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Abstract

AIM

To investigate potential effects of poly I:C on mucosal
injury and epithelial barrier disruption in dextran sulfate
sodium (DSS)-induced acute colitis.

METHODS

Thirty C57BL/6 mice were given either regular drinking
water (control group) or 2% (w/v) DSS drinking water
(model and poly I:C groups) ad /ibitum for 7 d. Poly I:
C was administrated subcutaneously (20 ug/mouse)
2 h prior to DSS induction in mice of the poly I:C
group. Severity of colitis was evaluated by disease
activity index, body weight, colon length, histology
and myeloperoxidase (MPO) activity, as well as the
production of proinflammatory cytokines, including
tumor necrosis factor-a. (TNF-a), interleukin 17 (IL-17)
and interferon-y (IFN-y). Intestinal permeability was
analyzed by the fluorescein isothiocyanate labeled-
dextran (FITC-D) method. Ultrastructural features
of the colon tissue were observed under electron
microscopy. Expressions of tight junction (TJ) proteins,
including zo-1, occludin and claudin-1, were measured
by immunohistochemistry/immunofluorescence,
Western blot and real-time quantitative polymerase
chain reaction (RT-qPCR).

RESULTS

DSS caused significant damage to the colon tissue in
the model group. Administration of poly I:C dramatically
protected against DSS-induced colitis, as demonstrated
by less body weight loss, lower disease activity index
score, longer colon length, colonic MPO activity, and
improved macroscopic and histological scores. It also
ameliorated DSS-induced ultrastructural changes of the
colon epithelium, as observed under scanning electron
microscopy, as well as FITC-D permeability. The mRNA
and protein expressions of TJ protein, zo-1, occludin
and claudin-1 were also found to be significantly
enhanced in the poly I:C group, as determined by
immunohistochemistry/immunofluorescence, Western
blot and RT-gPCR. By contrast, poly I:C pretreatment
markedly reversed the DSS-induced up-regulated
expressions of the inflammatory cytokines TNF-o., IL-17
and IFN-y.

CONCLUSION

Our study suggested that poly I:C may protect against
DSS-induced colitis through maintaining integrity of
the epithelial barrier and regulating innate immune
responses, which may shed light on the therapeutic
potential of poly I:C in human colitis.

Key words: Dextran sulfate sodium-induced acute
colitis; Mucosal injury; Epithelial barrier disruption;
Tight junction; Poly I:C
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Core tip: Poly I:C, a toll-like receptor 3 agonist, has
been previously reported to protect against acute colitis.
The potential effects of poly I:C on mucosal injury
and epithelial barrier disruption were investigated in
mouse models of dextran sulfate sodium (DSS)-induced
acute colitis. Poly I:C administration dramatically
protected against DSS-induced colitis, with ameliorated
ultrastructural changes of colon epithelium, intestinal
permeability and tight junction protein expressions. Poly
I:C may protect against DSS-induced colitis through
maintaining integrity of the epithelial barrier and
regulating innate immune responses.

Zhao HW, Yue YH, Han H, Chen XL, Lu YG, Zheng JM, Hou
HT, Lang XM, He LL, Hu QL, Dun ZQ. Effect of toll-like
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INTRODUCTION

Inflammatory bowel disease (IBD), including Crohn’s
disease (CD) and ulcerative colitis (UC), are common
chronic diseases that are characterized by abnormal
mucosal immune response to luminal bacteria™?. The
innate and adaptive immune responses have been
suggested to engage in the initiation of inflammation
and relapse of disease activity, with increased intestinal
levels of tumor necrosis factor-a. (TNF-a), interleukin
17 (IL-17) and interferon-y (IFN-y)®*. The increased
intestinal inflammation may, in turn, lead to impaired
mucosal barrier function and intestinal permeability,
which allow subsequent translocation of microorgan-
isms to the mucosal lymphatic tissue. The down-
regulated expressions of junction complex proteins
have been demonstrated in the intestinal mucosa of
patients with IBD". The impaired gut epithelial barrier
function may cause persistent immune activation
and, thereby, enhance inflammation of the intestinal
mucosa'®.

Epithelial barrier function is determined by intestinal
permeability, which is mainly maintained by tight junc-
tions (TJs)".. As the most apical intercellular structure
of the junctional complex in epithelial cells, TJs serve
as the permeability barrier to paracellular transport of
solutes™®®. Increased intestinal permeability has been
reported to associate with the pathogenesis of IBD™”.
Therefore, maintenance of TJ and barrier function may
be beneficial for patients with IBD™*4,

Toll-like receptors (TLRs) are ancient microbial
pattern recognition receptors that play an essential
role in initiation of immune responses. Subcutaneous
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administration of poly I:C, a synthetic TLR3 agonist,
has been reported to dramatically protect against
dextran sulfate sodium (DSS)-induced acute colitis!*..
However, another study also indicated that abnormal
activation of TLR3 signaling by poly I:C broke down the
mucosal homeostasis and caused mucosal damage in
the small intestine™®. TLR3 signaling may be involved
in the process of epithelial destruction and mucosal
injury™, However, the potential effects of TLR3 activa-
tion by poly I:C on mucosal injury and epithelial barrier
disruption in DSS-induced acute colitis have not been
well investigated up to now. Therefore, the present
study aimed to investigate the potential role of poly I:
C administration on the intestinal mucosal barrier func-
tion and intestinal permeability in the mouse model of
DSS-induced acute colitis.

MATERIALS AND METHODS

Animals

All animal experiments were reviewed and approved
by the Institutional Animal Care and Use Committee
(IACUC, Approval ID: 107-038-3). Male C57BL/6 mice
(8 wk, 18-22 g) were purchased from Vital River
Laboratory Animal Technology Co. Ltd. (Beijing, China)
[License No.: SCXK (Beijing) 2006-0009]. Animals
were housed under standard conditions in a barrier
facility, according to the protocols of IACUC and Hebei
Medical University Vivarium (GB 14925-2001).

Poly I:C reconstitution

Poly I:C was prepared as described previously
Briefly, poly I:C (GE Healthcare, Piscataway, NJ, United
States) was dissolved in sterile phosphate-buffered
saline (PBS) at a concentration of 2 mg/mL and heated
at 50 C until solubilization. The solution was then
slowly cooled down to room temperature for proper
annealing. The same lot of poly I:C was employed
throughout the study.

[18]

Acute colitis models

Acute colitis was induced by DSS (40000-50000 MW;
Sigma, St. Louis, MO, United States) as described in
our previous report®, Briefly, 30 C57BL/6 mice were
randomly assigned to three groups: control group,
model group, and poly I:C group (n = 10 per group).
Mice in the poly I:C group were administrated poly I:
C subcutaneously (20 ug/mouse) in 100 yL PBS at 2 h
prior to DSS treatment. Mice in the control and model
groups were given normal saline. Animals were then
given either regular drinking water (control group) or
2% (w/v) DSS drinking water (model and poly I:C
groups) ad libitum for 7 d, and resumed on water for
the remainder of the experiments.

Disease activity assessment
Rachmilewitz disease activity index (DAI) was assessed
by an investigator blinded to the protocol and according
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to the well-established scoring system®®.. The data of
body weight (BW), stool consistency and occult blood
(OB) in the stool were recorded. Loss in BW was scored
as: 0: no weight loss, 1: 1%-5% weight loss from
baseline, 2: 5%-10%, 3: 10%-20%, and 4: more than
20% weight loss. Stool consistency was scored as: O:
well-formed pellets, 2: pasty and semi-formed stools
that do not adhere to the anus, and 4: liquid stools that
adhere to the anus. OB was scored as: 0: no blood, 2:
positive hemoccult, and 4: gross bleeding. These scores
were added together and divided by 3 to result in the
DAI ranging from 0 (healthy) to 4 (maximal activity of
colitis).

Colonic injury and inflammation

The entire colon (from the cecum to anus) was
removed and the lengths were measured as an inflam-
mation marker. The degree of colonic damage was
examined macroscopically using a 0-4 scale'™: 0:
normal colon tissue; 1: minimal colon wall thickening
without congestion; 2: moderate colon wall thickening
with congestion; 3: moderate colon wall thickening,
rigidity and congestion; and 4: marked colon wall
thickening, rigidity, and congestion. The extent of
tissue damage was assessed microscopically using
a semi-quantitative scoring system™, In detail, the
proximal colon was removed, fixed in 10% formalin
and embedded in paraffin. The sections of 4 um
thickness were stained with hematoxylin and eosin
(HE) and scored using the following parameters: (1)
severity of inflammation (0-3: none, slight, moderate,
severe); (2) extent of injury (0-3: none, mucosal,
mucosal and submucosal, transmural); and (3) crypt
damage (0-4: none, basal 1/3 damaged, basal 2/3
damaged, only surface epithelium intact, entire crypt
and epithelium lost). The total score was the sum of
each parameter multiplying an equivalent reflecting
the percentage of tissue involved (x 1: 0%-25%, x 2:
26%-50%, X 3: 51%-75%, X 4: 76%-100%).

Myeloperoxidase activity assay

Colons (100 mg wet weight) were isolated from each
group and homogenized in 1 mL buffer (0.05% hexa-
decyltrimethylammonium bromide in 50 mmol/L phos-
phate buffer, pH 6.0). The resulting homogenates were
centrifuged at 2000 g and 4 ‘C. The supernatants were
harvested and stored at -80 C for Myeloperoxidase
(MPO) activity assay. The samples (10 uL) were
transferred to a 96-well plate and incubated with 3 pL
odianisidine hydrochloride (20 mg/mL) in 290 uL 50
mmol/L phosphate buffer and 3 pL H202 (20 mmol/L).
The reaction was stopped by adding 3 uL sodium azide
(30%). Light absorbance at 460 nm was read. MPO
activity was determined by the curve obtained from
the standard MPO™?,

Immunohistochemistry/immunofluorescence
For immunohistochemistry staining, the sections were

February 14, 2017 | Volume 23 | Issue 6 |



Zhao HW et a/. Poly I:C and intestinal barrier function

Table 1 Primers used for real-time quantitative polymerase chain reaction analysis

Gene Primers Length, bp

zo0-1 Forward 5-TCATCCCAAATAAGAACAGAGC-3 198
Reverse 5-GAAGAACAACCCTTTCATAAGC-3'

Occludin Forward 5 -CTTTGGCTACGGAGGTGGCTAT-3’ 86
Reverse 5-CTTTGGCTGCTCTTGGGTCTG-3'

Claudin-1 Forward 5-GCTGGGTTTCATCCTGGCTTCT-3" 110
Reverse 5-CCTGAGCGGTCACGATGTTGTC-3'

IL-17 Forward 5-TATCCCTCTGTGATCTGGGAAG-3 161
Reverse 5" ATCTTCTCGACCCTGAAAGTGA-3

IFN-y Reverse 5-ATGAACGCTACACACTGCATCTT-3" 139
Forward 5-TTTCTTCCACATCTATGCCACTT3

TNF-a Reverse 5-GGTTCTGTCCCTTTCACTCACT-3’ 169
Forward 5-GAGAAGAGGCTGAGACATAGGC-3"

GAPDH Reverse 5-GAGACCTTCAACACCCCAGC-¥ 263
Forward 5-ATGTCACGCACGATTTCCC-3"

IL-17: Interleukin 17; IFN-y: Interferon-y; TNF-a: Tumor necrosis factor-a; GAPDH: Glyceraldehyde 3-phosphate dehydrogenase.

boiled 10 min in 10 mmol/L citrate (pH 6.0) for antigen
retrieval. The slides were then incubated with mouse
monoclonal antibodies against claudin-1, occludin
(Santa Cruz Biotechnology, Dallas, TX, United States),
TNF-o, and IL-17 (Sigma), and rabbit polyclonal
antibodies against zo-1 (1:150; Invitrogen, Carlsbad,
CA, United States) and IFN-y (1:300; Santa Cruz
Biotechnology), followed by peroxidase-conjugated
secondary antibodies (1:1500). The signals were
visualized by a diaminobenzidine peroxidase sub-
strate kit (Vector Laboratories, Burlingame, CA, United
States). For immunofluorescence staining, the sections
were incubated with mouse monoclonal antibodies
against claudin-1 and occludin (1:200; Santa Cruz
Biotechnology) and rabbit polyclonal antibody against
zo-1 (1:150; Invitrogen), and subsequently with FITC-
or Cy3-conjugated secondary antibodies. Images
were captured under a Leica DMIRE2 confocal laser
scanning microscope.

In vivo permeability

In vivo permeability assay was performed to assess
barrier function by using a FITC-labeled dextran
method™. Briefly, food and water were withdrawn for
4 h and mice were then gavaged with permeability
tracer (FITC-D, 60 mg/100 g body weight, MW 4000;
Sigma). Serum was collected, and fluorescence inten-
sity and FITC-dextran concentrations were determined.
Permeability was calculated by linear regression of
sample fluorescence.

Scanning electron microscopy

Specimens were fixed with 2.5% glutaraldehyde for
3 h at room temperature. The samples were then
washed in acetone, critical point dried, and coated with
gold for scanning electron microscopy (SEM).

Real-time quantitative polymerase chain reaction
Total RNA was extracted from colon tissues using Trizol
reagent (Gibco-BRL Co., Grand Island, NY, United
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States) according to the manufacturer’s protocol and
quantified using a UV spectrophotometer. Total RNA of
5 ug was used for first-strand cDNA synthesis. Real-
time polymerase chain reaction (PCR) was performed
with Quantitect™ SYBR W Green PCR Mastermix
(Qiagen, Hilden, Germany) using 2 uL of cDNA tem-
plate. The amplification program was 95 ‘C for 5 min,
45 cycles of 95°C for 1 min and 60 C for 10 s. The
primers used are summarized in Table 1. The relative
quantitative analysis was performed by 2*“ method
using Glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) as internal control.

Western blot

Protein concentration was determined by using
Coomassie brilliant blue G250. Protein samples (100
ug) were resolved on 8% SDS polyacrylamide gel,
electrotransferred to nitrocellulose membrane, and
subsequently blocked in 5% skim milk in PBS. The
membranes were incubated overnight at 4 'C with
rabbit polyclonal antibodies against zo-1 (1:100) and
IFN-y (1:200), mouse monoclonal antibodies against
claudin-1 (1:200), occludin (1:200), TNF-a (1:200),
and IL-17 (1:200), and rabbit anti-GAPDH monoclonal
antibody (1:100). The secondary antibodies used were
goat anti-rabbit or -mouse IgG (1:2000) and were
incubated with membranes at room temperature for 2
h. Blots were visualized using enhanced chemilumines-
cence detection reagents (Santa Cruz Biotechnology)
and quantified by Bandscan 5.0 software using GAPDH
as the internal control.

Statistical analysis

Data were expressed as mean *+ SD and analyzed with
SPSS 13.0 software (SPSS, Inc., Chicago, IL, United
States). Comparison between the groups was done
by Student’s t-test. Comparison among the groups
was conducted by one-way ANOVA analysis followed
by LSD post-hoc test. Statistical significance was consi-
dered at P < 0.05.
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RESULTS

Poly I:C ameliorated DSS-induced acute colitis

DSS caused significant damage to the colon tissue,
with the gut inflammation and weight loss noted
in the model group during 1 to 8 d observation.
Administration of poly I:C partially reversed the DSS-
induced effects, with less BW loss (Figure 1A). The
general condition of mice was evaluated using a DAI
that scored the extent of BW loss, stool consistency,
and OB. As shown in Figure 1B, DAI was significantly
enhanced in the DSS-induced model group, and this
effect was partially alleviated by poly I:C. The colitic
parameters were further quantified after monitoring
clinical development of colitis for 8 d. As shown in
Figure 1 C and D, the colon length in the model group
was significantly shorter than that of the control
group (P < 0.01), while pretreatment with poly I:C
significantly reduced the DSS-induced colon shorten-
ing (P < 0.01). Macroscopically, mice in the model
group had significantly higher inflammation score than
those in the control and poly I:C groups (P < 0.01;
Figure 1E). Histopathological analysis in the model
group showed extensive ulceration of the epithelial
layer, edema and crypt damage of the bowel wall.
The fibrosis of muscularis mucosae and infiltration of
granulocytes and mononuclear cells into the mucosa
were also observed (Figure 1G). The histology score
was significantly higher in the model group than that
in the control group (P < 0.01). In contrast, poly I:
C pretreatment obviously reversed this DDS-induced
effect, with comparatively lower histology score noted
in the poly I:C group (Figure 1H).

Poly I:C attenuated DSS-induced paracellular
permeability

MPO activity is shown in Figure 2A. Mice in the model
group showed significantly higher MPO activity than
that in the control group (P < 0.01), while the data
were significantly lower in mice of the poly I:C group (P
< 0.01). To investigate the effect of poly I:C on para-
cellular permeability, intestinal permeability to FITC-D
was determined. The results showed the increased
permeability to 4-kDa FITC-D induced by colitis, while
mice in the poly I:C group showed a lower intestinal
permeability than that of the model group (P < 0.01;
Figure 2B). SEM observations of the colonic mucosa
showed severe mucosal loss with typical histological
inflammation feature in the mice of the model group
(Figure 2C). Besides, enterocytes in the mice of
the model group showed less glycocalyx and more
irregular surface than the control group. By contrast,
pretreatment with poly I:C obviously ameliorated
the DSS-induced ultrastructural changes, with few
histological lesions observed.

Poly I:C inhibited DSS-induced colonic inflammation
To determine the anti-inflammatory effect of poly I:
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C on the DSS-induced colitis, expressions of inflam-
matory markers, including IL-17, TNF-a and IFN-y,
were analyzed by real-time quantitative polymerase
chain reaction (RT-gPCR), immunohistochemistry,
and Western blot. RT-qPCR analysis showed the
up-regulated expressions of IL-17, TNF-a and IFN-y
in the mice of the model group, while pretreatment
with poly I:C caused the down-regulated expression of
these inflammatory cytokines (P < 0.01; Figure 3A).
These results were further confirmed by immunohisto-
chemistry and Western blot analysis, which indicated
the enhanced expressions of IL-17, TNF-o. and IFN-y in
the model group. By contrast, poly I:C pretreatment
markedly reversed the DSS-induced up-regulation of
the inflammatory cytokines (P < 0.01; Figure 3B and C).

Poly I:C prevented DSS-induced TJ disruption

To investigate the protective effect of poly I:C on
the DSS-induced disruption of TJ, the expression of
TJ markers, including zo-1, occludin and claudin-1,
were analyzed by immunohistochemistry, immuno-
fluorescence, RT-gPCR, and Western blot. Immuno-
histochemistry and immunofluorescence assays
showed that, in the control group, T] proteins were
expressed in the cytomembrane of epithelial cells,
and most commonly in the spinous and granular
layers, whereas expressions of these TJ proteins in
the model group were significantly decreased. In the
poly I:C group, however, the increased expression of
TJ proteins were observed in the both cytomembrane
and cytoplasm of spinous and granular layers in
the mucosa (Figure 4A and B). Further quantitative
analysis of TJ protein expressions by RT-gPCR and
Western blot confirmed the down-regulated expres-
sion of TJ proteins in the model group when com-
pared with the control group. Meanwhile, this effect
was compromised by poly I:C pretreatment, with the
comparatively higher expressed TJ markers (P < 0.01;
Figure 4C and D).

DISCUSSION

Poly I:C is a ligand for TLR3 that is involved in the
innate immune response to viral infection®. Admini-
stration of poly I:C in wild-type mice has been reported
to dramatically protect against DSS-induced colitis, as
demonstrated by parameter analysis of body weight,
rectal bleeding, colonic MPO activity, histopathology,
and etc!™®. However, another study also indicated that
abnormal activation of TLR3 signaling by poly I:C broke
down the mucosal homeostasis and caused intestinal
mucosal damage!'®, Therefore, the potential role of
poly I:C in the mucosal injury and epithelial barrier dis-
ruption was further investigated in DSS-induced acute
colitis. The findings of our study showed that poly I:C
administration obviously ameliorated the clinical symp-
toms of DSS-induced acute colitis, as demonstrated by
less BW loss, lower DAI score, longer colon length, and
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Figure 1 Effect of poly I:C administration on dextran sulfate sodium-induced acute colitis. A: The percentage of body weight change assessed daily during 1 to
8 d observation; B: Change in the disease activity index that was comprised of body weight loss, stool consistency and occult blood; C: Representative photographs of
colon obtained after monitoring clinical development of colitis for 8 d; D: Quantitative analysis of the length of the colon; E: Macroscopic score inflammation assessed; F:
Histological scores of the colon tissues; G: Representative photographs of HE staining of colon tissues (Magnifications, x 200). Data are expressed as mean # SD. °P
<0.01 vs control group; P < 0.01 vs model group.
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Figure 2 Effect of poly I:C on intestinal barrier in dextran sulfate sodium-induced acute colitis. A: MPO activity was measured; B: Quantification of serum
FITC-D as a measure of intestinal barrier functions; C: The ultrastructural features of colon under scanning electron microscope. The colon mucosa in the control
group was regular without histological lesion. In the model group, the mucosa showed severe loss with obvious histological lesions, including crypt distortion and
abscesses. The lesions were significantly ameliorated by poly I:C pretreatment (Upper images: x 500; Lower images: x 2000). Data are expressed as mean + SD. °P
<0.01 vs control group; °P < 0.01 vs model group. FITC-D: Fluorescein isothiocyanate labeled-dextran; MPO: Myeloperoxidase.

improved macroscopic and histological scores. These
results were consistent with the findings reported by
Vijay-Kumar et a/™!, which indicated the protective
effect of TLR3 activation by poly I:C on DSS-induced
acute colitis.

The intestinal barrier has been reported to be
defective and associated with paracellular leakiness in
inflammatory bowel conditions of UC?®!, TJ protein is
the most apical component responsible for restricting
paracellular permeability of the intestinal mucosa™®.
Poly I:C administration has been demonstrated to
protect against DSS-induced acute colitis. However,
abnormal activation of TLR3 signaling by poly I:
C has been reported to break down the mucosal
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homeostasis and cause mucosal damage in the small
intestine!*®, TLR3 signaling may be involved in the
process of epithelial destruction and mucosal injury™”.
These conflicting results urged us to study the effect
of poly I:C on paracellular permeability and epithelial
barrier function in DSS-induced acute colitis models.
Corroborating the findings of our previous study!**’
and the study of others!*®, the present study showed
increased paracellular permeability and disrupted TJ
induced by DSS, as assessed by FITC-D level, ultra-
structure of colon mucosa, and expression and distri-
bution of TJ proteins (zo-1, occludin, and claudin-1).
However, unlike the results of our study, another study
also indicated that colonic paracellular permeability
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Figure 3 Effect of poly I:C on the expressions of inflammatory markers. A: Representative photographs of immunohistochemistry staining of IL-17, TNF-a. and
IFN-y in colon tissues (Magnifications, x 200); B: Expressions of IL-17, TNF-o. and IFN-y at the mRNA level, as analyzed by RT-qPCR; C: Protein expressions of
IL-17, TNF-a. and IFN-y as analyzed by Western Blot. Data are expressed as mean + SD. °P < 0.01 vs control group; °P < 0.01 vs model group. RT-qPCR: Real-time

quantitative polymerase chain reaction; IL-17: Interleukin-17; TNF-a.: Tumor necrosis factor-o; IFN-y: Interferon-y.

was not significantly altered by DSS exposure, and
DSS mice only showed a trend of increased expres-
sions of claudin-1 and claudin-2""", This variation may
be partially explained by the different methods used to
establish the acute colitis models.

The potential effects of poly I:C administration

Baishidenge ~ WJG | www.wjgnet.com

were then analyzed. Paracellular permeability and TJ
were found to be significantly ameliorated when mice
were pretreated with poly I:C, as demonstrated by
decreased FITC-D permeability, ameliorated ultrastruc-
tural changes, and enhanced expression of T] proteins
at the both mRNA and protein levels. The direct effect
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Figure 4 Effect of poly I:C on colonic epithelial junctions. A: Representative photographs of immunohistochemistry staining for zo-1, occludin and claudin-1
(Magnification: x 200); B: Representative photographs of immunofluorescent staining for zo-1 (green), occludin and claudin-1 (red); C: Expressions of zo-1, occludin
and clandin-1 at the mRNA level, as analyzed by RT-qPCR; D: Protein expressions of zo-1, occludin and clandin-1 as analyzed by Western Blot. Data are expressed
as mean + SD. °P < 0.01 vs control group; “P < 0.01 vs model group. RT-qPCR: Real-time quantitative polymerase chain reaction.

of poly I:C on intestinal barrier function has been
investigated in vitro by Moyano-Porcile et al*®, and
indicated that acute exposure of rat ileum and colon
tissues to poly I:C reduced colon permeability to
macromolecules, while increasing ileum permeability
to micromolecules. Intraperitoneal injection of poly I:
C has been reported to cause severe mucosal injury of
the small intestine, along with the increased levels of
IL-151¢,

Activation of TLR-3 seems to cause adverse effects
on various epithelial barriers, like the blood-brain
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1007

barrier and nasal epithelial barriers'®>°!. However, to

the best of our knowledge, this study is the first to
investigate the effect of poly I:C on intestinal barrier
function in DSS-induced acute colitis. Our results sug-
gested that administration of poly I:C in DSS-induced
colitis models may help to maintain the integrity of
ultrastructure of the epithelial mucosa and junction
complex, and therefore decrease paracellular perme-
ability and recover epithelial barrier function.

TJ is known to be the rate-limiting step in transepi-
thelial transport and the principal determinant of inte-
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stinal permeability®®". Increased intestinal permeability
and disrupted TJ may cause bowel inflammation**,
TNF-a is a proinflammatory cytokine that has long
been established as a key player in the pathogenesis
of IBD diseases. Proinflammatory cytokines such as
TNF-a and IFN-y have also been linked to the increased
paracellular permeability™*?. Ligation of TLR3 by
poly I:C has been suggested to be effective in IBD-
associated gut inflammation*. This may shed light
on the barrier protective effect of poly I:C as a likely
candidate mechanism that contributes to therapeutic
efficacy in IBD diseases. Therefore, the expressions of
proinflammatory cytokines (IL-17, TNF-o, and IFN-y)
in colon epithelium were analyzed. Consistent with the
result of the above mentioned study, our study showed
the increased production of proinflammatory cytokines
TNF-a, IL-17 and IFN-y in mice of the DSS-induced
model group. However, mice pretreated with poly I:
C showed ameliorated DSS-induced high-expression
of these proinflammatory cytokines. These results
suggested that poly I:C may ameliorate inflammation
in the colitis models.

In conclusion, the findings of our study showed
evidence to suggest that poly I:C may protect against
DSS-induced acute colitis through maintaining
epithelial integrity and regulating the innate immune
responses, which may shed light on the therapeutic
potential of poly I:C in clinical colitis.

COMMENTS

Background
The toll-like receptor 3 (TLR3) agonist poly I:C has been reported to protect
against acute colitis.

Research frontiers

TLR3 signaling may be involved in the process of epithelial destruction and
mucosal injury. However, the potential effects of TLR3 activation by poly I:C on
the mucosal injury and epithelial barrier disruption in dextran sulfate sodium
(DSS)-induced acute colitis have not been well investigated up to now.
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The potential roles of poly I:C administration in intestinal mucosal barrier
function and intestinal permeability were investigated in a mouse model of DSS-
induced acute colitis. Poly I:C administration dramatically protected against
DSS-induced colitis. It also ameliorated DSS-induced ultrastructural changes
of the colon epithelium, as well as fluorescein isothiocyanate labeled-dextran
permeability and tight junction protein expressions.

Applications

Poly I:C may protect against DSS-induced colitis through maintaining integrity
of the epithelial barrier and regulating innate immune responses, which may
shed light on the therapeutic potential of poly I:C in human colitis.
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