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Luteinizing hormone-releasing hormone (LHRH) agonist analogs have been suggested as a useful treatment for precocious
puberty, though there is some concern that long-term treatment might be deleterious to normal scxual development. We have
taken advantage of the very short maturation period of ttg](l;? female rat (approximately 35 days from birth) to examine the effects
of chronic (daily) treatment with [D-Ala®, des Gly-NH, ]-LHRH ethylamide. We have observed that this treatment (either ]
or 2 pg/day) from day 5 after birth significantly delays sexual maturation but does not affect subsequent sexual cycles.
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LANDYMORE, K. M., et M. WILKINSON. 1984. Chronic treatment with {p-Ala®, des Gly-NH, }-LHRH cthylamide reversibly
delays puberty in the female rat. Can. J. Physiol. Pharmacol. 62: 853-855.

On a suggéré I'utilisation d’analogues agonistes de I’hormone de libération de Ia lutéostimuline (LHRH) comme traitement
utile a la puberté précoce et ce, malgré la crainte qu'un traitement a long terme puisse vraisemblablement étre délétére au
développement sexuel normal. Nous avons profité de la trés courte période de maturation du rat femelle (approximativement
35 _L())urs apres la naissance) pour examiner les effets d’un traitement chronique (quotidien) avec du [D-Ala®, des Gly-
NH, ]-LHRH éthylamide. Nous avons observé que ce traitement (1 ou 2 pg par jour) retardait significativement la maturation
sexuelle a partir du jour 5 de la naissance, mais qu’il n’influengait pas les cycles sexuels subséquents.

{Traduit par le journal]

Introduction applications (Yen 1983; Ory 1983). For example, the native

hormone is used for induction of ovulation and spermato-
genesis. The superactive analogs on the other hand are capable
of desensitizing the pituitary to such an extent that gonado-
tropin secretion is potently suppressed. This property allows
the use of the analogs in male and female contraception and
more recently, in the management of precocious puberty
(Laron et al. 1981; Comite et al. 1981; Comite et al. 1982;
Pescovitz et al. 1983). In children with true precocious puberty

The gonadotropin-releasing hormone (GnRH) and its syn-
thetic analogs enjoy widespread utility in a variety of clinical
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the analog [p-Trp’-Pro’-NEt}-luteinizing hormone — releasing
hormone (LHRH) induces regression of breast size, testicular
volume, pubic and facial hair as well as a fall in serum estradiol
and testosterone. Growth and bone age appeared normati. These
data have suggested that GnRH analogs are an effective therapy
for precocious puberty. Some concern has been expressed,
however, at the possible deleterious cffects of long-term analog
treatment during an extended critical developmental period
(MacGillivray 1982). For example, pituitary desensitization
during infancy and childhoed could interfere with the normal
development of the reproductive neuroendocrine system (Styne
and Grumbach 1978). Thus, the long-term cffects of any treat-
ment schedule performed prepubertally, extended or other-
wise, need to be carefully cvaluated in terms of reversibility.
In the present study, we have taken advantage of the very
short maturation period of the female rat (approximately 35
days following birth) to examine the long-term influence of
multiple injections of the analog [p-Ala®, des Gly-NH.')-
LHRH ethylamide (GnRH-A). We have observed that daily
treatment, from day 5 after birth, with GnRH-A significantly
delays puberty but does not affect subsequent sexual cycles.

Methods

Female Sprague—Dawley rats were obtained as litters of eight pups
(4 days of age) with their mothers from Canadian Breeding Farm and
Laboratorics (St. Constant, Qué.). The litters were pooled and housed
eight per cage under fixed lighting conditions (0700—1900). Treated
animals, from day 5, reccived either { or 2 pg of GnRH-A dissolved
in 0.1 mb of 0.9% saline. Injections were made subcutancously into
the dorsocervical skinfold. Half the pups from each litter served as
controls and reccived a daily needle prick in the same area. 'The pups
were weaned at 21 days of age. All animals were then examined daily
for vaginal opening (VO) and. after this occurred, vaginal smears were
obtained cach day before 1100. Body weights were recorded at 2- to
3-day intervals.

Two additional treatment groups received 4 wg GnRH-A as a sub-
cutaneous injection each day starting at either 23 or 30 days of age.
In the experiment in which a [-pg dose was used, treatment was
stopped when all the controf rats exhibited VO (day 38). However, in
all subscquent experiments, treatment was continued uatil all the
rats, treated and untreated. showed VO. Statistical analysis was by
Student’s t-test. P values less than 0.05 were taken to denote signifi-
cant differences.

Results

None of the treatments had any effect on the normal body
weight gain. For example, Fig. 1 illustrates the growth curves
for the experiment with daily injections of 2 pwg. Table 1 shows
the effect of analog treatment on vaginal opening. Both doses
of analog (1 and 2 pg per day) given from day 5 onwards
significantly delayed the onset of sexual maturation. Figure 2
iilustrates the data obtained for the 2-pg treatment. There was
no consistent pattern observed in the type of vaginal smear
obtained at VO, though there was a slight preponderance of
estrous smears. Nevertheless, all animals immedtiately began to
cycle normally (4- 1o 5-day cycles).

Table 1 also shows that the shorter periods of treatment with
a higher dosc (4 wg) (from day 23 and day 30 after birth) had
no significant influence on the mean time of VO. However, in
the experiment in which injections were begun at day 23 after
birth, 80% of control rats showed VO by day 34 compared with
only 40% of the treatment group. though the overall means
were not different. This suggests that treatment from day 23
does modify sexual maturation but not to any significant
degree.
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FiGi. 1. Growth curves for immature female rats injected with 2
wg/day of GnRH-A (), or untreated (@). Standard crrors were all
less than 5% of the mean.

TABLE 1. Effects of [p-Ala®, des Gly-NH.’|-LHRH cthylamide on
timing of vaginal opening (VO) in tmmature female rats

Dosage Day of VO
Treatment started (ng) (days after birth)
P 2 40 w0y NS

NOTE: Valucs are means £ SEM for groups of 12 animals. NS. not significant.

Discussion

Our results indicate that in the immature female rat a rela-
tively small daily dose of GnRH-A causes a significant delay
in puberty when treatment is started in the neonate. Inter-
estingly, with continuous therapy throughout the peripubertal
period, these animals cventually reach vaginal opening in spite
of continued injections of analog, which suggests that suf-
ficient estradiol is produced to permit vaginal canalization to
take place. Moreover, our vaginal smear data show that imme-
diately following VO and cessation of treatment these rats
begin to exhibit normal cycles. In contrast, a higher dose of
GnRH-A (4 pg/day) given from 23 or 30 days of age failed to
affect the timing of VO. These results imply that & constant
dose level of analogue (1 or 2.0 pg/rat) becomes less effective
as the rats rapidly increase their body weight.

In some respects our results are complementary to those
obtained previously. Johnson et al. (1976}, using a very stmilar
analog, reported inhibition of normal ovarian and uterine
growth, a dclay of VO and a brief absence of normal cycles.
This latter observation, in contrast with our own results, is
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FiG. 2. Effect of daily injection of GnRH-A (2 pg) on timing of
vaginal opening. Control animals were untreated.

and 3.0 pg/day). Indeed, further studies by Corbin et a
(1978) using a very high dosage of GnRH-A (1 mg-day
rat™"; i.e.. almost 1000 times the amount used in our experi-
ments) also demonstrated a delay of VO. Note that in both
these reports. treatment was not begun until 22—25 days after
birth. Experiments in which injections of [p-Trp®]-LHRH (0.05
and 1.0 wg/day) were not started until 30 days after birth have
been reported by Vilchez-Martinez et al. (1979). These authors
also noted a delay in VO after treatment with the higher dose
levels. All of these experiments. including our own, employed
Sprague—Dawley rats. It seems likely, therefore, that the dis-
crepancies observed are very likely due to either the analog
used or the dosage—treatment schedules.

An important additional difference between our experiments
and those previously reported (Johnson et al. 1976; Corbin
et al. 1978, Vilchez-Martinez et al. 1979) is that we can say
with certainty that long-term treatment with GnRH-A from the
neonatal period to the time of puberty, has no adverse effects
either on body growth or on subsequent estrus cycles. The
onset of normal cycles, despite a significant delay in VO, is in
keeping with previous studies in rat (Johnson et al. 1976},
monkey {Fraser 1983}, and the human female (Bergquist et al.
1982) in which ovulatory cycles were restored following long-
term agonist treatment.

Our results suggest that pituitary desensitization during a
critical developmental period has no untoward influence on
final sexual maturation. Whether this is true for the immature
human remains to be determined.

almost certainly due to the twice-daily injections of analog (0.5
1.
| .
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