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Summary. The growth and differentiation of the prostate 
gland are largely dependent on extracellular signaling 
factors. In addition to androgens, many polypeptide 
growth factors function through autocrine or paracrine 
networks. The paracrine interaction between stromal and 
epithelial cells is critical for androgen regulation, 
morphogenesis, epithelial cell  proliferation, and 
secretory differentiation. Efforts to identify the essential 
growth factors and studies on their effects have been 
prompted by the fact that prostate cells in culture need 
substances other than androgens for proliferation. In this 
context, transforming growth factor-a and epidermal 
growth factor, among others,  have been studied 
extensively. Recent advances have suggested that these 
EGF receptor (EGFR) ligands play roles not only during 
glandular development but also during neoplastic 
transformation and tumor progression. The  cell  
responses most relevant to the role of this receptor 
signaling are both mitogenesis and cell motility. The aim 
of the review is to provide an overview of current 
knowledge about EGFR and its l igands in the 
organogenesis and tumorigenesis of the prostate gland. 
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Prostate development 

The prostate gland develops from the embryonic 
urogenital sinus. It can be first  detected during 
midgestation (day 17 in mice and days 18-19 in rats) 
(Cunha et al., 1987) and does not reach adult form until 
adolescence (approximately day 30 in both mice and rats 
(Sugimura et al., 1986; Hayashi et al., 1991). This 
growth is characterized by increased numbers of acini 
with more and more well-developed folding of the 
glandular elements (Sugimura et al., 1986; Hayashi et 
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al., 1991). The prostate pre- and postnatal development 
and adult maintenance of morphology and secretory 
functions are androgen dependent. In all stages of male 
development, androgens act upon specific intracellular 
androgen receptors which have been detected both 
biochemically and autoradiographically (Shannon and 
Cunha, 1983; Takeda et al., 1985). Ablation of fetal 
testes or chemical castration during prostate 
development results in the inhibition of the development 
of the prostate and other male accessory sexual glands 
and other male accessory sexual glands (for review see 
(Cunha et al., 1987)). Postnatally, prostatic development 
was greatly inhibited in experiments where neonatal 
mice or rats were castrated. The castration effect could 
be reversed by administration of testosterone (Price, 
1936). The dependency of the adult prostate on andro- 
gens for the maintenance of morphology and functional 
activity is evident after castration. A remarkable 
reduction in prostatic size was shown in experiments 
performed on rats; prostatic epithelial cell apoptosis was 
observed after castration (Buchovsky et al., 1974; Isaacs, 
1984). In addition, epithelial and stromal cells are lost 
disproportionately (reviewed by (Cunha et al., 1987)). 

As observed in other organs containing an epithelia1 
parenchyma, the development of the prostate is  
dependent upon the interaction between mesenchyme 
and epithelium. Work by Cunha and colleagues (Cunha 
et al., 1992) demonstrated that during prostatic fetal 
development, the mesenchyme and not the epithelium is 
the target site and mediator of androgen induced 
epithelial ductal morphogenesis and differentiation. This 
mediation of epithelial action is believed to result from 
androgens acting directly on stromal cells to elicit the 
synthesis of growth factors, and likely results from a 
linked epithelial-stromal-epithelia1 signaling loop 
described in the next section. 

Prostate fluid contains the highest concentration of 
EGF in the human body (Marti et al., 1989). EGF and 
other EGF receptor (EGFR) activating factors (including 
TGF-a  and amphiregulin) have been shown to be 
expressed in normal and neoplastic prostate cells (Eaton 
et al., 1988; Nishi et al., 1988; Connolly and Rose, 1989; 
Wilding et al., 1989; Liu et al., 1993). However, it is 
















