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ORIGINAL ARTICLE
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HISTOMORPHOLOGICAL STUDY
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Background: The analgesic drugs are the main cause of gastric ulcer. The objective of this study
was to determine the gastroprotective ability of flavonoid, 6-aminoflavone in a rat pyloric ligation
model of aspirin associated gastro-ulcerogenesis. Methods: A laboratory based experimental
study was conducted in the animal house and research laboratory at Khyber Medical College,
Peshawar from July to November 2019. A total of 42 adult male Spargue-Dawely rats were
divided into seven groups. Flavonoid, 6-aminoflavone was administered orally in doses of 10, 25
and 100 mg/kg with misoprostol, as standard at 50 pg/kg orally for 4 days. On the last day aspirin
was given orally at 200 mg/kg and the pyloric ligation surgery was performed. After 4 hours all
animals were Kkilled by cervical dislocation. The gastric tissues were collected for
histomorphological study. The obtained data were expressed as mean+SEM. Analysis was carried
out by using ANOVA. p value <0.05 was considered significant. Results: The animals treated
with the different doses of 6-aminoflavone showed a marked protective effect in the histological
observations. The 10 mg/kg dose had a mild protective effect as occasional ulcerative changes
were observed. However, doses of 25 and 100 mg/kg significantly caused the reduction in the
ulcer score. These effects produced were equipotent to the gastroprotective effectiveness inherent
in the misoprostol. Conclusion: These findings conclude that 6-aminoflavone as like other
flavonoids has a significant gastroprotective propensity with significant effect produced at doses
of 25 and 100 mg/kg and can be used as a part of therapy management for the treatment of
gastrointestinal disease particularly ulcerative condition.
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INTRODUCTION

Analgesic  drugs including non-steroidal anti-
inflammatory drugs (NSAIDs) are widely used for
the treatment of different painful conditions as
well as for the reduction of inflammation and high
temperature. However, their use is associated with
the occurrence of various adverse effects that
include gastrointestinal ulceration, cardiovascular
and renal complications.! Among these, the
NSAIDs induced ulcers remain a major adverse
effect with a high morbidity and mortality that
greatly limit their overall clinical efficacy.? The
management of NSAIDs induced gastro-
ulcerogenesis involves the use of COX-2-selective
NSAIDs, proton pump inhibitors including proton
pump inhibitor, histamine H, receptor antagonists
like ranitidine and prostaglandin, misoprostol.®4
Despite the use of these therapeutic strategies, the
management of NSAIDs induced peptic ulcer
disease and its underlying complications remain a
challenge for both clinicians and patients.

Recently, there is an increased interest in the use of
alternative therapies including flavonoids, as they are
considered to have less adverse effects as compared
to conventional therapies so these are considered as
the major reservoir of potentially new drugs.>
Flavonoids have shown immense therapeutic
potential as they possess a wide range of beneficial
biological effects and this has been observed in
preclinical ~ experimentations.” These chemical
compounds protect the mucosal lining of the
gastrointestinal tract from the lesions produced by
toxicants in various experimental ulcerative models.?
Flavonoids produce their beneficial effects in the
ulcerative conditions by preventing the release of
histamine, inhibit the activity of H*/K* proton pump,
increase the synthesis of protective prostaglandins
and produce a local cytoprotective effect.®

The present study evaluated the flavonoid,
6-aminoflavone for its effectiveness in NSAIDs
induced gastric ulcer in particular. Previously, it
was observed that 6-aminoflavone has potent
antibacterial effect against pathogenic bacteria of
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gastrointestinal tract and possess strong anticancer
and anti-inflammatory properties.!® The rationale of the
study is that the patients who need regular NSAID can
be given this compound before starting drugs shots to
prevent the gastric ulcer induced by NSAID.

MATERIAL AND METHODS

An experimental study involving the use of live
animals was conducted in the animal house and
research laboratory at Khyber Medical College,
Peshawar. For the induction of gastric ulceration, the
well-developed rat model of aspirin associated gastric
ulcerogenesis was used as previously reported. A
total of 42 adult male Spargue-Dawely rats were
divided into seven groups with each group consisting
of six animals (n = 6).
The animals were randomly divided into the
following groups.
Group 1: Vehicle only as negative control
Group 2: Aspirin (200 mg/kg) only as ulcer control
Group 3: Misoprostol (50 pg/kg) as positive control
for consecutive 4 days plus aspirin (200 mg/kg) on
the last day
Group 4: 6-aminoflavone (10 mg/kg) for consecutive
4 days plus aspirin (200 mg/kg) on the last day
Group 5: 6-aminofalvone (25 mg/kg) for consecutive
4 days plus aspirin (200 mg/kg) on the last day
Group 6: 6-aminoflavone (100 mg/kg) for
consecutive 4 days plus aspirin (200 mg/kg) on the
last day
Group 7: 6-aminoflavone (100 mg/kg) only for
consecutive 4 days
The animals were fasted for 18 hours and were then
anesthetized. The pyloric ligation surgery was
performed and the animals were allowed to recover.
After 4 hours, all the animals were euthanized by
cervical dislocation and the gastric tissues were
collected for histomorphological study. Scoring and
grading system was applied in order to evaluate the
degree of gastric ulceration'?. Changes were marked
as no change, mild, moderate and severe.
Histopathological changes in the various
layers including mucosa, submucosa, muscularis
externa and serosa of the stomach and evaluation of
gastric mucosa for ulcerative changes were variables
under study. 6-aminoflavone is bioactive synthetic
flavonoid compound were obtained from Sigma-
Aldrich Co, St. Louis, Mo USA. Data were expressed
as mean+SEM. Analysis was carried out by using
ANOVA. p value <0.05 was considered significant.

RESULTS

When the animals were treated with the different
doses of 6-aminoflavone, a marked protective effect
was observed in the histological observations. The 10
mg/kg dose had a mild protective effect on the

mucosa as occasional ulcerative changes were
observed. However, when the animals were treated
with the 25 mg/kg dose, the mucosal lining showed a
complete histological appearance of mucosa,
muscularis mucosa, and sub-mucosa. Similarly, the
higher dose of 6-aminoflavone, i.e., 100 mg/kg was
also much more effective in protecting the mucosa of
the stomach from the deteriorating effects of aspirin.
Likewise, the administration of the standard,
misoprostol also had a beneficial protective
propensity against the ulcerative nature of aspirin, as
the histological features showed no considerable
aberrations in the morphological characteristics of
mucosa and sub-mucosa, when compared to the
group of vehicles plus aspirin administrated animals.

Histological score

Mean histological score

Each column represents mean ulcer score + SEM. ##p
< 0.001 as compared to vehicle (Veh) alone treated
group, P < 0.05, “P < 0.001 as compared to vehicle
plus aspirin (Asp) treated group, one-way ANOVA
followed by Tukey’s post hoc test, n = 6 rats per group.

Figure-1: Effect of 6-aminoflavone on histological
score in the aspirin induced gastro-ulcerogenesis.
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Figure-2: Photomicrograph showing the effect of
ingestion of vehicle on the histological features of

gastric mucosal tissue after H&E staining. The
gastric tissue appeared normal.
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Figure-3: Showing aspirin associated
histopathological changes in the gastric mucosal
layer after H&E staining. The extensive
exfoliation of the superficial layer of mucosa
(large arrows) with cellular cast (arrow head)
visible in the lumen. The ulcer extended towards
the base of the mucosal layer. The submucosal
layer (SM) showed edematous changes. The blood
vessels were congested with red blood cells (small
arrow). There was extensive infiltration of
lymphocytes not only in the submucosa (small
arrow) but also in the mucosal layer of the gastric
tissue.
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rograph showing effect of 6-
aminoflavone at 100 mg/kg on the aspirin
associated histopathological changes. The mucosal
layer (M) showed complete integrity of the
superficial mucus producing cells (large arrow)
along with the other important cell layers. The
submucosal layer (SM) also appeared normal with
blood vessels congestion or inflammatory changes.

DISCUSSION

The present study utilized the pylorus ligation
ulcerogenesis rat model. The ligation of the pylorus
of stomach is a well-established rat model of
induction of gastric ulceration having similar features
as that observed clinically in patients diagnosed with
ulcer. In this model, the ulceration is caused by the

gastric mucosal auto-digestion and damage to the
mucosal barrier after ingestion of ulcerative
substances.”® The degree of ulcerative changes
produced by the pylorus model in this study affirmed
the previous studies regarding the utilization of this
model for the assessment of gastroportective
substances.**14

In the present study, the aspirin was used for
inducing the characteristic features of gastric
ulceration. When the aspirin was administered to the
vehicle control animals, marked histological changes
were observed. The most prominent histopathological
changes in the gastric mucosa include extensive
superficial mucosal damage, ulcerative erosion not
only confined to mucus neck cells but also extending
to the parietal cells area and muscularis mucosa. The
degree and severity of aspirin induced gastric ulcer in
this study was similar to the previously reported
study in 1987 by PH Guth.*®

In the present study, the flavonoid, 6-
aminoflavone produced a marked protective effect
(more significantly in dose of 25 and100mg/kg body
weight) against aspirin induced gastric ulceration.
Various flavonoids have been shown to produce
strong anti-ulcerogenic activity that is comparative to
the clinically used anti-ulcer medications. The
flavonoid naringin, when administered at a dose of
200 mg/kg significantly decreased the ulcer index
induced by acetylsalicyclic acid.'® The flavonoids,
quercetin, rutin and kaempferol produced a dose-
dependent inhibition of gastric ulcerogenicity at a
dose range of 25-100 mg/kg and the protection has
been shown to be mediated through strong inhibition
of platelet activating factor.t” Flavonoids including
quercetin and naringenin are able to decrease acute
gastric ulceration by decreasing the secretion of
histamine!®. A similar protective activity has also
been observed with hesperidin and neohesperidin
dihydrochalcone in a model of cold-restraint induced
ulcer.’® The flavonoids, meciadanol has shown
increased anti-ulcerogenic effectiveness in both
preclinical and clinical trials.?

CONCLUSION

It is concluded that 6-aminoflavone as like other
flavonoids has a significant gastroprotective
propensity with significant effect produced at doses
of 25 and 100 mg/kg and can be used as a part of
therapy management for the treatment of
gastrointestinal ~ disease  particularly  ulcerative
condition.
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