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mRNA expression of dopamine receptors in peripheral blood
lymphocytes of computer game addicts
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Abstract Excessive playing of computer games like

some other behaviors could lead to addiction. Addictive

behaviors may induce their reinforcing effects through

stimulation of the brain dopaminergic mesolimbic path-

way. The status of dopamine receptors in the brain may be

parallel to their homologous receptors in peripheral blood

lymphocytes (PBLs). Here, we have investigated the

mRNA expression of dopamine D3, D4 and D5 receptors

in PBLs of computer game addicts (n = 20) in comparison

to normal subjects (n = 20), using a real-time PCR

method. The results showed that the expression level of D3

and D4 dopamine receptors in computer game addicts were

not statistically different from the control group. However,

the expression of the mRNA of D5 dopamine receptor was

significantly down-regulated in PBLs of computer game

addicts and reached 0.42 the amount of the control group. It

is concluded that unlike with drug addiction, the expression

levels of the D3 and D4 dopamine receptors in computer

game addicts are not altered compared to the control group.

However, reduced level of the D5 dopamine receptor in

computer game addicts may serve as a peripheral marker in

studies where the confounding effects of abused drugs are

unwanted.
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Introduction

Computer game addiction is defined as an incontrollable

and excessive use of computer games which may interfere

with person’s daily life. Compulsive playing by users may

ultimately lead to complete ignorance of other forms of

social interactions and make these people focused almost

exclusively on winning in the virtual world of games rather

than doing effort in the real life. Although it has been

claimed that playing computer games may improve some

social and educational aspects of life, however, excessive

involvement in this type of action like many other behav-

iors could lead to addiction and make the person to play

24 h a day for 7 days of the week. In fact, game addiction

is a member of a group of psychiatric disorders called

addictive behaviors (Weinstein 2010).

The dopaminergic mesolimbocortical pathway is one of

the major components of the brain reward system which is

involved in reinforcement and pleasure created by drugs of

abuse and also addictive behaviors (Breiter et al. 2001;

Potenza et al. 2002). The pathway originates from ventral

tegmental area and extends to areas such as nucleus ac-

cumbens, amygdala and hypothalamus (Gardner and
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