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Objective. We studied prosexual effects of Eremomastax speciosa aqueous extract in male adult rats. Materials and Methods. 100
and 500 mg/kg of extract were administered orally (days 0, 1, 4, 7, 14, and 28 (posttreatment)). The sexual behavior of rats receiving
a single dose (500 mg/kg) was also evaluated after pretreatment with Lw-NAME (10 mg/kg), haloperidol (1 mg/kg), or atropine
(5 mg/kg). Controls received distilled water or testosterone enanthate (20 mg/kg/day/3 days (s.c.) before the test). Results. The
extract (days 1-14) had no significant effect on mount, intromission, and ejaculation frequencies but on day 28 (14 days after
treatment), it increased frequency of mounts and intromissions at 500 mg/kg. Mount, intromission, and ejaculation latencies
reduced and postejaculatory intervals decreased but the effect did not persist 2 weeks after treatment. Extract prosex effects were
greatly reduced by atropine and completely abolished by haloperidol, while Lw-NAME increased mount latency and potentiated
extract effect on intromission and ejaculation latencies. Conclusion. In summary, E. speciosa extract can have positive effects on
male sexual motivation and performance when administered for two weeks at the dose of 500 mg/kg. The effects (dopaminergic

and/or cholinergic dependent) tend to appear during the posttreatment period.

1. Introduction

The male reproductive capacity is deficient in more than
50% of infertile couples. The causes of this decline in male
reproductive capacity are numerous. Sexual disorders are
among the most abundant; in addition, we can mention
erectile dysfunction. Erectile dysfunction is sometimes called
impotence; this clinical term is retained to describe the inabil-
ity to achieve and maintain penile erection sufficiently rigid
to permit satisfactory sexual intercourse [1]. On the organic
origin, psychogenic, erectile dysfunction is widespread and
affects men of all ages (mainly 40-70 years), all occupational
groups, and all sociocultural levels [2]. Diabetes, hyperten-
sion, alcoholism, smoking, and prostatic diseases are the risk
factors of this sexual disorder [3]. About 150 million people
worldwide suffer from erectile dysfunction [4]. This problem

is also likely to seriously hamper relations within a couple
sometimes leading to divorce. Because of the multifactorial
etiology and investigation methods increasingly sophisti-
cated regimens of erectile dysfunction are more and different
depending on the standard of living. In developed countries,
the therapy involves the implantation of penile prostheses,
intracavernous injections, and the use of certain pharma-
ceutical products (phosphodiesterase type V inhibitors) [5].
These pharmaceuticals also favor the persistence of smooth
muscle relaxation and therefore the maintenance of erection
[6]. In developing countries, by cons because of the influence
of the economic crisis, modern health infrastructure, high
cost of drugs, and respect for customs, about 80% of the
population use medicinal plants for treatment. Many plants
(Montanoa tomentosa, Syzygium aromaticum, Massularia
acuminata, and Fadogia agrestis) have the reputation of being
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an aphrodisiac. The aphrodisiac activity of these plants is
attributed to the presence of one or more phytoconstituents
such as sterols, phenols, alkaloids, amino acid, and saponin
responsible for improving sexual function through the reg-
ulation of neurotransmitters and relaxation smooth muscle
of the corpora cavernosa [7, 8]. This is the case of E.
speciosa, widely distributed in tropical Africa [9]. The plant
is a robust, polymorphous shrub growing to a height of
2m. The stem is quadrangular, and the leaves are purple
on the underside. Several constituents already have been
approved, such as flavonoids, alkaloids, triterpenoids, and
sterol [10]. E. speciosa is cited for its various beneficial effects,
which include stomach complaints, dysentery, hemorrhoids,
urinary tract infection, painful menstruation, diarrhea, and
male and female infertility [11-18] and is commonly referred
to as “blood plant” since it is also widely used to treat
cases of anemia. In addition to this investigation, little or no
information on copulatory activity is available. The present
study was designed to study the aphrodisiac activity of
aqueous extract of E. speciosa in male rat.

2. Material and Methods

2.1. Plant Material. The fresh leaves of Eremomastax speciosa
(Hochst.) Cufod. (Acanthaceae) were harvested between the
months of August-September 2014 in Yaoundé, Cameroon
political capital, specifically in common Emana and Messassi.
A sample of this plant was authenticated by Paul Mezili. A
specimen of this plant is kept in the National Herbarium of
Cameroon, IRAD, Yaoundé, under the number HNC/136984.

2.2. Preparation of Water Extract. Eremomastax speciosa
aerial parts were cut into pieces and dried outdoors in the
shade at room temperature and then ground using a blender
to obtain a powder. Using a spatula, 560 g of this powder
was mixed in 5.6 liters of boiled water for 15 minutes. The
extract solution was filtered with a filter paper (Whatman
number 3). The filtrate obtained was finally dried in an oven at
ventilation at 40°C. This yielded 56.20 g of dry extract, which
corresponds to a yield of 10.03%.

2.3. Animal Material. Older adult male rats (Rattus norvegi-
cus) of 3.5-4 months, weighing between 200 and 230 g, were
used for the experiments on copulatory activity. These ani-
mals (males and females) were from the animal facility of the
Faculty of Sciences of the University of Yaounde I, Cameroon.
They were raised in rooms at room temperature. In these
premises, the photoperiod was 12 hours and humidity 50%.
The animals had ad libitum access to water and food (66.87%
corn flour, 30.85% fish meal, 1.03% shell powder, 1.03% of
salt, 0.11% peanut oil, and 0.11% of multivitamin). The ethics
committee of the Cameroon Ministry of Scientific Research
and Innovation (MINRESI) approved all experimental pro-
cedures.

2.4. Animal Grouping and Extract Administration. 24 rats
gonado-intact and sexually experienced were randomly
assigned to one of the following groups: group 1 receiving
distilled water (1mL/kg) and serving as a neutral control

BioMed Research International

group, group 2 or standard group treated by a subcutaneous
injection of testosterone enanthate (20 mg/kg/day) for 3 days
before the start of copulatory tests [19], and groups 3 and 4,
respectively, treated by the aqueous extract of E. speciosa at
doses of 100 and 500 mg/kg. In rats, distilled water and the
extract were orally administered once a day between 20 h and
20h 30 local time and for a period of 14 days. On days 0, 1, 4,
7, and 14 of treatment and day 28 (posttreatment), the sexual
behavior of animals was analyzed in a quiet enclosure for one
hour.

In a complementary study, the impact of a dose of
500 mg/kg extract of E. speciosa on dopaminergic, cholin-
ergic, and nitergic systems was studied. 30 gonado-intact
rats were used in this study and divided into 6 groups of
5 animals each. Prior to administration of the extract of
E. speciosa (500 mg/kg), the rats received, as appropriate,
intramuscular injection of atropine (5mg/kg) (CC Pharma,
Belgium) or haloperidol (1mg/kg) (Janssen-Cilag, France)
or an intraperitoneal injection of Lw-NAME (10 mg/kg)
(Sigma, USA) 1h before the coupling test. The doses of these
substances were chosen based on preliminary work. Control
animals were treated with diluents solvent (5 mL/kg of Tween
80; 0.25% in 0.9% NaCl) intraperitoneally or intramuscularly.

2.5. Male Rat Sexual Behavior: Test Procedure. After 30
minutes of acclimatization of each male in copulation cage, an
ovariectomized female [20] made receptive by subcutaneous
and sequential injections of 30 micrograms of estradiol ben-
zoate (Sigma, USA) and 500-microgram progesterone (Bayer
Pharma AG, Germany) 48 pm and 6 am, respectively, before
the start of the test, was introduced in the cage. The following
copulatory parameters were recorded for 1h with reference
to standard methods [21-23]: mounted frequency (FM) or
the total number of mounts during the observation period;
frequency interferences (FI) or the total number of inter-
ferences during the hour of study; frequency of ejaculations
(FE) which is the total number of ejaculations; mount latency
(ML) and intromission latency (IL) which are the time from
intromission of a female in the cage and the first intromission
and mounts, respectively; ejaculation latency which is the
time between the first ejaculation and the first intromission;
postejaculatory interval which is the time between the first
ejaculation and the new intromission. Some additional male
sexual behavior parameters computed include % mounted =
(number mounted/number paired) x 100; % intromitted =
(number of rats that intromitted/number paired) x 100; %
index of libido = (number mated/number paired) x 100; %
ejaculation = (number of rats that ejaculated/number paired)
x 100; copulatory efficiency = (IF divided by MF + IF)
x 100; inter-copulatory efliciency = average time between
intromissions (calculated as ejaculated latency divided by
intromission frequency).

2.6. Statistical Analysis. The statistical analysis was per-
formed using the GraphPad Prism software. The Student test
Newman Keul was selected for the comparison of averages.
The difference between two is said to be significant if P <
0.05.
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TaBLE 1: Effects of E. speciosa extract on the frequency of mounts of normal male rats.
Treatment Day of observation
Do D1 D4 D7 D14 D28

H,0 (1mg/kg) 43.33+7.03 48.66 + 14.93 42.00 + 12.39 58.00 + 12.44 42.50 + 6.57 44.50 + 10.04
Testosterone (20 mg/kg) 57.16 £ 9.76 73.16 £ 9.65 56.50 + 4.55 58.50 + 7.98 70.00 + 12.56 46.33 £ 6.92
Extract (100 mg/kg) 88.83 + 3.44*"F 70.00 + 7.23 49.00 + 16.39 66.83 +13.38 77.16 £ 22.63 72.16 £9.27
Extract (500 mg/kg) 78.83 +11.27" 81.00 + 18.06 59.66 + 12.88 61.16 £ 6.90 56.00 + 8.45 84.60 + 6.02*F

Values are expressed as mean + SEM (N = 6). In the same column, *P < 0.05; ** P < 0.01 versus negative control and PP < 0.05 versus testosterone control

(frequency = number).

TABLE 2: Effects of Eremomastax speciosa extract on the intromission frequency of the gonado-intact male rats.

Day of observation

Treatment
Do D1 D4 D7 D14 D28
H,0 (1mg/kg bw) 23.00 +5.92 23.66 + 8.06 24.66 +7.54 35.16 +7.53 29.00 £ 6.43 25.66 +5.93
Testosterone (20 mg/kg) 21.50 £ 6.71 47.00 + 8.14 35.66 + 3.48 37.50 + 4.93 47.16 £7.48 31.33 +4.58
Extract (100 mg/kg) 26.16 + 1.35 35.66 + 7.60 33.66 £12.14 39.00 £ 7.99 43.83 £11.36 43.50 + 5.88
Extract (500 mg/kg) 21.66 + 3.50 36.66 + 9.91 27.00 + 6.76 32.33 +5.44 36.83 +5.26 52.40 + 3.93F
Values are expressed as mean + SEM (N = 6). In the same column, * P < 0.05 versus negative control and PP < 0.05 versus testosterone control (frequency =
number).
TaBLE 3: Effects of the E. speciosa extract on the frequency of ejaculations of gonado-intact rats.
Treatment Day of observation
Do D1 D4 D7 D14 D28
H,0 (1mg/kg) 2.50 +0.76 1.83 £0.70 1.50 £ 0.56 1.66 £ 0.55 2.33+£0.61 2.50 £ 0.56
Testosterone (20 mg/kg) 2.16 +0.74 4.00 £0.36 2.66 £ 0.42 3.00 + 0.36 3.16 £ 0.79 3.50 + 0.84
Extract (100 mg/kg) 2.00+0.51 3.33+0.49 1.83 £0.70 2.50 £ 0.67 2.33+0.71 3.66 + 0.61
Extract (500 mg/kg) 3.83+0.54 2.83 +0.65 1.83 £0.47 1.66 £0.21 3.33+0.49 4.20 £ 0.66

Values are expressed as mean + SEM (N = 6). Frequency = number.

3. Results

3.1. Prosexual Effects of E. speciosa Aqueous Extract on Some
Parameters of Performance and Sexual Motivation in Gonad-
Intact Male Rats. Treatment with the aqueous extract of E.
speciosa (days 1-14) had no statistically significant effect on
the frequencies of mounts, intromissions, and ejaculations
compared with animals treated with distilled water. However,
on day 28 (14 days posttreatment), there were significant
increases in the frequency of mounts and of intromissions
at the 500 mg/kg dose of extract compared with significant
distilled water controls (P < 0.05) and the positive controls
(P < 0.01) (Tables 1 and 2). Ejaculation frequencies remained
unchanged up to day 14 of extract treatment and increased
to 3.66 + 0.61 and 4.20 + 0.66 on day 28 compared with
day 0 observations (2.00 + 0.51 and 3.83 + 0.54) (Table 3).
On day 7, there were significant decreases in the mount
latency, intromission latency, and ejaculation latency in rats
receiving the extract at doses of 100 and 500 mg/kg (P <
0.05-P < 0.001) compared with day 0 and neutral control
values (Tables 4, 5, and 6). On day 28 (posttreatment) mount
latency decreased in rats given the extract and testosterone
compared with day 0. Postejaculatory intervals decreased
only for the 100 mg/kg dose on day 14 of treatment compared

with days 0-7 but the effect did not persist 2 weeks after
cessation of treatment (Table 7). The computed male sexual
behavior parameters including percentages of intromissions
and ejaculations and index of libido were higher in the
extract-treated animals compared with the distilled water
controls. In contrast, the extract reduced intercopulatory
efficiency of the treated animals compared with the control
animals. Copulatory efficiency decreased in rats receiving the
extract at the dose of 100 mg/kg compared with the neutral
controls (Table 8).

3.2. Effects of Haloperidol, Atropine, or Lw-NAME Pretreat-
ment upon the Prosexual Effect Induced by the Aqueous Extract
of E. speciosa (500 mg/kg). The intraperitoneal injection of
Lw-NAME (10 mg/kg) before administration of aqueous
extract of E. speciosa (500mg/kg) had no influence on
the frequency of mounts, intromissions, and ejaculations.
Pretreatment with Lw-NAME increased mount latency by
50%, potentiated the effect of extract (decrease) on intromis-
sion and ejaculation latencies, but did not influence extract
effect on postejaculatory interval. However, pretreatment
with atropine (5mg/kg) significantly reduced all the copu-
latory parameters while haloperidol (1 mg/kg) pretreatment
completely abolished them (Figures 1(a)-1(g)).
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FIGURE 1: Effects of the aqueous extract (500 mg/kg) of E. speciosa on the sexual behavior of sexually experienced rats pretreated with Lw-
NAME (10 mg/kg), haloperidol (1 mg/kg), or atropine (5mg/kg). P < 0.05; *** P < 0.001 versus control neutral (distilled water).

TABLE 4: Effects of the extract of E. speciosa on the latency of mounts in gonado-intact male rats.

Day of observation

Treatment

DO D1 D4 D7 D14 D28
H,0 (1mg/kg) 20.16 +2.19°  15.00 + 1.61° 10.16 + 0.16° 14.33 + 1.82° 6.83 +0.79° 8.83 +0.94°
Testosterone (20 mg/kg bw) 17.00 +0.77*  9.83 + 1.64***° 9.00 + 0.85° 14.00 + 0.68% 10.16 + 1.49"  12.16 £ 1.57°
Extract (100 mg/kg) 17.00 + 1.67°  8.00 = 1.34***®  11.50 £ 0.67°®  1.33+0.33***FFFL 166+ 0.21***FFFd 966 + 226
Extract (500 mg/kg) 12.50 + 1.33%  14.33 £ 134" 650 + 0.42***FF 2,00+ 0.36"* PP 916 +0.30°*  8.16 +2.12°

Values are expressed as mean + SEM (N = 6). ML (seconds); different superscript letters in the same row refer to a significant difference; in the same column,
*P < 0.05; *** P < 0.001 versus neutral control and ﬁP < 0.05; ﬁpP < 0.01; ﬁﬁﬁP < 0.001 versus testosterone control.

TaBLE 5: Effects of Eremomastax speciosa extract on the intromission latency of gonado-intact male rats.

Treatment Day of observation

DO D1 D4 D7 Di4 D28
H,O (1 mg/kg) 20.33+3.25"  18.00+0.77°  13.83 +0.65% 21.83 + 1.55% 10.83 £ 1.62  11.33 + 1.08
Testosterone (20 mg/kg bw)  35.16 + 5.81° 10.33 +2.33° 16.16 + 1.07° 13.00 + 1.94***° 11.50 + 1.05° 13.16 + 1.27°
Extract (100 mg/kg) 2483 +151° 1533 +3.92° 15.83 + 1.72° 11.00 + 1.43****  1133+1.30°  13.66 +2.26
Extract (500 mg/kg) 33.83+9.62° 1650 +2.59°  18.16+1.60°  10.66+1.40°**"  7.00+0.81° 8.20 + 2.59"

Values are expressed as mean + SEM (N = 6). IL (seconds); different superscript letters in the same row refer to a significant difference; in the same column,

***P < 0.001 versus neutral control.

4. Discussion

The effects of E. speciosa extract on libido were studied by
measuring some sexual performance parameters in intact
adult male rats. The results show that the aqueous extract of
E. speciosa stimulated sexual function of male rats. Although
extract treatment for 14 consecutive days tended to increase
the number of mounts, intromissions, and ejaculations com-
pared with the neutral controls, the differences were not
statistically significant. However, the frequencies of mount
and intromission increased significantly 2 weeks (especially
at dose 500 mg/kg) following stoppage of treatment. On the

other hand, mount, intromission, and ejaculatory latency
reduced significantly by day 7 of extract treatment, but
these effects did not persist 2 weeks following cessation
of treatment. Although classical measurements of erection
frequency were not performed in this study, both mount and
intromission frequencies, which are useful indices of vigor,
libido, and potency [24], increased during and after end of
extract treatment. Thus, while increased mount frequency
is an indication of heightened sexual motivation, increased
intromission frequency is an indicator of the efficiency
of erection, penile orientation, and increased activation of
ejaculatory reflexes by the extract [25]. Increased mount and
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TaBLE 8: Effect of aqueous extract of E. speciosa for 14 days on computed male rat sexual behavior parameters.
P Neutral control Positive control Extract (mg/kg bw)
arameter
(I1mL/g) (20 mg/kg) 100 500
% mounted 100 100 100 100
% intromitted 100 100 100 100
% index of libido 83.33 100 100 100
% ejaculation 83.33 100 83.33 100
Copulatory efficiency (%) 42.16 + 0.49 40.62 + 1.66 38.05 + 1.45 40.05 + 1.56
Intercopulatory efficiency (sec) 26.22 +2.53 22.04 +1.96 21.61 +91.44 16.06 + 1.46""

Values for copulatory efficiency and intercopulatory efficiency are expressed as mean + SEM (N = 6).

**P < 0.01; statistically significant compared with neutral control.

intromission latencies are thus suggestive of improved libido
possibly due to increased anterior pituitary hormones that
stimulate dopamine receptor synthesis [26-28]. This increase
in sexual performance parameters in rats treated with E.
speciosa extract would be due to the action of the active
ingredients therein. Phytochemical studies of the aqueous
extract [10] have revealed the presence of phytosterols and
flavonoids. Phytosterols are substances with known prosexual
effects [29]. Flavonoids are involved in the onset of penile
erection and improved sexual performance [30, 31]. Subcu-
taneous injection of testosterone enanthate (20 mg/kg/day)
in normal rats for 3 days before the start of copulatory tests
has been shown to significantly reduce the latent period
of erection (the time to reach full erection following the
start of electrical stimulation) [19] and to increase fre-
quency of erections [32]. In our study, in rats treated with
testosterone, sexual performance parameters (frequency of
ejaculations and of intromission) were high compared to
extract-treated groups and neutral control. Indeed, it has
been shown that the administration of testosterone increases
copulatory ability in rats [25]. Copulatory behavior in rats is
activated by dihydrotestosterone (DHT) and estradiol from
the aromatization of testosterone in the brain [33-35]. After
the posttreatment study, copulatory parameters indicative of
increased libido (mount and intromission frequencies) in rats
treated with 500 mg/kg dose increased compared with day 14
observations. These observations suggest possible effects of
slowly accumulated secondary metabolites synthesized over
time which may affect hormones and receptor synthesis or
receptor binding ability. Diabetes mellitus is a risk factor for
erectile dysfunction [36], and long-term use of histamine
H, receptor antagonists (e.g., Cimetidine) in gastroduodenal
ulcer treatment leads to reduced libido. E. speciosa has been
cited for its ethnopharmacological application in diabetes
management [14] and other workers [10, 37] have reported the
cytoprotective and antisecretory effects of E. speciosa extract
in peptic ulcer management. Therefore E. speciosa extract
may have possible long-term benefits in sustaining increased
levels of libido especially when used to treat conditions that
represent risk factors for erectile dysfunction.

Mount latency (ML) and intromission latency (IL) are
indicators of sexual motivation. ML and IL are inversely
proportional to sexual motivation. Therefore, the decrease

in the mount and intromission latencies observed in this
study on days 1, 7, and 14 at the doses of 100 and 500 mg/kg
of extract might imply stimulation of sexual motivation
and arousability. It may also be an indication of enhanced
sexual appetitive behavior in male rats. Furthermore, the
reduced ejaculation latency at all the doses on day 7 could
be an indication of enhanced copulatory performance. In
addition, the display of pelvic thrusting during intromission
and ejaculation by the extract-treated animals in this study
further indicated that the male copulatory organ was in
contact with the vaginal orifice which might have activated
or strengthened lordosis in the female rats. A postejaculatory
interval (PEI) of more than 5400 seconds indicates that
the male is sexually exhausted and the intensity of sexual
behavior will be reduced in subsequent mating [37]. In
addition, reduction of the postejaculatory interval (PEI) is
also an indication of sustained increase in sexual activity [38].

Effects of the extract were also evaluated in the presence of
Lw-NAME (an inhibitor of nitric oxide synthase), haloperidol
(anonspecific inhibitor of dopamine receptors), and atropine
(a muscarinic receptor inhibitor) in order to detect the pos-
sible route of action of the bioactive principles. Pretreatment
with Lo-NAME triggered sexual desire by reducing intromis-
sion and ejaculation latencies. This would suggest the non-
involvement of nitric oxide in the development of prosexual
effects of the extract. Nitric oxide is a mediator in the smooth
muscle relaxing action. It is generated from L-arginine by
nitric oxide synthase enzyme present in endothelial cells
(eNOS) and corpora cavernosa of the penis in neurons.
NO, an established mediator of penile erection, plays an
important role in sensory nerves that stimulate copulatory
activity. It stimulates the relaxation of penile vasculature
and trabecular smooth muscle essential for penile erection
[39, 40]. Pretreatment with atropine (a muscarinic receptor
antagonist) or haloperidol (a dopamine receptor antagonist)
resulted in the suppression of prosexual effects of the extract.
This suggests the involvement of cholinergic receptors and
dopamine receptors in the induction of prosexual effects by
the extract. Dopamine, synthesized in the medial preoptic
area (MPOA) and in many areas of the central and peripheral
nervous system, facilitates sexual activity in male rats. The
stimulation of dopamine receptors in the MPOA facilitates
copulation, sexual motivation, and genital reflex in male rats.
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The relaxing action of acetylcholine in erectile function may
be related to its interaction with muscarinic receptors in the
central area and the hypothalamus [41, 42].

A study by others [43] has shown that the dose of
500 mg/kg of E. speciosa aqueous extract is nontoxic in acute
and subacute toxicity study in rats. The observed effects of the
extract on male sexual behavior may be attributed to the pres-
ence of bioactive compounds (phytosterols and flavonoids)
[10] with well-known sexual stimulant properties [44]. Other
workers [28, 45] attributed the increased sexual performance
(following treatment with Massularia acuminata extract and
Tricholepis glaberrima extract, resp.) to the androgenic and
gonadotropic properties of flavonoids and their antioxidant
effects. Flavonoids and sterols can stimulate endogenous
testosterone levels probably by raising the levels of luteinizing
hormones [46, 47]. Aphrodisiacs are required to improve
male sexual function under stressful conditions, and the
extract of Moringa oleifera has been shown to enhance sexual
performance in stressed rats possibly through increased
numbers of interstitial cells of Leydig and spermatozoa [48].
The aphrodisiac effects of E. speciosa extract may be enhanced
by its antioxidant activity which has earlier been reported by
previous workers [36].

5. Conclusion

The results of the present study show that the extract of E.
speciosa can have positive effects on male sexual motivation
and performance when administered for two weeks at the
dose of 500 mg/kg. The effects of the extract, which may be
attributed to its phytochemical constituents, tend to appear
during the posttreatment period and would justify the use of
E. speciosa as a sexual stimulant.

Competing Interests

The authors declare that they have no competing interests.

References

[1] A.T. Guay, R. E Spark, I. S. Bansa et al., “American Association
of Clinical Endocrinologist: medical guidelines for clinical
practice for the evaluation and treatment of male sexual
dysfunction. A couple’s problem,” Endocrine Practice, vol. 9, no.
1, pp. 78-95, 2003, http://www.environnement.gouv.fr/minis-
tere/comitesconseils/cpp-fichedescriptive.

[2] A. Isidori, A. Aversa, and A. Fabbri, “Erectile dysfunction,”
Recenti Progressi in Medicina, vol. 90, no. 7-8, pp. 396-402,1999.

[3] G. Boccard, Satisfaction aprés limplantation dune prothése
pénienne [Ph.D. thesis], 1992.

[4] E. J. H. Meuleman, “Review of Tadalafil in the treatment of
erectile dysfunction,” Expert Opinion on Pharmacotherapy, vol.
4, n0. 11, pp. 2049-2056, 2003.

[5] M. Chevret, E. Jaudinot, K. Sullivan, A. Marrel, and A. S. De
Gendre, “Impact of Erectile Dysfunction (ED) on sexual life of
female partners: assessment with the Index of Sexual Life (ISL)
questionnaire,” Journal of Sex and Marital Therapy, vol. 30, no.
3, pp. 157-172, 2004.

[6] EL Sakka and Lue, “Physiology of penile erection,” Endocrinol-
0gy, vol. 136, pp. 1495-1501, 2003.

[7] P.K.S.Kumar, A. Subramoniam, and P. Pushpangadan, “Aphro-
disiac activity of Vanda tessellata (Roxb.) Hook. ex Don extract
in male mice,” Indian Journal of Pharmacology, vol. 32, no. 5, pp.
300-304, 2000.

[8] H.J.Kim, D.S. Woo, Lee, and J. J. Kim, “The relaxation effects of
ginseng saponin in rabbit corporal smooth muscle: is it a nitric
oxide donor?” British Journal of Urology, vol. 82, no. 5, pp. 744
748,1998.

[9] H. Heine, Flore du Gabon: Acanthaceae, vol. 3, Museum
National d’Histoire Naturelle, Paris, France, 1966.

[10] A. A. Perfusion, P. V. Tan, N. Ernestine, and N. Barthélemy,
“Antisecretory action of the extract of the aerial parts of Eremo-
mastax speciosa (Acanthaceae) occurs through antihistaminic
and anticholinergic pathways,” Advances in Pharmacological
Sciences, vol. 2014, Article ID 323470, 10 pages, 2014.

[11] J. E. Oben, S. E. Assi, G. A. Agbor, and D. E Musoro,
“Effect of Eremomastax speciosa on experimental diarrhoea;
African Journal of Traditional, Complementary and Alternative
Medicines, vol. 3, no. 1, pp. 95-100, 2006.

[12] J. O. Erhabor, M. Idu, and E O. Udo, “Ethnomedicinal survey
of medicinal plants used in the treatment of male infertilty
among the IFA Nkari People of Ini Local Government area of
Akwalbom State, Nigeria,” Research Journal of Recent Sciences,
vol. 2, pp. 5-11, 2013.

[13] J. E. Okokon, B. S. Antia, A. E. Udoh, and M. M. Akpan,
“Antianaemic and antimicrobial activity of Eremomastax
speciosa; Journal of Pharmacology and Toxicology, vol. 2, no. 2,
pp. 196-199, 2007.

[14] S. D. Dibong, E. Mpondo Mpondo, A. Ngoye, and R. J. Priso,
“Modalities of exploitation of medicinal plants in Douala’s
region,” The American Journal of Food and Nutrition, vol. 1, no.
2, pp. 67-73, 2011.

[15] P. B. Telefo, M. C. Lemfack, B. Bayala et al., “Ethnopharma-
cological survey of medicinal plants used in women infertility
treatment in Fossong-Wentcheng and Foto villages, Western
Region of Cameroon,” Phytotherapie, vol. 10, no. 1, pp. 25-34,
2012.

[16] D. A. Focho, W. T. Ndam, and B. A. Fonge, “Medicinal plants
of Aguambu—Bamumbu in the Lebialem highlands, southwest
province of Cameroon,” African Journal of Pharmacy and
Pharmacology, vol. 3, no. 1, pp. 001-013, 2009.

[17] E.N.Ndenecho, “Herbalism and resources for the development
of ethnopharmacology in Mount Cameroon region,” African
Journal of Pharmacy and Pharmacology, vol. 3, no. 3, pp. 78-86,
20009.

[18] J. E. Adjanahoun, N. Aboubakar, K. Dramane, M. E. Ebot, J.
A. Ekpere et al., OUA/STRC Traditional Medicine and Pharma-
copoeia: Contribution to Ethnobotanical and Floristic Studies in
Cameroon, CNPMS, Porto Novo, Benin, 1996.

[19] B. L. Zheng, K. He, C. H. Kim et al., “Effect of a lipidic extract
from Lepidium meyenii on sexual behavior in mice and rats,”
Urology, vol. 55, no. 4, pp. 598-602, 2000.

[20] A. E. Cariton, “Experimental surgery of the genital system,” in
Methods of Animal Experimentation: Research Surgery and Care
of the Research Animal; Part B Surgical Approaches to Organ
Systems, W. 1. Gay and J. E. Hezvner, Eds., vol. 7, p. 191, Academic
Press, Orlando, Fla, USA, 1986.



10

[21]

(22]

(25]

(26]

(27]

(30]

(31]

(34]

M. Carro-Judrez, E. Cervantes, M. Cervantes-Méndez, and
G. Rodriguez-Manzo, “Aphrodisiac properties of Montanoa
tomentosa aqueous crude extract in male rats,” Pharmacology
Biochemistry and Behavior, vol. 78, no. 1, pp. 129-134, 2004.

A. E G. Cicero, E. Bandieri, and R. Arletti, “Lepidium meyenii
Walp. improves sexual behaviour in male rats independently
from its action on spontaneous locomotor activity,” Journal of
Ethnopharmacology, vol. 75, no. 2-3, pp. 225-229, 2001.

E Sanna, A. Contini, M. R. Melis, and A. Argiolas, “Role of
dopamine D, receptors in copulatory behavior: studies with
selective D, agonists and antagonists in male rats,” Pharmacol-
ogy Biochemistry & Behavior, vol. 137, pp. 110-118, 2015.

K. Dasofunjo, A. A. Asuk, H. C. Ezugwu, O. F. C. Nwodo, and T.
L. Olatunji, “Aphrodisiac effect of ethanol extract of Piliostigma
thonningii leaf on male albino wistar rats,” Journal of Applied
Pharmaceutical Science, vol. 3, no. 10, pp. 130-135, 2013.

A. Agmo, “Male rat sexual behavior,” Brain Research Protocols,
vol. 1, no. 2, pp. 203-209, 1997.

A. Tajuddin, S. Ahmad, A. Latif, and I. A. Qasmi, “Effect of
50% ethanolic extract of Syzygium aromaticum (L.) Merr. &
Perry. (Clove) on sexual behaviour of normal male rats,” BMC
Complementary and Alternative Medicine, vol. 4, article 17, 2004.

S. A. Taha, M. W. Islam, and A. M. Ageel, “Effect of ambrein, a
major constituent of ambergris, on masculine sexual behavior
in rats, Archives Internationales de Pharmacodynamie et de
Therapie, vol. 329, no. 2, pp. 283-294, 1995.

M. T. Yakubu, M. A. Akanji, A. T. Oladiji, and A. A. Ades-
okan, “Androgenic potentials of aqueous extract of Massularia
acuminata (G. Don) Bullock ex Hoyl. stem in male Wistar rats,”
Journal of Ethnopharmacology, vol. 118, no. 3, pp. 508-513, 2008.

D. N. Johnson and M. Diamond, “Yohimbine and sexual
stimulation in the male rat,” Physiology and Behavior, vol. 4, no.
3, pp. 411-413, 1969.

R. Arletti, A. Benelli, E. Cavazzuti, G. Scarpetta, and A.
Bertolini, “Stimulating property of Turnera diffusa and Pfaffia
paniculata extracts on the sexual behavior of male rats,” Psy-
chopharmacology, vol. 143, no. 1, pp. 15-19, 1999.

O. Hnatyszyn, V. Moscatelli, R. Rondina et al., “Flavonoids from
Achyrocline satureioides with relaxant effects on the smooth
muscle of Guinea pig corpus cavernosum,” Phytomedicine, vol.
11, no. 4, pp. 366-369, 2004.

P. Watcho, M. Wankeu-Nya, T. B. Nguelefack, L. Tapondjou,
and A. Kamanyi, “Pro-sexual effects of Dracaena arborea
(wild) Link (Dracaenaceae) in sexually experienced male rats,”
Pharmacologyonline, vol. 1, pp. 400-419, 2007.

M. L. Andersen, M. Bignotto, and S. Tufik, “Hormone treatment
facilitates penile erection in castrated rats after sleep deprivation
and cocaine,” Journal of Neuroendocrinology, vol. 16, no. 2, pp.
154-159, 2004.

D. Pfaff, S. Ogawa, K. Kia et al., “Genetic mechanisms in neural
and hormonal control over female reproduction behaviors,” in
Hormones, Brain and Behavior, D. W. Pfaff, A. Arnold, A. Elgen,
S. Fahrbach, and S. Rubin, Eds., pp. 441-510, Academic Press,
New York, NY, USA, 2002.

M. Y. Mcginnis, M. Marcelli, and D. J. Lamb, “Consequences
of mutations in androgen receptor genes: molecular biology
and behavior,” in Hormones, Brain and Behavior, D. W. Pfaff, A.
Arnold, A. Elgen, S. Fahrbach, and S. Rubin, Eds., pp. 347-379,
Academic Press, New York, NY, USA, 2002.

(36]

[37]

(38]

(42]

[43]

[44]

(47]

[48]

BioMed Research International

M. A. Vickers and R. Satyanarayana, “Phosphodiesterase type 5
inhibitors for the treatment of erectile dysfunction in patients
with diabetes mellitus,” International Journal of Impotence
Research, vol. 14, no. 6, pp. 466-471, 2002.

P. A. Amang, P. V. Tan, S. A. Patamaken, and M. N. Mefe,
“Cytoprotective and antioxidant effects of the methanol extract
of Eremomastax speciosa in rats,” African Journal of Traditional,
Complementary, and Alternative Medicines, vol. 11, no. 1, pp. 165-
171, 2014.

M. T. Yakubu, Aphrodisiac potentials and toxicological evalua-
tion of aqueous extract of Fadogia agrestis (Schweinf. Ex Hiern)
stem in male rats [Ph.D. thesis], Department of Biochemistry,
University of Ilorin, Ilorin, Nigeria, 2006.

A. R. West, M. P. Galloway, and A. A. Grace, “Regulation of
striatal dopamine neurotransmission by nitric oxide: effector
pathways and signaling mechanisms,” Synapse, vol. 44, no. 4,
pp. 227245, 2002.

E. M. Hull, J. W. Muschamp, and S. Sato, “Dopamine and
serotonin: influences on male sexual behavior,” Physiology and
Behavior, vol. 83, no. 2, pp. 291-307, 2004.

E. M. Hull, J. Du, D. S. Lorrain, and L. Matuszewich, “Extra-
cellular dopamine in the medial preoptic area: implications for
sexual motivation and hormonal control of copulation,” The
Journal of Neuroscience, vol. 15, no. 11, pp. 7465-7471, 1995.

E. M. Hull, R. L. Meisel, and B. D. Sachs, “Male sexual behavior
IM_” in Hormones, Brain and Behavior, D. W. Pfaff, A. P. Arnold,
A. M. Etgen, S. E. Fahrgach, and R. T. Rubin, Eds., pp. 3-137,
Academic Press, New York, NY, USA, 1999.

G. T. Siwe, G. E. Enow-Orock, A. P. Amang, C. Mezui, A.
B. Dongmo, and P. V. Tan, “Acute and subacute toxicolog-
ical assessment of the leaf aqueous extract of Eremomastax
speciosa (Acanthaceae) in wistar rats,” Journal of Advances in
Medical and Pharmaceutical Sciences, vol. 4, no. 1, Article ID
JAMPS.18361, 13 pages, 2015.

M. T. Yakubu and M. A. Akanji, “Effect of aqueous extract of
massularia acuminata stem on sexual behaviour of male wistar
rats,” Evidence-Based Complementary and Alternative Medicine,
vol. 2011, Article ID 738103, 10 pages, 2011.

S. A. Padashetty and S. H. Mishra, “Aphrodisiac studies of
Tricholepis glaberrima with supportive action from antioxidant
enzymes, Pharmaceutical Biology, vol. 45, no. 7, pp. 580-586,
2007.

P. K. Suresh Kumar, A. Subramoniam, and P. Pushpangadan,
“Aphrodisiac activity of Vanda tessellata (Roxb.) Hook. ex Don
extract in male mice,” Indian Journal of Pharmacology, vol. 32,
no. 5, pp. 300-304, 2000.

M. T. Yakubu, M. A. Akanji, and A. T. Oladiji, “Aphrodisiac
potentials of the aqueous extract of Fadogia agrestis (Schweinf.
ex Hiern) stem in male albino rats,” Asian Journal of Andrology,
vol. 7, no. 4, pp. 399-404, 2005.

T. Prabsattroo, J. Wattanathorn, S. Iamsaard et al., “Moringa
oleifera extract enhances sexual performance in stressed rats;”
Journal of Zhejiang University: Science B, vol. 16, no. 3, pp. 179-
190, 2015.



