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Abstract  The effects of ethanolic extract of Xylopia aethiopica on male reproductive organ in Wistar rats was studied. A 

total of twenty-four adult male rats were randomly divided into three experimental groups (n=8). Group 1 (control) was given 

rat chow and distilled water ad libitum, Group II and III received 0.5mls and 1.0mls of ethanolic extract of Xylopia aethiopica 

once daily for a period of 28 days. The results showed a significant (P<0.05) and dose dependent decrease in the semen 

parameters (count, motility) and a non significant decrease in the percentage of sperm with normal morphology. The tes-

ticular photomicrograph also shows dose dependent degenerative changes. Therefore, the extract may have some anti fertility 

effects which may be further explored for a possible use as male contraceptive agent. 
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1. Introduction 

The exclusive use of herbal remedies to treat and manage 

ailments had served from the outset as the most important 

therapeutic approach available to man. However, the decline 

from its use due to the introduction of modern synthetic 

medicine started at about the beginning of the 20
th

 century up 

to the 1970s[1]. 

Traditional medicine accounts for about 80% of the health 

needs of the rural populace in most regions of Africa, Xylo-

pia aethiopica is one of the medicinal plants, the parts of 

which are of high medicinal value in many countries of 

Africa[2]. Mythilypriya et al (2007) reported that traditional 

medicines are used by about 60% of the world population 

both in the developing and developed countries where 

modern medicines are predominantly used[3]. The use of 

herbs requires good knowledge of the toxicity dosage, purity, 

suitable extraction solvent and adverse effects[4]. 

The prolonged usage of these herbal products without 

proper monitoring of the usage had brought about a number 

of health related problems like infertility which is a common 

problem affecting most couples all over the world[5]. 

Decline in male fertility has been a great concern from 

time as male infertility accounts for about 30% of fertility 

cases worldwide[6]. Male infertility is an important issue, a 

common problem occurring worldwide. It is a neglected 

reproductive health issue in Nigeria[7]. Reports indicate that 
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the male factor accounts for 20-50% of the causes of infer-

tility in different parts of Nigeria[8,9]. Several plant products 

like ethanol extract of Dioscorea esculanta[10], Andrograpis 

paniculata[11], inhibit male and female fertility and may be 

developed into contraceptives. Even though many indige-

nous plants have been shown to prevent birth, only few 

plants have so far been investigated for their anti-fertility 

activity[12].  

Xylopia aethiopica, a West African “pepper tree”, with 

straight stem and smooth bark, it remains ever green with a 

consistent aroma[13]. Xylopia aethiopica (X. aethiopica) 

commonly known as “African guinea pepper” or “Ethiopian 

pepper” is wide spread in tropical Africa, Zambia, Mozam-

bique and Angola[14]. In Nigeria, it is found all over the 

lowland rain forest and most fringe forest in the Savanna 

zones of Nigeria. Negro pepper as it is also known has been 

used as a pepper substitute in Europe and India[15]. The 

aromatic roots of the plant are used to arrest bleeding and 

owing to antiseptic properties, the aqueous concoction is 

usually administered after child birth[2]. It has also been 

reported to be an antioxidant[16]. Its anti-hypertensive and 

diuretic effects have also been reported[17]. 

The aim of the present study, therefore, is to determine the 

effects of the extract of Xylopia aethiopica on the reproduc-

tive organ of male Wistar rats. 

2. Materials and Methods 

2.1. Plant Materials 

The dried fruits of Xylopia aethiopica were purchase from 

the central market in Abraka, Delta State, Nigeria. They were 
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authenticated by a staff in the Department of Botany, Faculty 

of Science, Delta State University, Abraka, Nigeria, and a 

voucher specimen kept in the laboratory 

2.2. Preparation of Extract 

The powdered fruit (226 g) was extracted with 300ml 

ethanol using Maceration extraction method for 24 hours in 

an air tight container. Using a vacuum rotary evaporator, the 

ethanol filtrate was concentrated at a low temperature, under 

reduced pressure. This yielded 43.03 g (19.0%) (jelly-like) 

oil extracts, 25g of which was then dissolved in 5ml ethanol 

stored in a refrigerator from which fresh solution was pre-

pared using distilled water when required. 

2.3. Animals 

The experiment was performed with twenty-four (24) 

adult male albino rats weighing between 180-240 g obtained 

from Animal house in Ambrose Alli University, Ekpoma and 

kept at the Animal Care Unit of the College of Health Sci-

ences, Delta State University, Abraka. The animals were 

allowed to acclimatize to the laboratory condition (tem-

perature 24-28°C and 12 hour light-dark cycle) for fourteen 

days before commencement of the experiment with free 

access to rat chow(Top feeds Nigeria) and water ad libitum 

throughout the study. All the animals were treated according 

to the declaration of Helsinki on guiding principles in the 

care and use of animals, approval was received from a local 

research ethical committee of the university. 

2.4. Experimental Design 

Twenty four male rats were randomly divided into three 

groups (n=8) with their initial body weight measured. Group 

I served as the control and the rats were fed normal rat chow, 

0.5ml of ethanol mixed with distilled water (vehicle for the 

extract). Groups II and III rats were given 0.5ml, 1.0ml re-

spectively, of Xylopia aethiopica fruit extract. The vehicle 

and extract were given orally once daily for 28 days. At the 

end of the experiment, the final body weights, sperm pa-

rameters and testicular histology of the rats were determined. 

2.5. Preparation  

The rats were sacrificed by decapitation, 24 hours after 

last administration of the extract. The caudal epididymis was 

dissected and semen milked out of epididymis on slides and 

counting chambers used in estimating semen parameters[18]. 

The morphology was assessed after staining with papanico-

laou[19]. The testes were isolated and placed in a container 

with 10% formal saline for fixation and tissues were stained 

for histological study. The rat semen were analyze with the 

various procedures as laid down by Monica[20] 

2.6. Statistical Analysis 

Data were expressed as mean ± SEM. Significance dif-

ference between means was determined by student t-test and 

one-way analysis of variance (ANOVA). P value <0.05 was 

considered as significant. 

3. Results 

The result of the study is as shown below: 

Table 1.  Effect of Xylopia aethiopica on Semen Parameters 

Control Group I 

(Control) 

Group II 

(0.5ml) of 

Xylopia aethi-

opica 

Group III 

(1.0ml) of 

Xylopia 

aethiopica 

Count (X106/ml) 45.0 ± 5.0 26.50 ± 1.5* 32.5 ± 2.5* 

Motility (%) 75.0 ± 5.0 4.50 ± 0.5* 3.50 ± 1.5* 

Normal Mor-

phology (%) 

48.80± 2.7 46.20± 2.1 44.40± 3.5 

Values are presented as means ± SEM; * P < 0.05 compared with group I; 
Group abbreviations as in table. 

In the graph below, values obtained from the experimental 

groups (0.5ml and 1.0ml) plotted against those from the 

control group. The values as well as the graph show a sig-

nificant difference between experimental groups and control 

group, hence, a negative effect of the extract on the sperm 

count and on the sperm cells motility.

 
Figure 1.  Statistical Graph of sperm count (X 106) and motility (%) showing a comparison between control and treated group 
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Table 2.  Effects of Xylopia aethiopica on the body weight of rats 

Control Group I (Control) Group II (0.5ml) of Xylopia 

Aethiopica 

Group III 1.0ml) of Xylopia 

Aethiopica 

Initial body weight (g) 210.5 ± 9.8 193.8 ± 7.4 208.1 ± 2.5 

Final body weight (g) 214.6 ±1.4 185.5 ± 6.0 192.9 ± 1.5 

Weight difference (g) 4.10 ± 2.1 8.3 ± 1.4* 15.2 ± 1.0* 

Values are presented as means ± SEM; *: P < 0.05 compared with group I; Group abbreviations as in table. 

3.1. Microscopic Examination of Testes 

Group 1 – (control) shows a normal histoarchitecture of 

the seminiferous tubules. The seminiferous tubules are at-

tached to each other. 

 
Figure 4.  Longitudinal section of testes.  Group 1 (distilled water) H & E 

stain x 100 Note: IS- Interstitial space, BV – Blood vessel, ST – Seminif-

erous tubule 

Group 2 shows mild disorientation of the basal layer of the 

histoarchitecture of the seminiferous tubules. There is an 

abnormal cellular orientation; the seminiferous tubules are 

attached to each other at the centre. 

 
Figure 5.  Longitudinal section of testes Group 2 (0.5ml of Xylopia 

aethiopica): H & E stain x100 Note: IS – Interstitial space, ST – Seminif-

erous Tubules  

Group 3 shows disorientation of the basal layer of the 

histoarchitecture of the seminiferous tubules. There is an 

abnormal cellular orientation; the seminiferous tubules are 

attached to each other at the centre with noticeable signs of 

degeneration. The tunica albuginea is destroyed. 

 
Figure 6.  Longitudinal section of testes Group 3 (1.0ml of Xylopia ae-

thiopica): H & E stain x100 Note: IS – Interstitial space, ST – Seminifer-

ous Tubules  

4. Discussion 

The present study has revealed that the ethanolic extract of 

the fruits of Xylopia aethiopica caused a significant (P<0.05) 

dose related reduction in sperm parameters (count and mo-

tility), but does not affect the morphology significantly. The 

testicular histology revealed a disorientation of the basal 

layer of the histoarchitecture of the seminiferous tubules in 

the groups that received higher dose were more affected than 

those with lesser dose, indicating its dose dependency. An-

other study by Akbarsha et al,[11] shows that a dose of 20mg 

per day dried leaf powder of Andrograpis paniculata, fed to 

male albino rats for 60 days resulted to decreased sper-

matogenesis, and degenerative changes in seminiferous 

tubules. Omobowale et al,[21] in his histopathologic studies 

on the effect of ethanolic extract of Garcinia kola on selected 

organs of dog, observed severity of histopathological 

changes in the animal’s testes. This finding is similar to that 

of[22,23]. 

This present study also revealed a significant dose de-

pendent decrease in body weight of the animals treated with 

the extract. This finding is in line with the earlier report of 

Ameyaw and Owusu-Ansah[16] that the fruits preparations 

act as an anti-oxidant and also possess a hypolipidemic ac-

tivity. Burkhills[2] in his book documented that Xylopia 

aethiopica alongside other plants can cause adverse effects 
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on the reproductive system of males through affecting the 

sperm count, motility and viability. 

5. Conclusions  

The present study shows that Xylopia aethiopica has an-

tifertility effects on male reproduction, a further study is 

required to investigate the reversibility of this effect for its 

possible use as male contraceptive agent. 
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