA polymorphism in this study
contradicts with studies that determined a
relation between this polymorphism and heroin
addiction.?1.223133 |t supports the results of
studies that have not determined a relation.?425
Also a recent study showed that the
ALDH2*1/*1, ADH1B*1/*1, and ADH1B*1/*2
genotypes may interact and protect their carriers
against heroin dependence and the protective
effect may be varied by the DRD2 gene poly-
morphism.32

The second part of our hypothesis aimed to
show the relation between the severity of heroin

purpose, in parallel with previous studies, the
amount of heroin being used (gram/day) and
heroin-use method were considered an indicator
of the severity of addiction. No relation was
determined between the amount of substance
being used, substance-use method and Al allele
carrier in the patient group. Additionally, there
was no relation between substance-use features
such as the age of the first heroin-use, injector
sharing, and this polymorphism. This result
contradicts with publications, which show that
heroin users with Al allele use substance two
times greater than heroin users that carry no Al
allele.?12232 The fact that we determined no
difference in those who had an alcohol or
substance-use disorder in their family in terms of
A1l allele frequency compared to those who had
none makes us think that this polymorphism has
no association with the family history.

As far as we know, the relation of family history
and TaglA polymorphism in heroin addiction has
not been examined before. In our study, we also
researched the hypothesis, which asserts that
Al allele carrier deteriorates the adherence to
treatment in heroin addicts. For that purpose, we
approached the hospitalization duration of
hospitalized heroin addicts as an indicator of the
adherence to treatment. The literature involves
studies that determine and do not determined a
relation between the response to the methadone
treatment and TaglA polymorphism in heroin
addicts.?4#2532 No relation was determined be-
tween Al allele carrier and treatment durations
in our study. Since there was no specific treat-
ment aimed at heroin addiction in our country
during the period when we started the study, we
were not able to examine the effect of Al allele
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carrier on the response to treatment

Considering the limitations of our study, at first
even though we have a similar number of
samples with majority of previous studies, the
number of individuals might not have been
sufficient for a strong statistical data. Secondly,
since the rate of woman was insufficient in the
patient group, we could not examine whether the
effect of TaqlA polymorphism on the addiction
development showed a difference among the
genders or not. Difference of gender has a great
importance in examining the role of genetic
factors in the addiction development. It is as-
serted that processes regarding the addiction
development start and progress more easily in
men compared to women and this is related with
the fact that D2 receptor density is lower in men
compared to women.834 There is only one study
in literature, which signifies that the relation
between the heroin addiction and TaglA poly-
morphism might create a difference on gen-
ders.®? Being differed from other studies on this
subject, in this study that was conducted by
Perez and colleagues, 121 women in total were
included in this study; 74 in the patient group and
47 in the volunteer group and it was determined
that the relation between genders in terms of
heroin addiction and Al allele showed a differ-
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