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X Chromosome Inactivation in Opioid Addicted Women

Introduction: X chromosome inactivation (XCI) is a process during which one of the two X 
chromosomes in female human is silenced leading to equal gene expression with males who 
have only one X chromosome. Here we have investigated XCI ratio in females with opioid 
addiction to see whether XCI skewness in women could be a risk factor for opioid addiction.

Methods: 30 adult females meeting DSM IV criteria for opioid addiction and 30 control females 
with no known history of addiction were included in the study. Digested and undigested DNA 
samples which were extracted from blood were analyzed after amplification of the polymorphic 
androgen receptor (AR) gene located on the X chromosome. XCI skewness was studied in 3 
ranges: 50:50–64:36 (random inactivation), 65:35–80:20 (moderately skewed) and >80:20 
(highly skewed).

Results: XCI from informative females in control group was 63% (N=19) random, 27% (N=8) 
moderately skewed and 10% (N=3) highly skewed. Addicted women showed 57%, 23% and 
20%, respectively. The distribution and frequency of XCI status in women with opioid addiction 
was not significantly different from control group (P=0.55).

Discussion: Our data did not approve our hypothesis of increased XCI skewness among women 
with opioid addiction or unbalanced (non-random) expression of genes associated with X 
chromosome in female opioid addicted subjects.
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1. Introduction

pioid dependence is defined as compulsive 
seeking and taking of opioid drugs such as 
morphine and heroin and the occurrence of 
withdrawal syndrome when drug taking is 
stopped (Wise & Koob, 2014). Although 

many environmental elements such as stress and social 
factors are likely to affect drug addiction, genetic varia-
tions may also heavily influence the phenomenon (Hiroi 
& Agatsuma, 2005). In a study by Tsuang et al. (Tsuang 
et al., 1998), it has been reported that overall heritabil-

ity for opioid addiction is 54% which could be bifurcated 
into a section accounting for sole genetic variance (38%) 
and another part for common liability (16%) with other 
substances. On the other hand, studies concerning female 
opioid addicts have shown that the role of genetic factors 
in opioid use liability in females is less significant than 
males (Karkowski, Prescott, & Kendler, 2000). Further-
more, a profile of a heroin-addiction epidemic reported 
that males form 74 percent of the addicted subjects (Du-
Pont, 1971). However, it has been shown that craving for 
opioids is considerably higher among women. In addi-
tion, drug, family, medical, and psychiatric Addiction Se-
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