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SERRA, G., M. COLLU, S. LODDO, G. CELASCO AND G. L. GESSA. Hypophysectomy prevents yawning and penile
erection but not hypomotility induced by apomorphine. PHARMACOL BIOCHEM BEHAYV 19(6) 917-919, 1983.—A small
dose of apomorphine (25 or 50 ug/kg, SC) induced repeated episodes of yawning, penile erection, genital grooming and a
decrease in locomotor activity in rats. Hypophysectomy almost completely abolished yawning, penile erection and genital
grooming but failed to modify the hypomotility induced by apomorphine. These results suggest that pituitary hormones are
directly or indirectly involved in the apomorphine-induced yawning, penile erection and genital grooming but not in the

sedative response to this drug.
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THE administration of small doses of apomorphine or other
dopaminomimetic drugs in rats produces a behavioural syn-
drome characterized by hypomotility (see [6]), yawning {10,
11, 13, 15], penile erection [1, 8, 11, 13] and genital grooming
[11,13].

These effects are considered to be the behavioural conse-
quence of the inhibition of dopaminergic transmission
mediated by the stimulation of dopamine (DA) autoreceptors
in the CNS. Indeed, doses of DA agonists producing these
behavioural effects are within the dose range needed to ac-
tivate DA autoreceptors, but much lower than those needed
to stimulate postsynaptic DA receptors and to produce
stereotypy and stimulation of motor activity.

We have recently shown that the inhibition of protein
synthesis prevents apomorphine-induced yawning, penile
erection and genital grooming, suggesting that the inhibition
of DA transmission might result in the release of some newly
synthetized peptides [13].

The fact that MSH-producing cells in the intermediate
lobe of the pituitary are under the inhibitory control of
dopaminergic neurons [9, 12, 14] and that ACTH and MSH
share with apomorphine the ability to produce penile erec-
tion and yawning (see [3]) suggests that these peptides might
be possible candidates for mediating yawning, penile erec-
tion and genital grooming induced by low doses of apomor-
phine.

On the basis of these considerations, we might suggest
that inhibition of dopaminergic activity results in the release
of ACTH or MSH peptides from pituitary or from peptider-
gic neurons in the brain.

The present study was carried out to investigate the role
of pituitary on the behavioural effects induced by low doses
of apomorphine. The present results indicate that hypophy-
sectomy inhibits yawning, penile erection and genital groom-
ing but not the hypomotility induced by small doses of
apomorphine.

METHOD
Animals

Male Sprague-Dawley rats, weighing 100+ 10 g at the time
of surgery, were used. The animals were hypophysec-
tomized in the Parke-Davis laboratories (Cosatenovo,
Como) with the transauricular technique as described by
Falconi and Rossi [7]. Control animals were anesthetized as
the hypophysectomized ones, but surgery was simulated.
One week after surgery, the animals were transferred to our
laboratories, where they were housed 4 per cage at 22°C,
humidity 50-60%, with a 12 hr light-dark cycle, until experi-
mentation was begun. The experiments were carried out 3-4
weeks after hypophysectomy between 9.00 and 14.00 in a
sound proof room. At the end of the experiments, the
hypophysectomized animals were sacrificed and the sella
turcica visually inspected to confirm the absence of the pitui-
tary. At this time, hypophysectomized and control rats
weighed 92+2 and 183+9 g, respectively.

Drug

Apomorphine-HCl was freshly dissolved in saline and
administered subcutaneously in the dorsal part of the neck.
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TABLE 1

EFFECT OF HYPOPHYSECTOMY ON APOMORPHINE-INDUCED YAWNING, PENILE ERECTION (PE)
AND GENITAL GROOMING

No. of rats Mean duration of
Condition Mean No. of yawns exhibiting PE* genital grooming (sec)
Control 10.64 = 1.49 22/24 20.0 = 3.50
(1.60 = 0.19)
Hypophysectomy 1.30 = 0.35*% 2/24 1.4 = 1.01*

(0.09 = 0.05)*

Each value represents the mean = S.E. of 24 animals. Apomorphine (50 ug/kg) was given SC to
both control and hypophysectomized rats. Both these groups, when treated with saline, only occa-
sionally showed episodes of yawning, penile erection or genital grooming: yawns=0.33 = 0.15 and
0.25 = 0.12; PE=2/24 and 1/24; genital grooming=1.3 = 0.9 and 0.7 = 0.6, respectively. The be-
havioural elements were scored for 25 min starting 5 min after apomorphine injection (see Method).
tMean No. of episodes of PE during the observation period is shown in parentheses. *»<0.001, with

respect to the control group (Student’s ¢-test).

TABLE 2

LACK OF EFFECT OF HYPOPHYSECTOMY ON APOMORPHINE-INDUCED
HYPOMOTILITY IN RATS

Motility counts (for 10 min) after:

Condition Saline (%) Apomorphine (%)
Control 900 = 67 (100 = 7.4) 536 + 43% (59.5 = 4.7)
Hypophysectomy 787 = 99 (87.4 = 1) 461 = 65* (51.2 = 7.2)

Each value represents the mean = S.E. of 10 animals. Percentages refer to saline-treated
control animals. Apomorphine (25 ug/kg SC) or saline was given 10 min before the test.
Motility was measured for 10 min as described in the Method section. *»<0.01 versus the
respective group treated with saline (Student’s 7-test).

Behavioural Observations

(a) Apomorphine-induced yawning, penile erection and
genital grooming. These behavioural effects ¢licited by a
small dose (50 ug/kg SC) of apomorphine were observed by
placing the animals individually in small perspex observation
cages (25x20%x25 cm), immediately after drug injection.
Starting 5 min after the animal was put into the cage, the
following behavioural elements, occurring during 25 min,
were scored: (1) number of yawns; (2) number of penile
erections and (3) duration (sec) of genital grooming.

(b) Apomorphine-induced hypomotility. Motor activity
was measured by placing the animals individually in motility
cages (M/P 40 Fc Electronic Motility Meter, Motron Prod-
ucts, Stockholm). Each cage had 40 photoconductive sen-
sors placed in the floor area (21 x23 ¢m) at a distance of 4 cm;
they were lit uniformly by an incandescent lamp mounted 60
cm above the sensors. Motor activity was defined as the
number of interruptions of a beam. The animals were in-
jected with saline or apomorphine and, 10 min after injec-
tion, they were placed in the motility cages and motor activ-
ity was measured for 10 min.

Statistics

The statistical significance of the results was evaluated
using the two-tailed Student’s 7-test.

RESULTS

Hypophysectomy and Apomorphine-Induced Yawning,
Penile Erection and Genital Grooming (Table 1)

As expected from previous experiments [ 13], the adminis-
tration of 50 ug/kg SC of apomorphine induced the appear-
ance of repeated episodes of yawning, penile erection and
genital grooming in control rats. Hypophysectomy almost
completely prevented yawning, penile erection and genital
grooming induced by apomorphine.

Hypophysectomy and Apomorphine-Induced Hypomotility
(Table 2)

In hypophysectomized rats, spontaneous motor activity,
although showing a tendency to decrease, was not signifi-
cantly lower than in control animals receiving saline. The
administration of 25 ug/kg SC of apomorphine decreased
locomotor activity by about 50% in both control and
hypophysectomized animals.

DISCUSSION

The present findings indicate that hypophysectomy
abolishes some behavioural effects of small doses of
apomorphine, namely yawning, penile erection and genital
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grooming, but fails apomorphine-induced
hypomotility.

Since, at the time of the experiments, there was a signifi-
cant difference in body weight between control and
hypophysectomized animals, the possible influence of the
debilitating effect of hypophysectomy in the inhibition of
apomorphine-induced yawning, penile erection and genital
grooming cannot be entirely excluded. However, an unspe-
cific effect is unlikely since hypophysectomy specifically an-
tagonizes some apomorphine effects but does not influence
apomorphine-induced hypomotility.

These results support the hypothesis that the former be-
havioural effects of apomorphine are mediated by some pi-
tuitary hormones [13]. These hormones might be identified
with ACTH and MSH peptides, since they are the only ones
capable of producing yawning and penile erection [3].
Moreover, MSH-producing cells in the pars intermedia of the
pituitary are under the inhibitory control of dopaminergic
neurons originating from the arcuate nucleus in the hypo-
thalamus [9, 12, 14]. In might be suggested that stimulation
of DA autoreceptors present on these neurons [5] results in
the removal of the inhibitory control of DA on MSH release.
MSH released from pituitary might reach the target areas in
the brain via a retrograde portal flow [4].

to prevent
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An alternative interpretation of our results might be that
the lack of some pituitary hormone alters the sensitivity of
DA receptors responsible for yawning, penile erection and
genital grooming, but not those responsible for the reduction
of motor activity.

Finally, the suppressant effect of hypophysectomy on
apomorphine-induced yawning, penile erection and genital
grooming might be indirect, secondary to the involution of
the gonads or adrenals. In fact, it has been reported that
castration reduces apomorphine-induced yawning [2].

The fact that apomorphine-induced hypomotility is not
altered by hypophysectomy suggests that, contrary to that
observed for the other behavioural responses, pituitary pep-
tides are neither directly nor indirectly involved in the seda-
tive effect of the drug.
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