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Abstract

A systematic, comparative study of the accessory
sex glands of the adult male rat after androgen with-
drawal was carried out. The changes were investigated
by using scanning electron microscopy at different inter-
vals after surgical castration. The main common signs
of epithelial cell involution were flattening of the cell
surface, reduction of the size and number of microvilli,
some blurring of the cell borders, cessation of secretory
activity and diminution of the luminal volume of the
glands. Overall, confident signs of atrophy were evident
after one week, and complete epithelial involution was
reached by the third week. The epithelial cell atrophy
was accompanied by a relative stromal hyperplasia. The
new observation seems to be that the process of stroma
consolidation is progressing for a considerable time sub-
sequent to the completion of the epithelial involution.
This phenomenon is particularly evident in the dorsal
prostate, the seminal vesicle and the coagulating gland.
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Introduction

The glandular epithelium of the prostate lobes, the
seminal vesicle and the coagulating gland in the rat is
dependent on an appropriate amount of circulating an-
drogen to maintain normal structure and function. After
withdrawal of the androgen stimulus, a characteristic
involution of the epithelium takes place. Such regressive
changes are secondary to orchiectomy as well as to vari-
ous forms of medical castration, as demonstrated by
some studies using transmission electron microscopy
(TEM) (Dahl and Kjaerheim, 1973; Dahl and Tveter,
1973, 1974; Kjaerheim et al., 1974). These alterations
are rapidly reversed by administration of testosterone
(Dahl et al., 1974; Thompson and Heidger, 1978).
Along with the epithelial involution a relative stromal
hyperplasia occurs, as shown by different quantitative
methods (Bartsch er al., 1975; De Klerk and Coffey,
1978; Kiplesund et al., 1988; Holterhus er al., 1993).

Apparently, there is no previous systematic study of
the morphology of all these organs after androgen depri-
vation using scanning electron microscopy (SEM). In a
companion paper, we have described the SEM character-
istics of the intact glands of sexually mature animals
(Wahlqvist er al., 1996). The present study outlines the
architecture of these male pelvic genital organs as shown
by SEM at various intervals after bilateral orchiectomy.
These findings form the basis of applying SEM as a sup-
plement to TEM in further studies under various forms
of hormonal manipulation and during ageing.

Materials and Methods

Fifteen male Wistar rats, 4-6 months old, weighing
approximately 300 g were used in the study. The ani-
mals were all castrated under thiopental-sodium anaes-
thesia (50 mg/kg intraperitoneally) through a midline
scrotal incision and examined after 3 days, 1, 3 and 6
weeks and 8 months, respectively, with 3 animals at
each interval.

The intraaortic perfusion fixation, the dissection of
the pelvic genital glands, the preparation of the samples



















SEM of prostate lobes of castrated rats

the rat CG, the stromal hyperplasia in the DP was par-
ticularly evident within the lamina propria. Thompson
et al. (1979) observed by a morphological investigation
that increased amount of collagen bundles and filaments
in the rat VP were characteristic of both untreated cas-
trated and estrogen-treated castrated animals. However,
smooth muscle cells were more frequently observed
within the prostatic stroma of estrogen treated animals.
Subsequent investigations in the prostate of dog (Rohr et
al., 1981) and in the rodent CG (Andersson and Tisell,
1982; Holterhus er al., 1993) have also indicated that
estrogen treatment seems to be necessary for a signifi-
cant smooth cell activation to occur. However, the rela-
tive increase of the smooth muscle cell volume in estro-
gen treated animals may be effected by a rearrangement
of elongated smooth muscle cells as much as by an ef-
fectively increased cell number (Holterhus er al., 1993).

The timing of the stromal alterations appears to dif-
fer from that of the epithelial involution. According to
our present observations, the relative stromal growth and
consolidation appear to proceed far beyond the time
point for completion of the epithelial regression. Holter-
hus et al. (1993) found the stromal alterations in the CG
to be completed 6 weeks after castration. In the SV, we
observed a continuation of the relative stromal increment
also after the sixth week. The extremely well developed
stromal condensation observed in the SV after 8 months
might be assumed to be fortified by a process of ageing.
However, our SEM studies of unmanipulated aged rats
rather show a reduction of the stromal tissue with in-
creasing age (currently, unpublished results). Conse-
quently, we regard our present finding of long-term rel-
ative stromal hyperplasia a consequence of androgen
deprivation rather than aging.

In conclusion, SEM reveals characteristic alterations
of the luminal surface morphology and the overall glan-
dular architecture in the accessory sex glands of the
male rat after castration. Involution of epithelial cell
surface, diminution of luminal volume and a relative
stromal hyperplasia are obvious features. The degree of
these alterations and the timing by which they are
effected are variable in the various lobes.
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Editor’s Note: All of the reviewer’s concerns were
appropriately addressed by text changes, hence there is
no Discussion with Reviewers.
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