http://rjms.iums.ac.ir Voo eV ojlad YA o )55 15jl) 1sSaitjs ogle alan

£ rs™ € eram Bvyer oCoy e )0

;
?c.

e

&
.~/
£ ‘|

Crs Ba8

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

dm) gt 0 SLd(y 90 JmmoT S JU8 5 g jiko 3190 43 SLuist b dad o ST (o (SS9l (w y
Jbcdgud il > SISl il (61510 Iolizo L 3 (meligd (as Sl el

Oyl o e oMol Sl oSty etse anly ¢ uolidp > g 1> > 09,5 160 pog LS o
hr-mohajerani@jiau-arak.ac.ir (Jstuwe sdiw s #) ol pl « ST ST anly oMabolil olfitily ¢ ol Cany 095 2 1 2 Lo Lo youos

EXN €3

o jlgals’

qoedyse sk

clo gy cosl od > (Sige oS (S 350 )3 5 20 dxgi p i SIS elge 5 oy 4 (Il (ol 18R g i
S Sl e an ol 8l Sy was g aSsERe S8 (Sbj ey Glawste)l wan iy e ol
03555 9 gl Jofs O bl aalllan Ban S o wal b wiloyme (slaculled GISG] a6yt Jleinl b (s pdy o5 g Canmilus
coolygd O 9 Ol Slwyplay 4 boye slagj > ool g ld) i g jaes dlgo 4 dliel b lasye o I (s gl 3

Canl)bcigis amalys GGl Al glls ololine

3D (S S aged gy dm A5l o IS JLcdgis (slap o S5y dline 3,31 1) yil i (glol dmol 31 939)
jelciguis gla)lidy b olyon B p aiilo ) yeokio b loyd ot yuste dlge dr ylalime o pi5 B Slaw dy ywyzwd
Aoy 0ah S5 pe |y lap o &5 ol Sy Jilus &5 SLLS laglyi o (B ) 35 5 ol Llse 5 S alex
oy y90 RELP Jios g 450 35,0 j DRD2 (5 s Taql 4 (SLCOA3)DAT-1 s VNTR quudyg0 b
28 )3

03 ;3 X391 (AYY)LOR T (clys Slolyd oy oaimaylis DAT-1 40 bp VNTR 5 waed g0, b ol saidl
35 lm 390 (£F) TOR/V-R asy 5t iiold Bl L s (Slglyd oy yieS g sl 1,8 (77 ) OR awy
191y 9 A2/A2 (o plis )3 (/55) 39 A2 T 4y 3daie Slolyp o iy DRD2 Tagl A (SNPys,va)
(78) sy E s Jlohd e LAT/AL

Sl S ol adlllan 3 (elyg 02558 g 5 pgsl 5 Sl Jgtms sl Sl (oo Slgly (58I 35 o5 i
Ve [OEINE icdl s fol o il Cogss b ol e diloymme (glanylidy LSS 55 g slsel 4 e lgy YMS] Hlen 3ly3l 3 A2 5 V-R o )T
VLYY ol g S o=l o 9 0F ol Jl ool I Sl om o aladly Gl Ll ) Slyseen (2l (o315 sla Sy L il
285 aomii | b lid,

seledsis oy

e s 538 sgdlis o5
286 Jo ol 05 S los g

o ol a oloiwl o gl
Nomoradi H, Mohajerani HR. Evaluation of the relative frequency of alleles associated with drug addiction and
violent behavior in dopamine neurotransmission genes among addicts with a history of violent crime. Razi J

Med Sci. 2021;28(7):75-82.

sl 43 )5 <3 940 CC BY-NC-SA 3.0 b Galloo SI3T (s piand s yg00dy Allite ¢yl Hituisl™

Yo


https://orcid.org/0000-0003-4825-9006
https://rjms.iums.ac.ir/article-1-6525-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

Razi Journal of Medical Sciences. 2021;28(7):75-82. http://rjms.iums.ac.ir

\e21PaN 40 AjisiaAIuN ued|

{ Original Article

Evaluation of the relative frequency of alleles associated with drug addiction and
violent behavior in dopamine neurotransmission genes among addicts with a

history of violent crime

Hamidreza Nomoradi: Department of Criminal Law and Criminology, Maybod Branch, Islamic Azad University, Maybod,

Iran

Hamhd Reza Mohajerani: Assistant Professor, Department of Biology, Arak Branch, Islamic Azad University, Arak, Iran

(* Corresponding author) hr-mohajerani@jiau-arak.ac.ir

Abstract

Background & Aims: Criminal delinquency includes disruption of family relationships,
substance use disorders, failure in educational and professional fields, and constant
participation in violent criminal acts, which results in resentment of the victims of these
criminal acts, as well as their families and relatives in the community. Clinically, relying on
medical findings can deepen human understanding of the causes of these crimes and prevent
them. Mental danger from the perspective of psychopathology has a very long history (1). In
connection with violent crime, four types of neurotransmitters have been studied more than
others: serotonin, norepinephrine, epinephrine, dopamine (monoamines), genes involved in
dopaminergic neurotransmissions, such as dopamine. And dopamine-2 receptor carriers are
candidate genes to justify the causes of antisocial behaviors. Polymorphism in dopaminergic
genes has been linked to psychiatric and developmental disorders such as ADHD and autism.
Also, dopaminergic antagonist drugs are used to control aggressive human behavior (4). To
examine the genetic aspects of a crime, the technique of determining the genetic structure is
a process in which differences in a person's genetic makeup are determined by examining a
person's DNA sequence by comparing it to another personal sequence or a reference
sequence. The relative frequency of alleles associated with drug addiction and violent
behavior in dopamine neurotransmission genes has been studied among addicts with a
history of violent crime (5).

Methods: In this study, by available sampling method, 50 people were selected from among
the thieves of violent behaviors, including bags and mobile phones, and participants in street
fights who had a history of at least one of these crimes. None of the participants had a history
of schizophrenia and/or antisocial personality disorder, aggression, child trauma, child abuse,
or various types of abuse (based on diagnostic criteria (DSM-IV TR). The scope and method
of study for all participants Were given and informed oral and written consent was obtained
from them.

Intravenous blood samples were taken from the study participants. DNA was extracted from
venous blood using a DNA extraction kit (Sinagen, Iran) according to the prepared protocol.
The DNA concentration of the obtained sample was between 15 and 200 ng / pl. The isolated
DNA of the samples was kept at 20 ° C until the time of analysis. All laboratory steps were
performed in double-blind. Using appropriate primers of 40 bp VNTR polymorphism related
to the DAT-1 gene, as described by Vandenberg et al., Was genotyped (5). Polymorphisms
of all individuals for Taql A marker in dopamine D2 receptor were genotyped according to
the method used by Qadir, which was examined by RFLP analysis. The frequency of alleles
and genotypes was shown as numbers (percent) which were determined by direct counting.
Results: In the present study, the frequency ratio of different alleles of the studied genes has
been investigated. DAT-1 40 bp VNTR polymorphisms include R9, R 10, R99 R /, 10R /
10R. The results show the highest frequency for the 10R allele (72%). The next order was 9
R (30%) and the lowest relative frequency with a large difference belonged to 10R / 10R
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(4%). Therefore, the pattern of relative abundance of alleles in the studied samples was as
follows: 10R> 9R> 9R / 9R> 10R / 9R> 10R / 10R. The other gene understudy was DRD2
Taql A (SNP). The results show the highest frequency for the A2 allele (66%), followed by
A2 / A2 and finally Al / Al with the lowest relative frequency (6%). The alleles in the
studied samples were as follows: A2> A2 / A2> A1> A2/ Al> Al /Al.

Conclusion: DAT-1 40 bp VNTR has been suggested as a gene responsible for various
psychiatric disorders. Previous studies have shown that gene polymorphism (VNTR) is
associated with aggressive and antisocial behavior that is consistent with the results of this
study.

Yang et al. Found the 9R allele of the DAT-1 polymorphism as a significant risk factor for
extroverted behavior in a sample size of young children. Similarly, the 9R minor allele of the
DAT-1 VNTR as a risk allele is involved in cocaine poisoning and alcohol dependence (7) .
In contrast, other studies have reported an association between ADHD and violent
delinquency and the prevalence of the 10R DAT-1 VNTR allele. A similar study did not
show a role for the same DAT-1 VNTR in the extraversion of behavior and communication
problems in a general population. Due to the existence of multiple control groups in previous
studies that have a reference sentence (as a group that has not committed a crime of violence)
and due to the limitations of this study, if we compare the many ratios in the samples of this
study with control groups of previous studies, it will become clear that a similar pattern, In
other words, the order of the frequency ratios of alleles in violent and addicted criminals is
different from that of normal individuals (10). The dopamine D2 receptor, encoded by the
DRD2 gene, is a receptor coupled to the presynaptic as well as postsynaptic G protein
located in dopaminergic neurons. In the population of East Uttar Pradesh, India, the
frequency of the A2 allele was higher than the A1l allele, which is not consistent with the
results of the present study. Some heterogeneity between study results and biases may be due
to differences in the race population. The results of a meta-analysis study showed that the
frequency of Al minor alleles related to TaqlA polymorphism varied significantly in
different populations. In European control subjects, the frequency of the Al allele was about
19% (6% - 44%). It was significantly lower than the equivalent in Asian control subjects
(about 38%). Also, European and Asian alcoholics both had high doses above the Al allele
(12). Showed that it is consistent with the results of this study which indicate the high
frequency of A2 allele in drug addicts and perpetrators of violent crimes. In vivo and in vitro
tests have shown that DRD2 is a gene predisposing to alcohol consumption. Dopamine
receptor (DRD2) D2 gene variability is strongly associated with opioid addiction. DRD2
polymorphisms, located in intron 2 (Taql B), are significantly associated with multidrug
addiction, but so far the relative abundance of alleles of this gene in addicted individuals
Drugs (treated with methadone) have not been studied. Therefore, it was not possible to
compare the results of the present study with similar studies in this field (13). As a result, the
pattern of the superiority of the A2 allele over the other alleles in the present study does not
necessarily mean that it is consistent or inconsistent with the findings of other studies, but it
can also show the importance of this gene in its indirect effect on drug addiction or
committing violent crimes (14).

Although the relative frequency pattern of alleles of genes responsible for dopamine receptor
transport in the present study is very similar to the gene pattern of individuals with mental
disorders leading to violent behaviors associated with violence, a causal relationship between
the frequency of specific alleles cannot be deduced.
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