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Abstract

Background: Montelukast and dexamethasone are used
in combination in the treatment of asthma. Treatment by
steroids resulted in gastric mucosa weakening enhancing the
occurrence of ulcer in addition to its effect on the motility
and contractility of gastrointestinal tract.

Aim of Study: The present study was designed to evaluate
the anti-ulcer effect of montelukast, a selective leukotriene
(LT) D4 receptor antagonist compared to famotidine and its
effect on the motility and contractility of the small intestine
in gastric ulcer induced by dexamethasone and aggravated
by cold stress.

Material and Methods: Adult male rats were divided into
5 groups: The first received normal saline. The other groups
were given dexamethasone intraperitoneally (4mg/kg/day)
for 5 days. The third group received famotidine 40mg/kg/day
while the fourth and fifth groups received montelukast 30 and
60mg/kg/day orally respectively thirty minutes after dexam-
ethasone. At the end, rats were exposed to cold stress then
sacrificed to extract the stomachs and intestines to determine
gastric ulcer score and intestinal transit then the response of
small intestine to acetyl choline was recorded. Then the
stomachs were divided for histopathological and biochemical
studies.

Results: Dexamethasone treatment resulted in ulceration
of gastric mucosa, increased intestinal transit, diminished
intestinal contraction and increased oxidative stress. The
group treated with montelukast 60mg/kg/day showed a sig-
nificant decrease in mean gastric ulcer score, intestinal transit
but increase of intestinal contractility. All treated groups
showed significant MDA decrease, improved histopathological
picture of the stomach while the two montelukast treated
groups showed significant increase in SOD.

Conclusion: Montelukast with high dose shows a prom-
ising role in eliminating the undesirable effects induced by
corticosteroids especially if associated with stress.
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Introduction

STEROID administration in animal studies was
proved to impair both gastric mucus production
and gastric bicarbonate secretion resulting in weak-
ening of gastric mucosa [1]. Also it impaired both
angiogenesis and repair of the epithelium experi-
mentally [2,3]. Montelukast is a selective leukotriene
(LT) D4 receptor antagonist, which has an anti-
asthmatic and anti-inflammatory effects [4,5]. It
also possesses a range of secondary anti—inflam-
matory activities as inhibition of the enzymes 5-
lipoxygenase [6], histone acetyltransferase (HAT)
[71, and adenosine 3',5'-cyclic monophosphate
(cAMP) phosphodiesterase [8], as well as interfer-
ence with purinergic P2Y receptors [6], and inhibi-
tion of eosinophil adhesion to vascular endothelium
and migration [9] . Famotidine is a well-known H2
antagonist which reduces acid secretion stimulated
by histamine as well as by gastrin and cholinomi-
metic agents either by binding to the parietal cell
H2 receptors blocking the histamine released from
the enterochromaftin-like (ECL) cells by gastrin
or vagal stimulation, or by decreasing acid secretion
in response to direct stimulation of the parietal cell
by gastrin or acetylcholine [10].

The present study was designed to evaluate the
effect of montelukast compared to famotidine on
peptic ulcer induced by dexamethasone and aggra-
vated by cold stress and its effect on the motility
and contractility of the small intestine, to detect
the efficiency of montelukast to eliminate the
undesirable effects induced by corticosteroids
especially when associated with stress exposure.

List of Abbreviations:

MDA : Malondialdehyde.
SOD : Levels and superoxide dismutase.
SD  : Standard Deviation.
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Material and M ethods

Animals:

30 healthy adult male Sprague-Dawley rats,
weighing 180-220gm were used in this study which
was started from November 2017 to February 2019.
They were bred in the animal house at Kasr El-
Ainy, Faculty of Medicine, Cairo University, and
divided into 5 groups. Each group of rats was
housed in a cage at ordinary room temperature,
humidity, natural daily light dark cycle, and fed
with the standard diet in the form of rodents' pellets
and clean water. The rats were |eft for an initial
adaptation period for at least one week before
subjecting them to the experimental manipula-
tion(s). All the experiments were carried out be-
tween 09.00 am. and 04.00 p.m. and were con-
ducted in accordance with the regulations of the
relevant clinical research ethics committee and
with those of the Code of Ethics of the World
Medical Association (Declaration of Helsinki).

Drugs and chemicals:

- Dexamethasone ampoules (Sigma-Tec Pharma-
ceutical Industries SA.E.).

- Montelukast tablets (Merck Sharp and Dome
Pharmaceuticals, Egypt) dissolved in distilled
water immediately before use.

- Famotidine tablets (Spimaco Pharmaceuticals-
Egypt) dissolved in distilled water immediately
before use.

- Acetylcholine powder (MP Biomedicals, USA),
dissolved in distilled water immediately before
use.

Kits: Superoxide dismutase manufactured by
Cayman Chemical Company, Ann Arbor, M1, USA.

Experimental design:

Theratswere divided into 5 groups (6 rats
each) and subjected to the study for 5 days: The
first and the second groups (control, diseased
induced by dexamethasone group respectively):
received normal saline and dexamethasone (4mg/
kg/day) intraperitoneally respectively [11]. The
other three groups were given dexamethasone in
the same dose and duration. Then after thirty min-
utes, the rats were treated as follows: The third
group was treated with famotidine 40mg/kg/day
orally [12], while the fourth and fifth groups were
treated orally with montelukast at two doses, 30
and 60mg/kg/day respectively.

At the end of the experiment; the rats were
deprived of food but allowed free access to water
the day before scarification. On scarification day,

the rats were exposed to cold stress by enclosing
each animal in asmall cage to restrict its movement
and was kept at atemperature of 4 °C for 2 hours
[13].

Measurement of Gastric ulcer score:

The stomachs were immediately removed,
opened along the greater curvature, washed with
saline solution (0.9% NaCl), fixed on a platform
and examined with a magnifying lens. All the
ulcerative lesions were accurately measured along
their greater lengths and the ulcer score was re-
corded as the sum of the lengths of all lesions [14].

Afterwards, a portion of gastric tissue was fixed
in 10% formol for histopathological examination
and the remained tissue was homogenized in po-
tassium phosphate buffer (pH 7.4) using a Poly-
tronmixer (Kinematica AG, Switzerland). The
homogenate was centrifuged at 3000g at 4°C for
10 min to yield alow-speed supernatant that was
used to measure the biochemical parameters.

Determination of small intestinal transit:

The indicator substance was prepared by mixing
ten grams of activated charcoal with 1g gum Arabic
in 100mL of distilled water then 2mL of such
mixture was administered by oral gavage (through
astraight metallic needle, 15 Gauge, 15cm length
with ablunt tip). Each animal was left for 60min
then was sacrificed by cervical decapitation. The
abdomen was instantly cut open through the linea
albato decrease bleeding. The small intestine was
cut starting from the duodenum, being the extension
of the pyloric sphincter, to the ileum at the ileocecal
sphincter which was also prominent at the cecal
end. The small intestine was immediately straight-
ened with identification of the location of the
indicator. The total length of the small intestine
and the length travelled by the indicator were
measured by using a measuring tape and recorded.
The small intestinal transit was calculated as:
Length travelled by marker substance/Total length
of small intestine x100% [15].

Determination of small intestinal contractility:

After exposure of the intestine, the proximal
ileum was identified and cut off, then placed in a
container of Tyrode solution in which each liter is
composed of (200mg CaCl », 8gm NaCl, 200mg
KCI, 100mg MgCl ,, 50 mg NaH»POy4, 1gm glu-
cose, 1gm NaHCO 3) and aerated. The ileum was
then cut into small segments of 3cm in length and
mounted at one end to afixed support in an organ
bath containing Tyrode solution. The other end of
the ileum was fixed to a transducer of PowerLab
(ADInstruments ML 866; 430-0820). The tissue



Ghada F. Soliman, et al.

was left to equilibrate for 60min during which, the
bathing solution was replaced with fresh Tyrode
solution at 15min interval to avoid accumulation
of metabolites. The tissue was then challenged
with graded doses of acetylcholine (10-3mg), at
an interval of 1min/administration [16], then the
results were recorded.

Biochemical estimation.:

A small portion of the gastric tissue was kept
in phosphate buffer, then homogenized using Glass-
Col® homogenizer, Terre Haute Indiana, USA.
The cell-free homogenate was collected and stored
at —80° C for further analysis and estimation spec-
trophotometrically.

Measurement of superoxide dismutase (SOD):

Superoxide dismutases are metalloenzymes that
catalyze the dismutation of the superoxide anion
to molecular oxygen and hydroperioxide and thus
form a crucial part of the cellular antioxidant
defense mechanism [17]. It was estimated in gastric
tissue, using a commercially available kit according
to the manufacturers' protocols.

Measurement of malondialdehyde (MDA):

20% TCA was added to 100mg gastric homoge-
nate to precipitate the protein, and centrifuged.
Supernatants were collected and thiobarbituric acid
(TBA) solution was added to the supernatants.
After boiling for 10 minutes in water bath, the
absorbance was measured. Concentration of MDA
in supernatants of gastric homogenate was calcu-
lated using the standard curve [18].
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Statistical analysis:

The statistical package for social science (SPSS)
version 21 (SPSS, Armonk, New York: International
Business Machines Corporation) was used for data
analysis. Simple descriptive statistics (arithmetic
mean and standard deviation) were used for sum-
mary of quantitative data and frequencies used for
qualitative data. One-way ANOVA and post-hoc
tests were used to compare normally distributed
quantitative data.The level of significance was set
at probability (p) value <0.05.

Results

Mean gastric ulcer score:

The rats treated with dexamethasone and ex-
posed to cold stress developed ulceration of the
gastric mucosa with a mean ulcer score (+ S.D.)
of 6.750£ 1.2550mm. Treatment of dexamethasone-
stress exposed rats with either famotidine or mon-
telukast at both doses (30 and 60mg/kg) resulted
in a decrease in the mean gastric ulcer score when
compared to the dexamethasone-stress group. This
decrease was significant in the group treated with
montelukast 60mg/kg (p<0.05). In addition, mon-
telukast treatment at 60mg/kg showed more de-
crease in the mean ulcer score than the other treated
groups, and was significant when compared to the
group treated with 30mg/kg and the group treated
with famotidine (»p<0.05). Moreover its mean ulcer
score was insignificant when compared to the
normal group (p>0.05) (Table 1).

Table (1): The effect of treatment with montelukast (30 and 60mg/kg) and famotidine on the mean gastric ulcer score induced

by dexamethasone-stress exposure.

Normal Dexa/stress

Dexa/stress+Fam

Dexa/stress+Monte 30 Dexa/stress+Monte 60

Mean gastric ulcer 0.0+£0.000 6.750£1.2550°

score £ SDmm

4.750+1.5546°

4.583+1.7151° 1.500£0. 8660*#00

°,* #,00: Significant compared to normal group, dexamethasone-stress group, dexamethasone-stress+famotidine group, dexamethasone-

stress+montelukast 30mg/kg group respectively.
Level of significance is set at p-value <0.05.

Dexal/stress: Dexamethasone-stress group. Fam: Famotidine. Monte 30, Monte 60: Montelukast 30 and 60mg/kg respectively.

Intestinal transit:

The dexamethasone-stress group showed an
insignificant increase (p>0.05) in intestinal transit
(52.6400£3.20383%) when compared to the normal
group (42.4333+5.10523%). Treatment with famo-
tidine as well as montelukast caused a decrease in
intestinal transit compared to the untreated dexam-
ethasone-stress group that was significant in the

group treated with 60mg/kg montelukast (p<0.05).
Treatment with higher dose of montelukast (60mg/
kg) also showed a significant decrease in intestinal
transit (31.7500+3.46482) when compared to the
group treated with montelukast 30mg/kg (49.8000 +
7.46659) which had an intestinal transit higher
than the famotidine treated group (44.6667
£2.15019) (Fig. 1).
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Effect of treatment with montelukast and famo-
tidine on response of the small intestine to acetyl
choline:

The rats exposed to induction of gastric ulcer
by dexamethasone + stress showed an insignificant
decrease in the intestinal contraction in response
to acetyl choline at all concentrations compared
to the normal rats. Treatment with either low dose
montelukast (30mg/kg), high dose montelukast
(60mg/kg) or famotidine caused an increase in the
intestinal contraction in response to acetyl choline
at all concentrations compared to the untreated

Fig. (1): The effect of treatment with montelukast (30 and
60mg/kg) and famotidine on the mean intestinal
transit in rats subjected to gastric ulcer induction
by dexamethasone-stress exposure.

Intestinal transit (%)
—_ [\ (9%} B W N 3
S o (] (e (e} () () [«
*
<

Groups

Fig. (1): The mean intestinal transit in all groups.

*, w: Significant compared to dexamethasone-stress group, dexame-
thasone-stress + montelukast 30mg/kg group respectively.

Gastric tissue malondialdehyde (MDA) and
super oxide dismutase (SOD):

The dexamethasone-stress ulcer group showed
a significant increase in mean gastric tissue MDA
compared to the normal group. Treatment with
famotidine, montelukast low dose or high dose
which recorded the lowest level caused a significant
decrease in mean tissue levels of MDA compared
to the untreated dexamethasone-stress group. The
dexamethasone-stress group also showed a signif-
icant decrease in mean tissue SOD compared to
the normal group. All the treated groups showed

dexamethasone-stress group and the normal group.
The highest response to acetyl choline at all con-
centrations was seen in the group treated with high
dose of montelukast. The increase in the contractile
response of this group was significant when com-
pared to the normal and the untreated dexametha-
sone-stress groups at all concentrations. In addition,
the contractile response of this group also showed
a significant increase when compared to the famo-
tidine treated group at 1 /20ml organ bath (Figs.
2,3).

Fig. (2): The effect of treatment with montelukast (30
and 60mg/kg) and famotidine on the con-
tractile response of small intestine to acetyl
choline.
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Small intestine contractile response
[=))

1 2 4 8 16
Acetyl choline concentrations in [Jg/20ml organ bath

Dexamethasone- stress+
montelukast 30mg/kg

Normal
Dexamethasone-stress
Dexamethasone-stress+
montelukast 60mg/kg

Dexamethasone-
stress+famotidine

Fig. (2): The contractile response of the small intestine to
acetyl choline at different concentrations in normal
control and dexamethasone-stress groups compared
to the groups treated with montelukast (30 and 60mg
/kg) and famotidine.

a significant increase in mean SOD compared to
dexamethasone-stress group except famotidine
which showed an insignificant increase. Still, the
mean tissue SOD was significantly lower than the
normal group in all the treated groups except the
group treated with high dose of montelukast which
was insignificant from normal. The highest im-
provement in mean SOD levels was seen in the
group treated with montelukast high dose and was
insignificant when compared to montelukast low
dose and significant when compared to famotidine
treated group (Table 2).
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(A) (B)

(€) (D)

(E)

Fig. (3): Shows the different contractile response
in all groupsin which: (3a) Normal control group,
(3b) Dexamethasone treated group, (3c) Dexametha-
sone and famotidine treated group, (3d) Dexametha-
sone and montel ukast low dose treated group, (3€)
Dexamethasone and montelukast high dose treated

group.

Table (2): The effect of treatment with montelukast (30 and 60mg/kg) and famotidine on the mean gastric tissue malondial dehyde
(MDA) and superoxide dismutase (SOD).

Normal Dexalstress Dexalstress+Fam Dexalstress+Monte 30 Dexalstress+Monte 60
Mean tissue 5.6640+ 52.1200+ 18.8400+ 16.7400+ 11.1200+
MDA + SD 0.94153 14.02095° 6.37519* 3.53879* 1.59280*
nmol/g tissue
Mean tissue 3.0040+ 0.8060+ 1.5580+ 2.1480+ 2.5080+
SOD + SD 0.51486 0.28772° 0.40040° 0.46424° 0.35401*#
U/g tissue

°* #: Significant compared to normal group, dexamethasone-stress group, dexamethasone-stress+famotidine group respectively.
Level of significanceis set at p-value <0.05.
Dexalstress: Dexamethansone-stress group.  Fam: Famotidine.  Monte 30, Monte 60: Montelukast 30 and 60mg/kg respectively.
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Histopathological examination of the stomach:

Histopathological examination of the stomachs
of normal rats revealed unremarkable pathological
changes (Fig. 4: Photo 1 a,b). The rats treated with
dexamethasone and exposed to stress showed mu-
cosal congestion, necrosis and disintegration with
areas of congestion of the submucosa (Fig. 4:
Photos 2 a,b,c,d).

(1A)

2A)

2C)

The group treated with famotidine showed only
some areas of submucosal congestion, otherwise
the stomach structure was normal (Fig. 5: Photo 3
a,b). The group treated with low dose of montelukast
showed submucosal congestion (Fig. 5: Photo 4)
while the group treated with high dose of montelu-
kast showed mucosal epithelial regenerative changes
with loss of mucin (Fig. 5: Photos 5 a,b).

(1B)

(2B)

(2D)

Fig. (4): Photo (1a,b): A photomicrograph of gastric wall of normal rat shows no pathological changes in stomach of the rat
(H&Ex 100) jpg, Photo (2) A photomicrograph of transverse cross section of the stomach of rats treated with
dexamethasone and exposed to stress (2a) Shows mucosal necrosis (H&E X200) (2b) Shows mucosal congestion
(H&EX200) (2c) shows mucosal disintegration (H&E X200)(2d) shows congestion in the submucosa (H&E X200).

Fig. (4): Photos (1,2): Histopathological features of gastric wall of normal control and dexamethasone stress groups.
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(3A)

(4)

(5B)

Discussion

The results of the present work demonstrated
that exposure of rats to dexamethasone and cold
stress resulted in gastric mucosal ulcers with his-
topathological examination showing mucosal necro-
sis and congestion of gastric submucosa. There
was also elevation of gastric malondialdehyde
(MDA) and decrease of superoxide dismutase
(SOD). In accordance, Swamy et al. demonstrated
that treatment of rats with dexamethasone for 10
days caused ulceration of gastric mucosa, decrease
in SOD, reduced glutathione (GSH), and catalase
with increase in MDA, myeloperoxidase (MPO)
and alkaline phosphatase levels and on histo-
pathological examination, dexamethasone caused
edema, congestion, hemorrhage and necrosis of
the stomach. They stated that these results may be
due to several mechanisms like generation of free
radicals, increase of oxidative stress, stimulation
of gastric acid secretion, inhibition of arachidonic
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(3B)

(SA)

Fig. (5): Photo (3): Photomicrograph of gastric wall
of rats treated with famotidine (H&EX200) in which (3a)
Shows vascular congestion in the submucosa, (3b) Sub-
mucosal congestion, Photo (4): A photomicrograph of
transverse cross section of the stomach of rats treated with
montelukast (30mg/kg) shows submucosal congestion
(H&EX100), Photo (5): A photomicrograph of transverse
cross section of the stomach of rats treated with montelu-
kast (60mg/kg) (H&EX200) in which (5a) Shows mucosal
epithelial regenerative changes with loss of mucin while
(5b) Shows mucosal epithelial regenerative changes.

Fig. (5): Photos (3,4,5): Histopathological features of
gastric wall of all treated groups.

acid metabolism and inhibition of gastro-protective
enzymes such as prostaglandin synthase and per-
oxidase. They added that dexamethasone suppresses
epidermal growth factor-stimulated gastric epithe-
lial cell proliferation which may lead to delayed
ulcer healing that may be related to angiogenesis
inhibition and decreasing epithelial regeneration
in gastric ulcers [19].

A study conducted by Ersoy et al., 2008 showed
that exposure of rats to water avoidance stress
(WAS) daily for 5 days caused severe degeneration
of gastric epithelium with dilatation and degener-
ation of gastric glands. Also prominent blood
vessels congestion and inflammatory cell infiltra-
tion were observed in the gastric mucosa with the
presence of granulated and degranulated mast cells
with significant increase of gastric tissue MDA
and decrease of GSH levels compared to the control
group. Rats treated with montelukast 10mg/kg
daily after exposure to WAS for 5 days showed
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regular gastric surface epithelium and gastric
glands, mild congestion, some inflammatory cell
infiltration and mostly granulated mast cells. The
levels of MDA were significantly decreased and
GSH were significantly increased in the treated
groups. The authors stated that WAS caused damage
of gastric mucosa through inflammatory mecha-

nisms evidenced by marked activation and degran-

ulation of mast cells releasing |eukotrienes that
caused inflammation which was markedly attenu-

ated by montelukast treatment. In addition the
authors reported that free oxygen radicals are
involved in the pathogenesis of several models of
gastric mucosal damage including cold-restrained
stress and chronic WAS as shown by a significant
increase in gastric MDA levels and significant
decrease in GSH levels. They suggested that mon-
telukast's protective effect of gastrointestinal mu-

cosais due to anti-inflammatory actions and inhi-
bition of release of proinflammatory cytokines as
well as antioxidant action [20] . The authors referred
to other actions of montelukast as increase pros-

taglandins production which are cytoprotective to
gastric mucosa and decrease of some proinflam-

matory mediators like endothelin-1 and interferon-

y [21] . Their results agreed with the current work
as montel ukast treatment with both doses (30 and
60mg/kg) resulted in decrease in mean ulcer score
that was significant with the higher dose of mon-
telukast and significant decreasein MDA and
increase in SOD. Regenerative changesin the
epithelium of gastric mucosawere seen in the
group treated with 60mg/kg.

Also in accordance with our results, Risk et al.,
demonstrated that administration of dexamethasone
to ratsfor 7 days caused significant increase in
gastric tissue malondialdehyde (MDA) levels and
superoxide dismutase (SOD) activity. They aso
demonstrated that dexamethasone treatment caused
histopathological changes in the stomach in the
form of distorted glands with focal exfoliation of
glandular epithelium, edema, areas of hemorrhage,
and some mononuclear cells. There was also in-
crease in myeloperoxidase (MPO) activity indica-
tive of infiltration of neutrophils. In addition, they
detected decreased mucus production. The authors
suggested that gastric damage caused by dexame-
thasone maybe caused by increased oxidative stress.
Administration of montelukast with dexamethasone
for 7 days resulted in asignificant decrease in
MDA levels suggesting that it has an antioxidant
effect. They also proposed that montel ukast has
an anti-inflammeatory action as demonstrated by
significant decrease in MPO activity of gastric
tissue caused by dexamethasone treatment as well
as by the improved histopathological picture of

the stomach in the form of decreased edema and
mononuclear cells. In contrast to the present work
where histopathol ogical examination of the stomach
showed loss of mucin, the authors reported that
montel ukast treatment caused increased mucus
production in the stomach by unknown mechanisms
[22].

The results of the current work showed that
dexamethasone caused inhibition of intestinal
contractions amplitude in response to acetyl choline.
The groups treated with famotidine and montel ukast
30 and 60 mg/kg showed increase in the amplitude
of contractility of small intestine to acetyl choline.
The highest response was seen in the group treated
with high dose of montelukast. Similarly, in a study
performed by Sener and colleagues, 2007, ischemia/
reperfusion injury resulted in diminished contractile
response of isolated rat urinary bladder stripsto
carbachol. Treatment with montelukast showed
that the contractile responses of the bladder to all
concentrations of carbachol were increased. The
authors reported that oxidative damage of the
bladder as well as inflammation resulted in the
diminished response to carbachol. As demonstrated
in their work, montelukast decreased MDA level
and preserved GSH levelsin bladder tissuein
addition to decreasing myel operoxidase enzyme.
They stated that the improved contractile response
to carbachol in the treated group could be attributed
to the antioxidant activity of montelukast and
inhibition of neutrophil infiltration [23].

In accordance, the study performed by Capasso
and Loizzo, 2008, showed that dexamethasone
dose-dependently caused inhibition of transmurally
electrically stimulated guinea pig ileum preparation.
The authors noted that it has been previously
demonstrated that thisinhibitory effect is caused
by non-specific spasmolytic effect rather than
interference with synthesis of prostaglandins. They
also suggested that the inhibitory effects of dex-
amethasone may be due to its action on membrane
bound receptors not linked to DNA responsive
elements [24] . In another study, montel ukast did
not inhibit contractions of isolated guinea pig
trachea in response to acetylcholine. Nor did intra-
venous montel ukast antagonize bronchoconstriction
induced in anesthetized guinea pigs by acetylcho-
line [25]. On the other hand, addition of montelukast
resulted in relaxation of isolated methacholine
induced contracted tracheal strips of rats, but could
not inhibit the contraction of isolated trachea caused
by electrical field stimulation. The authors stated
that electrical field stimulation was believed to be
due to stimulation of parasympathetic innervation
and they concluded that montelukast in increasing
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concentrations was not able to antagonize para-
sympathetic innervation responsible for tracheal
contraction [26].

On the contrary to the results of the present
work, Capasso and L oizzo, 2008 demonstrated that
treatment with dexamethasone caused a significant
decrease in gastrointestinal propulsion (gastroin-
testinal transit was 56% in the dexamethasone
treated mice compared to 69% in the normal saline
treated group). However, the authors also demon-
strated that treatment with dexamethasone reversed
morphine as well as atropine induced constipation.
They suggested that this effect could probably be
due to dexamethasone enhanced rel ease of acetyl
choline [24] . This could explain the results demon-
strated in the current work of the increased gas-
trointestinal transit in the dexamethasone treated
rats compared to the normal control group. In
addition, it has been shown that water avoidance
stress resulted in acceleration of ororcaecal transit
and colonic passagein rats [27,29] .

Conclusion: Dexamethasone treatment and
exposure to cold stress resulted in ulceration and
congestion of gastric mucosa, increased intestinal
transit and diminished amplitude of intestinal
contraction in response to acetyl choline. In addition
there was increased oxidative stress in the form of
increased MDA and decreased SOD in gastric
tissue. Montelukast at both doses was able to
reverse the deleterious effects of dexamethasone-
stress but the results were significant and more
pronounced with the higher dose of montel ukast
which showed a protective effect even more than
famotidine. The results of the current work show
that montelukast may have a promising rolein
eliminating the undesirable effect induced by cor-
ticosteroids in asthmatic patients in the gastroin-
testinal tract especially that associated with expo-
sure to stress by its anti-oxidant effect.
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