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Effect of an Adrenal 17~Hydroxylase Inhibitor on Gonad Function (33676) 

J. J. CHART, ELVIRA GISOLDI, NANCY HOWIE, AND ROBERT GAUNT 
Research Department, Ciba Pharmaceutical Company, Summit, New Jersey 07901 

Since the original work with amphenone 
( 1) and related compounds such as metyra- 
pone, a large number of substances were 
shown to modify the pattern of steroidogenesis 
in the adrenal [Refs. ( 2 ,  3)]. One of these, 
designated Su-10603, synthesized by Bencze 
and Barsky (4) had considerable activity as 
an adrenal 17~-hydroxylase inhibitor both in 
vivo and in vitro (5-7). 

7-chloro-3,4-iiihydro-2- (3-pyriilyl) -1 ( 2 H )  - 
nap thalenonc (Su- 1060 3) 

In the dog it decreased the secretion of cor- 
tisol and 1 1-desoxycortisol, resulting in a 
compensatory increase in the secretion of cor- 
ticosterone and 1 1 -desoxycorticosterone. 

This raised the question as to its possible 
effect on the secretion of gonadal hormones. 
I t  and related compounds have, indeed, been 
found to inhibit androgen synthesis in vitro 
in various systems and circumstances (8-1 5 ) .  
The only report of gonadal effects in intact 
animals, however, is one in which an inhibi- 

tion in male rats of the acute response to 
chorionic gonadotropin was found (6). The 
present report extends that work and includes 
the results of long-term treatment with Su- 
10603 in both male and female rats. 

Methods. Two types of tests were done. In 
one, immature male and female rats (50-60 g 
initially) were treated daily for 30 days with 
varying doses of Su-10603 S.C. The drug was 
dissolved in polyethelene glycol a t  a concen- 
tration of 12.5-200 mg/ml. At the termina- 
tion of the experiment, organ weights were 
taken and some tissues studied histologically. 

In the second type of experiment rats like 
those used above were treated daily for 4 
days simultaneously with Su-10603 and 2 
units/rat of chorionic gonadotropin (APL- 
Ayerst) . Autopsy was performed and organ 
weights obtained on the f i f th  day. 

Corticosterone secretion rates were mea- 
sured using whole blood from the left adrenal 
vein. Methods were based on those of 
Knigge (1 5 )  as described for the hamster. 

Results. Non-eflect on corticosterone secre- 
tion rate. If, as evidence cited above indi- 
cates, Su-10603 is a more or less specific 
inhibitor of 1 7a-hydroxylation, it might be 
expected not to alter the corticosterone secre- 
tion rate in rats. That was the case when 15 
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daily doses (100 mg/kg) were given to 
males, s.c., the last injection being made 1 hr 
before determinations: 

Corticosterone 
secretion No. of 

Treatment (pg/min -e SE) rats 

Vehicle controls 0.439 k 0.051 12 
Su-10603 (100 mg/kg/day ; 0.448 2 0.062 12 

x 15) 

Furthermore, as noted below, there were no 
morphological signs that the adrenals were 
affected by the drug. 

Tkirty-day treatment. As seen in Table I, 
sex accessory weights of males and uterine 
weights of females were significantly inhib- 
ited by treatment with Su-10603 in doses of 
100-400 mg/kg/day. The responses were 
not sharply dose-related and in no case did 
the inhibition equal the effects of castration, 
as judged by a castrate control group (not 
shown in tables). Absolute gonad weights 
were unaffected and relative weights changed 
only by the dose that reduced body growth. 
No alterations in gonad histology were seen. 

Adrenal weight and histology were not 
appreciably affected. The lack of adrenal hy- 
pertrophy, such as is seen with other com- 
pounds of this general pharmacological type, 
e.g., amphenone or metyrapone, suggests that 
Su-10603 caused little adrenal inhibition of 
the type seen in dogs. Probably this is be- 
cause the rat adrenal normally synthesizes 
little if any 17-hydroxylated steroid under 
usual circumstances ( 16). 

Weights of the kidney, pituitary, and thy- 
roid were unaffected by 30-day treatment 
with Su-10603 as was thyroid histology. 

In 7 adrenalectomized animals given 100 
mg/kg/day for a month, Su-10603 manifested 
its characteristic depression of seminal vesicle 
growth (-26%). The animals were main- 
tained during treatment with 1% NaCl to 
drink and 0.01 mg of dexamethasone/rat 
three times per week. 

Response to c h m h i c  gonudotrop'n, (Ta- 
ble 11). It had been reported earlier in male 
rats (6) that the response to chorionic gona- 
dotropin was inhibited by 100 mg/kg/day of 
Su-10603 and the detailed figures on which 
that conclusion was based, together with the 

TABLE I. Effect of Su-10603 in Immature Rats (30-day treatment). 

Organ mt. (mg/100 g )  

Treatnient and No. of rats Wt. gnin Seminal Ventral Levator 
dose (mg/kg/day) and sex (%) Adrenal Testis vesicle prostate mi 

Controls (vchicle) 8 8  
s1l-10603 (400) 8 8  

Controls (vehicle) 8 8  
5311-1 OG03 (ZOO) 8 8  

Controls (vehicle) 14 8 
S11-10G03 (100) 14 8 

])iff. lwtwerii i1ic:iiix ( 1 1 )  

Diff. bctween mc,ms ( p )  

Diff. bctween nicmis ( p )  

Controls (vehicle) 8 9  
su-lo(io3 (200) 8 9  

Controls (vehicle) 8 9  
su-1060.3 (100) 8 9  

Diff. between means ( p )  

Diff. bctween nicmis ( p )  

984 
2% 
.oo 1 

2 18 
539 

NS" 

904 
260 
NS 

171 
3 84 
NS 

209 
198 
NS 

14.2 
32.4 
N S" 

15.3 
14.9 
NS 

lG.Z 
14.7 
NS 

23.8 
25.9 
NS 

26.3 
24.5 
NS 

1170 
1290 

.05 

1270 
1270 

1260 
1210 
NS 

Ovary 

31.9 
33.2 
NS 

55.2 
24.8 

<.Ml 

54.7 
35.1 

.01 

G3.G 
37.4 

< .oo 1 

Uterus 

75.0 
40.0 

<.00l 

74.3 
49.3 

.01 

81.2 
56.9 

< .oo 1 

56.4 
32.2 

<.00l 

57.1 
42.5 
.01 

47.0 
35.9 

.01 

182 
132 
.05 

214 
130 
.01 

N S  = iiot signific,mt. 
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TABLE 11. Su-10603: Effcct on Response to Chorioiiic Gonadotropin 5-Day Test in Males. 

Organ wt. (mg/100 g )  

No. of Wt. gain Seminal Ventral Levator 
Treatment rats (%) Adrenal Testis vesicle prostate ani 

1. Controls (vehicle) 
2. CG (2 U/rat/day) 
3. Su-10603 (100 mg/kg) 
4. SU-10603 + CG 

Diff. between means ( p )  
2 vs  4 

1. Controls (vehicle) 
2. CG (2  U/rat/day) 
3. Su-10603 (50 mg/kg) 
4. Su-10603 (50 mg/kg) + CG 
5. Su-10603 (25 mg/kg) 
6. Su-10603 (25 mg/kg) + CG 

Diff. between means ( p )  
2 vs 4 
2 vs 6 

18 
18 
18 
18 

12 
12 
12 
12 
12 
12 

34 
34 
27 
26 

38 
35 
38 
35 
37 
39 

22.6 653 15.0 
21.4 615 43.1 
23.0 561 14.2 
21.6 615 25.0 

NS" NS .o 1 

20.6 770 18.7 
20.3 740 42.5 
21.7 710 15.4 
19.3 685 35.3 
22.2 705 19.3 
21.4 720 46.1 

NS NS NS 
NS NS NS 

51.6 
101.2 
51.0 
91.8 

NS 

63.8 
101.7 

58.7 
89.4 
56.7 
94.4 

NS 
NS 

23.1 
32.9 
22.1 
24.6 

<.OOl 

25.5 
41.0 
28.1 
30.1 
28.6 
36.0 

<.OOl 
.01 

NS not significant. 

effects of smaller doses, are shown here. The 
minimal effective dose is near 100 mg/kg; 50 
mg/kg caused less inhibition of sex accesso- 
ries and 25 mg/kg was without effect except 
to reduce the growth response of the leva- 
tores ani. Interestingly enough this latter or- 
gan was the most sensitive indicator of an 
inhibitory effect of Su-10603 on organ weight 
responses to chorionic gonadotropin. Ventral 
prostates showed little response. 

Curiously the response of females to 
chorionic gonadotropin, unlike males, was not 
affected by 100 mg/kg/day of Su-10603 al- 
though they did respond by uterine inhibi- 
tion to 30-day treatment (Table I). 

Eflect on estrus, fertility, parturition. 
Fourteen mature female rats were given ei- 
ther 30 or 200 mg/kg/day of Su-10603 for 2 
weeks and vaginal smears observed daily. 
Neither dose affected estrous cycles. An aver- 
age of 2.8 estrous smears were recorded both 
in vehicle controls and in animals receiving 
drug. 

At the end of this period, with medication 
of the females continuing, two normal males 
were added to each cage with a treated fe- 
male for 2 additional weeks. Five of 6 ani- 
mals receiving 30 mg/kg/day became preg- 

nant and delivered normally (vs 6 of 6 con- 
trols). In  the group receiving 200 mg/kg/day 
pregnancy, as judged by eventual delivery, 
occurred in 5 of 8 cases (vs 7 of 8 controls). 
Some reproductive dysfunction was indi- 
cated, however, by the fact that parturition 
in two of the treated animals on the high 
dose was preceded by vaginal bleeding and 
the litters of three animals were found dead. 

Discussion. Su-10603 can be added to a 
growing list of compounds of various chemi- 
cal types that interfere with gonad function 
in vivo by one or another means. I t  has been 
shown that Su-10603 itself (13, 14), as well 
as closely related compounds, inhibits testos- 
terone synthesis in vitro and this fact plus its 
known analogous actions on adrenal steroido- 
genesis both in vitro and in vivo suggests 
strongly that it acted in our male ani- 
mals by an inhibition of androgen synthesis. 
Its uterine-inhibiting action in females may 
well be due to a similar inhibition of estrogen 
synthesis but confidence in that hypothesis 
is less certain than in the male: there is no 
direct in vitro evidence that Su-10603 affects 
ovarian steroidogenesis and an additional 
troubling fact is that it did not inhibit the 
response to chorionic gonadotropin in females 
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as it did in males. This is without obvious 
explanation at the moment. In  contrast, how- 
ever, aminoglutethimide, an inhibitor of 
steroidogenesis prior to the formation of 
AS-pregnenolone in the adrenal, selectively 
interferes with ovarian function without evi- 
dence of effect on the testis (unpublished 
observations). The clear disturbance of preg- 
nancy induced by Su-10603 awaits analysis 
and may or may not be related to interfer- 
ence with the endocrine functions of the pla- 
centa. 

The type of action displayed by Su-10603 
in males could be of potential clinical utility. 
The required dose, however, would probably 
be large. Also i t  is an open question whether 
the lack of marked effects of Su-10603 on the 
rat’s adrenal as shown here, and the atten- 
dant lack of toxicity, would obtain in other 
species such as the dog and man which de- 
pend on 17-hydroxylated adrenal steroids. 
The rat adrenal may escape important inhibi- 
tory response to the drug only because of its 
normally different pattern of steroid output. 

Summary. 7-Chloro-3,4-dihydro-2- (3-pyri- 
dyl) - 1 ( 2H) -napthalenone (Su- 10603 ) , a com- 
pound known to inhibit particularly 17~-hy- 
droxylation in the adrenal of the dog, was 
studied for its effects on gonad and adrenal 
function in rats. Administration to immature 
animals for 30 days (100-4-00 mg/kg/day) 
inhibited growth of seminal vesicles, ventral 
prostates, levatores ani and uteri without 
other obvious effects. I t  was similarly active 
in adrenalectomized rats. These results are 
consistent with previous demonstrations that 
the drug interferes with testosterone synthesis 
in &YO. The Su-10603 also inhibited the re- 
sponse of immature males but not females to 
chorionic gonadotropin as judged by weights 
of sex accessories. I t  interfered with the nor- 
mal processes of pregnancy by means as yet 
undetermined. Unlike the situation in the dog, 

it was without effect on adrenal morphology 
or the corticosterone secretion rate in rats. 

The statistical work recorded here was done by 
Mrs. Hanna Sylwestrowicz and her associates, Bi- 
ostatistics Section of this laboratory. The corticos- 
terone determinations were made by Mrs. Jean Do- 
Ian and Dr. Innes Cargill, Biochemistry Division of 
this laboratory. 
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