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ABSTRACT

Cortisol treatment (I mg daily/10 days) inhibits the proliferation of fibroblasts in the testis
of Cd treated rats. DOCA (1 mg daily/10 days)has the opposite effect. No increase in the rate
of transformation of fibroblasts into Leydig cells is, however, seen after DOCA administration.
The significance of these findings in relation to the role of the adrenal cortex in endocrine func-
tions of the testis of Od treated rats is discussed.

Cadmium treatment has been reported to cause acute destruction of the
seminiferous epithelium and evanescent changes in the endocrine apparatus
of the rat testis (Kar ef al. 1959). In the initial stages there is, however,
mass degeneration of the interstitial elements leading to overt castration
changes in the accessory sexual organs (Parizek 1957; Kar ef al. 1959a).
But subsequently there is regeneration of the interstitium as indicated by the
proliferation of fibroblasts underneath the tunica albuginea and their migra-
tion into the peripheral intertubular areas. Islets of Leydig cells, presumably
differentiated from the fibroblasts, are seen in the interstitium and the en-
docrine activities of the testis are gradually resumed. Adrenalectomy is
partially conducive to the morphogenetic recovery of the interstitium from
the deleterious effects of Cd because the rate of proliferation of fibroblasts is
increased; but a commensurately enhanced rate of formation of Leydig cells
vis-a-vis a quicker return of endocrine functions of the testis is not observed
{Kar et al. 1959).

It will be evident from the above that the adrenal cortex plays some role
in the recovery of the interstitium from the toxic effects of Cd. Probably,
in the absence of glucocorticoids (due to adrenalectomy), there is uninhibited
proliferation of fibroblasts followed by a quicker reorganization of interstitial
histoarchitecture. However, a study of the direct effect of anti- and pro-
phlogistic corticoids is expected to shed further light on the extent of parti-
cipation of the adrenal cortex in the recovery of the endocrine apparatus of
the testis. The present paper embodies results obtained in course of such an
investigation.
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EXPERIMENTAL PROCEDURE

Colony bred albino rats of the Institute, weighing 40-60 g, were used
in this investigation. The details of grouping of the animals are presented
in Table I.  All the animals were maintained under uniform laboratory condi-
tions throughout the experimental period.

Cadmium chloride was administered by the subcutaneous route (1 mg/100
g body weight, a single injection). The dosage for cortisol (Hydro-
cortisone acetate, Merck) and DOCA (‘Percorten’, Ciba) was 1 mg daily for
10 days, injected subcutaneously. The hormone treatment commenced from
the day on which CdCl, was administered. The control animals received the
solvent alone in a similar manner.

The animals were sacrificed on the day following the final hormone
treatment. The testis and the accessory genital organs were dissected out
and weighed to the nearest 0-1 mg. For histological studies, pieces of tissues
were fixed in Bouin’s fluid and serial paraffin sections were stained with
Ehrlich’s haematoxylin followed by eosin. Sections from the same series
were stained with Mallory’s trichrome stain for demonstration of fibrous
connective tissue. Total fibrous protein (collagen + elastin) concentration of
the testis was estimated by the method of Lowry et al. (1941).

REesvrTs

- Cadmium.—Cadmium treatment caused a significant reduction of testis
and ventral prostate (VP) weights as compared to the controls (P < 0-02-0-01);
but the seminal vesicle weight remained unaltered (Table I). There was a
slight decrease in total fibrous protein concentration of the testis.

Histologically, the effect of Cd on the testis was similar to those reported
previously (Kar et al. 1959). The seminiferous tubules were totally de-
generated and the gametogenic elements appeared as a debris of strongly
eosinophilic material. The tunica propria was disintegrated. There was,
however, proliferation of fibroblasts and blood vessels underneath a thickened
tunica albuginea (Figs. 1 and 2). The fibroblasts were seen to migrate into
the peripheral interstitial areas of the testis. Some Leydig cells presumably
differentiated from the fibroblasts were also present in these areas. The
interstitial vessels were engorged. In contrast, the testis of normal animals
presented typical pre-pubertal features. In general, the spermatogenesis
did not progress beyond the primary spermatocyte stage (Fig. 1). However,
the majority of the tubules were patent and a thin tunica propria could be
discerned. The interstitium contained Leydig cells and fibroblast-like ele-
ments. The vascularity of the organ was normal.

Cortisol.—There was increase in testis and SV weights (P << 0-05-0-001) as
compared to the normal controls but the VP weight did not show any
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significant change. The fibrous protein concentration of the testis tended to
rise somewhat (Table I).

Histological examination revealed an acceleration of testicular develop-
ment because all of the stages of gametogenesis including spermatozoa were
present in some tubules. In general, however, the spermatids were in the
terminal stage of spermatogenesis but their transformation into spermatozoa
was slow (Fig. 3). The tubular diameter was increased and the tunica propria
was more prominent than in normal controls. Leydig cells and fibroblast-
like elements were seen in large numbers in the interstitium. The interstitial
vessels were somewhat engorged but the tunica albuginea was normal,

Cadmium + cortisol—The weight of the testis was greater than that of (d
treated animals (P < 0-05) but less than in the cortisol group (P << 0-001).
Likewise, the SV weight was greater thanin the Cd injected animals (P < 0-01)
but there was no significant difference between the two cortisol groups in this
respect (Table I). The VP weight did not differ significantly either from
(d treated animals or from the cortisol group. The fibrous protein concen-
tration of the testis continued to be higher than that of Cd injected animals
but lower than in the cortisol group (Table I).

The histological appearance of the testis was more or less similar to (d
treated animals. In many tubules the chromatin material of the cytolyzed
gametogenic elements was seen as a large, intensely basiphilic mass. The rate
of fibroblastic proliferation was considerably slow (Fig. 4; cf. Fig. 2). The
tunica albuginea was virtually normal but the interstitial vessels continued
to be engorged. Very few Leydig cells were seen in the interstitium.

DOCA.—The testis weight was reduced (P < 0-01) but the weight of the
accessory sexual organs was significantly higher than that of normal controls
(P < 0-001). The fibrous protein concentration of the testis remained un-
changed (Table I).

The histological features of the testis were like those of normal animals.
The pre-pubertal status of the gland was not altered by DOCA but there
seemed to be a preponderance of fibroblast-like elements over the Leydig cells
in the interstitium (Fig. 5). The interstitial vessels seemed to be cngorged.

Cadmivm+ DOCA —The weight of the testis was greater than that of Cd
treated animals but less than in the DOCA: group (Table I). The difference
between the groups was, however, not statistically significant. The ponderal
changes in the accessory sexual organs showed considerable variations. Thus
the SV weight was greater than that of Cd injected animals (P < 0-01) but
less than in the DOCA group (0-05 << £ < 0-10). On the other hand, the VP
weight was similar to that of the Cd group but less than in DOCA treated
animals (£ < 0-001).

The histological examination showed that there was an increased proli-
feration of fibroblasts underneath a thickened tunica albuginea (Fig. 6) but,
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otherwise, the features were similar to those of Cd treated animals. However,
no particular increase in size of the Leydig cell population was seen. There
was marked engorgement of the interstitial vessels.

DiscussioN

The significant fact which emerges from the present study is that the
corticoids influence the process of fibroblastic proliferation in the defunct
testis of Cd treated rats. This process may be considered as the primary
morphogenetic event in the chronology of interstitial recovery from the
adverse effects of Cd (Kar ef al. 1959), Therefore, an acceleration of the rate
of proliferation of fibroblasts is expected to be conducive to a quicker resump-
tion of endocrine funciions of the testis. However, the activity of the two
corticoids in this respect seems to be governed by their basic phlogistic prop-
erties. Thus, the antiphlogistic cortisol (Selye 1955-56) inhibits fibro-
blastic proliferation and maintains normal concentration of fibrous proteins in
the testis; but it fails to oppose the tubular and interstitial effects of Cd.
In normal animals, on the other hand, a stimulation of testicular development
and attainment of pubertal status are seen after cortisol administration.
Similar effect of cortisone has been reported in the ovary of immature rats
(Blivaiss et al. 1954). Likewise, the prophlogistic DOCA (Selye 1955-56)
increases the rate of fibroblastic proliferation without influencing other testi-
cular effects of Cd. In normal animals DOCA does not exert any influence
on the testis but an inexplicable increase in weight of the accessory sexual
organs is noticed. Similar refractoriness of the testis to this hormone has
been recorded previously (see Kar et al. 1958).

The import of phlogistic effect of corticoids on functional recovery
of the interstitium merits a critical consideration. For reasons mentioned
above, it seems that only DOCA may play some role in the eventual return
of endocrine activities of the testis. But an immediate salutary effect on
endocrine functions is not discernible; there is no appreciable increase in
number of Leydig cells and the accessory sexual organs continue to be in-
fantile. This shows that an increase in rate of proliferation of fibroblasts by
DOCA is not accompanied by a commensurate stimulation of their rate of
transformation into Leydig cells, at least during the experimental period
employed in the present study. All these facts therefore suggest that the
corticoids wis-d-vis the adrenal cortex specifically influence the process of
fibroblastic proliferation but not other stages in the functional recovery of the
interstitium from the adverse effects of Cd.
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ExpraxaTioNn of FicurEs oF Prate 11
(All figures are photomicrographs and are of equal magnification)

Fie. 1. Testis of a normal rat. Note pre-pubertal condition of the organ.

Fic. 2. Testis of & cadmium chloride treated rat. Note degenerated condition of the tubules
and proliferation of fibroblasts underneath a thickened tunica albuginea.

Fic. 3. Testis of a cortisol treated rat. Note stimulation of testicular development. Com-
pare with Fig. 1.

F1c. 4. Testis of a cadmium chloride-and cortisol treated rat. Note inhibition of fibroblastic
proliferation and a normal tunica albuginea. Compare with Fig. 1.

Fic. 5. Testis of a DOCA treated rat. No change of pre-pubertal status of the organ.

Fie. 6. Testis of a cadmium chloride - DOCA trcated rat. Note increased {ibroblastic proli-
feration and thickening of tunica albuginea. Compare with Fig. 1.



