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I t  is well-known that the hypothalamic 
regulation of reproductive function in new- 
born female rats can be modified by exposure 
to androgen before ten days of age. When 
neonatal (female rats receive a single injection 
of testosterone propionate (TP) ,  ‘they enter 
into a permanent anovulatory condition. Im- 
mediately after puberty, these animals show 
permanent vaginal cornification, and their 
ovaries contain follicles with no corpora lutea. 
As the animals become older, their ovaries 
again show numerous vesicular follicles and 
some interstitial tissue hypertrophy, but still 
lack corpora lutea. The follicles of these ani- 
mals are not cystic, but consist of a well- 
defined theca interna and externa, with well- 
organized granulosa cell layers. 

-4bnormalities in the secretion of gonado- 
tropins, as well as in the histological com- 
position of the ovary of androgenized rats, 
have also been reported. Barraclough (1) has 
observed that the pituitary LH concentra- 
tion in androgen-sterilized rats was signifi- 
cantly lower than that in normal estrous rats. 
Correspondingly, bhe plasma LH levels of 
these animals were high when compared with 
undetectable levels in the normal rat a t  estrus. 
Such abnormalities may, in turn, be due to 
a blockade of the preovulatory discharge of 
LH-releasing hormone (LHRH) from the 
hypothalamus by androgen which has inter- 
fered with the sexual differentiation of the 
brain. 

The  preovulatory surge of LH in cyclic 
rats occurs on the afternoon of proestrus as 
repeatedly demonstrated by neuropharma- 
cologic blioickade experiments, hypophysec- 
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tomy, and direct measurement of plasma LH. 
Intravenous injections or LH to hypophysec- 
tomized proestrus rats, rats blocked neuro- 
pharmacologically, or intact rats on the second 
day of diestrus have proven effective in in- 
ducing ovulation. Presumably, the preovula- 
tory surge of LH is mimicked as a means of 
testing the follicular response to gonado- 
tropins. In  the present experiment, ‘tihe re- 
sponsiveness of the follicles of androgenized 
rats to gonadotropins and gonadotropin-re- 
leasing hormones was investigated. 

Methods. Female rats born in our labora- 
tory of Holtzman Co. rats (Madison, W I )  
were used. The day of birth was designated 
as day 1 .  On day 5, female pups received a 
single sc injection of 1.0 mg testosterone 
propionate in 0.1 ml sesame oil, and litter 
sizes were adjus’ted to six young. The  ani- 
mals were kept in a temperature-controlled 
room with the light schedule of 14 hr light 
and 10 hr darkness. The  midpoint of the 
dark period is considered as “midnight, colony 
time”, and all times are reported in relation 
to that, employing the convention of Everett 
and Sawyer ( 2 ) .  Approximately 2 weeks be- 
fore autopsy, daily slmears were taken (to con- 
firm the persistent cornification of the vagina 
induced ‘by TP injection. Follicle-stimulating 
hormone, 200 pg, or LH, 25 pg dissolved 
in 0.1 ml saline, was injected intravenously 
via the tail vein at 1:30 PM oa different days 
of age. Normal 4-day cyclic rats exhibiting 
the second day of diestrus a t  the same days 
of age served as controls and were given FSH 
or LH in the same manner, On bhe follow- 
ing day, the animals were killed, and the 
oviducts were examined under a ligbt micro- 
scope for the presence of ova. 

I n  another series of experiments, the fol- 
licular response of the androgenized females 
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eight ova. When 200 pg FSH were given 
to rats treated neonatally with TP, the in- 10 

cidence of ovulation was dbserved in all ani- cI 

mals, but the ovaries of these animals were 2 8 

less responsive. However, i t  appears that with 
the increase of age, such animals show a 5 6 

better response to exogenous gonadotropin. 2 
At 150 days of age, the androgenized females 24 closely resemble normal [females in this re- 5 

spect. Figure 2 indicates that the same was 
true with 2 5  pg of LH. The androgenized 
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FIG. 1. Efflect of ESH injection on ovulation in 
TP-treated rats on different days of age. The frac- 
tions at the top of the figure indicate the num- 
ber oif animals which ovulated per numiber of 
androgenbed females injected with FSH at a 
given age. 

and TP-treated rats a t  75 days of age. All 
cyclic rats ovulated. Testosterone propionate- 
treated rats receiving the Itowest dose of 
LHRH showed partial incidenlce of ovulatiion. 
One hundred percent of ithe animals receiving 
the high doses of LHRH ovulated. The num- 
ber of ova in each treatment was related to 
the dose of LHRH injected. 

Discussion. I t  has been well-established in 
our laboratory that when female rats are 
treated neonatally with a high dose of TP, 
a persistent estrus, anovulatory sitate ensues. 
In  such anilmals, a single dose od pregnant- 
mare serum gonadotropin (FMSG) a t  28 
days of age does not induce ovulation. Pre- 
sumably, this is due to a lack of release of 
“ovulation-induoing hormone” by the pitui- 
tary gland, as reported by Brown-Grant et 
al. (3) and Uilenbrloek and van der Werff 
ten Bosch (4 ) .  However, Barraclough (1) 
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. are shed by the ovaries, or that fewer mature 
follicles ready to rupture are available. It is 
also possible that the limited ovarian respon- 
siveness in these animals is secondary to 
deficient gonadotropic stimulation, because 
abnormal levels of serum FSH and LH have 
been reported by Weisz and Ferin ( S ) ,  John- 
son (6 ) ,  and Corski and Barraclough ( 7 ) .  
Nevertheless, induction of ovulation with 
synthetic LHRH showed that the pituitary 
of the androgen-sterilized rat could be in- 
duced to release a substantial amount of 
“ovulation-inducing hormone.” Wthile ovula- 
tion could <be induced in this manner, the 
number of ova found in TP-treated rats was 
smaller than that In the control animals. Our 
findings indicate that follicles in androgenized 
rats are ready to respond to both exogenous 
and endogenous gonadotropins, and that bhe 
ovarian threshold to gonadotropin decreases 

with age. Androgen-sterilized rats are, how- 
ever, less responsive than cyclic rats of the 
same age receiving the same treatment. 

Summary. Female rat pups injected sc with 
1.0 mg testosterone propionate in 0.1 ml 
sesame oil on day 5 of life were given a single 
dose of FSH (200 pg) or LH (25 pg) iv or 
LHRH (3.0 pg) sc a t  1:30 PM on day 30, 
45, 60, 75,  90, 120, or 150. Normal cyclic 
rats were given FSH or LH in the same 
manner on the second day of diestrus a t  the 
same days of age. The data ind’icate that 
follicles in androgenized rats are ready to 
respond to exogenous and induced-endo- 
genous gonadotropin, and that the ovarian 
threshold to gonadotropin decreases wifi age. 
However, the androgenized rats require more 
gonadatropin than their cyclic rat contem- 
poraries receiving exogenous gonadotropin in 
order to produce the same ovulatory response. 

TABLE I. Effect of LHRH on Ovulation in Control and TP-Treated Rats. 

Control TP- treated 

Doses of Ovulating Ova/ovulating Ovulating Ova/ovulating 
LHRH rats/total rats rat 2 SE rats/total rats rat 4 SE 

10.5 -F- 1.2 
1.500 7/7 11.5 -+ 3.5 G / G  10.1 2 0.5 

3.8 2 0.6 

3.0’00 5/5 12.0 4 2.0 6/6 

0.750 8/8 8.8 2 1.2 4/4 4.5 L- 1.1 
0.375 6/6 6.0 & 0.6 4/6 
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