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Abstract

Twenty-four adult male Sprague-Dawley rats weighing 130-140
grams were used in this study. In experiment I. twelve intact adult sexu-
ally active male rats.were sub-divided into two equal groups. In group A,
six animals were injected with 0.2ml saline 60 min. before experimenta-
tion, while, in group B, animals were injected with 10mg/kg. b. w mor-
phine sulphate 60 min. before experimentation. In experiment II, twelve
male rats were used to study the effect of acute morphine administra-
tion in castrated male rat (castrated two weeks earlier). Animals were
subdivided into two equal groups. In group A, animals were injected with
0.2 ml saline 60 min. before starting the experimentation, while, in group
B, animals were injected with 10 mg/kg b. w. morphine sulphate 60 min.
before experimentation. In both experiments, exploratory behaviour par-
ameters (sniffing, rearing and investigating movement) were recorded
for both latency and frequency, sexual behaviour parameters (mounting,
intromission and eiaculation) were also recorded. At the end of 30 min-
ute-behavioural test, all animals were sacrificed and trunk blood samples
were collected. LH and FSH and prolactine were assayed in blood serum.
Epididymal spermatozoa were collected and examined for spem concen-
tration (million / ml) sperm viability (%), sperm motility (%) and abnor-
mal forms (%).

The obtained results indicated that, in experiment I, acute mor-
phine administration resulted in a non-significant (P<0.05) changes in all
of the exploratory behaviour, inhibition in all parameters of sexual beha-
viour, significant (P<0.01) decrease in LH and FSH, and significant
(P<0.01) increase in prolactin level. There was a significant (P<0.01) de-
crease in sperm viability and motility, while, there were non-significant
changes in sperm concentration and abnormal forms. In experiment I,
acute morphine administration in castrated male rats resulted in a non-
significant change on the exploratory behaviour; a complete inhibition of
the sexual behaviour, and non-significant change in LH, FSH and prolactin
level. It is concluded that, acute morphine administration affects signifi-
cantly male reproduction, while, castration does not enhance the effect
of morphine administration.
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INTRODUCTION

The effect of opioids on different aspects of sexual function may be due to
central mechanisms that may underline these effects which had not yet been deter-
mined. However, the role of opioids in the modulation of hormonal or neurotransmit-
ter systems that may subserve different sexual aspects has been examined only
within the last decade (Pfaus & Gorzalka, 1987 and Agmo & Paredes, 1988). Acute
morphine administration has been claimed to increase or does not affect brain endog-
enous opioids peptides (EOPS) (Smyth, 1983).

The present study is an attempt to clarify the effect of acute administration
of morphine on gonadotropins and prolactin levels, and its relation to male sexual
performance on both sexually active male rats.

MATERIALS AND METHODS

Twenty-four adult male Sprague-Dawley rats weighing 130-140 grams were
used in this study. Animals were fed mixed cereal diet together with green fodder
and dried skimmed milk (waynforth, 1980).

Experiment |

Twelve intact male rats were used to study the effect of acute morphine ad-
ministration in sexually active male rats. Animals were subdivided into two equal
groups: Group (A) control group, six intact adult sexually active male rats were in-
jected i.m. with 0.2ml saline 60 minutes before experimental conduction. Group (B),
six intact adult sexually active male rats injected i.m. with 10mg/kg b.w. morphine
sulphate 60min. before conduction of experiment. The dose of morphine was decided
according to Wells (1968) and Agmo & Paredes (1988).

In both groups, after 60 minutes of injection, exploratory behaviour parame-
ters (sniffing, rearing and investigating movement) were recorded for both latency
(the time elapsed from the beginning of the experiment until end of acting perfor-
mance by the rate (expressed in seconds) and frequency (the number of acts per-
formed by the rat per 30 minutes). According to Clark et al. (1988), sexual behavi-
our parameters (mounting intromission and ejaculation) were also recorded for both
latency (expressed in minutes) and frequency (Meyerson et al., 1988). At the end of
30 minute-behavioural test, animals of both groups were sacrificed, and trunk blood
samples were collected; serum was separated and kept at 20°C until hormonal as-
say. LH and FSH hormones were assayed by direct RIA according to the method of
Davidson and Henry (1974), and prolactin was assayed following the method of
Djursing (1981).
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Epididymal spermatozoa were collected and examined for sperm concentration
(million/ml), sperm viability and motility. Abnormal forms were determined from
film stained with eosin & negrosin (Blom, 1983).

Experiment |l

Twelve male rats were used to study the effect of acute morphine administra-
tion in castrated male rats. Animals were subdivided into two equal groups. Group |.
Control castrated group, six castrated rats (operated upon two weeks earlier) were

injected i.m. with 0.2 ml saline. Group Il. six male castrated rats (castrated two
weeks earlier) were injected i.m. with 10 mg/kg b.w. morphine sulphate.

After 60 minutes of injection, both exploratory and sexual behaviour parame-
ters were recorded, blood samples were collected for hormonal assay as in experi-
ment .

Statistical analysis

Student "t" test was applied to compare between the treated and the control
groups in each experiment (Snedecor and Cochran, 1967).

RESULTS

Experiment |

Acute morphine adminstration (10 mg/kg b.w. i/m) resulted in a statistically
non-significant changes (P<0.05) in all of exploratory behaviour (Sniffing, rearing
and investigating movement) in both latecy and frequency (Table 1).

Table 1. Effect of morphine treatment on exploratory behaviour in male rats.

Group A (control) Group B (treated)
Parameters
Latency (sec.) | Frequency Latency (sec.) | Frequency
Sniffing 2.00+0.00 51.00+0.58 | 2.00%0.00 50.00+0.58
Rearing 7.00+0.26 54.00+0.37 | 7.00£0.26 55.00+0.67
Investigating Mov. |150.00+0.37 | 8.00+0.26 146.00+0.58 | 9.00+0.37

Effects of acute morphine administration on musculine sexual behaviour are

shown in Table 2. There was a statistically significant (P<0.01) inhibition in all par-
ameters of sexual behaviour.
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Table 2. Effect of morphine treatment on sexual behaviour of male rats.

Group A (control) Group B (treated)
Parameters L
ara Latency (min) | Frequency Latency (min) | Frequency
Mounting 5.23+0.07 6.83%£0.31 1.80£1.14* 2.5%1.59
Intromission 5.55+0.11 8.83£0.31 1.83%1.17* 1.17+0.17
Ejaculation 14.90£0.42 - 5.15+3.26* -

* Significant at level P<0.01

Serum FSH and LH levels were decreased significantly (P<0.01) in treated
group more than those of the control groups as shown in Table 3, while, the prolact-
ing level was increased significantly (P<0.01).

Table 3. Effects of acute morphine administration on serum hormonal levels.

Hormone Group A (control) Group B (treated)
FSH 2.5+0.13 0.61 £ 0.02
LH 23%£0.13 0.80 £ 0.04
Prolactin 5.8 £0.21 10.5 +0.19

Effects of acute morphine administration on seminal parameters are shown in
Table 4. There were significant inhibition in both sperm viability and motility
(P<0.01), while, there were non-significant (P<0.05) changes in sperm count and
abnormal forms.

Table 4. Effects of morphine treatment on seminal parameters of male rats.

Characters Group A (control) Group B (treated)
Spern cell count 90.33 + 1.44 85.83 + 2.56
Viability % 79.33 £ 1.26 13.33 % 1.10*
Motility % 75.83 £1.23 11.67 + 0.68*
Abnormal forms % | 16.50 + 0.62 14.67 + 0.62

* Significant at level P<0.05

Experiment |l

Effect of acute morphine in castrated male rats on the exploratory behaviour
parameters are tabulated in Table 5.
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Table 5. Effect of morphine treatment on exploratory behaviour of castrated male

rats.
Group | (control) Group Il (treated)
P ter
SR Latency (sec.) | Frequency | Latency (sec.) | Frequency
Mounting 2.00 £ 0.00 48.17 + 0.40[ 2.00 + 0.00* | 49.00 + 0.37
Intromission 8.00 £ 0.37 54.00 + 0.58| 6.00 £ 0.00* | 54.00 + 0.37
Ejaculation 144.00 + 0.93| 8.00 + 0.37 | 145.00 +0.54 | 8.00 * 0.20

* Significant at level P<0.01

Acute morphine adminsistration at a dose rate of 10 mg /kg b.w. resulted in
complete inhibition of sexual behaviour parameters compared to control group (Table
6).

Table 6. Effect of morphine treatment on sexual behaviour of castrated male rats.

Group | (control) Group Il (treated)
Parameters - X
Latency (min.) | Frequency Latency (min.) | Frequency
Mounting 0.90 + 0.90* | 1.33 + 1.33% 0.00 = 0.00* | 0.00 + 0.00*
Intromission 0.95 + 0.95* | 1.67 + 1.67* 0.00 + 0.00* [ 0.00 + 0.00*
Ejaculation 2.50 + 2.50* | 2.50 £ 2.50* 0.00 * 0.00* | 0.00 + 0.00*
n=6 * Significant at level P<0.05

Changes in hormonal level (FSH, LH & PRL) in both groups | & Il are tabulated
in Table 7. These changes were non-significant.

Table 7. Effects of morphin treatment on levels of castrated male rats.

Hormone Group A (control) Group B (treated)
FSH 9.90 £ 0.14 9.70 £ 0.14
LH 10.36 £ 0.22 10.20 £ 0.15
Prolactin 1.40 £ 0.03 1.50 £ 0.06

DISCUSSION

The effects of morphine administration at a dose rate of 10 mg/kg b.w in both
sexually active and castrated groups showed that there were no significant changes
(P<0.05) in exploratory behaviour parameters, while, the parameters of sexual be-
haviour were significantly decreased. These results are in agreement with the acute
effects of opioids on sexual behaviour in male rats by other investigators (Hetla,
1977; Mumford & Kumar, 1979; Pfaus & Gorzalka, 1987; Agmo & Paredes, 1988).
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The inhibitory effects of morphine on male rats sexual behaviour may be due to a di-
rect effect of morphine on central opiod receptors, decreasing sexual motivation
(the initiation (tﬁe initiation of sexual contact with a female) (Agmo & Paredes,
1988), or may be due to inhibitory effect on gonadotroping releasing hormone
(GnRH) (Gabriel et al., 1986 and Masotto & Negro-Vilar, 1988). Meites (1962) and
Bruni et al. (1977) stated that, acute morphine administration, also, causes hyper-
prolactinemia which, in turn, can also, inhibit male copulatory behaviour by inhibit-
ing both sexual arousal and erectile functions (Kalra et al, 1983 & Doherty et al.,
1989).

Complete inhibition of sexual activities of castrated male rat after adminis-
tration of 10 mg/kg b.w. may be due to elimination of certain permissive or facilita-
tive role played by gonadal hormones antagonizing the inhibitory action of opioids on
male sexual behaviour, or it may be due to increased number of opioid receptors in
the brain after castration (Hahn & Fishman, 1979 & 1985 and Pfaus & Gorzalka,
1987).

In treated group, there were no significant changes in sperm cell concentra-
tion and sperm morphological abnormalities in relation to control group, while, the
sperm motility and viability were significaantly decreased. These results were in
accordance with those of Davies (1983). These effects may be due to acute hormo-
nal changes (marked decrease in FSH & LH and prolactin increase) which may, in
turn, mediate to decrease in serum and intratesticular testosterone levels that af-
fect the physiological functions of accessory sex organs (seminal vesicles and pro-
state), and may' lead to decrease the sperm motility and viability (Ahmed et al.,
1987).

The significant decrease in FSH and LH levels were found in line with the re-
sults of Van Vugt et al. (1984), Gabriel et al. (1986), Miller et al. (1986) and Kalra
et al. (1988). The inhibitory effect of acute morphine administration on serum FSH
and LH levels of intact rats may be due to inhibitory effect of opioid adminstration
on hypothalamic gonadotropin secretion (Masotto & Negro-Vilar, 1988), or due to
the testosterone on pituitary cells (Kaynord et al., 1990, Abass et al,, 1991 and
Salem et al., 1991).

As regards to serum prolactin levels, there was more increase in prolactin
level in treated group than in control group. These results are in agreement with
those of Bruni et al., (1977), Van-Vugt & Meites (1980) and Ahmed et al. (1989).



MORPHINE ADMINISTRATION ON HORMONAL MODULATION 1291

This is due to reduction in dopamine release and turnover in hypothalamic tuberoin-
funibular dopaminergic neurons which, in turn, cause increase prolactin level (Van
Loon et al., 1980 & Forman et al., 1981).

It is concluded that, acute morphine administrationg reduces the sexual beha-
viour, FSH, LH, sperm motility and viability, however, it increases prolactin level.
It does not affect exploratory behaviour, sperm concentration and sperm abnormali-
ties in intact rat. On the other hand, acute morphine administration inhibits sexual
behaviour, and it does not affect both exploratory behaviour and FSH, LH and prolac-
tin in castrated rats.
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