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ABSTRACT

Anti-ulcer properties of the alkaloids isolated from the fruit of Cucumis
metuliferous was investigated in mice. Ethanol-induced gastric lesion was
used to assess the anti-ulcer activity. In this study, there was a significant

(p<0.05) decrease in haemorrhages and ulcerations of the gastric mucosa at
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500 and 1000 mg/kg of the alkaloid compared with control. The activity of
the extract is comparable to that of the standard control group administered
ranitidine (1 mg/kg). The alkaloids of C. metuliferus showed a demonstrable
potential as an anti-ulcer agent that could be used for the treatment of
peptic ulcer disease.

INTRODUCTION: Cucumis metuliferus belongs to the
family Cucurbitaceae a monoecious, climbing, annual
herb with staminate flowers that can be grown
practically anywhere provided the season is warm * %
The climbing plant grows and flowers with subsequent
fruiting as from July to September while the fruit
ripened from October to December >. The fruits have
spiny thorns, ovoid in shape about 8-10 cm long and 4-
5 cm in diameter, it turns from complete green to
yellow or orange colour when ripped. The white flat
seeds are embedded in the spongy mesocarp which is
sweet, bland or bitter in taste '. The plant has two
species identified by their taste, the sweet and biitter
species. The bitter form contains cucurbitans
(titerpenoids) which is a highly toxic compounds *. The
non bitter form has been found to be less toxic and
have been variously used and cultivated for their
medicinal and food values °.

Cucumis metuliferus has been variously claimed to cure
diseases such as peptic ulcer, hypertension, diabetes,
HIV/AIDS by traditional medical practitioners in
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Plateau state Nigeria. It has been reported that the
seeds and fruits of the plant are eaten raw as food
supplement and that it is highly valued for its
antihelmintic properties °. The fruit pulp has been
reported to increase sperm/semen integrity !

Peptic ulcer is a condition in which there exists a
discontinuity in the entire thickness of the gastric or
duodenal mucosa that persists as a result of acid and
pepsin in the gastric juice. This is as a result of
imbalance between defensive factors that protects the
mucosa and the offensive factors that disrupt this
important barrier ’. The anti-ulcerogenic activities of
many plant product has been reported to be due to an
increase in mucosal defensive factors rather than
decrease in offensive factors °.

The anti-ulcer property of the crude extract was
established in our laboratory °. The aim of this work is
therefore, to evaluate the anti-ulcer property of
isolated alkaloids from the fruit of Cucumis
metuliferous.
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METHODS:

Plant collection: The ripped fruits of  Cucumis
metuliferous were collected from cultivated field in
Abbatoir, Jos South Local Government Area of Plateau
state Nigeria in November, 2007. The fruits were
identified and authenticated by D.L. Wonang of the
Department of Botany, University of Jos, Jos, Nigeria.

Plant preparation: The greenish mesocarp and the
pulp content were separated from the seeds,
homogenized and passed through sieve size 0.25 mm
after thorough stirring. The juicy content was then
spread in trays and dried in a drying cabinet at a
temperature of about 58°C until dried. The dried pulp
content and the yellowish fibrous portion were then
reduced to fine particle size using mortar and pestle.

The alkaloidal constituent of the powder of Cucumis
metuliferous was isolated according to the standard
methods > . The isolated alkaloid was stored in air
tight container in a refrigerator until required for use.

Anti-ulcer study: Twenty adult mice weighing between
18 — 25 g were obtained from anima house of the
Department of Pharmacology, University of Jos,
Nigeria. After adaptation for three weeks, the animals
were divided into four groups of five animals each.

The animals were fasted with free access to water for
twenty four hours to ensure empty stomach. The
animals were pretreated with 1 ml of ethanol in water
(50% v/v) orally to induce gastric ulceration. Thirty
minutes after, the animals in group 1 were
administered 1 ml/kg of distilled water, group 4
received 100 mg/kg of ranitidine as standard drug
while group 2 and 3 received 500 and 1000 mg/kg of
the alkaloid respectively. All administration was done
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to expose the stomach which was then incised along
their greater curvature and gently rinsed with normal
saline. The stomach was placed on a glass and the
number and severity of the ulcerations were examined
using hand lens according to the method of Alphin and
Wart, (1967) to the following scale 12,

Greaterthan3 mm 3
Less than 3 mm : 2
Haemorrhaged ulcer : 1.0
Pinpoint ulcer : 0.5

Ethical Consideration: Ethical clearance and approval
for this study was obtained from the University of Jos
Animal Ethics Committee. The study was carried out
according to the guidelines on laboratory animal care
outlined by the committee.

Statistical Method: All results were expressed in mean
+ SEM and tests of significant differences between the
means were carried out using the student t-test and a
probability value of p<0.05 was considered to be
statistically significant.

RESULTS AND DISCUSSIONS: Alkaloids of Cucumis
metuliferous produced a dose dependent decrease in
the number and severity of gastric ulcerations. There
was a significant (p < 0.05) decrease in the gastric
lesions of the treated group compared with the control

group.

The results showed a significant decrease in the
number and severity of gastric ulcerations at 500 and
1000 mg/kg compared with the control, which was
administered distilled water (table 1). There was also
significant dose dependent decrease in the

orally using intubation tube. The animals were haemorrhage and pinpoint ulceration induced by
sacrificed by cervical dislocation one hour post ethanolin the treated group (see table 1).
administration of alkaloids. The abdomen was incised
TABLE 1: EFFECTS OF THE ISOLATED ALKALOIDS OF CUCUMIS METULIFEROUS ON GASTRIC MUCOSAL LESION ON MICE
. Mean Ulcer Score + SEM
>3mm <3mm P. point H. ulcer
Control distilled water 1ml/kg 1.2 +0.74 0.8+0.2 8.2+2.33 1.0+0.0
Alkaloids 500 mg/kg 0.8+0.80 0.8+0.37 3.842.48* 0.8+0.41
Alkaloids 100 mg/kg 0.6+0.40* 1.240.49 0.8+0.80* 0.2+0.20*
Ranitidine 100 mg/kg 0.0+0.0* 1.440.40 2.8+1.20* 0.0+0.00*
*p<0.05; n=5
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Ethanol induce ulcers in the gastric mucosa either by
decreasing mucosal blood flow, depletion of gastric
wall mucous content or decreased prostaglandins 1316
Ethanol has also been reported to cause gastric
mucosal lesions through vasoconstriction and release
of vasoactive substances such as histamine, and the
production of free radicals which causes a
discontinuity to the mucosal cell membrane 15,17,

Free radical scavengers protect the gastric mucosa
against alcohol induced gastric ulceration (18] Anyi-
ulcer drugs such as ranitidine a H, receptor antagonist
have been found to reduce mucosa lesions by
inhibiting the basal acid production or secretions B
While some drugs that offer gastric mucosa protection
by either potentiating mucosal defensive mechanism,
mucous secretion, production of prostaglandins,
increasing mucosal blood flow or decreasing
production and or secretion of gastric acid 13

The isolated alkaloids of Cucumis metuliferous
decreased ethanol induced gastric ulceration.
Tepermans and Sopper (1990) reported a similar effect
in the reduction of gastric acid histamine content in
experimental animals administered with isolated
flavonoids of Cucumis metuliferous 19, Wannang et al,,
(2009) reported that the pulp extracts of Cucumis
metuliferous increases mucosal integrity and reduces
the volume of gastric acid in mice. The result of this
current study showed that the anti-ulcer properties of
Cucumis metuliferous could be related probably in
parts to its alkaloidal constituents.

CONCLUSION: The isolated alkaloids of Cucumis
metuliferous has demonstrable dose dependent anti-
ulcer properties and offered gastric mucosal protection
in mice.

ACKNOWLEDGEMENT: The authors are grateful to the
laboratory technologist and staff of animal house unit,
Department of Pharmacology, University of Jos,
Nigeria.

REFERENCES:

1. Wannang NN, Jimam NS, Omale S, Dapar LMP, Gyang SS and
Aguiyi JC. Effect of Cucumis metuliferus (cucurbitaceae) fruits

3k 3k 3k sk 3k 3k ok %k ok 5k %k %k %k %k 5k %k *k k

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ISSN: 0975-8232

on enzymes and haematological parameters in albino rats.
African Journal of Biotechnology, 2007; 6(22):2515-2518.
Benzioni A, Mendlinger A, Ventura M, and Huyskens S.
Germination, fruit development, yield and post harvest
characteristics of Cucumis metuliferus. New Crops Wiley, New
York. 553-555.

Bates DM., Robinson RW, and Jeffrey C. Biology and Utilization
of cucurbitaceae. Cornell Publication, 2007. Electronic Version
retrieved June 2007.

Teuscher E, and Lindequist U. Triterpene. In: Biogene Gifte-
Biologie, Chemie Pharmakologie. New York, 1994. 159 — 175.
Enslin PR, Jourbert TG, and Rehm S. Bitter principles of the
cucurbitaceae Il, paper chromatography. Journal of South
African Chemistry, 1954; 7:131-138.

Cheij R. Encyclopedia of Medicinal plants. MacDonald 15 BUO,
1984. 356-10541-5.

Gosh S and Kinnear M. Peptic ulcer disease. In: clinical
pharmacy and therapeutics, edited by Roger W, 3rd Edition,
Churchill living stone, 2003. 143-161.

Goel RK, Chakrabarthy A, and Sanyal AK. The effect of biological
variables on the anti ulcerogenic effect of vegetable,, plantain
and banana. Planta Medica, 1985; 2:85-88.

Wannang NN, Gyang SS, Omale S, Dapar LMP, Jimam NS and
Anakwe C. The effect of Cucumis metuliferus E meye
(cucurbitaceae) on rat gastric functions and mucosal integrity.
Nigerian Journal of Natural Product and Medicine, 2009; 12:37-
39.

Trease GE and Evans WC. A text book of Pharmacognosy,
Baithiere Tindall, 11" Edition London, 1993.

Clarke EGC. Isolation and identification of drugs.
Pharmaceutical press, London, Vol. 2, 905.

Alphin FS ans Wart JW. Action of hexapyronium bromide on
gastric  secretions in dogs. Arch International B.E.
Pharmacodynamic Therapy, 1967; 168:82-100.

Willemijntje A, Hoogerwart J, and Pankaj JP. Agents used for
control of gastric acidity and treatment of peptic ulceration
gastro oesophageal reflux disease. In: The Pharmacological
basis of Therapeutics. 10" Edition. McGraw-Hill, 2001. 005 —
119.

Al-Harabi MM, Quershi S, Raza M, Ahmed MM, Afzal M, and
Shah AH. Gastric antiulcer and autoprotective effect of
Commiphora molmol in rats. J Ethnopharmacol, 1997; 55:141-
150.

Vanisree AJ, Mitra K. Shyamala S, and Devi CS. Anti-ulcerogenic
effects of UL-409 against experimentally induced gastric ulcer in
rats, Indian Journal of Pharmacology, 1996; 28: 65 — 268.

Martin MJ, Marheunda ME, Perez-Guenero C, Franco JM.
Antiulcer effect of narimgin on gastric lesions induced by
ethanol in rats. Journal of pharmacology. 1994; 49:144 — 150.
Hollander D, Taranawski A, Gergely H, and Zipser KD. Sucralfate
protection of the gastric mucosa against alcohol-induced injury;
A prostaglandin-mediated process. Scandinavian Journal of
Gastroenterol, 1984; 101:97-102.

Glavin GB, and Szabo S. Experimental gastric mucosal injury;
laboratory models reveal mechanisms of pathogenisis and new
therapeutic strategies: FASEB J. 1992; 6: 825 —831.

Tepperman B.L. and Sopper B.D. (1990). Effect of
sialoadenectomy on ethanol induced gastric mucosal damage in
rats; role of neutrophils, Canadian Journal of Physiology and
Pharmacology, 68:207 — 210.

Available online on www.ijpsr.com 2588



