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ABSTRACT 
This study investigated the additive effect of ethanolic extract of Black Pepper (Piper 
nigrum) on gonadosomatic index of the testes and testicular histology as well as 
testicular morphometry of Rabbit bucks. A total of twenty (20) composite Rabbit 
bucks aged 18 – 20 weeks were used for this study in a completely Randomized 
design. Experimental animals were divided into 5 groups represented as A, B, C, D, 
and E consisting of 4 bucks each and replicated four (4) times with a buck per 
replicate. The first group A (Control) was given pelleted feed that did not contain 
extract of black pepper. The second, third, fourth and fifth groups (B, C, D, E) had in 
their diet (pelleted feed) inclusion levels of black pepper extract at 100mg/kg feed, 
150mg/kg feed, 200mg/kg feed (optimum) and 250mg/kg feed (above optimum). The 
treatment (test diet) was administered for 90 days. Ethanolic extract of Black pepper 
inclusion at optimum and above optimum showed statistical evidence of higher values 
for optimum and lower values for above optimum. Testicular length of Rabbits fed at 
optimum and above optimum showed (6.900±0.20) and (6.067±0.20), testes weight 
showed (4.47±0.40) and (1.63±0.40), testes volume showed (2.53±0.23) and 
(0.90±0.23), epididymis length showed (23.23±0.97) and (18.73±0.97), and 
gonadosomatic index results showed (0.1257±0.01) and (0.0483±0.01). Black pepper 
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ethanol extract enhanced testicular morphometric parameters of Rabbit bucks fed at 
optimum inclusion level of 200mg/kg feed. It was also observed to be toxic to testis 
development at higher doses (above optimum) based on the Gonadosomatic index 
results, and testicular histological slides showed that inclusion levels of ethanolic 
extract of Black pepper above optimum levels causes destruction of seminiferous 
tubules and negatively affected spermatogenesis. 
Keywords: Histology, morphometry, Piper nigrum, Rabbit, spermatogenesis, testes. 
 
INTRODUCTION 
Rabbit meat production can be used to bridge the gap in short supply of animal protein 
especially in developing nations with progressively increasing population. Rabbit 
meat is a ready source of high value animal protein to man, it is a white meat with low 
level of cholesterol unlike beef. Rabbit meat is sixth after beef, fish, mutton, goat meat 
(chevon) and bush meat or game animals in the parametric assessment of meat animal 
production and consumption in Nigeria (Onifade et al., 1999). Aduku and Olukosi 
(1990) and Onifade et al. (1999) reported that rabbit production has a lot of benefits 
such as high adaptability, easiness to handle and manage, high growth rate, high 
efficiency in converting forage to meat, short gestation period and very high 
prolificacy. Rabbit production can be improved by manipulation of its reproductive 
potential. The reproductive potential of rabbit buck is determined to a great extent by 
the quality of semen produced (Ewuola et al., 2011). The prediction of Rabbit sperm 
production potential requires knowledge of testicular morphometry and testicular 
tissue histology which is related to the potential capacity of sperm production. The 
testes are the primary reproductive organs in the male due to the specific role they 
play in the production of male gametes (spermatozoa) in a process called 
spermatogenesis (NseAbasi, 2015). Testicular parameters are the most precise tool for 
measuring the level of semen production from the daily sperm production potential of 
Rabbit bucks (Hassan et al., 2009).  
Some plant extract such as Black pepper (Piper nigrum) has been reported to improve 
Reproductive functions (Sutyarso et al., 2016; Mohammadi et al., 2013; Chauhan et 
al., 2007), while others balance the levels of hormones in the hypothalamic- pituitary 
gonadal axis of male and female animals (Asuquo et al.,2013).  
Abdallah and Abdalla, 2018, reported that phytochemical screening of Black Pepper 
showed secondary metabolites of plants such as tannins, flavonoids, alkaloid etc. in 
the plant extract through a simple chemical test. These secondary metabolites give 
plants their bioactive properties and thus referred to as active constituents. Piperine (1-
Piperoyl piperidine) is a major alkaloid of Black pepper (Piper nigrum) which is 
responsible for its pungency (Abdallah and Abdalla, 2018). 
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The aim of this study was to examine the additive effect of ethanolic extract of black 
pepper on testicular histology and morphometric characteristics of Rabbit buck testis 
as it affects spermatogenesis.  

Experimental Materials and Management 
The rabbits were managed intensively in a hutch and quarantined for four (4) weeks, 
during which they were treated with Ivomec® injection for the control of 
haemoparasite, internal and external parasites. The rabbits were allowed ad libitum 
access to water and feed (commercial growers’ diet) supplemented with forages. 

Experimental Design 
A total of Twenty (20) composite rabbit bucks between the ages of 18 – 20 weeks 
were used in this study in a completely Randomized design. The experimental animals 
were divided into 5 groups (A, B, C, D, and E) consisting of 4 bucks each and 
replicated four times with a buck per replicate. The control group (A) was given 
pelleted commercial growers feed without black pepper extract while the other groups 
(B, C, D and E) had in their diet (pelleted commercial growers feed) 100mg/kg feed, 
150mg/kg feed, 200mg/kg feed and 250mg/kg feed inclusion levels of black pepper 
extract respectively.  

Procurement and preparation of Black pepper 
Black pepper (Piper nigrum) seeds were sourced from new Benin market, Benin City, 
Edo state, Nigeria and prepared using standard procedure of phytochemical extraction 
as described by (Odey et al., 2012; Ismail et al., 2012; Sutyarso et al., 2016). 2kg of 
Black pepper seeds were weighed using a weighing scale and ground into fine powder 
with the aid of an electric blender. Alcoholic extract of Black pepper was obtained by 
soaking the powder in 95% ethanol (950ML of absolute alcohol plus 50ML of 
distilled water) at room temperature. 1kg of Black pepper powder was soaked with 
5000ML of Hydroalcholic solvent (95% ethanol) in a screw capped container and 
stirred every four (4) hours. The mixture (hydroalcoholic extracts) was filtered with a 
muslin cloth first and secondly with whatman No1 filter paper (24cm). The 
supernatant collected every 24 hours for three days (72 hours) was evaporated under 
low pressure using a Rotary evaporator to 10% of its original volume at 37-40°C until 
a brownish-viscous extract was formed. The Black pepper extract (BPE) formed was 
preserved in a sterile airtight container and stored in a refrigerator until its use. 

Preparation of test diet 
The Black pepper extract (BPE) was completely mixed with commercial poultry 
growers mash at varying inclusion levels within the range of tolerable limit as 
described by Chanda et al., 2009. The experimental diets are as follows: 
Diet 1 (control)= 0mg of BPE/kg of feed  
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Diet 2 = 100mg of BPE/kg feed 
Diet 3 = 150mg of BPE/kg feed 
Diet 4 = 200mg of BPE/kg feed 
Diet 5 = 250mg of BPE/kg feed 
The experimental diet was then pelleted into four (4) MM size of feed ideal for Rabbit 
consumption. The treatment (test diet) was administered to all groups for a period of 
90 days. 
 
Data collection  
Morphometric evaluation of Buck testes 
At the end of the experiment three (3) bucks from each treatment were randomly 
selected from the experimental bucks for morphometric evaluation as described by 
(Ansa et al., 2017). 
The bucks were euthanized and the scrotal sacs incised to exterionize the testes, and 
the epididymis was separated from the testes and other adhering tissues. The testes 
and epididymis weight were measured using an electronic scale and the testes volumes 
determined volumetrically by water displacement in a measuring cylinder according to 
Archimedes principle. The testes density was derived with the equation: 
Testes density = Testes weight (g)/ Testes volume (cm3). 
The length and circumference of the testes and epididymis were measured using a 
thread and meter ruler. 
 
Histopathological evaluation of buck testes 
Histopathological examination of the harvested buck testes was carried out as 
described by (Ansa et al., 2017). The testes recovered from testicular morphometry 
was fixed in Bouin’s fluid for 24hours.The tissues were washed in ascending grades of 
ethanol (50, 75, and 100%) and cleared with xylene. They were embedded in paraffin 
wax and then sectioned using a microtome at 4-5micron thickness. De-waxed sections 
were stained with Haemotoxylin and Eosin conducted at the Histology Laboratory, 
University of Benin Teaching Hospital. The slides were covered with Distyrene, 
plasticizer and Xylene mountant to increase refractive index of the stained preparation 
and then covered with slides to prevent scratches. All sections were examined under 
light microscope using x100 and x400 magnification. Photomicrographs of the 
testicular tissues was taken under microscopic view and documentation of 
histopathology. 
 
Statistical Analysis 
Data collected from testicular Morphometric and Histopathological evaluation and all 
other parameters evaluated were subjected to one-way statistical Analysis of Variance 
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(ANOVA) using Genstat 2009 (12th Edition) statistical package. Significant means 
between treatment groups was separated by Duncan multiple range test (DMRT). 
 
RESULTS 
Effect of BPE on Morphometric measurement of Testes, Epididymis and 
gonadosomatic index of Mature Rabbit bucks 
The Effect of BPE on Morphometric measurement of Testes and Epididymis of 
Mature Rabbit bucks are shown in table 1. Results on Buck weight showed that 
Rabbits fed Diets 1 and 4 were not significantly different from each other.  Rabbits fed 
Diets 3 and 5 were also not significantly different from each other. However, weight 
of Rabbits fed Diets 1 and 4 were significantly (P<0.05) higher compared to others, 
whereas, weight of Rabbits fed Diet 2 was significantly (P<0.05) lower compared to 
the weight of Rabbits fed other Diets.  
Testes weight results revealed that testicular weight of Rabbits fed Diet 1 was 
significantly different from testicular weight of Rabbits fed Diets 2,3,4 and 5. 
However, testicular weight of Rabbits fed Diets 2 and 3 were also not significantly 
different from each other while testicular weight of Rabbits fed Diet 4 was 
significantly (P<0.05) higher compared to testes weight of Rabbits fed all other Diets. 
Whereas, testicular weight of Rabbits fed Diet 5 was significantly (P<0.05) lower 
compared to the testes weight of Rabbits fed other Diets. 
It was evident from the results that testicular length of Rabbits fed Diet 1 was 
significantly (P<0.05) lower compared to Rabbits fed Diets 2,3,4 and 5, though the 
testicular length of Rabbits fed Diets 2,3,4 and 5 were significantly different from 
each other and those of Diet 1. However, testicular length of Rabbits fed Diets 4 was 
significantly (P<0.05) higher compared to those fed Diets 1,2,3 and 5.  
The result revealed that testicular circumference of Rabbits fed Diets 2,3,4 and 5 were 
not significantly different from the testicular circumference of Rabbits fed Diet 1. 
Results on testicular volume showed that testicular volume of Rabbits fed Diets 1 and 
2 were not significantly different from each other, while, that of Diets 3,4 and 5 are 
significantly different from each other. Whereas, testicular volume of Rabbits fed Diet 
4 was significantly (P<0.05) higher compared to those of Diets 1,2, 3 and 5, while, 
testicular volume of Rabbits fed Diet 5 was significantly (P<0.05) lower compared to 
all others. 
Testes density parameter showed no significant difference between the testicular 
density of Rabbits fed Diet 1 and those of Diets 2,3,4 and 5. 
 Epididymis weight results also showed no statistical significant difference between 
the epididymal weight of Rabbits fed Diets 1 and those of Diets 2,3,4 and 5. 
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Table 1.  Effect of black pepper extract on Morphometric measurement of Testes and Epididymis of Mature rabbit bucks 
Parameters   Level of inclusion   
 Control 100mg/kg 150mg/kg 200mg/kg 250mg/kg 
Buck weight (g) 1812±48.7a 1572±48.7bc 1678±48.7ab 1763±48.7a 1687±48.7ab 
Testes weight (g) 4.50±0.40a 3.83±0.40abc 3.90±0.40abc 4.47±0.40ab 1.63±0.40bcd 
Testes length (cm) 5.400±0.20bcde 6.533±0.20abc 6.600±0.20ab 6.900±0.20a 6.067±0.20bc 
Testes circumference (cm) 5.33±0.36a 6.10±0.36a 6.00±0.36a 6.23±0.36a 5.20±0.36a 
Testes volume (ml) 2.20±0.23abc 2.20±0.23abc 2.23±0.23ab 2.53±0.23a 0.90±0.23bcd 
Testes density (g/ml) 1.722±0.20a 1.743±0.20a 1.747±0.20a 1.760±0.20a 1.938±0.20a 
Epididymis weight (g) 0.933±0.06a 1.000±0.06a 0.933±0.06a 1.100±0.06a 1.033±0.06a 
Epididymis length (cm) 19.73±0.97bc 18.77±0.97bc 21.80±0.97ab 23.23±0.97a 18.73±0.97bc 
Epididymis reserve (ml) 0.800±0.09abc 0.800±0.09abc 0.800±0.09abc 1.000±0.09a 0.400±0.09ab 
Gonadosomatic index (%) 0.1240±0.01ab 0.1217±0.01abc 0.1160±0.01abc 0.1257±0.01a 0.0483±0.01bcde 

                                                         abcde Means in same row with different superscripts differ significantly (P<0.05). 
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Epididymis length results showed that the epididymal length of Rabbits fed Diets 1,2 
and 5 were not significantly different from each other, while those of Diets 3 and 4 
were significantly different from each other. However, epididymal weight of Rabbits 
fed Diets 3 and 4 are also significantly different compared to those of Diets 1, 2 and 5. 
The epididymal length of Rabbits fed Diet 4 was significantly (P<0.05) higher 
compared to others while, that of Diet 5 was significantly (P<0.05) lower compared to 
all others.  
Epididymal reserve parameter revealed that the Epididymis reserve of Rabbits fed 
Diets 1,2 and 3 were significantly not different from each other, whereas, that of Diet 
4 was significantly (P<0.05) higher among all, while that of Diet 5 was significantly 
(P<0.05) lower compared to all others.  
Gonadosomatic index results showed that Gonadosomatic index values for Rabbits fed 
Diet 1 was significantly different from those of Diets 2,3,4 and 5. However 
Gonadosomatic index value for Rabbits fed Diet 4 was significantly (P<0.05) higher 
compared to those of Diet 1, while that for Rabbits fed Diet 5 was significantly 
(P<0.05) lower compared all others. 
 
Histological slides showing the effect of BPE on seminiferous tubules, leydig cells and 
sertoli cells of buck testes 

 
X100 

Section shows normal seminiferous tubules 

 
X400 

Section shows normal leydig cells, normal sertoli 
cells and normal spermatogenesis 

Figure 1:  Testicular histology slide of Rabbits fed Diet 1 (0mg/kg) feed of BPE 
 

 
X100 

Section shows normal seminiferous tubules 

 
X400 

Section shows normal leydig cells, normal sertoli 
cells and normal spermatogenesis 

Figure 2:  Testicular histology slide of Rabbits fed Diet 2 (100mg/kg) feed of BPE 
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X100 

Section shows normal seminiferous tubules 

 
X400 
Section shows normal leydig cells, normal sertoli 

cells and normal spermatogenesis 
Figure 3:  Testicular histology slide of Rabbits fed Diet 3 (150mg/kg) feed of BPE 

 

 
X100 

Section shows normal seminiferous tubules 

 
X400 
Section shows normal leydig cells, normal sertoli 

cells and normal spermatogenesis 
Figure 4:  Testicular histology slide of Rabbits fed Diet 4 (200mg/kg) feed of BPE 

  

 
X100 

Section shows normal seminiferous tubules 

 
X400 
Section shows normal leydig cells, normal sertoli 

cells and normal spermatogenesis 
Figure 5:  Testicular histology slide of Rabbits fed Diet 5 (250mg/kg) feed of BPE 

 
DISCUSSION 
Buck organ weight is known to have a positive correlation with its body weight, i.e. 
the bigger the body weight of the animal, the larger the organ size. NseAbasi, 2015, 
observed a positive correlation between body weight and testicular size. Tia, et 
al,2018, also reported that decrease in testis weight is associated with body weight 
loss. The present study showed that only the body weight of Rabbits fed Diet 4 
compared favourably with the body weight of Rabbits in the control group (Diet 1). 
This suggests that inclusion levels of BPE did not significantly increased body weight 
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gain of animals. This report corresponds with the findings of Chen et al.,2018 who 
reported that Piperine treatment of rat at 5mg/kg and 10mg/kg body weight did not 
affect body weight of the animals in the course of treatment. This agreement may be 
as a result of the high concentration of piperine in BPE fed to the animals. 
The weight of the reproductive organs always gives a good measure of the degree of 
spermatogenesis. Akpa et al., (2012) stated that a positive relationship existed 
between sperm production and testicular dimension, giving an indication that 
improvement in one would lead to improvement in the other. Adewumi et al., (2009) 
reported that increase in the size of the testes might result in improved fertility. Testes 
size has been regarded as the trait of choice in male animal and may be useful as a 
selection criterion for improvement of the reproductive ability of bucks (Akpa et 
al.,2012). Testicular size is the main factor determining the number of sperm and 
volume of ejaculate (Ashwood, 2009). Results from the present study showed that 
BPE had minimal effect on testes weight of Rabbits fed Diets 2,3 and 5 compared to 
the control. It was also observed that the testicular weight of Rabbits fed Diet 4 was 
significantly higher compared to those on Diet 1. This suggests that BPE enhanced 
testis growth up to an optimum inclusion level (200mg/kg feed) and beyond this level 
it exhibited a negative impact on testis weight. This results agreed with the reports of 
Erdost et al.,2009 who reported that Piper longum (black pepper) treated mice showed 
a significant increase in the weight of testes. Also Studies carried out by Mohammadi 
et al., 2013, revealed that mice treated with piper longum exhibited significant 
increase in the testis weight. The negative effect observed above optimum inclusion 
levels of 200mg/kg feed could be as a result of the high toxicity level of BPE at high 
inclusion rate due to the presence of phytochemical bioactive substances such as 
alkaloids and tannins. Moreover, it is suggested that significant decrease or increase in 
the absolute or relative weight of an organ after administration of a substance 
indicates the toxicity of that particular substance. However, another set of researchers 
Chinta et al.,2017 reported that rats treated with Piperine at dose of 10mg/kg body 
weight for 60days showed a significant reduction in testicular weight. This 
discrepancy may suggest differences in the level of dosage administered or mode and 
duration of administering BPE. It would be agreed with Oyeyemi et al.,2012, that the 
higher the testicular length (without abnormality), the higher the capacity of cells 
during spermatogenesis. Also, increase in testicular parameters is followed by a 
corresponding increase in the sperm production of the related animal. The effect of 
BPE on the testes length was observed to be significantly higher for Rabbits fed Diet 4 
compared to Rabbits fed Diet 1. This shows that BPE treatment at optimum levels 
positively affected the growth of seminiferous tubules, indicating better sperm 
production potentials. This results agrees with the reports of Tia et al.,2018 who 
revealed that BPE at dose 6.66 and 13.32mg/kg Body weight of Male Wister rats 
caused significant decrease in seminiferous tubule diameter. Similarly, Malini et 
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al.,1999 reported that the administration of Piperine 10mg/kg Body weight of Rats 
caused a decrease in the diameter of the seminiferous tubules. This is suggestive of the 
toxic effect caused by high dosage of BPE due to Piperine concentrations. The effect 
of BPE on testicular circumference was not pronounced. It was observed that the testis 
circumference of Rabbits fed Diets 2,3,4 and 5 were not significantly different from 
testis circumference of Rabbits fed Diet 1. This suggest that BPE inclusion at these 
levels had no negative effect on the testicular circumference of Rabbits. Testis of 
Rabbits fed Diet 5 showed a significant lower volume compared to the control. The 
lower testis volume observed may be due to the negative effect of high dose of BPE 
on testis weight which is an important factor in determining the testis volume. Testis 
density and epididymis weight of Rabbit bucks fed Diets containing BPE at varying 
inclusion levels was not significantly different with the control. Hence BPE did not 
influence these parameters. Treatment of BPE showed a progressive positive effect on 
the epididymis length of Rabbit bucks fed Diets 2,3 and 4. Epididymis length of 
Rabbits fed Diet 4 performed better than the Rabbits fed Diet 1. Hence, it can be 
suggested that the effect of BPE on the epididymis length is also dose dependent as 
BPE inclusion at higher levels result in a decrease in epididymal length. Epididymis 
reserve parameter showed a marked increase for Rabbits fed Diet 4 compared to 
Rabbits fed Diet 1, while a decrease was observed for Rabbits fed Diets 5. Hence, this 
observation reveals the reason for the very low volume of semen ejaculated by Rabbit 
bucks fed Diet 5. Gonadosomatic index (GSI) represents percentage of body mass 
that corresponds to the testes. It is a tool for measuring the sexual maturity of 
animals in correlation to testes development (NseAbasi, 2015). Results from the 
present study revealed that Rabbit bucks fed Diet 5 exhibited very poor testis 
development compared to Rabbit bucks fed Diets 1,2,3 and 4.  Hence, it is 
suggestive that BPE may be toxic to testis development at higher doses. Findings 
from this research agrees with the reports of Gopichand Chinta et al., 2017 on the 
toxicity effect of piperine in rats. 
 
CONCLUSION 
The present study has revealed that BPE enhanced testicular morphometric 
parameters of Rabbit bucks at optimum inclusion level of 200mg/kg feed. It was also 
observed to be toxic to testis development at higher doses above the optimum based 
on the Gonadosomatic index results, and testicular histological slides showed that 
inclusion levels of ethanolic extract of Black pepper above optimum levels causes 
destruction of seminiferous tubules and negatively affect spermatogenesis. It can be 
concluded from this study that BPE in additive form has some androgenic properties 
on testis which might be the reason for the increase in testicular and epididymal 
allometric weight. Thus the indiscriminate use of BPE to enhance male fertility may 
not be justifiable. 
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