
 

 

 

http://dx.doi.org/10.5455/2320-1770.ijrcog20150214                                                                                       Volume 4 · Issue 1    Page 71 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 

Adienbo OM et al. Int J Reprod Contracept Obstet Gynecol. 2015 Feb;4(1):71-75 

www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Research Article 

Impairments in testicular function indices in male wistar rats:                

a possible mechanism for infertility induction                                          

by Xylopia aethiopica fruit extract  

Ologhaguo Macstephen Adienbo*, Arthur Nwafor, Datonye Victor Dapper 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Medicinal plants were considered in the past as the only 

form of health care readily available to the majority of 

human population,
1
 and it readily served as the most 

important weapon available to man to fight various 

human and animal diseases. This is especially true in 

many developing countries of the world where the use of 

plants by man for the treatment of various diseases has 

been in popular practice.
2
 Since evidence on the 

deterioration of parameters of male fertility is 

accumulating,
3
 the need to screen these medicinal plants 

for their effect on reproductive function in humans is 

therefore becoming more needful. This involves a proper 

assessment of their testicular effects since the testis is 

known to perform two important functions of 

spermatogenesis and steroidogenesis which affect 

fertility. Xylopia aethiopica is one of the very important 

tropical plants, with an outstanding usefulness both 

nutritionally, medicinally and otherwise.
4
  

It has a wide variety of applications, and is readily 

available.
5
 The fruits are the most important parts of the 

plant,
6
 and are still an important item in local trade as 

spices, and flavoring for food and medicines. Few reports 

suggest that Xylopia aethiopica has antifertility and 

antigonadotropic effects,
7,8

 but none has examined its 

effects on testicular function indices, which is the aim of 

this study. 
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ABSTRACT 

Background: The accumulating evidence about alterations in male fertility necessitates the need to screen more 

medicinal plants for their effect on male reproductive functions. This study is aimed at evaluating the effects of fruit 

extract of Xylopia aethiopica on testicular functions in males using wistar rats as models.  

Methods: Forty eight adult male rats, randomly divided into four groups of 12 each, were used for the study. Group 1 

(control), while groups 2, 3 and 4 (test groups). Daily oral doses of 0.5, 2.0 and 10.0 mg/kg b.w. of hydro-methanol 

extract were given to the test groups for 30 days followed by 30 days withdrawal. From each group, 6 animals were 

sacrificed on days 31 and 61 of the study and samples collected: Testes and epididymis were each weighed; blood 

was assayed for serum testosterone; testes processed for tissue biochemical studies.  

Results: Results show significant (P <0.05) reductions in the weight of reproductive organs, serum testosterone; 

testicular glycogen, cholesterol, protein and malondialdehyde; while testicular superoxide dismutaase increased.  

Conclusions: It was concluded that Xylopia aethiopica impairs testicular functions in rats and therefore fertility in 

males.  
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METHODS 

Animal models 

Adult male wistar rats weighing between 160-225 g bred 

in the animal house of the department of human 

physiology, University of Port Harcourt, Nigeria were 

used for the study. The animals were housed separately in 

groups of 6 animals in clean wooden cages lined with 

wood chip beddings and maintained under standard 

conditions of temperature (24-30°C), relative humidity 

(60-70%), and natural light-dark cycle. The animals had 

free access to solid pellet diet (Livestock Feeds limited, 

Sapele Nigeria) and water ad. libitum throughout the 

study, except during the experiment. Experimental 

procedures in this study involving the animals and their 

care were conducted in conformity with the guiding 

principles for research involving animals.
9
 

Collection, identification and preparation of extract 

Dry fruits of Xylopia aethiopica purchased at Choba 

market in Port Harcourt were identified and authenticated 

at the department of forestry and wildlife management, 

faculty of agriculture, University of Port Harcourt. The 

identified fruits were washed, oven dried at 40°C to a 

constant weight. 1kg of the dried fruit was ground to 

coarse powder form, 500 g of the powder refluxed in 2 

liters of hydro-methanol solvent (1:4) at 60-70°C for 36 

hours in a continuous extraction (soxhlet) apparatus. The 

extract was filtered and concentrated under reduced 

pressure at 60°C using a rotary evaporator, then 

preserved in a refrigerator at -4°C. When required the 

residue was suspended in olive oil to prepare fresh stock 

solutions of 0.1 mg/ml and 0.5 mg/ml respectively, from 

where the doses of extract used for this experiment were 

prepared: 0.5 mg/kg body weight, 2.0 mg/kg body 

weight, and 10 mg/kg body weight of the rats 

respectively.  

Study design 

Following 10 days of acclimatization, the male rats were 

randomly divided into four groups of 12 animals each: 

group1 was the control group, while groups 2-4 were test 

groups treated with 0.5 mg/kg body weight, 2 mg/kg 

body weight, and 10 mg/kg body weight doses 

respectively of hydro-methanolic extract of Xylopia 

aethiopica for 30 consecutive days, each in 1 ml volume 

of the vehicle (olive oil) using animal-feeding intubation 

needles (Popper and Sons, New Hyde Park, NY). 

Similarly, animals in the control groups each received 

gastric infusion of 1 ml olive oil in the same way as the 

experimental rats for same duration. After 30 days of 

extract administration, treatment was discontinued in all 

the test groups for 30 days to allow for a reversal of the 

effect of the extract on the animals. During the recovery 

period, food and water were supplied ad libitum, but 

extract and vehicle administration were discontinued. Six 

animals from each group were sacrificed on day 31 and 

the remaining 6 on 61 day of the study respectively. 

Blood was collected by cardiac puncture, spun at 2500 

rpm for 10 minutes and the serum assayed for 

testosterone using the Enzyme Linked Immunoassay 

(EIA) technique. The testes and epididymis were each 

weighed. Testicular tissue was subsequently 

homogenized and the supernatant used for estimation of 

the following biochemical parameters by the methods 

earlier described: glycogen,
10

 cholesterol,
11

 protein,
12

 

malondialdehyde
13

 and superoxide dismutase.
14

 

Statistical analysis 

Statistical tests were performed using the general linear 

models procedure in the Statistical Package for Social 

Sciences Software (SPSS; version 17.0, USA). Data were 

analyzed using one-way analysis of variance of means 

(ANOVA). Post hoc comparisons between the groups 

after ANOVA were made using post hoc Tukey HSD 

test. Differences at the probability level P ≤0.05 were 

considered statistically significant. The results, expressed 

as mean and standard error of mean were presented in 

table and figures.  

RESULTS 

Effect of Xylopia aethiopica on weight of male 

reproductive organs 

The results of 30 days administration of the extract on the 

testicular weight shows a dose dependent decrease in the 

rats treated with 0.5 mg/kg b.w. (P >0.05), 2 mg/kg b.w. 

(P >0.05) and 10 mg/kg b.w. (P <0.05) test doses, when 

compared with the control group (Figure 2). Similarly, 

the epididymal weight showed a dose dependent decrease 

in the test animals treated with 0.5 mg/kg b.w. (P >0.05), 

2 mg/kg b.w. (P <0.05) and 10 mg/kg b.w. (P <0.05) test 

doses, compared with the control group animals (Figure 

2). 

 

Figure 1: Bar charts showing effect of 30 days 

treatment of Xylopia aethiopica extract on the weight 

of reproductive organs in male rats.  
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Figure 2: Histogram showing effects of 30 days 

treatment of Xylopia aethiopica extract on the 

testicular malondialdehyde and superoxide dismutase 

concentrations in male wistar rats. (*P <0.05).  

Effects of Xylopia aethiopica on testicular biochemical 

parameters and serum testosterone 

The result of 30 days treatment of animals in the test 

groups with Xylopia aethiopica extract (Table 1) shows a 

dose dependent significant (P <0.05) reduction in the 

testicular levels of all the biochemical parameters: 

glycogen, cholesterol and protein in all the animals in the 

test groups, when compared with those in the control 

group. Similarly, there was a significant (P <0.05) dose 

dependent decrease in the level of serum testosterone in 

rats in all the test groups, when compared with the 

control group animals.  

However, after a 30 day withdrawal of extract 

administration (recovery period), there were non-

significant (P >0.05) increases in the concentrations of 

testicular glycogen, cholesterol and protein and serum 

testosterone in all the test groups, when compared with 

the control group animals (Table 2).  

 

Table 1: Effect of Xylopia aethiopica on some testicular biochemical parameters and serum testosterone (M ± SE) 

levels in male rats after 30 days of treatment.  

Biochemical parameter 
Dose of extract (mg/kg) 

Control  0.5 mg/kg 2 mg/kg 10 mg/kg 

Testicular glycogen (mg/100mg glucose) 3.25 ± 0.020 2.30 ± 0.02* 1.17 ± 0.00** 0.98 ± 0.01** 

Testicular cholesterol (mmol/l) 5.69 ±  0.04 3.95 ± 0.04* 3.67 ± 0.02** 3.56 ± 0.03** 

Testicular protein (mg/ml) 17.26 ± 0.7 14.52 ± 0.3* 13.43 ± 0.4* 12.61 ± 0.2* 

Serum testosterone (ng/ml) 1.40 ± 0.06 0.45 ± 0.08** 0.30 ± 0.03** 0.32 ± 0.03** 

              *P <0.05, **P <0.01 

Table 2: Effect of Xylopia aethiopica on some testicular biochemical parameters and serum testosterone (M ± SE) 

levels in male rats after 30 days of treatment withdrawal (recovery).  

Biochemical parameter 
Dose of extract (mg/kg) 

Control  0.5 mg/kg 2 mg/kg 10 mg/kg 

Testicular glycogen (mg/100mg glucose) 2.98 ± 0.02  2.39 ± 0.01  2.37 ± 0.03  2.06 ± 0.03  

Testicular cholesterol (mmol/l) 5.54 ± 0.05  4.67 ± 0.07  5.35 ± 0.05  4.81 ± 0.05  

Testicular protein (mg/ml) 16.50 ± 1.0  15.98 ± 1.5  15.34 ± 0.8  15.06 ± 1.2  

Serum testosterone (ng/ml) 1.50 ± 0.07 1.60 ± 0.05 1.35 ± 0.02 1.62 ± 0.08 

 

The effects of Xylopia aethiopica on testicular 

malondialdehyde and superoxide dismutase activities, 

presented in Figure 2, shows a dose dependent but non-

significant (P >0.05) decrease in the testicular 

concentrations of MDA in rats treated with 0.5 mg/kg 

b.w. and 2 mg/kg b.w. of the extract respectively, when 

compared with the control group animals. However, at 

the highest test dose of 10 mg/kg body weight, the 

reduction in testicular MDA level became statistically 

significant (P <0.05), when compared with the control 

group animals. The result for the testicular superoxide 

dismutase (SOD) activity shows a dose dependent 

increase in the test animals treated with 0.5 mg/kg b.w (P 

>0.05), 2 mg/kg/kg b.w (P >0.05) and 10 mg/kg/kg b.w 

(P <0.05) of the extract, compared with the control group 

animals.  

DISCUSSION 

The testes, epididymis and other reproductive organs are 

structurally and physiologically dependent upon 

testosterone and other androgens. Testosterone stimulates 
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growth and secretary activities of these reproductive 

organs.
15

 Therefore, the decrease in the weights of the 

testes and epididymis observed in this study could be due 

to the decrease in the serum testosterone concentration, as 

studies have shown that the level of androgen is 

positively correlated with the weight of testis and 

epididymis.
16

 The decreased testosterone caused a 

decrease in the number and function of somatic and 

germinal cells of the testes, resulting to a reduction in the 

secretion of seminiferous tubular fluid as well as in 

spermatogenesis, both of which have been reported to 

contribute to the weight of testes.
17

  

Testicular glycogen, cholesterol and protein are useful 

‘marker’ indices of male testicular function.
18,19

 The 

result of this study shows a dose dependent significant 

decrease in the testicular concentrations of glycogen, 

cholesterol and protein. The reduction in testicular 

glycogen suggests that the extract caused a depletion of 

carbohydrate energy reserve for the seminiferous tubular 

cells since glycogen is an index of energy storage.
20

 This 

might be attributed to the reduction in the serum 

testosterone because glycogen content has been found to 

be directly proportional to the steroid hormones.
21

 The 

significant reduction in testicular glycogen will affect the 

plasma glucose and lactate levels necessary for glycolysis 

of seminiferous tubular cells. This will adversely affect 

spermatogenesis, and therefore fertility, by preventing the 

transformation of spermatocytes to spermatozoa.
22

  

Mammalian cells require a constant supply of cholesterol 

which plays an important role as precursor molecule in 

the synthesis of most steroid hormones.
17,23

 

Steroidogenesis is dependent on availability of 

cholesterol to the cytochrome P-450 cholesterol side 

chain cleavage (P450scc) enzyme complex within the 

mitochondria.
24

 In this study, all the extract-treated 

animals showed significant decreases in the testicular 

cholesterol level, suggesting an alteration in its 

metabolism, induced by the extract.   

Testicular proteins are androgen dependent, and are 

required for spermatogenesis and sperm maturation
25

. 

Studies have shown that protein synthesis in the gonads is 

associated with the plasma levels of testosterone and 

follicle stimulating hormone.
26

 The decrease in testicular 

protein observed in the extract-treated rats may therefore 

be due to a reduction in its synthesis resulting from the 

decrease in serum Testosterone. Such reduction in protein 

concentration will lead to impairments in testicular 

secretory and spermatogenic functions, which have been 

reported to cause male infertility.
22

 

Testosterone is the main male gonadal hormone produced 

by the testicular interstitial cells of Leydig.
27

 In this 

study, a significant reduction in plasma testosterone, 

which is an indication of the anti-androgenic potential 

present in Xylopia aethiopica, was observed. This is 

similar to earlier reports
28

. Such decrease in testosterone 

concentration resulted from a decrease in serum 

luteinizing hormone concentration
8
 as well as from the 

decreased testicular cholesterol concentration observed in 

this study. The results from this study further suggest that 

the observed effects of the extract on testicular functions 

indices are reversible. 

Tissue malondialdehyde (MDA) and superoxide 

dismutase (SOD) activities are useful markers of the 

oxidative state of an organ. MDA is the most abundant 

individual aldehyde resulting from lipid peroxidation 

breakdown in biological systems. The decrease in 

testicular MDA in the extract treated rats indicates a 

reduction in lipid peroxidation. The increase in the 

testicular level of SOD, on the other hand, suggests that 

Xylopia aethiopica potentiates free radical scavenging 

ability in the treated rats, and therefore possesses 

antioxidant activity. The antioxidant activity of Xylopia 

aethiopica can be attributed to its flavonoids phyto-

constituents.
29

 

In conclusion, the present study reports that 

administration of fruit extract of Xylopia aethiopica 

causes reversible deleterious effects on testicular 

biochemical parameters and serum testosterone in albino 

wistar rats. These could therefore result to impairments in 

testicular functions, and therefore infertility, even in male 

humans. 
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