2026/10/21 11:14 JLE — European Cytokine Network — Inducible nitric oxide synthase attenuates chronic colitis in human histocompatibility ant...

APPLICATION

Kiosque John Libbey

A |
) ©)
oFr en & M

European Cytokine Network Currentissue Past issues Auti

4 >

<> Subscribe

< Volume 12, issue 1, March 20011 Articles originaux

Inducible nitric oxide synthase
attenuates chronic colitis in human
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B27/human b2 microglobulin
transgenic rats.
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Abstract

Rats transgenic for HLA-B27/human b2-microglobulin develop a spontaneous
multisystem inflammatory disorder that closely mimicks human
spondyloarthropathies. Prominent features of this disorder are gut inflammation
that predominates in the colon, and arthritis. Several mediators such as IFN-g, IL-
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1b, TNF-a, and inducible nitric oxide synthase (iNOS) have been found increased
in the inflamed colonic mucosa. In the colon of HLA-B27 transgenic rats, iINOS is
predominantly expressed by epithelial cells, and iINOS transcripts are detected
in the hip cartilage of those rats, but not in nontransgenic littermates. The role
of INOS in this disorder was evaluated by administering the corticosteroid
dexamethasone, or the NOS inhibitor L-N6-(1-iminoethyl)lysine (L-NIL) to HLA-
B27 transgenic rats with established disease. Treatment with dexamethasone

attenuated some aspects of gut inflammation, although it had no effect on iNOS

expression. In contrast, treatment with L-NIL effectively inhibited iINOS activity,
and resulted in an increase in colitis. Cytokine transcripts in the colon were
modified by these treatments: IFN-g and IL-1b were decreased after
dexamethasone treatment, whereas administration of L-NIL resulted in
decreased IFN-g, and TNF-a. A trend towards increased IL-1b expression was
observed which could have contributed to the L-NIL pro-inflammatory effect.
These results suggest that INOS exerts a protective effect on colitis, in the
inflammatory disorder of HLA-B27 transgenic rats.

Full text

INTRODUCTION

The HLA-B27 class 1 major histocompatibility complex allele is strongly
associated with the spondyloarthropathies, a group of human disorders
characterized by the combination of osteoarticular, skin and gut inflammatory
manifestations [1]. Several lines of rats transgenic for HLA-B27 and human
betay-microglobulin develop a spontaneous multisystem inflammatory disease
that strikingly resembles human spondyloarthropathies, by combining arthritis
with colitis and psoriatic skin lesions [2]. The immune system is critically

involved in the pathogenesis of this disease in HLA-B27 transgenic rats, which is

transmittable to nontransgenic rats by bone marrow graft, and requires the
presence of mature T cells for its development [3, 4]. Based on these findings, it
is hypothesized that disease in HLA-B27 transgenic rats arises as a

consequence of interaction between an antigen-presenting cell expressing high

levels of HLA-B27, and peripheral T lymphocytes [3, 4]. The presence of a normal
gut flora is also required for the gut and the joint disease to develop [2].

Mediators implicated in the pathogenesis in the HLA-B27 transgenic rat model
have been most extensively studied in the gut mucosa. The profile of cytokines
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expressed in the inflammed colonic mucosa is characterized by a prominent
early increase in IFN-gamma and IL-2, suggesting a Th1-mediated predominant
response [2]. In established disease, pro-inflammatory mediators such as IL-
Talpha, IL-1beta, TNF-alpha, macrophage inflammatory protein 2, and
myeloperoxidase (MPO) are also expressed in the inflammed colonic mucosa [5,
6]. Elevated plasma levels of nitrite/nitrate are consistent with an increased
production of nitric oxide (NO) in this model [7] and the inducible nitric oxide
synthase isoform (iNOS) was detected in the colonic mucosa of affected B27
transgenic rats by reverse transcriptase-polymerase chain reaction (RT-PCR)
and by enzymatic activity assay [5, 6].

We previously reported that administration of murine recombinant IL-10 to HLA-
B27 transgenic rats with established disease had no influence on the clinical or
histopathological course of the disease. However, IL-10 efficiently inhibited
production of IFN-gamma, TNF-alpha, and IL-1beta in the gut mucosa, and
conversely increased colonic INOS expression (5; M. Breban and D. Lamarque,
unpublished results). This result suggested that iINOS could play a pathogenic
role in this model, by the production of NO-derived injurious products such as
peroxynitrites, or by altering the balance between pro- and anti-inflammatory
cytokine production [8, 9]. In the present study, we tested this hypothesis by
administering to HLA-B27 transgenic rats with established disease,
dexamethasone, which can prevent the expression of INOS [10, 11], and the iINOS
inhibitor, L-N®-(1-iminoethyl)lysine (L-NIL) [12], considered to offer selectivity
for the INOS isoform.

MATERIALS AND METHODS

Rats. The HLA-B27 transgenic rat line 33-3, on a Fisher (F344) background [2],
was maintained by breeding 33-3 females with nontransgenic F344 males, and
typing offsprings for the B27/hbetaom transgene by PCR amplification of tail
genomic DNA with an HLA-B27 specific pair of primers RT11and RT12 [13]. All rats
were maintained under conventional conditions at Cochin University Hospital
animal facility.

Treatment. Dexamethasone was administered s.c. daily (study 1). L-NIL (Alexis,
Paris, France) was administered s.c. twice daily (study 2). Sex- and age-matched
rats of the 33-3 line with overt disease (6 rats per group, 11-39 weeks old: study
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1; 8 rats per group, 17-21 weeks old: study 2), and control F344 littermates (4 rats
per group in each study) received either active compound or vehicle.

Clinical evaluation. Rats were scored three times each week for diarrhea and
arthritis, on a scale ranging from 0 (normal) to 4 for each of these symptoms, by
the same examiner unaware of the treatment. The average daily total of these
scores was calculated each week.

Macroscopic and histological evaluation of organs. After completion of
treatment, rats were sacrificed. Mesenteric lymph nodes (MLN) were weighed
and colon weight/length was measured. Tissue samples from the caecum,
proximal colon and distal colon, were fixed in formalin, embedded in paraffin,
sectioned, stained with hematoxylin, eosin, safran, and coded for blind
examination. Sections were scored for ulceration density (absent: 0; covering <
1/3 of examined area: 1; covering 1/3 to 2/3 of examined area: 2; covering » 2/3 of
examined area: 3), ulceration depth (limited to mucosa: 1; reaching submucosa:
2; reaching muscularis propria: 3) and extent of polymorphonuclear and
mononuclear cells infiltration in the chorion (absent: 0; limited to mucosa: 1;
reaching submucosa: 2; reaching muscularis propria: 3). The global histological
score was the sum of the values obtained for the caecum, the proximal colon,
and the distal colon per rat.

Immunohistochemistry. An antigen retrieval method was performed on 5 mum
thick, deparaffinized sections of colon, using micro-wave oven heating (3 x 5
min) in 6 mM citrate buffer pH 6. Sections were then incubated for 10 minin 3%
hydrogen peroxide to block endogenous peroxidase activity, followed by 1hour
with anti-iNOs monoclonal antibody, dilution 1/40 (Transduction Laboratories,
Lexington, UK). A three-step indirect process based on avidin-biotinylated
peroxidase complex (Vectastain Elite ABC kit, Vector Laboratories, Burlingame,
CA, USA) and 3,3-diaminobenzidine (Sigma, St-Quentin Fallavier, France) as
chromogen, was applied to reveal as a brown precipitate the positive reaction.
Negative controls were obtained by omitting the primary antibody.

Western immunoblot analysis. The whole colonic mucosa or colonic epithelial
cells, isolated by the standard method [14], were homogenized in buffer (2 mM
Tris 7-9, 50 mM mannitol, 100 muM phenylmethylsulfonyl, 2 muM leupeptin, 0.5
mu/ml aprotinin, 0.5% triton X100). Spleen homogenate from rat challenged i.v.
with Escherichia colilipopolysaccharide (LPS serotype O111:B4; Sigma) was used
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as a positive control for INOS. Homogenates were sonicated twice for 10 sec on

ice and spun (21,000 gat 4° C, 15 min). Aliquots of 20 mug of total cellular protein

were denatured by boiling v/v with 20 mM Tris 7-9, 2 mM EDTA, 2% SDS, 10%
beta-mercaptoethanol, 209 glycerol. Samples were electrophoresed on 7.5%
SDS-polyacrylamide gel, and transferred to nitrocellulose membrane
(Amersham, Little Chalfont, UK). After blocking with PBS (pH 7.4), 0.25% tween
20 (v/v) and 5% non-fat dried milk, the membrane was probed with anti-iNOS
polyclonal antibody (sc-651; Santa Cruz, Santa Cruz, CA, USA) for 1 hour,
washed with PBS-tween 20 and then incubated with horseradish peroxidase-
conjugated second antibody for 1 hour at room temperature. Membranes were
developed, using an enhanced chemiluminescence system (Amersham) and
exposed to Hyperfilm (Amersham). Films were scanned on a GS-700 Imaging
Densitometer (Bio-Rad, Hercules, USA) and analysed using the Molecular
Analyst Software (Bio-Rad).

MPO assay. MPO activity was determined as described, with minor modifications
[15]. Segments of colon were homogenized in ice-cold phosphate buffer
containing 0.5% hexadecyltrimethylammonium-bromide, freeze-thawed three
times and centrifuged (10,000 g, 15 min, 4° C). Supernatant was mixed with

phosphate buffer containing 0.167 mg/ml of O-adenosine dihydrochloride and 5 X

10" *% hydrogen peroxide and assayed spectrophotometrically (500 nm). MPO
activity was expressed in mU/g of tissue.

Determination of INOS enzymatic activity. Activity of INOS was estimated by
measuring the conversion of L-["*C]-arginine monohydrochloride to L-["C]-
citrulline, based on a previously described method [16]. Briefly, a colon sample
was homogenized in HEPES buffer containing protease inhibitors. After
centrifugation (10,000 g, 30 min, 4° C), an aliquot of supernatant was added to
prewarmed buffer containing (final concentration) potassium phosphate (50
mM;

pH = 7.4), valine (50 mM), MgCl, (1 mM), CaCl, (200 muM), DL-DTT (1 mM), L-
citrulline (1 mM), NADPH (0.3 mM), FAD (3 muM), FMN (3 muM), BH4 (3 muM), L-
['“C]-arginine monohydrochloride (15.5 nM; Amersham, Les Ulis, France) and
incubated for 10 min at 37° C. The incubation was terminated by the binding of
arginine, by addition of a 1:1 suspension of Dowex (AG 50W-8; Sigma) in water.
Supernatant was taken for scintillation counting. Activity of INOS was that which
was inhibited by in vitroincubation with the NO synthase inhibitor N°-
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monomethyl-L-arginine (300 muM; Sigma) but not with EGTA (1 mM), and was
expressed as pmol.min™'.mg™' protein [17].

RT-PCR. Total RNA was isolated with the TRI Reagent (Molecular Research
Center, Cincinnati, OH, USA) and reverse transcribed into complementary DNA
(cDNA) using AMV reverse transcriptase. Amplification was carried out in a 100
mul volume containing 100 ng cDNA, 125 muM of each 2'-deoxynucleoside 5'-

triphosphate, 2 U of Taqg DNA polymerase, 50 ng of each primer and 10 mul of 10 X

PCR buffer. Primer sequences and the annealing temperature used for beta-
actin, CD3, IL-1beta, TNF-alpha, and IFN-gamma were as described [5]; other
primers were: IL-10 sense 5'-TGC CTT CAG TCA AGT GAA GAC T-3', antisense 5'-
AAACTCATTCAT GGC CTTGTA-3', Tm = 55° C; INOS sense 5'-CAATCC ACA
ACT CGC TCC AA-3', antisense 5'-GCT ACACTT CCAACTCAACA-3, Tm =57°C.
Amplification conditions consisted of 3 min at 92° C followed by 35 cycles of
denaturation at 94° C for 30 sec, annealing for 30 sec, extension at 72° C for 40
sec, and by final elongation at 72° C for 10 min. Fifty microliters of PCR product
were electrophoresed on agarose gel. Negative pictures of the gels were taken
for quantitation with a Personal Densitometer and the Image Quant 3.3 software

(Molecular Dynamics, Sunnyvale, CA, USA). Data are expressed in arbitrary units,

as the ratio between optical density for the specific cDNA and the one for beta-
actin on the same sample.

Statistics. The data are expressed as mean = SEM, unless otherwise stated. The
statistical significance of differences was tested with the Mann Withney non-
parametric U test. Pvalues less than 0.05 were considered significant.

RESULTS

Localization of INOS expression in HLA-B27 transgenic rats. Expression of INOS
was reproducibly detected by Western Blot analysis (Figure 1), and by
immunohistochemistry (Figure 2) in the whole colon of HLA-B27 transgenic rats
with established colitis, but not in the colon of nontransgenic F344 littermates.
Immunohistochemistry performed on the colon of 33-3 rats, demonstrated the
predominance of INOS expression in the epithelium over the chorion (Figure 2).
This result was consistent with the strong detection of INOS in isolated colonic
epithelial cells from 33-3 rats (Figure 1). In addition, RT-PCR analysis of several
tissues was performed in HLA-B27 transgenic rats in parallel with nontransgenic
littermates. These experiments demonstrated the presence of iINOS mRNA in
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the hip cartilage of 7 out of 10 HLA-B27 transgenic rats studied, in addition to the
colon (data not shown), but not in this tissue from nontransgenic littermates,
nor in any the following tissues from affected 33-3 or from nontransgenic F344
rats that were examined: stomach, ileum, heart, eye, synovial tissue from
arthritic and nonarthritic knees (specimens from 2 to 5 rats for each tissue were
examined; data not shown).

Dexamethasone improves spontaneous disease in HLA-B27 transgenis rat but
fails to inhibit INOS expression. In study 1, groups of 33-3 rats and non-
transgenic littermates were treated for 4 weeks with either dexamethasone
(0.25mg.kg '.day™ "), or vehicle. None of the 33-3 rats used in this experiment
had clinical arthritis, but all had chronic diarrhea. Administration of
dexamethasone decreased diarrhea in 33-3 rats (Table 1, study 1). Consistent
with this observation, gross examination of MLN and the colon at autopsy
demonstrated reduced MLN hyperplasia, and weight/length ratio of the colon in
dexamethasone-treated 33-3 rats (Table 2, study 1). MLN weight was also
reduced in dexamethasone-treated nontransgenic F344 rats. Histological
examination of the colonic mucosa revealed chronic inflammation in

33-3 rats. However, the histological score of lesions was unchanged in
dexamethasone-treated 33-3 rats, as compared to vehicle-treated rats (Table 2,
study 1). An inhibitory effect of dexamethasone was detected in the colon on
several markers linked to gut inflammation, i.e. MPO enzymatic activity (Table 3,
study 1), and IFN-gamma, IL-1beta and CD3 transcripts evaluated by semi-
guantitative RT-PCR (Figure 3A). However, neither iNOS enzymatic activity
(Table 3, study 1), nor iNOS mRNA expression (Figure 3A), examined in the
colonic mucosa were modified in dexamethasone-treated 33-3 rats.

L-NIL decreases iNOS activity, and aggravates the spontaneous inflammatory
disease of HLA-B27 trasngenic rat. We further addressed the role played by iINOS
in the disease process of HLA-B27 transgenic rat, by administering L-NIL (10
mg.kg™".day ") or vehicle for 3 weeks to 33-3 rats with established disease
(study 2). In this experiment, both diarrhea and arthritis were present.
Administration of L-NIL had no detectable effect on diarrhea (Table 1, study 2);
arthritis was exacerbated in the L-NIL-treated group, as compared to the
vehicle-treated group although the difference was not statistically significant
(Table 1, study 2). Evidence for a detrimental effect of L-NIL on the course of
inflammatory disease in 33-3 rats was further provided by gross organ
examination: MLN hyperplasia was increased in L-NIL-treated 33-3 rats, as
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compared to vehicle-treated group, whereas the colon weight/length ratio was
no different between the two groups (Table 1, study 2). Finally, histological
evaluation of the colon demonstrated increased lesions in L-NIL-treated 33-3
rats, as compared to the vehicle-treated group (Table 2, study 2). Variations in
MLN weight, histological score, MPO and iNOS activity of vehicle-treated 33-3
groups between study 1and 2 (Tables 1and 2) merely reflects the difference in
the overall degree of gut inflammation between the 2 studies.

Influence of L-NIL treatment on cytokine production in the colon of B27-
transgenic rats. Inhibition of INOS enzymatic activity by L-NIL was confirmed in
the colon, whereas MPO activity was not significatively modified by L-NIL
treatment (Table 3, study 2). RT-PCR analysis detected comparable levels of
CD3, iNOS, and IL-10 transcripts in the colonic mucosa of 33-3 rats treated with
L-NIL or with vehicle (Figure 3B, and data not shown). As regards cytokine
transcripts, a significant decrease was observed for IFN-gamma, and TNF-alpha
in L-NIL-treated 33-3 rats, in comparison to vehicle-treated group (Figure 3B). In
contrast, IL-Tbeta mRNA transcripts were increased in the L-NIL-treated group,
as compared to vehicle-treated 33-3 rats, but this difference did not reach
statistical significance. No consistent difference in pathology or MPO activity
was detected between a subgroup of 4 rats with high IL-1beta transcript values
and the 3 remaining rats with lower values, among L-NIL-treated 33-3 rats (data
not shown).

DISCUSSION

Expression of INOS was detected in two prominent target organs of HLA-B27
transgenic rat inflammatory disorder, namely the colonic mucosa and joint.
Induction of INOS was reproducibly detected in the hip cartilage of 33-3 rats,
even though arthritis was not observed at this site. In contrast, iINOS was not
detected in the synovium, even from arthritic joints, which may suggest that
chondrocytes are specifically triggered to produce iNOS in this model.
Conceivably, a common mechanism may result in INOS expression in both gut
and joint, since inflammation of these two organs is closely linked in the HLA-
B27 transgenic rat [2]. In the colonic mucosa, INOS expression was
predominantly localized in the epithelial cells, with only limited expression in the
inflammatory cells infiltrating the lesions. Among possible triggers of iNOS
expression, cytokines produced locally in the setting of chronic inflammation
and luminal bacterial products, such as LPS, are likely candidates [18, 19].
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We examined in vivothe role played by iINOS in the HLA-B27 transgenic rat model
by administering dexamethasone, which may prevent the expression of INOS
[20] and the putative iINOS inhibitor, L-NIL. Dexamethasone treatment improved

chronic diarrhea, and reduced MLN hyperplasia, and colon weight/length ratio in

33-3 rats with established disease. It also decreased MLN weight and MPO
activity in the colon of nontransgenic control F344 rats. All these changes are
suggestive of an anti-inflammatory effect. Nevertheless the efficacy of
dexamethasone on 33-3 gut lesions was not confirmed when examined
histologically. We also observed a lack of influence of dexamethasone on iINOS
expression. This latter result is consistent with a study carried out in human
inflammatory bowel disease [21], although it is at variance with reports showing
inhibition by corticosteroids of cytokine- and LPS-mediated iNOS induction [11,
14]. Such inhibitory effects of dexamethasone are thought to involve inhibition
of nuclear factor-kappaB (NF-kappaB) activation, which is important for
induction of the iINOS gene [22]. However, inhibition of NF-kappaB by

dexamethasone is not uniformly observed [23], and dexamethasone-insensitive

pathways of iINOS induction, other than NF-kappaB have been described in
epithelial cells [24]. In the present study, the decrease of CD3 and cytokine
transcripts in colon, observed after dexamethasone treatment, was not

associated with a striking inhibition of gut inflammation. This result is consistent

with our previous work, in which administration of IL-10 to 33-3 rats failed to
improve colonic inflammation, although it did reduce CD3, IFN-gamma, TNF-

alpha, and IL-1beta, and conversely increased iINOS expression in the colon (5; M.

Breban and D. Lamarque, unpublished results). Altogether, these results argue
for a dispensable role of this set of pro-inflammatory cytokines in perpetuating
the disease process and in the induction of INOS. It is likely that other mediators
are critically involved in the sustained colonic inflammation of HLA-B27
transgenic rats. However, since dexamethasone had no effect on iINOS, this
study could not properly address the role of INOS in this model of colitis.

In a further study, L-NIL was used as a selective inhibitor of INOS [12]. Enzymatic
inhibition of INOS was achieved with this compound. L-NIL-treatment was
associated with aggravation of several markers of disease severity, i.e. arthritis,
MLN hyperplasia, and colonic histological inflammation. Another noticeable
effect of L-NIL administration was a decrease of several cytokine transcripts in
the colon, i.e. IFN-gamma and TNF-alpha. However, a trend towards increased IL-
1beta was conversely observed in the same tissue. Hence, this result suggests
that NO produced by epithelial cells in the inflammed colonic mucosa resultsin
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either stimulatory (IFN-gamma, TNF-alpha) or inhibitory (IL-1beta) effects on
cytokine production. Depending on the site of production, the amount
produced, and the targets within the local environment, NO has indeed been
shown to display opposite effects, including those on cytokine production [25-
27]. In the colitis of HLA-B27 transgenic rats, it is not yet known which cells
produce specific cytokines, and NO may exert an effect on different target cells,

such as T cells, macrophages or epithelial cells, resulting in distinct variations of

cytokine transcripts. In any case, stimulation of IL-1beta transcription may
provide an explanation for the damaging consequence of iNOS inhibition in the
present model. In a study by Aiko and colleagues, two other NO synthase
inhibitors, i.e. aminoguanidine and L-NAME, were used in this HLA-B27
transgenic rat model [28]. The major effects of NO synthase inhibitors reported
by these authors were decreased MPO activity in the colonic mucosa and
decreased bowel mucosal permeability. Increased colonic lesions were not
described. However, no quantitative histological analysis of colonic ulceration

and infiltration by inflammatory cells was performed. Hence, differences with the

present study could be related to different inhibitory activity of the inhibitors
used in their study, as compared to L-NIL, or to a differences in study protocols.

Induction of INOS has been described in a variety of inflammatory diseases, in
humans and in animal models, including colitis, arthritis and psoriasis which are
features of the HLA-B27 transgenic rat model [25, 29, 30]. Interestingly,
expression of INOS in human ulcerative colitis was shown to predominate in
epithelial cells rather than in infiltrating leukocytes of the colonic mucosa, a
finding similar to our observation in HLA-B27 transgenic rat [31]. Investigating
the potential implication of INOS induction in the pathogenic mechanism of this
model is of considerable interest, since INOS has been shown to exert both

protective and detrimental effects on several inflammatory processes, including

chronic gut inflammatory situations and arthritis [9, 32]. NO from iNOS seems to
contribute to tissue destruction in acute inflammatory disease through the
generation of its cytotoxic derivative peroxynitrite, when produced by
macrophages and neutrophils in combination with oxygen free radicals [33].
Such a consequence is less likely to happen if NO production takes place in
epithelial cells, such as in chronic colitis of HLA-B27 transgenic rat. Local
production of NO in the epithelium may rather display antibacterial effects that
could be beneficial in this model, in which gut bacterial flora is critically involved
in the induction of both gut and joint inflammation [2]. NO may also display
immunoregulatory activities which are mediated by the modulation of cytokine
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production and apoptosis of effector T cells, resulting in a decrease of Th1-
dependant autoimmune diseases [9]. Regarding a putative immunoregulatory
mechanism, it is worth noting that IL-1beta, which has been repeatedly
implicated in the pathogenesis of IBD was rather increased in the colon after L-
NIL treatment [34-36].

CONCLUSION

Our results provide a strong suggestion that iINOS is protective, at least in colitis
and presumably in arthritis in the HLA-B27 transgenic rat model. To our
knowledge, thisis the first evidence that NO is protective in a spontaneous
animal model of chronic colitis or arthritis. It will be important to consider this
result when discussing the therapeutic prospect of selective INOS inhibitors in
chronic inflammatory disorders [25, 37].
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Figure 1

Western-blot analysis of INOS in the whole colon and in
isolated colonic epithelial cells from the HLA-B27
transgenic rat of the 33-3 line with established
disease, and from a non-transgenic (Ntg) F344
littermate.
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Spleen homogenate from rat challenged i.v. with LPS was
used as a positive control of INOS expression. This result
iS representative of 4 separate experiments.

Figure 2

Detection of iNOS by immunohistochemistry
performed on the colonic mucosa.

A: colon from an HLA-B27 transgenic rat of the 33-3 line
with established disease. The section shows chronic
colitis with ulceration, cryptic abcess and marked
infiltration of inflammatory cells, and
immunohistochemical localisation of INOS as diffuse, dark
staining, localized mainly in the apical epithelium (original
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magnification x 40). Positive detection of INOS was
observed in colon from 8 different 33-3 rats examined. B:
normal colon from non-transgenic F344 littermate. The
section shows no epithelial cells or lamina propria staining
(original magnification x 100). A positive staining of
ganglionic cells from Meissner’s plexus can be noted

(arrows).
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Figure 3

Semi-quantitative RT-PCR evaluation of iNOS and
cytokines transcripts in the colonic mucosa from HLA-

https://lwww.jle.com/en/revues/ecn/doc/inducible-nitric-oxide-synthase-attenuates-chronic-colitis-in-human-histocompatibility-antigen-hla-b27-hu...  17/25



2026/10/21 11:14 JLE — European Cytokine Network — Inducible nitric oxide synthase attenuates chronic colitis in human histocompatibility ant...
B27 transgenic rats. Individual rat values and medians
are shown.

A: study 1:INOS, CD3, IFN-gamma, and IL-1beta
transcripts in the colonic mucosa from vehicle-treated
B27 transgenic rats (close symbols), and from
dexamethasone-treated B27 transgenic rats (open
symbols). * P« 0.05, dexamethasone- vsvehicle-treated
groups. In the colon of dexamethasone- (n = 4) or
vehicle-treated (n = 2) nontransgenic F344 littermates,
trancripts for INOS, IFN-gamma or IL-1beta were not
detected and transcripts for CD3 were negative or % 10-
fold below the level of detection achieved in B27
transgenic rats. B: study 2:IFN-gamma, TNF-alpha (left
scale), and

IL-10, IL-1beta (right scale) transcripts in the colonic
mucosa from vehicle-treated (close symbols), and from L-
NIL-treated B27 transgenic rats (open symbols). * P <
0.05, L-NIL- vsvehicle-treated group. ** P < 0.01, L-NIL- vs
vehicle-treated group. In the colon of L-NIL- (n = 2) or
vehicle-treated (n = 3) nontransgenic F344 littermates,
trancripts for IFN-gamma, TNF-alpha, or IL-1beta were not
detected, and transcripts for IL-10 were either negative or
< 7-fold below the average level of detection in vehicle-
treated B2/ transgenic rats.
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