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Abstract
The objective of this study was to evaluate testicular and epididymal alterations resulting from the administration of ethanolic
extract of Garcinia cambogia by morphometric methods. Fifteen (15) rats weighing between 120-135g were used for the study.
These were divided into control and experimental groups of 5 rats each. They were given ethanolic extract at doses of
0.00mg/kg B.W (control), 100mg/kg B.W (Group B), 200mg/kg B.W (Group C) respectively by gastric lavage for 6 weeks. Five
slides chosen at random from the testicular slides of control and experimental were evaluated and analyzed. There was a
reduction in the germinative cell thickness of the seminiferous tubules in the treated group compare with control. There was a
significant increase in the sperm counts but reduction in motility in the treated groups in a dose dependent manner compare with
control (P<0.05). The volume density ratio of lumen was increased in the treated groups which receive the higher dose of
extract compared with the control.

INTRODUCTION
“Garcinia cambogia (G.kola; bitter kola) is a popular plant in
southern Nigeria and extensively used as food and herbal
medicine”. It is found in the tropical rain forest of WestAfrica1. “The height of the plant is approximately 14m and it
produces reddish, yellowish or orange colour fruits
containing 2 to 4 seeds. The seeds when chewed have a
bitter astringent taste. Several works done on G. Kola have
confirmed its hypolipidermic2,3,4 antifungal5, antihistaminic6, spermatogenic7; aphrodisiac and antimicrobial8,9, erythropoietic4, antiviral8,10; anti-bacteria
against Neisseria gonorrhoeae 11and anti-ulcerogenic
effects12. Chewing sticks produced from G. Kola tree is very
effective and reliable for cleaning teeth when used without
toothpaste13,14. The seeds as well as chewing sticks are
important products often seen in West African markets3. The
chewing stick is used to cure halitosis among the Yorubas of
Nigeria.
The presence of biflavonoids and xanthone in G. kola seeds
have been confirmed15. These compounds are potent
antioxidants3,7,16. Administration of G. kola seed extracts

caused an increase in testosterone production in SpragueDawley rats17,18 due to the anti-oxidant properties of its
constituents.
The use of quantitative methods of light and electron
microscope levels has increased remarkably over the last few
years. These methods collectively called “morphometry” or
“stereology” allow the number, volume, surface area and
lineal extent of structures in three dimensions to be assessed
from two dimensional images of light and electron
microscopy19,20.
The aims of this study were to investigate the effects of
methanolic extract of G. Kola seeds on testes and
epididymides using morphometric and stereologic methods.

MATERIALS AND METHODS
ANIMALS
Fifteen (15) adult male wistar rats weighing between
120-135g obtained from the animal house of the Igbinedion
University, Okada, Edo State were used for this experiment.
The rats were kept in the animal control room, acclimatized
for two weeks before the experiment commenced. The rats
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were fed standard diet (Rat's pellet, Bendel feeds and flour
mills Limited, Edo state, Nigeria. 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 day/night 12-12 hour photoperiodicity. The
rats were randomised into three groups of 5 rats each: A
(Control, received 0.00mg/kg B.W of extract), B (received
100mg/kg B.W of extract), and C (received 200mg/kg B.W
of extract).

RESULTS

PLANT MATERIALS

Semen Analysis: The sperm concentration presents a dose
dependent significant increment (P<0.05) as shown in Table
2 in contrast to dose dependent significant decrement
observed in sperm motility.

The plant material, Garcinia cambogia seed, was obtained
from a local market in Ile-Ife, Osun State and authenticated
by the botany Department, Igbinedion University. The outer
coats were removed and the seed sun-dried. The dried seeds
were grounded into fine powder and the crude ethanolic
extraction done using 70% ethanol. The solution was filtered
after 24 hours while the filtrate was concentrated to a semisolid form using the rotary evaporator, weighed and the
solutions were prepared as 100mg/ml and 200mg/ml
respectively.

EXPERIMENTAL DESIGN
The administration of the extract was totally done by gavage
using metallic oropharyngeal canula and calibrated
hypodermic syringe. The administration of G.kola extract
was done once in a day, 6 days of the week and for the
period of 6 weeks. The control group received no extract
while group B and C received 100mg/kg B.W and 200mg/kg
B.W. of the extracts respectively. The animals were
sacrificed under chloroform anaesthesia a day after the
administration of extracts stopped.
The testes and the epididymides were dissected free,
weighed in a torsion balance and fixed in 10% buffered
formalin. Routine histological slides preparations were done
using Erlich's haematoxylin and eosin method as described
by Oluyemi et al7. The stained sections were subjected to
micro-morphometric analysis according to Huttunen et al21
The sperm count was analyzed using Neubaeur's counting
chamber.

STATISTICAL ANALYSIS
The values are recorded as mean ± standard deviation. The
statistical significance of difference in the mean and standard
deviation (p<0.05) was analyzed by two-way ANOVA
comparison of each of the test groups and the control.
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Morphometric analysis of Garcinia kola treated Testis: The
diameter of seminiferous tubules showed an increment in the
treated group as compared with the control (Table 1). This
observation was pronounced in group C which received
200mg/kg B.W of the extract (Table 1). The germinative cell
thickness and germinative cell thickness/ radius, showed a
gradual reduction in the treated group as compared with the
control. This observation is dose dependent.

Volume Density of Seminiferous Tubules: The volume
density of seminiferous tubules was observed to present a
non significant increment in the epithelium and lumen of the
treated group as shown in Table 3. a dose dependent
reduction was observed in the treated group (Table 3)
Volume Density of Epididymis: Table 4 presents the volume
density of the epididymis. It shows a significantly higher
volume of epithelium in a dose dependent manner when
compared with the control. The luminal volume of Group B
is not significantly different from that of the control while
the volume of the Group C is significantly lower than that of
the Group A and Group B. The connective tissue volume
shows a dose dependent increase in both treatment groups
compared to the control.
Figure 1

Table 1: Morphometric analysis of Garcinia kola treated
Testis

Figure 2

Table 2: Semen Analysis
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Figure 3

Table 3: Volume Density of Seminiferous Tubules (ST)
(mm/mm)

Figure 4

Table 4: Volume Density of Epididymis (mm/mm)

DISCUSSION
The morphometric analysis of the seminiferous tubules
(Tables 1) of the present work justifies the increment in
sperm counts as found in the epididymal lumen (Table 2).
The increase in the diameter of the seminiferous tubules and
the decrease in the germinative cell thickness could be as a
result of rapid spermiogenesis resulting in the depopulation
of the peripherally placed spermatids and increase in luminal
sperm concentration. Spermatids develop into mature
spermatozoa through the process of spermiogenesis22. Rapid
spermiogenesis is facilitated by antioxidants and increase in
the peripheral testosterone level. These two factors are
properties of G.kola's biflavonoids and xanthones7,23. The
decrease in the motility of the spermatozoa could be due to
the rapidity of development. The spermatozoa may need a
moderate but progressive development for them to have
excellent motility. This may also be due to the presence of
some toxic component like benzophenone in the ethanolic
extracts of G. kola. Cotterih et al24, has reported the
antioxidant potency of Kolaviron- an antioxidant extract of
G.kola. Other antioxidant like carotenoid has been found to
protect spermatogenesis in animals exposed to toxicant25.
Anti-oxidants such as carotenoids are well known as highly
efficient scavengers of singlet oxygen and other excited
species (oxidants). Apigenin-based flavonoids represent 60%
of the total flavonoids present in the diethyl-ether fraction of
G. kola26. Other studies in man, have shown that lycopene
helps men with idiopathic infertility, with an improvement in
male fertility especially sperm characteristics25.
However, the diameter of the ST is largest in the group

3 of 5

receiving the 200mg/kg B.W of ethanolic extracts of G. kola.
The diameter of the group receiving 200mg/kg B.W of
ethanolic extracts of G. kola was significantly higher than
that of 100mg/kg B.W extracts and the control. The volume
density of the epithelium and lumen of the seminiferous
tubules (Table 3) as assessed by the Weibel counting grids
(point counting method) increase non-significantly as
compared with the control (P>0.05). The volume density of
C.T of the seminiferous tubules shows a dose dependent
increase when compared with the control (Table 3). In
relation to a report by Oluyemi et al7 ,there is a need for the
development of more connective tissues to support the
contractile mechanism involved in the migration of immotile
spermatozoa, formed in the seminiferous tubule, into the
epididymis where they acquire motility. This mechanical
contraction is brought about by the fibroblasts in the
connective tissue walls of the seminiferous tubules. Young
and Heath27 affirmed that the contractile activity of
fibroblasts increases in response to the testosterone level in
the testis. This androgen (testosterone) is produced in the
testis by the interstitial cells of Leydig in response to follicle
stimulating hormone (FSH) produced by the anterior
pituitary27. Akpantah et al23 found out that G. Kola extract
increases the peripheral testosterone levels in wistar rats
treated with 100mg/Kg B.W of the extract. Increased
spermatogenic activity in seminiferous tubules associated
with the administration of G. kola extract is hence due to the
ability of the antioxidant compounds in the latter to increase
peripheral testosterone levels7,23.
The significant decrease in the volume density of the lumen
of the epididymis (Table 4) is most likely due to the
significant increase in the epithelium (pseudostratified) of
the epididymis with the corresponding increase in the
volume density of the connective tissue of the epididymal
wall. This is a very strong indication that G.Kola extract
influences the epididymis in a positive direction. The ciliated
epithelium is also important in the movement of the
spermatozoa from the proximal to the distal portion of the
tube prior to ejaculation which under the influence of
sympathetic innervations. “The proximal portion of the
muscular wall of epididymis exhibits slows rhythmic
contractility which gently moves spermatozoa towards the
ductus deferens. Distally the smooth muscle is richly
innervated by the sympathetic nervous system which
produces intense contractions of the lower part of the
epididymis during ejaculation27.
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In conclusion, this work further confirmed the
spermatogenic and tissue enhancing effects of G. Kola
extract in male Wistar rats.

AKNOWLEDGEMENT
The Authors hereby acknowledge with deep regret the wife
of the Corresponding Author Late Mrs Olufunke R.
Adesanya for her contribution in the typing of this
manuscript shortly before her demise. May your gentle soul
rest in the bosom of our Lord. Amen.

References
1. Nzegbule E. and R. Mbakwe, (2001) Effect Of PreSowing And Incubation Treatment On Germination Of
Garcinia Kola Seed. Fruits, 56: 437-442.
2. Koshy AS, Vijayalakshmi NR (2001) Impact Of Certain
Flavonoids On Lipid Profiles. Protein Action Of Garcinia
Cambogia Flavonoids. Photother. Res, Aug., 15(5):395-400.
3. Iwu M (1993) Handbook of African Medicinal Plants.
CRC press, BocaRatton, FL.
4. Oluyemi KA, Omotuyi IO, Jimoh OR, Adesanya Olamide
A, Saalu CL, Josiah SJ (2007a) Erythropoietic And AntiObesity Effects Of Garcinia Cambogia (Bitter Kola) In
Wistar Rats. Biotechnol. Appl. Biochem. 46:69-72.
5. Mackeen MM, Ali AM, Lajis NH, Kawazu K, Kikuzaki
H, Nakatani N (2002) Antifungal Garcinia Acid Esters From
The Fruits Of Garcinia Atroviridis. Z Naturforsch. © MarApr., 57(34):291-295.
6. Nakatami K, Atsumi M, et al. (2000) Inhibitions Of
Histamine Release And Prostaglandin E2 Synthesis By
Mangosteen, A Thai Medicinal Plant. Biol Pharm Bull. Sept;
25(9):1137-41.
7. Oluyemi Kayode A., Jimoh Olusegun R., Adesanya
Olamide A, Omotuyi Idowu O, Josiah Sunday J, and
Oyesola Tolulope O, (2007b) Effects Of Crude Ethanolic
Extract Of Garcinia Cambogia On The Reproductive System
Of Male Wistar Rats (Rattus Novergicus), African Journal of
Biotechnology, 6(10):1236-1238.
8. Iwu MW, Duncan AR, Okunji CO (1999) New
Antimicrobials Of Plant Origin. In: J Janick (Ed.),
Perspectives On New Crops And New Uses. ASHS Press,
Alexandria, VA. pp. 457-462.
9. BBC News. (1999) Garcinia cambogia. Thursday, August
5.
10. Chen S-X, Min W, Boon-Nee L (1996). Active
Constituents Against HIV- 1 Protease From Garcinia
Mangostana. Planta Med. 62(4):381-382
11. Iwu M.M (1989) Food For Medicine Dietary Plants And
Masticatories As Sources Of Biologically Active
Substances, University of Ife, Nigeria, Pp :303-310 (7)
12. Mahendran P, Vanisree AJ, Devi CSS (2000) The

4 of 5

Antiulcer Activity Of Garcinia Cambogia Extract Against
Indomethacin-Induced Gastric Ulcer In Rats. Phytother Res.
16(1):80-83.
13. Okwu D.E., and O.Ekeke, (2003) Phytochemical
Screening And Mineral Composition Of Chewing Sticks In
Eastern Nigeria. Global J. Pure and Applied Sci., 9:235-238.
14. Olabanji,S.O., O.V. makanju, D.C.M Haque, M.C.
Buoso, D. Ceccato, R.Cherubini and G. Mooschini. (1996)
PIGE-PIXE Analysisof Chewing Sticks Of Pharmacological
Importance, Nuclear Instruments And Methods In Physics
Research, 113:368-372.
15. Farombi EO, Akanni OO, Emerole GO (2002).
Antioxidant And Scavenging Activities Of Flavonoid
Extract (Kolaviron) Of Garcinia Kola Seeds In Vitro. Pharm.
Biol. 40 (2)l:107-116.
16. Ebong OO, Korubo-Owiye T (1996) Comparison Of The
Effects Of The Seeds Of Garcinia Cola And Cola Acuminata
On Gastric Acid Secretion In Rats. West Afr. J. Pharmacol.
Drug Res. 12:51-54.
17. Akpantah A.O, Oremosu A.A, Noronhna C.C, Ekanem
T.B, Okanlawon A.O (2005) Effect Of Garcinia Kola Seed
Extracts On Ovulation, Oestrous Cycle, And Foetal
Development In Cyclic Feamle Sprague Dawley Rats Nig. J.
Physiol. Sci. 20(1-2):58-62.
18. Braide V., Agabe C.A., Essien G.E. and Udoh F.V.
(2003) Effect Of Garcinia Kola Seed Alkaloid Extracts On
Levels Of Gonadal Hormone And Pituitary Gonadotrophins
In Rat Serum. Nig J. Phy. Sci. 18(1-2):59-64.
19. Bolender R.P. (1978) Correlation Of Morphometry And
Stereology With Biochemical Analysis Of Cell Fractions.
Int. Rev cytol. 55:247-289.
20. Elias H.A Henning and D.E Scwartz (1971). Stereology
Applications To Biological Research. Physiol. Rev.
55:158-200.
21. Huttunen ET, Rompanen, Helminen HJ (1981) Histoquantitative Study On The Effects Of Castraction On The
Ventral Prostate Lobe. J. Anat. 132:357-370.
22. Guyton AC and Hall JE (2000). Textbook of Medical
Physiology. 10th Edition, W.B. Saunders Company.
Phildelphia. pennysylvania, pp. 916-920.
23. Akpantah AO, Oremosu AA, Ajala MO, Noronha CC,
Okanlawon AO (2003) The Effect Of Crude Extract Of
Garcinia Kola Seed On The Histology And Hormonal Milieu
Of Male Sprague-Dawley Rats' Reproductive Organs. Niger.
J. Health Biomed. Sci. 2(1):40-46.
24. Cotterih P, Scheinmenn F., Stenhuise, I (1978)
Composition of G.Kols seeds. J. Chem. Soc. Perkin . Trans;
1:532-533.
25. Attehsahlin A, Turk G, Karahan I, Yihnaz S (2006)
Lycopene Prevents Adriamycin-Induced Testicular Toxicity
In Rats. Fertil. and Sterl. Vol. 85, suppl. Pp 1216-1221.
26. Iwu MM and Igboko OA (1982) flavonoids of Garcinia
kola seeds. J. Natural Prod; 45: 650-651.
27. Young B & Heath JW. (2000) Wheather's Functional
Histology. A text and Colour Atlas. 4th Edition, Churchill
Livingstone, Philadelphia, USA Pg 332-336.

Micromorphometric and Stereological Effects of Ethanolic Extracts of Garcinia cambogia seeds on the
Testes and Epididymides of Adult Wistar Rats

Author Information
A. Adesanya Olamide
Department of Anatomy, Igbinedion University
A. Oluyemi Kayode
Department of Anatomy, Igbinedion University
A. Ofusori David
Department of Anatomy, Igbinedion University
O. Omotuyi Idowu
Department of Biochemistry, Igbinedion University
U. Okwuonu Christina
Department of Anatomy, Igbinedion University
O. Ukwenya Victor
Department of Anatomy, University of Lagos College of Medicine
A. Adesanya Rotimi
Department of pediatrics, Gbagada General Hospital,

5 of 5

