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Abstract

Cysteinyl leukotrienes play a part in inflammatory reactions such as inflammatory bowel diseases. The aim of the present study was to
evaluate the acute effects of a cys-leukotriene-1 receptor antagonist, montelukast, on trinitrobenzene sulphonic agid TNBS -induced
colitis in rats. Montelukas€ 5, 10 or 20 mg k§ day , a 5-lipoxygenase inhibitor, zileuton 50 or 100 g kg~ day , a positive
contro), or the vehicle was administered intracolonically to the rats twice daily throughout the study, starting 12 h before the induction of
colitis with TNBS. The severity of coliti€ macroscopic and histological assessment, as well as myeloperoxidase activity , the protein
expression of inducible nitric oxide synthase iNOS and cyclooxygenase-2, and eicosanoid production in colonic tissue incubation were
assessed 24 and 72 h after colitis induction. Montelukast increased prostaglgndin E production at 24 h and tended to reduce the
cyclooxygenase-2 protein expression at 72 h, but did not influence the severity of colitis. Zileuton failed to decrease the inflammatory
reaction in spite of reduced leukotrieng B production at 72 h. The results suggest that drugs that block cysteinyl leukotriene receptors
have limited potential to ameliorate acute TNBS-induced colitis, but that they exert some beneficial effects which make them capable of
modulating the course of coliti®© 2001 Elsevier Science B.V. All rights reserved.
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colitis; Zileuton

1. Introduction including the color{ Hedqyvist et al., 1980; Goldenberg and
Subers, 1982; Zijlstra et al., 1984 .

inl ol I Chronic inflammatory bowel diseases—Crohn’s disease
secreted mainly by eosinophils, mast cells, monocytes and, g jcerative colitis—are associated with enhanced mu-

macrophages “Jorg et al., 1982; MacGlashan et al., 1982;.,55| formation of cysteinyl leukotriends Peskar et al.,
Damon et al., 1983; Williams et al., 1984; see Lewis and 19gg 1987: \Wardle et al.. 1993: Casellas et al., 1994 .
Austen, 198% , produce a variety of actions which empha- gppanced generation of leukotrieng C has been demon-
size their importance as pathogenic elements in 'nﬂamma'strated in experimental models of colitis Zipser et al.,

tory states, such as recruiting eosinophils and stimulating 19g74: Eliakim et al.. 1992 Sjogren et al., 1994; Rach-
the excretion of mucus and the extravasation of plasma pijewitz et al. 1995: Yucéyar ot al. 191'99 where it

(Draz.en et al., 1980; Hedgvist et al., 1980; Marom et al. oo qrejates with the severity of inflammatory cell infiltra-
1982; Spada et al., 1986; see Dahlen, 1997 . They alsoiqn (zipser et al., 1987a, although controversial results

increase secretion in colonic mucdsa Jett et al., 1991 andhave also been presented Zipser et al., 1987b; Allgayer et
cause smooth muscle contractions in a number of t|ssues,a|_’ 1989: Karmeli et al., 1995: Hammerbeck and Brown,

Cysteinyl leukotrienes, leukotrienes,C ,,D and, E ,

1996 .
" Corresponding author. Tel #358-9-191-25330; fax:+358-9-191- Different leukotriene [ receptor antagonists have been
25365, shown to prevent early intestinal myoelectric responses
E-mail address: heikki.vapaatalo@helsinki.fi H. Vapaatlo . and colonic transit disturbances associated with ricin or
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trinitrobenzene sulphonic acié TNBS -induced enteritis
and colitis( Pons et al., 1992; Sjogren et al., 1994 without
changes in long-term motor alteratios Morteau et al.,
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kg~! day '), or zileuton( 50 or 100 mg kg day , a
positive control , which has previously been shown to
ameliorate TNBS-induced coliti6 Zingarelli et al., 1993;

1993, tissue morphology or the synthesis of eicosanoidsBertran et al., 1996, or the vehicle. The drugs were

(Sjogren et al., 1994 . Nishikawa et &l. 1995 showed a
reduction in chronic TNBS-induced colitis by a leukotriene
C,/D, receptor antagonist, pranlukast ONO-1p78, and
in another study amelioration of ethanol-induced gastric
mucosal damage by the leukotrieng D, receptor antag-
onist, sodium$S*,yR*)-4«34 4-acetyl-3-hydroxy-2-pro-
pyl-phenoxy -propylthid v-hydroxy-methylbenzene bu-
tanoate ( L649,928 , was fountl Wallace et al., 1988 .

suspended in 1% methylcellulose and administered intra-
colonically(1 ml kg ') directly at the site of inflammation
while the rats were under halothane anaesthesia. The treat-
ment began the night preceding the induction of colitis and
was given twice a day throughout the study. The animals
were weighed daily. Some of the animals were killed 24 h
after colitis induction(n=6-10 in each group , and the
remainder were killed 72 h after inductidm=7-9 in

There is also a case report that the selective, reversibleeach group . The treatment groups were as follows.

cys-leukotriene-1 receptor antagonist, montelukast, in-
duced a complete symptom resolution in chronic eosi-
nophilic gastroenteritis resistant to other treatménts Neu-
strom, 1999 .

Because of the scarcity of experimental and clinical
data on the possible role of cysteinyl leukotrienes in
inflammatory bowel diseases, it appeared to be of value to
evaluate the effects of montelukast on the severity, mark-
ers and transmitters in colitis induced with TNBS in rats.

2. Materials and methods
2.1. Animals

Ninety-four male rat§ 200-260g of outbred HY:WIST
stock ( Laboratory Animal Centre, University of Helsinki,
Finland were used. They were kept under conventional
conditions during the experiment. The rats were housed
individually in cages in a standard laboratory at22 °C
at a relative humidity of 4@ 5% with a light—dark cycle
of 12 h(light from 6 a.m. to 6 p.m.. . The animals had free
access to tap water and standard rat chkow R36; Lactamin
Stockholm, Sweden . The ethical aspects of the study
protocol were approved by the Institutional Animal Care
and Use Committee, University of Helsinki, Finland.

2.2. Colitis induction

Colitis was induced in halothane-anaesthetised rats us-

ing the technigue described by Morris et@l. 1989 . Briefly,
a polypropylene cathetdf 2.5 mm) was inserted intra-
colonically to a distance of 8 cm from the anus, and a
2,4,6-trinitrobenzene sulphonic adid TNBS 60 mgkg
Fluka, Buchs, Switzerland in 50% ethanol 1 mlKg
was instilled into the colon. Healthy control rats were
treated with saline.

2.3. Experimental design

The animals were randomly divided into twelve treat-
ment groups to receive either montelukast 5, 10 or 20 mg

24 h
(1) Healthy control( vehicle i.e. 1% methylcellulgse
(2) Healthy( montelukast 10 mg k§  day)
(3) Healthy( zileuton 100 mg kgt  day)
(4) Colitis control( vehiclg

(5) Colitis (montelukast 5 mg kgt day) ( low
dose
(6) Colitis (montelukast 10 mg k¢ day) ( inter-

mediate dose
(7) Colitis (montelukast 20 mg kg day) (  high

dose
(8) Colitis (zileuton 50 mg kg* day')
(9) Colitis (zileuton 100 mg kg* day')

72 h
(10) Colitis control( vehiclg
(11 Colitis (montelukast 10 mg kg
(12) Colitis(zileuton 100 mg kg

day)
day)

2.4. Assessment of inflammation

The animals were killed 24 or 72 h after colitis induc-
tion, by decapitation preceded by an overdose of CO . The
colon was removed by cutting at the pubic symphysis and
at the caecum, and immediately transferred into Krebs
buffer (pH 7.9, which was gently bubbled with 95%
0,-5% CQ,, and the descending colon was cut 7 cm
proximally. The colon was incised along its mesenteric
border, gently washed, placed flat, mucosal surface up-
wards, on a glass dish containing the buffer, and photo-
graphed for macroscopic evaluation colonic damage $core
as previously described by Kankuri et &. 1999 . The
severity of inflammation was evaluated by five experi-
enced observers unaware of the treatments, using a visual
analogue scalé 100 mm; minimum injury 0, maximum
injury 100). The colon was then placed in a pre-weighed
tube containing Krebs solution, and weighed. The colon-
to-body weight ratio was calculated as an index of tissue
oedema. Immediately after weighing, a 5-mm segment was
cut from the macroscopically most intensively affected
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region for the eicosanoid production assays, and a 2-mmunlabelled thromboxane B from Cayman Chemical Ann
segment for histological assessment was taken from theArbor, MI, USA) and thromboxane B antiserum from
adjacent section. The remaining parts of the 7-cm segmentProfessor C. Taubé Martin Luther University, Halle, Ger-
were cut longitudinally into three strips for measurement many . Leukotrienes £ , P and,E were determined by
of myeloperoxidase activity indicator of neutrophil infil- radioimmunoassay as described by Alanko et(al. 1992
tration) ( Pfeiffer and Qiu, 1995 , and inducible nitric oxide and with the enzyme immunoassay kit from Amersham.
synthasd iINOB and cyclooxygenase-2 protein expression.The former assay was performed with ] H leukotrieng C
One unit of myeloperoxidase activity was defined as that (NEN Life Science Products as the radiolabelled ligand,
which degraded Jumol of hydrogen peroxide in 1 min  leukotriene E ( Cayman Chemigal as the non-labelled
and was expressed ds unit’g of tissue. The tissueligand, and an in-house rabbit antibody raised against the
samples for histology were suspended in 4% formal- bovine serum albumin conjugate of leukotrieng/©,/E,.
dehyde, embedded in paraffin, cut and stained with hema-The lower limit of detection for the leukotriene,ZD,/E,
toxylin and eosin. Histological assessment by light mi- enzyme immunoassay is 10 pg Tland the cross-reactiv-
croscopy was carried out by two observers unaware of theity data are as follows: leukotriene,C 100%, leukotriene
treatments. The degree of inflammation was graded usingD, 100%, leukotriene E 70%, other eicosanoids negligi-
the criteria described by Gonhzalez et @l. 1999 , and the ble.
score represented the sum of six individual variables graded
0-3 depending upon the severity of the changes o . .
change; = mild; 2 =moderate; 3-severg . The vari- 26 Western blot analysis of iNOS and cyclooxygenase-2
ables evaluated were: erosion, ulceration, necrosis, haem-
orrhage, oedema and inflammatory cell infiltration. The colon sample€ 120-220 mg of healthy colon,
240-570 mg of inflamed colon were homogenised in
boiling buffer(pH 7.4 containing Tris—HCI, Na VO and
sodium dodecyl sulphate and centrifuged. Equal amounts
of protein from each samplé 2@g for INOS measure-
The colon samplel whole thickness of the wall for ments, 30ug (24 h samples and 40g (72 h samples for
eicosanoid measurements 80-150 mg of healthy colon,cyclooxygenase-2 measurements were loaded onto 8%
110-270 mg of inflamed colon was placed in a pre- (iNOS) or 10%/( cyclooxygenase-2 sodium dodecyl sul-
weighed tube containing Krebs buffer, and weighed. It was phate polyacrylamide gels and electrophoresed. The iINOS
then first pre-incubated in 3 ml Krebs buffér pre-bubbled electrophoresis standard, cyclooxygenase-2 electrophoresis
with 95% O, —-5% CQ) for 15 min at 37C to minimise ~ standard( Cayman Chemigal , and prestained molecular
the effect of sample handling, after which the buffer was marker proteins( Bio-Rad Laboratories, Hercules, CA,
discarded and the tissue was incubated in 3 ml oxygenatedUSA) were used as positive controls. The separated pro-
Krebs buffer for another 15 min at 3T. At the end of the  teins were transferred to nitrocellulose membranes, which
incubation the media were collected, centrifuged 5 min, were blocked with powdered fat-free cow’s milk 5%, in
2000x g, at 4°C) and stored at-80 °C until assayed by  Tris-buffered saline Tweef pH 7% . The primary anti-
radioimmunoassay or enzyme immunoassay for the body used was either rabbit polyclonal anti-iNOS immuno-
eicosanoids produced. Prostaglandinp E and bicyclic- globulin G (Santa Cruz Biotechnology, Santa Cruz, CA,
prostaglandin E radioimmunoassay kits were from the USA) or goat polyclonal anti-cyclooxygenase-2 immuno-
Institute of Isotopes( Budapest, Hungary . Bicyclic-pro- globulin G (Santa Cruz Biotechnolopy , and the secondary
staglandin B ( 13,14-dihydro-15-keto{i,16e-cyclo- antibody was either horseradish peroxidase-coupled anti-
prostaglandin E) is a stable end-product of the main rabbit immunoglobulin G( Santa Cruz Biotechnoldgy
prostaglandin E metabolite found in the circulation, 13, (iNOS) or anti-goat immunoglobulin @ Zymed Laborato-
14-dihydro-15-keto-prostaglandin ,E . The sensitivity of ries, San Francisco, CA, USA cyclooxygenage-2 . Bound
the prostaglandin £ radioimmunoassay is 20 pg’nand antibodies were detected using an enhanced chemilumines-
cross-reactivity with prostaglandin,E 100%, and negligi- cence reaction. The optical density of each band was
ble with other related compounds. The lower limit of quantified using specific computer programnées GeneSnap
detection of the bicyclic-prostaglandin,E assay is 10 pg Version 2.60.0.14 and GeneTools Version 2.10.03, Synop-
ml~* and cross-reactivity with other eicosanoids is negligi- tics, Cambridge, UK .
ble. The leukotriene B radioimmunoassay kit was pur-
chased from Amershafh Buckinghamshire, England . The
sensitivity of this assay is 15 pg mi and cross-reactivity
with other related compounds is negligible. The thrombox-
ane B, radioimmunoassay was performed as described by Montelukast was kindly donated by Merdk Rahway,
Saareks et al( 1999[° JH Thromboxang B was obtained NJ, USA . Abbott Laboratorieé Chicago, Il, USA gener-
from NEN Life Science Producté Boston, MA, USA, ously supplied us with zileuton.

2.5. Assessment of eicosanoid production

2.7. Drugs



312 R. Holma et al. / European Journal of Pharmacology 429 (2001) 309-318

Table 1
Body weight change, colon wet weight and histological score for the colon 24 and 72 h after colitis induction
n Body weight Colon wet n Histological
changel % weight score
(gkg™H)? (0-18°

24 h
Healthy control 8 -1+1 4.0+ 0.2 4 0.0+ 0.0
Colitis control 10 -7+1 9.6+ 0.6 4 11.8+1.3
Montelukast 5 mg kg? 7 -9+1 9.3+ 0.7 4 11.3+ 1.0
Montelukast 10 mg kg* 6 -8+1 8.8+ 0.6 4 12.3+1.8
Montelukast 20 mg kg* 6 -8+1 8.5+ 0.5 4 11.0+ 0.7
Zileuton 100 mg kg?! 10 -8+1 9.5+ 0.4 4 12.0+ 0.7
72h
Colitis control 7 -14+1 9.940.3 4 13.0+ 1.0
Montelukast 10 mg kg* 9 —13+1 9.1+ 0.4 4 12.8+ 0.6
Zileuton 100 mg kgt 9 —-15+1 10.1+ 0.3 4 11.0+ 2.4

Data are means S.E.M.

@Weight of 7-cm segment of colon related to body weight.

PHistological score: minimum injury, 0; maximal injury, 18. Colitis control values are significantly different from the healthy control values
(P<0.09.

2.8. Katistical analysis histological score ( Table )1 . Histological assessment
showed necrosis, haemorrhage, oedema and inflammatory
Data are expressed as meanS.E.M. Statistical analy-  cell infiltration, but also erosion and ulceration in the
ses were carried out using the Mann—Whitrigyest. inflamed colon. None of the treatments reduced the score
of the macroscopic or histological damage. Colonic in-
flammation was also associated with oedema, as measured

3. Results by increased colon wet weiglit Table 1, and neutrophil
accumulation, as assessed from increased myeloperoxidase
3.1. Severity of inflammation activity (Fig. 2. The two treatment§ montelukast and

zileuton affected oedema formation similarly as compared
Body weight was reduced equally in all the colitis with the colitis control group. Montelukagt or zileujon
groups during the 24- and 72-h periods after colitis induc- did not influence the macroscopic severity of inflammation
tion (Table 2 . The TNBS treatment induced severe macro- at any of the three doses. However, at 72 h, montelukast
scopic and microscopic inflammation in the colon, as reduced the mean value for myeloperoxidase activity by
assessed from the colonic damage sdore Fig. 1 and thes0% in comparison with the colitis contr6P = 0.27).

A 2 B 72h
100 ~ 100 -
80 4 Colitis 80 + Colitic
control Montelukast Zileuton o
g T ety Zileuton
S 60 - ll 1 60 4 gl Montelukast
. T
-]
5
S 40 - 40
E
E 51(10( 20 100 10 100
20 - 20
Healthy |
control ||
o411 0 -

Fig. 1. Colonic damage scofe )A 24 ad B 72 h after colitis induction. Minimum injury, 0; maximum injury, 100. Data are+nf&&nbl. (n = 6-10
in each group . Values in the bars indicate the drug doses mg)kg
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Fig. 2. Myeloperoxidase activity in the colén)A 24 afd B 72 h after colitis induction. Data are me&isM.(n = 6—10 in each group . Values in the

bars indicate the drug dosés mgKg
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Fig. 3. Prostaglandin £ production by colonic tissue in vitro A 24 Gnd B 72 h after colitis induction. Data are #@&n#1. (n=6-10 in each
group . Values in the bars indicate the drug ddses mgtkg” P < 0.05 vs. colitis control.
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Fig. 4. Leukotriene B production by colonic tissue in vifo) A 24 @hd B 72 h after colitis induction. Data are ta&BM. (n= 6-10 in each
group . Values in the bars indicate the drug ddses mgtkg” P < 0.05 vs. colitis control.
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Table 2 (Table 2 increased after TNBS application both at 24 h
Bicyclic—prostaglandin E an_d_ thromb(_)xaan production in the colon and at 72 h, whereas the production of bicyclic-prosta—
in vitro 24 and 72 h after colitis induction glandin E, , which is a stable end-product of the main
circulating metabolite of prostaglandin,E , was higher in
the healthy control group than in the colitis control group
(Table 2 . When the prostaglandin, E and bicyclic-prosta-

n Bicyclic- Thromboxane
prostaglandin B production
E, production

-1 -1
I%::e;thy control 7 (p?.g.l) (pfin(‘)g ) glandin E, values were summarized, the inflammed colon
Colitis control 10 4403 3642 samples produced over 40% more prostaglandjn E than
Montelukast 5 mg kg* 7 5807 44+ 6 did the healthy samplgs 11470.7 vs. 8.1+ 1.1 pg mg ! ,
Montelukast 10 mg kg* 6 4408 3949 P <0.05.
Z&Tﬁ:ﬁkﬁ% f:g"llg'fgl 13 f%g'g 43132 At 24 h the high dose of montelukast increased prosta-
= - glandin E, production by almost 40%P < 0.05, while
72h (%)? (pgmg 1 zileuton had no effect Fig. 3A . At the same time, the
Colitis control 110w 39+5 colonic tissue samples of the rats treated with the low dose
Z&Tg:kfgé ﬁg"l‘(%'l‘g g 13%0 ig’ﬁ of montelukast showed a 30% increase in bicyclic-prosta-
- - glandin E, productiotP = 0.05D , whereas treatment with
Data are meansS.E.M. zileuton yielded no increade Tablé 2 . At 24 h, there were
#Percentage of the colitis control average. Colitis control values are no differences between treatment groups for leukotriepe B
significantly different from the healthy control valué® < 0.01). production( Fig. 4A . However, zileuton decreased it by

40% at 72 h(P < 0.09 (Fig. 4B . Montelukast did not
modify leukotriene B production. No differences in
) ) ) thromboxane B production were found between the treat-
The lower dose of zileuton did not reduce the inflamma- ment groups and the colitis control Tablk 2 . Surprisingly,

tory reaction( or eicosanoid production though it reduced g |eukotriene G, D or E in vitro production by the
myeloperoxidase activity compared with the colitis control cgjonic tissue was detected.

(722+ 144 vs. 1197229 U g1, P=0.07). The colon

samples from the healthy groups that received either mon-

telukast or zileuton did not differ from the healthy control 3.3. Colonic iNOS and cyclooxygenase-2 protein contents
group as to any of the parameters measufed data not

shown . iNOS (Fig. B and cyclooxygenase{2 Fig) 6 protein

expression increased in the colon after colitis induction,

3.2. Eicosanoid production but there were no statistically significant differences be-

tween the treatment groups and the colitis control group.

The in vitro colonic production of prostaglandin, E  High-dose montelukast reduced iNOS expression by 50%
(Fig. 3, leukotriene B ( Fig. ¥ and thromboxane, B in comparison with zileuton treatment at 24 R = 0.065 .

A 24h B 72h
150 7 Zileuton 150 9 Colitis
Montelukast l control Zileuton
- Colitis .
120 control 120 Montelukastl
E
&
B 90 - - W 4
S |
0
2 ‘
= 60 - 50; -
= 10 [|100
S
1]
40 : 5 |[10) 20|  ftoq 30,
Hea]thy
control |8
0 - e JESE 0 -

Fig. 5. INOS protein expression of colon tissue) A 24 &ndl B 72 h after colitis induction. INOS protein was assessed by Western blotting, and the results
were quantified using a computer. Data are meuSsE.M. (n = 6—10 in each group . Values in the bars indicate the drug doses mb kg
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A 24h B 72h
150 N 150 -~
Zileuton COﬁﬁS
g::lttr]sl Montelukast :L control Zileuton

120 A 120

E
g
: Montelukast T
@ 90 - 90 ~
1
=
[
& 60 A 60 -
'g 10 100
E 51|10/ 20 104
30 A 30 -
Healthy
control
0 4 | 0 -

Fig. 6. Cyclooxygenase-2 protein expression of colon ti¢sde A 24 and B 72 h after colitis induction. Cyclooxygenase-2 protein was assessed by Western
blotting, and the results were quantified using a computer. Data are me®isM. (n = 6—10 in each group . Values in the bars indicate the drug doses
(mg kg™1).

An almost 40% decrease in cyclooxygenase-2 expressionmation. Previous studies have also shown that different
at 72 h(P = 0.07 vs. zileutonP = 0.15 vs. colitis control leukotriene G /D, receptor antagonists increase prostanoid
was also seen with montelukast. synthesis in gastric damade Wallace et al., 2988 and in
experimental coliti€ Sjogren et al., 1994; Nishikawa et al.,
1995 . Exogenous prostaglandins have been shown to ame-
liorate intestinal damage in experimental models of colitis
In the present study, we investigated the effects of the (Wallace et al., 1985; Allgayer et al., 1989; Fedorak et al.,
local intracolonic administration of the cys-leukotriene-1 1990 . Thus, montelukast has the potential to attenuate
receptor antagonist, montelukast, in acute TNBS-induced inflammatory reactions in the colon.
colitis in rats. On the basis of reports in the literature, the  The role of cyclooxygenase-2—the enzyme induced at
5-lipoxygenase inhibitor, zileuton, was used as a positive sites of inflammatior{ see Whittle, 2000 —in colitis is not
control. We found that the montelukast treatment did not clear. Although its messenger RNA and protein expression
ameliorate the severe inflammatory reaction, although it increases in the TNBS modé¢l Reuter et al., 1996 , the
increased prostaglandin,E production, which has benefi- selective inhibition of cyclooxygenase-2 activity has been
cial effects in colitis models, and slightly decreased cyclo- reported both to have no effect Lesch et al., 7999 and to
oxygenase-2 protein expression, the enzyme induced inexacerbate the inflammatory reaction in the colon Reuter
inflammation. et al., 1996 . Preferential cyclooxygenase-2 inhibitors have
Cysteinyl leukotrienes are secreted by different inflam- been shown to abolish experimental colitis in other models
matory cells( Goetzl and Payan, 1984; see Lewis and (Karmeli et al., 2000; Kankuri et al., 200Lb . In the present
Austen, 19823 . In addition, endothelial cells, platelets and study, montelukast had no statistically significant effect on
smooth muscle cells generate cysteinyl leukotrienes from cyclooxygenase-2 protein expression. However, cyclooxy-
leukotriene A, provided by other cells§ Feinmark and genase-2 expression in the montelukast group 72 h after
Cannon 1986, 1987; Maclouf and Murphy, 1988; see the colitis induction was clearly lower than that in the
Miiller-Peddinghaus, 1999 . These cells are important con-colitis control group. This is supported by a recent finding
tributors to the pathogenesis of TNBS-induced colitis by Ohd et al.( 200D , who showed increased cyclooxy-
(Morris et al., 1989; Vilaseca et al., 1990 , as well as of genase-2 expression as well as prostaglandin E produc-
human inflammatory bowel diseases see Stenson,)1995 . tion by leukotriene R in human and rat intestinal epithe-
On incubation of colonic tissue for 15 min, no cysteinyl lial cell lines. Our results do not indicate any direct effect
leukotriene production was detected. However, enhancedof montelukast on cyclooxygenase-2 induction, but they do
cysteinyl leukotriene production in this model has previ- imply that montelukast reduces cyclooxygenase-2 expres-
ously been shown by othets Eliakim et al., 1992; Yuceyar sion as a reaction secondary to the amelioration of inflam-
et al.,, 1999 . It is possible that cysteinyl leukotrienes were mation.
rapidly degraded during the incubation. Increased prostaglandin ,E production in the mon-
In the present study, montelukast increased colonic telukast group early in the inflammatory phase is not
prostaglandin E production in the early phase of inflam- inconsistent with the decreased cyclooxygenase-2 protein

4, Discussion
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expression in the same group at a later phase, when thewhich implies that leukotriene B might be more important
different timepoints and the different aspects they evaluate during a chronic than an acute phase of a TNBS model.
are taken into account: the tissue sample for prostaglandin In conclusion, we suggest that drugs that block cys-
E, measurements was taken from the most intensively teinyl leukotriene receptors have limited potential to ame-
inflamed region whereas an entire colon length sample wasliorate acute colitis in this severe TNBS model. However,
taken for the cyclooxygenase-2 expression measurementthey are able to modify the inflammatory reaction, possibly
This means that the former is a measure of a very local via increased production of prostaglandins, which can
intense inflammatory reaction whereas the latter measuresexert cytoprotective effects in the gastrointestinal tract.
the extension of the inflammatory lesions longitudinally in
the colon.
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