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Introduction
African locust bean tree (Parkia biglobosa) is a perennial tree, 
which belongs to sub family mimosideae and family leguminosae 
(now family fabacceae) [1]. Locust been tree is a leguminous crop 
peculiar to the tropics. The tree is not normally cultivated but can 
be seen in population of two or more in the savannah region of 
West Africa [2]. It grows in savannah   region of West Africa up to 
the edge of Sahel zone [3]. Dalziel and Keay reported that locust 
bean extend from Senegal to Sudan and it habitat is in savannah 
land and it characteristics of transition areas from Sahelian to 
Sudanian eco zone locally on farmlands [4,5]. A matured Africa 

locust bean tree of 20-30 years can be about a ton and above of 
harvested fruits. The tree is about 7 to 20 meters high and bears 
pods that occur in large bunches and vary from 120 to 300mm 
in length. The seed has a tough dark or brown coat with a hard 
golden-yellow cotyledon [6]. The seed are encased in a tough, 
elastic and relatively thick coat that has a very low permeability. 
The seeds are rich in protein, lipids, carbohydrate, soluble sugars 
and ascorbic acid and when fermented are rich in lysine. The fat in 
the bean is nutritionally useful (approximately 60% unsaturated). 
The fermented locust bean seed (Parkia biglobosa) are commonly 
used in soups and stews [7]. It is a culinary product that can be 
used to enhance or intensify meatiness in soup, Sauces and other 
prepared dishes [8]. The high cost of animal protein has directed 
interest towards several leguminous seed among the plant species, 
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ABSTRACT
This study was aimed at determining the effect of aqueous seed extract of Parkia biglobosa on the histology of the 
epidydimis of male wistar rats was studied. Twenty-one adult wistar rats weighing about 90-120g were use for 
this research work and were divided into three groups of 7 animals each. The control group was giving normal rat 
feed and water, the low dose group was administered (300mg/kgBw) of Parkia biglobosa extract and the high dose 
group was administered (500mg/kg) of the test substance. All extract were given daily by oral gavage method for 
thirty-one days. Twenty-four hours after the last administration, the animals in all the groups were sacrificed using 
cervical dislocation. The epidydimis were harvested, preserved, and fix in 10% buffer formalin and processed for 
hematoxylin and eosin (H&E) staining and periodic acid-Schiff (PAS) staining methods for glycogen distribution. 
The result of the study shows a (P<0.05) significant increase in the final body weight of the treated animals when 
compared with their initial body weight. The histological observation showed normal cytoarchitecture of the 
epididymis in the Control group. There was observable pathological appearance in the epididymis of the low 
dose group. However, there were prominent distortions in the high dose animals that received 500mg/kgBw of the 
extract. Histochemical observation shows a moderate PAS staining in the control group. While the treated groups 
reveals mildly stained cytoarchitechture of the epididymis.
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legumes are considered as the major source of dietary protein [9]. 
The foundations of typical traditional systems of medicine for 
thousands of years that have been in existence have formed from 
plants. The plants remain to offer mankind with new medicines. 
Some of the beneficial properties ascribed to plants have 
recognized to be flawed and medicinal plant treatment is based on 
the experimental findings of hundreds to thousands of years. The 
earliest reports carved on clay tablets in cuneiform date from about 
2600 BC are from Mesopotamia; among the materials that were used 
were oils of Commiphora species (Myrrh), Cedrus species (Cedar), 
Glycyrrhiza glabra (Licorice), Papaver somniferum (Poppy juice) 
and Cupressus sempervirens (Cypress) are still used today for the 
cure of diseases extending from colds and coughs to inflammation 
and parasitic infections. Also, Fructus Agni Casti is used orally for 
the symptomatic treatment of gynecological disorders including 
corpus luteum insufficiency and hyperprolactinemia premenstrual 
syndrome, menstrual irregularities, cyclic mastalgia and also to 
treat hormonally-induced acne. Cortex Berberidis used orally 
for the treatment of cystitis, dysmenorrheal, eczema, fever, 
haemorrhoids, inflammation, menorrhagia, nasal congestion, 
rheumatism, tinnitus and vaginitis. Also used as a cholagogue, 
diuretic, emmenagogue, hemostat, laxative and a tonic. Moreover 
much report from different researchers has shown that Parkia 
biglobosa is use for the treatment of malaria, diarrhea and pains, 
but no definite report has been given about the studies of plant 
extract of Parkia biglobosa on the on the Epidydimis. 

Materials and Method
Extract preparation
The Parkia biglobosa powder was dispensed in 1500mls of 
distilled water in a plastic rubber container after washing; the 
mixture was vigorously stirred intermittently with a stick and then 
allowed to stand for 24 hours before it was filtered with a what 
man filter paper tinned funnel into a conical flask. The filtrate 
was evaporated at 45°C with water bath to obtain the crude solid 
extract for three weeks and the extract obtained was stored in the 
refrigerator until the commencement of the administration.

Experimental animals
The twenty-one animals were allotted into three groups consisting 
of eight in the control group, seven low and six high dose groups. 
Animals In group 1 served as control and was fed with normal rat 
chew and normal saline, Group2 which served as low dose were 
treated with 300mg/kgBw of seed extract of Parkia biglobosa 
while group 3 animals which served as high dose were treated with 
500mg/kgBw of the extract.

Experimental design and procedure
The rats were all weighed before administration. They were 
divided into 3 group high  dose with 6, low dose with 7 and control 
with 8 rats appropriately depending on the weight of the rats. The 
extract weighing 157g was dissolved in 317mg of distilled water.  
The high dose was given 500ml of the extract, low dose 300ml of 
the extract and control 300mg/kg of normal saline.

Termination of the experiment
At the end of the one-month period of administration, animals in 
all the groups were weighed and then sacrificed using cervical 
dislocation. The epididymis were removed and weighed using 
sensitive weighing balance to check for the testicular weight and 
processed for testicular glycogen distribution and routine testicular 
histology. The caudal epididymis were separated from the testis 
and processed immediately for epididymal sperm parameters.

Histological analysis
The epididymis was removed and preserved in a container with 
10% neutral buffer formalin. There were done for 72 hours to 
achieve good tissue penetration and effective fixation. After this, 
they were placed in ascending grade of ethanol for dehydration. 
First they were treated with two changes of 70% ethanol each 
lasting for one hour followed by 95% ethanol and then absolute 
alcohol for the same duration. Following dehydration, the tissues 
were cleared in three changes of xylene each lasting for fifteen 
minutes. Then impregnation in molten paraffin wax at 058°C 
was carried out overnight and following morning, the tissues 
were embedded in wax to form blocks. These tissues block was 
trimmed and sectioned at 3 to 5µm thickness using a microtome. 
The sections were floated in warm water (28°C) and then taken up 
on aluminized glass slide. They were air-dried and stained using 
the hematoxylin and eosin (Harris, 2011) staining methods.

Statistical Analysis
Statistical analysis was done using Statistical package for Social 
Sciences (SPSS) version 16 Chicago Inc. One way ANOVA, 
followed by Bonferroni’s Multiple Data Comparison Test was 
used to perform the analysis. Result of descriptive statistics of 
the experimental data was presented as Mean standard error of 
the Mean (Mean + SEM). Paired sample T-test were considered 
statistically significant at P<0.05.

Results
Effect of aqueous extract of Parkia biglobosa on body weight

Table 1: Morphological analysis.
Body Weights
Groups Initial Final
Control 101.8 ± 2.273g 145.0 ± 3.225
Low dose 112.5 ± 1.677g 185.2 ± 4.790g
High dose 120.5 ± 1.891g 156.6 ± 4.226g

Values are presented as Mean ± SEM
*=significantly different from the initial body weight at p<0.01

At the end of the research work, the mean body weight of the 
animals in the control group was 145.0 ± 3.225g as against its 
initial weight of 101.8 ± 2.273g, whereas the mean body weight of 
the treatment group (low dose and high dose) were 185.2 ± 4.790g 
and 156.6 ± 4.226g as against 112.5 ± 1.677g and 120.5 ± 1.891g 
respectively. The present study shows a significant difference 
between the control and high dose groups.
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Histological analysis 
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PLATE 1a:  Photomicrograph of the 
control of the epididymis. Showing the 
principal and basal cells appearing 
normal. (H & E. X 10) stained. 

PLATE 1b: photomicrograph of the 
control. Group Epididymis 
architecture is moderately. Interstitial 
tissue appear normal. (PAS staining 
X10) 

   
 

 

 

  

 

PLATE 2a:  Photomicrograph of the low 
dose group of the epididymis showing areas 
of moderate dysplasia, exhibiting dense 
hyperchromasia and abnormal crowding of 
pseudo stratified epithelium. (H&E × 10) 

 

PLATE 2b: photomicrograph of the 
low dose group showing mild 
staining architecture of the 
epididymis (PAS X10) 

PLATE 3a:  Photomicrograph of the 
high dose of the epididymis showing 
benign hyperplasia of the principal cells. 
(H & E. X10)  

PLATE 3b: Photomicrograph of the high 
dose group showing mildly stained 
architecture. (PAS staining X10)  
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Discussion
The use of plant extracts as fertility enhancer in animals is on the 
increase because of the shifting of attention from synthetic drugs 
to natural plant products [10]. The increase in the number of users 
as opposed to the scarcity of scientific evidence on the safety 
of medicinal plants has raised concerns regarding toxicity and 
detrimental effects of these remedies. In rural communities, the 
exclusive use of herbal drugs prepared and dispensed by herbalists 
without formal training in the drug formulation and preparation 
for disease treatment is still very common, thus there is the need 
for screening methods to be established to ascertain the safety and 
efficacy of these herbal products [11].

The epididymis is a tube that connects the testicle to the vas 
deferens in the male reproductive system. It is present in all male 
reptiles, birds, and mammals [12]. Spermatozoa formed in the 
testis enter the caput epididymis, progress to the corpus, and finally 
reach the caudal region, where they are stored. Sperm entering 
the caput epididymis are incomplete; they lack the ability to swim 
forward (motility) and to fertilize an egg. It stores the sperm for 2–3 
months. During their transit in the epididymis, sperm undergo maturation 
processes necessary for them to acquire these functions [13].

In the morphological study, the body weight of the control 
group were statistically significantly (P<0.001) increased. The 
experimental animals in the low dose groups that received 300mg 
of the extract per kilogram body weight showed significant 
increase in the final weight (P<0.01) respectively when compared 
to the control groups. However, the high dose experimental group 
showed significant (P<0.01) decrease in body weight compared to 
the control groups, indicating the toxic effect of aqueous extract 
of Parkia biglobosa at high a dose. This study is in line with the 
report from [14] that weight loss is a simple and sensitive index of 
toxicity after exposure to toxic substance.  The decreased weight 
also could be due to decreased food intake in the rats due to the high 
tannin content in the high dose, which is one of the components 
of aqueous extract of Parkia biglobosa.  High concentrations of 
tannins may be toxic, reducing voluntary feed intake and nutrient 
digestibility, however at low to moderate concentrations, tannin 
supplementation may shift site of protein degradation increasing 
metabolizable amino acid flow to the small intestine [15].

Histological results from this study reveals normal cytoarchitecture 
of the control and low dose groups while the high dose group 
treated with 500mg/kg of the extract showed cellular degradation 
as observed in the lumen which suggest benign hyperplasia 
reaction leading to the destruction of stored sperm cells. This 
reveals the cytotoxic property of aqueous extract of Parkia 
biglobosa on the epididymis, which causes the degeneration of 
epididymal epithelium, necrosis and exfoliation of principal cells. 
This effect is capable of reducing testosterone biosynthesis by the 
leydig cells [16].

In the histochemical study, the result reveals varying reduction in 
glycogen levels of the low dose and high dose groups indicating 
that the extract could have inhibited the glycogen synthesis, which 

may lead to decrease in spermatogenesis [17,18].  The marked 
color reduction observed in the high dose may also be due to 
interference in glycogenolysis, since glycogen is an energy source 
for general metabolism and constant supply of glucose is essential 
for proper functioning of Epididymis [19].

Conclusion
From the results obtained in this study, it could be suggested that 
aqueous seed extract of Parkia biglobosa may have an adverse 
effect on the epididymis when treated at high dose (P<0.01). Thus, 
intake of the aqueous seed extract of Parkia biglobosa at a high 
dose and long duration may affect proper sperm storage in males.

References
1.	 Akande FB, Adejumo OA, Adamade CA, et al. Processing of 

Locust Bean Fruits: Challenges and Prospects. African Journal 
of Agricultural Research. 2010; 5: 2268-2271.

2.	 Hopkins HC. The Taxonomy, Reproductive Biology and 
Economic Potential of Parkia Leguminosae: Mimosoideae 
in Africa and Madagascar. Botanical Journal of the Linnean 
Society. 1983; 87: 135-137.

3.	 Campbell-Platt G. African locust bean Parkia species and 
its African fermented food products, Dawadawa. Ecology of 
Food Nutrition. 1980; 9: 123-132.

4.	 Dalziel JM. The Useful Plants of Tropical Africa. Crown 
Agents for Overseas Government and Administration. 1963; 
222-223.

5.	 Keay RWJ. Trees of Nigeria. Oxford University Press. New 
York. 1989; 476.

6.	 Adewumi BA. Developments in the Technology of Locust 
Bean Processing. The Journal of Techno-Science. 1997; 1: 
9-14.

7.	 Owolarafe OK, Adetan DA, Olatunde GA, et al. Development 
of a Locust Bean Processing Device. J. Food Sci. Tech. 2011; 
50: 248-256.

8.	 Ohenhen RI, Imarenezor EPK, Iyamu MI, et al. A Comparison 
of Preservation Methods of Traditionally Processed 
Dawadawa. Continental J. Microbiology. 2008; 2: 11-15.

9.	 Chukwu O, Orhevba BA, Mahmood BI. Influence of 
Hydrothermal Treatments on Proximate Compositions 
of Fermented Locust Bean (Dawadawa). Journal of Food 
Technology. 2010; 8: 99-101.

10.	 Dada AA. Ajilore VO. Use of ethanol extracts of Garcinia 
kola as fertility enhancer in female catfish Clarias gariepinus 
brood stock. International Journal of Fishery and Aquaculture. 
2009; 1:    005-010.

11.	 Ogbonnia SO, Odimegwu JI, Enwuru VN. Evaluation 
of hypoglycemic and hypolipidaemic effects of aqueous 
ethanolic extracts of Traculia Africana Decne and Byophyllum 
pinnatum Lam. In addition, their mixture on streptozotocin 
(STZ)-induced diabetic rats. Afr J Biotechnol. 2008; 7: 2535-
2539.



Volume 3 | Issue 1 | 5 of 5Chem Pharm Res, 2021

12.	 Kim, Howard H, Goldstein, et al. Anatomy of the epididymis, 
vas deferens, and seminal vesicle. Glenn's urological surgery. 
2010; 356.

13.	 Kebe. E. Obeten. Epididymal effect on wistar rats treated with 
ethanolic extract of Sida acuta leave. Journal of sciences and 
multidisciplinary research. 2018; 10: 40-47.

14.	 Konaté K, Souza A, Lamidi M, et al. Biological and toxicological 
effects of aqueous acetone extract of Cienfuegosia digitata 
Cav. Malvaceae in mice and rats. Journal of Pharmacology 
and Toxicology. 2011; 6: 149-157.

15.	 Barry TN, McNabb WC. The implications of condensed 
tannins on the nutritive value of temperate forages fed to 
ruminants. British Journal of Nutrition. 1999; 81: 263-272.

16.	 Gary C. Schoenwolf, Steven B. Bleyl, Philip R. Brauer, et al. 
Development of the Reproductive System. Larsen's Human 
Embryology. 2014.

17.	 Bone W, Jone AR, Morin C, et al. Susceptibility of glycolytic 
enzyme activities and motility of spermatozoa from rat, mouse 
and human to inhibition by proven and putative chlorinated 
antifertility compounds in vitro. Journal of Andrology. 2001; 
22: 464-470.

18.	 Joshi SC, Mathur R, Gilati N. Testicular toxcity of chlorpyrifos 
an organophosphate pesticide in albino rat. Toxicology and 
Industrial Health. 2007; 23: 439-444.

19.	 Nisha C, Rekha G, Joshi SC. Effect of Malathion on 
reproductive system of male rats. Journal of Environmental 
Biology. 2005; 29: 259-262.

© 2021 Udo-Affah G. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License


