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IL-1�-converting enzyme (ICE; caspase-1) is the intracellular pro-
tease that cleaves the precursors of IL-1� and IL-18 into active
cytokines. In the present study, the effect of ICE deficiency was
evaluated during experimental colitis in mice. In acute dextran
sulfate sodium-induced colitis, ICE-deficient (ICE KO) mice exhib-
ited a greater than 50% decrease of the clinical scores weight loss,
diarrhea, rectal bleeding, and colon length, whereas daily treat-
ment with IL-1 receptor antagonist revealed a modest reduction in
colitis severity. To further characterize the function of ICE and its
role in intestinal inflammation, chronic colitis was induced over a
30-day time period. During this chronic time course, ICE KO mice
exhibited a near complete protection, as reflected by significantly
reduced clinical scores and almost absent histological signs of
colitis. Consistently, colon shortening occurred only in dextran
sulfate sodium-exposed wild-type mice but not in ICE KO mice.
Protection was accompanied by reduced spontaneous release of
the proinflammatory cytokines IL-18, IL-1�, and IFN-� from total
colon cultures. In addition, flow cytometric analysis of isolated
mesenteric lymph node cells revealed evidence of reduced cell
activation in ICE KO mice as evaluated by surface expression of CD3
CD69 and CD4 CD25. We conclude that inhibition of ICE represents
a novel anti-inflammatory strategy for intestinal inflammation.

Interleukin-1�-converting enzyme (ICE), also known as
caspase-1, is a specific intracellular cysteine protease required

for the processing of some cytokines lacking a signal peptide to
allow for release of the mature proteins from the intracellular
compartment (1). The precursors of IL-1� and IL-18 have been
identified as substrates for ICE (1–3). Both pro-IL-1� and
pro-IL-18 are inactive until cleavage by ICE occurs (4–6).
Therefore, mice deficient in ICE (ICE KO) have a defective
production and release of mature, bioactive IL-1� and IL-18,
whereas the precursor forms are normally synthesized (4–6).
ICE itself exists as inactive precursor and requires two internal
cleavages before becoming enzymatically active; this activation
can be induced by a variety of proinflammatory stimuli (1, 7).

IL-18 is constitutively expressed in the inactive precursor form
mainly in monocytes�macrophages and epithelial cells (8). IL-18
acts as an important costimulus for production of IFN-� and
other T helper type (Th) 1 cytokines (9). In addition, IL-18,
together with IL-12, facilitates T lymphocyte activation and the
production of IFN-� (10). Neutralization of IL-18 exerts bene-
ficial effects in Con A-induced hepatitis, streptococcal cell wall
arthritis, hepatic metastases of murine B16 melanoma, and
experimental autoimmune encephalomyelitis (11–14). Increased
IL-18 levels have been observed in lesions of patients with
Crohn’s disease, but not ulcerative colitis (15, 16). Furthermore,
increased concentrations of IL-18 were demonstrated in a dose-
dependent manner in colon sections of mice with acute dextran
sulfate sodium (DSS)-induced colitis (17). Blockade of IL-18 in
two different models, acute DSS- and trinitrobenzene sulfonic
acid-induced colitis, resulted in a significant amelioration of
intestinal inflammation (17).§

The role of IL-1� in intestinal inflammation depends both on
the up-regulation of IL-1� production as well as the level of its
naturally occurring inhibitor, the IL-1 receptor antagonist (IL-

1Ra). Indeed, there is evidence that the balance of IL-1 and
IL-1Ra may affect disease outcome. For example, mice deficient
in IL-1Ra develop spontaneous rheumatoid arthritis and lethal
arteritis (18, 19). Administration of IL-1Ra reduces disease
severity in several models (20), including immune complex-
induced colitis in rabbits (21).

Because of the role of ICE in production of bioactive IL-1�
and IL-18, inhibition of this protease might result in a synergistic
anti-inflammatory effect. In the present study, the role of ICE
in acute and chronic DSS-induced colitis was investigated by
using ICE KO mice.

Materials and Methods
Reagents and Mice. Human IL-1Ra prepared in hyaluronic acid
was a kind gift of Amgen Biologicals. RPMI 1640 medium and
fetal calf serum were from Life Technologies (Grand Island,
NY). The generation and genetic background of ICE KO mice
have been described (22). Six- to 8-week-old female mice were
used. The wild-type (WT) mice used as controls and for IL-1Ra
treatment were of the same genetic background, sex, and age as
the ICE KO mice, although they were not littermates.

Induction of Colitis and Experimental Design. Studies were approved
by the Animal Use and Care Committee at the University of
Colorado Health Sciences Center. For acute colitis induction,
mice were fed 3.5% of DSS (molecular mass 40 kDa; ICN)
dissolved in sterile, distilled water ad libitum for the experimen-
tal days 1–5 followed by 5 days of regular drinking water. The
DSS solutions were made fresh on day 3. Control mice had access
to water (without DSS). For chronic colitis induction, mice were
fed 2% DSS dissolved in sterile, distilled water ad libitum for 5
days followed by 5 days of normal drinking water; this cycle was
repeated three times, resulting in a 30-day experimental period.

Determination of Clinical Scores. Body weight, the presence of
occult or gross blood per rectum, and stool consistency were
determined daily during the acute course and every other day
during the chronic colitis induction. The clinical score was
assessed by trained individuals blinded to the treatment groups
(23). The baseline clinical score was determined on day 1.
Briefly, no weight loss was registered as 0, weight loss of 1–5%
from baseline was assigned 1 point, 6–10% 2 points, 11–20% 3
points, and more than 20% 4 points. For stool consistency, 0
points were assigned for well-formed pellets, 2 points for pasty
and semiformed stools that did not adhere to the anus, and 4
points for liquid stools that did adhere to the anus. For bleeding,
0 was assigned for no blood by using hemoccult (Beckman

Abbreviations: ICE, IL-1�-converting enzyme; DSS, dextran sulfate sodium; WT, wild type;
MLN, mesenteric lymph node; IL-1Ra, IL-1 receptor antagonist.

‡To whom reprint requests should be addressed. E-mail: Britta.Siegmund@UCHSC.edu.

§ten Hove, T., Corbaz, A., Chvastok, Y., Drillenburg, P., van Deventer, S. J. H. & te Velde, A. A.
(2000) Eur. Cytokine Netw. 11, A17005 (abstr.).

The publication costs of this article were defrayed in part by page charge payment. This
article must therefore be hereby marked “advertisement” in accordance with 18 U.S.C.
§1734 solely to indicate this fact.

www.pnas.org�cgi�doi�10.1073�pnas.231473998 PNAS � November 6, 2001 � vol. 98 � no. 23 � 13249–13254

IM
M

U
N

O
LO

G
Y



Coulter), 2 points for positive hemoccult, and 4 points for gross
bleeding.

Histological Scoring. Postmortem, the entire colon was excised,
and a 1-cm segment of the transverse colon was fixed in 10%
buffered formalin for histological analysis. Paraffin sections
were stained with hematoxylin�eosin. Four to six colon rings
were obtained from each 1-cm colon segment and were thus
available for histological examination. Histological scoring was
performed in a blinded fashion by a pathologist (H.A.L.) as a
combined score of inflammatory cell infiltration (score 0–3) and
tissue damage (score 0–3) (23, 24). The presence of occasional
inflammatory cells in the lamina propria was scored as 0,
increased numbers of inflammatory cells in the lamina propria
was scored as 1, confluence of inflammatory cells extending into
the submucosa was scored as 2, and transmural extension of the
infiltrate was scored as 3. For tissue damage, no mucosal damage
was scored as 0, lymphoepithelial lesions were scored as 1,
surface mucosal erosion or focal ulceration was scored as 2, and
extensive mucosal damage and extension into deeper structures
of the bowel wall was scored as 3. The combined histological
score ranged from 0 (no changes) to 6 (extensive cell infiltration
and tissue damage).

Colon Organ Culture. A segment of the colon was removed, cut
open longitudinally, and washed in PBS containing penicillin and
streptomycin. The colon was then further cut into segments of
�1 cm2 and placed in 24 flat-bottom well culture plates con-
taining fresh RPMI 1640 medium supplemented with penicillin
and streptomycin. The colon segments were incubated at 37°C in
1 ml of fresh supplemented RPMI 1640 medium for 24 h. Culture
supernatants were harvested and assayed for cytokines. Protein
concentration was determined by using the Bio-Rad protein
assay.

Mesenteric Lymph Node (MLN) Cell Preparation. At the end of each
experiment, the MLNs were removed. MLNs were pressed
through a 100-�m nylon cell strainer to isolate single cell
suspensions. Cells were washed once and counted before analysis
for flow cytometry.

Cytokine Measurements. Murine IL-18 and IL-1� levels were
measured by using an electrochemiluminescence method as
described (25, 26). Samples were analyzed by using an Origen 1.5
analyzer (Igen, Gaithersburg, MD). The range of detection is 20
pg�ml to 10 ng�ml for both IL-1� and IL-18. IFN-� was
determined by using a specific ELISA (PharMingen).

Flow Cytometry. The isolated MLNs were washed twice in stain-
ing buffer consisting of PBS supplemented with 1% fetal calf
serum and 0.1% azide. Flow cytometry followed routine proce-
dures by using 1 � 105 cells per sample. To measure the
expression of CD3� (clone 145–2C11), CD69 (clone H1.2F3),
CD4 (clone L3T4), and CD25 (clone PC61), cells were labeled
with either a FITC- or a phycoerythrin-labeled antibody
(PharMingen). Flow cytometric analysis was conducted on a
FACSCalibur (PharMingen) and analyzed by using the
CELLQUEST analysis program (PharMingen).

Statistical Analysis. Data are expressed as mean � SEM. Statis-
tical significance of differences between treatment and control
groups were determined by factorial ANOVA and a Bonferroni–
Dunn procedure as a posthoc test. Statistical analyses were
performed by using STAT-VIEW 4.51 software (Abacus Concepts,
Berkeley, CA).

Results
Dominance of ICE Deficiency Over IL-1Ra Treatment in the Protection
of Acute Colitis. The role of ICE in acute DSS-induced colitis was
explored. We first conducted an experiment in the acute model

comparing ICE KO mice with WT mice. ICE KO mice showed
a strong protection from colitis as evaluated by the clinical scores
of weight loss, rectal bleeding, and diarrhea. No weight loss was
observed in ICE KO mice, whereas WT mice lost an average of
30% body weight (Fig. 1). A significant protection was also
observed in the bleeding and diarrhea score for ICE KO mice.

Because ICE cleaves the precursor of IL-1� as well as the
IL-18 precursor to the active proinflammatory cytokines, the
effect observed in ICE KO mice was compared with blockade of
IL-1 by the antagonist IL-1Ra. We have recently reported the
protective effect of IL-18 blockade in this same model (17). For
IL-1 blockade, mice were injected once daily for 10 days with 100
mg�kg body weight of IL-1Ra or hyaluronic acid as the control.
IL-1Ra-treated mice presented with less weight loss (14%) when
compared with the WT mice (Fig. 1). Although IL-1Ra-treated
mice initially showed the same onset of diarrhea as WT mice,
after day 6 these mice developed less severe diarrhea. Treatment
with IL-1Ra reduced the bleeding score. In summary, ICE KO
mice exhibited a significant reduction of colitis severity, whereas
IL-1Ra-treated DSS-fed mice only revealed a modest effect
when compared with DSS-fed WT mice.

Fig. 1. Effect of ICE deficiency and IL-1Ra treatment during acute colitis.
Untreated or hyaluronic acid-treated WT, ICE KO, and WT mice injected i.p.
with IL-1Ra (100 mg�kg) once daily were fed with 3.5% DSS for 5 days followed
by 5 days of regular drinking water. (A) Change in body weight. (B) Diarrhea
score. (C) Bleeding score. Each score was assessed daily as described in Mate-
rials and Methods. Non-DSS control mice, either ICE KO or WT, are summarized
as controls, as no differences among these groups could be detected. Data are
mean � SEM. *, P � 0.05; **, P � 0.01; ***, P �0.001 vs. DSS WT.
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ICE Deficiency Prevents Colon Shortening in the Acute DSS Model. The
evaluation of colon length is the parameter with the lowest
variability in the model of DSS-induced colitis (23, 27). DSS
exposure in WT mice resulted in a 39% reduction of colon length
after the 10-day experimental period. In contrast, DSS admin-
istration to ICE KO mice did not result in a significant reduction
of colon length, whereas treatment with IL-Ra partially pro-
tected from colon shortening (27% shortening; data not shown).

ICE Deficiency Protects Mice from Chronic Colitis. The results ob-
tained in the acute model strongly indicate a role for ICE in
intestinal inflammation. To evaluate the role of ICE in more
detail, we used a model of chronic colitis by exposing mice to 2%
DSS for 5 days, followed by 5 days of regular drinking water (27).
This cycle was repeated three times, resulting in a 30-day
experimental period as described in Materials and Methods. As
shown in Fig. 2A, DSS-fed ICE KO and control non-DSS WT
and ICE KO mice exhibited a weight increase over the experi-
mental time course (4% and 7%, respectively), whereas DSS-fed
WT mice presented with a 7% weight loss. In addition, DSS-fed
ICE KO mice showed a significantly reduced bleeding score and
no diarrhea throughout the entire experimental period. In
contrast, DSS-fed WT mice had an elevated bleeding and
diarrhea score during the same time period (Fig. 2 B and C).

Absence of Colon Shortening in ICE KO Mice After Chronic DSS
Exposure. DSS-fed WT mice presented with a 30% reduction of
colon length on day 30 after the chronic time course, whereas
there was no difference in colon length in DSS-fed ICE KO mice
compared with the non-DSS control groups (data not shown).

Lack of Inflammation in ICE KO Mice After Chronic DSS Exposure. On
day 30, histology of rings of the transverse part of the colon in
DSS-fed WT mice revealed multiple erosive lesions and inflam-
matory cell infiltrations composed of macrophages, lympho-

cytes, eosinophils, and occasional neutrophils. However, follow-
ing the same time course of DSS administration, ICE KO mice
showed nearly no signs of histological inflammation (Fig. 3
Upper). A histological score of 0.3 � 0.4 was observed in ICE KO
mice compared with a score of 2.7 � 0.3 in the WT DSS group
(n � 14, P � 0.001, Fig. 3 Lower). Histological signs of
inflammation were not detected in the non-DSS control groups
(0.2 � 0.1 in the ICE KO group and 0.1 � 0.1 in the WT group).

Protection from Colitis in ICE KO Mice Is Associated with Reduced
Production of Proinflammatory Cytokines. To evaluate cytokine
production in DSS-fed ICE KO mice, spontaneous release of
IL-18, IFN-�, and IL-1� were evaluated in the supernatant of
colon culture at the end of the experiment (Fig. 4). The highest
release of the three proinflammatory cytokines was detected in
the DSS-exposed WT group. For IL-18, a 55% reduction oc-
curred in DSS-fed ICE KO mice. IFN-� showed a 73% decrease,
whereas production of IL-1� was almost completely suppressed.

Fig. 2. Effect of ICE deficiency on chronic colitis. WT and ICE KO mice were
fed with 2% DSS for 5 days followed by 5 days of regular water. This cycle was
repeated three time resulting in a 30-day experimental period. (A) Change in
body weight. (B) Diarrhea score. (C) Bleeding score. Each score was assessed
every other day as described in Materials and Methods. Data are mean � SEM.

*, P � 0.05; **, P � 0.01; ***, P �0.001 vs. DSS WT.

Fig. 3. Histological score in the chronic DSS model. WT and ICE KO mice were
fed with 2% DSS for 5 days followed by 5 days of regular water. This cycle was
repeated three times, resulting in a 30-day experimental period. A 1-cm
segment of the transverse colon was fixed in 10% buffered formalin. Paraffin
sections were stained with hematoxylin�eosin. (Magnifications are 52-, 130-,
and 325-fold.) Histologic scoring was performed in a blinded fashion as
described in Materials and Methods. (Upper) Histological sections from DSS-
fed WT and ICE KO mice with increasing magnifications are shown. As there
was no difference between the DSS-exposed ICE KO and non-DSS control mice,
control sections are not shown. Bars are mean � SEM. ***, P � 0.001 vs. DSS WT.
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ICE Deficiency Results in Reduced Expression of CD69 and CD25 on
MLNs. It has been demonstrated that the expression of the early
activation antigen CD69 on T cells and the expression of the
IL-2R� chain CD25 on CD4 cells of the intestinal draining
MLNs is associated with increased disease activity in experi-
mental models of colitis (28, 29). To evaluate the presence of
these surface antigens, MLN were isolated after the 30-day
experimental time course and stained for either CD3 and CD69
or CD4 and CD25. In Fig. 5A, a representative analysis for both
stainings is shown. DSS-fed ICE KO mice exhibited a signifi-
cantly lower population of CD3 CD69 (3.1 � 0.2%; n � 5, P �
0.004) and CD4 CD25 (3.7 � 0.4%, n � 5, P � 0.003) double
positive cells compared with DSS-fed WT mice (8.6 � 0.8% and
7.6 � 1.3%, for CD3 CD69 and CD4 CD25, respectively). As
differences between the various non-DSS controls were not
observed, these groups were summarized as controls.

Discussion
In the present study, ICE was identified as a key contributor in
intestinal inflammation. During acute colitis, ICE deficiency was
shown to exert greater anti-inflammatory effects compared with
treatment with IL-1Ra or as previously reported, with neutral-
ization of IL-18 (17), as assessed by the macroscopic scores
weight loss, stool consistency, rectal bleeding, and colon length.
Because IL-1Ra has a short half-life, daily administration might
not have provided complete or prolonged IL-1 receptor block-
ade (30). The previously described effect of anti-IL-18 treatment
resulted in a 40% reduction of the clinical scores (17), whereas
blockade of IL-1 by administration of IL-1Ra resulted in a 30%
effect. Therefore, ICE deficiency is associated with a more
pronounced effect compared with single blockade of either IL-1
or IL-18. Although the marked protection from acute DSS-
induced colitis observed in ICE KO mice can be attributed to the
combined blockade of IL-1� and IL-18, the possibility remains
that ICE could cleave additional—as yet unknown—substrates
that participate in intestinal inflammation.

Compared with the model of acute DSS-induced colitis,
during chronic colitis ICE KO mice showed an even more
pronounced protection, as shown by the reduction in clinical and
histological scores as well as reduced production of the proin-
flammatory cytokines IL-1�, IL-18, and IFN-� from total colon
cultures. Furthermore, after chronic DSS exposure, ICE KO
mice had significantly less CD69-activated T cells and no in-
crease in CD4�CD25� cells when compared with WT mice.

The role of ICE in intestinal inflammation has only been
described during infection with Entamoeba histolytica, in which
cysteine proteinases with ICE activity cause intestinal inflam-
mation and tissue damage (31). In other models of in vivo
inflammation, the role of ICE has been characterized in more
detail. For instance, beneficial effects of ICE blockade or ICE
deficiency have been demonstrated in toxin-induced pancreatitis
(32, 33) and collagen-induced arthritis (34).

Interestingly, in the context of intestinal inflammation, ICE
inhibits apoptosis of inflammatory neutrophils (35). Although
ICE (caspase-1) belongs to the family of caspases, which play
important roles in apoptosis, the inhibition of cell death in
inflammatory neutrophils is not a direct effect of ICE but rather
is mediated indirectly through release of IL-1� (35). Moreover,
the constitutive apoptotic program in inflammatory neutrophils
can be inhibited by a variety of signals that are associated with
the expression of an inflammatory response, including an array
of proinflammatory cytokines (36). Blockade of cytokines re-
sults in increased apoptosis of intestinal lymphocytes. In fact,
administration of neutralizing anti-IL-12 antibodies during tri-

Fig. 4. Spontaneous colon cytokine production after chronic DSS-induced
colitis. WT and ICE KO mice were fed with 2% DSS for 5 days followed by 5 days
of regular water. This cycle was repeated three times, resulting in a 30-day
experimental period. The colon was removed and washed extensively, and
1-cm2 pieces were cultured for 24 h. Cytokines were measured in the super-
natant, and protein concentration was determined as described in Materials
and Methods. Bars are mean � SEM. **, P � 0.01; ***, P � 0.001 vs. DSS WT.

Fig. 5. Flow cytometric analysis of CD4 CD25 and CD3 CD69 expression of
MLNs. WT and ICE KO mice were fed with 2% DSS for 5 days followed by 5 days
of regular water. This cycle was repeated three times, resulting in a 30-day
experimental period. MLNs were prepared, and cells were isolated and dou-
ble-stained for either CD4 CD25 or CD3 CD69 for flow cytometry as described
in Materials and Methods. (A) Representative staining for each experimental
group. (B) Mean � SEM of five mice per group. **, P � 0.01 vs. WT.
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nitrobenzene sulfonic acid-induced colitis is followed by the
appearance of apoptotic CD4� T cells at the site of inflammation
in the colon (37). Furthermore, the anti-tumor necrosis factor �
antibodies, currently used with considerable therapeutic efficacy
in the treatment of Crohn’s disease, have been suggested to act
by inducing apoptosis of T cells (38). Thus, induction of apo-
ptosis is regarded as a new strategy to intervene in intestinal
inflammation (38, 39). Therefore, an increased rate of neutro-
phil apoptosis in ICE KO mice is a potential mechanism
contributing to protection against DSS-induced colitis.

ICE cleaves the precursors of both IL-1� and IL-18, leading
to the production of the respective bioactive cytokines (1). IL-1�
could also be cleaved by other enzymes, such as proteinase-3,
cathepsin G, chymotrypsin, elastase, a mast cell chymase, various
matrix metalloproteinases, and granzyme A to yield active IL-1�
(40, 41). The complete suppression of IL-1� release into the
colon culture supernatant in ICE KO mice demonstrates that
ICE cleavage is the mechanism responsible for the generation of
mature IL-1� in chronic DSS-induced colitis.

IFN-� synthesis was evaluated in the colon culture superna-
tant because IL-18, in synergism with IL-12, results in a strong
induction of this cytokine. The significant reduction observed in
ICE KO mice can be explained by the lack of mature IL-18 (1)
and, to a lesser degree, of IL-1�.

IL-18 plays a significant role during intestinal inflammation.
Increased concentrations of IL-18 were detected in the inflam-
matory lesions of patients with Crohn’s disease but not ulcerative
colitis (15, 16). Moreover, IL-18 expression could be localized to
the intestinal epithelium and macrophages in inflammatory
granulomas (15, 16). We have observed a significant increase of
IL-18 in the colonic epithelium during acute DSS-induced colitis
(17). Moreover, neutralization of IL-18 in DSS- and trinitro-
benzene sulfonic acid-induced colitis ameliorated the severity of
disease (17).§ IL-18 is synthesized mainly by epithelial cells and
macrophages, both cell populations contributing to intestinal
inflammation. Under inflammatory conditions in the intestine,
the maintenance of the epithelial barrier can be severely re-
duced; this represents a crucial step in unprotected exposure of
lamina propria lymphocytes to antigens and microbial toxins (42,
43). Macrophages involved in intestinal inflammation are re-
cruited mostly from the blood; these macrophages are pheno-
typically different from the resident population. These blood-
derived macrophages produce several cytokines, such as IL-18,
IL-1�, IL-12, and tumor necrosis factor �, that are important in
the inflammatory response (44). In fact, recent data suggest that

macrophages might represent a crucial cell population in intes-
tinal inflammation. Hugot et al. (45) and Ogura et al. (46) have
reported that mutations of the gene encoding the NOD2 locus
are strongly associated with the development of Crohn’s disease.
It was previously demonstrated that NOD2 expression is highly
restricted to monocytes, thus emphasizing the role of macro-
phages in intestinal inflammation (47).

Although the goal of the present study was to investigate the
role of ICE in intestinal inflammation rather than in a specifi-
cally T cell-dependent model, T lymphocytes may contribute to
DSS-induced colitis. Although disease can be induced by acute
administration of DSS in severe combined immunodeficient
mice (48), other studies provide evidence that cyclosporin and
FK506 are protective in the short-term acute DSS model,
suggesting that T cells participate in disease development (49,
50). Furthermore, specific T cell subsets exert protective effects
after acute administration of DSS (51). To evaluate whether T
cell activation differs in ICE KO and WT mice after the chronic
time course, MLNs were isolated and characterized by flow
cytometry. Expression of CD69 on CD3� T cells was significantly
higher in DSS-fed WT compared with DSS-fed ICE KO mice.
CD69 is an activation marker that is up-regulated by a variety of
stimuli (52). Evaluation of CD69 expression is a commonly used
method for analysis of cell activation, in particular in MLNs
during intestinal inflammation (29). CD4� CD25� cells repre-
sent a population of suppressor T cells that exhibit anti-
inflammatory properties and can prevent colitis induction (53).
In fact, the DSS WT mice present with an increase of CD4�

CD25� population. However, no increase could be observed in
ICE-deficient mice, suggesting that induction of inflammation
was prevented before stimulating this T cell population to
infiltrate the draining lymph nodes.

In conclusion, the present study demonstrates that ICE defi-
ciency results in protection from acute and chronic DSS-induced
colitis. ICE deficiency is clearly superior to the single blockade
of either IL-18 or IL-1� in the acute DSS-induced colitis model.
In addition, a more pronounced protection, accompanied by
reduced T cell activation in the MLNs, is observed in the chronic
model of DSS-induced colitis. These results indicate that inhi-
bition of ICE might represent a novel approach in the therapy of
intestinal inflammation.
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AI-15614 (to C.A.D.) and Deutsche Forschungsgemeinschaft Grant
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