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tween the anti-folic acid activity of these com- 
pounds and their spermatocidal effect( 12). 
The  possibility is thus raised that the sperma- 
tocidal effect of folic acid antagonists is due to 
a displacement of folic acid in the sperm cell. 
The importance of nucleic acids in the sperm 
cell and the function of folic acid in purine 
and pyrimidine synthesis lend more interest 
to this possibility. The purine and pyrimidine 
analogs tested were generally ineffective! al- 
though a iew. particularly 2,4,5-triamino-6- 
hydroxy-p!-riniidine, had appreciable activity. 
This had an 11.E.C. of 0.1 mg/cc. Hitherto 
studies on the effect of inhibitors on sperma- 
tazoan metabolism have been concerned 
mainly with elycolytic mechanisms; the re- 
sults disccsed above suggest the utility of 
further stud!- on purine and pyrimidine 
me tabolisni . 

The group of therapeutic substances tested 
included representatives of the classes of di- 
uretics: antihistamines, analgesics, and ad- 
renolytics. The results obtained presented no 
coherent picture, and it would appear that 
spermatocidal activity in this group is a func- 
tion of chemical structure rather than of 
therapeutic effect. 

It is worthy of note that, among a number 
of compounds tested which do not fit into any 
of the above classifications. coumalic acid was 

particularly effective, having an  M.E.C. of 
0.01 mg/cc. 

Summary. A number of compounds of dif- 
ferent chemical structure and physiological 
effects were tested to determine their sperma- 
tocidal properties. Several were found to be 
active! including a group of pteroylglutamic 
acid analogs. 
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Renotrophic-Androgenic Properties of Orally Administered Androgens.“ 
(19633) 

CHARLES D. KOCHAKIXN. (With technical assistance of Dwight L. Smith.) 
F r o m  Oklahoma Medical Research Institute and Hospital,+ Oklahoma City .  

Previous studies ( 1 , 2 )  have indicated that 
among the androgenic steroids the 17p- 
hydroxyl group is essential for maximum 
renotrophic activity and the 3-ketone group 
for androgenic activity in the castrated 
mouse. On the basis of these observa- 
tions an attempt(3) was made to obtain 

*This study was ai,ded by a grant from Ciba 

t This is publicaition No. 20 from the Oklahoma 
Pharmaceutical Products, Inc. 

Medical Research Institute and Hospital. 

further separation of these two propenties of 
the androgens by studying compounds with a 
functional group in only one of these two 
positions. Such compounds administered pa- 
renterally, however, proved to be very insolu- 
ble in the tissue fluids. It seemed that 
another route of administration might prove 
more efficacious. Therefore, since one o€ 
these compounds, 17-methylandrostan-17p-o~, 
was still available, it  was studied by  oral ad- 
ministration and its properties compared with 
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several other available 17-methyl androgens 
administered by the same route. At the same 
time a few of the non-methylated steroids 
were studied, for although it is assumed that 
these compounds are inactivated by the liver, 
there is ample evidence (4,5,6,7) which indi- 
cates that androgens can be converted to more 
potent androgens by incubation with liver 
slices or homogenates. 

Experimental. Male white mice, from the 
Maple Grove Rabbitry, Springfield, &lo., 
were castrated at  17  to 19 g body weight. 
The mice were kept 2 in a glass jar containing 
a false screen bottom in a room air-conditioned 
at  24-26‘C. They were fed and weighed at  the 
same time on Monday, Wednesday and Friday 
of each week. The amount eaten was deter- 
mined by weighing the food at the beginning 
and end of each interval. The regular diet con- 
sisted of casein 16.7, sucrose 61.2, hydrogen- 
ated vegetable oil 7.4, yeast (Fleischmann’s 
2019) 9.2, Celluflour 1.8, and Wesson’s salt 
mixture 3.7. At each feeding 2 drops of Patch’s 
cod liver oil and 1 drop of 34% tocoph- 
erol: concentrate from wheat germ oil diluted 
10-fold with Wesson oil were mixed with the 
food. 

The androgens$ were dissolved in 10 tlo 15 
ml ethyl alcohol, and were mixed .thoroughly 
with the food by rotating the glass container. 
The amount necessary for the experimental 
period was prepared at  one time and kept at  
3 to 5°C. This mixture was substituted for 
the regular diet 30 days after castration and 
the mice were autopsied 30 days later. The 
organs were weighed Ion Roller-Smith torsion 
balances. Results. The amount of food 
eaten by the mice in the various groups was 
roughly iden tical. 

As expected, 17-methyltestosterone proved 
to be the most effective steroid. The steroid 
of greatest interest, however, is 17-methyl- 
androstan-17p-01 which has no group at the 
3 position. At Ithe lower dose it demonstrated 
a renotrophic potency roughly equivalent to 
that of 17-methyltestosterone and ait 0.8 mgll 
/day was almost as effective as 17-methyltes- 

$ Provided by Distillation Products Inc. through 
the lcourtesy of Dr. P. L. Harris. 

Q The androgens were generously made available 
by ‘Ciba Pharmaceutical Products, Inc. 

tosterone at  2.0 mg/day. Furthermore, in  
both instances the androgenic activity of 17- 
methylandrostan- 1 7/3-01 was much less than 
that of 17-methyltestosterone. 

The non-methylated steroids were all effec- 
tive except A4-androstene-3,1 7-dione at  the 
lower dlose level. Testosterone and androstane- 
3~,17P-,did, however, were not as potent as 
their 1 7 -me thy1 derivatives. 

An increase in the dose of the androgens 
resulted in a further increase in androgenic 
activity without a concomitant increase in 
renotrophic activity. This phenomenon is not 
peculiar to the oral administration of the an- 
drlogens, but is also very evident after paren- 
teral administration( 2 ,7) .  

The thymus was decreased in size by the 
various androgens in roughly reverse propor- 
tion ito the increase in size of the seminal 
vesicles and prostates. 

A comparison of the results 
obtained by oral administration of androgens 
with the previous results( 1,2) obtained after 
subcutaneous implantation of pellets #of these 
steroids indicates that the oral route is much 
less efficient. But those steroids which are 
only slightly soluble in tissue fluids( 1,2,3) 
show a much greater comparative potency 
when administered by mouth. 

This is specially true for 17-methylandro- 
stan-1 7p-01, which, though ineffeative by par- 
enteral administration (3) ,  proved not only to 
be highly active by mouth but also showed 
preferential renotrophic aativity. This prop- 
erty of this compound is of special interest 
for, by removal of an active group from the 
3 position, a further reduction in androgenic 
activity without impairment of the renotrophic 
activity has been obtained. Thus, the rela- 
tionship of the chemical group a t  the 3 posi- 
tion to androgenic activity can be extended 
to give the following sequence: C = 0 > cc 

OH > p OH > no group. 
Summary. Orally administered non-methy- 

lated as well as methylated androgens are able 
to stimulate an increase in size of the kidney 
and the seminal vesicles and prostates and 
decrease the thymus of castrated mice. The 

Discussion. 

II The amount of this steroid available was not 
sufficient to permit an experiment at  the 0.5 mg/g 
food (2  mg/day) level. 
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TABLE I. Tlie Rrnc~trol~liic and Androgenic Effect of Orally Administered A11drogens." 

-Body lvt --- E'ood Incr. t 
Mice Initial, Change, intake, Thymus, Kidney, SVPr, K/SVPr ,  
No. g g g/day mg mg mg mg/mg 

.1 nig steroicl/g food, 30 d a y  
9 :31.2 4.4 3 .7  
7 2S.G 5.1 4.2 
- 30.4 4.i  4 

29.9 3.7 5.8 
ri 29.4 5.Z 4.1 
fi 2S.6 5.6 3.9 
.7 29.Ci 3.3 3.8 
4 27.2 3.3 3.T 
(i ? ) ( I 2  4.7 s.9 
(i 30.4 5.2 3.8 

..? nig stcwiid/g food,  30 ( l a y  
Y 29.7 4.1 4 
ri 31.4 4.1 4 
4 r31.4 i :3.9 
ti 3ll.S 1.5 4.3 
4 30.2 4.1 4.3 
(i 3l.i C i  3 . 9  
; 31.5 i.3 4 
5 31.4 3.5 4 
li 31 4.8 3.9 
ti 31.:3 tj.3 4 

- 
1.28 
3.73 
3.80 
2.32 
1.43 
2.45 

.9 3 
4.33 - 

- 
.68 

1.84 
.68 
.45 
.66 

1.49 
.TO 
.36 

1.43 
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Fetal X-Irradiation and Fertility.* (19634) 

ROBERTS RUGH. 
F r o m  t h e  Radiological Research Laboratory, C o l u i ~ ~ b i a  Unioersit y .  

It is important to determine. with esperi- used? the pregnant female receiving chronic 
mental animals, the effect on subsequent fer- exposures for 6 days prior to delivery. The 
tility of high but sub-lethal exposures of the offspring were then tested at 6 months ('the 
fetus. For this study the Swiss mouse was height of normal reproductive activity) for 

fertility. There have been numerous reports 
of the effect on the mammalian gonad of di- 

I 

* This document is based on work performed 
under Contract for the Atomic Energy Corn. 


