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Effects of Momordica charantia L. (Cucurbitaceae)
on indomethacin-induced ulcer model in rats

Ratlarda indometazinle olusturulan tlser modeline kudret narinin etkileri

Giinnur OZBAKIS DENGIZ', Nesrin GURSAN?®
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Background/aims: Fruits of Momordica charantia L.-cucur-
bitaceae have been frequently used in folk medicine for rapid
healing of cutaneous lesions and peptic ulcer, especially in Wes-
tern Anatolia in Turkey. Methods: The anti-ulcerogenic effect
of the oily extract of Momordica charantia fruits was investiga-
ted in male Sprague-Dawley rats. Animals were separated into
six groups. Distilled water (control group), famotidine (40
mg/kg), oily extracts (56 and 10 ml/kg), and vehicles (olive oil -
5 and 10 ml/kg) were given orally (gavage). Thirty minutes la-
ter indomethacin (25 mg/kg) was administrated to all the gro-
ups. Six hours later, animals were killed with decapitation. For
each stomach, ulcerated and total areas were measured (mm?).
The ulcer indexes for each stomach and the ulcer inhibition ra-
tes for each group were calculated, after which the stomachs we-
re evaluated pathologically (polymorphonuclear leukocytes in-
filtration). Results: Ulcer inhibition rates were as follows: fa-
motidine -91.54%, oily extract (5 ml/kg) -53.80%, oily extract
(10 ml/kg) -98.04%, vehicle (olive oil -5 ml | kg) -18.40%, and ve-
hicle (olive oil -10 ml/kg) -88.02%. According to polymorpho-
nuclear leukocytes infiltration, oily extract (10 ml/kg) and ve-
hicle (10 ml/kg) had similar effects to famotidine. Conclusi-
ons: The olive oil extract of M. charantia fruit did show a pro-
tective effect macroscopically.
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INTRODUCTION

Fruits of Momordica charantia L.-cucurbitaceae
have been frequently used in folk medicine in Tur-
key (especially in Western Anatolia) and in many
other countries. Momordica charantia is known as
"Kudret Nart" in Turkey (1). Its fruits are oblong-
shaped, 5-15 cm long, pendulous, orange-colored
when mature and green or whitish when unripe,
and the pulp is blood-red or scarlet after dehiscen-
ce. The common preparation, in Turkish folk me-
dicine, is to use the oily extract; the whole mature
fruits of M. charantia are cut into pieces and put

Amag: Kudret Nari (Momordica charantia L.-cucurbitacea)
Tiirkiye'de ézellikle Ege Bolgesi'nde, halk tababetinde, cilt lez-
yonlarinin ve peptic iilserin hizli iyilesmesinde siklikla kulla-
nilmaktadir. Yontem: Kudret nari meyvelerinin zeytinyagi
ekstresinin antiiilserojenik etkisi, Sprague-Dawley erkek ratlar-
da degerlendirildi. Denekler altt gruba ayrildi. Distile su (kont-
rol grubu), famotidin (40 mg/kg), yagl ekstre (5 and 10
ml/kg), ve tasiyict (zeytinyagi- 5 and 10 ml/kg) agiz yoluyla ve-
rildi. 30 dakika sonra biitiin gruplara indomethazin (25
mg/kg) yine agiz yoluyla wygulandi. 6 saat sonra, denekler 6l-
diiriildii. Her midenin toplam ve iilsere alanlari (mm?®) él¢iildii.
Her mide icin iilser indeksleri ve her grup igin iilser inhibisyon
oranlart hesaplandi. Daha sonra mideler patolojik olarak (po-
limorfoniikleer lokosit infiltrasyonu) degerlendirildi. Bulgu-
lar: Ulser inhibisyon oranlart siraswyla séyleydi: famotidin -%
91,54, ekstre (5ml/kg) -%53,80, ekstre (10ml/kg) -%98,04, tast-
yict (zeytinyagr -5ml/kg) -%18,40, ve tasiyict (zeytinyagi
10ml/kg) -%88,02. Polimorfoniikleer lokosit infiltrasyonu so-
nuglarina gore ise: ekstre (10 ml/kg) ve tasiyict (10 ml/kg) fa-
motidine benzer etkiler yapmislardir. Sonu¢: Kudret narinin
yagl ekstresi makroskopik olarak koruyucu etki sergilemistir.

Anahtar kelimeler: Kudret nari (Momordica charantia L.),
mide ulseri, indometazin, sican

inside a jar of pure oil or almond oil and left under
sunshine until the seeds have melted (two or three
weeks), and then they are homogenized by pres-
sing with a hard material, i.e. spoon. This oint-
ment is applied to cutaneous lesions for rapid he-
aling and is used in treatment of peptic ulcer (2).
This fruit has been reported as having antioxidant
activity and as containing mucin, momordicine,
resin, saponic glycoside, alkaloids, polysaccharide
and high carotinoids (2-5).
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The aim of the present study was to evaluate both
macroscopically and microscopically the anti- ulce-
rogenic effect of the olive oil extract of M. charan-
tia L. fruit against an indomethacin-induced ulcer
model in the rat.

MATERIALS AND METHODS
Drugs and Chemicals

Plant material, olive oil (Sihhat® -drinkable olive
oil- acidity 0.25-0.30%), famotidine (Ilsan A.S.-
Turkey) and indomethacin (Merch Sharp & Doh-
me) were used, and all were given orally (gavage)
with a metal orogastric tube. Indomethacin and
famotidine were dissolved in distilled water.

Preparation of Plant Material

M. charantia L. mature fruits were purchased
from a garden in Izmir-Dikili (West Anatolia) in
October 2000. The fruit was identified by the Bo-
tanical Institutes, Ataturk University, Erzurum,
Turkey, where a voucher specimen is kept. 500 g
cut fruits of M. charantia L. were added into the
500 g olive oil and refrigerated (+ 4°C). Approxi-
mately 15 days later (when completely dispersed
in olive oil), the oil was filtered with a small fine
sieve and centrifuged, and then only the oily part
was prepared for use.

Animals

Male Sprague-Dawley rats (150-200 g) used in the
study were obtained from the Animal Laboratory
of the Pharmacology Department (Medical Fa-
culty of Atatiirk University-Erzurum). The ani-
mals were maintained in standard laboratory con-
ditions. Food was withdrawn 24 h before the expe-
riment, but the animals were allowed free access
to water. Experiments were in accordance with
the recommendations from the Declaration of Hel-
sinki and the internationally accepted principles
in the care and use of experimental animals.

Procedure

The anti-ulcerogenic effects of Momordica charan-
tia fruits were investigated on an ulcer model pro-
duced by indomethacin (6).

Animals were separated into six groups:
Control (distilled water -5 ml/kg), famotidine (40
mg/kg), oily extract of M. charantia L. fruit (5 and
10 ml/kg), and vehicle (olive oil - 5 and 10 ml/kg),
respectively (groups 1, 2, 3, 4, 5 and 6). Distilled
water, famotidine, extracts and vehicles were gi-
ven orally, and 30 min later indomethacin (25
mg/kg-per oral) was administrated to all the gro-
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ups. Six hours later, the animals were killed by de-
capitation. The stomachs were removed, opened
along the great curvature and washed with tap
water to remove gastric contents, and examined
under a dissecting microscope with square-grid
eyepiece to assess the formation of ulcers. For
each stomach, ulcerated and total areas were me-
asured as mm®.

The ulcer indexes (UI) for each stomach were
calculated using the following formula:
UI = [Ulcerated area / Total stomach area] X 100,
and the ulcer inhibition rates (UIR) for each group
were calculated as:

UIR (%)= [ (UIcontroL-UlITrEATED/UICONTROL) ] X 100.
Pathological Analysis

The stomachs were fixed in 10% formalin solution
and routinely processed for paraffin embedding.
From each sample, 4um thick sections were obta-
ined and stained with hematoxylin-eosin to evalu-
ate morphological damage. Gastric damage was
scored for each histological section as follows (7):
score 0- no lesion; score 1- diffuse hyperemia; sco-
re 2- one or two hemorrhagic lesions or erosions;
score 3- three to five hemorrhagic lesions or erosi-
ons; score 4- more than five hemorrhagic lesions or
erosions; score 5- 20 to 40% of total gastric surface
with hemorrhagic lesions or multiple erosions;
score 6- more than 40% of total gastric surface
with hemorrhagic lesions or multiple erosions.
Polymorphonuclear leukocytes (PNLs) were coun-
ted in 10 separate microscopic fields (X 200) from
two sections from one animal and arithmetic me-
an was calculated.

Analysis of Results

All values are expressed as mean = SEM. Results
were analyzed using Kruskal Wallis variance
analysis, followed by Mann-Whitney U test (2-ta-
iled). The level of significance was accepted at p <
0.05.

RESULTS

Oily extracts of the M. charantia fruit and vehicle
showed protective effects on indomethacin-indu-
ced ulcer (Table 1, Figure 1). Vehicle (10 ml/kg)
had a protective effect equal to that of famotidine.
When each extract group was compared with its
respective vehicle group, extract group (5 ml/kg)
had decreased the Ul in comparison to vehicle (5
ml/kg), but the difference was not significant sta-
tistically (p>0.05). The 10 ml/kg extract group de-
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Table 1. Anti-ulcerogenic effects of olive oil extracts of M. charantia fruits against indomethacin-induced

ulcerogenesis

Ulcerated Ulcer Index (%) Ulcer Inhibition Ulcer PNL counts
Groups name n Animal (Mean+SEM) Rate (%) Score (Mean+SEM)
Control (only indomethacin) 8 8/8 8.122+0.798 - 6 21.5+3.851
Famotidine (40 mg/kg) 8 6/8 0.687+0.485"" 91.54 2 10.1+1.233*
Oily extract (5 ml/kg) 8 8/8 3.752+0.698"+* 53.80 3 13.4+1.392
Oily extract (10 ml/kg) 8 2/8 0.159+0.101*+4 98.04 2 8.6+0.733"
Olive oil (5 ml/kg) 8 8/8 6.627+1.398%* 18.40 3 18.6+2.305%**
Olive oil (10 ml/kg) 8 8/8 0.973+0.304* 88.02 2 9.6+1.097*

4p < 0.05: in comparison to respective vehicle groups (for the oily extract groups), p < 0.05; “p < 0.01; **p < 0.005: in comparison to control group
(only indomethacin), and *p < 0.05; **p < 0.01; ***p < 0.005: in comparison to famotidine group (Mann-Whitney U test)

monstrated decreased Ul in comparison to vehicle
(10 ml/kg), and this decrease was significant sta-
tistically (p<0.05).

According to PNL data (Table 1, Figure 1), both
the vehicle and the extracts had decreased the
PNL counts, in comparison to the indomethacin
group, and the extract (10 ml/kg) and vehicle (10
ml/kg) demonstrated similar effects to famotidine.
Extract groups (5-10 ml/kg) decreased the PNL co-
unts in comparison to the respective vehicle gro-
ups, but differences were not significant statisti-
cally (p>0.05).

30

Ulcer index
PNL

Vehicle
5 ml/kg

Vehicle
10 ml/kg

Extract
10 ml/kg
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5 ml/kg

Control  Famotidine

4p < 0.05: as compared to respective vehicle groups (for the oily extract
groups), 'p < 0.05, *p < 0.01, **p < 0.005: as compared to control group
and *p < 0.05, **p < 0.01, ***p < 0.005: as compared to famotidine group
(Mann-Whitney U test)

Figure 1. Effects of M. charantia extract, vehicle and
famotidine against indomethacin-induced ulcer model
in rats

DISCUSSION

In our study, the oily extract and olive oil at high
doses are effective against indomethacin-induced
ulcer model, and the high-dose extract is more ef-
fective than famotidine. It is well known that ul-
cer results from an imbalance of the interactive
process of aggressive and defensive factors of the

stomach. Ulcer formation induced by indometha-
cin is known to be related with inhibition of cyclo-
oxygenase that prevents prostaglandin biosynthe-
sis, which in turn inhibits the release of mucus, a
defensive factor against gastrointestinal damage
(8). Recruitment and activation of neutrophils in
gastric mucosa are crucial in indomethacin-indu-
ced gastric injury, and it has been reported that
indomethacin-induced gastric mucosal damage pe-
aked six hours after administration (9). In our
study, animals were sacrificed six hours later, and
the extract (10 ml/kg), olive oil (10 ml/kg) and fa-
motidine decreased the PNL infiltration in compa-
rison to the control group, and this decrease was
statistically significant. But, when the extract gro-
ups were compared with respective vehicles (olive
oil), similiar effects were observed. That is to say,
the extract was not effective against indometha-
cin-induced PNL infiltration. Anti-ulcerogenic ef-
fects of this fruit have been examined in various
experimental ulcer models, but we could not find a
histopathological study of any extract of the fruit.
In a previous study (10), anti-ulcerogenic activity
of this fruit (various extracts) was studied using
immobilization plus cold-induced stress and indo-
methacin-induced ulcer models in rats; material
and fractions were found to be totally ineffective.
The authors even claimed that olive oil itself was
more effective than the oily extract of the fruit and
that the fruit had a placebo effect. The reason for
the difference between the study of Yildirim (10)
and our study may be that indomethacin was ad-
ministrated at a 30 mg/kg dose in Yildirim’s study,
and at a 25 mg/kg dose in our study. In another
study (5), anti-ulcerogenic activity of the olive oil
extract of the fruit was studied against ethanol-in-
duced ulcerogenesis, and a dose-dependent anti-
ulcerogenic activity (94.5-97.9% inhibition) was
observed. The authors had suggested that a cor-
rect model might be crucial for the activity assess-
ment of the fruit. In our study, the extract showed
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a dose-dependent anti-ulcerogenic activity (UIR=
53.80-98.04%) in comparison with the control gro-
up (only indomethacin). When the anti-ulceroge-
nic activities (UIR) of the extract groups versus
respective control (vehicle) groups were calcula-
ted, they were 43.38% and 83.66% for the extract
at 5 and 10 ml/kg doses (p= 0.055 and p= 0.015),
respectively. That is to say, the anti-ulcerogenic
activity of the extract at 10 ml/kg dose is statisti-
cally significant.

It has also been suggested that M. charantia fruit
has antispasmodic and anti-cholinergic effects
(11), that the fruits have antioxidant activity, with
the fruit juice being a strong scavenger of supero-
xide and hydroxyl radicals (12), and that chloro-
form fraction of the fruits have shown some inhi-
bitory activity against standard and clinical stra-
ins of Helicobacter pylori (13).

REFERENCES

1. Yesilada E, Sezik E, Honda G, et al. Traditional medicine
in Turkey IX: folk medicine in north-west Anatolia. J Eth-
nopharmacol 1999; 64: 195-210.

2. Baytop T. Tiirkiye’de Bitkilerle Tedavi Gegmiste ve Bugiin.
Istanbul: Nobel Tip Kitabevleri, 1999; 279-80.

3. Scartezzini P, Speroni E. Review on some plants of Indian
traditional medicine with antioxidant activity. J Ethnop-
harmacol 2000; 71: 23-43.

4. Lewis WH, Elvin-Lewis MPF. Medical botany, plants affec-
ting man’s health. New York: 1977; 35-36.

5. Girbiiz I, Akyiiz C, Yesilada E, et al. Anti-ulcerogenic ef-
fect of Momordica charantia L. fruits on various ulcer mo-
dels in rats. J Ethnopharmacol 2000; 71: 77-82.

6. Siileyman H, Demirezer LO, Biiyiikokuroglu ME, et al. An-
ti ulcerogenic effect of Hippophae rhamnoides L. Phytother
Res 2001; 15: 625-7.

7. Melchiorri D, Sewerynek E, Reiter RJ, et al. Suppressive
effect of melatonin administration on ethanol-induced gast-
roduodenal injury in rats in vivo. Br J Pharmacol 1997,
121: 264-70.

8. Bandyopadhyay SK, Pakrashi SC, Pakrashi A. The role of
antioxidant activity of Phyllanthus emblica fruits on pre-

vention from indomethacin-induced gastric ulcer. J Eth-
nopharmacol 2000; 70: 171-6.

OZBAKIS DENGIZ et al.

In non-steroidal anti-inflammatory drugs-induced
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le of oxygen free radicals in mediating the micro-
vascular disturbance associated with gastric mu-
cosal injury (14), but we could not study the anti-
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nic activity. It has been reported that olive oil inc-
ludes oleic acids and that it decreases gastric acid
secretion by increasing the secretin secretion (15).
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countries.
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