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Abstract

Garcinia kola has been confirmed for spermatogenic and tissue enhancing effect of testis in male wistar rats. This
study was carried out to investigate the histological effect of ethanolic extract of Garcinia kola on Lead Il oxide induced
testicular damage. Thirty five (35) adult male wistar rats were randomly selected into seven (7) groups n=5. Group A
received 0.5 ml saline solution, Group B received 100 mg/kg of Garcinia kola extract only, Group C received 5 mg/kg
of Lead Il oxide only, Group D, received 100 mg/kg of Garcinia kola extract and 5 mg/kg of Lead Il oxide, Group D,
received 200 mg/kg of Garcinia kola extract and 5 mg/kg of Lead Il oxide, Group E received 500 mg/kg of vitamin E
only and Group F received 500 mg/kg of vitamin E and 5 mg/kg Lead Il oxide. Administration was done orogastrically
daily for 2 weeks, animals were sacrificed 24 hours after the last administration by cervical dislocation and the testes
excised following abdominal incision for histological observation using H/E stain. Slight degeneration of the germinal
epithelium of the seminiferous tubule and abnormal widening of the interstitial space involving loss of Leydig were
observed following the administration of Lead Il oxide. However, Improvements in the testicular architecture were
noticed in the rats treated with the Garcinia kola and the Vitamin E respectively thus histological integrity maintained.
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Introduction

Oxygen derived free radical result in reproductive impairment
through oxidative damage to biomolecules in the testicular cell, with
mitochondria being the main target of free radical attack [1]. Since
oxygen radicals are needed for many metabolic and physiological
processes, equilibrium between radical production and their
antioxidant-linked inactivation is required to preserve health [1]. Thus,
reproductive impairment is one of the results of an imbalance between
free radical production and antioxidant defense [1]. Many studies
have demonstrated the reproductive toxicity of lead [2-4]. During
Lead exposure, it accumulates in the testes tissue in a dose dependent
manner [2,3]. Lead toxicity induces a significant increase in apoptotic
cell death in the seminiferous tubule of young growing rat [2]. It is also
associated with disruption of spermatogenesis and histoarchitecture
and lowered enzyme activities in the testes [3].

Conversely, several studies have shown that antioxidants preserve
an adequate function of reproductive system against homeostatic
disturbances caused by oxidative stress. Therefore, the protection of
this system afforded by dietary antioxidant supplementation play an
important role in order to achieve a healthy living [5,6].

The anti-oxidant property of Garcinia kola is attributed to its very
high content of ascorbic acid [7]. Its mineral content includes potassium,
calcium, magnesium, nitrogen and phosphorous. Garcinia kola seeds
are the unique source of small quantities of kolaviron, a mixture of
bioflavonoid GB-1, GB-2 and kolonflavone [8]. The antimicrobial
properties of this plant are attributed to the benzophenone and
flavanones [9].

Garcinia kola is used in many tropical countries to fight infectious
diseases such as AIDS and the Ebola virus [10], in folklore remedies for
the treatment of ailment such as liver disorders, hepatitis [10], diarrhea,
open sores, parasites and laryngitis. The seed extract had been reported
to prevent and relieve colic as well treat headache [11]. The plant
has also found usefulness in the treatment of stomach ache, tumors,
hemorrhoids, ulcers [12], dysentery, fever and gastritis. It was also

reported by Iwu, of the use of the plant for the treatment of jaundice,
high fever, and as purgative [10].

Administration of Garcinia kola seed extract caused an increase
in testosterone production in Sprague-Dawley rats which is thought
to be due to its antioxidant properties [13]. Also, Adesanya et al. [14]
confirmed the spermatogenic and tissue enhancing effect of Garcinia
kola extract in male Wistar rats. Garcinia kola has been shown to inhibit
smooth muscle activity; it relaxes the smooth muscles of the uterus and
the intestine [15].

Therefore, this research project is aimed at studying the effects of
Garcinia kola (Bitter kola) on induced lead II oxide testicular damage
on wistar rats using histological parameters.

Materials and Methods
Experimental animals

Thirty five (35) Adult male Wistar rats weighing between 150-250
g were procured from the Animal House of the Nigerian Institute for
Trypanosomiasis and Onchocerciasis, Kaduna Nigeria. The ethical
approval on Animal act right was obtained from the Institutional
Animal Care Committee of Bingham University Karu, Nigeria. They
were kept in Laboratory for two (2) weeks of acclimatization and were
fed on standard diet (Vital Feeds and Grand Cereals Ltd); Water was
given ad libitum and maintained under standard conditions. The animal
room was well ventilated with a temperature range of 25-27°C under
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day/night with 12-12 h photoperiodicity. The rats were grouped into
seven groups (5 rats each); Group A, B, C, D1, D2, E, and F respectively.

Extract preparation

Garcinia kola was obtained from Nyanyan market, FCT, Abuja
and authenticated by the Biological Sciences Department, Bingham
University Karu, Nigeria. The outer coats were removed and the seeds
air dried. The dried seeds were grounded into fine powder; 300 g of the
powder was soaked in 3000 ml of 70% ethanol for 24 hours and then
filtered. The filtrate was concentrated to a semi solid form using the
rotary evaporator. 60.7 g of the concentrate was obtained and dissolved
in saline water for dosage preparation and media for administration
and preserved in refrigeration throughout the experimental period.

Extract administration

The administration of the extract was totally by gavages, proper
concentrations were administered by the use of metal oropharyngeal
cannula.The administration of Garcinia kola extract was done daily at
0700 hour for period of Two (2) weeks. The Control Group A received
0.5 ml of saline solution while Group B received 100 mg/kg body
weight of the extract only, Group C received 5 mg/kg body weight of
Lead IT oxide, Group D, received 100 mg/kg body weight of the extract
and 5 mg/kg body weight of Lead II oxide, Group D, received 5 mg/
kg body weight of Lead II oxide and 200 mg/kg body weight of the
extract, Group E received 500 mg/kg body weight of Vitamin E only
and Group F received 500 mg/kg body weight of vitamin E and 5 mg/kg
body weight of Lead II oxide respectively.

Animal sacrifice

The animals were sacrificed by cervical dislocation 12 hours
after the last administration and the testis was excised following the
abdominal incision, fixed in 10% formal saline for histological analysis.

Analytical Procedure

Histological analysis

Testes were carefully dissected out following abdominal incision
and fixed in 10% formol-saline and processed routinely for paraffin
embedding. 5 p sections were obtained with rotary microtome and
processed for Hematoxylin and Eosin Stalin (H/E) according to the
method described by Akpantah et al. [13] and Sections were observed.

Result and Discussion

Histological examination of the testes of rats treated with
Lead II oxide revealed degeneration in spermatogonia cells lining
the seminiferous tubules (Figure 1), associated with incomplete

Figure 1: H and E staining of transverse section of rat testis of Group C
(lead only). Showing abnormal widening of interstitial spaces (IS) with
degeneration of interstitial cells (IC). Increased Intracellular spaces in
seminiferous tubule (ST) were observed (Magnifications C,: X400 and C,:
X1000).

Figure 2: H and E staining of transverse section of rat testis of Group A
(control) shows seminiferous tubule (ST) containing different types of
germ cells; spermatogonia type A (S,) lying on the basement membrane
(BM) beneath which is the myofibroblast (MF), spermatogonia type B (S;),
spermatocytes, spermatids spermatozoa(SP) and somatic sertoli cells (St).
The interstitial tissues found between seminiferous tubules contain interstitial
cells; leydig cells (LC) and myoid cells (MC). (Magnification A,: X400 and
A,: X1000).

Figure 3: H and E staining of transverse section of rat testis of Group B
(extract only). Showing Interstitial cells (IC) of the interstitial spaces (IS) and
seminiferous tubules (ST). (Magnifications B,: X400 and B,: X1000).

Figure 4: H and E Staining of transverse section of rat testis of Group D,,
shows an increased interstitial space with reduced interstitial cells (IC),
seminiferous tubule (ST) not much affected. (Magnification D,,: X400 and
D,g: X1000).

spermatogenesis when compare with the positive control group (Figure
2) and the group that received extract only (Figure 3). Photomicrograph
in figures 2 and 3 depict normal histo-architecture of the testes which
expresses Seminiferous Tubule (ST) containing different types of germ
cells; Spermatogonia Type A (SA) lying on the Basement Membrane
(BM) beneath which is the Myofibroblast (MF), Spermatogonia type
B (SB), spermatocytes, Spermatids Spermatozoa (SP) And Somatic
Sertoli Cells (St). The interstitial tissues found between seminiferous
tubules contain interstitial cells; Leydig Cells (LC) and Myoid Cells
(MCQ). Slight degeneration of germ cells lining seminiferous tubules
with desquamation of germ cells and the tubular lumen were filled
with degenerated germ cells, interstitial spaces were abnormally
widening with degeneration of leydig cells (Figure 3). Improvement
in the histopathological picture was noticed in examined sections
from rats treated with combined Lead II oxide and Garcinia kola as
well as rats treated with Lead II oxide and Vitamin E as the examined
sections revealed apparent normal seminiferous tubules (Figures 4
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Figure 5: H and E staining of transverse section of rat testis of Group
E. Seminiferous tubule (ST) integrity maintained with slight increase of
interstitial spaces (IS) with interstitial cells. (Magnification E,: X400 and E,:
X1000).

Ci, e N v B \
Figure 6: H and E staining of rat testis of Group D,.
Seminiferous tubule (ST) and increased interstitial spaces (IS) with reduced
leydig concentration compared to control. (Magnification D,,: X400 and D,:
X1000).

Figure 7: H and E staining of transverse section of rat testis in Group F.
Structural integrity of seminiferous tubule and interstitial cells maintained.
(Magnification F,. X400 and F,: X1000).

and 5) and interstitial spaces occupied by the Leydig cells. Histological
observations of the Group 1 revealed normal architecture (Figure 1) of
the seminiferous tubule with the germinal epithelium at different stage
of development. Spermatogonia lying on the basement membrane (BM)
and beneath it are the Myofibroblast (MF), spermatocytes, Spermatid
Spermatozoa (SP) and Somatic Sertoli Cells (St). The interstitial tissues
found between seminiferous tubules contain interstitial cells; Leydig
Cells (LC) and myoid cells.

Histological integrity of the rats in Group B and Group E
was maintained (Figures 3 and 5), showing normal histological
characteristic of the seminiferous tubule and the interstitial space of the
testis when compare with the rats that was treated with Lead II oxide
(Group C) which show a marked increased in the interstitial spaces
with degeneration of the leydig cell or interstitial cells (Figure 1). The
group that was treated with 200 mg/kg of the extract and Lead II oxide
show relative improvement in the germinal epithelium, spermatogonia,
spermatid and spermatocytes contain in the seminiferous tubule
(Figure 4) when compare with the group treated with 100 mg/kg of
the extract and Lead II oxide as shown in figure 6. Structural integrity

of seminiferous tubule and interstitial cells maintained in Group
F treated with both Lead II oxide and Vitamin E as revealed by the
photomicrograph in figure 7. Administration of Garcinia kola seed
extract caused an increase in testosterone production in Sprague-
Dawley rats which is thought to be due to its antioxidant properties
[13]. Also, Adesanya et al. [14] confirmed the spermatogenic and tissue
enhancing effect of Garcinia kola extract in male Wistar rats. The anti-
oxidant property of Garcinia kola is attributed to its very high content
of ascorbic acid [7]. Its mineral content includes potassium, calcium,
magnesium, nitrogen and phosphorous [7].

The present study demonstrated that administration of Garcinia
kola attenuate the histological alteration in the testis caused by Lead II
oxide in adult wistar rats.

Improvement in the histopathological picture was noticed in
examined sections from rats treated with combined Lead II oxide and
Garcinia kola as well as rats treated with Lead II oxide and Vitamin E as
the examined sections revealed apparent normal seminiferous tubules
and the presence of leydig cells in the interstitial spaces. Administration
of Lead II oxide in group C shows a significant decrease in the activities
of steroidogenic cell of the interstitial spaces. Interstitial cells show
a marked degeneration as the interstitial spaces were abnormally
widening in the group treated with Lead IT oxide. Testicular integrity
was maintained in the Group treated with Garcinia kola and Vitamin
E; normal component of the seminiferous tubule and the interstitial
spaces were maintained showing the Leydig cells this is in accordance
with of work [14].

Lead II oxide treated rats show significant decrease in the
steroidogenic cell; Steroidogenic cell respond to the gonadotrophins
which control the secretion of testosterone. Gonadotrophins act,
synergistically to augment serum endogenous testosterone levels by
short feedback loop but can bring down its level by negative feedback
mechanism. Lead II oxide was seen to induce testicular damage in rats;
this might be resulted from the ability of Lead ions to generate reactive
oxygen species capable of soft tissue break-down according to [16].
Lead had been reported to induced oxidative stress in blood and other
soft tissue [17-19]. Disruption of pro-oxidant/antioxidant balance
might lead to the tissue injury. It was also reported that Lead increased
the level of lipid peroxidation an indication of tissue damage. Sperm
plasma membrane has a high content of polyunsaturated fatty acids
which is easily susceptible to lipid peroxidation caused by oxidative
stress [20]. Excessive ROS production that exceeds critical levels can
overwhelm all antioxidants defense strategies of spermatozoa and
seminal plasma causing oxidative stress that damages the biological
membranes in the testes. This in turn may cause the degeneration of the
spermatogenic and Leydig cells, which disrupts spermatogenesis and
reduces sperm counts [21].

Garcinia kola and Vitamin E show slight improvement in the
steroidogenic cell in testes damaged with Lead II oxide when compare
with Group C that received Lead II oxide only. This was in agreement
with the work carried out by Braide et al. [22] who reported a significant
reduction in serum testosterone of male albino rats administered with
crude alkaloid extract of Garcinia kola seed and oppose the work of
Akpantah et al. [13], who recorded no histological difference in the
testes of wistar rats.

Conclusions

Garcinia Kola and Vitamin E had been seen to demonstrate
hepato-protective action against the oxygen free radical generated by
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the presence of Lead ions by maintaining the histological integrity of
the testis of wistar rats.
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