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MORA, S. AND G. DIAZ-VELIZ. LHRH antagonizes yawning and genital grooming induced by apomorphine in rats.
PHARMACOL BIOCHEM BEHAY 31(3) 717-720, 1988.—The effects of the pretreatment with LHRH on the behavioral
effects induced by low doses of apomorphine were studied in male rats. Three doses of apomorphine (31.25, 62.50 and 125
ug’kg) were subcutaneously administered two hours after LHRH 100 ng/kg or solvent SC treatment. Apomorphine induced
repeated episodes of yawning and genital grooming. Pretreatment with LHRH abolished or reduced yawning and genital
grooming induced by the three doses of apomorphine, suggesting that the peptide could induce subsensitivity of DA
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receptors responsible for yawning and genital grooming.
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RECENT reports have postulated that LHRH is capable of
modulating dopamine (DA) transmission in experimental
animals. In fact, behavioral and biochemical findings support
the hypothesis of an inhibitory effect of LHRH upon
presynaptic synthesis and release of DA (14, 15, 17, 18, 23).
Incubation of rat corpus striatum synaptosomes in the pres-
ence of LHRH decreased DA synthesis (25). Subcutaneous
(14) and intracerebral (18) injection of LHRH in rats inhib-
ited a conditioned avoidance response, which is considered
as a characteristic of drugs which block DA transmission (3).
In addition, LHRH is able to antagonize the stimulatory ef-
fect induced by amphetamine on motor activity and acquisi-
tion of conditioned avoidance responses (15). L-DOPA, pre-
cursor of DA, reverted the inhibitory effects of LHRH and
counteracted the antagonistic effect of LHRH on the action
of amphetamine (17).

The administration of small doses of apomorphine
produces a behavioral syndrome characterized by hypo-
motility, yawning, penile erection and genital grooming.
These effects are considered to be the consequence of the
stimulation of presynaptic DA receptors in the CNS (5, 12,
19). The purpose of the present study was to provide further
evidence for a possible interaction between LHRH and DA
mechanisms. We studied the influence of LHRH on the be-
havioral effects induced by low doses of apomorphine. The

results indicate that pretreatment with LHRH antagonized
yawning and genital grooming induced by apomorphine in rats.

METHOD
Animals

A total of 60 male Sprague-Dawley rats weighing 180-200
g were used for this investigation. They were housed in
groups of six under controlled lighting (8:00 to 20:00 hr) and
temperature (23+2°C) and were allowed free access to
standard laboratory diet and water. All animals were used
only once and were always tested between 10:00 and 15:00 in
a sound-attenuated and temperature-regulated room.

Drug Administration

Drugs were administered subcutaneously (SC) in the dor-
sal part of the neck. Luteinizing hormone releasing hormone
(LHRH, Sigma Chemical Co.) was dissolved in 2% benzyl
alcohol and administered at the dose of 100 ug/kg. Apomor-
phine hydrochloride was dissolved in saline additioned with
2% sodium bisulphite and administered 120 min after LHRH
pretreatment at doses of 31.25, 62.5 and 125 ug/kg. In all
cases the doses to be injected were in a volume of 0.1 ml/100
g of body weight. Control animals received the respective
solvent.
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Behavioral Observations

The animals were put individually in a plastic box
(30x30x 30 cm) immediately after apomorphine or saline treat-
ment. The number of yawns was scored in 5 min increments
over a 30-min period. Episodes of genital grooming were also
registered. The box was placed in a sound-proof chamber
and the observations were made through a closed TV circuit.

Statistics

Student’s f-test and two-way analysis of variance
(ANOVA) followed by the Newman-Keuls Multiple Com-
parison Procedure were used to determine the level of signif-
icance of treatment effects. Differences were considered
significant when p was equal or less than 0.05.

RESULTS

The subcutaneous administration of increased doses of
apomorphine induced repeated episodes of yawning and
genital grooming in the rat, the maximal effect occurred at
125 pg/kg. Figure 1 illustrates the influence of LHRH on
yawning induced by apomorphine during the 30-min period.
LLHRH significantly inhibited the yawning produced by the
three doses of apomorphine used. Figure 2 shows the time
course of the interaction between LHRH and apomorphine
on yawning. Statistical differences between specific pairs of
means are indicated in the figure. Yawning appeared a few
min after apomorphine treatment and lasted approximately
30 min. The maximal effects were observed at 10-15 min.
LHRH completely blocked the effect of 31.25 wg/kg of
apomorphine [Fig. 2A; treatment: F(1,108)=76.26, p<0.01]
and significantly reduced yawning induced by apomorphine
62.5 ug/kg [Fig. 2B; treatment: F(1,108)=21.13, p<0.01] and
125 ug/kg [Fig. 2C; treatment: F(1,108)=46.69, p<0.01]. Table
1 summarizes the influence of LHRH on episodes of genital
grooming induced by apomorphine. The effects of 62.50 and
125 pg/kg of apomorphine were significantly antagonized by
LHRH pretreatment.

DISCUSSION

The present findings indicate that exogenously adminis-
tered LHRH antagonizes the behavioral effects of low doses
of apomorphine, namely yawning and genital grooming.
These effects, which include hypomotility, are considered to
be due to an activation of DA receptors in the CNS (12).
There is evidence suggesting that DA receptors mediating
yawning might be identified with presynaptic DA autorecep-
tors (12, 19, 26). However, recent reports (23,24) postulate
that DA receptors mediating yawning are a special popula-
tion of postsynaptic DA receptors of the D2 type with a high
affinity for DA and apomorphine. Although apomorphine is a
mixed D1-D2 agonist its potency for DI receptors is only in
the micromolar range (1). Then the small doses of apomor-
phine that were used in this study are likely to stimulate
selectively D2 receptors. .

Yawning has been proposed to be a reliable behavioral
sign of DA agonistic action of drugs. Furthermore, it has
been suggested that yawning could be useful in the screening
of drugs (13). If in a screening observation a given substance
induces yawning in rats, which is blocked by DA
antagonists, there is a high probability that the compound
possesses DA receptor agonistic properties. Consequently,
if a given drug abolishes apomorphine-induced yawning it
could be classified as a DA antagonist. In fact, neuroleptics
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FIG. 1. Effects of LHRH 100 ug/kg or solvent on yawning induced
by apomorphine (APO) in rats. Apomorphine was given SC 120 min
after LHRH or solvent. The bars represent the means=SEM of
yawns observed in the 30-min period. Comparisons were made by
using Student’s r-test (*p<<0.001, **p<0.0005). The number of rats
on each group was 10.

reduce yawning induced by apomorphine and other putative
DA receptor agonists but do not abolish the yawning induced
by cholinergic drugs (6).

Yawning behavior and genital grooming are also induced
by protein hormones from the pituitary, such as ACTH,
alpha-MSH and oxytocin (2, 7, 22). They have been postu-
lated as mediators in the behavioral effects of low doses of
apomorphine (22). Recently it has been reported that low
doses of prolactin injected systemically induce yawning in
male rats, maybe through the release of small amounts of DA
from the striatum (10). On the other hand, hypophysectomy
inhibits yawning, penile erection and genital grooming but
not the hypomotility induced by small doses of apomorphine
(20), suggesting that the lack of some pituitary hormones
alters the sensitivity of DA receptors responsible for these
effects, but not those responsible for the reduction of motor
activity (20). Gonadal steroids seem to exert opposite effects
on apomorphine-induced yawning in male rats. Whereas tes-
tosterone facilitates both yawning and penile erection (4,8),
castration (4) and exogenously administered estrogens (21)
antagonize them. Besides, apomorphine is less effective in
inducing yawning in female than in male rats (4,21). Accord-
ing to Serra ef al. (21), subsensitivity of DA receptors may
explain the reduction of this behavioral response observed in
males following estrogen treatment or in normal female
animals.

The present results show that the hypothalamic hormone
LHRH, as well as hypophysectomy and castration, prevents
yawning and genital grooming induced by apomorphine. We



LHRH, APOMORPHINE AND YAWNING

719

A) APO 3l.25rg/kg B} APO SZ.SFg/kg c} APO |25r.|g/kg
- N .k
| W **
& - ] -
4 4 L i
3
€ 44 = J J
Q - -
b J
£ -
s 24 e -
0 E 4
S 10 15 20 2'5 ?0 E; |'0 |'5 ZlO 2T5 3‘0 .") I'O l15 2'0 2'5 30

MIN AFTER APO INJECTION

FIG. 2. Time course of the interaction between LHRH 100 ug/kg SC (filled circles) or solvent (open
circles) on yawning induced by apomorphine (APO). Each point of the curves represents the
mean+=SEM of yawns by 5-min intervals after APO injection. Two-way ANOVA was performed on
the data from each experimental condition followed by Newman-Keuls test to assess differences
between specific pairs of means (*p<0.005, **p<0.001). The number of rats on each group was 10.

TABLE 1

EFFECTS OF LHRH (100 ug/kg SC) ON GENITAL GROOMING
INDUCED BY APOMORPHINE IN MALE RATS

Genital Grooming

Apomorphine Episodes in 30 Min
Pretreatment N (ng/kg) (mean + SEM)
Solvent 10 31.25 22+ 0.4
LHRH 10 31.25 1.4 + 0.3
Solvent 10 62.50 1.7 £ 0.4
LHRH 10 62.50 0.7 = 0.2 (p<0.02)
Solvent 10 125 4.6 = 0.5
LHRH 10 125 1.0 = 0.3 (p<0.0005)

Comparisons between groups were made by using Student’s
t-test. In parentheses are indicated differences between LHRH- and
solvent-group.

N=number of rats in each group.

can speculate that LHRH is also able to influence the effect
of apomorphine by inducing subsensitivity of DA receptors
which mediate these behaviors. The possibility that LHRH
modulates DA activity was suggested in recent reports
(15,17). The peptide antagonizes the motor hyperactivity,
rearing behavior and the increase in the conditioned re-
sponses induced by amphetamine (15) and this antagonism is
reverted by L-DOPA (17), the precursor of DA synthesis.
Besides, there is biochemical evidence of an inhibitory effect
of LHRH upon DA synthesis (25). Thus, the decrease in DA
transmission should exert inhibitory effects on apomor-
phine-induced yawning. In fact, acute depletion of brain DA
by short-term reserpine (11) or alpha-methyltyrosine (9) pre-
treatment reduces the ability of D2 agonists to induce yawn-
ing. Longoni et al. (11) have postulated that D2 receptors
mediating yawning appear to be functionally linked to DI
receptors in such a way that endogenous DA by stimulating
D1 receptors plays a permissive role for the expression of
yawning induced by postsynaptic D2 agonists.

Finally, the observation that LHRH does not appear to
block the hypomotility produced by low doses of apomor-
phine (16) suggests that hypomotility and yawning could be
mediated through the activation of different kinds of high
affinity D2 receptors, which are probably located pre- and
postsynaptically, respectively.
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