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ABSTRACT

Aim: The aim of this study was to evaluate the effects of Panax ginseng extract
standardized with ginsenoside Rg3 (PGRg3) on the mating behavior of sexually active or
inactive male rats treated with dopamine antagonists.

Methodology: Animals were treated with PGRg3 (50, 150 and 450 mg/kg b.w) with or
without dopamine antagonists. The penile erection, motor activity and stretching-yawning
episode were evaluated in animals treated with PGRg3 alone or in combination with
lisurode or SND 919. Testosterone and sperm counts were also evaluated in different
treatment groups.

Results: The results showed that (-) Eticlopride counteracted PGRg3-induced penile
erection but not motor hyperactivity. PGRg3 treatment enhanced lisuride-induced
behavioral effects. Moreover, PGRg3 plus SND 919 showed a marked stretching-
yawning behavior compared to the animals received SND 919 alone. PGRg3 also
succeeded to increase testosterone level and sperm count in a dose dependent fashion.
Conclusion: It could be concluded that DAD?2 receptors are involved in PGRg3-induced
mating behavior and testicular function improvement. PGRg3 could be used to improve

sexual function and mating behavior in people suffering from erectile dysfunction.
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1. INTRODUCTION

Ginseng refers to the root of several species in the plant genus Panax (C. A. Meyer
Araliaceae) and it is a widespread herbal medicine [1]. Ginseng is commonly taken by
itself or with an herbal formula to enhance sexual performance in traditional Chinese
medical practices. The beneficial effects have been scientifically evaluated and confirmed
in meta-analyses of randomized clinical trials [2]. Ginsenosides or ginseng saponins are
the principle active ingredients in ginseng and more than thirty different ginsenosides
have been identified [3]. Ginsenosides have a four-ring steroid-like structure with sugar
moieties attached and exert their diverse effects in central and peripheral nervous systems
[4].

Male sexual behavior is mainly governed by a well-organized neural circuit that
connects a variety of brain areas, including the medial preoptic area (MPOA), nucleus
accumbens (NAc) and the bed nucleus of stria terminalis (BNST), which appear to
control different components of mating behaviors [5]. Several reports have indicated that
the catecholamines, dopamine (DA) and norepinephrine (NE), play an important role in
the regulation of male sexual behavior and the administration of DA or its agonists
facilitate male sexual behavior [6,7]. DA-mediated enhancement of sexual behavior was
first recognized when the precursor to DA, 3, 4-dihydroxyl-phenylalanine, was
administrated to men suffering from Parkinson’s disease and resulted in increased libido
and sexual potency [8]; however this increase was not related to improvements in
locomotor function [9]. Moreover, treatments with DA agonists enhanced male sexual
behavior and also restored sexual behavior in animals displaying sexual impairments.
However, treatments with DA antagonists impaired behavior [10]. Treatment with
apomorphine restored mounting behavior in socially stressed rats [11]. Moreover, SDN
919 is a potent D2/D3 dopamine receptor agonist and it was reported to restore sexual
arousal and ejaculatory ability in sexually sluggish rats [12]. Furthermore, Scaletta and
Hull [13] reported that apomorphine partially restored sexual activity in animals with
sexual deficits resulting from castration and fully restored copulation in mice lacking the
gene for the estrogen receptor-alpha [14]. The aim of the current study was to evaluate

the effects of Panax ginseng extract standardized with ginsenoside Rg3 (PGRg3) on the



mating behavior, hormonal level and sperm count of sexually active or inactive male rats

treated with dopamine antagonistst.
2. MATERIALS AND METHODS

2.1. Chemicals and hormones

Lisuride hydrogen maleate, (-) eticlopride hydrochloride, Estradiol benzoate and
progesterone were purchased from Sigma Chemical Co. (St. Louis, MO, USA). Ketamine
and xylazine were purchased from Bayer Co. (Cairo, Egypt). SND 919 was purchased
from Boehringer Ingelheim, Ingelheimam Rhein (Germany).

2.2. Plant materials

Panax ginseng C. A. Mayer extract EFLA400 (Batch No. 303298) was supplied by
LOTTE Group R & D Center (Seoul, Korea) and was prepared according to the
procedure of Korean patent 0425022, PCT/KR2003/000003. The ginsenoside Rg3
(PGRg3) of Panax ginseng was 3.6 % (w/w; i.e. 36 pug/mg p. ginseng extract) as
determined by HPLC [15].

2.3. Preparation of PGRg3 doses

PGRG3 was dissolved in saline at concentrations of 50, 150 and 450 mg/ml. The
solutions were sterilized by membrane filtration and administrated orally to the rats at a
volume of 1 ml/rat.

2.4. Preparation of chemicals reagents

Ketamine xylazine, Lisuride hydrogen maleate, (-) eticlopride hydrochloride and SND
919 were freshly dissolved in saline as described by Ferrari and Giuliani [16] to prepare
the corresponding doses.

2.5. Experimental animals

Mature male Sprague-Dawley rats (140-150 g) were purchased from Animal House
Colony, Giza, Egypt. The animals were maintained on standard lab diet (Protein: 16.04%;
Fat: 3.63%; Fiber: 4.1%, and metabolic energy: 0.012 MJ) and water ad libitum at the
Animal House Lab., National research center, Dokki, Cairo, Egypt in a 12/12hr light-dark
cycle (lights on from 07:00 to 19:00 hr) for 2 weeks prior to the experiments. All animals
were received humane care in compliance with the guidelines of the Ethical Committee

of Medical Research, National Research Centre, Egypt.



2.6. Behavioral procedure

All the experiments were performed between 09:00 and 14:00 hr in a soundproof, air-
conditioned room. The animals were monitored by trained observers unaware of the
treatment schedule. All behavioral evaluations, apart from those on copulatory behaviour,
were carried out on groups of animals (six homogeneous rats/ treatment) which were
transferred to glass observation cages (40 x 30 x 34 cm) on the day of the experiment and
were left to settle down for 10 min before the administration of the extract and the start of
the tests. Different groups of rats and different cages were used in each series of
experiments.

2.7. Penile erection (PE) and motor activity

Seventy two male rats were used in this experiment and were divided into 12 groups and
treated as shown in Table (1). The tests were started immediately after the treatment with
the respective treatments. PE and motor activity were monitored simultaneously for each
rat within each group for 30 min. PE was counted only when the rat bent down to lick its
penis in full erection. However, motor activity was scored as described by Ferrari and
Giuliani [17]. Each rat was observed for 30 sec at 5 min intervals and was rated on a scale
0-2 where: 0 = absent, 1= exploratory behavior for no more than 15 sec and 2 =
uninterrupted locomotor activity for at least 25 sec. PE and motor activity values for each
rat were calculated as the sum of all the numbers or scores respectively, attributed to the
animal during the test period.

2.8. Lisuride-induced mounting and motor activity

Other 48 male rats were used in this study and were randomly assigned to two groups (24
rats/group). Each group was further subdivided into four sub-groups (6 rats/ sub-group)
and treated as shown in Table (2) and the two tests followed the same schedule.
Mounting and motor activity were evaluated for each rat: mounting episodes were
counted up when one rat mounted another rat and exhibited pelvic thrusts, with or
without PE. Motor activity was scored as described previously. Mounting and motor
activity values for each rat were calculated as the sum of all the numbers or scores

respectively, attribute to the animal during the test period.



2.9. SND 919-induced stretching-yawning (SY)

In this test, other 24 male rats were randomly divided into four groups (6 rats/ group).
The first group was treated with saline whereas; the second group was treated with
PGRg3 (150 mg/kg b.w) once daily for 7 consecutive days; the third group was i.p
injected with a single dose of SND 919 (0.1 mg/kg b.w) at the last day of experiment (day
8) and the fourth group was treated with PGRg3 (150 mg/kg b.w) for 7 consecutive days
then i.p injected with a single dose of SND 919 (0.1 mg/kg b.w) 24 h after the last dose of
PGRG3. The dose of SND 919 was selective for autoreceptors since it did not elicit
stereotype but only SY and hype-motor activity [18,19]. After the last dose, all the four
groups were transferred to glass observation cages and the tests were started immediately
and each SY episode was counted for each rat over a 30 min period. A SY episode
consists of opening the mouth widely accompanied by stretching of the limbs and/or
body, as manifested in different species of animals [19].

2.10. Serum testosterone and sperm counts

In this test, another 24 male rats were divided into four groups including the control
group and the groups treated daily with PGRg3 at the three tested doses (50, 150 and 450
mg/kg b.w) for two weeks. On day 15, blood samples were collected from retro-orbital
venous plexus. Blood samples were left to clot, centrifuged at 5000 rpm under cooling for
10 min and serum was separated for testosterone determination by enzyme linked
immunoassay procedure as described by Parker [20]. After the collection of blood
samples, all animals were sacrificed by cervical dislocation and testes were removed for
the determination of sperm counts. Epididymis (free of fats, vas deferens and other
tissues) from each side of testis of either control or treated rats were dissected out and the
inner content squeezed out into 10 ml of 0.87 % normal warmed saline separately and
spermatozoa were counted using heamocytometer.

2.11. Statistical analysis

All data were statistically analyzed using the General Linear Model Procedure of the
Statistical Analysis System [21]. The significance of the differences among treatment
groups were determined by Waller-Duncan k-ratio [22]. All statements of significance

were based on probability of p < 0.05.



3. RESULTS

3.1. Penile erection (PE) and motor activity

The current data clearly indicated that (-) Eticlopride at the two tested doses (0.025 and
0.05 mg/kg b.w) did not elicit PE (Table 3) and decreased rat motor activity especially at
the high dose. Treatment with PGRg3 alone or plus E1 or E2 resulted in a significant
increase in PE. Moreover, the groups received E2 plus PGRg3 showed a pronounced
improvement compared to those received E1 plus PGRg3. The data also revealed that
motor activity score was significantly higher in the group received 150 mg/kg b.w.
PGRg3 alone. Moreover, there was insignificant difference between the animals received
PGRg3 at 150 mg/kg b.w. alone and those received PGRg3 at 50 mg/kg plus E1 or those
received PGRg3 at 450 mg/kg b.w. plus E1 or those received PGRg3 at 50 mg/kg b.w
plus E2.

3.2. Lisuride-induced mounting and motor activity

Data presented in Table (4) showed that rats treated with saline and lisuride at 0.2 mg/kg
b.w showed few mounts percentage. The same pattern was found when the DA agonist
was administrated to rats which had received repeated saline injections. Acute and
subchronic treatments with PGRg3 at the three tested doses stimulated the phenomenon
over a certain dose range; it increased the percentage of animals mounting and the
number of mounts per animal. This increase was significantly higher in the group
received 450 mg/kg PGRg3. On the other hand, the response of the animals to lisuride
differed according to the mode of PGRg3 treatment (acute or subchronic) as well as the
dose. The effect was maximal after acute or subchronic treatment with PGRg3 at 450
mg/kg b.w, and significant differences were found between acute and subchronic
treatments within the same dose. It is of interest to mention that lisuride-induced motor
activity was always potentiated by PGRg3 in a dose response manner. Although the
subchronic treatment with PGRg3 plus lisuride showed a higher score values in motor
activity, the difference between the two modes was not significantly different for each
tested doses of PGRg3.

3.3. SND 919-induced stretching-yawning (SY)

The current results indicated that injection of saline alone did not exert any significant

effect on SY in the rats. As expected, the DA D2 agonist SND 919 at the tested dose (0.1



mg/kg b.w) elicited SY in both the saline and the PGRg3-treated rats (Fig. 1). Moreover,
the behaviour being more marked in those animals received PGRg3 at 150 mg/kg b.w.
once daily for 7 consecutive days before the SND 919 injection.
3.4. Testosterone and sperm counts
The present study showed that serum testosterone levels were significantly increased in the rats
treated with PGRg3 at the three tested doses in a dose-dependent manner (Fig. 2). Moreover, the
sperm count was also increased significantly in the rats treated with PGRg3 in a dose dependent
fashion (Fig. 3).
4. DISCUSSION
The present study provides new information about the influence of the PGRg3 on the
copulatory pattern of male rats and the behavioral effects induced by DA agonists. In the
mating tests, the most striking effect after acute PGRg3 administration at 50, 150 and 450
mg/kg b.w was the increase in mounts preceding ejaculation. Such a result could suggest
an enhancement of libido [23] and therefore, an aphrodisiac-like effect of the PGRG3
extract. Alternatively, an increase in mounts before ejaculation could be interpreted as a
decrement in copulatory behaviour, whereby the rats need more stimulation in order to
ejaculate. It is well known that the copulatory behaviour of rats comprises a pre
copulatory phase; the most common measure is the mount latency, and a consummatory
phase, mainly represented by the intromission frequency and ejaculation latency [23].
However, the mount latency as well as the post-ejaculatory interval are considered
indexes of rat sexual appetitive behavior [24, 25]

The DA D2 antagonist (-) eticlopride significantly decrease Penile erection (PE)
when injected in the normal rats at the two tested doses and this decrease was pronounced
in the group injected with the high dose. However, (-) eticlopride antagonized PGRg3-
induced motor hyperactivity did not inhibit PE which was actually stimulated in the high
dose of the extract. This finding is in accordance with Ferrari et al. [16] who stated that
DA D2 antagonist has been found to counteract behavioral sensitization to certain drug-
induced motor hyperactivity and to reverse the inhibitory effect on PE. Administration of
PGRg3 at moderate doses facilitated indiscriminate mounting, typically elicited by

lisuride at doses higher than 0.2 mg/kg [26]



The principal active constituents of Panax ginseng are thought to be the saponin
glycosides, ginsenosides. Ginsenosides have been shown to cause a dose-dependent
relaxation of the corpus cavernosal smooth muscle in rabbits by increasing release of
nitric oxide [27-29]. Similar to the current results Ryu et al. [30] reported that Korean red
ginseng preserve potency in non-insulin-dependent diabetes rats through its antioxidant
activity. Moreover, McKay [31] stated that several herbs including ginseng have some
degree of evidence that they may be helpful for erectile dysfunction and improve penile
endothelial L-arginine-nitric oxide activity appear to be unifying explanation for the
actions of these agents. In this regards, Achike and Kwan [32] reported that ginsenosides
from ginseng have been shown to relax blood vessels (probably contributing to the
antifatigue and blood pressure-lowering effects of ginseng) and corpus cavernosum.
Although these authors stated that the legendary aphrodisiac of ginseng may be an
overstatement for men who are suffering from erectile dysfunction; the current results
suggested that the tested extract has a strong effect in enhancing sexual behaviour in sex
active and in improving both sexual behaviour and penile erection in sex inactive rats.

In agreement with the current results, Hong et al. [33] concluded that Korean red
ginseng can be as effective alternative for treating male erectile dysfunction. Moreover,
Choi et al. [27] reported that the long-term administration of Korean red ginseng
enhances erectile capacity and its action is mediated by endothelium-derived relaxing
factor and peripheral neurophysiologic enhancement. Clinical studies have also supported
the use of Panax ginseng to assist the phallodynamically challenged. Choi et al. [34]
demonstrated that Panax ginseng was superior to placebo for the treatment of erectile
dysfunction (ED) in ninety patients divided into three groups and given Panax ginseng,
placebo, or trazodone orally. These authors reported that frequency of intercourse,
premature ejaculation, and morning erections after treatment were unchanged in all three
groups. However, in the Panax ginseng-treated group a significant improvement in
erectile parameters such as penile rigidity, girth, duration of erection, improved libido,
and patient satisfaction were reported. Moreover, Hassan et al. [35] reported that
treatment with PGRg3 extract increased testosterone level and improve tests function. A
double-blind, placebo-controlled, crossover study conducted by Hong et al. [33] showed

that Panax ginseng is an effective alternative for treating ED. Moreover, the same authors



speculated that therapeutic efficacy of Panax ginseng for ED is not mediated through
improvements in hemodynamics alone or a hormonal effect, but through several
mechanisms that have not yet been completely elucidated. From the current data it
appears PGRg3 may possess the ability to improve erectile function. Preliminary
conclusions suggest its primary mechanism is mediated through increased NO levels,
resulting in improved penile hemodynamics. This mechanism suggests therapeutic
success of PGRg3 for the treatment of ED may be dependent on the presence of impaired
endothelial L-arginine-NO activity [32].

The mating pattern observed in rats after subchronic administration of PGRg3 at the three
tested doses differed significantly from that obtained after the first oral dose and showed
that all tested parameters including ejaculation mechanisms are affected [25]; moreover,
it seems to reflect a premature ejaculation reminiscent of that produced by acute systemic
DA agonists [17,23,24] This similarity between subchronic PGRg3 and DA agonist-
induced effects would, therefore, suggest that the neuronal substrates in the two cases are
quite similar, though different from those affected by acute administration of PGRg3. The
role of the specific DA receptors involved in the facilitation of ejaculation by DA
agonists is questioned [23]. What is more, any hypothesis as to the mechanisms involved
in the various behavioral effects exerted by such compounds now seems suspect [24] in
view of the proliferation of DA receptor subtypes [36] and of the yet limited
understanding of specific affinity for them of the DA agonists and antagonists [37].
According to Zhang et al. [38], the mechanism of antipsychotic drug (eticlopride as well)-
induced sexual dysfunction is a common and serious clinical side effect. This depends on
blocking both central neuronal nitric oxide (nNOS) and dopamine D2 receptor (DRD2) in
the medial preoptic area (MPOA) and the paraventricular nucleus (PVN) of the
hypothalamus. (-) Eticlopride, itself previously described as a selective DA D2 antagonist,
has been reported as having considerable affinity for the DA D3 receptor [39]. However,
leaving aside any specific neurochemical interpretation of the effects of PGRg3 extract
on rat sexual behaviour, our findings support the notion that, although the drug might
heighten sexual potency and urge in the short term (hence its popular reputation as one of
the best aphrodisiacs). In fact, just as drug-induced hyper activity sensitizes, certain

sexual stimulant effects rapidly decline [40]. A functional as well as neurochemical
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interdependence of the two phenomena is possible and would also be indirectly
confirmed by the results obtained on PGRg3 extract-induced PE and motor activity after
(-) eticlopride pretreatment.

There is conflicting evidence regarding DA D2 autoreceptor function after chronic
drugs e.g. cocaine [40]; some authors have found a decrease [41], some an increase [42]
and others no change [43].The present study clearly shows a significant enhancement of
SND 919-induced SY after 7 days of PGRg3 treatment. If it is true that the SY syndrome
reflects the selective stimulation of DA D2 autoreceptors [19,44] or DA D3 receptors [17],
the results of our behavioral study would indirectly confirm that one of these two DA
receptor subtypes is supersensitive, at least in our experimental conditions.

The present results revealed that PGRg3 at the three tested doses induced a significant
increase in testosterone level and the total sperm counts. Similar results were rats fed with
Panax ginseng have shown significantly increased blood testosterone levels [45].
Ginsenoside, the major active constituent in Panax ginseng, is responsible for the
increase of serum testosterone levels and improvement of copulatory behavior [46].
Moreover, ginsenoside is found to increase the secretion of LH by acting directly on the
anterior pituitary gland which is responsible for testosterone production [47]. The initial
evidence that ginseng may have positive effects on spermatogenesis and stimulate DNA
and protein syntheses in rat testes [48]. Moreover, Kumar et al. [49,] and Kang et al. [50]
observed that ginseng extract increased testicular acid phosphatase activity. These effects
may be attributed to the active components ginsenosides which are well known to
suppress lipid peroxidation and reduce the cellular damage. Zhao [51] has also observed
that anti lipid peroxidative activity was increased and thus lipid peroxidation was
inhibited in ginseng-treated rats. On the other hand, rats treated with ginseng showed an
increased rate of spermatogenesis via glial cell-derived neurotrophic factor (GDNF)
expression elevation in Sertoli cells [52], and activation of testicular cAMP-responsive
element modulator (CREM) [53]. Moreover, Kim et al. [29] reported that water fraction
and alkaloid fraction of ginseng may reduce cell damage, especially the damage to DNA
molecules, caused by gamma rays and thus playing a role in the repair of regeneration
process of damaged cells. They also concluded that it is possible that ginseng reduces

DNA damage by antiradical action. Taken together, the improvement of testicular

11



function reported in the current study and the results of the behavior studies indicated that
PGRg3 might be a useful agent to improve sexual behavior in people who suffer from
erectile dysfunction or other sex problems. This action may be involved the

neuroendocrine axis.
5. CONCLUSION

It could be concluded that PGRg3 enhanced the sexual behavior of the sexual active or
inactive male rats and markedly improved the rats’ copulatory ability in a dose and mode-
dependent manner. However the dose required for the sexually active rat was less than
those for the sexually inactive. Acute administration of PGRg3 stimulated penile erection
and induced behavioral effects but not on motor hyperactivity in (-) Eticlopride-treated
sexually-native male rats. PGRg3 displayed a more marked stretching-yawning behaviour
in animals injected with DA D2 agonist SND 919.
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Figure captions:
Fig. 1. Effect of PGRg3 extract (150 mg/kg b.w.) alone or in combination with SND919
(0.1 mg/kg b.w) on stretching -yawning in male rats (means + SE)

Fig. 2. Concentration of testosterone in serum of rats treated with PGRg3 at three tested
doses for 14 days (means = SE)

Fig. 3. Sperm counts in rats treated with PGRg3 for 14 days (means + SE)

18



Table 1

Experimental design for the penile erection (PE) and motor activity experiment

Groups Treatments

(6 rats/group)
1 Control (saline only)
2 s.c injected with (-) eticlopride as antagonist (0.025 mg/kg b.w) (E1)
3 s.c injected with (-) eticlopride as antagonism (0.05 mg/kg b.w) (E1)
4 PGRg3 (50mg/kg b.w)
5 PGRg3 (150mg/kg b.w)
6 PGRg3 (450mg/kg b.w)
7 E1, 25 min before PGRg3 (50mg/kg b.w)
8 E1, 25 min before PGRg3 (150mg/kg b.w)
9 E1, 25 min before PGRg3 (450mg/kg b.w)
10 E2, 25 min before PGRg3 (50mg/kg b.w)
11 E2, 25 min before PGRg3 (150mg/kg b.w)
12 E2, 25 min before PGRg3 (450mg/kg b.w)

s.c: subcutaneous
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Table 2

Experimental design for the Lisuride-induced mounting and motor activity experiment

Groups Treatment

(for 7 consecutive days) Experimental day (day 8)

Subgroup 1 Saline for 7 days
Group 1 Subgroup 2 PGRg3 (50 mg/kg b.w.) for 7 days i.p. injected with lisuride
(24 rats) Subgroup 3 PGRg3 (150 mg/kg b.w.) for 7 days (0.2 mg/kg b.w.)
Subgroup 4 PGRg3 (450 mg/kg b.w.) for 7 days

Subgroup 1 Saline then i.p. injected with lisuride (0.2 mg/kg b.w.)
Group 2 Subgroup 2 PGRg3 (50 mg/kg b.w.) then i.p. injected with lisuride (0.2 mg/kg b.w.)
(24 rats) Subgroup 3 PGRg3 (150 mg/kg b.w.) then i.p. injected with lisuride (0.2 mg/kg b.w.)
Subgroup 4 PGRg3 (450 mg/kg b.w.) then i.p. injected with lisuride (0.2 mg/kg b.w.)

1.p: intraperitoneal
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Table 3
Effect of (-) eticlopride alone or in combination with PGRg3 extract on number (no) of
penile erection (PE) and motor activity of sexually active male rats (means + SE)

Treatment PE (no) Motor Activity (score)

Parameter

S 0.19 +0.01° 6.3+£0.3°
El 0.09 + 0.005° 52+03°
E2 0.05 + 0.004° 4.7+0.2°
PGRg3 (50 mg) 1.52 +0.09° 53+£0.5°
PGRg3 (150 mg) 1.68 + 0.06° 5.7+0.5°
PGRg3 (450 mg) 240.12° 53+0.7%
El + PGRg3 (50 mg) 2.22 +£0.09° 55+04"
El + PGRg3 (150 mg) 2.65 +0.08" 4+0.4°
El + PGRg3 (450 mg) 2.95+ 0.08" 3.3 £0.3°
E2 + PGRg3 (50 mg) 3.42 +0.12¢ 33+03°
E2 + PGRg3 (150 mg) 4.03+ 0.08" 2.7+0.3¢
E2 + PGRg3 (450 mg) 4.11 +0.09' 2.5+0.4¢

Within each column, means average superscript with different letters (b,c,d,..) are significantly
different than the control (a) atp <0.05

El: (-) eticlopride 0.025 mg/kg b.w

E2: (-) eticlopride 0.05 mg/kg b.w

(-) eticlopride was injected s.c (subcutaneous)
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Table 4

Effect of Lisuride-induced mounting and motor activity in rats treated with PGRg3

extract (means + SE)

Subchronic

(150 mg) (450 mg)

Saline
+ Lis

PGRg3 PGRg3 PGRg3
(50mg) (150 mg) (450 mg)

Treatment
Parameter Saline
+ Lis
Mounting (no)  14.3
+1.58

Motor activity 5.5°

(score) +0.4

13.17°
+1.7
6.17"
+0.6

+ Lis + Lis + Lis
2.5 63.5 73.5°
+0.76 +1.67 +1.84
11.17° + 15.8° 25¢
0.9 +0.6 +0.9

Within each row, means average superscript with different letters (b,c,d,..) are significantly

different than the control (a) at p < 0.05

Lisuride was injected intraperitoneal (ip) at 0.2 mg/kg b.w.

Acute treatment: after the first injection

Sub chronic treatment: after the last injection
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