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Summary. The aim of the present report was to 
investigate dynamics of morphological and functional 
changes in the reproductive system of male rats between 
20th and 84th day of life, injected neonatally with a 
single dose of stilbestrol. Marked reduction in relative 
weights of testes and accessory sexual glands was 
demonstrated in various periods of life. This was 
associated with inhibition of spermatogenesis at the 
stage of primary spermatocytes and with morphological 
as well as functional alterations in  epididymis? seminal 
vesicles and ventral prostate. In the serunl, high levels of 
LH and lowered testosterone levels were demonstrated. 
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and mice within the perinatal period leads to profund 
changes in the reproductive system after the animals 
reach maturity, including inhibition of sperrnatogenesis. 
structural and functional changes of Leydig cells with 
subsequent atrophy of seminal vesicles and inhibition of 
their secretory function (Limanowski, 1969, 1978: 
Aguilar et al., 1984; Dalterio et al., 1985). The changes 
are accompanied by a disturbed secretion of 
gonadotropin, sex hormones and LHRH (Elkind-Hirsh et 
al., 1984: Watts and Fink, 1984; Handa et al., 1985). 

The present investigation was undertaken to examine 
the course of changes occurring in the reproductive 
system of the rat at various time intervals after estrogen 
administration, from the first day of life till the time 
when maturity is reached. 

Materials and methods 
lntroduction 

Recent studies on differentiation of hypothalamic 
sexual centres have confirmed the donlinating role of 
androgens in induction of hypothalamus defeminization 
(Sakunia, 1984). In either sex, hypothalamus always 
renlains potentially feminine (Arnold and Breedlove. 
1985). Our previous studies and those of other authors 
have shown that administration of sex hormones to male 
and female rats in the first day of life results in profound 
alterations in their reproductive systenl which are 
observed when aninlals reach maturity (Gorski and 
Wagner, 1965: Gorski, 1968; Dalterio et al., 1985; 
Limanowski et al., 1987, 1990a,b; Saez et al., 199 1). In 
the newborn rats, the first minutes after birth were 
shown to represent particularly sensitive period to 
defeminizing action of androgens (Corbier, 1985). In 
male rats, appropriate concentration of testosterone 
during this periods leads to nlasculine differentiation of 
hypothalarnus. Administration of estrogens to male rats 

The studies were performed using male rats of Wistar 
strain. The animals were given an S.C. injection of 1 mg 
Stilbestrol propionate (Polfa, Poland) in the first day of 
life. At 20, 28, 35, 45, 59, 65, 74 and 84 days of life 
experimental rats and control (untreated rats of the 
same age) were sacrificed in ether anesthesia by ex- 
sanguination from the left ventricle of the heart. Body 
weight, weights of gonads and of accessory sexual 
glands were recorded. Serum LH and testosterone levels 
were estimated by RIA techniques. The estin~ations 
were performed in the RIA Lab of the Department of 
Endocrinology of our University, using antibodies and 
1251-labelled antigens of their own make. 

The results were subjected to statistical analysis using 
Duncan's test. Conads, epididymis, seminal vesicles and 
ventral prostate were fixed in Bouin's solution, their 
sections were stained by the H-E method and examined 
under the light microscope. 

Results 
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The relative weights of gonads and of accessory 
glands are shown in Table 1. A marked decrease in 
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Table 1. Relative weights of testis. epididymis, seminal vesicles and ventral prostate of control and neonatal estrogenized rats. Results expressed as 
means i SD. n= 6. 

DAY OF LlVE 

20 28 35 45 59 67 74 84 

Testes (mg/100g BW) 
Control 6831-96 671I34 11 92I108 
Estrogenized 195i19' 239*22* 230i23' 

Epididyms (mg/100g B W) 
Control 106i12 1 39i9 243I30 
Estrogenized 53k3 61i5" 123i4' 

Seminal vesicles (mg/100g BW) 
Control 22i4 33I3 35I6 
Estrogenized 47+3 47i6 93I8 

Ventral prostate (mg/100g BW) 
Control 16+2 41f3 42I17 
Estrogenized 23k2 27i3 13I2 

Significantly different from control: *p< 0.05, "p< 0.01 

Table 2. LH and testosterone blood plasma level of control and neonatal estrogenized rats. Results expressed as rneans I SD. n= 6. 

DAY OF LlVE 

LH (ngiml) 
Control 30i3 78'3 50i2 24I2 30I1 32i2 51I1 62+1 
Estrogenized 38+1 83i7 85i9' 86i8' 9 6 W  1 OOi11' 83I6 21 7k23' 

Testosterone (ng/ml) 
Control 0.38+0.05 0.75I0.05' 0.8610.06' 1 04I0.11' 1 .14+0.17 0.8310.06' 1.04I0.07' 1.22f 0.1 1 ' 
Estrogenized 0.2510.04 O. 18i0.03 0.23-fO.05 0.1 4i0.03 0.5310.01 0.22i0.03 0.69+0.12 0.5910.08 

Significantly different from control: *p< 0.05 

Fig. 1. A. Testis of the control 45-day-old rat. 
Normal sperrnatogenesis is seen. B. Testis 
of the 45-day-old rat estrogenized on the first 
day of life. lnhibition of spermatogenesis is 
demonstrated. H & E. x 200 
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relative weights of goriads and of epididyrnis w ~ i s  
e\:iderit in al1 studied age groups of rats treated with 
estrogens in the first day of life. Seiniiial vesicles 
demonsti-nted a dec rease  ir1 thei r  r e l a t ive  weight  
begiiiiiiiiz on  t h e  5 9 t h  day and  ventral  p ros ta te -  
beginning at 28th day of life. In estrogen-treated adult 
rLits. when compared to the control group, the differerices 
\ \ ,en  marked arid significant begirining on the 59th day 
of the rat's life. 

Seruni concentration of LH and teitosterone in the 
experimental and control groups are listed in Table 2. 
Beginning »n the 35th day of the rat's life, 11 significant 

incre:ise in serum LH was noted, when coiiipared to the 
control group, which was niost pronounced in 84-day- 
o ld  r a t s .  T h i s  was  acconipanied by a dec reased  
testosterorie level. beginning on the 28th day of the rat's 
life. 

Inhibition of spermatogenesis was observed starting 
on the 35th day of age which, at day 59. wheri the rats 
reachcd maturity, involved inost evidently the stage of 
primary sperinatocytes while the Leydig cells exhibited 
a fibroblnst-like appearance. Similar alterations persisted 
i n  estrogen-treated rats examiried in later life (Fizs.  
1 A,B. 2A.B). Until day 35 after estrogenizatiori. changes 

Fig. 2. A. Testis of the adult 84 days old, 
control rat. Normal spermatogenesis and 
normal Leydig cells are seen. B. Testis of 
the adult 8 4  days old rat t reated in !he 
first day of life with estrogen. Inhibiton of 
spermatogenesis, dedifferentiation of Leydig 
cells into cells resembling fibroblasts and 
thickening of basal lamina of seminiferous 
tubules are seen. H 8 E. x 200 

Fig. 3. A. Epididymis of adult control rat. 
B. Epididymis of adult rat estrogenized 
on the f irst day of l i f e  Proliferation of 
connective and smooth muscle tisues are 
observed. H 8 E. x 200 
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in the accessory glands were limited to hyperplasia of 
connective and muscle tissues (Figs. 3A,B).  In later 
per iods ,  profound degenera t ive  changes  were  
additionally seen in glandular epithelium of al1 glands. 
especially in seminal vesicles. In adult rats the glnndular 
epi thel ium was nie taplas t ical ly  t r ans formed  in to  
multilayer planar epithelium, which was corriified and 
showed no signs of secretory functions (Fig .  4B) .  
Control conditions have been demonstrated in Fig. 4.44. 

Discussion 

The observed reduction in the relative weight of 
gonads and of accessory glands treated with estrogens in 
the first day of life is in accord with reports by other 
authors (Aguilar et al.. 1984; Dalterio et al.. 1985). 
ln the testis ,  spermatogeriesis was arrested at the 
level of primary spermatocytes ;  with concoinitant 
transformations of Leydig cells into fibroblast-like cells. 
Studies of recerit years have shown that, apart from the 
principal spermatogenesis steering rnechanism involving 
gonadotropins, the process is additionally regulated by 
intercellular control mechanism operative in the testis. 
Sertoli cells, Leydig cells, components of serniniferous 
epithelium and of tunica propria secrete a number of 
factors such as: EGF, TGF alpha and beta, FGF and IGF- 
1 which mediate reciprocal interactions of the cells. 
Sertoli cells, for example, secrete approximately 80 
factors which affect, among others. coinponents of 
seminiferous epitheli~im. Leydig cells carry receptors for 
EGF and TGF alpha, which modulate steroid synthesis 
in the cells. The above data allow us to interpret changes 
in testes of rats treated with estrogens in the first day of 
their life as resulting from, among others. disturbed 
interactions between cellular components of the testis. 

The  accessory g lands  a n d  seminal  vesic les  in 
particular have shown rnarked atrophic changes iii the 
glandular epithelium. In  animals treated with estrogens 
in the first day of their life, the hyperplasia of the 
connective and inuscle tissues in ventral prostate has 
been particularly striking. Miiwhinney and Neubauer 
( 1  979) described a stimulatory effect of estrogens on 
growth and functions of prostate in various aniinal 
L 

species.  The decrease in serum testosterone level. 
observed in our irivestigations in neonatally estrogen- 
treated rats. has corresponded with the morphological 
appearance  of Leyd ig  ce l l s  and this  in turn has 
influenced inorphology and functional status of the 
accessory glands and seinirial vesicles in particular. 
Increase in serum LH concenti-ation in rats which were 
treated with stilbestrol in the first day of life suggests 
that Leydig cells have been darnaged under the influence 
of stilbestrol administration. This in turn has resulted to 
a certain extent in a kind of pharmacological castration. 
Aguilar et al. (1983) have reported, on the other hand. a 
decrease in serum LH level in rats treated with estrogens 
in the first and fifth days of life. 

The changes  in the reproductive system of rats 
perinatally-treated with estrogens, which have been 
described above and which have been noted by us as 
well as  by other investigators, support the v i e ~ .  on 
exceptional sensitivity of hypothalamic sexual centres 
which,  under  inf luence of gonadal  androgens ,  
d i f ferent ia te  secur ing the niale pattern of Gn-RH 
secretion (Gorski and Wagner, 1965). Corbier (1985) has 
shown that the critica1 timing of the effect invol\.es the 
hour 0. i.e. the birth period. Recent studies of Reisert and 
Pilgrim (1 99 1 ), and Pilgrim and Reisert ( 1992) ha\,c 
shown that sexual dimorphism of cerebral structures 
involves not just the hypoihalamic sexual centres - the 

Fig. 4. A. Serninal vesicle of adult control 
rat. B. Serninal vesicle of adult rat treated 
with estrogen on the f irst day of l i fe. 
Evident  t ransforrnat ion of secretory 
epitheliurn into rnultilayer desquarnating 
epitheliurn without secretory function is 
seen. H & E. x 200 
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aexually dimorphic nuclei preopric area, but also the 
lirnbic system, amygdala, stria terminalis. organization 
of the cerebra l  cor tex ,  ar rangement  of neurocytes  
including the monoatninoergic neurons, the course of 
nervous fibres and concentration of rieiirotransmitters. 
Also, the role of other interna1 and externa1 factors with 
affiiiity to the nervous systein cannot be excluded. In our 
o w n  s tud ies  (Mi ' skowiak  e t  a l . ,  1993) w e  have  
demonstrated inhibitory effect of MSG (nionosodium 
glutamate) o n  the iiiale rat reproductive systeni which 
appears when the neurotoxin is administered perinatally 
in high doses. In another report (Limanowski et al.. 
1991 ) we have shown synergistic effect of melatonin on 
the  r ep roduc t ive  sys t em of  niale rat t r ea t ed  wi th  
estrogens on the first day of life. 

Summing up the presented literature data and our 
own results, we may conclude that a single dose of 
estrogens administered in the critica1 perinatal period of 
life disturbs sexual differentiation of male rat brain and 
in-jures gonad components, as refiected by the permanent 
alterati0114 in atructure and function of the reproductive 

described by us, evident when the rats reach 
tnaturity. 
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