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ABSTRACT

Background: Garcinia kola has been used in the treatment of a wide range of diseases and its
importance in folkloric medicine is eminent.

Aim: This study investigated the histological effect of ethanolic extract of G. kola on the testes of
male Wistar rats.

Materials and Methods: A total of twenty (20) male Wistar rats weighing 170-240 g were used and
were randomly divided into four groups of five animals each. Group A served as control, group B
received 300 mg/kg body weight/day of ethanolic extract of Garcina kola, group C received 600
mg/kg body weight/day of ethanolic extract of Garcina kola, and group D received 900 mg/kg body
weight/day of ethanolic extract of Garcina kola. The treatment lasted for 28 days and on the 29" day
the animals were sacrificed and their testes harvested, weighed and fixed in 10% formal saline for
histological studies. Data were analyzed using one-way ANOVA and SPSS version 2.0.

Results: There was a significant decrease (P<0.05) in the relative testicular weight of animals in
group D. Histopathological findings showed mild degeneration of the interstitial cell of Leydig and
disorganization of the seminiferous tubule in group B, group C showed moderate degeneration and
arrest of spermatogenesis and moderate apoptosis of the interstitial cell of Leydig while group D
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showed moderate to severe degeneration with severe arrest of the spermatogenesis and moderate

apoptosis of the interstitial cell of Leydig.

Conclusion: Chronic administration of ethanolic extract of Garcinia kola has the potential of causing

testicular damage and probably infertility.

Keywords: Garcinia kola; testes; wistar rats.

1. INTRODUCTION

Garcinia  kola belongs to the family
Clusiaceae/Guittiferae and is found mainly in the
tropical forest region of Central and West Africa
[1]. It is predominant in the rainforest belt of
southern Nigeria [2] and is considered a wonder
plant as every part of it has been found to be of
medicinal importance [3]. G. kola is commonly
called “bitter kola” because of its bitter taste or
“male kola” due to its aphrodisiac properties [4].
In Nigeria, it is called “Orogbo” in Yoruba, “Aku
ilu” in Igbo and “Namijin goro” in Hausa [3]. It is a
highly desired product due to its highly perceived
medicinal attributes and the fact that it does not
result in indigestion when consumed in high
quantity [5].

The plant is used in folklore remedies for the
treatment of ailments such as liver disorder,
diarrhoea, laryngitis, bronchitis, and gonorrhea
[6]. Iwu et al. [4] also reported the usefulness of
the plant in the treatment of jaundice, high fever
and as purgative. The seed is masticatory and
used to prevent and relieve colic, chest colds,
and cough and can as well be used to treat a
headache. Kolaviron, the predominant
constituent in G. kola seeds, contains
biflavanones (GB1, GB2, and kolaflavanone) and
has been reported to prevent hepatotoxicity
mediated by several toxins [7,8]. The plant’s nut
contains a high proportion of tannins and
guttiferin [9]. Previous studies have shown G.
kola to have a neuroprotective effect [10], sexual
enhancement [1], hepatoprotective activity [11],
and increase in testosterone production due to its
antioxidant properties [12].

Sexual health is an important component of an
individual's quality of life and well-being [13].
Unfortunately, it is a problem often neglected by
the health practitioners as they strive to deal with
life threatening complications of the disease. The
chronic consumption of G. kola has for long been
traditionally  claimed to improve sexual
performance in men among other benefits [14].
However, there is a need to investigate the
histological effect of G. kola on testes on male
Wistar rats.

2. MATERIALS AND METHODS
2.1 Animals

Twenty (20) adult male Wistar rats weighing 170-
240g were procured from the animal house of the
Department of Anatomy, Nnamdi Azikiwe
University, Anambra State. The animals were
kept in standard cages at a room temperature of
27+2°C and maintained with normal laboratory
chow (Grower feed) and water ad libitium. They
were acclimatized for a period of two weeks
before administration of ethanolic extract of G.
kola seed which lasted for a period of 28 days.
The animals were kept on 12hours light and dark
cycles. Ethical approval on the animal act right
was obtained from the University animal care
committee which is in compliance with the
National regulation for animal research.

2.2 Preparation of G. kola Seed Extract

G. kola seed was obtained from a local market in
Nnewi, Anambra state and authentication was
confirmed by the herbarium officer of Botany
Department, Nnamdi Azikiwe University, Awka,
Anambra State.

The outer coats were removed and the seed
washed in running tap water in a basin to remove
dirt, cut into pieces and were air dried under
ambient temperature. The dried seeds were
ground into coarse powder using a local grinder.
50 g of the dried seed was macerated in 1000 ml
of 95% ethanol for 48 hours and then filtered
using Whitman No 1 filter paper. The filtrate was
concentrated using a rotatory evaporator and
was further dried using a laboratory oven at 45°C
into a gel-like form. The extract was preserved in
a refrigerator at 4°C for further usage.

2.3 Administration of the Extract

The extract was administered orally, once daily
between 6 am to 8 am and lasted for a period of
28 days. The animals were divided into four
groups of five rats each. Group A served as
control and received only distilled water and
laboratory chow, Group B received 300 mg/kg




body weight/day of ethanolic extract of Garcina
kola, Group C received 600 mg/kg body
weight/day of ethanolic extract of Garcina kola,
and Group D received 900 mg/kg body
weight/day of ethanolic extract of Garcina kola.
The animals were anaesthetized with diethyl
ether in an enclosed container after 24 hours of
the last administration. The testes were
harvested, weighed and stored in 10% formal
saline for histological analysis.

2.4 Histological Analysis

The testes from the control and treated animals
were fixed in 10% formal saline. The tissues
were processed by passing them through
ascending grades of alcohol and then cleared in
xylene after which embedding in paraffin wax
was carried out. 3-5um of the sections was
obtained using rotatory microtome. The sections
were deparaffinized, hydrated and stained using
haematoxylin and eosin (H&E) dye. They were
later mounted using neutral dibutylphthalate
xylene  (DPX) medium for  microscopic
examination at x400 magnification.

2.5 Statistical Analysis

Data were analysed using Statistical Package for
Social Sciences (SPSS) software (V20, USA).
The results were presented as Mean + standard
error of the mean (SEM). One way Analysis of
Variance (ANOVA) was used to determine the
significance of the difference in the means of all
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parameters. Post-hoc Fisher's LSD multiple
comparisons was done and data were
considered significant at P<0.05.

3. RESULTS

Analysis of the testicular weight (Table 1)
showed a statistically significant decrease
(P<0.05) in group D compared to other groups.
However, there was an increase in group C but
not significant (P>0.05) when compared to the
control.

Photomicrograph sections of the testes in Group
A showed normal testicular architecture with
seminiferous tubule (S) that are lined with
interstitial cells of the Leydig (ICL) and well
enhanced spermatogenesis (WES).The overall
feature appears normal (Plate A). Group B
administered with 300 mg/kg of G. kola showed
mild degeneration with mild apoptosis of the
interstitial cell of Leydig (MAICL) and mild
disorganization of the seminiferous (MDST)
(Plate B). Group C administered with 600 mg/kg
of G. kola showed the moderate degeneration
with moderate arrest of the spermatogenesis
Leydig (MAS) and moderate apoptosis of the
interstitial cell of Leydig (MAICL) (Plate C).
Group D administered with 900 mg/kg of G. kola
showed moderate to the severe degeneration
with severe arrest of the spermatogenesis (SAS)
and moderate apoptosis of the interstitial cell of
Leydig (MAICL) (Plate D).

Plate A: Photomicrograph sections of the testes in Group A
(H&E, x400 magnification)
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Plate B. Photomicrograph sections of the testes in Group B

(H&E, x400 magnification)

Plate C. Photomicrograph sections of the testes in Group C

(H&E, x400 magnification)

Table 1. The effect of ethanolic extract of G. kola seed on testicular weight

Groups Mean *SEM P-value F-value
Relative Testicular weight (g) Group A 1.37 +0.13
Group B 1.33 +0.01 0.743
Group C 1.47 +0.09 0.435 47.908
Group D 0.25 +0.01 0.000*
*=P<0.05
4. DISCUSSION prevalent health care problem in sub-Sahara
Africa [15].

Infertility is a global problem, with a global
prevalence rate of 10.5% and the second most
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Plate D. Photomicrograph sections of the testes in Group D
(H&E, x400 magnification)

Findings from Table 1 showed that the extract
caused a significant reduction in testicular weight
administered at high dose; the reason for this
decrease is not well understood. This is in
agreement with that of Agbai et al. [16] who
reported a dose dependent decrease in testicular
weight after administration of 100, 200 and 300
mg/kg body weight of G. kola. However, this
result contradicts the reports of Hope et al. [17]
who reported a no effect on the testicular body
mass following administration of G. kola. Also,
Ralebona et al. [18] reported that 200 mg/kg and
400 mg/kg of an ethanolic extract of G. kola
caused a significant increase in testicular weight
with no significant change in the weights of
accessory reproductive organs.

Histopathological findings from this study
revealed that chronic consumption of ethanolic
extract of G. kola seed caused disorientation of
the cytoarchitecture of the testes. It has been
reported that components of G. kola seeds exert
toxic effects on the Sertoli cells which also
interferes  with spermatogenesis [19]. It is
possible that these components could also have
an impact on the Leydig cells. This study
corresponds with the work of Ofoego et al. [20]
who reported a slight disorientation and
interstitial congestion of the cells, and normal
interstitial space with few numbers of matured
spermatozoa and regeneration of the germinal
epithelium following administration of ethanolic
extract of G. kola. Itis also in line with Isaac et al.
[12] who reported that ethanolic extract of G. kola
did not prevent the toxic effect of lead on the
seminiferous tubular cells rather it worsened the
toxic effect after two weeks of administration.

5. CONCLUSION

In conclusion, the investigation revealed that
chronic consumption, especially at higher doses
of ethanolic extract of G. kola seed could result in
testicular damage and probably lead to infertility.
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