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Summary. There is now evidence that estrogens and 
androgens are exerting their effects in different tissues 
throughout the body. In order to determine the sites of 
action of these steroids, studies have been performed to 
identify at the cellular level the localization of androgen 
receptor (AR) and the two estrogen receptor (ER) 
subtypes, ERa and ERB, specially in the rat, monkey 
and human. In the prostate, AR was observed in the 
secretory and stromal cells. In the testis, Sertoli, Leydig 
and myoid cells were labelled. In the epididymis and 
seminal vesicles, both epithelial and stromal cells 
contained AR. In the ovary, AR was  detected in 
granulosa and interstitial cells. In the uterus, epithelial, 
stromal and muscle cells were all immunopositive for 
AR. In the central nervous system, AR-containing 
neurons were found to be widely distributed throughout 
the brain. In the mammary gland, epithelial cells in acini 
and ducts and stromal cells were demonstrated to 
express AR. In the skin, AR was detected in 
keratinocytes, sebaceous and sweat glands, and hair 
follicles. In addition, AR was also found in anterior 
pituitary, thyroid, adrenal cortex, liver, kidney tubules, 
urinary bladder, cardiac and striated muscle, and bone. 
The ER subtypes are in general differentially expressed. 
While ERa has been predominantly found in anterior 
pituitary, uterus, vagina, testis, liver and kidney, ER6 is 
predominant in thyroid, ovary, prostate, skin, bladder, 
lungs, gastro-intestinal tract, cartilage and bone. In 
tissues which contain both receptor subtypes, such as 
ovary, testis and various regions of the brain, a cell- 
specific localization for each ER subtype has been 
generally observed. Altogether, the recent results on the 
cellular localization of sex steroid receptors will 
certainly contribute to a better understanding of the 
specific role of these steroids in different target organs. 
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Introduction 

The receptors for steroid hormones belong to a 
single receptor superfamily, which includes receptors for 
androgens, estrogens, progesterone, glucocorticoids and 
mineralocorticoids as well as thyroid hormone, retinoic 
acid and vitamin D (Evans, 1988; Carson-Jurica et al., 
1990; Tsai and O'Malley, 1994). The steroid hormones 
are exerting effects that are delayed in onset and are 
called "genomic" effects. These effects are mediated by 
an intracellular receptor. Other steroid hormone actions 
which have been recently described are rapid in onset 
and short in duration and are called "non-genomic". 
Since the non-genomic mechanisms through which 
steroids act to influence cellular activity is elusive, this 
chapter will focus on the localization of the classical 
intracellular receptor. After being activated by a specific 
ligand, this receptor can bind to specific target sites on 
nuclear DNA (termed hormone response elements) with 
high affinity. The binding of receptor dimers in the 
promoter region of steroid sensitive target gene is acting 
to enhance or repress transcription. 

The androgen receptor (AR) and two estrogen 
receptor (ER) subtypes, ERa and ERB, have been cloned 
and fully characterized (Chang et al., 1988; Kuiper et al., 
1996; Mosselman et al., 1996). These findings have led 
to the development of molecular probes to detect ERa, 
ER(3 and AR mRNA and specific antibodies to localize 
the receptor proteins. In order  to determine the 
differential effects of estrogens and androgens, it is 
imperative to identify their target sites.  The  
identification of tissues and cells expressing the genomic 
steroid receptors can be achieved by binding, in situ 
hybridization or immunocytochemical studies. In the 
present review, we will summarize the available data on 
the localization of AR, ERa and ERP as achieved by in 
situ hybridization and immunocytochemistry in rat, 
monkey and human tissues. 

Androgen receptors 

The AR has been cloned in rat and human (Chang et 
al., 1988; Lubahn et al., 1988; Tan et al., 1988). AR 






















