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Two synthetic steroid analogs ( 2~-cyano-4,- 
4,17a-trimethylandrost-5-en- 1 7P-ol-3-one [cy- 
ano-ketone) ; 17P-hydroxy-4,4-17~-trimethyl- 
androst-5-en- (2,3d) -isoxazole (isoxazole) 3 are 
potent selective inhibitors of 3P-hydroxyste- 
roid dehoydrogenase and of A5-*-3-ketosteroid 
isomerase (1).  In  the mature rat these 
analogs block adrenal glucorticoid synlthesis 
and secretion. Adrenocortical, ovarian, and 
testicular interstitial cell hyperplasia are 
also demonstrable in these steroidogenic 
tissues after the administration of the 
inhibitors (2) .  Adrenocortical hyperplasia 
results from stimulation by adrenocorti- 
cotropic hormone secreted in response to 
the blockade in glucocorticoid synthesis pro- 
duced by these analogs (3-5). In  the present 
communication we report that the cyano- 
ketone increases pituitary and serum levels 
of radioimmunoassayable luteinizing hormone 
(LH) in the mature male rat, with a con- 
comitant fall in plasma testosterone, suggest- 
ing that the interstitial cell hyperplasia pro- 
duced by this compound may be secondary 
to increased gonadotropin secretion. 

Materials and Methods. Adult male rats 
(13 weeks, 250 g, Charles River Breeding 
Laboratory, Wilmington, Mass.) received in- 
tramuscular injections of the cyano-ketone in 

1 Supported by US. Public Health Service Grants 
Nos. AM-10521, HD-004863, and TO 1 AM 015197; 
and by a grant from the National Foundation 
"March of Dimes." 

2 Recipient of U.S. Public Health Service Career 
Development Award No. HD-13628, A. W. Roott ; 
NO. 1-KO-3-HD 38338. 

dimethylsulfoxide or diluent alone. The cy- 
ano-ketone was administered at  a dose of 10 
mg/kg daily for 2 days and the animals were 
sacrificed by exsanguination 2 hr after the 
last injection (Table I) or fo'r 8 days (days 
1, 2, 3, 4, 7, 8, 9 and 10) and the animals 
were sacrificed 96 hr after the last injection 
(Table 11). In another experiment the ani- 
mals received the cyano-ketone at  a dose of 
60 mg/kg daily for 3 days with sacrifice 48 
hr after the last injection (Table 11). The 
adrenals and testes were flash-frozen at -80" 
and stored at  -20". The pituitaries were 
homogenized in 0.01 M sodium phos- 
phate-0.15 M sodium chloride, pH 7.5, centri- 
fuged ( 4 O ,  2000 rpm) and the supernatant 
was stored at  -20". Serum was stored at  
- 2 O O .  

3P-Hydroxysteroid dehydrogenase activity 
was determined in adrenal and testicular ho- 
mogenates as previously described (6).  
Serum testosterone concentrations were mea- 
sured by modifications of a competitive- 
protein-binding assay (7, 8 ) .  The modifica- 
tions were the application of a more sensitive 
standard curve previously described for the 
assay of h4-androstenedione in plasma (8). 
Serum and pituitary immunoassayable LH 
levels were determined by double antibody 
radi oimmunoassay , employing reagents sup- 
plied by the Holrmone Distribution Officer, 
NL4MD (9, 10). Data are expressed in 
terms of NIH-Rat LH-RP-1 (Biological ac- 
tivity: 0.03 NIH-LH-Sl). The assay was 
sensitive to 6.25 ng of standard. The intra- 
assay coefficient of variation was 3.5%. All 
specimens from one experiment were mea- 
sured in the same assay in order to eliminate 
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6 74 CYANO-KETONE AND LH 

interassay variability. Statistical evaluation 
was performed by the method of Student’s t ,  
or by the method of analysis of variance. 

Results. Adrenal and pituitary weights 
were significantly greater in animals who re- 
ceived the cyano-ketone (10 and 60 mg/kg). 
Concomitantly, 3P-hydroxysteroid dehydrog- 
enase activity of adrenal and testicular ho- 
mogenates and serum testosterone concentra- 
tions were significantly lower in these analog- 
treated rats (Tables I, 11). Serum LH con- 
centrations were significantly higher in the 
cyano-ketone treated animals (Table 11). Al- 
though pituitary LH content was higher in 
animals who received the analog at  the dose 
of 60 mg/kg for 3 days, this difference was 
not significant when compared to the pitui- 
tary LH content of the control animals. Fol- 
lowing the administration of cyano-ketone, 10 
mg/kg for 8 days, there was a significant 
increase in pituitary LH content and concen- 
tration of the analog-treated animals (Table 

Discussion. In  adult male rat, inhibition of 
testicular 3P-hydroxysterc~id dehydrogenase 
activity was followed by decrease in serum 
testosterone concentrations and increase in 
serum and pituitary immunoassayable LH 
levels. These data suggest that testicular in- 
terstitial cell hyperplasia observed histologi- 
cally may be secondary to LH stimulation. 
Gay and Midgley (1 1 )  and Yamamoto et al. 
( 12)  reported that serum immunoassayable 
LH concentrations increased within 8 to 18 
hr after castration of the adult male rat, but 
that pituitary LH content did not increase 
until 5 days after orchiectomy. Under the 
conditions of the present experiments, noting 
that different dosages of analog were em- 
ployed, inhibition of testosterone synthesis as 
reflected by a fall in plasma levels was fol- 

11). 

lowed by an increase in serum LH concentra- 
tions prior to an increase in pituitary LH. 
The failure tlo document an increase in pitui- 
tary weight after 8 doses of cyano-ketone (10 
mg/kg) is unexplained. 

Although the effect of inhibition of adrenal 
androgen synthesis upon the regulation of 
LH secretion has not been considered in this 
discussion, the most probable site of action of 
the cyano-ketone in relation to its effects 
upon LH secretion is a t  the level of testicular 
testosterone production. Inhibition of en- 
dogenous testosterone synthesis is most prob- 
ably responsible for the (compensatory) in- 
crease in LH synthesis and secretion. 
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