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ABSTRACT

Background : Because the aetiolo-
gy of inflammatory bowel disease
(IBD) is unclear, no causative therapy
is available. However, pathophysiolo-
gy of the disease offers a lot of possi-
bilities to disrupt the inflammatory
cascade that maintains the inflamma-
tory process. Hyperleptinemia has
been reported in acute inflammation
especially during the early stage of in-
testinal inflammation. This study was
done to investigate the potential ther-
apeutic effect of B3 adrenoreceptor
agonist BRI 37344 (BRI) and com-
pare it with the traditional used pred-
nisolone in an experimental model of
inflammatory bowel disease.

1

Methods : The present study was
done on 40 rats. They were divided
into 2 main groups: Group I: 10 rats,
as control group, received distilled
water. Group II: 30 rats, subdivided
into 3 equal subgroups as follow:
Subgroup lla: indomethacin only
treated group, received 7.5mg/kg in-
domethacin for 2 doses separated by
24 hours, subcutaneously. Subgroup
lib: indomethacin treated rats, re-
ceived 0.5 mg/kg prednisolone intra-
gastrically, with the 15t dose of indo-
methacin and for 4 consecutive days.
Subgroup llc: indomethacin treated
rats, received 1 mg/kg BRI intragastri-
cally at the same time with the 18t
dose of indomethacin and for 4 con-
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secutive days in a dose of Histologi-
cal examination, myeloperoxidase
(MPQO) enzyme, malonidialdehyde
(MDA), nitric oxide (NO) and leptin
levels were detected. Effect of BRI on
isolated intestinal tissue was also ex-
amined.

Results : Indomethacin treatment
produced a significant increase in
MDA, NO leptin levels and MPO con-
tent prednisolone and BRI produced
a beneficial effect on indomethacin-
induced intestinal lesions

Conclusion : BRL 37344 is as ef-
fective as prednisolone in inflammato-
ry bowel disease indicating some
possible therapeutic application for
gastrointestinal tract disorders.

INTRODUCTION

Inflammatory bowel diseases
(IBD) are commonly characterized by
flare up phases. Anorexia, increased
resting energy expenditure and body
weight loss are prominent features of
these diseases (1), Because the ae-
tiology of inflammatory bowel diseas-
es is unclear, no causative therapy is
available. However, pathophysiology
of the disease offers a lot of possibili-

Vol. 39, No. 1 &2 Jan., & April, 2008

ties to disrupt the inflammatory cas-
cade that maintains the inflammatory
process (2).

Leptin, 2 hormone primarily secret-
ed from adipocytes, plays a key role
in controlling body weight-home-
ostasis and it is also implicated in im-
mune response. Hyperleptinemia has
been reported in acute inflammation
especially during the early stage of in-
testinal inflammation in rats (3). It has
been suggested that leptin plays a
role in the anorexia associated with
inflammation (3).

Enteropathy is a recognized lesion
of the alimentary tract characterized
in its chronic form by strictures and a
chronic enteritis. These lesions are
the end result of a disease process of
which local permeability changes are
the earliest detectable abnormalities
and involve alterations in intestinal
wall blood flow (4).

NSAIDs administered chronically
to humans and acutely to the experi-
mental animals produces an enterop-
athy with striking clinical functional
and pathological similarities to the
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chronic inflammatory enteritis seen in
Crohn’s disease (5.6),

Prednisolone, is known to improve
flare ups and permeability changes in
Crohn’s disease (7). It induces a gen-
eral reduction in the inflammatory ac-
tivity by stabilizing lysosomal-mem-
branes and free radical activity (8).

BRI 37344 is a B3 adrenoreceptor
agonist that plays an important regu-
latory role in adipose tissue metabo-
lism through stimulation of thermo-
genesis and lipolysis. It also reduces
body weight and fat content as well
as increases resting metabolic rate
and energy expenditure (9),

The aim of the work is to assess
the inflammatory changes in rat mod-
el of NSAID induced enteropathy and
also the effect of BRI in indomethacin
induced enteropathy and comparing
its effects with traditionally used pred-
nisolone in indomethacin-induced en-
teritis.

MATERIALS & METHODS
Drugs used :
* Indomethacin:indomethacin am-
poule 50 mg supplied by the Nile

Co for pharmaceuticals.

e B3 adrenoreceptor agonist : BRI
37344 sodium salt powder, 5 mg
supplied by Sigma.

e Prednisolone: prednisolone tablet, 5
mg supplied by Kahira Pharm.

Animals used :

Fourty male Sprague dawley rats
were used, weighing (140-160 gm
each) and obtained from animal
house (Mansoura Faculty of Medi-
cine, Egypt). They were housed indi-
vidually in plastic cages.

Experimental protocol :

1- Indomethacin was dissolved in a
pathogen free water to make a
concentration of 25 mg/ml.

2- Prednisolone was dissolved as in-
domethacin to make a concentra-
tion of 1 mg/ml.

3- BRI 37344 was dissolved as the
previous drugs to make a concen-
tration of 1 mg/ml.

4- All chemicals were used , were ob-
tained from Sigma Chemicals.

Treatment :

Fourty (40) rat groups were ran-
domly divided into 2 main group :
Group | : Consisted of 10 rats |,
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considered as control group and re-
ceived a pathogen free water.

Group Il : Consists of 30 animals,
subdivided into 3 equal subgroups
(10 rats each) as follow.

Subgroup lla : served as indo-
methacin treated group (enteritis
group). They were treated with indo-
methacin for two doses separated by
24 hour in a dose of 7.5 mg/kg subcu-
taneously (10).

Subgroup IIb : Indomethacin treat-
ed rats, received prednisolone at the
same time with the 15t dose of indo-
methacin and for 4 consecutive days
in a dose of 0.5 mg/kg intragastrically
by gavage (4).

Subgroup lic : Indomethacin treat-
ed rats, received BRI, at the same
time with 15t dose of indomethacin
and for 4 consecutive days in a dose

of 1 mg/kg intragastrically by gavage
(9),

Animals were killed in the 5th day
after the 1S5t dose of indomethacin,
Fasting rats were sacrificed by cervi-
cal decapitation. Fasting blood was
obtained for measurement of serum
leptin, MDA, nitric oxide levels and
also, a piece of small intestine was
obtained 20 cm from ileocaecal valve
for biochemical analysis of MPO en-
zyme content, isolated preparation
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and histopathological examination.

A) Biochemical analysis :

1- Serum leptin level was measured
according to the method of Blum
et al.(11) by enzyme immunomet-
ric assay kit for rat.

2- Serum nitrite level was measured
according to the method of Green
et al. (12), nitrate in the sample is
reduced by cadmium column to ni-
trite which reacts with a Griess re-
agent to form a purple azo dye
and its absorbance at 546 nm is
detected by spectrophotometer
(JenwayB405uv/vis).

3- Serum Malondialdehyde (MDA)
level was measured according to
the method of Draper and Hadley
(13), ( serum is precipitated by ad-
dition of trichloroacetic acid. Then
thiobarbituric acid reacts with mal-
ondialdehyde Which is a product
of lipid peroxidation to form thio-
barbituric acid, a reactive product
,which is measured at 532 nm by
spectrophotometer (Jenway 6405
uv/vis).

4- Myeloperoxidase (MPO) content in
intestinal homogenate was meas-
ured according to the method of
Banerjee and Peters, (4)(the sam-
ple was weighed, suspended in
hexadenyltrimethylammonium ho-
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mogenized and centrifuged. The
supernatant was assayed for MPO
spectrophotometrically  (Jenway
6405 uvivis).

B) Histopathological examination :

Small specimens from the jejunum
of the rats of the control group, indo-
methacin group and groups treated
with prednisolone and or BRI 37344
were obtained, fixed in 10% formalin
for 24 hours and processed to obtain
paraffin sections that were stained by
Hematoxylin and Eosin and PAS
stains for routine histological exami-
nation.

C) Isolated intestinal (ileumn) prep-
aration :

1- According to Ghosh (14) : Prox-
imal 3 cm of ileum from freshly killed
rat (140-160 g) is dipped in salt solu-
tion at 4 to 60C for two to three hours
before use.

The duration of each drug contact
used in this preparation was 30 sec-
onds at intervals of five minutes. The
next figure showed the assembly
used for recording the contraction of
isolated ileum.Perfusion fluid : Dejal-
on, Temperature : 30-31>c. Gas :
5% CO2 in 02, Lever : isotonic frontal

4 —
¢ [ e
.
N SR
A
i} :

Apparatus used to record isolated ileum contraction of rat
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2- Reagents for isolated prepara-
tion :

Dejalon solution contained (mg/
litre) 0.5 glucose, 9.0 Nacl, 0.42 Kcl,
0.03 Caclp and 0.5 NaHCOS3. Stock
solutions 1 milli mole(mM) of acetyl-
choline, norepinephrine, dobutamine,
salbutamole, BRI 37344 and propran-
olol were prepared, stored at 4°C and
diluted in water. On the day of the ex-
periment, Cyanopindolol (B3 antago-
nist) was dissolved in dimethyl sulfox-
ide (1mM), and Butoxamine
hydrochloride (B2 antagonist) was
dissolved in a pathogen free water .

3- Doses used for isolated prepar-
ation(microMole(uM)/ Bath :

- Acetylecholine 100 uM

- Norepinephrine 1 uM

- Dobutamine 1 uM

- Salbutamole 10 uM

- BRI 37344 0.1 uM

- Cyanopindolol 10 uM

- Butoxamine HCL 10 uM

- Atenolol 10 uM

- Propranolol 10 uM

Doses were according to (14& 29),

Statistical Analysis :
1- Analysis was done by SPSS pro-
gram (statistical package for social
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science) version 10, 1999.

2- Multiple comparisons were per-
formed by ANOVA statistical anal-
ysis between groups.

3- Post hoc test (Scheffe test) was
done between 2 groups; P values
of less than 0.05 were considered
to indicate statistical significance.
All the results were expressed as
the mean + SE for ten animals in
each group.

RESULTS

A) Biochemical findings :

Effect of indomethacin on bio-
chemical parameters (group llia) :

As shown in table (1) & fig. (1), in-
domethacin produced a significant in-
crease in fasting serum leptin as com-
pared to control group (18.255+0.6,
1.294+0.012 respectively; P<0.05). It
produced a significant increase in ser-
um nitrite as compared to control
group (86.700+4.9, 33.500+2.6 re-
spectively; P<0.05), and also pro-
duced a marked elevation in serum
MDA as compared to control group
(77.649+1.1, 24.383+1.1 respectively;
P<0.05). Furthermore, there was a
marked elevation in tissue myelope-
roxidase enzyme activity as com-
pared to control group (20.255+0.53,
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10.05310.4 respectively; P<0.05).

Effect of prednisolone on indo-
methacin induced biochemical
changes (group lIb) : As shown in
table (2) & fig. (2), simultaneous pred-
nisolone treatment produced a signifi-
cant reduction in serum leptin
(0.859+0.04, P<0.05) as compared to
indomethacin only treated group
(18.255+0.6, P<0.05). It also pro-
duced a significant decrease in serum
nitrite (35.600+3.5, P<0.05) versus in-
domethacin only treated group
(86.700+4.9) .Moreover, prednisolone
resulted in a significant decrease in
serum MDA level (30.612+2.4,
P<0.05) and tissue myeloperoxidase
activity (10.814+0.2, P<0.05) versus
indomethacin only treated group
(77.649+1.1, 20.255+0.53, respec-
tively)

Effect of BRI 37344 on indo-
methacin induced biochemical
changes :

Table (2) & fig. (2) showed that
BRI simultaneous treatment produced
a significant reduction in serum leptin
(0.88410.08, P<0.05) versus indo-
methacin  only treated group

(18.255+0.6, P<0.05). It also pro-
duced a significant decrease in both
serum nitrite and MDA levels
(35.000+2.9, 28.209+1.5, respectively
P<0.05), versus indomethacin only

treated group (86.700£4.9,
77.649+1.1, respectively) Further-
more, BRI treatment induced a

marked reduction in myeloperoxidase
activity (10.698+0.3, P<0.05) versus
group lla (20.255+0.53)

Comparison between the effect
of prednisolone and BRI on indo-
methacin induced biochemical
changes :

Table (3) & fig. (3) showed that
there was no significant difference be-
tween the effect of prednisolone and
BRI on serum leptin, serum nitrite,
MDA and myeloperoxidase activity as
compared to indomethacin only treat-
ed group .

B) Histopathological findings :

In comparison to control normal
group(figs. 4 ,5), indomethacin pro-
duced abnormal desquamation of the
epithelium covering villi of jejunum
with some necrotic debris. There
were congested blood vessels and in-
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flammatory cellular infiltration (fig.
6,7)

Treatment with either prednisolone
(figs. 8,9) or BRI (figs.10) effectively
decreased the inflammatory ulcera-
tive effect of indomethacin and nor-
malized villi and crypts. Moreover,
there was normal number and shape
of goblet cells and intact Brush bor-
ders of enterocytes.

C) Isolated rat ileum preparation :

Spontaneous contractions (curve

1)z

to determine the effect of B3 adre-
noreceptor agonist on spontaneous il-
eum contractions isolated from nor-
mal rat. The effect of BRI (0.1 uM)
was observed and indicated that B3
action was inhibitory on smooth mus-
cle, and the inhibitory action was
blocked by administration of B3 re-
ceptor blocker (Cyanopindolol 1 uM).

While, salbutamol (B2 adrenore-
ceptor agonist, 10 uM) administration
produced an inhibitory action with
less in amplitude than that of BRI on
smooth muscle, and this action was
blocked by butoxamine Hel (1 uM).
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On the other hand noradrenalin
administration (1 uM) produced an in-
hibitory action on the ileum that
blocked completely after administra-
tion of propranolol (1 uM).

Effect of BRI 37344 on rat ileum
precontracted  with  acetyicholine
(curve 2) :

BRI effect on smooth muscle func-
tion isolated from normal rat and or
indomethacin treated rat :

Maximum responses to acetylcho-
line (100 nM) were the same in con-
trols, and in ileitis.

in control ileum, BRI (0.1 uM) re-
laxed acetylicholine (100 uM) induced
contractions and this effect was abol-
ished completely by cyanopindolol (1
uM).

In ileitis, a greater concentration of
BRI was needed to relax acetylcho-
line induced contractions (nearly 10
fold higher than in control; but it was
not a complete relaxant effect).

Effect of BRI 37344 on sustained
contractions produced by acetylcho-
line on rat ileum (curve 3) :

In normal ileum, BRI (0.1 uM) ad-
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ministration produced relaxation on
sustained contraction (plateau) pro-
duced by acetyicholine (100 uM).

On the other hand, in ileitis, BRI
(0.1 uM) failed to relax the sustained

contraction produced by acetylcholine
(100 uM), while larger dose BRI (1
uM) produced relaxation in the sus-
tained contraction produced by ace-
tylcholine (100 uM).

Table (1): Effect of indomethacin (7.5 mg/kg S.C.) on serum leptin level (ng/ml), serum

nitrite  level (uM),

serum malonaldehyde (MDA)

level

(nmol/ml) and tissue

myeloperoxidase (MPO) ( milli Unit (mU)/mg tissue). (means + SE).

Groups
- Control group Indomethacin treated group
Parameter

; 18.255+0.6

Serum leptin 1.294+0.012 P<0.05

) 86.700+4.9

Serum nitrite 33.500+2.6 P<0.05
77.649+1.1

Serum MDA 24.383+1.1 P<0.05
i 20.255+0.53

Tissue MPO 10.053+0.4 P<0.05

P= Significance of difference between indomethacin treated group versus control group

(non treated group).
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Table (2): Effect of prednisolone (0.5 mg/kg orally) , BRL (1 mg/kg orally) on serum
leptin (ng/ml) level, serum nitrite (uM) level, serum malonaldehyde (MDA) level
(nmol/ml) and tissue myeloperoxidase (MPO) (mU/mg tissue). (means + SE).

Groups Contril Indomethacin treated rats (group II)
Distilled water Prednisolone BRLtreated
group (group
I treated group treated group group (group
Parameter (group I1a) (group IIb) Ilc)

: 18.255+0.6 0.859+0.04 0.884+0.08

Serum leptin | 1.294+0.012 P<0.05 P1<0.05 P2<0.05
- 86.700+4.9 35.600+3.5 35.000+2.9

Serum nitrite | 33.500+2.6 P<0.05 P1<0.05 P2<0.05
77.649+1.1 30.612+2.4 28.209+1.5

Semo MR, | S5l P<0.05 P1<0.05 P2<0.05
: 20.255+0.53 10.894+0.2 10.698+0.3

Tissue MPO 10.053+0.4 P<0.05 P1<0.05 P2<005

P= Significance of difference between indomethacin only treated rats versus non treated rats.

P1= Significance of difference between prednisolone treated rats versus indomethacin treated rats.

P2= Significance of difference between BRI treated rats versus indomethacin treated rats.

Table (3): Comparison between the effect of prednisolone (0.5 mg/kg orally) and BRI (1
mg/kg orally) on biochemical changes induced by indomethacin (7.5mg/kg

S.C.) (means + SE).
Groups Indomethacin treated group (group II)
Parameter = its :
Distilled water Prednisolone BRL treated
(D.W.) treated treated group roup (@rowolic)
group (group Ila) (group IIb) ek
0.884+0.08
Serum leptin 18.255+0.6 0‘5?2%%24 P2<0.05
) P3>0.05
35.000+2.9
" +
Serum nitrite 86.700+4.9 3;1628—03;5 P2<0.05
' P3>0.05
28.209+1.5
Serum MDA 77.649+1.1 e P2<0.05
' P3>0.05
10.698+0.3
Tissue MPO 20.255+0.53 g e P2<0.05
) P3>0.05

PT= Significance of difference of prednisolone treated rats versus non treated (indomethacin)

treated rats.

P2= Significance of difference of BRI treated rats versus non treated (indomethacin) rats.
P3= Significance of difference of prednisolone treated rats versus BRI treated rats.
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S. Leptin S. Nitrite S. MDA  Tissue
MPO

JdControl group EIndo. Treated group

Fig. (1): Effect of indomethacin (7.5mg/kg S.C.) on serum leptin level. serum nitrite

level. serum MDA level, and tissue myeloperoxidase activity
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Fig. (2): Effect of prednisolone (0.5 mg/kg orally) and BRI (1 mg/kg orally) on serum

leptin level, serum nitrite level, serum MDA level and tissue myeloperoxidase
activity.
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407

S. Leptin S. Nitrite

IDPrad. Grlib BBRIGr I ]

Fig- (3):

Comparison between the effect of prednisolone and BRI  on biochemical
changes induced by indomethacin

Fig. (4): A photomicrograph of a paraffin section in the jejunal musoca of a control rat
(group I) demonstrating the presence of long villi (arrows). There are
numerous goblet cells with unstained cytoplasm (arrow heads), enterocytes
(crossed arrows) and connective tissue ( C.T.) corium (C). (Hx & E x 100).
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Fig. (5): A photomicrograph of a
section in the jejunal mucosa of
a control rat (group I) showing
numerous PAS-positive goblet
cells lining the crypts (arrows)
and covering the villi (crossed
arrows) (PAS x 250).

Fig. (6): A photomicrograph of a
section in the jejunum after
induction of ulcer (group IIa)
showing  villi  which are
abnormal in shape with
complete desquamation of the
covering  epithclium  (arrow
heads). Some necrotic debris (d)
appear in the Ilumen. The
corium of the villi shows
congested blood vessels
(arrows) and excessive
mononuclear cellular infiltrate
(cross arrows). Note: parts of
the crypts (C) are seen.

(Hx & E x 100).
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Fig. (7): A photomicrograph of
the rat jejunal mucosa after
induction of ulcer (group Ila)
demonstrating  jejunal villi with
nearly complete loss of goblet
cells (arrows). Only very few
voblet cells (crossed arrows) are
seen lining the bases of the villi.
(PAS x 250).

Fig. (8): A photomicrograph of a paraffin section in the jejunum of prednisolone treated
rats showing normal appearance of villi (V) and crypts (C). The villi have
normal columnar absorbing cells with intact brush border (arrows) and

normal goblet cells (crossed arrows).
(Hx & E x 400).

Vol. 39, No. 1 &2 Jan., & April, 2008
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Fig. (9): A section in the jejunum of prednisolone treated rats showing normal
appearance of villi with PAS +ve goblet cells over the villi (arrow) and lining
the crypts (crossed arrows) (PAS x 400).

Fig. (10): A photomicrograph of a
section in the jejunm of group
(Ilc), after induction of ulcer
and treatment with BRI 37344
showing normal shape of villi
(arrows) and crypts (crossed
arrows). (Hx & E
x100).
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DISCUSSION
In this study , the beneficial effect
of BRL and prednisolone in experi-
mental model of inflammatory bowel
disease were studied.

A model of NSAID induced ente-.

ropathy in rats was used in this study
as it has clinical and histological simi-

larities to inflammatory bowel disease
(15),

In the present study, rats treated
with indomethacin showed a signifi-
cant increase of leptin, suggesting
that leptin may contribute in the in-
flammation induced by indomethacin.
Barbier et al. (3)stated that
sion of plasma leptin concentration in

Expres-

the established experimental models
of intestinal inflammation. Also, in-
crease in serum leptin in the present
study could be explained by The
study of Sarraf et al. (16) who showed
an increase in plasma leptin concen-
tration after intraperitoneal injection of
cytokines. Thus , indomethacin in-
duced ulcerative enteritis resulted in
cytokines over expression as tumor
necrosis factor causing an increase in
serum leptin (3,16,17),

Vol. 39, No.1&2 Jan., & April, 2008

In the present study , indometha-
cin produced an increase in serum ni-
trite. Serum nitrite reflects the induci-
ble nitric oxide synthase activity. This
finding is in consists with the study of
Kane and Vincenti (18) that showed
similar increase in serum nitric oxide
activity in NSAIDs treated rats. Fur-
thermore, Sitaraman et al. (19) proved
that leptin in lumen of small intestine
and colon may act as a proinflamma-
tory cytokine which activates the nu-
clear transcription factor (NF-KB) im-
plicated in
inflammatory bowel disease and reg-

the pathogenesis of

ulate the expression of inducible nitric
oxide synthase (20) and so excessive
production of nitric oxide in small in-
testine, colon (21) which is reflected in
the serum level (22),

In addition, the present study
showed an increase in serum MDA
level that correlate with the harmful
effects of the reactive oxygen free
radicals involved in indomethacin in-
duced ulcerative enteritis and result-
ed in injury of the membrane lipids of
intestinal tissue and MDA release in
the circulation (22),
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In the present work, myeloperoxi-
dase was assayed because it's a sen-
sitive specific marker released from
the inflammatory cells within the mu-
cosa of the inflammatory bowel dis-
eases. It is a useful way of quantify-
ing the early inflammatory response
(16) and it is an index of granulocyte
infiltration (3). It has been shown that
rats treated with indomethacin
showed a significant increase of mye-
loperoxidase activity and this finding
is in agreement with the study made
by Takeuchi et al., (23) and Mchuge
et al., (24) who stated that indometha-
cin administration increases the ex-
tent of myeloperoxidase activity.

Inflammatory changes induced by
indomethacin in this study as evi-
denced by biochemical parameters
are confirmed by histopathological ex-
amination. This appeared in the form
of mucosal inflammation, epithelial
desquamation, congestion of the
blood vessels and excess cellular in-
filtrations. (Fig.6)

Effect of prednisolone on indo-
methacin-induced inflammatory
changes :

In the present study, it was found

that prednisolone administration pre-
vented the inflammatory lesion in-
duced by indomethacin. This is evi-
denced by significant reduction in
serum leptin, serum nitrite and serum
MDA and tissue activity of myelope-
roxidase enzyme. These findings are
in consistent with that of Williams and
Hallett (8). They showed that prednis-
olone induces a general reduction in
the inflammatory activity by stabilizing
lysosomal membranes, decreases mi-
gration of inflammatory cells to the
site of inflammation and is a free radi-
cal scavenger. Prednisolone also pro-
duces an inhibition of intestinal arach-
idonic acid metabolism resulted in
inhibition of the inducible cyclooxyge-
nase enzyme |l and the inducible ni-
tric oxide production. Furthermore ad-
ministration of prednisolone resulted
in a decrease in macrophage induced
tumor necrosis factor alpha (TNF-a)
that may accelerate the inflammatory
process (25),

This is confirmed with histopatho-
logical examination (fig.8,9) that

showed prednisolone treated rats

normal appearance of villi and crypts
. The villi have normal columnar ab-
sorbing cells with intact brush border
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and normal goblet cells

Effect of BRI 37344 on indometh-
acin-induced inflammatory changes :

In the present study, it was found
that BRI 37344 ameliorates the indo-
methacin induced enteritis which is
evidenced by a significant reduction
in hyperleptinemia . This is confirmed
with the results of (3) who found that
hyperleptinemia is involved in acute
inflammation of indomethacin induced
enteritis in rats., Sitaraman et al. (19)
mentioned that lumen leptin of the in-
testine is a source of proinflammatory
cytokines involved in inflammatory
bowel disease and disseminates the
inflammatory stimuli to the non in-
flamed areas. He also suggested that
leptin in the intestinal lumen activated
NF-KB that implicated in pathogene-
sis of inflammatory bowel disease
and modulates the inducible nitric ox-
ide in rat small intestine (26). A study
done by Barbier et al. (27) supported
our results but in another model of in-
flammatory bowel disease in rats,
which is trinitrobenzene sulfonic acid
(TNBS) induced colitis in rats, they
showed that beta-3 agonist (BRI
37344) produced an inhibition of lep-
tin secretion in experimental colitis
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that markedly reduced colonic inflam-
mation, histologically and or biochem-
ically changes. So, these results pro-
vide direct evidence for an important
deleterious role of leptin in the patho-
genesis of experimental intestinal in-
flammation.

Furthermore, BRI 37344 produced
areduction in leptin of the intestine
and a significant reduction in serum
nitrite , serum MDA and tissue activity
of myeloperoxidase enzyme (19.26)

Effect of BRI 37344 on Isolated rat
ileum preparation :

In the present study , ileum isolat-
ed from normal rat, showed the re-
sponse to the relaxant effects of Bi
agonist, B2 agonist, B3 agonist (BRI
and noradrenaline). While noradrena-
line relaxant effect is abolished by
propranolol administration, indicating
that adrenergic inhibition of the ileum
is mediated by B receptors . This is in
agree with studies of Barbier etal.,
(27),  Anthony, (28) and Zaho etal.,
(29). Also, the inhibitory effect of BRI
through B3 receptors is predominant
than that of B1 agonist and/or of B2
receptors in ileum Barbier etal., (27)
and Zaho etal., (29)
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In ileitis, a greater concentration of
BRI is needed to relax acetylcholine
induced contractions; nearly 10 fold
higher than in control .This is con-
firmed by study of Zhao et al., (29)
who investigated the inflammation- in-
duced changes in adrenergic regula-
tion of smooth muscles and stated
that experimental ulcerative colitis in
rats induces a down regulation of the
inhibiting B3 adrenergic control of co-
lonic smooth muscle function and this
loss of adrenergic regulation may
contribute to the diarrhea in this in-
flammatory bowel disease . In addi-
tion, Anthony (28) considered B3 ad-
renoreceptor agonists-future antiinfl-
ammatory drugs and they are spas-
molytic and potent inhibitors of non-
steroidal antiinflammatory drugs in-
duced gastric and small intestinal
ulcers and this is evidenced by their
role in enhancement of mucosal
blood flow.

Furthermore, in this study, it has
been shown that BRI 37344 ability to
relax pre-contracted smooth muscle
is attenuated in ileitis and it has need-
ed a nearly 10 fold increase in the
concentration of BRI required to relax
pre-contracted inflammed ileum. The

maximal relaxations of BRI on pre-
contracted smooth muscle are also
decreased in ileitis and also, there is
a loss of cyanopindolol effect that
augment the amplitude of spontane-
ous contractions in ileitis. These data
are supported by the results of Zhao
et al., (29) who proved that B3 recep-
tors are preserved in both acute and
chronic colitis, but cyanopindolol abili-
ty to enhance spontaneous contrac-
tions is reduced, and BRI ability to
relax carbachol induced contractions
was blocked completely by cyanopin-
dolol .While in inflamed colon, a
greater concentration of BRI is need-
ed for relaxation. Furthermore, the
predominant adrenergic regulation of
spontaneous contractions that is me-
diated by B3 adrenoreceptors ; down
regulates in indomethacin induced
ileitis and this loss of regulation is
similar to that in Crohn’s disease. (29)

CONCLUSION

In the present study, It has been
concluded that ,comparing the effect
of BRL versus the effect of predniso-
lone on indomethacin induced enteri-
tis in rats; BRI ameliorates the indo-
methacin induced lesion to a similar
extent to that of prednisolone. Howev-
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er, BRL has a less side effects .Thus,
BRI may be provided as a new treat-
ment possibility for reversing changes
of indomethacin induced enteritis
which is a valid model of IBD.
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