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ABSTRACT 

Erectile dysfunction (ED) is a real health problem for men worldwide. This work investigated the effects 

of aqueous roots extract of Pycnocoma macrophylla (Euphorbiaceae) on sexual behavior in rats. Twenty-

five adults’ rats divided into five groups were treated orally for fourteen days with distilled water (5 ml/kg, 

control), sildenafil citrate (5 mg/kg) and the aqueous extract of P. macrophylla (100, 200 and 400 mg/kg 

b.w) respectively. Sexual behavior parameters such as mount latency (ML), intromission latency (IL), 

ejaculation latency (EL), post-ejaculatory intervals (PEI), mount frequency (MF), intromission frequency 

(IF), ejaculation frequency (EF) and mean interval of copulation (MIC) were evaluated in treated animals 

mated with receptive female at days 1, 7 and 14 of treatment. At day 14, serum testosterone was measured. 

The results indicated that, the aqueous extract of P. macrophylla and especially the dose of 200 mg/kg 

significantly (p<0.01-0.001) decreased mount and intromission latencies as well as the post-ejaculatory 

interval on day 14 compared to the control and initial values (day1) respectively while this extract 

significantly (p<0.01-0.001) increased the frequencies of mounts intromissions and ejaculations, and the 

mean intervals of copulation. Moreover, serum testosterone significantly (p<0.05) increased in rats treated 

with P. macrophylla (200 mg/kg b.w) when compared to the control. P. macrophylla possess pro-sexual 

and aphrodisiac effects in relation with the androgenic potential of particular bioactive components present 

in the aqueous root extract of plant. These outcomes could be applied for the management of sexual 

debilities in patients.  

Keywords: Pycnocoma macrophylla, Sexual behavior, Testosterone, Erectile dysfunction. 

 
INTRODUCTION 

Erectile dysfunction (ED) also called male impotence is considered as the continuously inability to obtain 

and/or maintain a sufficient penile erection during sexual intercourse [1]. Several works indicated that, the 

most prevalent male sexual problems are focused on problem concerning erection and ejaculation [2]. 

Sexual debilities can be found among men of all cultural backgrounds, ages and ethnicities. In 1995, 

research has shown that, an estimation of about 152 million men over the world have gotten erectile 

disorder. This number will rich by 170 to 322 million by the year 2025 [3, 4]. The origins of ED can be 

divided into psychogenic including (stress, anxiety depression...) [5-7]. ED is responsible for psychosocial, 

well-being, personal relationships and quality of life impairments in many couples [8]. It is therefore urgent 

to establish veritable strategies which can respond to different demands, in order to prevent and/or enhance 

the sexual dysfunction on male. In developed countries, several molecules, technics and protocols have 

been developed for the treatment of ED according to the nature and severity of the disease with type 5 

phosphodiesterases (sildenafil, tadalafil and vardenafil) (PDE5Is) being the first-line therapy [9]. 

Concerning the second and the third way of therapy, we have the injection in the cavernous corpus, 

exogenous testosterone implant, and medication in transurethral domain, prosthesis of penis, sex therapy 

and vacuum construction device [9]. However, these different forms of treatment have many side effects 

and are sometime uncomfortable for the patients and are generally difficult to access for patients of low-

income countries [10-12]. Therefore, the use of medicinal plants as an alternative for the treatment of sexual 

disturbances has gained a great reputation in most of sub-Saharan african populations. Many plants are 

now scientifically recognized for their pro-sexual activities. These include Montanoa tomentosa [13], 

Tribulus alatus [14], Dracaena arborea [15], Massularia acuniminata [16], Kaempferia parviflora [17], 

Rauvolfia vomitoria [18], Carpolobia alba [19] and Purple Corn [20]. Among others. P. macrophylla Benth is 

a unisex shrub about 3m high with a hairless stem. It is present in garden [21] and in the undergrowth of 

forests where all parts of the plant are purgative [22]. Phytochemical studies revealed the presence of 

terpenoids and scopoletin [23]. In southern Cameroon, the roots of P. macrophylla (family Euphorbiaceae) 
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locally called "Ekock Mbim" is used to treat sexual related debilities 

particularly erectile dysfunction. However, a scientific verification of 

this therapeutic potential of P. macrophylla has not yet been done. The 

present work was then undertaken to determine the prosexual and 

aphrodisiac potential of the aqueous roots extract of P. macrophylla in 

rat.  

MATERIALS AND METHODS 

Plant collection and preparation of the aqueous extract P. 

macrophylla 

Fresh roots of P. macrophylla were collected in Cameroon, in the 

Ebondi village (Ocean division), in May and authenticated at the 

National Herbarium of Cameroon under the voucher number 

15219/HNC. These roots were dried and cut into pieces, then kept at 

room temperature for several days. 1 kg of crushed roots were brought 

to a boil in 6 L of distilled water for 45 mn. The obtained solution was 

filtered using a Whatman filter paper No. 1 and then lyophilized to 

obtain a yield of 34.07 g (3.40 %). The working solution was prepared 

to obtain 138.8 mg/ml. The doses of 100, 200 and 400 mg/kg were used 

in our study. These doses were chosen based on the calculated 

therapeutic dose of the traditional healer which was 200 mg/kg.  

Animals care  

Fifty adults Wistar rats (25 females and 25 males) (90 days old, 250-

270 g) obtained from the vivarium room of the Department of Animal 

Sciences, Faculty of science, University of Douala, Cameroon, were 

used in this study. They were housed in collective clean cages (five rats 

per cage, using wood shaving as bedding material) at room temperature, 

under a light-dark cycle of 12:12 hrs, with free access to water and food. 

Every two days, the bedding material was renewed after cleaning and 

drying the cages to maintain animals in good health. All the 

experiments were approved by the ethic committee of the University of 

Douala in accordance with the guidelines for laboratory animal use and 

care of the European Communities [24].  

Experimental design 

Twenty five rats were divided randomly into five groups of five animals 

each and treated as follows: Group 1, rats receiving distilled water (10 

mL/kg, control); group 2, rats treated with sildenafil citrate (5 mg/kg, 

positive control); groups 3, 4 and 5, rats administered with the aqueous 

extract of P. macrophylla at doses of 100, 200 and 400 mg/kg 

respectively. After 12 hours of fasting, these rats were treated once a 

day (between 7 a.m. and 9 a.m.) for 14 consecutive days using 

endogastric cannula. 

Female preparation  

Ovariectomy of females 

Ovariectomy was performed following the technique of Cariton [25]
, but 

Watcho et al. [15] did some modifications.  

Estrus induction in females 

Two weeks after the ovariectomy, females became receptive using 

subcutaneous injection of estradiol benzoate (30 μg) and progesterone 

(600 μg), 48 and 6 hrs respectively, using the technique described by 

Wankeu-Nya et al. [26]. Furthermore, the receptivity of these females 

were tested with non-experimental sturdy male rats and only those that 

were not rejected and exhibiting very well sexual receptivity behavior 

were used in the experiments. 

Evaluation of sexual behavior parameters 

This test was performed based on the methodology described by 

Wankeu-Nya et al. [26]. Immediately after the treatment, each rat was 

was isolated in a copulatory cage for acclimation. One hour later, one 

receptive ovariectomized female was gently introduced into each cage 

and the copulatory parameters were evaluated for thirty minutes on 

days 1, 7 and 14 of treatment. This test was performed in a calm and 

quiet milieu and recorded parameters were: Mount latency (ML) - the 

time elapsed from the introduction of the female into the cage until the 

first mount; Intromission latency (IL) - the time elapsed from the 

introduction of the female into the cage until the first intromission; 

Ejaculation latency (EL) - the time from the first intromission until the 

first ejaculation; Post-ejaculatory interval (PEI) - time interval from the 

ejaculation until the first intromission in the next series; Mount 

frequency (MF) - the total number of mounts recorded during the period 

of observation; Intromission frequency (IF) - the total number of 

intromissions recorded during the 30 min of observation; Ejaculation 

frequency (EF) - the total number of ejaculations during the 30 min of 

observation; Mean interval of copulation (MIC) - time from the first 

mount until the last mount of the observation period. 

Blood collection and serum testosterone evaluation 

One day after the last treatment (6 am, local time) and after 10 hours of 

fasting, animals were sacrificed and the blood collected through the 

jugular vein was centrifuged for 20 min at 3000 rpm. The obtained 

serum was directly stored in the freeze at -20°C for subsequent 

testosterone determination by the ELISA method (Enzyme-Linked 

Immunosorbent Assay). 

Statistical analysis 

Data are expressed in mean ± SEM. The duration’s effect of treatment 

on each sexual behavior parameter was analyzed using the two ways 

ANOVA repeated measures followed by Bonferroni all pair comparism 

test when necessary. Within the same day of treatment, the two ways 

ANOVA followed by Bonferroni all pair comparism test was used. This 

was to compare the treated groups to control one. The evaluation of 

testosterone level was obtained using a one-way ANOVA followed by 

the Bonferroni all pair comparism test. A value of P < 0.05 was 

considered as statistically significant. The Graph-pad Prism version 5.1 

was used to perform all these analysis. 

RESULTS 

Effects of P. macrophylla aqueous roots extract on sexual behavior 

parameters 

Effects on mount, intromission and ejaculation latencies (ML, IL, EL) 

and post ejaculatory interval (PEI) 

Although mount, intromission and ejaculatory latencies (ML, IL, EL) 

have significantly p<0.01-0.001) increased in rats receiving distilled 

water throughout the treatment period when compared to their 

respective initial values (Day 1), the post ejaculatory interval (PEI) 

remained significantly (p˃0.05) unchanged. However, the oral 

administration of P.macrophylla aqueous extract have decreased the 

ML, IL and PEI (13.79%, 14.95% and 10.25% respectively), these 

decrease were more significant (p<0.01-0.001) at dose of 200 mg/kg on 

day 14 of treatment when compared to rats receiving distilled water and 

positive control (Table 1).  
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Table 1: Effects of aqueous roots extract of P. macrophylla on ML, (IL), {EL} and [PEI] in rat 

Groups  Observation Days  

Day 1 Day 7 Day 14 

DW (5 ml/kg) 

n=5 

45.20 ± 0.53 48.60 ± 0.74c 51.4 ± 0.46c 

(47.80 ± 0.78) (51.60 ± 0.61)b (55.0 ± 0.50)c 

{450.40 ± 0.54} {500.80 ± 0.60}c {489.8 ± 0.60}c 

[539.20±0.78] [539.80± 0.78] [519.75± 0.69]a 

Sildenafil C. (5 mg/kg) 
n=5 

37.20 ± 0.60*** 39.20 ± 0.60*** 37.60 ± 0.54*** 

(45.40 ± 0.46) (41.60 ± 0.68)***b (40.20 ± 0.53)***c 

{801.80 ± 0.53}*** {814.40 ± 0.61}***c {809.60 ± 0.61}***c 

[240.80±0.60]*** [200.60± 0.74]*** [310.00±0.76] 

PMAE 100 mg/kg  

n=5 

44.0 ± 0.64### 47.8 ± 0.53###c 49.4 ± 0.68)###c 

(49.6 ± 0.68) ## (50.4 ± 0.54)### (52.2 ± 0.78)### 

{580.6 ± 0.61}***### {599.8 ± 0.60}***### c {610.8 ± 0.53}***###a 

[409.20±0.67]*** ### [402.40±0.61] *** ### [310±0.76]c 

PMAE 200 mg/kg  

n=5 

40.6 ± 0.61** # 37.0 ± 0.64***b 35.0 ± 0.64***c 

(42.8 ± 0.60)*** (38.4 ± 0.46}***# c (36.4 ± 0.46)*** ## 

{700.2 ± 0.60}***### {720.6 ± 0.74]***### c {738.8 ± 0.60}***### c 

[400±0.76]***### [360.40±0.74] ***### [359±0.64] 

PMAE 400 mg/kg  
n=5 

43.4 ± 0.68)### 47.8 ± 0.34###c 45.4 ± 0.46***### 

(49.4 ± 0.68)## (51.2 ± 0.73)### (50.4 ± 0.74}**### 

{599.8 ± 0.78}***### {520.6 ± 0.61}***###c {524.4 ± 0.54}***###c 

[415.20±0.60]***### [409.40±0.46]***### [419.60±0.46] 

All values are Mean ± SEM. n=number of rats per group. DW= Distilled water. PMAE= P. macrophylla aqueous 

extract. ML= mount latency, (IL)= intromission latency, {EL}= ejaculation latency, [PEI]= post ejaculatory 

intervalle. During the period of treatment and in the same line, ap<0.05; bp<0.01;cp<0.001: significantly different 

compared to the initial day (day 1) (ANOVA Repeated Measures+ Bonferroni all pair comparism test). In the same 

period of treatment, *p<0.05 **p< 0.01; ***p<0.001: significantly different compared to control group (distilled 

water). #p<0.05;# # p<0.01;# # #p<0.001: significantly different compared to the positive control (Sildenafil citrate) 

(Two ways ANOVA+Bonferroni all pair comparism test).  

 

Effects on mount, intromission, and ejaculation frequencies (MF, IF, 

EF) and mean interval of copulation (MIC) 

The mount, intromission and ejaculatory frequencies (MF, IF, EF) and 

mean interval of copulation (MIC) remained statistically (p˃0.05) 

unchanged in control rats during the treatment period. However, all 

these parameters of P.macrophylla aqueous extract at all doses 

significantly (p<0.05) increased when compared to control and initial 

value (day 1) respectively. These increases (34.91%, 27.64%, and 

42.11% respectively) and (12.44%) were more significant (p<0.01-

0.001) on day 14 in rats treated at the dose of 200 mg/kg of the plant 

extract. Except the MIC which was significantly higher in animals 

receiving PMAE (200 mg/kg), the values obtained in other parameters 

were quite similar to those recorded in rats treated with sildenafil 

citrate. (Table: 2). 

 

Table 2: Effects of aqueous roots extract of P. macrophylla on MF, (IF), {EF} and [MIC] in rat 

Groups  Observation days  

Day 1 Day 7 Day 14 

DW (5 ml/kg)  

n=5 

23.40 ± 0,68 24.20 ± 0.60 22.0 ± 0.76 

 (19.60 ± 0.74) (19.2 ± 0.60) (16.6 ± 0.61 

{1.20 ± 0.18} {1.60 ± 0.36} {1.60 ± 0.36} 

 [1010.80± 0.78] [1039.80±0.78]c [1104.80±0.73]c 

Sildenafil C. (5 mg/kg) 
n=5 

43.60 ± 0.54*** 45.20 ± 0.53*** 45.6 ± 0.61*** 

(39.6 ± 0.46)*** (41.40 ± 0.74)*** (42.6 ± 0.68)*** 

{2.8 ± 0.34} {3.0 ± 0.64} {3.5 ± 0.45}* 

[1550.0±0.64]*** [1610.20±0.78]***c [1614.80±0.60]***c 

PMAE 100 mg/kg 

n=5 

25.4 ± 0.46### 28.2 ± 0.60***###a 30.6± 0.54*** ###c 

(20.8 ± 0.67)### (21.6 ± 0.68)### (25.0 ± 0.76)***###b 

{1.6 ±0.36} {1.2 ± 0.18} {1.6 ± 0.3}# 



The Journal of Phytopharmacology 

 

 

239 

[1200.60±0.79]***### [1100.20±0.73]*** ###c [1114.60±0.74]*** ###c 

PMAE 200 mg/kg 

n=5 

30.2 ± 0.60***### 40.2 ± 0.53*** ###c 46.4 ± 0.68***c 

(28.80± 0.78)***### (34.8 ± 0.60) ***### c (39.8 ± 0.73) ***c 

{2.20 ± 0.34} {2.8 ± 0.34} {3.8 ± 0.34}** 

[1444.60±0.74]***### [1499.80±0.73]***###c [1649.80±0.78]***###c 

PMAE 400 mg/kg 

n=5 

29.0 ± 0.76*** ### 29.6 ± 0.68***### 25.2 ± 0.73###c 

(23.6 ± 0.61)**### (21.4 ± 0.79) ### (25.2±0.53) ***###c 

{1.6 ± 0.54} {1.2 ± 0.18} {1.2 ± 0.18}## 

[1109.60±0.61]*** ### [1004.60±0.61]*** ###c [999.60±0.46]*** ###c 

All values are Mean ± SEM. n=number of rats per group. DW= Distilled water. PMAE= P. macrophylla aqueous 

extract. MF= mount frequency, (IF)= intromission frequency, {EF}= ejaculation frequency, [MIC]= mean intervalle 

of copulation. During the period of treatment and in the same line, ap<0.05; bp<0.01;cp<0.001: significantly different 

compared to the initial day (day 1) (ANOVA Repeated Measures+ Bonferroni all pair comparism test). In the same 

period of treatment, *p<0.05; **p< 0.01; ***p<0.001: significantly different compared to control group (distilled 

water). #p<0.05;# # p<0.01;# # #p<0.001: significantly different compared to the positive control (Sildenafil citrate) 

(Two ways ANOVA+Bonferroni all pair comparism test).  

 

Effects of P. macrophylla on serum testosterone level 

The Figure 1 shows that, after 14 consecutive days of oral 

administration of P. macrophylla aqueous extract, the testosterone level 

significantly increased (P < 0.01) at dose of 200mg/kg when compared 

to control. Although at that dose the testosterone level was not 

significant (P ˃ 0.05) when compared to sildenafil citrate, we noticed 

an increase of 38.33%.  

 

Each bar represents the mean±ESM. n=number of rats per group= 5. DW= Distilled water. 

Sildenafil c.= Sildenafil citrate 5 mg/kg. PMAE 100= P. macrophylla aqueous extract 100 

mg/kg. PMAE 200= P. macrophylla aqueous extract 200 mg/kg. PMAE 400= P. 

macrophylla aqueous extract 400 mg/kg. MF= mount frequency, (IF)= intromission 

frequency, {EF}= ejaculation frequency, [MIC]= mean interval of copulation. *p<0.05 vs 

distilled water.  

Figure 1: Variation of serum testostrone level after treatment with P. 

macrophylla. 

DISCUSSION 

The albino rat is the best studied mammalian species for sexual 

behavior [27]. Male rats usually begin a sexual encounter by anogenital 

sniffing followed by a repeated series of mount, intromission and 

ejaculations followed by a post-ejaculatory interval or refractory period 
[28]. The main goal of this work was to determine the copulatory 

performance of the aqueous roots extract of the P. macrophylla in the 

rat through the evaluation of some sexual behavioral parameters. It was 

interesting to find in this study that when compared to the control group 

and the respective initial values (day1), the oral administration of P. 

macrophylla aqueous extracts significantly decreased ML, IL and PEI 

without affecting significantly the EL, and increased MF, IF, EF and 

MIC respectively throughout the treatment. Moreover, these effects 

were more pronounced on day 14 in rats treated with the dose of 200 

mg/kg of the plant extract. ML, IL and PEI are indicators of sexual 

motivation while MF, IF, EF and MIC represent parameters of sexual 

performance [15]. This result thus confirms the stimulating potential of 

P.macrophylla on sexual motivation sexual performance parameters in 

rats as previously reported by Beach [29]. The results obtained in this 

study with P.macrophylla are in harmony with those of Ang et al. [30], 

Carro-Juárez et al. [13, 31] and Watcho et al. [15] with extracts of 

Eurycoma longifolia, Montanoa tomentosa, Litsea chinensis and 

Dracaena arborea respectively. Since it is well demonstrated that 

following each ejaculation, rats cease copulatory activity for a certain 

period called post ejaculatory interval (PEI) or refractory period which 

may last for 6 to 10 minutes [27, 32], the ability for the plant extract to 

decrease this PEI could be attributed to some bioactive components 

present in this extract, capable to increase the motivation in male rats 

and reinitiate contact successfully between male and female during 

copulation. Moreover, the enhancement of sexual pleasure in the 

extract-treated rats was illustrated in this study by the significant 

increase in performance parameters such as MF, IF, EF and MIC. The 

increase in MIC results from the increase in MF, IF and EF. The 

duration of the copulation (MIC) observed in the current study could be 

a consequence of the action of the bioactive principle at the peripheral 

level by direct stimulation of the cavernous body to produce NO, capital 

molecule responsible for maintaining the erection and prolonging the 

copulatory activity [33]. Since testosterone and its metabolites (Estradiol 

and dihydrotestosterone) are the main hormones contributing to the 

activation and modulation of mating in rats [27, 34], the pro-sexual effects 

of P. macrophylla extract observed in this study could derived from the 

activation of testosterone production at the level of Leydig cells. To 

verify this hypothesis, the evaluation of serum testosterone 

concentration was performed at the end of the two weeks of treatment 

in rats and results obtained indicated an increase in serum testosterone 

level observed on day 14 in rats treated with P. macrophylla at the dose 

200 mg/kg compared to control rats. This results thus confirmed the 

implication of testosterone in the pro-sexual effects of P. macrophylla 

and this hormone would act by facilitating the activity of neuronal and 

endothelial nitric oxide synthase (nNOS and eNOS) in erectile tissue 

and/or by stimulating the release of dopamine in the median preoptic 

hypothalamic zone [35-37]. Everitt [38] demonstrated the mechanisms 

underlying appetitive and copulatory response in male rat and in 1956, 

Beach [29] showed that the decrease in the post-ejaculatory interval was 

inversely proportional to the sexual excitation induced by a 

pharmacological substance. Therefore, the pro-sexual and aphrodisiac 

properties of the aqueous roots extract of P. macrophylla Benth could 

be attributed to phytochemical components presents in this plant 

extract. Even though the phytochemical screening of P. macrophylla 

has not yet been done, that of some plants belonging to the same species 
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such as Swietenia macrophylla and Gentiana macrophylla indicated the 

presence of flavonoids, alkaloids, steroids, terpenes, tannins, 

glycosides, phenols and saponins [39, 40]. The implication of these 

bioactive components on sexual function and reproductive parameters 

have been widely documented [41-45]. 

These results justified the aphrodisiac properties of P. macrophylla 

extract and corroborated the results of Carro-Juárez et al. [13], Kpomah 

et al. [46] and Kenmogne et al. [21] who demonstrated the similar effects 

using Zanthoxylum leprieurii, Piper guineense, Montanoa tomentosa 

and Carpolobia alba respectively. These findings are consistent with 

those of Sandroni [47] and Alok et al. [48] who state that aphrodisiacs are 

substances that can increase libido, sexual potency and/or sexual 

pleasure. However, for the better understanding of the aphrodisiac 

properties of P. macrophylla, other parameters of the sexual function 

need to be investigated. 

It can be concluded that, the aqueous extract of P. macrophylla possess 

pro-sexual and aphrodisiac effects in relation with the androgenic 

potential of particular bioactive components present in the aqueous root 

extract of plant. These outcomes which justified the traditional use of 

P. macrophylla as aphrodisiac, could be applied in the local folkloric 

medicine, for the management of sexual debilities in male patients. 
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