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INTRODUCTION

Normal development and function of male reproductive organs are
primarily controlled by androgens (N;u et al., 2003). However, estrogen
plays also a role in normal development although it is not well defined but
this refers to that estrogen receptors (ER) are also present throughout the
male reproductive tract. Some studies have documented the effects of ex
ogenous estrogen on reproductive organs of both developing (McLachlan,
1981) and mature (Junlewicz, et aI., 1989) males. Administration of estro
gen to developing fetuses or neonates produces pronounced short - and
long - term effects on the growth, histology, and functional activity of repro
ductive organs (William et aI., 1999).

The complex control and integration of the reproductive system, which
relies on multilevel hormonal control as well as autonomic nervous input,
makes investigations difficult. Altered function of one component will almost
have diverse secondary effects on other components. It is often difficult to
separate primary and secondary events when considering mechanism of
action or toxicity. Many hormones and toxicants result in wide spectrum of
morphological and physiological secondary effects (Michaal at aI., 1986).
Moreover, our knowledge of how chemicals affect male genital organs is
superficial. It is generally based on examination of the end stage result or a
cfinical observation of disease. In order to understand the sequelae result
ing from disruption of a particular target site by hormonal manipulations, the
normal physiological interaction and responses must be appreciated
(Micheal et al., 1986).

However, it is clear that the male reproductive tract is more sensitive
to the deleterious effects of estrogens during early development than sub
sequently (Pylkanen at aI., 1991). An important step in understanding the
role of estrogen during normal development and the deleterious effects of
exogenous estrogen administration is to determine the tissue specific pat
tern of ER expression in these organs (Tsurusaki at aI., 2003).
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It has been revealed that the developing prostate in rat and human
shows broad similarity of the two species. One of the differences between
the human prostate and rat prostate is the relatively low proportion of basal
cells in the rat prostate, as compared to the human gland, where basal
cells form a virtually continuous sheath subjacent to the luminal epithelium
(Hayward et aI., 1996). At birth the rat ventral prostate consists of four
main epithelial cords each with four to six branching points. They showed
canalization by the age of 2 days. By the 9th day ventral prostate could con
tain both small solid epithelial cords and small acini with centra) lumina
(Higgins et aI., 1989).

The mature prostatic acini in the rat are lined by simple columnar epi
thelium with basal nuclei, a large amount of rough endoplasmic reticulum, a
large Golgi apparatus, and numerous secretory droplets. The underlying
basement membrane rests on a layer of connective tissue rich in fibers and
smooth muscles (Creasy and Foster, 1991).

Moverare et al. (2003) reported that androgen can be aromatized into
estrogen, and that estrogen is bound to a specific, high affinity estrogen
receptor protein in the cytosol. The hormone-receptor complex then under
goes some undefined change in the cytoplasm before it is translocated to
the nucleus. Inside the nucleus, steroid receptor complexes are found to
interact with acceptor sites on the chromosomes prior to affecting a biologic
response. Also, Chaisiri et aI., (1978) pointed out that the normal prostate
of some species contains a separate high affinity receptor protein for 17~

estradiol. They reported that estrogens are believed to act by a mechanism
similar to that of androgens. Moreover, Bryan et al. (1983) reported that
the detection of estrogen receptor in prostatic tissue would suggest the role
of estrogen in growth and differentiation of this tissue.

Furthermore, Fixmer et al. (2003) stated that the presence of specific
hormone receptors on or within a cell might indicate potential dependence
of the cell on this specific hormone. Therefore, study of hormonal effects
could possibly arrest the development of diseases in hormonal dependent
organs, as prostate. However a little was known about the changes in es
trogen receptors with the advancement of age.

A variety of techniques inclUding biochemistry, autoradiography histo
fluorescence and recently, the most accurate, Immunohistochemistry were
used to identify receptors in different cell types (Cote and Taylor, 1996).

The aim of the present work is to illustrate the histological picture of
the developing rate prostate and to localize estrogen receptors (ER) distri
bution in attempt to understand the role of estrogen in the development of
this important male accessory gland. It was also aimed to study the effect
of estrogen, tamoxifen and testosterone given neonatally, on the histologi
cal picture and ER pattern of the adult prostate.
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MATERIAL AND METHODS

This study was carried out on eighty male albino rats obtained from
the Nutritional Institute in Cairo. They were divided into two main groups;
untreated and treated groups.

I. Untreated group: consisted of fifty rats, which were subdivided into five
equal subgroups (each of ten rats), after Higgins et al. (1989).
Subgroup 1: at the age of two days (before morphogenesis of the prostate),
Subgroup 2: at the age of one week (after early morphogenesis).
Subgroup 3: at the age of two weeks (early pubertal stage).
Subgroup 4: at the age of four weeks (late pubertal stage).
Subgroup 5: at the age of six weeks (maturation stage). This subgroup was
considered as a control group.

II. Treated group: included thirty rats at the age of two days. They were
subdivided into three subgroups.

Subgroup 1: ten rats received estrogen. Estrogen powder was suspended
in distilled water .Each animal received a daily oral dose of 110 IJg/kg
which is equivalent to the daily therapeutic dose in the adult human (1.25
mg).

Subgroup 2: ten rats received tamoxifen (anti-estrogen). Tamoxifen
(Tamofen) tablets; each tablet contained 40 mg tamoxifen as tamoxifen
citrate, dissolved in distilled water. Each animal received a daily oral dose
of 7.1 mg /kg which was equivalent to the daily therapeutic dose in the
adult human (80mg).

Subgroup 3: ten rats received testosterone (Anderiol capsules). Each cap
sule contained 40 mg testosterone (as testosterone undecanoate) dis
solved in oleic acid. Each animal received daily oral dose of 7.1 mg/kg,
which is equivalent to the daily therapeutic dose in the adult human (80
mq).

The dose of hormones and drugs was calculated according to the in
terspecies dosage conversion scheme of Paget and Barnes (1964). Each
hormone was given orally for 5 days starting from the second day accord
ing to Mc Lachlan, (1981).

The rats of the untreated subgroups were sacrificed by decapitation at
the age of 2 days, 1 week, 2 weeks, 4 weeks and 6 weeks respectively.

The rats of the treated subgroups were sacrificed at the age of six
weeks. The prostates were dissected and specimens were obtained from
the ventral lobes of each. Specimens were then fixed immediately in buff-
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ered forma/ine 10% at room temperature. After fixation, processing into
paraffin sections was performed. The obtainec paraffin sections of Srnrn
thickness were prepared and mounted on glass slides (+ve slides were
used for Immunohistochemistry).

Paraffin sections were subjected to the following:
Haematoxylin and Eosin stains.

Immunohistochemistry for existence, amount, and distribution of estro
gen receptors, which is based on avidin - biotinylated - peroxidase com
plex technique which is an amplified technology for the detection of estro
gen receptors (Zymed laboratories).

Quantitative immunohistohemistry using the image analyzer to meas
ure the area of positive ER cytoplasmic immunoreactivity.

Positive immunohistohemical tissue control

A specimen from breast carcinoma, known to be positive control to
estrogen receptors, was processed exactly as other samples. The speci
men was provided under permission of Professor Akram Nouh, Professor
of pathology, Pathology department, National Cancer Institute, Cairo Uni
versity, without identity of the patient.

Negative immunohistohemical tissue control

It was prepared from a prostatic tissue specimen, but instead of using
a primary antibody; non-immune serum was used.

RESULTS

Histological Results
Untreated group

SUbgroup 1 (2day): the prostate showed epithelial cords, some of these
cords had small central lumina (forming acini); most of the acini were lined
by more than one layer of cubical cells. The fibromuscular stroma was very
abundant (Fig 1).

SUbgroup 2 (one week): the prostatic acini became more obvious with the
presence of few epithelial cords. The prostatic acini were still lined by more
than one layer of cubical cells. The fibromuscular stroma was abundant,
however it was less than that of subgroup 1(Fig 2).

Subgroup 3 (2 weeks): the prostatic acini were more developed. Most of
them were lined by one layer of cubical cells with widening of the central
lumina. The fibromuscular stroma was less abundant (Fig 3).
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Subgroup 4 (4 weeks): the prostatic acini became well developed and lined
by one layer of cuboidal or low columnar cells with wide clear central
lumina. The fibromuscular stroma was greately reduced (Fig 4).

Subgroup 5 (6 weeks): the prostatic acini became lined by columnar epithe
lium with large central lumina (fully developed acini). There was minimal
amount of fibromuscular stroma in between the acini. Basal cells were ob
served between columnar epithelium and basement membrane (Fig. 5).

Treated group

Subgroup 1: the diameter of the prostatic acini was reduced with ultimately
increase in the fibromusular stroma. Some acini became lined by more
than one layer of epithelial cells (epithelial hyperplasia), which led to more
narrowing of their acinar lumina (Fig. 6)

Subgroup 2: no Histological differences were observed in the prostate of
this group (Fig. 7) compared to the control group.

Subgroup 3: the histological picture of the prostate of this group showed no
obvious histological changes (Fig. 8) compared to the control group.

Immunohistochemical Results
Immunohistochemical controls
The Positive control "Breast carcinoma"

Section of breast carcinoma showed a very strong positive ER immunor
activity in the nuclei and cytoplasm of the malignant cells (Fig. 9)

The Negative control

In the section of the prostate of negative control, none of the cells displayed
any positive ER immunoreactivity (Fig. 10).

Untreated group

Subgroup 1 (2 days): a positive ER immunoreactivity could be observed in
cytoplasm and nucleus of the acinar cells. The stromal cells also showed
positive ER- immunoreactivity (Fig.11).By the image analyzer, the mean
area percent of the positive ER immunoreactivity was 34.692 (table 1),
which was very highly significant (P<O.001) (table 2).

SUbgroup 2 (one week): the prostate showed ER immunoreactivity in the
acinar lining epithelium, in both nucleus and cytoplasm. The cells of the
fibromuscular stroma showed ER immunoreactivity (Fig. 12). By the image
analyzer, the mean area percent of the positive ER immunoreactivity was
5.286 (table 1) which was statistically significant (p<O.05) (table 2).
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Subgroup 3 (two weeks): the prostate showed ER immunoreactivity in the
cytoplasm and nuclei of the acinar cells as well as cells of the fibromuscular
stroma (Fig. 13). By the image analyzer, the mean area percent of the
positive ER immunoreactivity was 2.723 (table 1) which was statistically
non significant (table 2).

Subgroup 4 (four weeks): the prostate showed ER immunoreactivity in the
cytoplasm of most of cells and some nuclei of the lining epithelium of acini.
The stromal cells showed ER immunoreactivity (Fig. 14). By the image ana
lyzer, the mean area percent of the strong positive ER immunoreactivity
was 1.626 (table 1), which was statistically non significant (table 2).

Subgroup 5 (six weeks): examination of immunostained sections of this
subgroup revealed positive ER reaction in epithelial lining of acini, as well
as, some stromal cells. The reaction was mostly cytoplasmic (Fig. 15). By
the image analyzer, the mean area percent of the positive ER immunoreac
tivity was 1.434 (table1) which was statistically nonsignificant (table 2).

Treated group

Subgroup 1: the prostate showed a strong positive ER immunorectiv
ity in the lining epithelium of acini, in both nucleus and cytoplasm. The cells
of the fibromuscular stroma also showed a strong positive ER immuno
reacivity (fig. 16). By the image analyzer, the mean area percent of the
positive ER immunoreactivity was 9.005 (table 3) compared to 1.4 in the
control group which was statistically very highly significant (table 4).

Table (1): Mean area% of ER Immunoreactivity in rat prostate of the un
treated group.

No of Subgroup Subgroup Subgroup Subgroup Subgroup
specimen 1 2 3 4 5

I 30.27 6.24 4.24 1.06 1.61

2 35.84 2.85 1.23 1.35 1.88

3 33.92 5.57 4.99 1.54 1.68

4 22.93 10.28 1.19 0.91 1.93

5 39.46 9.22 4.79 0.81 2.27

6 45.83 4.13 1.6 2.57 1.23

7 39.92 2.04 1.6 2.54 0.81

8 16.68 5.08 1.65 2.74 0.82

9 35.59 2.57 1.93 1.08 1.4

10 46.5 4.89 4.02 1.65 0.71

Mean 34.692 5.286 2.723 1.626 1.434

Std Dev 8.936 1.32 0,42 0.37 0.21
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Table (2): Mean values of area % of estrogen receptors immunoreactivity
in prostate of untreated group.

Age 2 days I week 2 weeks 4 week 6 week

Area %± 34.7** ±8.9 5.3* ±1.3 2.NO.4 1.6±0.4 1.4 ±0.2
SD

P < 0.001
P < 0.05

Very highly significant **
Significant *

Table (3): Mean area % of the positive ER Immunoreactivity in rat prostate
of the treated group

No of speci- Subgroup 1 Subgroup 2 Subgroup 3
men

1 7.68 1 2.17
2 8.85 2.5l 0.77

3 11.86 0.96 1.05

4 7.12 2.98 1.36
5 9.56 un 0.79

6 10.5 2.73 0.18

7 6.31 l.42 1.51
8 7.86 2.23 0.24
9 15.82 \.64 0.44
10 4.51 6.3 0.65

Mean 9.005 2.36\ 0.915
Std Dev 2.06 0.79 0.24

Table (4): Mean values of area % of ER immunoreactivity in control adult
and treated subgroups

Group Adult control
Treated Treated sub- Treated sub-

subgroup I group 2 group 3

Area%
J.4± 0.2 9**±2.J 2.4*1:0.8 0.921: 0.2±SD

P < 0.001 Very highly significant **
p < 0.05 Significant *
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revealed positive ER reaction in the epithelial cells of acini, as well as, stro
mal cells both in cytoplasm and nucleus. (Fig .17). By the image analyzer,
the mean area percent of the positiv e ER immunorectivity was 2.361 (table
3) compared to 1.4 in the contro l group which was statistically significant
(table 4)

Subgro up 3: on exam ination of immunostained sections of this sub
group, posit ive ER reaction was demonstrated in the cytop lasm and nuclei
of the acinar cells,as well as, some stromal cells (fig. 18) .By the image
analyzer, the mean area percent of the positive ER immu norect iv ity was
0.915 (table 3) compared to 1.4 in the control group which was non signifi 
cant (table 4) .

A

F

a
Fig. (1): A photomicrograph of a
section of rat prostate from the un
t reat ed subgroup (1) showing
epithelial cords (arrows), some of
these cords form sma ll acini (A),
most of acin i are lined by more than
one layer of cubical cells. The fibro
muscular stroma (F) is abundant.

(H & E; x 400)

Fig. (2): A photom icrograph of a
section of rat prostate from the un
treated subgroup (2). Prostatic acini
(A) became more obv ious with
presence of few epithe lia l cords.
Most of the prostat ic acini are lined
by more than one layer of cubical
cells (arrows). The fibro muscular
stroma (F) is abundant.

(H & E; x 400)

-108-



A

II

A

Fig. (3): A photomicrograph of a
section of rat prostate from the un
treated subgroup (3) showing more
deve loped prostat ic acini (A). Most
of these acini are lined by one laye r
of cubical cells with wide central
lumin a. The fibro muscular stroma
(F) is less abundant.

(H & E; x 400)

Fig. (5): A photomicrograph of a
section of rat prostate from the un
treated subgroup (5) showing
prostatic acinus (A) lined by colum
nar epithelium with large central
lumen (fully deve loped ac inus)
Basa l cells (arrows ) with flattened
nuclei can be seen between the
columnar cells and basa l mem
brane.

(H & E; x 400)

Fig. (4): A photomicrograph of a
section of rat prostate from the un
treated subgroup (4) showing well
developed prostat ic acini (A) , which
are lined by one layer of cuboidal or
low columnar cells with wide central
lumina . The fibro muscu lar stroma
(F) is greatly reduced.

(H & E; x 400)

A

Fig. (6): A photomicrograph of a
section of rat prostate from the
treated subgroup (1) showing a
pros tat ic acinus (A) with small
cent ral lumen lined partially by
more than one layer (hyperplasia)
of epithelial cells (arrows) . The
fibro muscular stroma (F) is abun
dant.

(H & E; x 400)
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II
A

a
Fig.(7 ): A photomicrograph of a
section of rat prostate from the
treated subgroup (2) showing no
histological changes from the con
trol group. The acini (A) are lined
by columna r cells. Also basal cells
(arrows) can be seen .

(H & E; x 400)

Fig. (8): A photom icrograph of a
sec tion of rat prostate from the
treated subgroup (3). No histological
difference could be observed from
the control group. The acini (A) are
lined by columnar cells . The basal
cells (arrows) can be seen.

(H & E; x 400)

Fig. (9): A photom icrograph of a
section of breast carcinoma , show
ing a strong positive ER react ion
(+ve control) in cytoplasm and nuclei
of malignant cells.

(Immunosta ining; x 1000)

Fig. (10): A photom icrograph of a
sect ion of the prostate of negative
contro l, showing that there is no ER
immunoreactivity either in the cyto
plasm or in the nucleus of acinar
cells.

(Immunostaining; x 1000)
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Fig. (11): A photomi crograph of a
sec t ion of rat prosta te from un
treated subgrou p (1), showing
strong positi ve ER reaction in both
cytop lasm and nuclei of acinar
epithelial ce lls. The stromal cells
(arrow) show stro ng positive ER re
action.

(Immunostaining ; x 1000)

II
Fig. (13): A photomicrograph of a
section of rat prostate from untreated
subgro up (3) showing positive ER
reaction of both cytop lasm and nuclei
of the acinar cell s. The stroma cells
give weak ER immunoreactivit y.

(Immunostaining; x 1000)

Fig. (12): A photomicrog raph of a
section of rat prostate from the un
treated subgroup (2) showing posi
tive ER reaction in both cytoplasm
and nucle i of acinar epithe lial cells.
The cells of fibromuscuar stroma
(arrows) show strong ER immuno
reactiv ity.

(Immunostaining; x 1000)

II
Fig. (14): A photomicrograph of a
sect ion of rat prostate from un
treated subgroup (4) showing ER
immunoreactiv ity in cytop lasm and
some nuclei of most acinar cells.
Th e st roma cells (arrow) show
positive ER react ion.

(Immunostaining; x 1000)
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Fig. (15): A photomicrograph of a
section of a rat prostate from un
treated subgroup (5) showing positive
ER reaction in the cytop lasm of most
of the acinar cells, whi le it is positi ve
in few nucle i. Some stromal cells
show positive ER react ion.

(Immunostaining ; x 1000)

III
Fig. (17): A photomicrograph of a
section of rat prostate from treated
subgroup (2) showing ER immnore
activity in both cytop lasm and nuclei
of acinar cells as well as stoma cells
(arrow).

(Imm unosta ining ; x 1000)

Fig. (16): A photomicrog raph of a
sect io n of rat pro state from
treated subgroup (1) showing
strong positive ER reaction in the
cytoplasm and nuclei of the acinar
ce lls . The stroma l cells show
strong positive ER reaction.

(Immunosta ining: x 1000)

Fig. (18): A photomicrograph of a
sect ion of rat prostate from treated
subgro up (3) showing ER immu
noreactivi ty in cytoplas m and nu
clei of acinar cells as well as some
stromal cells (arrow).

Immunostaining ; x 1000)
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DISCUSSION

Histological Results
Regarding the untreated group, histological results of subgroup (1) of

the present study are in agreement with the results obtained by McNeal
(1978) and Higgins et at (1989). They reported that at birth the rat ventral
prostate consists of four main epithelial cords derived from the epithelium
of the urogenital sinus and process of canalization could be seen by the
age of two days postnatal. Moreover, the results of subgroup (2) are in
agreement with those obtained by Soeffing and Timms (1995), and Hay
ward et at (1996). They found that the first clear canalization in the ventral
prostate was seen at the s" day after birth in regions adjacent to the ure
thra. By the 6th day, canalization was clearly progressing distally. Also, the
histological findings of subgroup (3) confirmed the data obtained by Haya
shi et aJ. (1991) who observed that the differentiation activity of the rat
prostate occurred between the 12th and 15th post natal day.

Furthermore, by the age of four weeks observations are in coinci
dence with the results obtained by Hayward et at (1996). They reported
that by the age of four weeks the prostatic gland reach the adult structure
under the effect of testicular testosterone which led to complete canaliza
tion of the epithelial cords in a proximal to distal manner. This occurred.
concurrently with the differentiation of lining epithelium. In addition, histo
logical results demonstrated in subgroup (5) are the same as those ob
tained by Hayashi et al. (1991) who reported that the rat prostate by the 6th

week were fully developed consisting of large acini with minimal amount of
fibro- muscular stroma in-between .They suggested that the adult rat pros
tate has a pseudostratified columnar epithelium which consists of function
ally distinct epithelial cell types, a basal flattened cells between the colum
nar cells. On the other hand, McNeal (1988) suggested that the secretory
cells throughout the prostate were separated from the basement mem
brane by a layer of basal cells (stratified epithelium). These basal cells
were probably the proliferative component of the prostate epithelium. They
could divide to give mature columnar secretory cells.

Concerning the treated group, the results of estrogen treated sub
group are in agreement with those achieved by Santi et aJ. (1990) as well
as Prins and Birch (1997). They documented that exogenous estrogens
given in the neonatal period caused permanent disturbances in the pros
tate, including reduced size of acini and hyperplasia of the lining epithelium
and fibromuscular stroma, with progression of age. Moreover, Tsurusaki et
al. (2003) found that neonatal estrogenization led to benign prostatic hyper
plasia later on. Also, Royuela et al. (2001) found that aging in man was
associated with a gradual decline of testosterone and relative increase in
estrogen Which led to epithelial and fibromuscular hyperplasia and, hence,
the development of benign prostatic hyperplasia.
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However, in the present study there are no histological differences
observed in the prostate of tamoxifen treated subqroup compared to the
control group. This is in agreement with the results obtained by Rees
(1992).

Also, the histological picture of the prostate of testosterone treated
rats showed no obvious histological changes compared to the control
group. These findings coincide with those achieved by Donjacour and
Cunha (1993) and Irwin et al. (2001). They stated that testosterone, se
creted by testis, provided a stronq stimulus for normal prostatic tissue
growth and development. On the other hand, Cunha et al. (1994) reported
that the increase in serum testosterone level might induce prostatic hyper
plasia or cancer. However, Higgins and Gehring (1978) postulated that
the increase of serum testosterone could lead to increase in the binding
capacity of testosterone to globulin and albumin. So, this dynamic 'equilib
rium could maintain the free serum testosterone, which is the functioning
portion, within the normal levels. From the previous data, it could be con
cluded that exogenous testosterone could not affect the normal structure of
the prostate. Moreover, Irwin at al. (2001) stated that exogenous admini
stration of testosterone might inhibit the release of luteinizing hormone of
pituitary (feed-back mechanism) with subsequent decrease in endogenous
secretion of testosterone from the testis. Thus, the serum testosterone
might remain in the normal levels.

Immunohistochmical Results

Regarding the untreated group, the results obtained for subgroup (1)
are in agreement with the findings of kuiper et al. (1996). On the other
hand, Jensen and Desombar (1973) reported that estrogen receptors
might reside primarily in the cell nuclei and the staining in the cytosol frac
tion would represent receptors that were loosely attached with the nucleus.
However, Fixemer et al. (2003) proposed that estrogen combined to estro
gen receptors in the cytoplasm then the estrogen- receptor complex was
translocated to the nucleus. Estrogen-receptor nuclear interaction could
lead to an increase in synthesis of new protein receptor in the cytoplasm of
the cerr.

In the present study, the results of the prostate of subgroup (2) coin
cide with those obtained by Corbier et al. (1992) who suggested that ma
ternal estrogen exposure during fetal life led to high levels of circulating
estrogens which dropped gradually during the 1st week of neonatal period
in the rat and this might be the result of decrease ER expression at the end
of the 1st week of life.

The findings observed in subgroup (3) are in agreement with those
achieved by Adams et al. (2002). They explained that weak ER immu
norectivity in the fibromusclar stroma was due to loss of ER in smooth rnus-
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cles, whereas fibroblasts retained estrogen labeling till the 10th day postna
tal. The results of the present study of subgroup (4) are in concomitant with
the findings obtained by Prins et al. (1996). On the other hand, using in
situ hybridization studies, Kuiper et al. (1996) revealed that by the age of
four weeks the incidence of ER +ve epithelial cells declined and ER immu
noreactivity was lost entirely within the stromal cells of the prostate. This
minimal difference in results of the present work and those of Kuiper et al.
(1996) could be attributed to the difference in the methods
used .Immunohistochemical results of subqroup (5) of the present work are
in concordance with those obtained by Irwin et al. (2001) despite of the
different methods used for estrogen receptor detection. Corbier et al.
(1992) suggested that estrogen possibly played a physiological role in the
prostate during the developmental period. This role decreased once devel
opment was complete. On the other hand, Prins et al. (1996) suggested
that the transpubertal decrease in cytosolic ER levels might be due to occu
pancy of the receptors by endogenous testosterone.

Regarding the treated group, the results of estrogen treated subgroup
are in agreement with those obtained by Sato et al. (1994) who suggested
that early estrogenization might induce ER expression in the differentiated
cells of the prostate. This regulation of ER expression in the differentiated
cells of the prostate persisted through the period of morphogenesis and
even after puberty. Thus, early estrogen exposure might be a potential pre
disposing factor for prostatic disease later on in life. Moreover, Timme et
at, (1994) proposed that estrogen administration affected smooth muscle
cells, and this would enhance these cells to produce stimulating factors.
These factors could stimulate ER induction within the epithelial cells and
this paracrine action of smooth muscles persisted, altering the differentia
tion of prostatic epithelial cells through life.

The increase of estrogen receptors in tamoxifen treated rats of the
present work is in accordance with Eijun et al. (2003), who suggested that
tamoxifen decreased the estrogen binding to estrogen receptors resulting
in the increase of free receptor that bind to the monoclonal antibody. Also,
the decrease of estrogen receptors in testosterone treated rats in the pre
sent study is in agreement with Kuiper et al. (1996) who suggested that
testosterone might block estrogen-induced ER synthesis. On the other
hand, Nitta et al.(1994) reported the presence of aromatase in stromal and
muscle cells of the developing prostate. Through this enzyme, estrogen
could be produced in the prostate from circulating testosterone. However,
this proposal was contradicted by Irwin et al. (2001) who suggested that
testosterone might act directly on ER in the prostate by occupying these
receptors.
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SUMMARY

The aim of the present work was to illustrate the histological picture of
the developing rate prostate and to localize estrogen receptor (ER) distribu
tion in attempt to understand the role of estrogen in the development of this
important male accessory gland. It was also aimed to study the effect of
estrogen, tamoxifen and testosterone given neonatally, on the histological
picture and ER pattern of the adult prostate.

This study was carried out on eighty male albino rats; they were di
vided into two main groups, treated and untreated groups. The untreated
group, consisted of fifty rats which were subdivided into five equal sub
groups at ages of two days,1,2,4 and 6 weeks ,the last subgroup was taken
as a control group for treated subgroups. The treated group, tncluded 30
rats at the age of two days which were subdivided into three equal sub
groups 1,2&3 received estrogen, tamoxifen and testosterone respectively.
The hormones and the drug were given orally for five successive days
starting from the second day. The rats of the untreated subgroups were
sacrificed at the age of 2 days, 1 week, 2 weeks, 4 weeks and 6 weeks re
spectively. The rats of the treated subgroups were sacrificed at the age of
six weeks. The prostates were dissected and specimens were obtained
from the ventral lobe of each. Specimens were subjected to haematoxylin
and eosin stain and immunohistochmical technique for estrogen receptors.

The present study revealed that the prostate of two days old rat con
sisted of epithelial cords with starting canalization. By the age of one week,
small acini appeared which increased gradually till it reaches full maturation
by the sixth week. The results also showed that the estrogen receptors de
creased gradually with the increase of age and the decrease was markedly
observed in the adult prostate. Administration of estrogen resulted in in
creased estrogen receptors markedly in adults While; tamoxifen administra
tion increased moderately the estrogen receptor level in adults. Administra
tion of testosterone resulted in the diminished estrogen receptors. It is con
cluded that the prostate in spite of being androgen dependant gland, de
pends greatly on estrogen in the development in the prepubertal period and
the estrogen treatment early in life could lead to structural disturbances in
the gland, which might lead to development of prostatic disease later on.
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