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ABSTRACT

Leptin, 167 amino acid peptide hormone, is secreted by adipocytes, has been found to
be present in the gastric mucosa. The locally secreted leptin was proved to have a
cytoprotective effect. To investigate whether exogenous leptin may be implicated in
gastric mucosal protection, male albino rats were randomly assigned to six groups of
six rats each. The rats of control (C) group were left freely wandering in their cages.
The rats of cold restraint stress (CRS) group were exposed to cold restraint stress for
three hours. The rats of leptin (L) group were given leptin subcutaneously (SC) in a
dose of 10 wug/kg/rat 30 minutes before subjection to CRS. The rats of famotidine (F)
group were given famotidine SC in a dose of 50 mg/kg/rat just before subjection to
CRS. The rats of L-NAME group were injected with N®-nitro-L-arginine methyl ester
in a dose of 25 mg/kg/rat SC 15 minutes before giving leptin and 45 minutes before
being exposed to CRS. The rats of indomethacin (I) group were injected with
indomethacin SC in a dose of 10 mg/kg/rat followed 30 minutes later by leptin (10
g/kg/rat, SC) and exposure to CRS. Pyloric ligation was done in all animals at the
beginning of the experiment to collect the gastric juice for analysis. The juice was
analysed to determine its volume, pH, free and total acid concentration (FAC and
TAC), proteolytic activity and mucin concentration. Lesions of gastric mucosa were
scored, the ulcer index (Ul) and preventive index (Pl) were calculated. Gastric
mucosa was scrapped and stored at —80 °C until used for assay of gastric mucosal
prostaglandin E, (PGE,). Exposure to CRS significantly reduced gastric juice
volume, pH and mucin concentration and gastric mucosal PGE, and significantly
increased gastric juice proteolytic activity and acidity (FAC and TAC) in CRS group
compared with C group. CRS induced ulcerative lesions in all rats achieving an Ul of
19.25. Administration of leptin or famotidine before exposure to CRS significantly
increased gastric juice volume, pH and mucin concentration and gastric mucosal
PGE; and significantly decreased gastric juice proteolytic activity in L and F groups
compared with CRS group. Both leptin and famotidine exhibited profound protection
of gastric mucosa against CRS-induced lesions achieving an Ul of 9.5 and 9.75 in L
and F groups respectively. This was evident from the Pl which was 50.65 and 49.35
in L and F groups respectively. Administration of L-NAME or indomethacin before
exposure to CRS aggravated CRS-induced gastric mucosal lesion achieving an Ul of
10.75and 14 in L-NAME and | groups respectively. It could be concluded from the
present study that exogenous leptin has an ulcer preventing ability in case of CRS
which is comparable to that of famotidine, the famous H, antagonist. The mechanism
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of ulcer prevention of leptin may involve the cyclooxygenase and nitric oxide
pathways. These results may have consequence for the clinical practice.

Key Words: Leptin, cold restrained stress (CRS), gastric mucosa, N®-nitroarginine
methyl ester (L-NAME), famotidine, indomethacin, nitric oxide synthase (NOS).

INTRODUCTION

Gastric ulcer disease remains
wide spread; a stressful life style and
non-steroidal anti-inflammatory drugs
(NSAID) make significant
contributions to that pathological
situation’. Despite indubitable
advances in elucidation of the
pathogenesis of gastric ulceration,
there are gaps in the understanding of
ulcerogenesis. Development of a
peptic ulcer depends on the balance
between the known aggressive factors
and mucosal defence mechanisms.
Some of the aggressive factors are:
gastric acid"?, bile salts’, abnormal
motility*, pepsin’®, infection with
micro-organisms as H. pylori and
herpes  simplex®.  Among  the
protective  factors are:  mucus
secretion, gastroduodenal bicarbonate
production’, prostaglandin synthesis
and normal tissue microcirculation®.

Leptin, a 167 amino acid peptide
hormone, is secreted by the adipocytes
into the circulation, lowers the body
weight by decreasing appetite and
increasing energy expenditure’"!. It
has also been found to be present in
the gastric mucosa'?, and this has been
thought to control food intake in
humans. Another way of interpreting
the presence of leptin in the gastric
mucosa is to invoke its ability to
function as a mucosal defence factor
in the stomach. Brzozowski et al.
(1999)* showed that leptin has a
gastro-protective  effect in rats.

Erkasap et al.”® showed that leptin
has a gastro-protective effect on
mucosal injury induced by ischemia
reperfusion. To date, there is a dearth
of information about the mechanism
by which leptin prevents ulcer
formation in the stomach.

The aim of the present study was
to investigate the effect of leptin on
ulcer formation induced by cold
restraint stress (CRS) and to study the
role of leptin in relation to the
established anti-ulcer agents such as
famotidine.

MATERIALS & METHODS

Thirty six male albino rats
weighing 150-200 grams were fed
standard commercial rat chow with
free access to water in mesh bottomed
cages to minimize coprophagia and
were left to acclimatize to laboratory
conditions for 2 weeks prior to
involvement in the experiment. Rats
were fasted for 24 hours prior to the
experiment. Except for the last hour,
water was supplied ad libitum'*. Rats
were randomly classified into the
following groups of six rats each:

1. Control non-stressed group (C);
in which rats were left freely
wandering in their cages after being
subjected to pyloric ligation.

2. Cold-restraint-stressed group
(CRS); in which rats were restraint
by fixing the four limbs to a
wooden board and placed in a
refrigerator at 4°C for three hours”.
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3.Leptin-treated group (L); in
which rats were given leptin (10
pg/kg/rat) subcutaneously (SC) 30
minutes before subjected to pyloric
ligation and CRS exposure®.

4. Famotidine-treated group (F); in
which each rat was given
famotidine (50 mg/kg) SC just
before subjected to CRS and pyloric
ligation"®.

5.N®nitro L-arginine methyl ester -
treated group (L-NAME); in
which rats were given L-NAME (25
mg/kg SC) 15 minutes before
giving leptin to inhibit nitric oxide
synthase (NOS) activity. Rats were
then subjected to pyloric ligation
and CRS.

6.Indomethacin-treated group (I);
in  which indomethacin  was
administered in a dose of 10 mg/kg
SC. This dose inhibits prostaglandin
synthesis but does not induce
gastric ulceration. Leptin (10 ng/kg,
SC) was given 30 minutes after
indomethacin and rats were
subjected to pyloric ligation and
CRS.

Three hours after pyloric ligation,
rats were decapitated and their
stomachs were removed, opened
along the greater curvature and the
gastric juice was collected and
centrifuged for 15 minutes at 3000
rpm to remove any solid debris.
Finally, each stomach was rinsed in
ice cold saline and scored for
macroscopic gross mucosal lesions by
an observer not aware of the nature of
the experiment. Gastric mucosa was
washed with indomethacin (10
ug/ml), scraped and stored at -80°C
until used for determination of its
prostaglandin (PGE,) content.

Assessment of Gastric Mucosal

Lesions:

This was expressed in terms of
ulcer index (UI) according to the
method of Robert et al's. The
preventive index (PI) was calculated
from the equation according to Hano
etal.”.

Analysis of Gastric Juice:

The volume of clear supernatant
was determined and analysed for these
parameters:

1. Determination of pH according to
the method described by
Moore'®.

2. Determination of gastric juice
acidity, free acid concentration
(FAC) and total acid
concentration (TAC) as reported
by Hara et al."”’.

3. Determination of the proteolytic

activity by a modified
spectrophotometric method
described by Fouad .

4. Determination of mucin

concentration by a colorimetric

assay method described by

Bhavanadan et al.”".

5. Determination of gastric mucosal
prostaglandin E, (PG E,) level
using PGE, enzyme
immunoassay (EIA) kit (Assay
Design Inc, MI, USA).

Statistical Analysis of Data:

Data were expressed as mean =+
standard error of the mean (M %
SEM). Statistical significance of
differences between groups were
evaluated by unpaired two-tailed
student’s “t” test. Values of p < 0.05
were considered statistically
significant.
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RESULTS

Effect of CRS on Gastric Juice
Parameters and Its Modulation By
Famotidine, L-NAME And
Indomethacin In Male Albino Rats:

Data shown in table (1) clearly
revealed that CRS significantly
reduced gastric juice volume in CRS
group compared with C group.
Administration of leptin or famotidine
significantly increased; while pre-
treatment with indomethacin or L-
NAME does not significantly change
gastric juice volume compared with
CRS group.

CRS significantly reduced the pH
of gastric secretion in CRS group
compared with C group.
Administration of either leptin or
famotidin  significantly increased,
while pre-treatment with L-NAME
does not significantly change gastric
juice pH in the treated groups
compared  with  CRS group.
Indomethacin significantly reduced
gastric juice pH in I group compared
with L group.

Both  FAC and TAC were
significantly increased by CRS group
compared with C group.
Administration of either leptin or
famotidin significantly decreased both
FAC and TAC in L and F groups
compared with CRS group. Pre-
treatment with indomethacin
significantly decreased acidity in I
group compared with L group.

CRS significantly increased the
proteolytic activity of gastric juice. No
significant changes in the proteolytic
activity were observed in L, F and 1
groups compared with CRS group.

Gastric juice mucin concentration
was significantly decreased in CRS

group compared with C group. Leptin
or famotidine pre-treatment
significantly increased mucin
concentration compared with CRS
group; while indomethacin pre-
treatment  significantly  decreased
gastric juice mucin concentration in
comparison with L group.
Effect of CRS on Gastric Mucosal
PGE; level And Its Modulation By
Famotidine, L-NAME And
Indomethacin In Male Albino Rats:
Data in table (2) clearly
demonstrated that CRS significantly
reduced gastric mucosal PGE,
compared with C group. Only leptin
was able to increase the level of PGE,
in the gastric mucosa in L group
compared with CRS and C groups,
while famitodine, L-NAME and
indomethacin  failed to produce
significant change of PGE, in gastric
mucosa of F, L-NAME and I groups
in comparison to CRS group.
Effect of CRS on Gastric Mucosal
Lesion Development And Its
Modulation By Famotidine, L-
NAME And Indomethacin In Male
Albino Rats:

CRS induced ulcerative
lesions development in the gastric
mucosa of all rats achieving an UI of
19.25 in CRS group. Both leptin and
famotidine exhibited profound
protection of the gastric mucosa
achieving an Ul of 9.5 and 9.75 in L
and F groups respectively. This was
evident also from the PI, which was
50.65 and 49.35 in L and F groups
respectively. On the other hand,
administration of L-NAME or
indomethacin  aggravated  gastric
mucosal ulcerative lesions achieving
an Ul of 10.75 and 14 in L-NAME
and I groups respectively.
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Table (1): Effect of leptin on gastric juice parameters in CRS rats and its
modulation by famotidne, L-NAME and Indomethacin

Group
C CRS L F L-NAME I
Parameter
Volume 2.16+ 0.6+0.03* | 1.8£0.16° | 1.1£0.1° 1.05+0.09 | 0.7+0.02
(ml/3hours) | 0.12
pH 3.07+ 2.48+0.18° [ 3.8 £02° | 3.68+0.15° | 3.55+0.13 | 2.68+0.17°
0.12
FAC 46.6+ | 96+4.0% | 44.6£1.8° | 44.7£1.8° | 48.5£2.06 | 95+4.0°
(MEq/L) 2.9
TAC 88.3+ 137+64° | 83.7+32 | 84.7+3.3 85+2.47 127£6.4°
(mEq/L)
Pepsin 34+ 52+03" | 48+038 | 4.7+0.24 4.8+0.28 5.120.3
(mg/mL) 0.2
Mucin 392+ | 305+4.4° | 594+53° [ 58+2.7° 40+£1.6 31.5+4.4°
(mg/mL) 2.5

C = control non-stressed, CRS = cold restraint stressed, L = leptin treated, F =
famotidine treated, L-NAME = N®-nito L-arginine methyl ester treated and | =
Indomethacin treated CRS groups. FAC = free acid concentration, TAC = total acid
concentration. Data are expressed as mean * standard error of the mean of six
observations. Values of p < 0.05 was considered statistically significant. a =
significant compared with C, b = significant compared with CRS and ¢ = significant
compared with L group.

Table (2): Effect of leptin on gastric mucosal PGE, level in CRS rats and its
modulation by famotidne, L-NAME and Indomethacin

Group Gastric Mucosal PGE, Level (pg/g wet tissue)
C 345+ 30

CRS 230 +21°

L 500 + 24"

F 210 +40

L-NAME 225+ 19

I 200 + 50

C = control non-stressed, CRS = cold restraint stressed, L = leptin treated, F
famotidine treated, L-NAME = N®-nito L-arginine methyl ester treated and |
Indomethacin treated groups. Data are expressed as mean + standard error of the
mean of six observations. Values of p <0.05 was considered statistically significant. a
= significant compared with C, b = significant compared with CRS.
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Table (3): Effect of leptin on gastric mucosal ulcer development in CRS rats and
its modulation by famotidne, L-NAME and Indomethacin

ameter | % Incidence | MSS MUS Ul PI

Group

C 0 0 0 0 0
CRS 100 2.50 6.75 19.25 -

L 075 0.75 1.25 09.50 50.65
F 075 0.75 1.50 09.75 49.35
L-NAME 100 1.25 1.50 10.75 48.05
1 100 1.25 2.75 14.00 27.28

CRS = cold restraint stressed, L = leptin treated, F = famotidine treated, L-NAME =
NC-nito L-arginine methyl ester treated and | = Indomethacin treated groups. MSS =
mean severity score, MUS = mean ulcer score and Pl = preventive index.

DISCUSSION

Leptin is a peptide produced by
adipocytes and regulates the function
of the satiety center in the
hypothalamus®. Although it has also
been found in stomach'?, its function
in the stomach is not clear. In the
current study, the property of leptin as
an ulcer preventing agent was
investigated. The results of the present
study showed that exogenous leptin
demonstrated profound ulcer
preventing ability in rats when their
gastric mucosa was exposed to ulcer
inducing agents, such as stress. The
basal leptin concentration did not
prevent by itself the ulcerogenic effect
of stress exposure. However, the
exogenously  administered leptin
prevents that effect, indicating a
pharmacological action of leptin.

Cold restraint stress (CRS) is a
well-known ulcerogenic procedure. In
thepresent study, CRS produced
hemorrhagic lesions in the gastric
mucosa three hours after its induction,
which is in agreement with previous
reports*>?, The pathogenic

mechanisms responsible for stress-
induced gastric mucosal lesions
include disturbance of gastric mucosal
microcirculation and abnormal gastric
motility?*.

The rate of gastric secretion is
linearly correlated with mucosal blood
flow?. In the current investigation,
CRS reduced significantly the volume
of gastric secretion. This is likely to
be due to reduced gastric mucosal
blood flow, as reported by Murakami
et al.” rather than direct inhibition of
secretion.

CRS was observed, in the present
study, to increase significantly both
FAC and TAC with subsequent
decrease in the pH of gastric juice that
may be explained by the increased
vagal discharge to the stomach
induced by exposure to stress®. Leptin
demonstrated profound ulcer
prevention  ability, which was
compared well with that of famotidin
when CRS was employed as an
ulcerogenic model. Such finding is in
line with Brzozowiski et al.' who
reported that leptin has
gastroprotective effect on mucosal
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injury induced by topical application
of 75% ethanol.

The profound effect of inhibiting
CRS ulcer formation exhibited by
leptin was maintained, even when the
animals were pre-treated with low
dose of indomethacin. However, a
competition in the production of
gastric mucosal PGE, between
indomethacin (inhibitor) and leptin
(inducer) can not be ruled out. In
CRS-induced ulceration, evaluation of
the effect of leptin on gastric mucosal
PGE, synthesis revealed an increase
of gastric mucosal PGE,
concentration, as reported in the
present study and supported by
another study®®. This finding suggests
that leptin might act, at least in part,
via the cyclooxygenase pathway in
preventing  gastric  CRS-induced
ulceration. Furthermore, the results of
the current investigation that leptin
stimulated mucus secretion support
the notion that this peptide acted by
stimulating PGE, production.

It has been reported previously
that PGE, stimulate mucus secretion®®
2 In contrast to the results of the
present investigation, Brzozowiski, et
al.4, reported that PGE, is not
involved in the gastroprotective effect
of leptin. The contradictory finding
observed in the present results could
be due to methodological difference in
ulcer induction.

The results of the current study
clearly demonstrated that leptin at
dose level of 10 pg/kg inhibited
gastric acid secretion (both FAC and
TAC), a result which is in accordance
with that of Konturak et al.”’, who
have investigated the effect of leptin
on gastric acid secretion using H.
pylori positive and negative patients

and reported that gastric meal and
CCK-induced leptin is capable of
inhibiting basal and meal-stimulated
gastric acid secretion in H pylori-
positive patients. But in H pylori
negative patients, the release of leptin
was reduced in response to CCK and
meal.

Pre-treatment of animals with L-
NAME (25mg/kg, SC), an inhibitor of
nitric oxide synthase before exposure
to stress, reduced peptic ulcer
prevention ability of  leptin
significantly. This finding suggests
that peptic ulcer preventing ability of
leptin does not depend solely on the
nitric oxide pathway. This again is in
line with observation of Brzozowiski
et al.’ that L-NAME reduced the
ulcer preventing ability of leptin
against acidified ethanol. Brzozowiski
et al’® have also investigated the
effect of centrally and intra-peritoneal
administered leptin and reported that
its gastro-protective action,
accompanied by increased gastric
blood flow and increased plasma
gastrin levels, depends on vagal
activity and involves hyperemia-
mediated by NO.

The results of the current study
may have consequences for the
clinical practice. Based on these data,
one would want to recommend the use
of leptin SC in a pilot study in
humans, in order to access its efficacy
as an ulcer prevention drug in patients
in the intensive care units, who are
more prone to develop stress ulcer*".

In conclusion, leptin at a dose of
10 pg/kg, could have an ulcer
preventing  ability, = which s
comparable to that of famotidine, an
H, antagonist. The ulcer prevention
ability of leptin on CRS-induced ulcer
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may involve the cyclooxygenase and
nitric oxide pathways.

REFERENCES

Spirt, M. (2004): Stress-related
mucosal disease: risk factors and
prophylactic therapy. Clin. Ther.,
26 : 197-213.

Murakami, M., Lam, S.; Inada,
M. and Miyakes, T. (1985):
Pathophysiology and  patho-
genesis of acute gastric lesions
after hypothermic restraint stress
in rats. Gastroenterol., 88 : 660-
665.

Azuma, T.; Dodge, M.; Ito, S.;
Yamazaki, Y.; Miyaji, H.; Ito,
Y.; Suttee, H.; Kuriyama, M.;
Kato, T. and Kohli, Y. (1999):
Bile reflux due to disturbed
gastric movement is a cause of
spontaneous gastric ulcer in
W/Wv mice. Dig. Dis. Sci., 44:
1177-1183.

Brzozowiski, T.; Konturek, P.;
Konturek, S.; Pajdo, R.; Duda,
A.; Pierzchalski, P.; Bielanski,
W. and Hahn, E. (1999) : Leptin
in gastro protection induced by
cholecystokinin or by a meal.
Role of vagal and sensory nerves
and nitric oxide. Eur. J.
Pharmacol., 374 : 263-276.
Gaw, A.; Williams, L.; Spraggs,
C. and Jordan, C. (1995): Role
of pepsin in the development of
indomethacin-induced antral
ulceration in the rat. Aliment.
Pharmacol. Ther., 9: 167-172.
Toljamo, K.; Niemeld, S.;
Karttunen, T.; Karttunen, R.;
Karvonen, A; Piiparinen, H.
and Lehtola, J. (2002): The
Role of Herpes simplex and

10.

11.

12.

Helicobacter pylori Infection in
the Etiology of Persistent or
Recurrent Gastric Erosions: A
Follow-Up Study. Dig. Dis. Sci.,
74(4): 818-822.

Hogan, D.; Ainsworth, N. and
Isenberg, J. (1994): Gastro-
duodenal bicarbonate secretion.
Aliment. Pharmacol. Ther., 8:
475-478.

Peskar, B. and Maricic, N.
(1998) : Role of prostaglandins in
gastroprotection. Dig. Dis. Sci.,
43(Suppl 9): 23S-29S.

Zhang, Y.; Proenca, R.; Maffei,
M.; Barone, M.; Leopold, L.
and Friedman, J. (1994):
Positional cloning of the mouse
obese gene andits human
homologue. Nature, 372: 425-
432.

Halaas, J.; Gajiwala, K. Maffei,
M.; Cohen, S.; Chait, B.;
Rabinowitz, D.; Lallone, R.;
Burley, S. and Friedman, J.
(1995): Weight reducing effects
of the plasma protein encoded by
the obese gene. Science,
269(5223): 543-546.
Pelleymounter, M,; Cullen, M.;
Baker, M.; Hecht, R.; Winters,
D.; and Boone, T. (1995):
Effects of the obese gene product
onbody weight regulation in
ob/ob mice. Science, 269: 540-
543.

Bado, A.; Levasseu, S.; Attoub,
S.; Kermorgant, S.; Laigneau,
J.; Bortoluzzi, M.; Moizo, L.;
Lehy, T.; Guerre-Millo, M. Le
Marchand-Brustel, Y. and
Lewin M. (1998) : The stomach
is a source of leptin. Nature, 394:
790-793.

54



Bull. Egypt. Soc. Physiol. Sci. 28 (1) 2008

Abdel-Hakim & Mahmoud

13.

14.

15.

16.

17.

18.

19.

Erkasap, N.; Uzuner, K. and
Serteser, M. (2003):
Gastroprotective effect of leptin
on gastric mucosal injury
induced by ischaemia-reperfusion
is related to gastric histamine
content in rats. Peptides, 24:
1181-1187.

Garrick, T.; Kolve, E. and
Kauffman Jr, G. (1986):
Prostaglandins requirements are
greater for protection in cold
restraint induced than alcohol-
induced mucosal lesions. Dig.
Dis. Sci., 31: 401- 405.
Lazzaroni, M. and Bianchi
Porro, C. (2001): Prophylaxis
and treatment of non steroidal
anti-inflammatory  drug-induced
upper gastrointestinal side effects.
Dig. Liv. Dis., 33 (suppl 2): S44-
S48.

Robert, A.; Nezami, J. and
Phillips, J. (1968): Effect of
prostaglandin E; on gastric
secretion and ulcer formation in
the rat. Gasteroenerol., 55: 461-
487.

Hano, J.; Bugaishi, J. and
Danek, L. (1976): The effect of
neuroleptics on the development
of gastric ulcer in rats exposed to
restraint cold stress. Pol. J.
Pharmacol., 28: 37-47.

Moore, E. (1968): Determination
of pH by glass electrode: pH
calibration for gastric analysis.
Gastroenerol., 54 : 501-509.
Hara, N.; Hara, Y. and Goto, Y.
(1991): Gastric hyperacidity and
mucosal damage caused by
hypothermia  correlated  with
increased GABA concentration in
the rat brain. Eur. J. Pharmacol.,
194 : 77-81.

20.

21.

22,

23.

24.

25.

26.

Fouad, A. (1970): Comparative
study of methods for evaluation
of activity of certain digestive
enzymes in biological fluids. M.
Sc. Thesis (Biochem). Faculty of
Pharmacy, Cairo University.

Bhavanandan, V.
Sheykhnazari, M. and Devarj,
H. (1990): Colorimetric
determination of N-

acetylhexozamine-terminating O-
glycsidically linked saccharides
in mucin and glycoproteins.
Anal. Biochem., 188 : 172-184.
Kasuya, Y.; Urushidani, T. and
OKkabe, S. (1979): Effects of
various drugs and vagotomy on
indomethacin-induced gastric
ulcers in the rat. Japmn. J.
Pharmacol., 29: 670-673.
Chandranath, S.; Bastaki, S.
and Singh J. (2002):
Comparative study on the activity
of lansoprazole, omeprazole
and PD-136450 on acidified
ethanol- and  indomethacin-
induced gastric lesions in the rat.
Clin. Exp. Pharmacol. Physiol.,
29: 173-180.

Allen, A.; Flemstrom, L.;
Garner, A. and Kivilakso, E.
(1993): Gastroduodenal mucosal

protection. Physiol. Rev., 73:
823-857.
Perry, M.; Haedicke, G.;

Bulkley, G.; Kvietys, P. and
Granger, D. (1983): Relationship
between acid secretion and blood
flow in the canine stomach, role
of oxygen consumption.
Gastroenterol., 85: 529- 534.

Bastaki, S.; Chandranath, S.
and Adem A. (2004): The role of
prostaglandin E, in the wulcer

55



Bull. Egypt. Soc. Physiol. Sci. 28 (1) 2008

Abdel-Hakim & Mahmoud

27.

28.

29.

preventing ability of leptin. Gut,
53 (Suppl 3): A77.
Bastaki, S. and Wallace J.

(1999): Pathogenesis of
nonsteroidal  anti-inflammatory
drug gastropathy: clues to

preventive therapy. Can. J.
Gastroenterol., 13: 123-127.
Wallace, J. and Tigley, A.

(1995): New insights into
prostaglandins ~and  mucosal
defence. Aliment. Pharmacol.

Ther., 9: 227-235.

Konturek, J.; Konturek, S.;
Kwiecien, N.; Bielanski, W.;
Pawlik, T.; Rembiasz, K. and
Domschke W. (2001): Leptin in
the control of gastric secretion
and gut hormones in humans

30.

31.

infected with Helicobacter pylori.
Scand. J. Gastroenterol., 36:
1148-1154.

Brzozowski, T,; Konturek, P.;
Pajdo, R.; Kwiecien, S.; Ptak,
A.; Sliwowski, Z.; Drozdowicz,
D.; Pawlik, M.; Konturek, S.
and Hahn E.(2001) : Brain-gut
axis in gastroprotection by leptin

and  cholecystokinin  against
ischemia-reperfusion induced
gastric  lesions. J. Physiol.

Pharmacol., 52: 583-602.
Overmier, J. and Murison R.
(2000): Anxiety and helplessness
in the face of stress predisposes,
precipitates and sustains gastric
ulceration. Behav. Brain Res.,
110: 161-164.

56



Bull. Egypt. Soc. Physiol. Sci. 28 (1) 2008 Abdel-Hakim & Mahmoud

il aadieial) Sarall i) eldall clibal o ol il
slanl) o) Al A cndil) g

**J_}AM[;I‘)SJ‘_;)AJ} *RJSAJ/J.ZCJ_;AM?.L[AA
QAA\RM\A-@H\LX&**MM\LLN\}*@}SM\@UA

Lg_m)a_im.uod.’uﬂsk\;d\ cw\cﬁ&su.u.umu}c\)& ).L\L‘\.u\)d&-\;.\j\ \.\A@ru
O galdl) Al Al S 5 i g o ) 8yl g il Sleadl
S Gle gane T ) Ll sdie Lal ja 200-150 Leie dsuﬁ\)sgbuﬁ sl
S an 1 e ) 8 T e e
sl Aemid a5 vy gl 3 3 s J s ) 0 5 L s Al e anall )
) el 5 jlanll ganl
Lemaa g5 Am Y1 ol a1 day 5 () ) a3 L g 3 il 5 capfilly slgaY) de gana Y
Q\.CL»Y‘EJA]:\J).\A ¢ EJ\P:K;).\Q;
) a8 (/e ) o) alal i oyl i o3 ey oyl e pana T
Bk 2 a5 il algadl Gl ) (i yai
8 (paS/anle 00) alall cand (i saldll jlie cllac) afiLgd s (oasisaldll e gana £
il ol Sl m el
J8 (oS / aale Vo) alall S (L-NAME) (s a3 lgdy L-NAME 4e sane .0
Al s il SleadU () ) (g ya o5 o5 (aiall) o lae)
Ao A (paS/aae ) v) alad) it Guuline 1Y) (s 5 L g Gauallive sa3Y1 Ao gana T
il sl w3583 T anyy saxall 8 7 8 iln (50 (pidlali ) 15 Lo
il apflly a5 5 5 (s LS

Al (B Al 5 jlianl) paad A paill ey Jd 0,40 S (Sl sl dati day ) aiad
S s e s all ol Tl A 55 pal) A saadl ¢ pH ¢ anall apaat) Lellasl 4y il
u)ﬂ\&Mu@;;uhu\jcﬁwﬂuuhﬂamskhd\;Lmﬂ\ua;ﬁru} u.u.u}.ml\
(‘-'gr‘; M}M‘\AJJ Ao d_uud\ M}Jh&s;}aémﬂ‘;bbﬂ\ ;Luzj\g_\;s(u‘u\.a;j\ dAlAJ\}
(PGE,) ve cpaidlaliv sl (dod

S s pHepaad) 8 Alian) AV0 (63 (i ) 2 5iil) 5 ol deadl (i pail) (50 S8 5
835 1) L ¢ samall alaal) cLiall & PGE, (s siue (o8 GlIX 5 Al 3 jlanll 8 (i gaal)
iganall 5 5liandl 8 A0S 55 pall Goa gandl GAS 5 55 5 5all (Haall Ll dilan) 30Ya il
S L IS 8 5 a5 Anlal) de panall g 5l slea Dl Cum ya3 ) )l
VAYe s il dalae dia s S 3y 5l 5 il Slga Dl Cuia jad

505 Sgan ) 2yl g il sl (m eil) S cppas paldl ol (il eldac) (g0l S5
PGE; (s siase o GllaS s dpanall 5 jlanll b (s saadl 3855 ¢ pH cpna 3 dilas) AV il
J\.@AY\uw@MJMbwuyN\}u.\_mﬂ\‘;\s}mu\)ﬁ@amsﬁ;&\ sliall A
J.A\.uuas;_‘\jcjﬂ\Ma)ﬁmu;wuym\}umﬂ\wdsuu\uj Ll g il
O saldll 5 (pinlll e gana o8 29 70 500 N0 dglaall dulae (LS5 3. V0 58 0 L da A
) ) il e

57



Bull. Egypt. Soc. Physiol. Sci. 28 (1) 2008 Abdel-Hakim & Mahmoud

Q8L ) il iy sleadd Gia yaill U ailisa s23Y) 5| L-NAME sl (5ol 38
e Gl 23Y1 s L-NAME e sena () E 5 )0 V0 L Aa jall dalas 2 55 alga ) U
) “ ) " i
Lial) 8 Daniiall = 58l sliae 530 4d cpindl) s (o Uil Sy Cand) 138 5L (g
Slaall Ll 1aa 5 eloand) o) a8l 8 oyl g il dleadl (a yadll die saaall Jaladll
OSadd) s Hy O sisel) DUl g 8 Sliaall (o saldlly 43 e (e Apdleay) da il
by il 2l Gas e 5Ll Gatialll L atialy 0 AaleaY) g o aie dll Jatii
Agall A jlaall o 1350 50 il edgd (58 85 paiDlaliv s sl 5

58



