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Abstract :

One of the most deleterious side effects of Non-Steroidal Anti-

Inflammatory Drugs (NSAIDs) is gastric injury. In order to prevent this, attempt
has been made to make novel nitric oxide (NO) releasing NSAIDs. The NO-
releasing moiety (nitroxybutylester), which is combined with NSAIDs, has been
shown to be responsible for gastrointestinal protection. Various NO-releasing
NSAIDs have been compared with their parent compounds and marked decrease
in gastrointestinal side effects were observed in the former case. Various animal
studies have been done in this context. However, exact mechanism of action of

NO-releasing NSAIDs is not clear.
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INTRODUCTION

Non-steroidal anti-inflammatory agents
(NSAIDs) have earned a had reputation in
the clinical setup because in long term use,
they significantly cause gastrointestinal side
effects. Most common amongst them are
gastric ulceration, bleeding, perforation and an
increased risk of bleeding from preexisting peptic
ulcer disease (1).

The mechanism of action of NSAIDs is well
established. They interfere in the prostaglandin
cascade by interrupting the cyclooxygenase
enzyme which is responsible for prostaglandin
synthesis. Since mucosal prostaglandins decrease
gastric acid secretion and further appear to exert
a cytoprotective effect, inhibition of prostaglandin
biosynthesis is believed to account for the
erosions, ulcerations and bleeding caused by
NSAIDs (2).

Nitric oxide (NO) is a small, short-lived,
diatomic molecule present in the gas form. It
was studied extensively after 1988 but its
physiological role in human body is yet to be
established. Since it is involved in diverse
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physiological events, variety of diseases may
occur due to overproduction or underproduction
of NO (3). NO similar to prostaglandins appears
to play a vital role in gastric mucosal defence

4).
GI protection by NO

NO is a free radical gas biosynthesised in
mammalian cells through the oxygenation of one
of the guanidino nitrogen atoms of L-arginine
by the help of a group of enzymes called Nitric
Oxide Synthase (NOS). Various forms of NOSs
are distributed in the cells and tissues according
to their function (3). NO has a half life of seconds.
It is inactivated by oxygen, haemoglobin, and
reductants like methylene blue and potentiated
by a free radical scavenger like superoxide
dismutase. NO causes vasodilation, stimulation
of mucosal secretion, and interference with
neutrophil endothelial adhesion (5, 6, 7). It was
initially identified as an edothelium-derived
relaxing factor (EDRF) but has since been shown
to be released from many cell types in addition
to the endothelial cells, such as neurones,
neutrophils, platelets, macrophages and smooth
muscle cells (8). NO promotes capillary integrity,
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their ability to inhibit the prostaglandin synthesis.
Despite evidence that these agents generate NO
in rat in vivo, these compounds did not significantly
affect systemic blood pressure (4, 18). Experimental
evidence suggests that NO-releasing NSAIDs have
been shown to suppress the prostaglandin
synthesis in stomach (4), in the intestine (20) and
at the site of peripheral inflammation (4) as
effectively as the parent NSAID.

However, the mechanism of action of such
compounds is not clear. Nitroflurbiprofen
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(containing NO moiety) was found to be
significantly less damaging to the gastric mucosa
than flurbiprofen even when the compounds
were administered systemically which leads
to the conclusion that the former compound
does not act merely as a prodrug (4). Further,
only animal studies are reported till
date to support this concept. Further work
is, therefore, required in this context to
establish the role of NO-releasing NSAIDs in
inhibiting NSAID induced gastric injury.
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