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The aerial part of Caralluma dalzielii has been used by traditional healers in the North-west
Nigeria for the treatment of stomach related problems including pain in the epigastrium. The study
evaluated the antiulcer activity of aqueous extract of the aerial parts of Caralluma dalzielii
(AECD) in Wistar rats. Phytochemical analysis of AECD was determined. The antiulcer activity
of AECD (100, 200 and 400 mg/kg) was evaluated in absolute ethanol and indomethacin-induced
ulcer models in Wistar rats following established methods. In the two models, ulcer indices and
percentage gastroprotection were determined. Histopathological examination of the excised rats’
stomachs was carried out. The result of the phytochemical analysis of AECD showed the presence
of flavonoids, tannins, saponins, sterols, and glycosides. AECD caused a significant (p <0.05-
0.001) decrease in mean ulcer indices in absolute ethanol (83.4-100%) and indomethacin-induced
(31.6-81.6%) ulcer models compared with the control. The decrease in the ulceration in the two
models were dose-dependent. Histological assessment of the stomachs showed an increase in
repair of the mucosal membrane as the dose of AECD increased. There was a complete repair of
the mucosal membrane at 400 mg/kg in the absolute ethanol-induced model. In conclusion, the
results suggest that AECD has antiulcer effect in the absolute ethanol and indomethacin-induced
ulcer models and this may be due to the presence of some bioactive compounds.
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Introduction

Peptic ulcer disease (PUD) is one of several disorders of the upper
gastrointestinal tract (GIT).! Peptic ulcer is a range of diseases consisting
of gastric and duodenal ulcers and gastritis.* Gastric and duodenal ulcers
are breaks in the gastric and duodenal mucosa respectively. Both gastric
and duodenal ulcers relate to the corrosive action of pepsin and
hydrochloric acid on the mucosa of the upper GIT. The integrity of the
GIT is dependent upon the balance between hostile factors such as gastric
acid, Helicobacter pylori, Non-steroidal anti-inflammatory drugs
(NSAIDs) and pepsin, and protective factors such as prostaglandins,
mucus, bicarbonate, and blood flow to mucosa . Injury to gastric and
duodenal mucosa develops when deleterious effects of gastric acid
overwhelm the defensive properties of the mucosa. Inhibition of
endogenous prostaglandin synthesis leads to a decrease in epithelial
mucus, bicarbonate secretion, mucosal blood flow, epithelial proliferation,
and mucosal resistance to injury. Lower mucosal resistance increases the
incidence of injury by endogenous factors such as acid, pepsin, and bile
salts as well as exogenous factors such as NSAIDs, ethanol and other
noxious agent.? Duodenal ulcers occur more frequently (about 80 % of
PUDs) than gastric ulcers.? 3
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Proton pump inhibitors, Hz-receptor blockers among others have been
used for the management of PUD. However, these drugs on clinical
evaluation have been found to cause high incidence of relapse, side effects
and development of tolerance 1. Hence the scientific validation of the
efficacy and proper utilisation of medicinal plants used in folk medicine
for the treatment of peptic ulcer diseases may offer opportunity to
overcome the limitations of conventional drugs for the management of
ulcer. There are many medicinal plants which have been reported to
possess anti-ulcerogenic activity.*° however, several others have not
been validated.

Caralluma dalzielii N.E. Brown (Apocynaceae) is found in abundance in
North-western Nigeria. It is a cactus-like shaped plant with 5-merous
flowers which serve to easily identify this species of genus Caralluma. In
Africa, this species is distributed across the Sahel,*? but grows better in
West Africa and Sudan 2 and can be up to 1 m high. The plant is perennial
with small, leafless succulents and rarely, with a few fleshy leaves.
Amongst the Hausa tribe of Nigeria, it is known as ‘Karan Massallachi’.
It is used to treat infertility, diabetes, leprosy, rheumatoid arthritis and
severe pain on epigastrium . The natives chew or sometimes make a
decoction of the plant and use to prevent stomach pain especially during
fasting and famine. Other reported ethnomedicinal uses for this plant are
for faintness due to fasting, convulsion, emesis, paralysis ' and otitis (61,
The chemical constituents of C. dalzielii have been investigated and five
new pregnane glycosides, caradalzielosides (A-E) isolated from its aerial
parts 1. Also, cytotoxic activities of its various pregnane glycosides
fractions have been documented.®
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Although the aqueous extract of the aerial parts of Caralluma dalzielii
(AECD) is popular in traditional medicine practice in North-west Nigeria
as a remedy for stomach pain, there is no scientific report on the anti-ulcer
potentials of the aqueous extract of the aerial parts of the plant. The study
is designed to investigate the anti-ulcer activity of Caralluma dalzielii on
absolute ethanol and indomethacin-induced ulcer in Wistar rats.

Materials and Methods

Plant collection and identification

The aerial parts of the plant were collected from Sokoto North local
government area of Sokoto State, on 20" June, 2016. It was identified and
authenticated by Dr. Halilu Mshelia of the Department of Pharmacognosy
and Ethnopharmacy, Usmanu Danfodiyo University, Sokoto. The plant
sample with voucher number Pcg/UDUS/Asdy/001 was deposited at the
herbarium unit of same Department.

Extraction of plant material

The aerial parts of C. dalzielii was air dried under shade for a period of
one month and pulverised. Three hundred grams (300 g) of the dried plant
powder was macerated in 5 L of distilled water at room temperature for 48
h. It was then filtered and the filtrate evaporated to dryness over a water
bath at 70°C.

Experimental Animals

Wistar rats of either sex weighing 200 - 250 g obtained from the animal
facility centre of Faculty of Pharmaceutical Sciences, Ahmadu Bello
University, Zaria, Nigeria were used for the experiment. The animals were
acclimatised in the experimental room for 2 weeks before the
commencement of the study. Standard commercial chow and water were
provided ad libitium for the animals. Housing conditions were maintained
at 25°C at 12 h day/ night light cycles. The study was approved by the
Animal Research Ethical Committee, Usmanu Danfodiyo University,
Sokoto. The care and handling of the animals were according to the
established public health guidelines for care and use of laboratory
animals.®

Preliminary phytochemical tests
Phytochemical analysis of AECD was carried out using standard
procedures.?® 2

Evaluation of antiulcer activity

Ethanol-induced model

The procedures for ethanol-induced ulcers were an adaptation of the
method of Hollander et al.? In this study, the rats were fasted for 24 h and
were then divided into 5 groups of 5 animals each. Group 1 received
distilled water (5 ml/kg) orally, groups 2, 3 and 4 received 100, 200 and
400 mg/kg oral doses of AECD respectively while group 5 received
omeprazole (20 mg/kg) orally and served as positive control. After 1 h, all
animals received 8 ml/kg oral dose of absolute ethanol. Two hours later,
animals were euthanized by exposing them to overdose of chloroform in
an enclosed chamber. Stomachs were then removed.

Indomethacin-induced ulcer model

The modified method of Kakub and Gulfraz®® was employed. Rats were
fasted for 24 h and afterwards grouped into 5 groups of 5 animals each.
Distilled water (5 mL/kg), AECD (100, 200, 400 mg/kg) and Omeprazole
(20 mg/kg) were administered orally to the animals in their respective
groups prior to induction of gastric lesions. Two hours after the respective
treatments, indomethacin at 100 mg/kg was administered orally to all the
groups. Four hours later, the animals were euthanized and stomachs
removed.

Determination of ulcer index

Immediately after the animals were sacrificed, the stomachs were excised
and dissected out along the greater curvature and the mucosa was rinsed
with cold normal saline (0.9 % NaCl w/v) to remove contaminants and
then stretched out as much as possible. The ulcerated surface in each
stomach was measured with a transparent millimetre (mm) scale rule.?
The sum of the lengths of all lesions for each stomach were used as the
ulcer index (UI) 29 and the inhibition percentage were calculated.?®
Gastroprotection/Inhibition (%) for all groups were calculated based on
the formula below:
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% gastroprotection/inhibition = UIC — UIT X 100

uiC
UIC (Ulcer index control) and UIT (Ulcer index in test rats)

Histopathological evaluation

The freshly excised stomachs were fixed in Bouin’s solution for
histological studies. The tissue sections stained with haematoxylin and
eosin were examined microscopically for histopathomorphological
changes.?

Statistical analysis

The results of the experiment were presented as mean + standard
deviation. Comparison between means was made using one-way analysis
of variance (ANOVA) and Student’s t-test. Significant differences were
considered at p < 0.05.

Results and Discussion

The percentage yield of the AECD was 18.7% w/w. The Phytochemical
screening gave positive test result for saponins, flavonoids, alkaloids,
sterols, terpenes, glycosides and tannins. It results were negative for the
presence of phenolic constituents. In the phytochemical analysis, the
AECD was found to possess flavonoids, tannins, saponins and sterols as
phytochemical constituents. Tannins are known to affect the integrity of
mucosa membrane. Tannins being astringent can precipitate micro-
proteins in the site of ulcer thereby preventing absorption of toxic
substances by forming a protective pellicle and resisting the mucous layer
against the attack of proteolytic enzymes.?”- % Saponins protect stomach
mucosa from acid by selectively inhibiting prostaglandin F2, which causes
vasoconstriction of mucosal blood vessels.?® Flavonoids act by increasing
the mucosal prostaglandin content, decrease of histamine secretion from
mast cells by inhibition of histidine decarboxylase and inhibition of
Helicobacter pylori growth. Free radical scavenging ability of flavonoids
has also been reported to protect the gastrointestinal tract from ulcerative
and erosion lesions.®® The presence of these phytochemical components
may also contribute to its protective effect by maintaining an effective
microvascular supply of gastric mucosa.

Oral administration of ethanol produced severe ulcerations in the untreated
animals (Figure 2E) with ulcer index of 68.25+ 4.08 (Table 1). However,
pre-treatment with AECD caused a significant (p < 0.001) decrease in the
ulceration in a dose dependent manner (Table 1). At a dose of 400 mg/kg
there was no ulceration noted (Figure 2C) and the gastroprotection was
100% (Figure 1). The extract caused more protection than the positive
control at all dose levels (Figure 1). Ethanol-induced gastric ulcer was
employed to study the cytoprotective effect of the extract. Ethanol-induced
gastric lesion formation occurs probably due to stasis in gastric blood flow
which contributes to the development of the haemorrhage and necrotic
aspects of tissue injury.® It produces mucosal damage by direct

Table 1: Effect of AECD on ethanol-induced ulceration in rats.

Treatment Dose (mg/kg) Ulcer index
Control - 68.25 + 4.08
AECD 100 11.36 + 0.62**
200 3.34 +0.25**
400 0+0**
Omeprazole 20 43.32 £0.97*

Values are expressed as mean £ SD (n = 5). Significance difference
compared to control group represented as *(p < 0.01), **(p < 0.001).

Table 2: Effect of AECD on indomethacin-induced ulceration in
rats.

Treatment Dose (mg/kg) Ulcer index
Control - 3040 +1.31
AECD 100 20.8 £ 1.90*
200 10.40 + 0.69*
400 5.6 +0.78**
Omeprazole 20 2.40 £ 0.32**

Values are expressed as mean £ SD (n = 5). Significance difference
compared to control group represented as *(p <0.05), ** (p < 0.01).
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Figure 1: Effect of AECD on percentage ulcer inhibition in Figure 3: Effect of AECD on percentage ulcer inhibition in
ethanol-induced ulcers. indomethacin-induced ulcers.

Figure 2: Effect of AECD pre-treatment on ethanol-induced gastric ulcer in rat Stomach tissue stained with haematoxylin and
eosin (200X). (A) stomach treated with AECD-100 mg/kg plus ethanol, (B) stomach treated with AECD-200 mg/kg plus
ethanol, (C) stomach treated with AECD-400 mg/kg plus ethanol, (D) stomach treated with omeprazole-20 mg/kg plus ethanol,
(E) stomach after ethanol treatment and (F) normal rat stomach.
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necrotizing action which in turn reduces defensive factors, secretion of
bicarbonate and production of mucus P4, When this happens, gastric
mucosal injury becomes evident. This leads to cell death and exfoliation
in the surface epithelium.

The AECD perhaps stimulated the growth of gastric mucosa epithelial
cells resulting in the observed cytoprotective effects in rats.
Histopathological studies further confirmed the extract’s mucosal
protective effect.

Oral administration of indomethacin produced ulcerations in the untreated
animals with ulcer index of 30.40 + 1.31 (Table 2). Pre-treatment with
AECD caused a significant (p < 0.05) decrease in the ulceration in a dose
dependent manner (Table 2). At 400 mg/kg mean ulcer index was 5.6+0.78
(Table 2) while the gastroprotection was 76.85% (Figure 3). In this case,
the positive control, omeprazole, conferred greater protection to the
animals than all the AECD treated groups (Figure 3). Indomethacin, an
NSAID, acts in a non-selective manner, principally by inhibiting activity
of cyclooxygenase enzyme, leading to a decrease in the production of
prostaglandins.® The inhibition of cyclooxygenase pathway increases the
level of leukotrienes in gastric mucosa. Leukotrienes exerts potent action
on mucosal vasculature leading to inflammation and pain.®* Inhibition of
cyclooxygenase also potentiates the gastric acid secretion effects of
histamine.*® Prostaglandin E2 produced by the gastric mucosa, inhibits
secretion of hydrochloric acid and stimulates secretion of mucus and
bicarbonate conferring cytoprotective effect on the mucosal layer. The
impairment of mucosal defence by indomethacin allows gastric acid to
elicit direct erosion of mucosal layer. The extract in a dose-dependent
manner alleviated this condition. The extract may therefore be acting
through prostaglandin-mediated pathway since non-prostanoid protects
gastric mucosa through the mobilization of endogenous prostaglandins.®
However, the gastroprotective effect in the absolute ethanol-induced
model was more potent than that of the indomethacin-induced model. This
may be because the extract could be acting more through prevention of
stasis in gastric blood flow than through prostaglandin pathway.

Conclusion

The aqueous extract of the aerial parts of C. dalzielii possesses antiulcer
activities in absolute ethanol and indomethacin-induced ulcer models in
Wistar rats justifying its use in the treatment of ulcer by traditional healers.
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