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Summary-After neonatal administration of supraphysiological doses of oestradiol, the 
concentration of tissue proteins, in adult mice, was significantly reduced by 39, 45 and 56% 
in epididymis, vas deferens and seminal vesicle respectively. The protein profiles showed 
persistent alterations. In epididymis, 4 protein bands were differentially increased (14.4,43 and 
67 kDa) or reduced (24 kDa) in oestrogenized males. In vas deferens, 4 proteins were increased 
(14.4, 49,67 and 76 kDa) and one (34 kDa) virtually absent. In seminal vesicle, about 20 
proteins of varying molecular weights (12-140 kDa) were differentially increased or decreased. 
Testosterone substitution, at adulthood, was unable to reverse these effects. Treatments with 
oestradiol during adult life induced persistent alterations in the protein profiles of the 3 organs 
but, in contrast to neonatal treatment, these alterations could be reversed by androgen therapy. 
A cDNA library has been constructed with RNA prepared from adult seminal vesicle and 
screened by differential hybridization. Neonatal oestrogenization strongly reduced the abun- 
dance of some mRNA species. Eleven recombinants containing putative oestrogen-sensitive 
sequences were isolated. Two of them, having an insert of about 500 base pairs, were used 
for dot-blot hybridization. Results showed that the two clones contained sequences which were 
differently regulated by androgens. 

INTRODUCTION 

It is well established that androgens regulate the 

growth, differentiation and function of male accessory 

sex organs [ 11. In addition to testosterone, oestrogens 

have been measured in the plasma of males in a 

variety of species including rat and man [2] and it has 
been shown that in rat, circulating oestradiol levels 
were higher in immature than in adult males [3]. 
Specific oestradiol receptors have been described in 
male sex accessory organs of rat [4], guinea-pig [S] 
and rabbit [6]. Recent studies in rabbit [7] and rat [8] 
have shown that sex accessory glands of immature 
males are sensitive to oestradiol, suggesting that 
oestrogens may have a role in the functional develop- 
ment of these glands. However, excessive amounts 
of these compounds have adverse effects. Previous 
investigations have shown that if intact newborn male 
rats are exposed to exogenous oestrogens they show, 
at puberty, permanent structural and/or functional 
deficiencies characterized by infertility, atrophy of 
accessory sex organs, abnormal differentiation [9-131 
and decreased amounts of specific secretory proteins 
from seminal vesicle and prostate [14]. Prenatal or 
neonatal exposure to these hormones as well as 
elevated circulating maternal oestrogens have also 
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been associated with preneoplastic and neoplastic 
lesions of the male reproductive tract in mice [15-l 81 
and humans [ 19,201. The mechanisms underlying 
the toxicity of these compounds are not known and 
it has been suggested that they permanently alter the 
differentiation of reproductive tracts [21]. 

The present study represents an attempt: (a) to 
investigate the possibility of persistent altered 
differentiation of accessory sex organs as detected by 
changes in their protein profiles; (b) to determine the 
ability of androgens to reverse the effects of neonatal 
oestrogen administration; (c) to compare the changes 
induced in accessory sex organs by neonatal oestro- 
genization with those elicited in adult male submitted 
to the same treatment; and (d) to use recombinant 
DNA techniques to determine the effects of neonatal 
oestrogenization on the abundance of some mRNA 
species. 

EXPERIMENTAL 

Animals 

Mice of the Swiss strain (CD-l Charles River 
France) were raised under standardized conditions. 
One or 10 pg of oestradiol-178 (Theramex Labora- 
tories, Monaco) dissolved in sesame oil were injected 
every day from 1 to 10 days of age. Treatment with 
1Opg was equivalent to about 6Ogg per log body 



416 THIERRY NORMAND YI (11. 

weight in newborns and to 15 gg per 10 g body for reverse transcriptase and the cDNAs were con- 
weight in IO-day-old males. Animals were injected verted into double-stranded molecules by using the 
subcutaneously with a needle inserted at the mid- cDNA synthesis system (Amersham) following the 
dorsal region of the neck, care being taken to prevent protocol given by the manufacturer. Double-stranded 
leakage of the solution. Animals were killed at 20, cDNA was methylated. Eco RI linkers were added 
30 and 110 days of age. A second experiment was and the cDNA was cloned into lambda gtll [26]. 
designed to test the effect of oestradiol treatment A total of 28,000 recombinant clones were plated at 
from 1 to 10 days on the subsequent androgen 300 plaque-forming units per 9 cm Petri dish with 
responsiveness of the accessory sex organs in Escherichia coli 1090 and replicated on nitrocellulose 
adulthood. Males treated as described above were filters. Single-strand cDNA probes were synthesized 

castrated at 75 days of age; three weeks later some from the poly (A)+ RNA extracted from seminal 
animals were killed and the others were injected with vesicles of control and neonatally oestrogenized 
testosterone heptylate (75 pg twice daily) for 2 weeks males, using reverse transcriptase. DNA was labelled 
and killed 12 h after the last injection. Adult males with [“P]dCTP (20 1tCi) and filters were hybridized 
(3 months) were injected for 10 days with oestradiol- with approximately 300.000 dpm of each probe [27]. 
178 (120 ,ug daily, equivalent to 35 pg per 10 g body The differences in hybridization observed between the 
weight) and killed 100 days later. The responsiveness “control” and the “neonatally oestrogenized” cDNA 
of the accessory sex organs of these males to testos- probes represent the cloned cDNA sequences which 
terone was measured as described above. At the time are complementary to the mRNA species whose 
of autopsy the epididymis, vas deferens and seminal abundance is affected by neonatal oestrogenization. 
vesicle were dissected out carefully and their weights Colonies hybridizing differently to the two probes 
were recorded accurately. were picked and rescreened 2 times. 

Protein assa)! RNA dot-blots 

The organs were homogenized for 30 s at 4°C in 
8 vol buffer A (0.25 M sucrose; 3 mM MgC&; 25 mM 
Tris; 0.5 mM phenyl-methyl-sulfonyl-fluoride, pH 7.5) 
in a glass-glass hand held homogenizer. Protein 
determination was performed in the 12,000g super- 
natant [22] with bovine serum albumin (fraction V) as 
the reference standard. 

RNA dot-blot experiments were performed as 
described [28]. Nitrocellulose filters ruled into 1 cm 
squares were saturated with 20 x SSC (3 M NaCl, 
0.3 M trisodium citrate, pH 7.0) air dried and spotted 
with different concentrations of total RNA which had 
been denatured by heating to 65 C for 15 min and 
rapidly cooled on ice. The filters were baked at 80°C 
for 2 h. 

Protein electrophoresis 

One dimensional electrophoresis was performed 
under denaturing conditions using the procedure of 
Laemmli[23]. SDS protein samples (7&100 pg) were 
applied to 15% resolving gels (epididymis, vas 
deferens) or to lo-20% linear gradient resolving gels 
(seminal vesicle) with a 4.5% stacking gel and run 
at 25 mA at room temperature until the tracking 
dye (bromophenol blue) reached the bottom of the 
gel (about 30min). Gels were then stained with 
Coomassie Brilliant blue. 

Radioimmunoassays 

Testosterone was measured according to the 
method previously described [29]. 

Statistics 

Values are means f. SEM. The significance of 
differences between means was calculated using 

Student’s t-test. Differences were considered to be 
significant when P cc 0.05. 

RESULTS 

Preparation qf mouse seminal llesicle cDNA librar) Accessory sex organs size 

Total cellular RNA was isolated from adult mouse 
seminal vesicle by the guanidium isothiocyanate 
method [24]. Poly(A)+ RNA enriched by oligo-dT 
cellulose chromatography [25] was used as a template 

Whereas the injection of 1 pg oestradiol from 1 to 
10 days of age did not affect the weight of accessory 
sex organs, the administration of 10 pg markedly 
suppressed their growth (Table 1). The weights of 

Table I. Effects of neonatal oestrogenization on growth of accessory sex organs of I IO day old male mice 

Animal 

group 

Intact males 
Oestradiol 

(1 pg) 
Oestradiol 

ClOpg) 

Epididymis Vas deferens Seminal vesicle 
~.__ ..~__ 

Weight Protein Weight Protein Weight Protem 
(mg) (p(8) @g/mg) (mg) (/Jg) @ gimg) (mg) wg1 @g/mg) 

102+3 3900 f 310 38 i 2 34* I 1800 k 130 53 i 2 420 i_ 24 27,000 + 2650 64k3 
99 * 4 5500 * 190’ 55* I* 40 * 3 2100 + I20 54i_ I 345 + 37 2 1,000 * 3000 60 i 4 

72 k 10’ 1500 i 320’ 23 + 2’ 26 + 3* 700 * 90’ 29 t 2’ 37 F 5* 1200 * 300’ 28 + 5* 

Values are means + SEM. N = 10. 
*P < 0.001 compared with intact males. 
Oestradiol-178 (I pg or IO pg) was admmistered every day from I to IO days of age. 
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Table 2. Effects of neonatal oestrogenization on the subsequent responsiveness of accessory sex organs to testosterone administration in adult 
castrated males as compared to controls not ttiven oestradiol treatment 

Epididymis Vas defenns Seminal vesicle 

Animal Weight Protein Weight Protein Weight Protein 
group (mg) (fig) @g/mg) (me) (p(B) (~glmg) Img) (rd tig/mg) 

I 51 * I 1900 f 120 38 f 2 25 f 1 12OOk60 47 + I 280+ 11 13,500 + 950 46 k 2 
II 62 f 7 2500 f 400 41+2 29 f 2 1300* loo 48 + 2 220 + IS’ 11,000+ 1100 50*4 
III 70 f 6’ 2900 f 3001 43 + 2 29 f 2 1250 f 150 44&4 95 f 15’ 3400 f 700* 3453. 

I: males castrated at adulthood for 3 weeks and then treated for 2 weeks with testosterone heptylate. 
II: males treated neonatally with 1 pg oestradiol, castrated at adulthood for 3 weeks and then treated for 2 weeks with testosterone heptylate. 
III: males treated neonatally with IO fig oestradiol, castrated at adulthood for 3 weeks and then treated for 2 weeks with testosterone 

heptylate. 
Values are means + SEM (N = 10). 
*P -C 0.001 compared to group I. 

epididymis, vas deferens and seminal vesicle were 7 1, 
79 and 9% of respective controls. The concentrations 
of proteins were significantly reduced by 39, 45 and 
56% in the same organs, respectively. 

Plasma testosterone levels 

Circulating testosterone levels in adult males 
neonatally treated with 10 pg oestradiol (4.3 f 1.7 
nmol/l) were lower than in controls (20 f 8 nmol/l) 
whereas those of males treated with 1 pg were 
unaffected (12 + 5 nmol/l). 

Responsiveness of the accessory sex organs to 
testosterone in adult mice 

The responsiveness of epididymis and vas deferens 
of males oestrogenized with the lowest dose of 
oestradiol was unaffected whereas that of seminal 
vesicle was slightly reduced as judged by its weight 
(Table 2). In male mice treated neonatally with 10 pg 
oestradiol the injection of testosterone at adulthood 
increased the weight of epididymis so that this 
organ was larger than that of untreated males 
castrated and injected with testosterone. The respon- 
siveness of vas deferens was similar to that of controls 
as judged by weight, protein content and concen- 
tration. In contrast, the seminal vesicles of oestro- 
genized males appeared to be poorly responsive 
to testosterone since the weight protein content 
and protein concentration of these glands were only 
34, 25 and 74% of respective castrated-reinjected 
controls. 

Protein pattern of sex accessory organs 

The protein patterns of the 3 organs studied were 
differently affected by neonatal oestrogenization 
(10 pg). There was little quantitative or qualitative 
differences between epididymis from control or 
oestrogenized males (Fig. 1). The major effect was 
observed on 4 proteins which were increased (14.4, 
43, 67 kDa) or reduced (24 kDa) in oestrogenized 
males. In vas deferens, protein bands with molecular 
weights of 14.4, 49, 67 and 76 kDa were increased 
whereas the 34 kDa protein band, which was a 
major band in controls, was virtually absent (Fig. 1). 
In seminal vesicle, within the 50-60 bands revealed 
in Coomassie blue-stained gels, about 20 of them 
were differently affected (Fig. 1). Nine bands 

with a molecular weight of 12, 13, 14, 15, 
15.5, 34, 36, 120 and 140 kDa respectively were 
strongly reduced or virtually absent in oestrogenized 
males. Nine bands with a molecular weight of 12.5, 
14.3, 18, 22, 26, 43, 53, 67 and 78 kDa respectively, 
which were slightly apparent in controls, were 
strongly increased in oestrogenized males. In the 
90-105 kDa region, several weak bands were also 
increased in treated males. In all these studies 
we have included only those proteins which, by 
visual examination, varied reproducibly in 3 separate 
experiments. 

To determine the onset of these alterations the 
protein patterns of the accessory sex organs of neo- 
natally oestrogenized males were examined at 20 and 
30 days of age. At 20 days, the protein profiles of the 
3 organs were similar in control and treated males 
except for the 67 kDa band which was increased in 
the 3 organs and for the 34 kDa band which was 
missing in the vas deferens of oestrogenized males 
(not shown). When the neonatally oestrogenized 
males were examined at 30 days, most of the alter- 
ations described in adult males were already present 
(not shown). 

In order to determine if the alterations described 
above were consecutive to cumulative effects of 
long-term impaired testosterone secretion, adult 
untreated males and neonatally oestrogenized 
males were castrated (3 weeks) and injected (2 weeks) 
with testosterone heptylate. Detailed comparison of 
Coomassie blue-stained gels revealed that the alter- 
ations observed in the electrophoretic pattern of 
proteins from the 3 organs of oestrogenized males 
(Fig. 1) persisted after testosterone substitution at 
adulthood, indicating that testosterone was unable 
to reverse the effects of neonatal oestrogenization 
(Fig. 2). 

Treatment of adult males for 10 days with oestra- 
diol caused, in the protein profiles of the 3 organs, 
persistent alterations similar to those described in 
adult neonatally oestrogenized males. When these 
adult oestrogenized males were castrated and 3 weeks 
later injected for 2 weeks with testosterone heptylate, 
the protein profiles of the 3 organs were, except for 
small differences, similar to those of controls. The 
protein profiles of seminal vesicle are shown as an 
example in Fig. 3. 
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Fig. 1. Analysis by SDS-PAGE of proteins from epididymis (Epid), vas deferens (V.D.) and seminal 
vesicle (S.V.) of adult mice. Each lane was loaded with 70 pg proteins (epididymis, vas deferens) or 100 pg 
proteins (seminal vesicle). Proteins were stained with Coomassie Blue. E,: neonatally oestrogenized group. 
C: control group. White arrows indicate the position of the protein bands increased by neonatal 
oestrogenization. Black arrows indicate the position of the protein bands decreased by neonatal 

oestrogenization. 

Isolation of RNA species affected by neonatal 
oestrogenization 

As shown above seminal vesicle is more affected 
than epididymis and vas deferens by neonatal oestro- 
genization. For this reason a cDNA library was 
prepared from mRNA isolated from adult mouse 
seminal vesicle. In order to isolate cDNA clones 
corresponding to oestrogen-responsive proteins, 
25,000 individual colonies were screened by differen- 
tial hybridization. Labelled cDNA was synthesized 
from poly (A)+ RNA prepared either from control or 
from adult neonatally oestrogenized males. Colonies 
that gave hybridization signals of different intensity 
with the two probes were put through a second round 
of differential hybridization. The results of screening 
the cDNA library showed that a large number of false 
positives were taken through the second round. An 
example of differential screening is shown in Fig. 4. 
The recombinants hybridized with a range of intensi- 
ties, probably reflecting the abundance of the differ- 
ent RNAs. A few number of recombinants hybridized 
significantly more strongly with cDNA derived from 
controls than with cDNA from neonatally oestro- 
genized males. Among the 300 recombinants which 
were submitted to a third round of differential screen- 
ing, 11 of them, containing putative oestrogen sensi- 
tive sequences were isolated. Two of them (clones El, 

E2) having an insert of about 500 base pairs were 
used for a more extensive examination. The labelled 
inserts were used in dot-blot hybridization against 
increasing concentrations of seminal vesicle RNA 
isolated from intact adult male controls, neonatally 
oestrogenized males, adults castrated 3 days before 
and adults castrated for 3 days then treated with 
testosterone heptylate (75 pg twice daily for 4 days). 
Figure 5 shows that the hybridization signal observed 
in controls was strongly reduced in neonatally oestro- 
genized males. Such positive clones would contain 
cDNA sequences which are complementary to 
mRNA species abundant in the normal seminal 
vesicle but scarce in the seminal vesicle of neonatally 
oestrogenized males. When the clone El was used 
against mRNA isolated from adult castrated males, 
the signal obtained was strongly reduced and it was 
restored by androgen substitution. When the clone 
E2 was used in the same conditions the signal was 
weakly reduced by castration and partly restored by 
androgen therapy. 

DISCUSSION 

The results reported here agree with earlier studies 
showing that supraphysiological doses of oestrogens 
administered to male rats within the first neonatal 
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Fig. 2. Analysis by SDS-PAGE of proteins from epididymis (Epid), vas deferens (V.D.) and seminal 
vesicle (S.V.) of adult mice. Each lane was loaded with 70 pg (epididymis, vas deferens) or 100 pg proteins 
(seminal vesicle). Proteins were stained with Coomassie blue. E,: neonatally oestrogenized mice castrated 
at adulthood for 3 weeks and then treated for 2 weeks with testosterone heptylate. C: untreated mice 
castrated at adulthood for 3 weeks and then treated for 2 weeks with testosterone heptylate. White arrows 
indicate the position of the protein bands increased by neonatal oestrogenization. Black arrows indicate 

the position of the protein bands decreased by neonatal oestrogenization. 

days resulted in a definitive reduction in the weight of epithelial differentiation and androgens elicit these 
accessory sex organs in adulthood [9, 12,301. In addi- effects by acting primarily on the stromal cells which 
tion, the present results indicated that the reduction elicit epithelial proliferation through putative trophic 
of the weight of accessory sex organs was paralleled factors [33]. Most investigators have found that the 
by a decrease in protein concentration. Within the 3 fibro-muscular stroma responds to oestrogens and 
organs studied, the seminal vesicle was the least the epithelium to androgens [34,35] according to the 
responsive to endogenous or exogenous androgens. selective localization of androgen and oestrogen 
The inhibition of accessory sex organs growth might receptors in these compartments [4]. Since neonatal 
be due to direct effects of the injected oestrogen DES exposure caused significant increase in the cyto- 
and/or to cumulative effects of long-term impaired solic oestrogen receptor levels in mouse seminal 
testosterone secretion. During the neonatal and vesicle [36], neonatal oestrogenization could induce 
weaning period the presence or absence of androgens hypertrophy of the musculo-fibrous components as it 
affects not only the immediate developmental events, has been shown in accessory sex organs of rabbits [7] 
but also the response of accessory sex organs such as and rats [ 11, 12,341. Therefore in organs in which the 
prostate and seminal vesicles to androgens in adult- ratio of epithelium to stroma is altered, androgen 
hood [30-321. Then, the altered growth response that receptors and protein synthesis could be influenced 
we observed in adult neonatally oestrogenized males by different cell types present during testosterone 
could be a result of earlier perturbations in androgen induced growth. It is also possible, although not 
secretion. Neonatal oestrogenization might also documented, that neonatal oestrogenization induces 
result in impairment of morphological differentiation qualitative or quantitative changes in androgen 
and/or alteration in biochemical processes such as receptors. Persistent receptor changes induced by 
deficiencies in Sa-reductase, androgen receptors or glucocorticoids [37], cyproterone acetate [38, 391 and 
post-receptors defects. Stromal-epithelial interac- oestrogens [36,40] administered neonatally have been 
tions are known to be of utmost importance during reported in mice and rats. In mice, neonatal DES 
embryonic and postnatal development [l]. In the exposure caused a significant decrease in cytosolic 
prostate and seminal vesicle the mesenchyme induces androgen receptor levels in the anterior prostate [36]. 
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Fig. 3. Analysis by SDS-PAGE of proteins from seminal 
vesicles of adult mice (7 months). Each lane was loaded with 
100 pg proteins. Proteins were stained with Coomassie Blue. 
(a) Control males, (b) adult males treated IO days with 
oestradiol- 178 (I 20 /ig daily) and killed 100 days later, (c) 
untreated mice castrated at adulthood for 3 weeks and then 
treated for 2 weeks with testosterone heptylate, (d) adult 
males oestrogenized as described above. castrated for 3 
weeks and then treated for 2 weeks with testosterone 
heptylate. White arrows indicate the position of the protein 
bands increased by adult oestrogenization. Black arrows 
indicate rhe position of the protein bands decreased by adult 

oestrogenization. 

Neonatal administration of oestrogens strongly rc- 
duced circulating testosterone levels in immature [41] 
and adult animals (present results). It has been shown 
that in prostate [42] and seminal vesicle [43] testos- 
terone exerted a more conspicuous effect on rRNA 
synthesis which may be a key event in protein syn- 

thesis and cellular growth. These processes could be. 
at least partly. altered by the neonatal suppression of 
androgen secretion in oestrogenized males, leading to 
a reduced efficacy of testosterone in adulthood. 

This report describes persistent altered differen- 
tiation following exposure to oestradiol as detected 
by changes in protein profiles of accessory sex organs. 
Some of these proteins (14.4, 43 and 67 kDa) had 
the same mobility as a-lactalbumin, ovalbumin and 
albumin respectively and were probably not specific 
proteins since they are present in several organs. 
Most interesting were the proteins which could be 

identified with tissue specific androgen marker 
proteins previously described in accessory sex organs 
of mouse [44.45]. In the vas deferens. the 34 kDa 
protein band, which was missing in oestrogenized 

males, corresponds probably to the major androgen- 
dependent protein previously described (441. Based 
on colour staining and apparent molecular weight, 
some protein bands (12. 13. 14, 15.5, I20 and 

140 kDa respectively) which were reduced in seminal 
vesicle from oestrogenized males could be identified 
with androgen-induced proteins described in adult 
mice [45]. Similarly, some protein bands (12.5. 14.3, 
53 and 90-105 kDa respectively) which were increased 
in seminal vesicle from oestrogenized males, corre- 
spond probably to androgen-repressed proteins of the 
same molecular weights [45]. Since in the rat seminal 

lb) 

Fig. 4. Detection of recombinants containing oestrogen-responsive sequences by differential screening of 
seminal vesicle cDNA library (primary screening). Bacterial colonies were grown on nitrocellulose filters, 
lysed and immobilized. The filters were hybridized to reverse transcribed poly (A)+ RNA from control 
seminal vesicle (a) and from seminal vesicle of oestrogenized males (b). Arrows indicate recombinants 
that hybridized more strongly with cDNA derived from controls than with cDNA from neonatally 

oestrogenized males. 
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Fig. 5. Dot-blot analysis of seminal vesicle RNA extracted 
from normal and neonatally oestrogenized males in re- 
sponse to castration and testosterone substitution. Total 
RNA from controls (a), neonatally oestrogenized males (b), 
adult castrated males (c), and castrated males injected with 
testosterone (d), were spotted onto nitroceliulose and 
hvbridized with 12P-labelled E, and E, probes. The amount 

r _ . 

of RNA spotted was 5pg and subsequent serial dilutions 
were 1:5. 

vesicle [14] and mouse vas deferens [46] specific an- 
drogen marker proteins are synthesized by epithelial 
cells, the modifications we observed in protein/gene 
expression were probably due to changes in glandular 
epithelium rather than in stroma. The alterations of 
protein profiles of the 3 accessory sex organs studied 
were yet present at 30 days of age. Since in controls 
the androgen-regulated proteins appeared (induced 
proteins) or disappeared (repressed proteins) between 
20 and 40 days [44,45], we may conclude that 
neonatal oestrogenization inhibits these processes. 

The alteration of the synthesis of these proteins 
might not be attributable to the cumulative effect of 
long-term impaired testosterone secretion since the 
effects could not be reversed by adult testosterone 
therapy. In contrast, oestrogenization of adult males 
induced similar alterations in the protein profiles of 
the 3 accessory sex organs which could be reversed by 
androgen substitution therapy. This indicates that the 
neonatal period is particularly critical not merely for 
growth and morphological development of accessory 
sex organs [9, 12, 321 but also for the functional 
activity of vas deferens and seminal vesicle in adult- 
hood. Previous studies, in rats, have shown that 
neonatal oestrogenization strongly reduced protein 
synthesis and secretory capabilities of prostate and 
seminal vesicle [14]. However, whether androgen 
substitution in adulthood restores normal protein 
synthesis is unknown. 

We have shown, by differential hybridization, 
that neonatal oestrogenization reduced, in adult- 
hood, the abundance of some mRNA species. The 
identity of any proteins that might be encoded in 
the recombinants selected from the seminal vesicle 
cDNA library is as yet unknown. When one of 
these clones (El) was used in dot-blot hybridization 
against mRNA isolated from neonatally oestrogen- 
ized males and from adult castrated ones, the signal 
obtained was strongly reduced in both cases suggest- 
ing that some oestrogen-responsive sequences corre- 
spond to androgen-induced RNAs. However clone 
E2 contains sequences which were less sensitive to 
androgens. Then, the alterations observed in protein 
profiles might be probably attributable, at least for 
some of them, to changes in their mRNA levels. 
There are very few studies concerning persistent 
changes, at mRNA level, induced by prenatal or 
neonatal oestrogenization. It has been shown that 
the mRNA for the major inducible-ute~ne secretory 
protein (lactotransferrin) was expressed in the semi- 
nal vesicle of male mice prenatally exposed to DES 
but not in controls [47]. However, the ability of 
these seminal vesicles to synthesize messages for an 
androgen-dependent protein (SVS IV) is main- 
tained [47]. It is well known that transcribed genes 
reside in domains of an altered chromatin structure 
in which the DNA is in a so-called “open configu- 
ration state” (reviewed in Ref. [48]). Such a chro- 
matin conformation can be recognized by the 
accessibility of genomic DNA to nucleases and a 
correlation between DNAse I sensitivity and gene 
expression has been established (reviewed in Ref. 
[49]). The gradual conversion from a “closed confor- 
mation” to an “open confo~ation” of some chro- 
matin domains, which occurs during fetal and 
neonatal development under hormonal influences [49] 
could be, at least partly, prevented by neonatal 
oestrogenization. Then, in adulthood, the accessibil- 
ity of specific high affinity sites of chromatin could be 
limited leading to an altered expression of some 
mRNA species. 
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