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Short Communication

Absence of the exon 1 coding sequence of 
the androgen receptor gene associated with 
teratozoospermia in a Brazilian population
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ABSTRACT. The androgen receptor (AR) is a protein encoded by 
the AR gene, which when mutated may affect spermatogenesis, the 
process in which spermatozoa are produced; thus, AR mutations 
could lead to male infertility. We examined exon 1 of the AR gene 
in men with idiopathic infertility. Blood or semen samples from 111 
infertile, oligozoospermic (N = 31), asthenozoospermic (N = 23), 
teratozoospermic (N = 33), and azoospermic (N = 24) men were 
analyzed. The extracted DNA was amplified for the exon 1 region 
of the AR gene. There was a significant correlation between the ab-
sence of exon 1 in the AR gene and spermatogenesis defects (P = 
0.015). This association was significant in teratozoospermic men 
(51.5% of the sample). We found that lack of amplification of exon 
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1 of the AR gene by polymerase chain reaction is associated with 
morphological defects in the spermogram.
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INTRODUCTION

Male infertility is associated with 55% of conjugal infertility cases, and is the only 
form of infertility in 35% of all cases (Bordin et al., 2005). It is estimated that worldwide more 
than 70 million couples are infertile, most of which are in developing countries (Ombelet et al., 
2008). Male infertility is characterized by the inability to produce sperm with normal count, 
morphology or motility, or a combination of these factors (de Kretser, 1997; Vogt, 2004; An-
gelopoulou et al., 2007). Spermatogenesis, the process of sperm production, depends on high 
levels of male sex hormones, the androgens (Kang et al., 2003), which must be associated with 
the androgen receptor (AR) to trigger the respective cell events. AR has the capacity to induce 
gene expression and to promote the development of the cell cycle (Yong et al., 2003).

AR is a ligand-activated regulatory transcription protein of the superfamily of nuclear 
receptors, and is encoded by the AR gene (Ghadessy et al., 1999). The AR gene has 8 exons 
that encode 3 main domains: i) the amino terminal domain or transactivation domain (TAD), 
which is encoded by exon 1; ii) the DNA binding domain, encoded by exons 2 and 3, and iii) 
the ligand binding domain (LBD), which is encoded by exons 4 to 8 (Yong et al., 2003; Mooney 
et al., 2003; Zhu, 2005; Singh et al., 2006). Specific mutations have been associated with male 
infertility, and have been identified mainly in the TAD and LBD domains (Vogt, 2004).

This short communication assessed the presence or absence of exon 1, which 
encodes TAD of AR, in men presenting idiopathic infertility. DNA samples extracted 
from blood or semen provided by men with infertility confirmed by spermogram were 
analyzed. The subjects were referred for clinical treatment of infertility in the Laboratory 
of Human Reproduction Studies, Hospital das Clínicas, Federal University of Goiás, Bra-
zil. This study was approved by the National Committee for Ethics in Research, CONEP, 
under authorization number 11979.

MATERIAL AND METHODS

Thirty-one oligozoospermic individuals (who presented low sperm count), 23 asthe-
nozoospermic individuals (showing spermatozoa with abnormal motility), 33 teratozoosper-
mic men (with defective sperm morphology), and 24 azoospermic individuals (with no sper-
matozoa in ejaculate) were analyzed.

Samples of 95 normozoospermic individuals were used as control. Patients present-
ing syndromes or mutations in the AZF region of chromosome Y were excluded. All patients 
signed a written consent form. The DNA samples used were extracted from semen and/or 
blood of 206 patients using the Illustra Blood Genomic Prep kit (GE Healthcare, USA). The 
region corresponding to exon 1 of the AR gene was amplified by polymerase chain reaction 
(PCR) (Mesquita, 2009). The results obtained were analyzed by logistic regression using the 
SPSS 15.0 software. Significance levels were defined as α < 0.05. 
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RESULTS

Mean subject age was 34.58 years (SD = 10.29 years) for infertile patients and 34.47 
years (SD = 7.74 years) for normozoospermic subjects. No statistically significant difference 
was observed between ages (P < 0.614). 

The exon 1 region of the AR gene was not amplified in 17 (51.5%) of teratozoospermic 
subjects, in 3 (13%) of asthenozoospermic subjects, in 3 (9.7%) of oligozoospermic subjects, 
and in 6 (25%) of azoospermic subjects. A significant correlation was observed between the 
absence of exon 1 and infertility as detected by the spermogram (P = 0.015). This significant 
correlation can be explained by the high frequency (51.5%) of teratozoospermic subjects who 
did not amplify exon 1 of the AR gene. 

DISCUSSION

Teratozoospermia is characterized by morphological defects in spermatozoa and corre-
sponds to less than 30% of the normal forms (OMS, 1994). Few studies have associated the muta-
tion in the AR gene with morphological changes detected in spermograms. In a study that analyzed 
the association between changes in exon 1 (concerning CAG polymorphism) and sperm defects in 
Arab and Jewish subjects showing abnormal sperm count, motility and morphology, Milatiner et 
al. (2004) reported a positive correlation only in teratozoospermic patients. The authors concluded 
that longer repeats of CAG polymorphism may cause defects in sperm morphology. Nevertheless, 
Giwercman et al. (2001) and Lund et al. (2003) reported a higher frequency of mutations in exon 1 
of the AR gene in patients with changes in sperm count, azoospermia and oligozoospermia. Yet, it 
is important to note that most studies on male infertility are conducted by the oligozoospermic and 
azoospermic subjects, possibly due to the fact that sperm defects are the most common causes of 
infertility (Ghadessy et al., 1999; Giwercman et al., 2001; Ferlin et al., 2006). 

Most studies conducted on male infertility report the association of changes in sperm count 
with different genetic variables, such as microdeletion of chromosome Y, AZF and DAZ gene, 
and mutation and polymorphisms in nuclear receptors, AR and estrogen receptors (ERα and ERβ) 
(Yong et al., 2003; Vogt, 2004; Fernandes et al., 2004; Gottlieb et al, 2005; Aschim et al., 2005).

The present study examined the occurrence or not of amplification of exon 1 of the 
gene that encodes AR in men presenting idiopathic infertility by PCR. However, it was as yet 
impossible, in this initial approach, to determine the likely mutations (whether point mutations, 
chromosome inversions or deletions) that may have stopped the annealing of nucleotides and 
the consequent non-amplification of exon 1 of the AR gene. Further, more in-depth studies are 
required to identify the type of mutation in exon 1. However, the results obtained in the present 
study are important because they provided the first description of a change in exon 1 of the AR 
gene as a likely cause of male infertility in teratozoospermic men who live in the midwest region 
of Brazil. This study contributes to our knowledge of the relationship between genotype and 
phenotype (teratozoospermia), since current literature on the theme is rather scarce.
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