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The chimpanzee (Pan troglodytes) is an 
excellent model for gonadotropin studies 
since its pattern of gonadotropin release is 
similar to that of humans (1-3). Chimpanzees 
also respond to stimulation by LH-RH in a 
manner closely approximating the human re- 
sponse (4), whereas the response of other 
non-human primate species is inconsistent 

Several hundred analogs of LH-RH have 
been synthesized in recent years. In rats, both 
ovulation and the release of gonadotropins 
following LH-RH injection can be blocked 
by prior administration of antagonistic LH- 
RH analogs (9). The extent of inhibition of 
LH-RH activity is dependent on the structure 
of the analog. Substitution of the amino acids 
at the 2,3, and 6 positions of the decapeptide 
has produced antagonists with the greatest 
inhibitory properties to date (9). One of the 
most potent of the antagonists, (D-Phe2, D- 
Trp3, D-Phe')-LH-RH has been shown to 
inhibit the responses to LH-RH in humans 
(10, 11). In this communication, we report on 
the ability of this analog to block the effects 
of exogenous LH-RH in the chimpanzee. 

Materials and methods. Animals. The chim- 
panzees used in the study were caged in pairs 
and fed a diet of monkey biscuits and fresh 
fruit. A total of 12 females ranging in age 
from 8 to 21 years and weighing from 34 to 
60 kg were utilized. Daily records of sex-skin 
swelling and menstruation were maintained. 
The animals selected for the study were in 
the early periovulatory phase of the men- 
strual cycle, a period which corresponds to 
Days 5-7 of maximal sex-skin swelling. 

Procedure. In order to reduce variability in 
endogenous gonadotropin release all experi- 
ments were begun at 8:OO AM. The animals 
were anesthetized with an initial dose of Ke- 
tamine HCl (10 mg/kg, im). Anesthesia was 

(4-8). 

maintained by repeated 5 mg/kg doses as 
needed for the duration of the experiment. 
The response to LH-RH has been shown to 
be similar in conscious and anesthetized 
chimpanzees (4). 

The animals were divided into 3 groups of 
4 chimpanzees each. The LH-RH analog 
(Coy, Schally) was dissolved in 5 ml of pro- 
pylene glycol-saline, 3:2, v/v. At time 0, the 
control, low dose and high dose groups were 
injected with vehicle, 7 or 35 mg of analog 
respectively. LH-RH (10 pug in 1 ml saline, iv) 
was given to all animals at 30 and 120 min 
following administration of the antagonist or 
vehicle. Blood samples were collected from 
the femoral vein at -10, -5, 0, 5 ,  10, 15, 20, 
30, 40, 50, 60, 90, 120, 130, 140, 150, 180, and 
210 min from the time of the antagonist or 
vehicle injection. Samples were allowed a 
minimum of 1 hr to clot and the sera were 
separated by centrifugation and stored fro- 
zen. 

Assays. Radioimmunoassays for chimpan- 
zee FSH and LH have been previously vali- 
dated (12) and were performed as described 
by Howland et al. (12). The human pituitary 
preparation LER 907 (20 IU FSH, 48 IU LH 
2nd IRP/mg) was used as a standard for both 
chimpanzee LH and FSH. Chimpanzee go- 
nadotropins cross react with antibodies to 
human gonadotropins in such a manner that 
dilutions of chimpanzee sera are parallel to 
the human pituitary standard (12). Assay re- 
liability was assessed by the quality control 
system of Rodbard et al. (13). All values 
represent the mean of duplicate determina- 
tions. 

Results. The LH response of a representa- 
tive animal from each group is presented in 
Fig. 1. The three animals shown had similar 
endogenous levels of serum LH prior to in- 
jection of the analog. 
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FIG. 1. LH release in an individual representative animal from each of the control and analog treated groups. At 
time 0, the animal from the low dose group was injected (S.C.) with 7 mg of the LH-RH analog in 5 rnl of propylene 
glycol-saline, 3:2, v/v, while the high dose animal received 35 mg of the analog in the same amount of vehicle and 
the animal from the control group was injected with the vehicle only. At 30 and 120 min, each animal received 10 
pg of LH-RH in 1 rnl of saline, iv. 

The experiment was divided into four seg- 
ments based on the times of analog and LH- 
RH injections. The experimental segments 
were labeled Baseline, Analog, First LH-RH 
and Second LH-RH (See Fig. 2 legend for 
sample times in each segment). Values for 
each treatment group were pooled within 
each experimental segment and compared 
with the pooled values in the corresponding 
experimental segment of the control group by 
analysis of variance and the least-significant- 
difference test. Each group was comprised of 
four animals, however, one of the control 
chimpanzees became pregnant just prior to 
the time of the experiment and data from this 
animal were not used. The LH and FSH 
values for each animal were expressed as a 
percent of its own preinjection baseline levels 
in order to reduce any variation due to dif- 
ferent basal gonadotropin levels. Endogenous 
levels of both LH and FSH for all the animals 
studied were not affected in the 30 min be- 
tween analog or vehicle administration and 
the first LH-RH dose (Figs. 1 and 2). Mean 
LH concentrations in the control animals rose 
more than 100% over baseline following the 
first dose of LH-RH. The analog, at the 35 
mg dose, significantly ( p  < 0.05) reduced the 
LH response to the first LH-RH injection. 
The response to the second dose of LH-RH 
was inhibited even more. In this case, the 
group treated with the 35 mg dose showed a 
highly significant reduction from controls ( p  

< 0.01) indicating that the inhibition of LH 
release lasts for at least 3 hr following injec- 
tion of the analog. The responses of the group 
treated with the 7 mg dose showed a similar 
pattern of inhibition, but the difference from 
controls was much smaller than with the 35 
mg group and was not statistically significant. 

The high variability of the FSH responses 
to LH-RH in some animals precluded a de- 
finitive interpretation of the effects of the 
analog on FSH release. 

Discussion. These experiments demon- 
strated the ability of a synthetic LH-RH an- 
tagonist to suppress LH-RH-induced gonad- 
otropin release in a primate species which is 
phylogenetically very close to man. The in- 
consistent responses of other non-human pri- 
mate species to LH-RH have made previous 
studies in this area difficult to interpret. In 
order to rapidly develop, test and establish 
the safety of LH-RH analogs with contracep- 
tive potential an appropriate non-human pri- 
mate model of man is necessary. 

The dose of LH-RH (10 fig) was selected 
from preliminary studies which showed that 
this was the lowest amount which would 
consistently release LH in periovulatory 
chimpanzees. The magnitude of LH release 
in response to the LH-RH injections was 
reduced by the 35 mg dose of the antagonistic 
analog to approximately 33% of the amount 
released in the control animals. The smaller 
reductions caused by the 7 mg dose were not 
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FIG. 2a and b. LH and FSH release in chimpanzees treated with LH-RH analog or vehicle followed by LH-RH. 
Values are expressed as a percent of the mean of pretreatment baseline values. The bars represent the means of 
pooled data for each group of animals from the following time periods; Baseline (- 10, -5 ,  0 rnin), Analog Injection 
(5, 10, 15, 20, 30 rnin), First LH-RH Injection (40, 50,60, 90, 120 min), Second LH-RH Injection (130, 140, 150, 180, 
210 min). The numbers above the bars indicate the number of observations for that group. Vertical lines represent 
the standard error of the mean. *, p < 0.05;**, p < 0.01. 

significant. These data suggest that the min- 
imum effective dose was between 7 and 35 
mg and that the effects of the analog persist 
for at least 3 hr. This work is in agreement 
with similar studies conducted in humans in 
which 90 mg of the same analog inhibited the 
response to exogenous LH-RH administra- 
tion in normal men for as long as 24 hr and 
lowered the high levels of LH and FSH in 
postmenopausal or ovariectomized women 
(12, 13). 

It was interesting to find that while the 
analog inhibited the response to exogenous 
LH-RH, basal levels of LH and FSH, regard- 
less of magnitude, were not immediately af- 

fected in the 30 min between analog injection 
and the first LH-RH challenge. The value of 
LH-RH analogs as contraceptive agents 
would be enhanced by subsequent demon- 
stration that they block the midcycle gonad- 
otropin surge but do not affect basal levels of 
circulating LH and FSH. Of equal impor- 
tance is the absence of enduring effects of the 
analog which would disrupt normal men- 
strual cycling. The analog used in the current 
study had no apparent lasting effects since all 
the animals which were treated continued to 
cycle normally and those which were subse- 
quently mated showed positive pregnancy re- 
sults. 
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The biological potency of the analogs, and 
eventually their ability to inhibit ovulation 
will probably depend to a large extent on 
their resistance to degradation thereby ensur- 
ing retention of their in vivo activity for ex- 
tended periods of time. While both the po- 
tency and biologically-effective life of several 
analogs have been investigated in rats (9), 
these parameters have not been examined in 
primates. The availability of supporting data 
from primates would enhance the usefulness 
of the rat model in predicting the relative 
effectiveness of these potential contraceptive 
agents in man. 

Summary. Thirty-five mg of the LH-RH 
antagonist (D-Phe2, D-Trp3, D-Phe')-LH-RH 
inhibited the LH response of chimpanzees 
given 10 p g  of LH-RH to 33% of the amount 
released by control animals. Seven mg of the 
same analog also attenuated the LH response, 
but the inhibition was not statistically signif- 
icant. Neither dose level of the inhibitor sig- 
nificantly altered basal gonadotropin levels. 
These data indicate that LH-RH antagonists 
have at least an acute ability to diminish the 
response to exogenous releasing hormones 
without acutely affecting basal gonadotropin 
secretion. They further suggest that a non- 
human primate model may be used to test 
the efficacy of these compounds as potential 
con trace pt ive agents. 
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