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Summary. In this study we investigated the effect of  low 
andhigh dosages of  a potent  LHRH agonist on the pituitary- 
gonadal axis with special consideration to the effect on the 
tubular compartment of  the testis. Included were 3 treat- 
ment groups: the probands in Group I were treated with 3 
x 50 pg HOE 766/week intranasally for 5 months; in Group 
II with 3 x 100 pg HOE 766 intranasally/day for 6 months 
and in Group III with 3 x 200/~g HOE 766 intranasally plus 
5 mg fluoxymesterone orally/day for 5 months. With the 
low dose (Group I) no changes in the seminal parameters 
measured could be observed whereas LH and FSH levels in- 
creased in plasma, testosterone showed no change com- 
pared to preatreatment values. When high dosages/day of  a 
potent  LHRH agonist were administered without androgen 
replacement (Group II) pronounced decrease of  LH and 
FSH took place, the testosterone plasma levels approached 
the female range. Spermatogenesis was arrested. The agonist 
plus androgen replacement (Group III) counteracted the 
suppression of  spermatogenesis. 

Key words: LHRH agonist, Effect on pituitary-gonadal 
axis, Different application regimen, With and without testo- 
sterone substitution. 

LHRH or its potent  agonists regulate pituitary function in 
two different ways: low dosages and regular pulses cause an 
activation resulting in increasing LH/FSH plasma levels 
whereas high dosages, frequent pulses and/or constant dose 
infusion result, in desensitization [2]. This paradoxical ef- 
fect of  LHRH agonists was suggested for the development 
of new methods of  fertility control [6, 8, 9, 17]. It is well 
documented that the chronic administration of  potent 
LHRH agonists exert degenerative effects on testicular func- 
tion in different anhnal models [7, 15, 16, 20] acting by 

down-regulation of the pituitary and testicular receptors [ 1] 
or by a direct action on the Leydig cells [6, 18]. Prelimina- 
ry clinical trials have been performed [3, 8, 9, 11-14 ,  19] 
with variable results but if testosterone substitution were 
counterproductive it might therefore sustain spermatogene- 
sis. 

The aim of  this study was to investigate the effects i) of  
low and high dosages of  a potent  LHRH agonist on the pi- 
tuitary gonadal axis with special consideration of  the tubu- 
lar compartment of  the testis and ii) with and without an- 
drogen replacement. The data obtained might produce 
some insight into the hormone interaction between the pi- 
tuitary and its target organs. 

Material and Methods 

D-Ser-(TBu)6-LHRH-ethylamide (HOE 766) as nasal spray was ad- 
ministered as agonist and in one group of probands Fluoxymeste- 
rone was administered as an androgen replacement. 

The probands were divided in 3 groups 

Group 1." 6 men, aged 21-41 years, were treated with 3 x 50/~g 
HOE 766/week intranasally for 5 months. 

Group IL" 4 men, aged 34-44 years, were treated with 3 x 100 t~g 
HOE 766 intranasally/day for 6 months. 

Group 111:4 men, aged 26-50 years, administered 3 x 200/~g HOE- 
766 intranasally plus 5 nag Fluoxymesterone orally/day for 5 months. 

Before initiation of therapy and every 4 weeks during treatment and 
posttreatment the foUowing examinations were carried out: 1. Clin- 
ical check. 2. Plasma hormones for LH, FSH, testosterone (T), E 2 
and prolactin. 3. Semen analysis. 4. In a few probands SMA 12. The 
hormone determinations were performed as published previously 
[5 ], the semen analyses were carried out according to the require- 
ments of Eliasson [4 ]. 

All probands were instructed to have sexual abstinence (five days) 
prior to each visit. It was planned to maintain the treatment for at 
least 5-6 months. The assessment of libido and potency was based 
on the subjective report of the probands. 
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Fig. 1. Means +- SD for sperm density, progressive motility and semi- 
nal plasma fructose content in 6 men, aged 21-41, before and dur- 
ing treatment with HOE 766 intranasaUy 3 x 50 ~g/week (Group I) 
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Fig. 2. Mean values of sperm density, semen volume and seminal 
plasma fructose from 4 subjects of treatment Group II during the 
whole observation period 

Results 

Effect on the Tubular Compartment o f  Testis 

Group I: The data for sperm densitiy, progressive motility 
and seminal plasma fructose content are shown in Fig. 1. 
In none of the measured parameters a significant change 
was found when comparing pre- and posttreatment values. 

Group 11: As demonstrated on Fig. 2 the treatment period 
(3 x 100 #g HOE 766/day) lasted for 6 months, the pro- 
bands became virtually azoospermic around the 4th month 
of treatment, two months after cessation of therapy the re- 
covery of spermatogenesis began gradually and by the 6th 
month sperm densitiy was approaching pretreatment levels. 
Semen volume and seminal plasma fructose content showed 
no changes throughout the observation period. 

Group II1: Figure 3 shows the seminal parameters of 4 pro- 
bands treated with the combination of HOE 766 (3 x 200 
~g HOE 766/day) and Fluoxymesterone (5 rag/day) for 5 
months. None of the measured parameters (sperm densitiy, 
volume, fructose content) showed marked changes through- 
out the observation period. 

Plasma Hormone Levels 

In Group I (Fig. 4) there was a marked increase in LH and a 
moderate increase in FSH secretion during the treatment 
period whereas prolactin, E2 and T-levels little changes. 

The endocrine profiles in Group II (Fig. 5) gave clear evi- 
dence of a down regulation during the treatment phase as 
LH, FSH and T-values decreased far below the low normal 
range; following cessation of therapy there was a restora- 
tion of the hormonal parameters to pretreatment values 
within 6 months E2 and prolactin levels were not influenced 
by the therapy. 

In Group III (Fig. 6) the down regulatory effect of the 
drag combination was much less pronounced compared to 
Group II. LH, FSH and T remained above the lower limit of 
normal range. The prolactin values showed a moderate in- 
crease throughout the observation period. 

Clinical Pharmacology 

SMA 12 and urine analyses were performed for all subjects 
at monthly intervals during treatment and during the recov- 
ery phase. For all parameters, values remained within nor- 
mal range. 

Clinical Findings and Side Effects 

Blood pressure and testicle size were measured monthly in 
each subject during treatment and recovery. Neither para- 
meter showed any pronounced increase or decrease. Regu- 
lar palpation of the prostate revealed no abnormalities. The 
probands in Group II, however, complained of marked de- 
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Fig. 3. Mean values of sperm density, semen volume and seminal 
plasma fructose from 4 subjects of treatment Group III during the 
whole observation time 
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Fig. 5. Mean plasma levels of E2, prolactin, FSH, LH and T from 4 
subjects in treatment Group II during the whole observation time 
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crease of libido and some changes in sexual behaviour be- 
ginning at the end of the second month of treatment and 
lasting until  the third month after cessation of drug adminis- 

teration whereas the subjects in Group I and Group III pre- 
sented normal libido and erections throughout the observa- 
tion time. 

Discussion 

With the low dose administration of HOE 766 (50/lg, 3 x/ 
week) no change in sperm density or progressive motility 
could be observed. LH exhibited a marked and FSH a mo- 

derate increase during treatment for 5 months whereas T 

did not change compared to pretreatment levels. Libido 
and erection remained normal. 

When high and multiple dosages per day of a potent 
LHRH agonist are administered without androgen replace- 

ment our results demonstrate clearly a pronounced decrease 
of LH and FSH, T-values reach almost female levels but  ba- 
sal testosterone secretion was still found 6 months after 

onset of  treatment [8]. The effect on the tubular compart- 
ment resulted in arrest of spermatogenesis after 4 months 

of treatment which was proven by multiple sperm analyses. 

The inhibitory effect was reversible after cessation of treat- 
ment. 

The assessment of libido and potency was based on the 
subjective reports of the probands and must, therefore, be 

interpreted cautiously. The participants receiving the agonist 

alone (Group II) reported marked decrease of libido by the 

8th treatment week and lasting unti l  the third month  after 
cessation of drug administration, whereas the probands re- 

ceiving the agonist plus fluoxymesterone reported normal 

libido and sexual behaviour. Androgen replacement caused 
a blockade of the antifertility effect of HOE 766 as demon- 

strated when administered alone. In none of the subjects in 

Group III was there demonstrable inhibition of spermato- 
genesis after 6 months of treatment. The administration of 
one fluoxymesterone tablet/day may produce one or two 
testosterone peaks which may have been sufficient to coun- 

teract the suppression of spermatogenesis achieved by the 

inhibitory effect of the LHRH analogue [13]. To overcome 
this problem a constant release preparation would be neces- 
sary to maintain a sufficiently high plasma concentration. 
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