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IXTRODUCTION

During the past quarter of a century evidence of a relationship between the
adrenal medulla and the gonads has been accumulating.  Eaton ef al. (1929) reported
that when chicks were fed 0-5 grains of adrenal medulla daily from the 12th to
89th day of life the testes of the control birds weighed 37 per cent heavier than those
of the medulla-fed males. Riddle and Minoura (1923) transplanted whole adrenal
glands into ring doves and found that the testes of the birds receiving the transplants
were significantly smaller than those of the controls. Eguchi (1927) observed that
repeated subcutaneous injections of adrenalin caused testicular atrophy in the
rabbit and the guinea-pig. This atrophy was characterized by the marked degenera-
tion of the interstitial cells and the inhibition of spermatogenesis. Perry (1941 a)
noted that 15 to 20 one-half minim doses of adrenalin (1: 1000) daily injected into
the pectoral muscles of male and female English sparrows, caused a regression of
the gonads, accessories and secondary sexual characters to the juvenile condition.
Perry (1941 b) extended this study to the rat and found that experimental hyper-
adrenalism resulted in the degeneration of the testes and atrophy of the various
accessories. Wheeler et al. (1942) demonstrated that the administration of adrenalin
in the fowl was followed by atrophy of the seminiferous tubules and the marked
decrease in semen volume.

From the works cited above it is evident that adrenalin is a substance which
is undoubtedly antagonistic to gonadal function. Unfortunately, no attempt has
so far been made to find out an effective hormone therapy which would prevent
the harmful gonadal changes caused by experimental hyperadrenalism. The
present report is the outcome of an effort to test the effectiveness of gonadotropic
hormone in prevention of adrenalin-induced changes in the testes of adult pigeons.

ExPERIMENTAL RESULTS

Adult male pigeons were used in this study. A total of 15 birds were involved
of which 5 were injected with adrenalin, 5 with adrenalin plus gonadotropic hormone,
and the remaining 5 were left uninjected to serve as the controls. The birds were
housed in cages and maintained under uniform husbandry conditions throughout
the duration of the experimental period. The initial body weight of each bird
was taken at the commencement of the experiment, and the final weight was recorded

on the day of autopsy.
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Lig. Adrenalin Tartratis (Standard Pharmaceutical Works, Calcutta), 1: 1000
dilution, was administered intramuscularly to one group of pigeons. The daily
injections (2 minim) were made into the pectoral muscles and continued for a pericd
of 8days. An equal amount of this drug (2 minim daily) was injected in the similar
manner and over the same period of time to a second group of birds. In addition
to adrenalin this group also received four injections of ‘Gestyl’ (Organon Laborator-
ies), each containing 100 I.U. of serum gonadotropin. The gonadotropic hormone
therapy started simultaneously on the second day of adrenalin treatment and was
continued on every alternate days till the 8th day, 24 hours subsequent to which
all the birds were autopsied.

The testes were carefully dissected out, weighed to the nearest mgm., and finally
fixed in alcoholic Bouin’s fluid for histological studies. Serial sections of the testes
were prepared by the paraffin method and stained with Heidenhain’s iron-alum
hematoxylin.

REsvrts

Controls.—The absolute and relative weights of the testis are presented in Table
1. Histologically, the picture presented is typical of a mature testis at its height
of spermatogenetic activity. This can be observed from the presence of large
seminiferous tubules and the marked activity of the cellular elements contained
therein. The successive stages of transformation of the seminiferous epithelium
into spermatogonia, spenmatocytes, spermatids, and spermatozoa can clearly be
geen in the tubules (P1. VI, fig. 1). The cellular divisional figures are very prominently
vigible in the tubular elements.

The interstitium is greatly obliterated owing to the marked activity of the
seminiferous tubules. However, at certain locations clumps of Leydig cells are
very clearly distinguishable in the connective tissue matrix of the interstitinm.
The fibroblasts are prominent by their absence. A rich vascularity is also evident
in the interstitium.,

TABLE 1

Testicular weights in control and treated pigeons

. . Body weight
Testicular weight
Number of ab autopsy
birds
Absolute Relative*
Mgm. Per cent Gm.
Controls .. 5 2500 0-09 2930
Adrensalin treated .. 5 110:0 0-03 2862
Adrenalin plus Gonadotropic
hormone treated .. 5 300-0 0-1 2737

* Testis weight expressed as percentage of body weight.

Adrenalin treatment.—Macroscopic examination reveals a marked inhibitory
effect on testicular size. This is unmistakably reflected in the significant loss of
testis weight of the treated birds (Table 1). Microscopically, the testis presents an
atrophic condition. The seminiferous tubules appear small and shrunken,
The spermatogenesis has not progressed beyond the stage of spermatogonia forma-
tion. Even the cellular elements of the tubules show various stages of pycnosis of
the nucleus and the degeneration of the cytoplasm. In extreme cases the tubular
lumen appears to be filled with degenerated remnants of these elements (Pl IV,
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fig. 2). The picture is comparable to a similar one which is encountered in the
testicular tubules of this species after androgen treatment (Kar, 1949).

The interstitium shows a definite loss of vascularity and a marked increase
in the number of fibroblagts over the Leydig cells. The latter appear shrunken and
degenerated like the seminiferous epithelial elements.

Gonadotropic hormone therapy.—Gross examinations at autopsy shows that
the inhibitory effect of adrenalin on the testicular size is definitely obviated by
gonadotropic hormone. Data on testis weight presented in Table 1 confirm this
macroscopic findings and undoubtedly indicate the preventive action of hormone
therapy on the testis of adrenalin-treated birds. The final confirmation of the
effect of gonadotropic hormone however, comes from a careful evaluation of the
higtological data. The seminiferous tubules show full activity and the various
stages of spermatogenesis are prominently displayed in the sections (P1. VI, fig. 3).

The interstitium appears hyperemic and the only cellular elements distinguish-
able are the Leydig cells. The number of fibroblasts are reduced to the minimum.
All these features added together prove that the organ has retained its normal
functioning order comparable to that of the testis of the control birds.

DiscussioN

The results of this study tend to bear out the findings made by several previous
investigators (Eaton et al., 1929; Riddle and Minoura, 1923; Eguchi, 1927; Perry,
1941 a and b; and Wheeler et al., 1942) that adrenalin produces atrophic changes
in the testis. Further, the therapeutic part of this experiment demonstrates very
clearly that the gonadotropic liormone is quite effective in preventing the testicular
changes caused by adrenalin.

A question may now be raised concerning the possible mechanism responsible
for this apparent adrenalin-gonad antagonism. The sensitivity of the testis to many
specific substances and to unbalanced physiological condition is well known (Turner,
1948) and so caution must be exercised in drawing conclusions as to the mode of
action of adrenalin in testicular atrophy. However, Perry (1941 a) reports that
gonad inhibition in the English sparrow following adrenalin injections is probably
the result of decreased secretion, release or activity of the anterior pituitary gonado-
tropin. In the rat (Perry, 1941 b) there is considerable variation in the testicular
damage which follows adrenalin administration, and the interruption of spermato-
genesis is most marked in rats which are treated during the summer months. Perry
concludes that the mode of action in the rat differs from that in the sparrow and
suggests that the calorigenic effect of adrenalin in conjunction with the high
environmental temperatures of the summer months may have been partially respon-
sible for the inhibition of spermatogenesis.

The prevention of testicular atrophy of the adrenalin-treated pigeons by
gonadotropic hormone therapy is an item of considerable significance. This finding
suggests that the gonadotropic activity of the anterior pituitary is markedly inhibited
by the injection of adrenalin and that the testicular changes are probably the
secondary effects of this hypophyseal inhibition. The simultaneous injection
of exogenous gonadotropic hormone appear to obviate this inhibitory action of
adrenalin on the pituitary gonadotropic activity, and this is clearly reflected in the
continuation of spermatogenesis in the testis of adrenalin-treated birds. The
final substantiation of this concept however, would appear to come from a compara-
tive study of the gonadotropin content of the hypophysis of normal, adrenalin-
treated, and adrenalin plus gonadotropic hormone-treated birds. This problem,
unfortunately, does not fall within the purview of the present investigation, but
is undoubtedly one which is worthy of a future study.
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SUMMARY

Intramuscular injections of adrenalin into adult pigeons cause extensive damage to the
testicular tissues, Gonadotropic hormone therapy in adrenalin-treated birds prevents testicular
atrophy. The possible mechanismn responsible for this apparent adrenal-gonad antagonism is
discussed.
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ExpPraNaTIiON OF PLATE VI.

(AU figures are photomicrographs and are magnified x 130)

Fra. 1. Section through the testis of a control pigeon. Note the various stages of spermato-
genesis.
Fra. 2. Section through the testis of an adrenalin-treated pigeon. Note the atrophic condition

of the testicular tissues.
Fia. 3. Section through the testis of an adrenalin plus gonadotropic hormone treated pigeon.
Note the continuation of spermatogenesis,
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