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ABSTRACT
Background: There is a claim in the folklore medicine of the use of
Garcinia kola (GK) seeds in the management of gastritis and gastric ulcer.
However, there has not been any scientific evidence in the literature that
substantiated or refuted this with regards to the management of gastritis
and gastric ulcerations in association with gastric morphological damage
and cytoarchitectural changes. Aim: This study aims at evaluating the
efficacy of the methanolic extract of GK (mGK) in the management of
gastritis and gastric ulcerations in rat model. Methods: Adult albino rats
with comparable weight were randomized into six groups. Group A was
administered 1ml/kg bw of distilled water three times daily. Group B and C
were administered ethanol (0.2ml/23g bw of 80% v/v) two hours prior
termination of experiment and 150mg/kg bw of mGK daily for three weeks
respectively. Group D was pre-treated with mGK and then ethanol as in
groups B and C. Group E was administered ethanol as in group B and posttreated with mGK as in group C. Group F was concomitantly treated with
mGk as in group C and ethanol as in group B. Results: Ethanol induced
gastritis and gastric ulceration. Treatment with mGK abrogated ethanolinduced gastric damage: it reduced the morphological damage score, ulcer
score, gastric wall thickness, and lipid peroxidation (p<0.05), and also
improved the cytoarchitecture of the gastric mucosa. Conclusion: This
study substantiated the gastroprotective potentials of mGK. The
mechanism of action could be associated with the anti-oxidative activities of
the flavonoid constituents.
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INTRODUCTION
Gastric ulcers are breaches in the gastric mucosa
that extends through the muscularis mucosae into
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the submucosa or deeper, which commonly occur
in the form of peptic ulcer or acute gastric
ulceration.[1] On the other hand, gastritis is the
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inflammation of the gastric mucosa, which is
[1]
basically diagnosed histologically. There has been
a remarkable increase in the contribution of
knowledge in the treatment of these pathological
conditions.
Folklore medicine has grown over the years
following the discovery of bioactive agents of plants
and scientific evidences to justify their uses in the
management of various clinical conditions. The
importance of phytotherapy cannot be overemphasized as plants have been proven to be
effective, less expensive, and safer.[2] The anti-ulcer
activities of various plants have been investigated.
Such
plants
include
Egletesviscosa,[3]
[4]
Landolphiaowarensis,
Hedrantherabarteri,[5]
[6]
SolanumnigrumLinn, and Garcinia kola.[7,8]
Garcinia kola seed, commonly known as bitter kola
belongs to a family of tropical plants known as
Guttifera.[9] In Nigerian languages, it is commonly
called Namijigoro in Hausa, Agbilu in igbo, and
Orogbo in Yoruba. Garcinia kola has economic
values across West African countries where the
seeds are commonly chewed and used for
traditional ceremonies.[10] The seeds are also used
in folk medicine in many herbal formulations and
have potential therapeutic benefits due largely to
the activity of their flavonoids and other bioactive
compounds.[11-17]
The antiulcer effect of petroleum ether extract of
Garcinia kola (GK) has been reported.[7] Similarly,
the antiulcer effect of diet containing GK has been
documented.[8] However, there is still dearth of
information in the open scientific literature on the
studies that evaluated the gastroprotective role of
the methanolic extract of GK in the management of
gastritis and gastric ulcerations in association with
gastric morphological damage and cytoarchitectural
changes. Therefore, we decided to provide
information on the gastroprotective potentials of
methanolic extract of GK (mGk) using rat model.

MATERIALS AND METHODS
Experimental animals
Male and female albino rats (Rattus norvegicus) of
Wistar strain of comparable weights were used for
the study. Rats were housed in clean standard
metabolic cages with free access to rat chow and
tap water free of contaminants. The cages were
contained in a well-ventilated standard housing
conditions (temperature: 25°C±2, photoperiod: 12h
natural light/dark cycle; humidity: 50-55%)
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Preparation of plant extract
[7]

The method described by Olaleye and Farombi
was used in the preparation of the extract with
some modifications. Briefly, the outer coats were
removed and the seeds were cuts into pieces and
air-dried. The air-dried seeds were grounded to fine
powder and methanolic extraction was done by
Soxhlet extraction. The yield was concentrated to a
solid.

Animal grouping and treatment
Thirty albino rats of both sexes were randomized
into six groups (A-F). Treatment was as follow:
Group A: received orally 1ml of distilled water daily
for 3 weeks (control group).
Group B: received ethanol (0.2ml/23g body weight
of 80% v/v) two hours before the animals were
sacrificed to induce gastric ulceration.
Group C: received mGK (150mg/kg p.o) daily for
three weeks.
Group D: received mGK (150mg/kg p.o)for three
weeks and ethanol (0.2ml/23g body weight of 80%
v/v) two hour before the animals were sacrificed;
mGK pre-treated
Group E: received ethanol (0.2ml/23g body weight
of 80% v/v) at the start of the administration, then
mGK (150 mg /kg p.o) was given throughout the
experiment; mGK post-treated.
Group F: received mGK(150 mg /kg p.o) for two
weeks & four days, then ethanol (0.2ml/23g body
weight of 80% v/v) was given once orally , after
which they received mGK(150 mg /kg p.o) for the
rest three days of that week; mGK concomitant
treatment

Induction of gastric ulceration
Gastric ulceration was induced by administering
0.2ml/23g body weight of 80% v/v ethanol. The
animals to be given the ethanol were fasted for 24
hours. 80 % v/v ethanol was prepared and given to
these animals using an oral cannula which was
connected to a hypodermic syringe. The oral
cannula was position at the back of the pharynx of
the rats into their oesophagus to prevent
inflammation of the tongue and the lining of the rats
mouth by the ethanol, then, the ethanol was
steadily administered at the dosage of 0.2ml/23g
body weight.

Morphological damage score, ulcer score,
and thickness of the gastric wall
Morphological damage was scored as described by
Zheng et al.[18] With the aid of a magnifying lens,
hyperemia was examined and scored. Also, the
inflammation developed was scored whether it was

linear or multiple as follows: no hyperemia, no
inflammation=0, hyperemia without inflammation=1,
hyperemia with linear inflammation=2, hyperemia
with multiple inflammation=3. Ulcer score was
[3]
determined as described by Rao et al. Gastric wall
thickness was measured using a vernier caliper
which was zeroed before use.

Morphological Damage Score
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Determination of lipid peroxidation status

Histological processing and examination
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Figure 1: Effect of Garcinia kola extract on morphological
damage score of gastric tissue
*p<0.05 vs group A
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Animals were sacrificed after the experimental
period, and the stomach of each rat was dissected.
The stomach tissues were homogenized in
phosphate buffer with the aid of a homogenizer,
and then centrifuge at 4000 revolution / minute for
ten (10) min. After wards, the supernatant layer was
then collected for the biochemical analyses.
Malondialdehyde (MDA), catalase (CAT), and
superoxide dismutase (SOD) were determined as
described in previous studies.[19-22]
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Small section of stomach were taken from two
distinct areas from each stomach and placed in
10% formalin for histological examination. The
stomach was fixed, cut into 5 μm sections, stained
with hematoxylin and eosin.
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Figure 2: Effect of Garcinia kola extract on ulcer score of
gastric tissue
*p<0.05 vs group A

Animals received humane care in adherence with
the guideline of the institution and as stated in the
National Institute of Health Guidelines for the Care
and Use of Laboratory Animals.

Statistical analysis
Data are presented as mean±SEM (n=5). Statistical
analyses were done using one-way analysis of
variance (ANOVA) to account for the different
treatments and were complemented with unpaired
t-test. Differences were considered statistically
[23]
significant at p<0.05.
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Figure 3: Effect of Garcinia kola extract on gastric wall
thickness
*p<0.05 vs group A

RESULTS
Effect of the extract on morphological
damage score, ulcer score, and thickness
of the gastric wall
Ethanol administration induced gastric damage and
ulcer in rats. Treatment with mGK significantly
(p<0.05) ameliorated this effect in a manner
suggestive that post-treatment and concomitant
treatment with mGK produced a better result than
mGK pre-treatment (figure 1 and 2). Similarly, mGK
treatment significantly (p<0.05) prevented increase
in the gastric wall thickness (figure 3).
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Effect of the extract on lipid peroxidation
status
Table 2 shows that mGK treatment significantly
(p<0.05) enhanced lipid peroxidation status by
reducing MDA, and increasing CAT and SOD.

Effect of the
examination

extract

on

histological

Histological studies also revealed that mGK
maintained the cytoarchitecture of the gastric tissue
by preventing gastric ulceration and infiltration of
the mucosa by inflammatory cells.
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Group A

Group C

Group E

Group B

Group D

Group F

Group A: The diagram above shows that the whole thickness of the stomach wall in the
control animal group is intact with absence of inflammatory cells in the mucosa layer of the stomach wall.
Group B: The above diagram shows the ulceration of the mucosa layer through the muscularis mucosa,
resulting in the exposure of the submucosa layer with infiltration of the mucosa layer of the stomach tissue
with dense number of inflammatory cells. Group C: The diagram above reveals that Garcinia kola extract
maintains the normal histology of gastric tissue. The gastric layers are intact and there are no infiltrative
cells. Group D: The above diagram shows ulceration of the gastric mucosa with preservation of some part
suggesting the ameliorating effect of Garcinia kola. There is less dense population of the inflammatory cells.
Group E: The above diagram shows regeneration of the gastric mucosa with few infiltrative cells. This is
suggestive of the alleviating effect of Garcinia kola. Group F: The diagram above shows intact gastric
mucosa with few infiltrative cells.
Figure 4: Histological examination of the effect of Garcinia kola extract on gastric tissue

DISCUSSION
Since many people now depend on herbal medicine
for health care, possibly because other treatments
modalities are becoming more expensive and often
carry serious side effects,[24] it is now necessary to
investigate options in folklore medicine for the
management of diseases. Several natural products
including Garcinia kola have been documented to
have antiulcerogenic effect.[3-8] However, none of
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these studies has reported the gastroprotective
effect of the methanolic extract of Garcinia kola, as
commonly used in the folklore medicine, in the
management of gastritis and gastric ulcerations in
association with gastric morphological damage and
cytoarchitectural changes. This study thus provides
scientific information on the therapeutic efficacy of
Garcinia kola in cases of gastritis and gastric
ulcerations.
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Table 1: Effect of Garcinia kola extract on Lipid peroxidation status of stomach tissue

Groups/Variables

MDA (IU/g tissue)

Catalase (IU/g tissue)

SOD (IU/g tissue)

Group A

0.82±0.9

0.00175±0.33

0.49±0.34

Group B

1.43±1.3*

0.00100±0.41*

0.16±0.23*

Group C

0.58±0.75*

0.00190±0.29*

0.95±0.09*

Group D

1.19±1.22*

0.00130±0.5*

0.40±0.29*

Group E

0.42±0.99*

0.00210±0.28*

1.4±0.53*

Group F

0.25±0.44 *

0.00250±0.32*

1.7±0.44*

*p<0.05 vs. group A
MDA: Malondialdehyde

Esimone et al.[25] documented the phytochemical
constituents of Garcinia kola seeds to include
saponins, tannins, flavonoids, proteins, glycosides,
reducing sugar, starch, sterols and triterpenoids,
with flavonoids predominating. Flavonoids have
been implicated as possible bioactive agents
responsible
for
antiulcerogenic
and
antiinflammatory effects.[26-30]
The significant (p<0.05) decrease in the ulcerogenic
indices (morphological damage score, ulcer score,
and gastric wall thickness) seen in this study are
indications of the ulcerogenic potentials of Garcinia
kola extract. Similarly, the maintenance of the
cytoarchitecture of the gastric mucosa with little or
no infiltration of inflammatory cells as seen in
histopathological examinations are pointers to the
anti-inflammatory (anti-gastritis) activities of the
Garcinia kola. This is in tandem with previous
studies that documented the antiulcer and antiinflammatory effects of flavonoids in various plant
extracts.[7,8,29,30]
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It has been documented that gastritis and gastric
ulcers are related with stress,[1] possibly by inducing
lipid peroxidation. This study reveals that Garcinia
kola extract prevented lipid peroxidation by
increasing the enzymatic anti-oxidants (catalase
and superoxide dismutase) levels and reducing
malondialdehyde (lipid peroxidation index). Garcinia
kola extract has previously been shown to improve
oxidative status.[31-33] Flavonoids have been
reported to inhibit isoforms of inducible nitric oxide
synthase (iNOS) and of cyclooxygenase (COX-2)
which are responsible for the synthesis of
prostaglandins and nitric oxide, as well as reactive
C protein and adhesion molecules, mediators of
inflammation.[34] The anti-inflammatory activities of
flavonoids is also complemented by their ability to
activate NF-E2related factor 2 (Nrf2), thus
increasing
anti-oxidant
defenses.[34]
The
antiulcerogenic and anti-inflammatory effects of
Garcinia kola extract might be associated with its
anti-oxidative potentials. The administration of the
extract which led to enhancement of lipid
peroxidation status may be responsible for the
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significant improvements
inflammatory indices.

on

ulcerogenic

and

Studies have implicated the flavonoid constituents
of plants in enhancing ulcerogenic and
inflammatory indices due to its anti-oxidative
[30]
effect.
The flavonoids present in the methanolic
extract of Garcinia kola might have helped in
enhancing the oxidative defense mechanisms
which led to significant reduction in the ulcerogenic
and inflammatory indices. This study also suggests
that post-treatment and concomitant treatment with
Garcinia kola is more efficacious.
In conclusion, results of this study provide scientific
evidence which lend credence to the use of
Garcinia kola extract in the folklore medicine in the
management of gastritis and gastric ulcerations.
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