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Abstract

Background:

gastric ulcer is a state resulted from imbalance between the erosive
action of acid and pepsin & mucosal defense mechanism in the
stomach and may be correlated with antioxidant agents.

Materials and methods:

thirty five healthy albino male rats weighing 200- 220 grams were
involved in this study. The animals were allocated to five groups.
Each group was given orally one of the following agents:
Lansoprazole, Vanadyl sulfate, lycopene and distilled water as
control. After five days of treatment ethanol 95% was used orally
after one hour of the last dose. The animals were sacrificed one hour
later, the ulcer preventive index and free radicales and serum
electrolytes were estimated.




Results:

high concentration of ethanol was found to produce a ratio of 100%
ulceration in the stomach when administration done orally. The
preventative index of both Vanadyl sulfate, lycopene was highly
significant when compared to drug control (lansoprazole). All the
tested agents produced highly significant changes in free radicals of
the gastric tissue increasing GSH and decreasing MDA levels.
Serum electrolytes (Na*, K* and Ca*?) were significantly changed by
these agents.

Conclusion:

Vanadyl sulfate and Lycopene proved to have preventive effect
against ethanol induced gastric ulcer and the possibility to be used
after clinical trials for patients with gastric ulcers.
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Sulfate, Lycopene.
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Introduction

Gastric ulcer takes place as a result of an imbalance between the
corrosive action of acid — pepsin and mucosal defense mechanism. It
is entirely associated with H. pylori infections and partially with
NSAIDs induced injury ™. Studies showed that some strains of H.
pylori have a particular mechanism of injecting the inflammatory
agent peptidoglycan from their own cell wall into epithelial stomach
cells 2. H. pylori damage the mucosal defense system by reducing
the thickness of the mucus gel layer, diminishing mucosal blood flow
and interacting with gastric epithelium during all stages of infection .
The reactive oxygen species (ROS) have been shown to play a
crucial role in experimental gastric lesion induced by stress, ethanol
and NSAIDs. They play a role in prostaglandins synthesis, infiltration
of polymorphnuclear leukocytosis, induction of apoptosis and iniation
of lipid peroxidation ®\. The present study was performed to
investigate the preventive effect of both Vanadyl sulfate and
lycopene in comparison to Lansoprazole in ethanol — induced gastric
ulcer.

Materials and Methods

Thirty five healthy albino male rats weighing 200- 230 grams were
used in this study. They were supplied by animal house of Al-Nahrin
College of Medicine. They were fed daily on oxoid pallet, food with
held 24 hours before sacrifying the animals in the 5™ day but allowing
excess of water. The animals were allocated to five groups with
seven rats in each. Each group was given orally one of the
followings:

Group | (control) - received 1.5 ml of distilled water as a single daily
dose for 5 days



Group Il (ulceration) - received 1.5 ml of distilled water as a single
daily dose for 5 days

Group Il (drug control) - received 30mg/ kg Lansoprazole in 1.5 ml of
distilled water as a single daily dose for 5 days

Group IV - received 50mg/kg Vanadyl sulfate in 1.5
ml of distilled water as a single daily dose for 5 days

Group V - received 60mg/kg Lycopene in 1.5 ml of distilled water as
a single daily dose for 5 days

All the animals except group | were given 1.5 ml ethanol 95% orally
after one hour following the last dose of tested drugs then one hour
after the administration of ethanol all the animals were sacrificed
later. The main parameters used in the study concern the gastric
ulcer include: the number of lesions, total lesion length, total lesion
surface area, the preventive index, biochemical estimation of free
radicals in gastric tissue extract glutathione (GSH), malondialdehyde
(MDA) levels and serum Ca*?, Na*, and K* levels.

Stomach tissue Preparation

The rats’ stomach was separated and removed then opened along
greater gastric curvature. Washing with physiological saline then
immersed in freshly prepared phosphate buffer with PH 8. The
gastric tissue were harvested from the sacrificed animals and the
pieces were put in 10% neutral formalin solution embedded in
paraffin then stained and examined by dissecting microscope
binocular type Heerbrugy to measure the parameters of ulcer. Blood
samples were collected by intracardiac aspiration; they were put in
centrifuge at 3000 RPM for 15 minutes. The separated serum used
for biochemical estimation of serum Ca** Na*, and K* levels by
electrolyte analyzer. All data were analyzed using SPSS version and
paired sample t- test with level of significance (P<0.05).



Results

Ethanol was found to be highly effective to induce gastric lesions with
ratio of 100% when used orally in rats. The results of Vanadyl sulfate
and Lycopene revealed highly significant preventive index equal to
75.38 + 2.66 and 50.31 + 4.78 respectively as compared with
Lansoprazole 99.06 = 0.25 (as shown in table 1) . All the drugs
showed high significant changes in free radicals of gastric tissue
extract increasing GSH, and decreasing MDA levels. Serum
electrolytes also showed significant changes, the serum Na' level
highly decreased with Lycopene while serum Ca*? level highly
increased with Vanadyl sulfate as compared with lansoprazole
(shown in table 2).

Discussion

Ethanol in large dose causes gastric mucosal lesions in rats, include
ulcers and erosions similar to that occurred in peptic ulcer with
extensive visible hemorrhage. Most of these lesions were occurred in
the glandular portion of rat stomach while the non- glandular portion
remained intact [. Using distilled water alone (group I) produced no
changes in all parameters including the serum electrolytes while
ethanol (group II) caused damage to gastric mucosa associated with
production of free radicals leading to increased lipid peroxidation and
damage of the cells **® the obtained results showed that gastric
tissue extract of MDA levels increased while GSH levels decreased
these results were compatible with other results after administration
of ethanol "), Lansoprazole a proton pump inhibitor Group Il acts by
irreversible binding to H*. K* ATPase pump and effectively suppress
the gastric acid secretions®** Also it significantly change GSH and
MDH level, for these reasons it has a powerful gastroprotective
activity.



These result similar to others when they used esomeprazole against
ethanol induced ulcer . Lansoprazole increases serum K* and Na*
levels significantly due to Proton Pump inhibitor (PPI) action. Vanadyl
sulfate is an oxidative form of vanadium (group V) it is important for
normal bone growth & as a cofactor for enzyme reaction 2. It is
beneficial for diabetes hyperlipidemia and heart diseases . Our
study showed that Vanadyl sulfate has a preventive effect to ethanol
induced ulcer. This effect is supported by increased GSH and
decreased MDA levels of gastric tissue extract accompanied with
significant increase in Na* and highly significant Ca™ levels but no
available data are present. Lycopene is the most powerful antioxidant
carotenoids quencher of single oxygen (group V). It is a potent
neuroprotective, antiproliferative, antimutagentic, anti- inflammatory
agent "2 It provides protection against free radical tissue damage
caused by DNA. Lycopene extract may prevent colon, uterus,
prostate, bladder, and pancreatic carcinoma **!. The obtained result
of lycopene showed that this agent has significant preventive effect
against ethanol induced ulcer due to antioxidant activity. This effect
supported by increase GSH and decreased MDA levels of gastric
tissue extract. Lycopene is a phenolic compound that present in
plants and has highly significant lowering effects to Na* levels. The
preventive effect of both tested drugs is related to their positive
action on antioxidant system. In conclusion, there is possibility to use
these agents for patients with predisposing to peptic ulcer, but these
results should be confirmed by clinical trials.



Table.1 The effect of Lansoprazole & tested Agents on ulcers parameters (No. of
ulcer, total length of ulcers, total area of ulcers & preventive index).

Drug Dose No. of | Total length | Total | preventive

ulcer | of area of Index

ulcers(mm) ulcers

(mm?)

Ethanol 1.5 mi 8.86 | 10.35+£ 0.68 | 129.47+
95% +04 0.19

Lansoprazole | 30 mg/kg | 0.71+ | 2.29+0.64** 128 + 94.06 =
0.18 ** 0.32** 0.25**
Vanadyl 50mg/kg | 2.29+ | 8.87+0.66 32.00 £ 75.38 +
sulfate 0.36 ** 3.46** 2.66**
Lycopene 60mg/kg | 6.00+ | 7.90+0.72* 63.95+ 50.31+
0.72 ** 6.21** 4.78**

* Significant at P < 0.05 compared with group I (induced ulcer)

** highly significant at P < 0.001 compared to group | (induced ulcer)




Table.2 The effect of Lansoprazole & tested Agents on GSH, MDA levels in

gastric tissues of serum electrolytes to levels of Na*, K*, and Ca""

Drug Dose GSH MDA Na* K" Ca™

nmoL/ | nmoL/ | mmoL/L | mmoL/ | mmoL/
mg mg L L

D.W 1.5ml 741.15 8.59+ | 118.14+3. | 5.41+% 0.78
+15.20 0.23 88 0.17 +0.06

Ethanol 1.5ml | 470.00 | 18.82+ | 131.43+ | 5.84+ 0.62
95% | +10.69 0.20 0.08 +0.06

0.42

Lansopraz 30 609.55 13.66 149.00 + 6.97 0.65

ole mg/kg | £16.64* | £0.55** | 3.11** | £0.34* | £0.02
* *

Vanadyl 50 777.14 | 10.62+ | 142,00+ | 549+ | 0.86

sulfate mg/kg + 0.92** 0.01* 0.18 0.05**
23.17**
Lycopene | 60mg/ | 508.07 | 13.90+ | 119.71% 6.07 0.67+
kg +24.32 | 0.36** 1.34** +0.22 0.05

* Significant at P < 0.05 compared with group I(induced ulcer)

** highly significant at P < 0.001 compared to group | (induced ulcer)
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