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Orally administered RDP58 reduces the severity of
dextran sodium sulphate induced colitis
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Oral administration of the novel anti-inflammatory peptide
RDP58 markedly reduced the severity of dextran sulphate
sodium (DSS) colitis as determined by clinical and quanti-
tative histological criteria. The architecture of the colonic
epithelium in DSS treated mice receiving RDP58 remained
relatively normal compared with that of control DSS
treated animals. 5-Bromo-2′-deoxyuridine (BrdU) labelling
studies showed a pronounced inhibition of colonic epithe-
lial cell proliferation during DSS treatment, which was par-
tially reversed by RDP58 therapy. Remarkably, RDP58
almost completely prevented colonic epithelial cell death
induced by DSS treatment. RDP58 therapy also inhibited
the accumulation of neutrophils in the colon of DSS treated
mice and effectively down regulated tumour necrosis factor
(TNF) expression. Preservation of the intestinal mucosa by
RDP58 may thus derive from its influence on TNF
expression as well as additional anti-inflammatory proper-
ties. These findings indicate that RDP58 represents a new,
orally available agent potentially useful in the treatment of
inflammatory bowel disease.

The intestinal bowel diseases (IBD), ulcerative colitis and
Crohn’s disease, are characterised by a chronic relapsing
inflammation of the intestinal tract.1 Several studies have

implicated tumour necrosis factor (TNF) as a dominant player
in a cytokine network that promotes colonic inflammation
and tissue damage.2–6 The view that TNF or TNF expressing
cells, or both, are important in the pathogenesis of IBD is rein-
forced by results from clinical studies showing that anti-TNF
monoclonal antibody (mAb) therapy is effective in patients
with CD.7–11 The clinical response to anti-TNF mAb treatment
appears to be strongly associated with histological evidence of
reduced inflammation12 and mucosal healing.13 Because of
observed and potential complications from systemic and
repeated mAb administration, the search for alternative ways
of controlling TNF expression and inflammation within the
intestinal tract seems warranted.

The D-isomer peptide RDP58, previously termed Allotrap
1258, is a new anti-inflammatory compound with several dis-
tinct activities: inhibition of TNF, interferon γ (INFγ), and
interleukin (IL)12 production and modulation of haem
oxygenase-1 (HO-1) expression.14 15 Little is known about the
mechanism of IFNγ and IL12 inhibition. However, studies on
the mechanism of TNF inhibition showed that RDP58 seems
to act post-transcriptionally, possibly by inhibition of TNF
mRNA translation.14 This activity was found to be dependent
on the 3′ untranslated region of the TNF mRNA.14 The effect of
RDP58 on HO-1 expression was shown to be due to direct
inhibition of HO-1 enzyme activity and concomitant up regu-
lation of HO-1 gene expression.15–17

The anti-inflammatory activity of RDP58 has been demon-
strated in vivo in various animal models, including lipopoly-
saccharide induced septic shock, concanavalin A induced

hepatitis, trinitrobenzene sulphonic acid induced colitis, IBD

in non-human primates, chemotherapy induced diarrhoea,

and organ transplant rejection.14–17 Here, we investigated the

effects of RDP58 in the well defined dextran sulphate sodium

(DSS) murine colitis model system.18–20 We found that RDP58

given orally reduced the severity of murine DSS colitis as

determined by clinical and histological improvements. RDP58

treatment reduced neutrophil infiltration within the colon

and blunted the increase in TNF mRNA and protein levels

normally seen after DSS administration. Thus, our observa-

tions identify RDP58 as an orally active anti-inflammatory

compound that may be effective in the treatment of human

IBD.

MATERIALS AND METHODS
Reagents
RDP58 (SangStat Medical Corporation) consisting of the lin-

ear d-amino acid sequence rnlenlenlernlenlenlegy, where nle

corresponds to norleucine, was dissolved to a final concentra-

tion of 1–2 mg/ml in distilled water containing 5% cell culture

grade glucose (wt/vol).

Mice
Specific pathogen-free female C57BL/6 mice, 7–8 weeks old at

the start of the experiments were obtained from the Scripps

Research Institute animal facility. The animals were housed in

a specific pathogen-free environment. Standard mouse chow

pellets and drinking water were provided freely. All experi-

ments were performed according to our Institutional Guide-

lines on Animal Care and Use.

Induction of colitis
Experimental colitis was induced by giving mice drinking

water containing DSS (mol wt 40 000; ICN) at a final concen-

tration of 2.5% (wt/vol) for six days. Groups of at least four

mice were used for each experiment. Liquid consumption was

monitored carefully each day to confirm that each group con-

sumed an equivalent volume.

RDP58 treatment
Mice received RDP58 at 5 mg/kg/day by gavage or intraperito-

neally in a total volume of 100 µl. RDP58 was given daily from

the start of DSS treatment.

Clinical disease activity measurements
The severity of colitis was graded daily essentially as described

previously.19 Clinical symptoms monitored included body
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Abbreviations: BrdU, 5-bromo-2′-deoxyuridine; DSS, dextran sulphate
sodium; ELISA, enzyme linked immunosorbent assay; HO-1, haem
oxygenase-1; HTAB, hexadecyltrimethylammonium bromide; IBD,
inflammatory bowel disease; IL, interleukin; INFγ, interferon γ; mAb,
monoclonal antibody; MPO, myeloperoxidase; RT-PCR, reverse
transcriptase-polymerase chain reaction; TNF, tumour necrosis factor;
TUNEL, Tdt mediated dUTP nick end labelling
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weight, Haemoccult positivity, gross bleeding, and stool

consistency. These variables were noted at the start of the

experiment and daily thereafter. The disease activity index

represents the sum of the scores of the clinical symptoms

monitored. Blood in faeces was detected with the Haemoccult

test kit (Smith Kline Diagnostics). A minimum of 20 faecal

pieces for each group was collected daily to assess occult blood

and stool consistency.

Macroscopic and microscopic evaluation of disease
activity
Mice were killed by CO2 euthanasia. Entire gastrointestinal

tracts were removed and segments (1–2 cm) representing the

small intestines and colons of control and experimental mice

were fixed in 10% neutral buffered formalin and embedded in

paraffin. Thin sections (3–5 µm) were stained with periodic

acid-Schiff reagent and haematoxylin. Crypt damage was

measured essentially as described previously.19 21 In brief, sec-

tions were assigned the following scores: 1 if the basal half

portion of crypts was eroded; 2 if more than the basal half

portion of crypts was eroded; 3 if entire crypts were eroded,

but the surface epithelium remained intact; 4 if entire crypts

and the surface epithelium were damaged. The final crypt

damage score for each section examined was obtained by

adding a value representing the percentage surface involve-

ment: 1 for <25%; 2 for <50%; 3 for <75%; 4 for >75%.

In vivo BrdU labelling
5-Bromo-2′-deoxyuridine (BrdU; Sigma) was used to label

colonic epithelial cells undergoing DNA replication. BrdU was

diluted from a freshly made stock solution (5 mg/ml in

phosphate buffered saline) and used at 50 mg/kg of body

weight. BrdU was given intraperitoneally to groups of 3–6

mice three times at eight hourly intervals. Mice were killed

eight hours after the last injection, and colonic segments

embedded in Tissue-TEK OCT compound (Sakura-Fintek,

Torrance, CA) before freezing in liquid nitrogen. Tissue

sections (5 µm) were fixed in 70% ethanol followed by

sequential treatments with 2N HCl and 0.1 M borax. Slides

were then incubated for one hour with a monoclonal rat anti-

BrdU antibody (MAS 250b; Harlan Sera-Lab, Loughborough,

UK), followed by further sequential incubations with a

biotinylated monoclonal mouse anti-rat IgG antibody

(Jackson ImmunoResearch) and peroxidase conjugated

streptavidin (Jackson ImmunoResearch). Cells labelled with

BrdU were identified after incubation with a metal enhanced

diaminobenzidine substrate (Pierce). Slides were counter-

stained with haematoxylin before examination.

TUNEL assay
The TdT mediated dUTP nick end labelling (TUNEL) assay was

performed on paraffin embedded sections of colon using a

commercially available kit essentially as described by the

manufacturer (TdT-FragEL, Oncogene Research Products).

The biotinylated nucleotides incorporating DNA were detected

using a streptavidin-horseradish peroxidase conjugate and

reaction with the colorimetric substrate diaminobenzidine. A

light counterstaining with haematoxylin facilitated the

morphological evaluation and characterisation of normal and

apoptotic cells. Negative controls were generated by substitut-

ing dH2O for the TdT during the labelling step. We validated

the assay by performing preliminary experiments using intes-

tinal tissue from normal and irradiated mice.

TNF detection
Tissue segments were collected from the colon of control and

experimental animals with a 3 mm biopsy punch (Acuderm),

weighed, and cultured overnight in 1 ml complete RPMI

medium containing 10% Ultra Low IgG FBS (Gibco/BRL). TNF

protein levels were determined with a commercially available

enzyme linked immunosorbent assay (ELISA) system for the

measurement of murine TNF concentrations in cell culture

supernatants (Quantikine M, R&D Systems). The minimum

detectable mouse TNF concentration was found to be 5 pg/ml

and the colorimetric response was linear between 25 and 750

pg/ml.

Total RNA extractions were performed in TRIzol reagent

(Life Technologies) as recommended by the manufacturer. For

RT-PCR, cDNA synthesis was achieved using the random

primer pd(N)6 (Pharmacia). The amplification reactions were

performed with commercially available primer pairs for

β-actin and TNFα using the suggested cycle conditions

(Stratagene). DNA amplification products were analysed by

agarose gel electrophoresis.

Assay for myeloperoxidase activity
Tissue myeloperoxidase (MPO) activity was used to measure

neutrophil accumulation.22 In brief, colonic segments were

collected with a 3 mm biopsy punch, weighed, and resus-

pended in 50 mM phosphate buffer containing hexadecyltri-

methylammonium bromide (HTAB; 5 mg/ml) at a ratio of 2 ml

HTAB buffer per 100 mg tissue. Colonic segments were cooled

on ice, homogenised (HandiShear, VirTis), sonicated for 30

seconds, and freeze-thawed three times. The resulting lysate

was centrifuged at 10 000 g for five minutes at 4°C. Aliquots

were transferred to microtitre plates and MPO activity was

assayed in HTAB buffer containing hydrogen peroxide and

o-dianisidine. The colorimetric response was monitored at

optical density 460 nm and stopped with 0.1% sodium azide.

Statistical analysis
Statistical differences between groups for crypt damage, BrdU

incorporation, MPO activity and TNF mRNA levels were

calculated using the Mann-Whitney U test. Differences in TNF

protein levels between groups were calculated using the alter-

native Welch’s test. Values of p<0.05 were considered signifi-

cant.

RESULTS
Clinical benefit of orally administered RDP58 in acute
DSS colitis
C57BL/6 mice fed DSS in drinking water were monitored daily

for clinical symptoms for six days. Seven days of DSS

treatment caused an almost complete ulceration of C57BL/6

mouse colon with few crypts remaining. The presence of blood

in the faeces was detected one to two days after the start of

DSS treatment, whereas gross bleeding and diarrhoea were

initially observed from day 4. Body weight loss (>5%) became

prominent after four days of DSS treatment. All DSS treated

mice developed colitis with similar temporal and disease pro-

files. Oral RDP58 therapy of DSS treated mice (5 mg/kg/day)

markedly reduced disease severity (fig 1). This was due to

reductions in occult blood, gross bleeding, and diarrhoea.

RDP58 did not significantly influence DSS induced body

weight loss. Three independent experiments showed that the

protective effects of RDP58 were reproducible. Similar results

were seen when RDP58 was given at 10 mg/kg/day. Reduced

but still significant protection from colitis could be measured

when RDP58 was given orally at 1 mg/kg/day or intraperito-

neally at 5 mg/kg/day (data not shown).

Macroscopic examination after six days of DSS treatment

disclosed atrophied, thin walled, and severely bleeding colons

(fig 2). In contrast, the colons from DSS treated mice

undergoing RDP58 therapy appeared relatively normal. This

last finding provided qualitative yet compelling evidence sub-

stantiating a protective effect for RDP58 in this colitis model

system.

ii20 Boismenu, Chen, Chou, et al

www.annrheumdis.com

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.61.suppl_2.ii19 on 1 N
ovem

ber 2002. D
ow

nloaded from
 

http://ard.bmj.com/


Effect of orally administered RDP58 on the histological
features of acute DSS colitis
The colons of mice fed DSS in drinking water develop a well

established temporal sequence of histopathological events,

including crypt distortion, shortening, and drop out, occurring

in parallel with an emerging inflammatory response.18 19 In

DSS colitis pronounced inflammation is a rather late event

that follows histological evidence of tissue damage, suggesting

that DSS may be directly toxic to colonic epithelial cells.23 It is

important to note here that our histological analysis was

thorough and included examination of entire colons obtained

from mice used in at least three independent experiments. The

colons from mice treated with DSS for six days showed exten-

sive crypt drop out, ulceration, and a mild to intermediate

acute inflammation consisting mostly of neutrophils (fig 3A).

In contrast, the colon architecture in similarly treated mice

undergoing RDP58 therapy appeared relatively normal, show-

ing only mild evidence of crypt distortion, widening, and

inflammation (fig 3A). Colon sections were used to measure

crypt damage using an established scoring system.21 The abil-

ity of RDP58 to block tissue destruction characteristic of DSS

induced colitis was clearly demonstrated (fig 3B).

RDP58 inhibits colonic production of TNF in DSS treated
mice
RDP58 is a potent inhibitor of TNF when tested in several in

vivo and cell culture assays.14

Using reverse transcriptase-polymerase chain reaction (RT-

PCR), we observed increased TNF mRNA expression within 48

hours after the start of DSS treatment, with peak expression at

around day 6 (fig 4A). A partial but significant reduction in

TNF mRNA levels was detected in the colon of DSS treated

mice undergoing RDP58 therapy (fig 4A). TNF protein

Figure 1 Orally administered RDP58 reduces the severity of
clinical symptoms during acute DSS colitis. Severity of colitis in DSS
treated mice (n= 4) and DSS treated mice receiving RDP58 (n= 4).
Results are expressed as the mean clinical activity scores for each
group. Control groups included mice kept on regular drinking water
and mice receiving regular water and given RDP58 by gavage. A
higher value indicates more severe disease. Control groups including
those receiving RDP58 in the absence of DSS treatment had a
clinical activity scores between 0 and 1 (data not shown). The data
shown are representative of three separate experiments.

Figure 2 RDP58 dramatically lessens macroscopic evidence of
DSS induced colonic damage. Representative colon from a control
untreated mouse (left), a mouse fed DSS for six days (middle), and
from a DSS treated mouse given RDP58 (right). The colon from DSS
treated mice showed evidence of atrophy and profuse bleeding. In
contrast, the colon from DSS treated mice receiving RDP58 remained
relatively normal.

Figure 3 Histological presentation of colitis in DSS treated mice
and protective effect of orally administered RDP58 (Allotrap 1258).
(A) RDP58 preserves the architecture and minimises ulceration of the
colon in DSS treated mice. Representative histology from the colon of
a control untreated mouse (top panel), a mouse fed DSS for six days
(middle panel), and from a DSS treated mouse given RDP58 (bottom
panel). Original magnifications ×200. (B) Quantitative analysis of
crypt damage. The crypt damage score is described in “Materials
and methods” and by Boismenu and Chen20. *p<0.0001 compared
with DSS treated mice.
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production was assessed using cultured colon biopsy speci-
mens. TNF in supernatants was measured by ELISA after a 12
hour culture period. Colon segments from DSS treated mice
produced about 40-fold higher amounts of TNF than
segments from normal control animals. In contrast, colon seg-
ments from DSS treated animals undergoing RDP58 therapy
produced only about 10 times more TNF than biopsy
specimens from normal animals (fig 4B). Thus, RDP58 effec-

tively down regulated TNF protein overproduction associated

with acute DSS colitis.

RDP58 reduces neutrophil infiltration into the colon of
DSS treated mice
Neutrophils can produce significant amounts of TNF and are a

major component of the cellular infiltrate in the colon of DSS

treated mice.24 Therefore, lower TNF levels in colons of DSS

treated mice undergoing RDP58 therapy may be due to

reduced neutrophil emigration. Neutrophils in colonic tissue

can be detected through MPO activity measurements.24

Consistent with previous findings,24 increased MPO activity

(sixfold increase) was seen on day 6 of DSS treatment (fig 5).

In contrast, significantly lower MPO levels (a twofold

increase) were found in DSS treated mice undergoing RDP58

therapy (fig 5). The slightly raised level of MPO activity in DSS

treated mice receiving RDP58 relative to control mice not

receiving DSS was not significant (p>0.05). Thus, our results

indicate that RDP58 therapy can markedly reduce neutrophil

accumulation within the colon of DSS treated mice.

Effect of RDP58 on colonic epithelial cell proliferation
and death
For the measurement of colonic epithelial cell proliferation,

mice undergoing DSS treatment were injected intraperito-

neally with the DNA precursor analogue BrdU 24 hours before

they were killed. Consistent with previous observations,25 the

number of proliferating epithelial cells per crypt after six days

of DSS treatment was reduced by more than 90% compared

with control untreated mice (fig 6). Significantly more prolif-

erating BrdU+ epithelial cells (10-fold) were found in crypts of

DSS treated mice undergoing RDP58 therapy (fig 6). However,

the number of proliferating cells in these animals was signifi-

cantly lower than in control mice not exposed to DSS, indicat-

ing that RDP58 only partially preserved the normal prolifera-

tive potential of colonic epithelial cells in DSS treated mice. In

addition, these experiments showed that RDP58 has no obvi-

ous mitogenic or inhibitory effect on the proliferation of

colonic epithelial cells in normal healthy animals.

The inhibitory effect of DSS on epithelial cell proliferation

might be due to an increased rate of colonic epithelial cell

death. This possibility was investigated using a TUNEL assay

that measures DNA fragmentation, a late event in cell death by

apoptosis. In addition to becoming TUNEL positive, cells

undergoing apoptosis are characterised by features such as

pyknotic nuclei and chromatin condensation that can be rec-

ognised histologically within morphologically intact cells.

Few, if any, apoptotic cells were detectable in the colon of con-

trol mice not subjected to DSS treatment (fig 7). In contrast, a

large number of colonic epithelial cells undergoing apoptosis

were seen in DSS treated animals (fig 7). This effect could be

detected as early as two days after the start of DSS treatment

but was most dramatic on day 6. Strikingly, the colon of DSS

treated mice concomitantly receiving RDP58 contained

relatively few apoptotic epithelial cells, the majority of cells

undergoing apoptosis being located in the lamina propria (fig

7). Thus, RDP58 effectively blocked or delayed DSS mediated

colonic epithelial cell death.

Figure 4 RDP58 inhibits TNF production in the colon of DSS treated mice. (A) TNF mRNA expression was evaluated by RT-PCR as described
in “Materials and methods”, and the data were measured with a fluorescence imager (Molecular Dynamics, CA). *p<0.05 compared with
control mice and **p<0.005 when compared with DSS treated mice. (B) TNF protein expression was measured from 18 hour culture
supernatants of colon biopsy specimens as described in “Materials and methods”. *p<0.05 when compared with DSS treated mice. Original
magnification ×200.

Figure 5 RDP58 reduces neutrophil infiltration in the colon of DSS
treated mice. Tissue myeloperoxidase content was measured from
colon samples removed from mice killed six days after initiation of
DSS treatment as described in “Materials and methods”. *p<0.05
compared with DSS treated mice. Comparison of values between
DSS treated mice given RDP58 and control mice showed no
significant differences.

Figure 6 RDP58 preserves colonic epithelial cell proliferation in
DSS treated mice. Epithelial cell proliferation was measured by in
vivo BrdU administration as described in “Materials and methods”.
*p<0.01 compared with DSS treated mice.
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DISCUSSION
New drugs and treatment options are needed to prevent

and/or treat IBD. Our interest in evaluating RDP58 as a poten-

tial therapeutic agent for IBD stems from its identification as

a new small molecular weight TNF inhibitor operating post-

transcriptionally14 and from the pivotal importance of TNF in

the pathophysiology of IBD.11 26–31 Moreover, the resistance of

D-isomer peptides such as RDP58 to proteases suggested that

this drug might be effective when given orally. In addition,

pharmacokinetic studies in mice, dogs, and non-human

primates demonstrated that RDP58 is not bioavailable and

acts locally.17 These features are desirable for the treatment of

IBD. Currently available TNF inhibitors are mostly large

molecular weight, protease sensitive proteins that require sys-

temic administration.
The DSS murine colitis model system was exploited as an

established general prototype of the biochemical and molecu-
lar events that can lead to intestinal tissue damage. The histo-
logical aspects of intestinal damage in DSS induced colitis
share many similarities with those seen in patients affected by
IBD and, in particular ulcerative colitis.18 19 32 As described pre-
viously, DSS was found to induce alterations in crypt architec-
ture, ulceration, and neutrophil infiltration in a highly repro-
ducible temporal sequence.18 19 Interaction of DSS with
epithelial cells, macrophages, and lamina propria cells has
been described.23 33 Lymphocytes do not appear to have an
essential role in disease induction in this model system since
SCID mice were found to be susceptible to DSS colitis.23 Thus,
the overall toxic effects of DSS are believed to result from a
direct interaction with epithelial cells as well as from the abil-
ity of this chemical to modulate the biological activities of
macrophages and other potentially inflammatory cells. The
contribution of inflammatory cells to DSS colitis was
highlighted by the demonstration that prophylactic treatment
with anti-ICAM mAb reduced colonic damage.34

A pathogenic role for TNF in acute and chronic DSS colitis
can be inferred from the observed raised levels of TNF (this
study, Krawisz et al,22 Murthy et al27) as well as from the benefi-
cial effects obtained by using anti-TNF mAb therapy alone or
in combination with the TNF release inhibitor
pentoxifylline.27 29 35 However, other investigators have re-
ported contradictory data about the effects of antibody medi-
ated TNF neutralisation in DSS colitis, with positive effects
during chronic disease and no or negative effects during acute
disease.28 29 These discrepancies may be accounted for by the
particular anti-TNF antibody used, dosage, and other variables
in treatment protocols.27 30 None the less, raised colonic TNF
expression has been detected as early as one day after the start
of DSS treatment, with peak production occurring between
day 5 and day 7.23 24

We determined that TNF production was severely inhibited
in DSS treated mice receiving RDP58. This effect on TNF
expression was most clearly seen at the protein level, but
mRNA levels were also reduced. This finding is seemingly at
odds with a previous study showing that in a cell culture sys-
tem RDP58 modulates TNF protein expression without effect-
ing mRNA levels.14 Both findings, however, could be easily rec-
onciled if RDP58 treatment reduced the numbers of TNF
mRNA expressing cells present within the colons of DSS fed
mice. In support of this hypothesis, we have shown that neu-
trophils, a known TNF mRNA source, are less numerous
within the colons of DSS fed mice that received RDP58.

As described by us in this report and by others,25 few ente-
rocytes retain the ability to incorporate BrdU into DNA past
the first few days of DSS treatment. However, a small but sig-
nificant number of enterocytes in mice receiving RDP58 could
be shown to incorporate BrdU after six days of DSS treatment.
More strikingly, RDP58 strongly protected colonic epithelial
cells from DSS induced cell death based on TUNEL and histo-
logical observations of apoptotic features. This may be the
result of RDP58 mediated TNF inhibition because signals con-
veyed by TNF through the TNF receptor I (p55) can induce
activation of the apoptotic cell death pathway in epithelial
cells.36 37

The inhibitory effect of RDP58 on TNF protein production
may be sufficient to explain its ability to protect against DSS
induced colitis. However, it is important to note that besides
inhibition of TNF production, RDP58 displays additional
activities. In particular, RDP58 was shown to inhibit the

Figure 7 RDP58 blocks colonic epithelial cell apoptosis in DSS
treated mice. Apoptosis was evaluated by the TUNEL assay as
described in “Materials and methods”. Representative TUNEL stained
sections from the colon of a control untreated mouse (top panel), a
mouse fed DSS for six days (middle panel), and from a DSS treated
mouse given RDP58 (bottom panel). Original magnifications ×200.
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production of IFNγ and IL12 and to induce the expression of

HO-1.14–17 Little is known about RDP58 mediated inhibition of

IFNγ and IL12. Recently, the RDP58 mediated inhibition of

TNF production was shown to occur at the translational

level.14 Up regulation of HO-1 protein expression during

RDP58 therapy appears to be due to weak inhibition of cellu-

lar HO-1 activity by RDP58 and subsequent up regulation of

HO-1 gene expression.38

There is abundant evidence that raised HO-1 levels correlate

with resistance to stress, particularly in cases of hyperoxia,

ischaemia, and inflammation.38–40 Therefore, both activities—

inhibition of cytokine production and up regulation of HO-1

expression—may contribute to the anti-inflammatory activity

of RDP58 seen in our study.

The ability of RDP58 to alleviate symptoms of DSS colitis

suggests that this drug holds promise as a treatment for

human IBD. In addition, RDP58 may help to enhance the

therapeutic efficacy of conventional drugs used to treat IBD.

The usefulness of RDP58 given alone or in combination

therapy should be testable in the DSS colitis model as well as

in other experimental IBD model systems.17 Thus, additional

continuing studies will help to further define the value of

RDP58 as a research tool and as a clinical agent to treat IBD

and potentially other disorders characterised by inflamma-

tion, tissue destruction, and TNF overproduction.
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