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Ethanol extract of dietary vegetable, Gongronema latifolium, was evaluated for anti-ulcer activity. The extract
was obtained from air-dried, pulverized leaves of the plant following its maceration in ethanol, filteration with
Whatman No. 1 filter paper and drying at 110°C. Fractionation of the dry crude ethanol extract was stepwisely
carried out in with n-hexane, chloroform and ethylacetate, respectively, and their residual ethanol extract
washed several times in ethanol. The four fractions were dried at low temperature and stored for use. The
anti-ulcer activity of the crude extract was tested on indomethacin-induced and acid/ethanol-induced models
of ulcer induction in rats. The activities of the fraction of the crude ethanol extract with respect, to reduction
of ulcer index was evaluated only on indomethacin-induced ulcer model. The crude ethanol extract
significantly (p<0.05) inhibited ulceration dose - dependently in the two ulcer models. This inhibition was
higher in acid/ethanol model than in the indomethacin-induced ulcer model. The sub-fractions from the crude
extract also inhibited ulcer with the chloroform fraction exhibiting the highest ulcer protection.
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INTRODUCTION

The epithelial lining of the gastric and intestinal mucosa
is continually exposed to varied changes in chemical
substances arising from intake of foods, drugs and drinks
(Banks et al.,, 1976). As a result, tremendous distur-
bances that may culminate in pathological conditions
such as ulcers, cancers could arise (Rang et al., 1995;
Piper and Stiel, 1986). Ulcers are open sores or wounds
appearing on the skin or mucus membrane caused by
destruction of surface tissue (BMA, 2002; Owu et al.,
2012). Peptic ulcer is one of the most rampart gastroin-
testinal (GIT) diseases creating a lot of pain and
discomfort (Singh et al., 2008; Owu et al.,, 2012).
Pathogenesis of ulcer has been attributed to effect of
acid/ethanol (Goulart et al., 2005), non-steroidal anti-
inflammatory drugs (NSAID), such as aspirin and
indomethacin, used to inhibit pains, arthritis and inflame-

mation (Vane, 1971) which can be complicated by
Helicobacter pylori infection (Calam and Baron, 2001).
Oxidative disturbances in the digestive system have also
been implicated in ulcers especially, that of the activities
of reactive oxygen species (ROS) (Repetto and Llesuy,
2002). Mucosal protection has been attributed to endo-
genous prostaglandin synthesis that stimulates the
secretion of mucosa and bicarbonate layer along the GIT
(Lanza, 1998).

Pharmacological intervention utilizing histamine Hp
blockers, antacids and anticholinergics have not suc-
ceeded to confer immunity from recurrence of disease or
total restoration due to a number of limitation (Akhtar et
al., 1992; Calam and Baron, 2001; Singh et al., 2008).
Many indigenous plants used as food and spices are
associated with bioactivities against ulcer and protection
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of gastric mucosa (Ubaka et al., 2009; Ukwe et al., 2010).
Plants such as Rodina rhomifilia containing c-glycosyl
flavones (Montanha et al., 2009 and Akudor et al., 2012)
or Piper nigrum with antioxidant property (Singh et al.,
2008) have been shown to exhibit ulcer protecting as well
as ulcer healing properties.

Gongronema latifolium is an edible, perennial climbing
vegetable located in many parts of Africa and Nigeria
where it is called “Utazi” in Ibo and “Orokeke” in Yoruba.

It contains bitter principle and has many folkloric
attributes as a healing herb (Dalziel, 1937; Ayodele,
2008). Several studies have revealed that its leaves and
stem possess anti-diabetic properties (Ugochukwu and
Babbady, 2003; Ezekwe 2005) and intestinal muscle
relaxant (Gamaniel and Akah, 1996; Edet et al., 2011)
and anti-inflammatory properties (Morebisi et al. 2002;
Etim et al., 2008). It is with these characteristics in mind
that this work was undertaken to ascertain the efficacy, if
any, of the vegetable on drug-induced ulceration.

MATERIALS AND METHODS

Plant

Fresh leaf samples of G. latifolium were detached from the stem
and dried under shade and pulverized.

Extraction

The pulverized leaves (1 kg) were macerated in 5 L of 96% ethanol
for 48 h. The extract was filtered with Whatman No.1 filter paper
and dried at 40°C.

Fractionation of crude ethanol extract

Serial fractionation of the crude ethanol extract (75 g) on silica gel
using successive volumes of n-hexane (5 L), chloroform (4.6 L) and
ethylacetate (2.3 L) was carried out and the residual fraction was
washed in ethanol (3.7 I); each fraction was dried and samples
stored for further analysis.

Animals

Albino mice (13) weighing between (17 - 30 g) were selected for the
acute toxicity study. Wistar albino rats (60) weighing (150 - 250 g)
were also used for the anti-ulcer activity. All were housed in metallic
cages, fed standard diet and water ad libitum and acclimatized for
seven days before the study.

Acute toxicity test

The evaluation of toxicity of the crude ethanol extract was
determined on mice by the Lorke (1983) method. A two-phase
assay involving initial, low dose (10, 100, 1000) mg/kg b.w of crude
were administered to three groups of 3 mice each and observation
made for 48 h. Then, a second phase using 1600, 2900 and 5000
mg/kg b.w was administered to three groups of one mice each and
a fourth group (saline). The mice were also observed for signs of
toxicity or fatality for 24 h.

Effect of crude ethanol extract on Indomethacin-induced ulcer

The method of Urishidani et al. (1979) was utilized. Gastric
ulceration was induced in four groups of four rats each using oral
administration of 20 mg/kg b.w. indomethacin, 30 min after each
group had received oral administration of its respective extract,
standard drug or saline. After 7 h, the animals were sacrificed in
ether chamber and stomachs excised, dissected, washed and fixed
in formal saline and mounted on slab. Ulcer craters or wounds were
counted, rated from 1-3 and used to compute the ulcer scores. The
ulcer indices of a group are summation of ulcer scores (number of
ulcer spots x their rating and divided by the magnification). The
percent ulcer inhibition was calculated.

The effect of acid/ethanol-induced ulcer (0.3 N HCI/60%
ethanol)

The method of Goulart et al. (2005) was employed. An identical set
of four groups of four rats each as above, that is, extract (100 /300)
mg/kg, control (saline 3 ml) and ranitidine (100 mg/kg) were set up.
Each group received its respective dose of extract and control
orally 30 min before 25 ml/kg of the acid/ethanol solution was
administered orally. After 1 h, the rats were sacrificed and their
stomachs prepared using the procedure above. Ulcer indices were
calculated.

Effect of crude ethanol extract and its fractions on
indomethacin-induced ulcer

The effect of the crude ethanol fractions (400 mg/kg) and crude
were tested at a higher level of induction using indomethacin (40
mg/kg). Seven groups of four rats each were administered their
respective extracts and the same procedures as above were
followed to determine ulcer indices.

Statistical analysis

The results obtained were expressed as mean+ standard error of
the mean (SEM) for the ulcer indices and also as percentage ulcer
inhibition. Differences between means were considered significant
at p<0.05 using students t-test.

RESULTS AND DISCUSSION

The result obtained from the acute toxicity study showed no
fatality so then the crude ethanol extract of G. latifolium was
safe for consumption up to 5,000 mg/kg b.w. Figure 1 shows
that the standard reference drug significantly (P < 0.05)
inhibited ulcer in rats induced with indomethacin. In the
same manner, the crude extracts dose-dependently
inhibited ulceration in rats. The highest inhibition of ulcer
was 46.5% in the rats administered 300 mg/kg ethanol
extract and this was better than the inhibition from ranitidine
(42.0%). Figure 2 also shows that in the acid/ethanol-
induced ulcer, the reference drug significantly (P<0.05)
inhibited ulceration in rats. Similarly, the extracts dose-
dependently and significantly (p<0.05) inhibited ulceration in
rats. However, the reference drug had a higher ulcer
inhibition (64.12%) than the highest extract dose of 300
mg/kg (62.46%). Table 1 shows the effect of the crude
ethanol extract and its fractions had on
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Figure 1. Effect of ethanol extract on G. latifolium (100, 300 mg/kg),
control (3 ml/kg, 0.9%Nacl) and ranitidine (100 mg/kg) on
indomethacin - induced gastric ulcer. ANOVA and students t-test
were used to determine significant difference from control.

severe ulceration induced by 40 mg/kg b.w indomethacin.
The highest inhibition of ulcer was given by the
chloroform fraction (78.2%) and the least by the residual
ethanol fraction (29.02). In comparison, the reference had
the highest ulcer inhibition (87.7%) while the crude
exhibited only (62.3%).

The outcome of this study revealed that the crude
ethanol extract and its fractions inhibited ulceration of the
gastric mucosa. Oral administration of these extracts prior
to the exposure of the gastric mucosa to necrotizing
agents (indomethacin and acid/ethanol) resulted in
significant protection from ulceration. The crude extract
dose-dependently inhibited ulcer formation in indomeO-
thacin and for acid/ethanol models. The extract was not
hindered by the mode of inducing the ulcer but compared
favourably with the reference drug ranitidine for the two
models, respectively. The crude extract also showed
significant inhibition of ulcer in a more severe ulcer
induction using 40 mg/kg indomethacin with ulcer inhi-
bition of 62%. In effect, the ulcer inhibition increased from
23% (100 mg/kg), 46% (300 mg/kg) to 62.3% (400
mg/kg). This showed a case of consistent dose- depen-
dent activity.

The performance of the fractions of the crude in ulcer
inhibition at a severe ulcer induction of 40 mg/kg
indomethacin was more impressive. The fraction with the
highest ulcer protection was the chloroform extract
followed by the n-hexane extract. The least was the
residual ethanol extract. This trend seems to suggest that
the components of the fractions must have a contributory
effect on their ulcer inhibition and these are located in the
non-polar phase. Phtochemical study by Ezekwe (2005)
showed that chloroform fraction contained alkaloid,
flavonoid in addition to steroids, terpenoid, fats and oils.
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Figure 2. Effect of ethanol extract of G. latifolium on (100, 300
mg/kg), control (3 ml 0.9% Nacl), and ranitidine 100 mg/kg on
acid/ethanol (25 ml) - induced gastric ulcer. ANOVA and Dunnets
test were used to determine significant difference from the
control.

The mechanism of ulcer inhibition by these extracts is
not very obvious. The maintenance of mucosal integrity is
achieved by a number of mucosal protective devices
among which are secretion and action of mucus and
bicarbonate (Rang et al., 1995; Shlafer and Marieb,
1989). Prostaglandins stimulate secretion of mucus and
bicarbonate (Rang et al., 1995) and especially

prostaglandin E2 and I2 are implicated in maintaining
gastric integrity (Hogan et al., 1994; Akudor et al., 2012)
and also mucosal integrity and regeneration (Lanza,
1998). However NSAID, such as indomethacin are potent
inhibitors of prostaglandin synthesis thereby promoting
ulceration (Vane, 1971; Shlafer and Marieb, 1989). From
this study, it can be seen that by inhibiting indomethacin
induced ulceration of the mucosa, the extracts may be
preventing the hindering generation of prostaglandin.

Another possible mechanism of ulcer protection is that
observed in the inhibition of acid/ethanol induced injury to
the mucosa. Ethanol challenge elicits production of
oxygen free radicals, that is, reactive oxygen species,
which generate lipid peroxidation that cause damage to
cell and cell membrane (Cheeseman, 1993; Pihan, 1987;
Owu et al., 2012). This result in lesions on the mucosal
membrane (Singh et al., 2008) and the gastric mucosal
ulceration causes severe damage to the system (Goulart
et al., 2005) which can be alleviated by antioxidant
especially from natura sources (Cetto and Llesuy, 2002).
The crude extract exhibited as much inhibition of ulcer
from acid/ethanol as the standard reference drug,
ranitidine. This tends to suggest that the crude ethanol
extract may be an inhibitor of reactive oxygen species
generation and may possess strong antioxidant property.
This needs to be investigated.



Table 1. Effect of sub-fractions and crude ethanol extract on indomethacin-induced ulcer.

Group Dose (ml/kg) Mean ulcer index Ulcer inhibition (%)
Control 3 6.10+0.94 0.00
n-Hexane 400 1.83+0.47* 70.00
Chloroform 400 1.33+0.37* 78.20
Ethylacetate 400 3.13+0.54* 48.69
Residual ethanol extract 400 4.33+0.49* 29.02
Ranitidine 100 0.75+0.16 87.70
Crude ethanol extract 400 2.30£0.47* 62.30

Ulcer indices are expressed as mean + SEM. *Statistical significance against control at P < 0.05 with ANOVA test,

followed by Dunnet posthoc analysis.
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