
Abstract: The present experimental study
was carried out on rats subjected to ischemia
and reperfusion. The effects of allopurinol on
mucus, an important component of the
stomach mucosal barrier, were investigated.
Twenty-one Swiss Albino rats, each weighing
200-250 g, were used. On the control group,
no treatment was performed, while the sham
operation group was subjected to 30 minutes
of ischemia and 20 minutes of reperfusion.
Then, stomachs were examined for ulcerative
lesions, and ulcer scores were recorded.
Mucus content was determined by the Corne

method. In the sham group, the mucus
decreased to a significant extent (p<0.01). It
was observed that allopurinol prevented
stomach lesions (p<0.01). Also, allopurinol
prevented mucus reduction in rats subjected
to ischemia and reperfusion (p<0.01). The
results indicate that allopurinol is effective on
stomach mucosal barrier parameters and in
preventing stomach lesions caused by
ischemia and reperfusion.
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Introduction

The stomach mucosal barrier, which protects the
inside of the stomach against aggressive factors, is
composed of mucus, phospholipids and bicarbonate (1,2).
The gastrointestinal mucosa is one of the organs most
sensitive to ischemia. Due to the exposure of the
gastrointestinal tract to ischemia-reperfusion and thereby
the destruction of its secretion and absorption, some
damage leading to mucosal necrosis occurs (3). Both free
radicals,  formed as a result of ischemia and reperfusion,
and acid that occurs in the stomach cause erosion and
ulceration in the gastric mucosa (4). Xanthine oxydase
(XO)  and activated polymorphonuclear leukocytes (PMN)
in tissues are indicated as the primary origins of free
radicals (4-7). In some studies, it was determined that
allopurinol reduced the damage of gastrointestinal
mucosa by inhibiting  xanthine oxidase (8,9). Cross et al.
stated that mucus played an important role as an
antioxidant in the gastrointestinal system (10). The aim
of the present study  was to investigate  the effects of
allopurinol, which reduces damage in stomach mucosa
after ischemia and reperfusion by inhibiting the xanthine
oxydase, on mucus.

Materials and Methods

In this experimental study, 21 Swiss albino rats, each
weighing 200-250 g, were used. They were individually
placed in stainless steel cages and were kept at a
controlled temperature (22¼C) under a photo period of
12 h light and 12 h dark. The rats were divided into 3
groups. No treatment was performed on the control
group (n=7). The sham operation group was subjected to
30 minutes of ischemia and 20 minutes of reperfusion
(n=7). Twenty-four and 48  hours before the operation,
a total of 100 mg/kg (2 doses) of allopurinol was given
to the allopurinol group (n=7) by orogastric tube.
Twenty-four hours after the last dose, rats were
subjected to 30 minutes of ischemia and 20 minutes of
reperfusion. After 24 hours of starvation, all rats were
anesthetized with 50 mg/kg ketamine hydrochloride. The
bottom wall was shaved and cleaned with antiseptic
solution and opened with a 3 cm middle-line incision. The
esophagus and pylorus were clamped with bulldog
clamps. The celiac artery was subjected to 30 min of
ischemia at a point 0.5cm distal from the branch to the
aorta by clamping with an atraumatic vein clamp. After
30 minutes, the clamp was opened, and reperfusion was
induced for 20 minutes. Then, the stomach was removed
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and divided into 2  sections by the large curvature, and
examined macroscopically for gastric mucosal damage.
Each lesion was measured along its greatest diameter
(mm). In assessment of the size of the petechiae, 5 such
lesions were considered equivalent to 1 mm ulcers. The
sum of the lesion lengths in each group was divided by
the number of rats in that group and expressed as the
mean ulcer scores (11). The amount of stomach mucus
was determined by the Corne method (12). The glandular
portion of the stomach was excised, weighed and
immersed for 2 h in Alcian blue solution. The excess dye
was removed by 2 successive rinses of  15 min each in
sucrose solution. The mucus bound dye was extracted by
immersing the gastric tissue in MgCl2 solution, which was
intermittently shaken for 1 min at 30 min intervals over
a 2 h period. The blue extract thus obtained was shaken
with diethylether. The resulting emulsion was centrifuged
and the optical density of the aqueous phase was
measured at 600 nm in a Beckman spectrophotometer.
The quantity of Alcian blue extracted per gram of  wet
glandular tissue was then calculated from standard
curves.

The Mann Whitney U test was used for statistical
evaluation of the results.

Results

In the control group, the mucus content was found to
be 71.71 ± 4.46 µg/g wet tissue. In sham operation
group, the mucus content was found to be 50.09 ± 5.09
µg/g wet tissue (Table). It was also determined that
ischemia and reperfusion decreased the mucus content
(p<0.01). In the allopurinol group, the mucus content
was found to be 67.71 ± 5.49 µg/g wet tissue (Table).
Allopurinol significantly inhibited the decrease in mucus
content caused by ischemia and reperfusion (p<0.01).
The ulcer scores for the sham group and for the

allopurinol group were found to be 12.14 ± 2.41µg/g
wet tissue and 7.71 ± 0.95 µg/g wet tissue, respectively
(Table). According to these results, allopurinol clearly
decreased the ulcers and acute gastric erosion that
developed after ischemia and reperfusion. In addition,
allopurinol considerably decreased the ulcers and acute
gastric erosion that developed following ischemia and
reperfusion.

Discussion

It has been determined that mucosal destruction
occurs during reperfusion rather than the ischemic period
(13). The lipid peroxidation that occurs in the
mitochondrial membrane results from the cytotoxic
effects of free radicals and plays an important role in the
formation of gastric lesions. Xanthine oxydase (XO) in
tissues is considered the primary origin of these free
radicals (5,14).

It has been determined that allopurinol, as an XO
inhibitor, prevents the formation of toxic oxygen radicals,
especially during the reperfusion period, and by acting as
a scavenger, it makes the formed toxic oxygen radicals
ineffective (13,14). Pery et al., in their studies, found
that allopurinol decreased stomach lesions (15). In other
studies, it was determined that allopurinol decreased the
mucosal damage that occurred during reperfusion by
inhibiting the formation of XO  (8,9). According to the
results of this study, we determined that allopurinol
significantly inhibited the decrease in mucus content, as
well as gastric ulcers resulting from ischemia and
reperfusion.

Sugars such as glucose and mannitol are strong
eliminators of the hydroxyl radical (OH_). In the mucus
structure, there are some sugars, such as N-acetil-
glucosamine, galactose, and fucose. Mucus is considered
an antioxidant because of this feature (10). Matthew et
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Groups Ulcer scores (mm) Mucus(µg/g wet tissue)

Control Group (n=7)
(not subjected to ischemia and reperfusion) _ 71.71 ± 4.46

Sham Op. Group (n= 7)
(subjected to ischemia and reperfusion) 12.14 ± 2.41 50.09 ± 5.09

Allopurinol Group (n=7)
(subjected to ischemia and reperfusion) 7.71 ± 0.95 67.71 ± 5.49

Table: AllopurinolÕs effects on gastric
mucosal mucus and ulcer index of
rats subjected to ischemia and
reperfusion.
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al. determined that XO, formed as a result of reperfusion,
decreased the viscosity of mucus, while allopurinol
inhibited the decrease in the viscosity of mucus by
inhibiting XO (16). Zollei determined that allopurinol, an
inhibitor of xanthine oxidase, and SOD pre-treatment
were useful against hemorrhagic shock and reperfusion-
induced gastric mucosal lesions (17). In conclusion, we

are of the opinion that allopurinol, as an XO inhibitor,
decreases the erosions that occur as a result of ischemia
and reperfusion, and also maintains the mucus content,
which is an important component of the stomach mucosal
barrier; however, we believe that more detailed studies
should be carried out to determine this mechanism.
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