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Summary. The effects of administration of a luteinizing hor-
mone-releasing horomone (LHRH) analogue (IC1-118,630)
on plasma concentrations of hormones and weights of
reproductive organs were studied in male mice. A single
injection of the analogue (54 ug/kg body weight) caused
a transient elevation of the concentration of LH in the
plasma, up to 7 times the level in control mice. Daily
administration of the analogue for a period of 3 weeks
caused a small but significant decrease of the weight of the
ventral prostate. The weight of the seminal vesicles in mice
treated with the analogue, however, did not differ from
that in control animals. The concentration of testosterone
and LH in the plasma of these mice was not significantly
different from those in control mice. It is demonstrated
that the LHRH-analogue has no ‘‘castration-like” effect
on the accessory sex organs of the male mouse, which is
therefore not a suitable model in the study of these com-
pounds.
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Introduction

Long-acting analogues of LHRH have been shown to cause
marked and prolonged release of gonadotropins but also
have paradoxical inhibitory effects on reproductive func-
tion via an inhibition of the secretion of gonadal steroids
in female and male animals [3, 8].

Although the antifertility effects are now well docu-
mented in man [5], rat [3], dog [16] and monkey [1],
data obtained with mice are rather scarce [2, 7].

The LHRH-analogue, ICI-118,630, was shown to be
effective in reducing plasma estradiol levels and decreasing
the weight of ovary and uterus in female rats [10]. Further-
more this compound caused a regression of the growth of
chemically induced mammary carcinomas [11] and of

prolactin-secreting pituitary tumors in the rat [9]. Inhibi-
tion of the growth of prostate tumors in two experimental
rat models [12] as well as in patients with prostatic carci-
noma [15] was achieved after treatment with LHRH-
agonists.

The human prostatic tumor line PC-82, is serially trans-
plantable on nude mice, and its growth is dependent on
androgens [6, 13]. Therefore it would be important to
study the effectiveness of LHRH-agonists in suppressing
the growth of PC-82 tumor tissue.

As a pilot study for this investigation we studied the
effectiveness of the potent LHRH-agonist (ICI-118,630)
in suppressing plasma testosterone levels and causing a
reduction in the weight of accessory sex glands in hetero-
zygous male nude mice.

Materials and Methods

Peptide

The LHRH-analogue used in this study was D-ser—(But)é-AzGly10~
LHRH (ICI-118,630, ICI-Holland, Rotterdam, The Netheriands)
[4]. The peptide was dissolved in citrate buffer and administered as
a daily intraperitoneal injection (100 ul) between 1300-1400 h.
Control animals received citrate buffer only.

Animals

Heterozygous male nude mice, bred in our institute, were used for
this study. The animals, separately housed, were kept in a 12 h
light/12 h dark cycle and had access to food and water ad lib.
Humidity was controlled automatically (60%).

For these experiments mice with an age of 2024 weeks and a
mean body weight of 35 g were used. Castration was carried out via
the scrotal route under light ether anaestesia.

Animals treated for a 21 day period were sacrificed 24 h after
the last injection. Trunk blood was collected after decapitation.
After centrifugation at 2,000 g for 15 min, plasma samples were
stored at —20 °C until analyzed. A number of pituitaries of control
mice and mice treated with the analogue was frozen for the estima-
tion of LH and prolactin.



176

LH
(ng/mi)

'IZOOW
10004
800 l l
600 4

400 -

200 1

— T T T - — 1
0

2 4 6 8 10
Time after first injection (h)

Fig. 1. Plasma LH-levels in mice receiving intraperitoneal injections
with 1.9 pg ICI-118,630. Each time point represents the value of
one single mouse. The times of the first and second injection are in-
dicated by arrows

For these experiments the pituitaries were thawed and homo-
genized in 0.5 mi saline with a potter Elvehjem homogenizer.

Plasma Hormone Assay

Prolactin (PRL) in pituitary extracts was measured by a hetero-
logous radioimmunoassay system, using materials and protocols
supplied by the NIAMMD Rat Pituitary Hormone Distribution
Program. LH in plasma and pituitary extracts was measured by
radiommunoassay {18]. The results were expressed in terms of
NIAMDD-rat LH-RP-1.

Plasma levels of testosterone were estimated using the radioim-
munological procedure described by Verjans et al. [17].

Statistical Procedure

The significance of difference between values of different groups
was calculated using two-tailed Student’s T-tests. Differences were
considered to be statistically significant when P was smaller than 0.05.

Results
Short-Term Effect of the Analogue on Plasma LH

Short-term effects on plasma LH levels after a single intra-
peritoneal injection of 1,9 ug (54 ugfkg body weight)
ICI-118,630, were examined in a time course experiment.
Since repeated blood sampling from mice was impracticable,
every point of this curve was derived from plasma of in-
dividual mice. A rapid increase of immunologically reactive
LH in the plasma was found (Fig. 1). A peak in the plasma
concentration (700 ng/ml) was reached at 2 h after adminis-

Table 1. Plasma hormone levels in male mice treated for 21 days
with a daily injection of the LHRH-agonist, ICI-118,630 (54 ug/kg
body weight) compared to control and to castrated animals. Values
are expressed as means * S.D., with the total number between paren-
theses

Group Testosterone LH

(ng/ml) (ng/ml)
Control 8.0 £ 8.7 (12) 46 £ 8(7)
ICI1-118,630 2.8+3.0(12) 46 £ 6 (10)
Castration <0.012 (11 263 1552 (9)

8  Significantly different from control group (P < 0.01)

tration of the compound. After this transient elevation,
control levels of LH were reached within 5 h after the first
injection. A second injection with a similar dose again
showed a rapid increase up to peak plasma levels above
those reached after the injection (Fig. 1).

Effects After a 21-Day Treatment Period

The effect of daily doses of 54 ug/kg bw on reproductive
organ weight and plasma hormones in intact male mice was
studied after 21 days of treatment, and compared with data
obtained after castration during the same period. Table 1
shows the plasma levels of testosterone and LH in the dif-
ferent groups. A decrease of the plasma concentration of
testosterone in the mice treated with the analogue was ob-
served; the difference to the controls, however, was not
statistically significant. It can also be seen from Table 1
that the decrease in circulating testosterone was not as ex-
tensive as that observed in the castrated animals.

Plasma LH concentrations were similar in both the con-
trol mice and those treated with the analogue. Castration
during the same period resulted in significantly elevated LH
levels (Table 1). Table 2 shows the effects of castration and
treatment with the analogue on the wet weight of several
organs as compared to those of control mice. The com-
pound caused a slight but significant (P < 0.01) decrease of
the weight of the ventral prostate compared to the controls.
The weight of the seminal vesicles and those of testes and
pituitaries, however, were identical in both groups. 1t is also
shown in Table 2 that the decrease of the weight of the
ventral prostate in the mice treated with the analogue was
not as extensive as that observed in the castrated group. In
the latter group the mean wet weight of the ventral prostate,
the seminal vesicles and the pituitary showed a significant
decrease (P < 0.01) compared to those in the control group.
The body weight in the group of mice treated with the
analogue was not significantly decreased. This decrease was
also not significantly different from that in the control mice,
while the weight change after castration was significantly
different (P < 0.05) from that in control mice (Table 2).
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Table 2. Body and organ weights of male mice treated for 21 days with a daily injection of ICI-118,630 (54 ug/kg body weight) compared to
control and castrated animals. Values are expressed as means + S.D., with the total number between parentheses

Organ Controls

ICI-118,630 Castration

Ventral prostate (mg) 18.6 =+ 2.9 (11)

Seminal vesicles (mg) 379 £70 (10)
Testis (mg) 200 =14 (10)
Pituitary (mg) 1.8+ 0.2(1D
Initial body weight (g) 384+ 1.1(11)
Final body weight (g) 367+ 1911
Weight Change (%) 4.7+ 51(11)

14.6 = 2.5% (11) 4.1+ 072 (11)

379 +84 (10) 45 £10% (12)
209 +27  (10) -
1.8z 0.2 (11) 1.2+ 0.32 (12)
352+ 3.5 (12) 371+ 5.1 (12)
341z 3.6 (12) 331+ 44 (12)
29+ 43 (12 10.7 + 3.82(12)

8  Significantly different from control group (P < 0.01)

Table 3. Concentrations of prolactin and LH estimated in pitu-
itary extracts of mice treated for 21 days with LHRH-analogue,
ICI-118,630, compared to control animals. Values are expressed as
means + S.D.

Group n Prolactin LH

(ng/ml) (ng/ml)
Controls 5 106 + 13 1,326 + 340
ICI-118,630 5 119 + 29 823 * 449

Table 3 shows the concentration of PRL and LH in
pituitary extracts after treatment with ICI-118,630. The
concentration of PRL in the mice treated with the analogue
was identical to that in the control group, while the LH
concentration was slightly, but not significantly declined in
the analogue treated group.

Discussion

The present study was conducted to investigate the effect
of a LHRH-agonist on the release of LH from the pituitary,
and the envisaged “castration-like” effect on the reproduc-
tive organs of the male mouse.

Figure 1 shows that a single injection of the analogue
(IC1-118,630) caused a rapid and marked elevation of plasma
LH. This result proved that the mouse pituitary is respon-
sive to the LHRH-agonist, which is in agreement with earlier
observations with the same compound in rats {10, 11}].

Daily administration of the analogue for a period of 3
weeks resulted in mean levels of plasma LH that were similar
in the analogue-treated and control groups, while castration
resulted in a marked and prolonged elevation of LH during
the same period (Table 1). In the analogue-treated group
the mean testosterone level was slightly but not significant-
ly decreased compared to that in the vehicle-treated, control
animals. It was not unexpected, however, that the levels of
LH were similar in both groups since a single dose of the
analogue resulted in only a temporary elevation of LH (Fig.

1) and since the blood of the mice in this experiment was
obtained 24 h after the last injection. As a consequence of
the protocol used for this study the content of LH and PRL
in the pituitary was also determined 24 h after the last
dose. Nevertheless lower values of LH in the pituitary ex-
tracts were found after treatment with the agonist; the dif-
ference, however, was not statistically significant.

The tendency towards a lower content of LH in the
pituitary might indicate that long-term treatment with the
agonist does not result in a desensitization of this organ.

In a study with rats Maynard and Nicholson [ 10] observed
that after a treatment period of 14 days this agonist elicits a
marked and extended release of LH in the plasma.

After the treatment period of 3 weeks we observed a
modest, but significant decrease of the weight of the ventral
prostate compared to that in control mice (Table 2). The
weights of the seminal vesicles, however, were similar in the
analogue-treated and control mice. This result could be ex-
plained by insufficient suppression of testosterone (Table
1). Furthermore it can not be ruled out that the agonist
exerts a direct effect on the ventral prostate.

This resistance of the male mouse gonads to the inhibi-
tory effects of LHRH-analogues has been demonstrated
previously by Bex et al. [2]. In their study administration
of another potent analogue (Wy-18,481) to adult male mice
had no effect on the weight of the testis or ventral prostate,
and stimulated that of the seminal vesicles.

In the same study it was shown that with the same treat-
ment protocol a much lower dose of the compound had a
significant effect on the reproductive organs in the rat.

It has also been shown that mouse Leydig cells do not
respond to various LHRH-analogues in vitro, while the pres-
ence of binding sites for LHRH-like peptides could not
be demonstrated [7]. In contrast rat Leydig cells were
shown to possess receptors for LHRH-like peptides [14],
and to respond markedly to treatment with LHRH-agonists
(3, 8].

The latter results and those of the present study indicate
that treatment with a LHRH-agonist has no suppressive ef-
fect on the testis of the mouse. Although it can not be ex-
cluded that a different dosing schedule or another route of
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administration could lead to different results, our findings
support those with other agonists that the susceptibility of
the mouse to treatment with these compounds is quite dif-
ferent from that in other species.

It is concluded that the mouse is not an appropriate model
to study the “castration-like” effects of LHRH-agonists.

Consequentily these compounds are not applicable for
the treatment of hormone-dependent prostatic tumors trans-
planted on nude mice. In spite of the latter conclusion, it
would be worthwhile to investigate whether LHRH-agonists
exert a direct effect on human prostatic tissue.
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