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Prevention by Certain Steroids of Testicular Atrophy Usually 
Elicited by Small Doses of Testosterone.* 

HANS SELYE AND S. ALBERT. 
From the  Department of Anatomy, McGill University, Montreal, Canada. 

An important argunient against the cliiiical use of testoidst in 
patients suffering from eunuchoidisin is that such compounds inay 
aggrayate the testicular atrophy when they are given in doses just 
sufficient to restore the accessory sex organs to the normal size. It is 
known that gonad atrophy is produced only with moderate doses 
which suffice to inhibit the hypophyseal gonadotropic hormone pro- 
duction, but not to exert a direct gonadotropic effect. Very high 
doses-which maintain the spermatogenic epithelium even in the 
absence of the pituitary-cause no testis atrophy in the intact or- 
ganism since their direct gonadotropic effect fully compensates for 
the inhibition of hypopliyseal function.’ However, such high doses 
could hardly be given in clinical cases of eunuchoidisin since they 
would lead to an excessive developnient of the secondary sex char- 
acteristics. As it has recently been shown that the testis atrophy 
caused by estradiol can be inhibited by testosterone and pro- 
gesterone’* the question arose whether the testis atrophy norniaily 
elicited by “therapeutic doses’’ of testosterone might not in its turn 
be inhibited by steroids devoid of testoid activity. I t  was felt that 
i f  this could be accomplished testosterone might be given in com- 
bination with such gonadotropic steroids without the fear of aggra- 
vating testis atrophy or having to give enormous closes which would 
lead to excessive masculinization. 

In  order to study this problem 4 groups each consisting of 6 male 
allhio rats weighing between 105 and 145 g (average 121 g) were 
used. Group I acted as untreated controls ; Group TI received 1 .O nig 

* The expenses of this investigation were defrayed by the Blanche E. Hutchin- 
son Fund of McGill University. The authors are greatly indebted t o  Drs. G. 
Stragnell and E. Schweiik of the Schering Corporation of Bloomfield, Yew Jersey, 
for supplying all the steroids used for  this work. 

in accordance with the recently proposed pliasniacological classification of the 
steroid liormones.4 

t This term is used as synonymous with “ male hornione-like ) ’ or ‘ ‘ androgenic ’ 

1 Selye, H., PROC. SOC. EXP. BIOL. AND MED., 1941, 46, 142. 
3 Selye, H., Gaitad. Med. Assii. J., 1940, 42, 113. 
3 Albert, S., in press. 
4 Selye, II., Nntzwe, 1941, 148, 84. 
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of testosterone daily; Group I11 received daily 1.0 mg of testosterone 
and 10.0 nig of A’-androstene-3(P) ,17(a)-diol (m.p. 182-183”C), 
which will henceforth be referred to as androstenediol ; Group IV re- 
ceived 1.0 iiig of testosteroiie and 10.0 nig of 17-ethyl-A5-an- 
tlrosteiie- (PI -ol-30-oiie (m.1). 186 C )  wliich will henceforth be 
referred to as pregnei~oloiie. The daily dose was admin- 
istered in 2 subcutaneous injections of 0.1 ml each in all 
cases. Testosterone was dissolved in peanut oil ( 5  mg/ml) 
while pregnenolone and aiidrostenediol were given as finely ground 
crystals suspeiidecl in tlie same material ( 50 mg/ml). All animals 
were killed aiid their goiiads \vc.ighcd on the clay following the tenth 
clap of treatment. The average testis weight in the controls was 
2.138 g and unclei- the influelice of testosterone alone declined to 
1 . l l S  g. In the gr-oup reccil-iiig aridrostenediol the testicular atrophy 
otlicrwise l)rodiicetl 1,- test( )s ter~rie  u x s  appareiitly inhibited since 
the average testis \\-eight u - a s  I .(I?.; g. In the group receiving preg- 
iieiiolonc the atl-olhy \\-a> cc )1111)Ictel~- prcvcnted, the average testis 
u-ciglit being 2.174 g. 

The significance of tlie apparent differences between the testis 
weights of tlie testosteroiie-treated rats and the controls was evaluated 
by “Student’s” method for sniall samples and was expressed in terms 
of probability estimated by graphic interpolation in Fisher’s5 table 
of f. I t  is generally agreed that tlie differences may be regarded as 
significant i f  P is sniallei- than 0.05. In this case P was smaller 
than 0.01. Similarly, the testes of the groups receiving androstenc- 
diol and pregnenoloiie respectively were significantly larger than 
those receiving testosterone alone, since in both cases the increase in 
testis weight in coniparison with the last mentioned group gave a P 
of less than 0.01. 

Since androstenediol possesses a weak testoid activity its gonad- 
protecting effect might be regarded as, at least partly due to this 
property. Pregneiiolone, however-as our earlier experiments on 
castrate rats have sliowti-is devoid of any demonstrable testoid 
action. 

Szt~~zwz~iry crud Coricliisioris. Experiments on post-pubertal albino 
rats indicate that androstenediol aiid pregnenolone prevent the testis 
atrophy otherwise produced by small doses of testosterone. Since 
androstenediol possesses only a weak “niale hormone” or testoid ac- 
tion and pregiienoloiie is completely devoid of it, it is evident that 
the gonad-protecting power o f  a steroid compound is independent of 
.i Fisher, E. -1.. Stcrt ist ical .i2felkod.s for  Besearch Workers, 6th Edition, Edin- 

burgh, 1936, p. 188. 
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its testoid action. The experiments suggest, furthermore, that by 
combining moderate doses of testosterone with a non-testoid com- 
pound such as pregnenolone, therapeutic doses of testosterone niay 
be given in cases of euliuchoidisrn without the danger of producing 
testis atrophy. 
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Comparative Distribution and Retention of Crystalloid and Col- 
loid Fraction of Arsphenamine and Neoarsphenamine. 
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Wright, et d.,' have separated both arsphenarnine and nee- 
arsphenamine, by dialysis in an inert atmosphere, into a crystalloid 
and a colloid fraction. The crystalloid fraction is less toxic and 
more curative for trypanosomiasis in rats than either the whole 
drug or colloid fraction. Death from toxic doses of either the 
crystalloid fraction or whole drug was due to delayed arsenical 
poisoning. The colloid fraction produced acute toxic symptohs, 
such as extreme respiratory embarrassment aiid death from respira- 
tory failure. 

We have investigated the comparative distribution and retention of 
the whole drug and the crystalloid and colloid fractions of arsphena- 
mine aiid neoarsphenarniiie in the tissues of the rat following their 
intravenous administration, 

The drugs were injected intravenously in a dose of 15 mg/kg 
and the animals were sacrificed at intervals of 5, 2, 6, 12, 24, 168, 
and 336 hours, at which times blood, skin, muscle (skeletal), bone, 
liver, kidneys, spleen, brain, stomach, small intestine and colon were 
taken for analysis. The arsenic content was determined by the 
Gutzeit method of the A.O.A.C.' A total of 308 rats was employed 
- f  ~ 

* Accepted in partialffulfillment of the requirements for the degree of Doctor 
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