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Nauclea latifolia is known to possess various therapeutic properties. The present study was designed
to evaluate the anti-ulcer activity of agueous leaf extract of N. latifolia against indomethacin-induced
gastric ulcers in rats. Five groups of albino rats were pre-treated orally with: vehicle, distilled water
(ulcer control), cimetidine (100 mg/kg, reference control), and 170, 340 and 510 mg/kg N. latifolia leaf
extracts (experimental groups) respectively, 60 min prior to oral administration of indomethacin to
generate gastric mucosal injury. Seven hours later, the animals were sacrificed by a blow on the head;
their stomachs were removed and examined for ulcer index. The extract produced significant (P<0.05),
and dose dependent anti-ulcer activity against indomethacin-induced ulcers in rats. These results
suggest that the extract possesses significant anti-ulcer activity against experimentally induced gastric
lesions and may justify its use as an anti-ulcerogenic agent.
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INTRODUCTION

Peptic ulcer disease is the most common gastrointestinal
disorder in clinical practice. It is a chronic disease
characterized by ulceration in the regions of upper
gastrointestinal tract where parietal cells are found and
where they secret Hydrochloric Acid (HCI) and pepsin.
The anatomic sites where ulcer occurs commonly are
stomach and duodenum, causing gastric and duodenal
ulcer, respectively (Rang et al., 2003). Pathophysiology
of ulcer is due to an imbalance between aggressive
factors (acid, pepsin, helicobacter pylori, and non-

steroidal anti-inflammatory agents) and local mucosal
defensive factors (mucus bicarbonate, blood flow and
prostaglandins). Integrity of gastro-duodenal mucosa is
maintained through a homeostatic balance between
these aggressive and defensive factors (Raskin et al.,
1995). Herbal medicine deals with plants and plant
extracts in treating diseases. These medicines are
considered safer because of the natural ingredients with
no side effects (Clouatre and Rosenbaum, 1994).
Medicinal plants have been shown to possess
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gastroprotective activity in animal studies (Malairajan et
al., 2007; Rao et al., 2008). One of the herbs that have
great potential is Nauclea latifolia.

N. latifolia (smith) belongs to the family Rubiaceae. It is
commonly known as pin cushion tree being a straggling
shrub or small tree, native to the tropical Africa and Asia
(Gidado et al., 2005). It bears an interesting flower, large
red ball fruit with long projecting stamens. The red fruit is
edible but not appealing. N. latifolia is an evergreen multi
stemmed shrub or tree. It grows up to an altitude of 200
m. It is widespread in the humid tropical rainforest zones
or in the savannah wood land of West and Central Africa
(Burkil, 1985). N. latifolia is commonly known as “Ubulu
inu” among the Igbo in the Eastern part of Nigeria; as
“Tafashiya” among the Hausas in the Northern part of
Nigeria; as “Egbesi” among the Yoruba in the Western
part of Nigeria and as “Itu” among the Itsekiri (Arise et al.,
2012). N. latifolia herbal remedies have been commonly
seen in various cultures throughout recorded history and
still serve as the main means of therapeutic medical
treatment. It is found in areas like Abakaliki, Abuja,
Enugu, Akwa Ibom, Cross River, Kontagora, Shaki and
other parts of Nigeria. The wood of N. latifolia is termite
resistant and is used as a live stakes in farms. All parts of
the plants species are rich source of mono-terpene indole
alkaloid. It is used in the treatment of fever, diarrhea and
even as an anti-parasitic drug (Deeni and Hussain,
1991). The sticks are used as chewing stick and a
remedy against tuberculosis (Burkill, 1985; Esimore et al.,
2003). Scientific studies have established hypolipidemic
and hypoglycemic effects like most other plants extracts
(Schiff, 1970; Chong, 1991; Udoh, 1998; Eno and Owo,
1999). The anti-hypertensive effect and the phyto-
chemical screening of this herb have been also
documented (Udoh, 1998). Infusion and decoction of the
stem bark of the leaves of N. latifolia are used for
treatment of stomach pain and constipation (Eno and
Owo, 1999).

In Kano (Nigeria), the plant is used for tuberculosis
(Deeni and Husain, 1991). Abbiw (1990) stated that root
infusion of N. latifolia is used in Sudan for the treatment
of gonorrhea, its roots and leaves are used in Ghana for
treating sores. In Nigerian folklores, the fruit are
sometimes used in the treatment of piles and dysentery
(Reitman et al., 1957). In addition, the plant is used in the
treatment of sleeping sickness and to prolong menstrual
flow (Elujoba, 1995). Gidado et al. (2005) reported anti-
diabetic properties for the root and leaf extracts while
Taiwe et al. (2010) reported the anti-depressant and anti-
anxiety effects of the root extract of the plant. A decoction
of the stem in water has been demonstrated to exhibit a
high anti-parasitic potential (Benoit-Vical et al., 1998).
However, despite the acclaimed and documented uses,
there appears to be a paucity of literature on the anti-
ulcerogenic activities of this plant. Therefore, the current
study was undertaken to evaluate the anti-ulcer activity of
the aqueous leaf extract of N. latifolia against indomethacin
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-induced gastric ulcer in rats.

MATERIALS AND METHODS
Animals

Thirty (30) adult male albino rats (180 to 250 g) obtained from the
Central Animal House, Faculty of Basic Medical Sciences, College
of Health Sciences, Ebonyi State University, Abakaliki, Nigeria were
used for the experimental study. They were maintained under
standard laboratory conditions and were fed with standard rat's
pellets (Pfizer Livestock Feeds PLC, Enugu, Nigeria) and tap water
were given ad libitum. They were acclimatized for 2 weeks after
which they were divided randomly into five groups of six animals
each coded to prevent observer bias. Animal experimental studies
were conducted according to the guidelines of Institutional Animal
Ethical Committee (IAEC) of Ebonyi State University, Abakaliki,
Nigeria.

Drugs

Cimetidine was obtained from the Ebonyi State University Medical
Centre (EBSUMC) Pharmacy and was used as the reference anti-
ulcer drug. Cimetidine is Ho-receptor antagonist drug used for the
treatment of peptic ulcers. Cimetidine blocks H-receptor channels
in the wall of the stomach leading to reduction in acid production
allowing the stomach to heal. In this study, the drug was
administered orally to reference control group of rats in a dose of
100 mg/kg suspended in distilled water (5 ml/kg).

Plant material and preparation of aqueous extract

The fresh leaves of N. latifolia (family: Rubiaceae) were collected
within the campus of the Ebonyi State University, Abakaliki, Nigeria,
identified and authenticated by Mr. P. O. Ugwuozo in the herbarium
of the Botany Department of University of Nigeria, Nsukka, with
deposition of authenticated voucher specimen (UNH - 303i). Leaves
were separated from the stalks, washed with distilled water, and air-
dried in the shade for 7 to 10 days. The dried leaves were
pulverized to coarse powder. To 200 g of the powdered leaves in a
container with lid, 1 L of boiling water was added and covered. It
was allowed to stand for 24 h with intermittent shaking. The mixture
was then filtered with NO. 1 Whatman qualitative filter paper to
obtain a pure filtrate. The combined filtrate was concentrated in the
required doses of 170, 340 and 510 mg/kg/ 5 ml respectively
(Akpanbiatu et al., 2005). It was stored in the refrigerator
throughout the period of the experiment to preserve the prepared
extract.

Indomethacin-induced ulcers

Food was withdrawn 24 h and water 1 h before drug treatment
(Ibitoye et al., 2002). Animals in groups 1 and 2 received distilled
water and cimetidine, respectively, while those in groups 3, 4 and 5
were pre-treated with 170, 340 and 510 mg/kg of the extract. After 1
h, indomethacin (30 mg/kg/5 ml) was administered orally to all the
rats. 7 h later, the rats were killed by a blow on the head (Ukwe and
Nwafor, 2004). The rats’ stomachs were removed and each opened
along the greater curvature. After fixing the tissues by immersing in
10% formalin for 24 h, it was rinsed under a stream of water and
examined for ulcers. The ulcers were counted by the aid of a hand
lens (X- magnification) and ulcer score was calculated for each
animals according to the arbitrary scale used by Singh (1997),
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Table 1. Effects of N. latifolia aqueous leaf extract on indomethacin- induced ulcers in rats.

Group Treatment Dosage (p.o) Mean ulcer index + SEM Percentage protection (%)
1 Distilled Water 5 ml/kg 3.50+11.18 0.00
2 Cimetidine 100 mg/kg 0.83+ 0.69* 76.28
3 Extract 170 mg/kg 1.16+ 0.61* 66.85
4 Extract 340 mg/kg 0.66+ 0.36* 81.14
5 Extract 510 mg/kg 0.33+ 0.02* 90.57

*Significant. All values are expressed as mean + SEM; n = 6 in each group. *P<0.05 as compared with the negative control animal.

where 0 = no lesion, 1 = hyperemia, 2 = one or two slight lesions, 3
= very severe and 4 = mucosal full of lesion. Ulcer index was
calculated as mean ulcer scores (Tan et al., 1996).

Histological evaluation of gastric lesions

Immediately after macroscopic evaluation, the stomachs were
washed with saline and fixed in 10% buffered formalin solution for
histo-pathological studies. Sections of the gastric walls were made
at a thickness of 5 to 6 um, stained with hematoxylin and eosin
(H&E), were assessed for histo-pathological changes such as
congestion, edema, necroses and heamorrhage (Shahl and Khan,
1997). The microscopic slides were photographed.

Statistical analysis

Results were expressed as mean + S.E.M. The significance of the

data was calculated at the 95% confidence interval using the
Student’s ‘t’ test.

RESULTS
Gross evaluation of gastric lesions

As shown in Table 1, indomethacin induced ulcers in
100% of the animals in the negative control (distilled
water; 5 ml/kg) group. The ulcer index was 3.5+11.18,
which is characterized with severe disruption of surface
epithelium of gastric mucosa (Figure 1). Pre-treatment
with cimetidine significantly (P< 0.05) reduced the
severity of indomethacin-induced ulcers compared to rats
pre-treated with distilled water (ulcer control). The N.
latifolia leaf extracts were also shown to exert
cytoprotective effects in a dose-dependent manner
(Table 1).

Histological evaluation of gastric lesions

The cytoprotective effect was confirmed by histological
examination. The rats pre-treated with distilled water
(negative control) before administration of ulcer-inducing
indomethacin showed markedly extensive damage to the
gastric mucosa, with lesions extending deep into the
mucosal layer, and edema and leucocytes infiltration of

the sub-mucosa layer (Figure 1). Rats pre-treated with
340 or 510 mg/kg N. latifolia leaf extracts had
comparatively better gastric mucosal protection com-
pared to rats pre-treated with cimetidine or 170 mg/kg
plant extract as evidence by the marked reduction in
ulcer index, inhibition of edema and leucocytes infiltration
of the submucosa layer (Figures 2, 3 and 4). Percentage
inhibition to ulcer formation in rats by the extract was
calculated as follows:

Ulcer indeX control - Ulcer index test

% Inhibition of ulceration = x 100%

Ulcer index control

DISCUSSION

This research work was designed to investigate the anti-
ulcerogenic activity of aqueous leaf extract of N. latifolia
against indomethacin-induced gastric ulceration in albino
rats. The finding of the present study demonstrate that
aqueous extract of N. latifolia significantly protected
against mucosal damage induced by indomethacin and
curative ratios of plant extracts 170, 340 and 510 mg/kg
were 66.85, 81.14 and 90.57%, respectively. It is
remarkable that the leaf extract at 340 and 510 mg/kg
doses produced a greater protection than cimetidine (100
mg/kg) against the indomethacin. The effect of the extract
compared favorable to cimetidine 100 mg/kg (positive
control). However, the mechanism by which the agqueous
leaf extract on N. latifolia produced its gastroprotective
effects in rats is not clear. It has been established that
indomethacin is an ulcerogenic agent especially when
administered on an empty stomach (Blaargawa et al.,
1993). The ulcerogenic activity of indomethacin and other
non-steroidal anti-inflammatory agents as postulated
might be due to their ability to inhibit prostaglandin
synthesis (Vane, 1971). Several lines of evidence
suggest that prostaglandins inhibit gastric secretion and
are important to normal gastric physiology and mucosal
integrity (Robert et al., 1968; Jacobson, 1970; Main and
White, 1976). Some of the mechanisms suggested for
their effect include tightening of the gastric mucosal
barrier (Bolton and Cohen, 1979) and stimulation of the
gastric sodium pump (Robert, 1979).

The protective effect of the extract on indomethacin
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Figure 1. Histological section of the gastric mucosa in a rat pre-treated with
distilled water (ulcer control). 1, gastric pit; 2, columnar epithelium; 3, ulcerated
section of the epithelium. There is severe disruption of the surface epithelium,
deep penetration of necrotic lesions into mucosa and edema of submucosa
layer with leukocyte infiltration of ulcerative tissues (H&E stain, 10x).

Figure 2. Histological section of the gastric mucosa in a rat pre-treated with
cimetidine (100 mg/kg). 1, gastric pit; 2, columnar epithelium; 3, ulcerated section
of the epithelium. There is mild disruption of the surface epithelium and edema of
submucosa layer with leukocyte infiltration of ulcerative tissues (H&E stain, 10x).
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Figure 3. Histological section of the gastric mucosa in a rat pre-treated with N. latifolia
(170 mg/kg). 1, gastric pit; 2, columnar epithelium; 3, ulcerated section of the
epithelium. There is mild disruption of the surface epithelium and edema of submucosa
layer with leukocyte infiltration of ulcerative tissues (H&E stain, 10x).

Figure 4. Histological section of the gastric mucosa in a rat pre-treated with N. latifolia (510 mg/kg).
1, gastric pit; 2, columnar epithelium; 3, ulcerated section of the epithelium. There is mild disruption
of the surface epithelium and there is no submucosal edema and no leukocyte infiltration (H&E stain,

10x).

induced-ulcers in rats might be related to any of the
mechanism suggested. Infection of the stomach mucosa
with helicobacter pylori a Gram-negative spiral-shaped
bacterium is now generally considered to be a major
cause of gastro-duodenal ulcer (Rang et al.,, 2003).
Although, a number of anti-ulcer drugs such as H,
receptor antagonists, proton pump inhibitors and
cytoprotectants are available for ulceration, all these

drugs have side effects and limitations. Hot aqueous
extract also showed effectiveness against chloroquine
resistance strains of Plasmodium falciparum (Benoit-Vical
et al.,, 1998). Hot aqueous and ethanolic extracts were
demonstrated to exhibit strong anti-bacterial property
(Okiei et al., 2011). Alkaloid rich extract of N. latifolia can
react in vitro with mammalian DNA, leading to G2-M cell
cycle arrest and heritable DNA- damage. In the liver,



kidney and blood cells, it induces single strand breaks
(Traore et al., 2000). Phytochemical analysis identifies
indole-quinolizidine, alkaloids (glycoalkaloid), saponins
and tannins as the major components (Karou et al.,
2011). It has also been reported that, the flavonoids like
flavones, glycosides, tannins and isoflavonoid (Indicanine
B and C) have been isolated from its leaves (Yadava,

1999; Borrelli and 1zzo, 2001).

Flavonoids are among the cytoprotective materials for
which anti-ulcerogenic efficacy has been extensively
confirmed (Di Carlo et al., 1999; Borrelli and 1zzo, 2001,
Galati et al.,, 2001). It is suggested that, these active
compounds would be able to stimulate mucus,
bicarbonate and the prostaglandin secretion and
counteract with the deteriorating effects of reactive
oxidants in gastrointestinal lumen (Salvayre et al., 1982;
Asuzu and Onu, 1990; Suja et al., 2002). So the antiulcer
activity of the leaf may be attributed to its flavonoids
content.

Conclusion

The present study showed that pre-treatment with the
leaf extract of N. latifolia caused a beneficial effect on
indomethacin-induced gastric ulcers in rats as evident by
the reduction in the ulcer index. The gastroprotective
effect of the leaf extract is dose dependent and this may
justify its use as an anti-ulcerogenic agent. The exact
mechanism of action by which the extract protects
laboratory animals from experimentally induced gastric
ulcers as studied with indomethacin has not been
elucidated. Further studies are necessary to isolate the
responsible active compound(s) and elucidate its
mechanism of actions. If these findings are extrapolated
to man, aqueous leaf extract of N. latifolia may be
beneficial to peptic ulcer-prone individuals.
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