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FIG.  1. Nornial-fish embryo tail Brachydanio 
rerio. 

FIG. 2. Treated, 0.5 ppin-fish embryo tail  
Brachydunio rcrio. 

FIG. 3. Xormal-tadpole tail  Raiia pipiens. 
FIG.  4. Treated, 1 ppni-tadpole tail R a m  pip- 

icns. 

and older tadpoles (Rana, various species) 
did not respond to concentrations of 1.0 and 
0.5 ppm. One test on tadpoles (newly 
hatched), R .  pipiens,  at  2.0 pprn resulted in 
bizarre epithelial growths at  the tip of the 
tail which were eventually absorbed. Older 
animals and tadpoles that had recovered from 
treatment would not respond to concentra- 

t Appreciation is expressed to members of the 
classes in Embryology at  Oklahoma State Univ. who 
conducted studies on the effects of #742 on amphib- 
ian embryos. 

tions of 3.0 and 5.0 ppm.t Kivett(3) tested 
#742 on chick embryos and obtained evi- 
dence of tumor formation. 

Discussion. From our studies it appears 
obvious that #742 produces hyperplasia in 
some amphibian and teleost embryos when 
applied during the development of the tail 
fin. The exact nature of the reaction and the 
histology involved are not understood. Stud- 
ies involving tissue cultures and cytological 
effects will be reported later. 

The fact that a delta-16-steroid consist- 
ently produces hyperplasia in the same de- 
velopmental region and stage a t  relatively 
low concentrations (0.5 ppm) seems to be 
significant. 

Summary. Embryos of Brachydanio rerio 
and Rana pip iens  when grown in water con- 
taining 0.5-2.0 ppm of 1, 3, 5 ( l o ) ,  16 estra- 
tetraen-3-01 (a AIG steroid) will consistently 
develop malformations (hyperplasia) in the 
region of the tail if exposed before the for- 
mation of the tail fin occurs. 
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Huff man, Lasdon Foundation Research Institute of 
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Anti-Androgenic Activities of A-Nortestosterone and C-Nor-D-Homo- 
17u-Epi testosterone Acetate. (29080) 

LEONARD J. LERNER, ALBERT BIANCHI, MARGARET DZELZKALNS AND ALECK BORMAN 
Squibb Institute for Medical Research, N e w  Brunswick, N .  J .  

Structural alteration of naturally occurring activity but with the property to antagonize 
steroids may lead to compounds with inter- the effects of exogenous and endogenous 
esting biological properties. Reduction of the androgen at  specific end organs (2,3,4). The 
6-membered A-ring of progesterone to the A-nor analogue of testosterone, A-nortesto- 
5-membered A-ring of A-norprogesterone( 1) sterone( 1 ) ,  is a very weak androgen and is 
yielded a compound without progestational anti-androgenic. These properties have been 
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described briefly ( 5) .  Recently Kupchan and 
Levine (6) synthesized C-nor-D-homo-17~- 
epitestosterone acetate. The androgenic and 
anti-androgenic properties of this compound 
will also be described. 

Material and methods. Immature male 
Sprague-Dawley strain rats weighing 55-65 g 
were castrated and divided into groups of 4 
or 8 animals. Compounds were dissolved or 
suspended in sesame oil. A-nortestosterone, 
testosterone and testosterone propionate were 
individually administered. In addition, A- 
nortestosterone and C-nor-D-homo- 1 7a-epi- 
testosterone acetate were each administered 
concomitantly with testosterone propionate. 
Treatment was subcutaneous and injections 
were administered once daily for 7 days start- 
ing on day of castration. On the day follow- 
ing the last injection, the animals were sacri- 
ficed. The ventral prostate, seminal vesicles 
and coagulating glands were removed and 
weighed on a Roller-Smith torsion balance. 

Two-day-old White Leghorn cockerels ran- 
domly distributed 5 per cage were also em- 
ployed to assay the androgenic and anti- 
androgenic activities of A-nortestosterone and 
C-nor -D -homo- 17a-epitestosterone acetate. 
These compounds and testosterone were dis- 
solved or suspended in sesame oil and applied 
in .005 ml volumes to the chick comb for 7 
days in a method for androgen assay de- 
scribed elsewhere (7).  Anti-androgenic activ- 
ity was determined by a local method(4). 
Testosterone in .005 ml sesame oil was ap- 
plied to one side of the comb and the A-nor 
or C-nor steroid in .005 ml sesame oil was 
applied to the other side of the comb for 7 
days. On the day following the last applica- 
tion the chicks were sacrificed and comb and 
body weights were determined. 

Results and discussion. A-nortestosterone 
was found to be weakly androgenic in the 
chick and rat. It was approximately 1/20 
as potent as testosterone in stimulating chick 
comb growth (Table I )  and approximately 
1/40 as potent as testosterone in inducing 
growth of the castrate rat ventral prostate, 
seminal vesicle or coagulating gland (Table 
11). C-nor-D-homo- 17~-epitestosterone ace- 
tate was a much weaker androgen. Compared 

to testosterone in the chick comb growth 
assay, this compound was >1/2500 and 
<l/500 as potent. Both of these weak an- 
drogens, when applied to the chick comb, 
antagonized the testosterone-induced comb 
growth (Table I). Total doses of 1000, 200 
and 40 pg of A-nortestosterone inhibited the 
comb growth stimulation of a total dose of 
50 pg testosterone by 28, 42 and 63%, re- 
spectively. I t  is interesting that the antago- 
nism was inversely related to the dose of A- 
nortestosterone. However, at lower doses of 
testosterone, 10 or 2 pg,  A-nortestosterone 
did not antagonize comb growth stimulation. 
The 10001 pg dose of A-nortestosterone in 
combination with 10 pg of testosterone pro- 
duced a comb growth equal to that resulting 
from the local application of that dose of the 
A-norsteroid alone. When this dose of A- 
nortestosterone was administered concurrent- 
ly with the lowest total dose of testosterone, 
2 pg,  the resultant comb growth was less 
than was produced by that dose of the A- 
norsteroid alone, but greater than that pro- 
duced by that dose of testosterone alone. 
A-nortestosterone in doses of 200 or 40 pg  
plus 10 p g  of testosterone produced comb 
ratios approximating those of chicks treated 
with that dose of testosterone alone. Similar- 
ly the application of a combination of 200 
or 40 pg of A-nortestosterone and 2 pg of 
testosterone resulted in comb growth which 
was approximately the same as that obtained 
by the treatment with the respective doses 
of the A-norsteroid alone. Total doses of 
1000, 200 and 40 p g  of C-nor-D-homo-17~- 
epitestosterone acetate antagonized the comb 
growth stimulation produced by total doses 
of 50 pg  of testosterone by 49, 48 and 39’76, 
respectively. Again, as in the case of A-nor- 
testosterone, concurrent administration of 
these same doses of C-nor-D-homo-17u-epi- 
testosterone acetate with 10 or 2 pg of testo- 
sterone produced variable results, with little 
or no antagonism or augmentation of the 
testosterone-induced comb growth. 

Daily doses of 100 or 1000 pg of A-nor- 
testosterone subcutaneously administered did 
not significantly augment or antagonize the 
effect of 25 pg of testosterone propionate on 
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the immature castrate rat ventral prostate or 
seminal vesicle weight. However, daily sub- 
cutaneous doses of 1000 p g  of C-nor-D-homo- 
17~t-epitestosterone acetate did inhibit the 
castrate rat accessory sex gland stimulation 
induced by 25 p g  of testosterone propionate. 
Resultant ventral prostate weights were 68.0 
mg t 3.2 and 57.8 mg t 2.6 ( P  = <.05) 
for the testosterone propionate and testoster- 

TABLE I. Androgenic and An ti-Androgenic 
Homo-] ia-Epitestosterone Acetate 

one propionate plus C-nor-D-homo- 1 7 ~ e p i -  
testosterone acetate, respectively. Similarly, 
the resultant seminal vesicle weights were 
41.4 mg -t 5.0 and 26.2 mg t 2.3 (P  = 
<.05) for testosterone and for the androgen 
plus an tagonis t, respectively. 

These studies demonstrate that weak an- 
drogens such as A-nortestosterone and C-nor- 
D-homo- 17~-epitestosterone acetate may aug- 

Activities of A-Nortestosterone and C-Nor-D- 
in an Innnction Chick Comb Assay. 

r Total (lose ( p g )  7 

C-Nor-D-homo-17 
a-cpitcstostcronc KO. of Mean comb ratio 5 S.E. 

T cs  t 0 s  t (1 roll c A - I1 0 I't t'S t 0 s  t (1 I'o 11 c :I ceta t (> cliicks Conib-mg/body wt (g) 
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40 
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- 
- 
- 
- 
- 
- 
- 
- 
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50 
50 
50 
50 
50 
20 
20 
20 
20 
20 
20 
20 
20 
20 
10 
10  
10 

5 
10 
10  
1 5  
10 
10  
10  
10 
10 
10  

.34 f . O 1  

.38 f . O 1  

.52 & .02 

.73 f .03 
1.44 2 .04 
.62 f .03 
.74 f .03 
.99 f .04 
.75 * .04 
.98 f .05 

1.13 2 .07 
.75 f .04 
.76 .04 

1.00 f .04 
.65 L- .03 
.77 2 .06 
.79 .06 
.46 f .05 

1.01 .08 
.87 L- .08 
.88 f .08 
.64 L- .04 
.SO f .05 
.66 f .04 
.49 f .04 
.56 2 .05 
.63 ? .05 

TABLE 11. Androgenic Activity of Testosterone and A-Nortestosterone in the Immature 
Castrate Male Rat. 

Daily n Vent r a 1 Seminal Coagulating 
dose Body wt prostate vesicles gland 

Treatment (1%) (g)  (mg) (mg) (mg) 

Sesame oil (control) - 

Testosterone (I") .001 
T .005 
T .025 
T .125 
T .625 

A .2 
A 1 .o 
A 5.0 
A 25.0 

A-Nortestosterone (A) .04 

44 
44 
44 
46 
51 
45 
45 
46 
44 
48 
45 

13.6 2 .9 
16.9 L- 1.4 
22.3 * 1.0 
38.6 L- 2.6 
60.3 2 5.3 
95.9 * 10.2 
15.4 f 1.8 
20.3 k 1.4 
22.0 ? 2.5 
55.5 * 4.7 
93.2 2 4.1 

8.5 2 1.2 
8.8 2 .3 

10.4 f .4 
16.5 f .9 
34.8 5.9 
65.8 L- 8.5 

9.6 2 .4 
9.0 * .4 

13.2 f 1.2 
22.7 f .7 
72.8 e 10.4 

3.9 & 1.0 
3.3 f .6 
4.5 * .3 
6.3 L- .7 

11.7 k 1.8 
18.5 & 1.5 
3.6 k .2 
3.4 & .2 
4.5 * .5 
7.4 2 .5 

21.5 2 2.5 



GASTRIC SECRETION AND IRON ABSORPTION 92 7 

ment, antagonize or not alter the chick comb 
and rat accessory sex organ growth stimula- 
tion induced by a more potent androgen such 
as testosterone. Augmentation or antagonism 
may result depending on the dose relation- 
ship between the weaker and stronger andro- 

testosterone was relatively large. At the doses 
employed C-nor-D-homo- 1 7~-epitestosterone 
acetate was anti-androgenic in the immature 
castrate male rat while A-nortestosterone was 
not. 

gens. In  the chick comb studies the admin- We gratefully thank Mrs. Erna Dzelzkalns for tech- 
1 

istration of relatively large amounts of the 
weak androgens induced an augmentation or 
additive effect when the quantity of the more 
potent androgen was relatively small. When 
the stronger androgen was administered in 
relatively large dosages the weaker androgens 
inhibited the growth response, probably by 
competitive action at  the reactive tissue level. 

Summary. A-nortestosterone and C-nor-D- 
homo-17~t-epitestosterone acetate were very 
weak androgens in the chick comb assay. In 
addition A-nortestosterone was weakly andro- 
genic in the immature castrate rat assay. 
Both compounds antagonized testosterone- 
induced chick comb growth, the antagonism 

nical assistance and Mr. Albert Combs for statistical 
treatment of the data. 
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Role of Gastric Secretion in Iron Absorption." (29081) 

JOHN A. KOEPKE AND W. B. STEWART 
Department of Pathology, College of Medicine, University of Kentucky, Lexington 

The search for the controlling mechanism 
in iron absorption has been a long one. Iron 
is poorly excreted and poorly absorbed. Since 
ionic iron in high concentration is injurious 
to cells, it seems reasonable to suspect that 
prior to absorption from the stomach or in- 
testine, the iron might be coupled to some 
compound. Moreover, since the presence of 
anemia promotes iron absorption, it might be 
assumed that increased amounts of such a 
substance would be found in anemic animals. 
A study of the kinetics of iron absorption in 
normal dogs also suggested the possibility of 
some substance in limited amounts which 
controls iron absorption ( 1). There is clinical 
evidence that gastrectomy reduces the ability 
to absorb iron. Hobbs has reported that iron 

* Supported in part by USPHS research grant. 

deficiency anemia developed in half of the 
male patients and nearly all of the female 
patients who underwent gastrectomy, either 
subtotal or total ( 2 ) .  In only about one-third 
of the 247 patients studied was there evidence 
of possible blood loss or low dietary iron in- 
take. Defective iron absorption was presumed 
to have accounted for anemia in the remain- 
ing patients. 

The experiments reported here provide evi- 
dence that the gastric juice of anemic dogs 
contains a substance that increases iron ab- 
sorption. 

Methods. A. In  vivo experiments. Mongrel 
dogs, both male and female, weighing 10-15 
kg were made anemic by repeated phleboto- 
my (6 dogs), or by repeated injections of 
acetylphenylhydrazine (one dog). The iron 
deficient dogs were maintained on an iron 


