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Objective: To determine the effects of aqueous extract of Garcinia kola(G. kola) seed on serum
sex hormones and epididymal functions of Wistar albino rats. Methods: Fifteen male Wistar
albino rats were randomly assigned into three groups of five rats per group. The animals in the
treatment groups were administered orally aqueous extract of Garcinia kola seed at the doses
of 200 and 400 mg/kg body weight once daily for 30 days. Rats in the control group received
normal saline (0.9%). The body weights of the rats were determined at the beginning and end of
the experiment. Sperm characteristics of each rat were determined. Hormonal assay for FSH,
LH and testosterone were done using Enzyme—Linked Immunosorbent Assay (ELISA). Results:
There were significant (P<0.05) decreases in relative organ weights of extract—treated rats
compared to the control. G. kola seed extract decreased sperm motility, sperm concentration and
sperm viability as well as affected normal morphology of sperm cells in dose—dependent manner.
Furthermore, the extract reduced the serum concentrations of sex hormones of the treated rats
relative to the control. Conclusion: The findings suggest that aqueous extract of G. kola seed

may have antispermatogenic property.

1. Introduction

Garcinia kola (bitter kola or male kola) (6. kola)of the
family, Guttiferae is a medium—sized tree growing up to 12
m tall and 1.5 m wide and usually distributed in the forest
zone of Cameroon, Ghana, Nigeria, Sierra Leone and other
West African countries. In Nigeria, it is known by various
local names such as “Namijin Goro” (Hausa), “Orogho”
(Yoruba) and “Aku Ilu” (Igho). The plant has characteristic
astringent, bitter and resinous taste and is mainly grown
around homesteads and its seeds are chewed for medicinal
or ceremonial purposes. Every part of the plant (bark, leaves
and root) is adjudged to be of medicinal importance. It is
commonly used to treat cases of asthma, cough, poisoning
or vomiting [1], for its supposed aphrodisiac activity, nervous
alertness and induction of insomnia 12l and improved bowel
movement [3].
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Experimental studies have confirmed anti-bacterial [4. 51,
anti—hepatoxic 161, antioxidant [7], anti—inflammatory (8] and
hypoglycemic 91 properties of G. kola seed. However, recent
scientific study raises doubt about its aphrodisiac property
[101. Furthermore, there have been reports of adverse effects
of G. kola seed extract on testis functions [11. 12] raising
concerns as to whether the consumption of bitter kola has
any effect on spermatogenesis. This study was designed
to evaluate the effects of G. kola water extract on sperm
characteristics of Wistar albino rats.

2. Materials and methods
2.1. Plant collection and preparation of the extract

The seeds of G. kola used in this study were purchased
from the local market in Makurdi, Nigeria and confirmed
in the College of Forestry Herbarium, University of
Agriculture, Makurdi, Nigeria where a voucher specimen
already exists. The outer coats of the seeds were peeled off,
shade dried under room temperature and pounded into a
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powder. The dried powder (100 g) was macerated in
500 mL of distilled water for 48 h at room temperature with
frequent agitation or stirring and filtered through No. 1 filter
paper (Whatman’s) in a funnel. The filtered extract was
concentrated over water bath (45 °C), then stored at 4 °C in
air-tight containers until required for animal treatments.

2.2. Animals

This study was approved by the Departmental Ethics
Committee of the University of Agriculture, Makurdi. Male
Wistar rats weighing between 140 and 150 g and obtained
from the Animal House, College of Health Sciences, Benue
State University, Makurdi, Nigeria were used in this study.
The rats were maintained on a 12 h light and 12 h dark
cycle, and provided with pellet feed (Grand Cereals and
oils Mills Ltd, Jos, Nigeria) and water ad libitum. The rats
(5/group) were orally administered 0.9 % saline solution
(control), 200 and 400 mg/kg body weight doses of G. kola
seed extract for 30 days respectively. The final weights
of the animals were recorded a day after the last dose
administration. Blood was collected by cardiac puncture
(under ether anaesthesia) in plain tubes for serum separation
and stored at —20 °C until used for hormone assay. The rats
were then autopsied.

2.3. Body and reproductive organ weights determination

Body weights of the rats at the end of the experimental
period were recorded. At autopsy, reproductive organs
(testes, epididymis, seminal vesicles and ventral prostate)
were carefully removed, cleared of adhering tissues and
weighed.

2.4. Cauda epididymal sperm motility, concentration,
viability and morphology determination

Cauda epididymis was separated and minced using a
pair of small scissors in a beaker containing 1 mL, warm
physiological saline to allow motile sperm to swim up from
the epididymis. Five microlitres (5 1) of epididymal fluid
was delivered onto a glass slide covered with a (22x22) mm
cover slip and motile sperm were counted under the light
microscope at a magnification of x40. The microscope stage
and slides were prewarmed prior to assessing motility. The
procedure was repeated and the two readings averaged.
Sperm motility was expressed as a percent of motile sperm
of the total sperm counted.

Sperm count was determined using the improved
Neubauer haemocytometer as previously described [13].
For sperm counts, five counts per sample were made and

Table 1

averaged. Sperm was expressed as sperm/mL of suspending
solution.

Sperm viability (percentage of live spermatozoa) was
determined using the eosin/nigrosin stain. The stained
(dead) and the unstained (live) sperm cells were counted
using x40 objectives of the microscope. Sperm morphology
was determined by examining air—dried slides under oil
immersion after staining with Wells and Awa stain [14]. The
abnormal sperm cells were counted and the percentage
calculated.

2.5. Estimation of serum FSH, LH and testosterone

Blood obtained through cardiac puncture was centrifuged
at 300 rpm for 10 min; serum was collected and stored at
—-20°C until assayed. Serum FSH, LH and testosterone
concentrations were assayed using the Enzyme-Linked
Immunosorbent Assay (ELISA). The AccuBind® ELISA
kits used were from Monobind Inc., Lake Forest, California
USA; the manufacturer’s instruction were followed.

2.6. Statistical analysis

Data were expressed as mean = SEM. Statistical analysis
was carried out by one—way analysis of variance (ANOVA)
and P<0.05 was regarded as significant. All statistical
analyses were carried out using Graph Pad Prism Version
for windows (Graph Pad Software, San Diego, California
USA).

3. Results
3.1. Body weight and relative weights of organs

There were no significant differences (P>0.05) in body
weights of the treated rats when compared with the control
group (Table 1). However, treatment with G. kola seed
extract showed dose—dependent reductions in the weights
of testis, epididymis, ventral prostate and seminal vesicle of
the animals as shown in Table 1.

3.2. Results of sperm motility, concentration, viability and
morphology

Administration of G.kola seed extract for 30 days
significantly decreased (P<0.05) sperm motility,
concentration, viability and morphology of spermatozoa in
extract treated rats when compared with the control (Table
2). The decreases were dose—dependent.

Effect of G. kola extract on body weights and reproductive organ weights of Wistar rats (n=5).

Treatment group Change in body weight Weight of testes

Weight of epididymis Weight of ventral prostate  Weight of seminal vesicles

(2) (/100 g) (/100 g) (/100 g) (/100 g)
Control 82.40 + 1.20 0.57+0.04 0.24+0.01 0.26+0.02 0.39+0.01
200 mg/kg 72.60 +2.40 0.47+0.02 0.16+0.02 0.07+0.01 0.25+0.01
400 mg/kg 65.30 £ 2.40 0.36+0.03 0.10+0.04 0.05+0.01 0.11+0.02

Data are expressed as mean + SEM; P < 0.05.



Abu AH et al./ Asian Pacific Journal of Reproduction (2013)15-18 17

Table 2

Effect of G. kola extract on sperm characteristics and sex hormones of Wistar rats (n=5).

Parameters Control 200 mg/kg 400 mg/kg P-value
Sperm motility (%) 77.40 + 0.80 63.50 + 1.20 48.60 + 1.20 <0.05
Sperm concentration(x 10°) 58.00 + 1.40 42.75 £ 1.80 36.40 + 1.70 <0.05
Viability (%) 72.00 = 1.80 56.00 = 1.80 51.20 = 1.60 <0.05
Normal morphology (%) 68.80 + 0.80 46.50 = 2.30 39.40 + 1.80 <0.05
FSH (mIU) 11.20 + 0.80 6.75 + 0.40 5.49 + 0.40 <0.05
LH (mlU) 5.80 +0.30 3.00 = 0.40 3.40 = 0.30 <0.05
Testosterone (ng/mlL) 4.40 +0.20 2.50 = 0.20 240 = 0.20 < 0.05

Data are expressed as mean + SEM.
3.3. Hormone assay

Administration of G. kola seed extract for 30 days
significantly decreased (P<0.05) serum FSH, LH and
testosterone in a dose—related manner when compared with

the control (Table 2).

4. Discussion

The results of the present study showed that there were no
significant alterations in body weights of rats that were treated
with G. kola seed extract, suggesting that the extract had no
systemic toxic effects in rats. This finding agrees with previous
study [15] which showed the non—toxic effect of G. kola seed.
The observed decrease in body weights of the treated rats
could be attributed to reduced feed consumption [21.

In our study, we observed marked reductions in
concentration, motility, viability and morphology of
spermatozoa in treated rats. The reductions in sperm
concentration and motility as observed in the present
study agreed with an earlier study [11], but at variance
with the findings of other investigators [16] who reported
an increase in the sperm concentration in Wistar rats
after treatment with ethanolic extract of G. cambogia for
8 weeks. It is well established that motile spermatozoa in
sufficient concentration and free from abnormalities are
highly correlated with fertility [17] because sluggishly motile
or immotile spermatozoa are not likely to penetrate the
cervical mucus and fertilize the ova (18, 191. The reductions
in epididymal parameters suggest an impairment of the
hypothalamo— pituitary—gonadal axis [20l. The reduced
weights of testis, epididymis, ventral prostate and seminal
vesicles lend credence to the observed epididymal functions.
It is probable that the reduced cauda epididymal sperm
concentration and motility may be due to a decline in
the levels of gonadotophins which in turn suppressed
testosterone secretion.The significant decreases in FSH,
LH and testosterone levels of Wistar rats as observed
in the present investigation are in agreement with the
findings in a similar study on G. kola 1211, but contrary to
the results obtained in another study 221. A decline in
testosterone secretion is reported to be responsible for
impaired spermatogenesis as characterized by reduced
sperm concentration, motility, viability and morphology.

Some studies 121] confirmed that the marked reduction in the
serum testosterone concentration of rats administered the
methanolic extract of G. kola seed might due to direct action
on the testicular tissue. Although G. kola is traditionally
used as an aphrodisiac, the adverse effects observed in the
present study as well as that earlier reported [121may suggest
a possible antispermatogenic property.

The oral administration of aqueous extract of G. kola seed
for 30 days produced dose—related reductions in serum sex
hormones and cauda epididymal sperm parameters of Wistar
rats. However, further work is required to determine whether
these antispermatogenic effects are reversible.

Conflict of interest statement

We declare that we have no conflict of interest.

References

[1] Iwua MW. Handbook of African medicinal plants. Boca Raton :CRC
Press; 1993, p: 183-84.

[2] Uko OJ, Usman A, Mohammed A. Some biological activities of
Garcinia kola in growing rats. Vet Arhiv 2001; 71: 287-97.

[3] Adedeji OS, Farinu GO, Olayeni TB, Ameen SA, Babatunde GM.
The use of Bitter kola (Garcinia kola) dry seed powder as a natural
growth promoting agents in broiler chicks. Res J Pouliry Sci 2008;
2 (4): 78-81.

[4] Madubunyi II. Antimicrobial activities of the constituents of
Garcinia kola seeds. Intern J Pharmacog1995; 33:232-17.

[5] Adefule-Ositelu AO. Adefule, A K, Oosa BO, Onyenefa PC.
Antifungal activity of Garcinia kola nut extract as an ocular
bacterial isolates in Lagos. Nig Quarterly J Hospital Med 2004;
14: 112-14.

[6] Akintowa A, Essien A. Protective effects of Garcinia kola seed
extracts against paracetamol induced hepatoxicity in rats. J
Ethnopharmacol 1990; 29: 207-11.

[7] Olatunde FE, Hansen M, Rain—Haren P, Dragsted L.O. Commonly
consumed and naturally occurring dietary substances affect bio
makers of oxidative stress and DNA—damage in healthy rats. Food
Chem Toxicol 2004; 42:1315-22.

[8] Braide VB. Anti—inflammatory effect of kolaviron, a biflavonoid
extract of Garcinia kola. Fitoterapial993; 64: 433-36.

[9] Odeigah PG, Taiwo IA, Akomolafe EO, Durojaiye 0OO.
Hypoglycemic action of medicinal plants with tolbutamide in the
albino rats. Diabetes Intern 11999; 9: 71-3.

[10]Yakubu MT, Quadri AL. Garcinia kola seeds: Is the aqueous
extract a true aphrodisiac in male wistar rats? Afr J Tradit
Complement Altern Med 9(4): 530-5.

[11]Akpantah AO, Oremosu AA, Ajala MO, Noronha CC, Okanlawon



18 Abu AH et al./ Astan Pacific Journal of Reproduction (2013)15-18

AO. The effect of crude extract of Garcinia kola seed on the
histology and hormonal milieu of male Sprague—Dawley rats”

reproductive organs. Nig J Health Biomed Sci 2003; 2(1): 40-6.

[12]Akinloye AK, Igharna OO, Olaniyi MO, Alaka OO, Oke BO.
Preliminary investigations on the effects of Garcinia kola, (Bitter
kola) on the rabbit’s testis and epididymis. Trop Veterinarian
1999; 18: 49 - 54.

[13]World Health Organization (WHO) Laboratory manual for
the examination of human semen and sperm cervical mucus
interaction. 4th Ed, Cambridge University Press, New York 1999,
p.138.

[14]Wells ME, Awa OA. New technique for assessing acrosomal
characteristics of spermatozoa. J Dairy Sci 1970; 53: 227-32.
[15]Nwokocha CR, Nwangwa EK, Udekweleze DC. The detoxification
of lead poisoning by Garcinia kola in albino Wistar rats.

Continental J. Biomed Sci 2011; 5 (1): 32-36.

[16]Adesanya OA, Oluyemi KA, Olusori DA, Omotuyi 10, Okwuonu
CU, Ukwenya OV, Adesanya AA. Micromorphometric and
Stereological effects of ethanolic extracts of Garcinia cambogia
seeds on the testes and epididymides of adult Wistar rats. Internas

J Alt Med 2007; 5(1): 1- 9.

[17]Aitken RJ, Best FSM, Warner P, Templeton A. A prospective
study of the relationship between semen quality and fertility in the
case of unexplained infertility. J Androl 1984; 5: 297-303.

[18]Chauhan A, Agarwal M. Reversible changes in the antifertility
induced by Aegle marmelos in male albino rats. Syst Biol Reprod
Med 2008; 54(6): 240-246.

[19]Abu AH, Uchendu CN. Antispermatogenic effects of aqueous
ethanolic extract of Hymenocardia acida stem bark in Wistar rats.
J Med Plants Res 2010; 4(23): 2495-2502.

[20]Lohiya NK, Goyal RB, Jayaprakash D, Ansari AS, Sharma S.
Antifertility effects of aqueous extract of Carica papaya seeds in
male rats. Planta Med 1994; 60: 400-4.

[21]Braide V, Agabe CA, Essien GE, Udoh FV. Effect of Garcinia kola
seed alkaloid extracts on levels of gonadal hormone and pituitary
gonadotrophins in rat serum. Nig J Physiol Sct 2003; 18(1-2): 59
-64.

[22]Ralebona N, Sewani—Rusike CR, Nkeh—Chungag BN. Effects of
ethanolic extract of Garcinia kola on sexual behaviour and sperm
parameters in male Wistar rats. African J Pharm Pharmacol 2012;

6(14): 1077-82

Information for Authors
Asian Pacific Journal of Reproduction

Asian Pacific Journal of Reproduction (APJR) is an English medical journal which is published quarterly and distributed worldwide.
The articles published mainly deal with cellular and molecular mechanisms of reproduction, fertility/infertility, gynecologic/reproductive
oncology, embryology, obstetrics, gynecology, andrology, reproductive endocrinology, reproductive immunology, maternal—fetal medicine,
and reproductive genetics. New and emerging topics in more applied areas of reproduction, including assisted reproductive technologies,
prenatal and preimplantation genetic diagnosis, cloning, and stem cell research, are also welcome. Original scientific researches, timely
reviews, case reports, short communications, and letters to the editor related to the research and practice of reproduction are encouraged.
The journal provides a platform for reporting progress in reproductive science in different settings, which enhances our understanding of
reproduction. At present, there is No Page Charge for this journal.

Conflict of interest

All authors must disclose any financial and personal relationships with other people or organizations that could inappropriately influence
(bias) their work. Examples of potential conflicts of interest include employment, consultancies, stock ownership, honoraria, paid expert
testimony, patent applications/registrations, and grants or other funding.

Copyright

The submission of a manuscript by authors implies that they automatically agree to assign exclusive copyright to the Asian Pacific Journal
of Reproduction if the manuscript is accepted for publication. The work should not be published elsewhere in any form without the written
permission of the Asian Pacific Journal of Reproduction.

All rights of the articles published in the Asian Pacific Journal of Reproduction are reserved. No part of this publication may be
reproduced, translated or transmitted in any form or by any means (electronic, mechanical or otherwise) without permission from the Asian
Pacific Journal of Reproduction.

Ethics

Human experiments should be performed only in accordance with the ethical standards provided by the responsible committee of the
institution and in accordance with the Declaration of Helsinki (as revised in Edinburgh 2000), available at http://www.wma.net/e/policy/
b3.htm. Animal experiments should be in accordance with the instructions for the care and use provided by the institution at which the
research was carried out. All investigations on human subjects must include a statement that the subject gave informed consent. Patient
anonymity should be preserved. Photographs need to be cropped sufficiently to prevent human subjects being recognized (or an eye bar

should be used).

Short communications

Short communications not exceeding two printed pages, including title, author affiliations, references, and one figure or table, are
acceptable for rapid publication if requested by the authors.

Letters to the editor

Criticisms or comments of less than 500 words and five references are welcome. Preference is given to letters related to
articles published in the Asian Pacific Journal of Reproduction.





