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Aim of the current study was to validate gastric protective effect of Rocket “Eruca sativa” leaves extract on
experimentally-induced ulcer in albino rats. Gastric lesions in the rats were induced by noxious agent (ethanol).
The level of gastric malondialdehyde (MDA) were measured in the glandular stomach of rat, the ulcer index had
been measured. The gastric tissue was also examined histologically. The methanolic and chloroform leaves
extract was prepared by soxhelt method by using different solvent polarity (methanol and chloroform) and given
in a dose 250 mg/kg body weight. Methanolic Eruca extract significantly attenuated gastric ulceration induced by
necrotizing agent (99.9% ethanol). The extract significantly reversed the MDA level in gastric tissue homogenate
and ulcer index after ethanol administration, also significantly reduced these parameters when administered
prophylactically comparing with chloroform extract. The anti-ulcer effect was further confirmed histologically.
Methanolic rocket extract possesses antisecretory, cytoprotective, and anti-ulcer activities against
experimentally-induced gastric lesions. The anti-ulcer effect is possibly through prostaglandin mediated activity
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and/or through its anti-secretory and antioxidant properties. /

INTRODUCTION

Peptic ulcer disease is a chronic disease that affects
millions of people worldwide. It is believed that 10% of
the population will develop this disease at some point in
their lives!. Its believes that peptic ulcer develop due to
imbalance between aggressive factors (Helicobacter pylori,
NSAIDS, Gastric acid) and protective factors (Mucin,
Bicarbonate, and Prostaglandin) lead to interruption in
mucosal integrity2. Oxidative stress has emerged as one of
major pathogenic factors in peptic ulcer progression that
impair the cellular function and promote damage of
cellular organelles in the cell includes mitochondria,
lysosomes and nucleus?->.

Therefore, the scope for research into the therapy for
peptic ulcer has widened considerably. Even though the
objectives of therapy remain same viz. relief of pain,
promotion of ulcer healing, prevention of recurrences and
complications, there will be a definite role for new drugs.
The biological and experimental evaluation of plants based
on their use in the traditional system of medicine is a
sound and cost effective strategy to develop new drugs
from plants®.

Eruca sativa (rocket salad, Eruca sativa Mill. Or Eruca
vesicaria L.): is a member of the Brassicaceae family and is
extensively distributed in the Mediterranean region’.
Several studies of vegetable foods have demonstrated that
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several plants of the Brassicaceae family hold
phytochemicals such as flavonoids and glucosinolates8-19,
which have valuable health effects like cancer
prevention!1-15, Further, it has been broadly reported in

the literature that rocket has astringent, diuretic,
digestive, emollient, depurative, laxative, rubefacient,
tonic, stomachic, anti-inflammatory for colitis and

stimulant effects?6. Also it has uses such as, for stimulating
hair regrowth, the cure of oily scalp, and as a facial tonic?’.
In addition, the aphrodisiac properties of rocket have been
testified since ancient Egyptian and Roman times!819,
With all these qualities, it is also the simplicity with which
plant is grow, and has often been selected as experimental
material by researchers?20,

The aim of the current study is to validate gastric anti-
ulcer properties of Rocket “Eruca sativa” leaves on
experimentally-induced gastric ulcer in rats.

MATERIALS & METHODS

Preparation of Eruca sativa leaves extract

The classical chemical procedure for obtaining organic
constituent from dried plant tissue (roots, leaves, dried
seeds, heartwoods) was prepared by soxhelt apparatus by
using different solvent polarity?21.

Animals

The study was approved by the Scientific- and the Ethical-
Committee of the College of Pharmacy/ University of
Baghdad. The animals used in this study were divided into
seven groups as follow:

Group I: Eight rats administered distilled water 5 ml/kg22
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daily by gavage tube for 14 days. At day 15 the animals
were euthanized by diethyl ether. This group served as
negative control.

Group II: Eight rats administered distilled water 5 ml/kg
daily by gavage tube for 14 days. At day 15, the animals
were given a single dose of ethanol 5 ml/kg?3 by gavage
tube, then after one hour, the animals were euthanized by
diethyl ether. This group served as a positive control of
ulcer induction.

Group Ill: Eight rats received ranitidine 50 mg/kg?* daily
via gavage tube for 14 days, then at day 15, the animals
were administered a single dose of ethanol 5ml /kg; then
after one hour of ethanol administration, the animals were
euthanized by diethyl ether. This group served as a
positive control against ulcer (protective group).

Group IV: Eight rats received 250 mg/kg of methanolic
extract of Eruca sativa leaves?> by gavage tube for 14 days.
Then, a single dose of ethanol 5 ml/kg was administered at
day 15. The animals were euthanized by diethyl ether after
one hour of ethanol administration.

Group V: Eight rats received 250 mg/kg chloroform
extract of Eruca sativa leaves?5 by gavage tube for 14 days.
Then a single dose of ethanol 5 ml/kg was administered at
day 15. The animals were euthanized by diethyl ether after
one hour of ethanol administration.

Group VI: Eight rats received absolute ethanol 5 ml/kg by
gavage tube, then after one hour of ethanol administration
they received 250 mg/kg methanolic extract of Eruca
sativa leaves daily for 14 days. At day 15 the animals were
euthanized by diethyl ether. (Therapeutic Group)

Group VII: Eight rats received 1ml absolute ethanol by
gavage tube, then after one hour of ethanol administration
they received 250 mg/ kg of chloroform extract of Eruca
sativa leaves daily for 14 days, at day15 the animals were
euthanized by diethyl ether. (Therapeutic Group)

Malondialdehyde (MDA), the end product of lipid
peroxidation, was analyzed according to the method of
Buege and Aust in 197826, The scoring of stomach lesions
was as follows: Patchy lesions of the stomach induced by
ethanol were scored according to the method described by
Robert et al?’. Stomach tissues were prepared for
histological examination according to the method of
Junqueira et al in 199528 using paraffin sections technique.

Statistical analysis

The significance of differences between the mean values
was calculated wusing unpaired Student's T-test.
Comparisons among treated groups were made using
analysis of variance (ANOVA). P-values less than 0.05 were
considered significant for all data presented in this study.

RESULTS AND DISCUSSION

Impact on Malondialdehyde (MDA) Contents in Rats’
Stomach Homogenate:

Administration of absolute ethanol to rats significantly
(p<0.05) cause elevation of gastric mucosal MDA content
compared to the corresponding content in negative
control group (Table 1). Treatment of rats with either
Ranitidine or ESLE (both fraction) by gavage tube prior to
ethanol provoked significant (p<0.05) reduction in the
gastric mucosal MDA content compared the
corresponding content in ethanol and ranitidine-treated
animals (Table 1).

Treatment of animal with ESLE ( methanolic extract ) by
gavage tube prior to ethanol provoked significant (p<0.05)

reduction in the gastric mucosal MDA content compared
with chloroform extract.

Treatment of rats with either fraction of ESLE by gavage
tube after ethanol adminstration provoked significant
(p<0.05) decrease in the gastric mucosal MDA content
compared the corresponding content in ethanol-treated
animals. Mean while Treatment of rats with ELSE
(methanolic extract) by gavage tube after ethanol
adminstration provoked significant (p<0.05) reduction in
the gastric mucosal MDA content compared the
corresponding content in chloroform extract-treated
animals.

Table 1. Impact on Malondialdehyde (MDA) Contents
in Rats' Stomach Homogenate.

Treatment MDA contents in stomach
n=8 Homogenate pmol/g tissue
Negative Control (D.W.) 0.509 £ 0.001
Ethanol treated group 1.927 £ 0.002
Ethanol +Methanohc extract 0396 + 0.001
(Therapuetic group )

Ranitidine + Ethanol treated group 0.721+ 0.009
Ethanol +Chlor0f0rm extract 04227 + 0.002
(Therapeutic group)

Methanolic gxtract + Ethanol 0.506 + 0.001
(prophylactic group)

Chloroform _extract + Ethanol 0.547 +0.002
(prophylactic group)

- Each value represents Mean * Standard deviation

Impact on Ulcer Index (UI): (Gross Evaluation of
Gastric Lesions.)

Oral administration of absolute ethanol (99.9%) to rats
produced multiple mucosal lesions in the glandular
portion of their stomachs, which appeared as elongated
bands of thick, dark red and black lesions streak and
petechial lesions. Hyperemia was also seen on gastric
mucosa with blister on around the ulcer edge. Margins of
ulcer areas were sharply demarcated (Figure 1B)
compared to gastric mucosa from rats in the control group
that received D.W. which was smooth, intact, without -
congestion, -edema, and -erosion or -bleeding (Figure 1A).
Besides, high ulcer index was observed in stomachs of
ethanol-treated rats (Table 2).

Figure 1. Photograph illustrates gross appearance of
the gastric mucosa in rat.

A

(A) Rats treated with D.W (negative control). (B) Rats treated with 99.9%
Ethanol. (C) Rats pre-treated with Ranitidine before ulcer induction. (D)
Rats pre-treated with ESLE (chloroform extract) before ulcer induction.
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(E) Rats pre-treated with ESLE (methanolic extract) before ulcer
induction. (F) Rats treated with methanolic extract after ulcer induction.
(G) Rats treated with chloroform extract after ulcer induction

Animals treated with either Ranitidine or ELSE (polar and
non-polar extract) for 14 days prior to absolute ethanol
attenuated the mucosal lesions-induced by such chemical
(Figures 1C and D), and significantly (p < 0.05) reduction
of ulcer index compared to the ulcer index value of
ethanol-treated group (Table 2 and Figure 1). Normal
gastric mucosal appearance was observed in rats treated
with ESLE (both fraction) for 14 days after ethanol
administration (Therapeutic groups) (Figure 1E) with no
gastric lesions (ulcer index 0.0) (Table 2 and Figure 1)

Table 2. Ulcer index of study groups

Treatment Ulcer Index
(n=8) (un
Ethanol treated group 8.87 £ 0.35
Ranitidine + Ethanol treated group 1.875+0.35
Ethanol + Methanolic extract (Therapuetic group) 0.0 £0.0
Ethanol +Chloroform extract (Therapeutic group) 0.0 £0.0
Methanolic extract + Ethanol (prophylactic group) 1.125+£0.3
Chloroform extract + Ethanol (prophylactic group) 1.375+0.5

- Each value represents Mean * Standard deviation

Histological Examination
The histological examination of gastric mucosal sections
from each animal treated with 99.9% ethanol (5 ml/kg),
showed extensive disruption to the surface epithelium and
necrotic lesion, discontinuity of mucosa layer extended to
sub mucosa, sub mucosal edema and leucocytes
infiltration were noticed, compared with normal stomach
structure in negative control animals. (Figure 2, 3)

Figure 2. Section showing normal histological
structure of rat gastric mucosa.

Arrow represents muscularis mucosa; Bold orange Arrow represents
normal submucosa; Yellow Arrow represents normal serosa layer;
Magnification:200X, staining: haematoxylline & eosin.

Figure 3. Section showing morphological alteration of
stomachs from ethanol treated rats.

e
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Bold Black Arrow represent mucosal lesion (ulcer), severe disruption to the
surface epithelium with necrosis of gastric mucosa extended to submucosa.
Bold Blue Arrow edema of submucosa layer; Bold Green Arrow represent
leukocyte (neutrophils) infiltration of submucosa; Magnification: 400 X,
staining: haematoxylline & eosin.
Sections of stomachs of rats treated with Ranitidine prior
to ethanol showed marked gastric protection
characterized by preventing ethanol-induced necrosis in
the superficial layer of the gastric mucosa, but show mild
sloughing of gastric mucosa. (Figure 4)
Section showing the administration of 50 mg/kg
ranitidine improve ethanol-induced stomach ulcer.

Bold Blue Arrow: represent mId sloughing o gastri suf'ace fn‘ucosa with
remmaining normal other layers of stomach epithelial. Bold Red Arrow:
mild odema of submucosa. Magnification: 400 X, staining: haematoxylline
& eosin.

Sectins of stomachs of rats treated with methanolic Eruca
sativ leaves extract prior to administration of ethanol
showed slight sloughing of surface gastric mucosa. (Figure
5)

Figure 5. Section showing the administration of 250
mg/kg methanolic extract prior Ethanol
adiminstration (prophylactic group) improve Ethanol-
induced Stomach ulcer.

¢ PRGIER T E F oA S I -
Bold Blue Arrow represents sloughing of gastric surface mucosa with
remaining normal gastric mucosa.
Sections of stomachs of rats treated with methanolic Eruca
sativa leaves extract after administration of ethanol
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showed slight sloughing of surface gastric mucosa with
normal gastric mucosa and other stomach layers.

Section showing the administration of 250 mg/kg
methanolic extract after Ethanol adiminstration

group)

(Therapuetic Ethanol-induced

Stomach ulcer.

improve

Sections of stomachs of rats treated with Eruca sativa
leaves chloroform extract prior to administration of
ethanol showed sloughing of surface gastric mucosa and
certain degeneration of glandular crypts of mucosa.

Section showing the administration of 250 mg/kg
chloroform extract prior Ethanol adiminstration
(prophylactic group) .

-y L o .
Nt ok 1 Y

Bold Blue Arrow represent Iight surface mucosal gastri Ioughing. Bold
Green Arrow represent mild degeneration of gastric mucosa.

Sections of stomachs of rats treated with Eruca sativa
leaves chloroform extract after administration of ethanol
showed sloughing of surface gastric mucosa and normal
other parts of mucosa and other layers of stomach wall.
Section showing the administration of 250 mg/kg
chloroform extract after Ethanol adiminstration
(Therapuetic group).

) s & 7

Py Y b 9
Bold Blue Arrow represent slight surface mucosal gastric sloughing. Bold
Green Arrow represent mild degeneration of gastric mucosa
The results of this study showed that the methanolic
extract of Eruca sativa leaves possesses significant anti-
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therapeutic option for the treatment of gastric ailments.
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prostaglandins and mucus synthesis through its potent
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