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Abstract
Chronic intestinal inflammation culminates in cancer and a link to TLR4 has been suggested by
our observation that TLR4 deficiency prevents colitis-associated neoplasia. In the current study,
we address the effect of the aberrant activation of epithelial TLR4 on induction of colitis and
colitis-associated tumor development. We take a translational approach to address the
consequences of increased TLR signaling in the intestinal mucosa. Mice transgenic for a
constitutively-active TLR4 under the intestine-specific villin promoter (villin-TLR4 mice) were
treated with DSS for acute colitis and azoxymethane-dextran sulfate sodium. TLR4 expression
was analyzed by immunohistochemistry in colonic tissue from patients with ulcerative colitis and
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ulcerative colitis associated cancer. The effect of an antagonist TLR4 Ab was tested in prevention
of colitis-associated neoplasia in the AOM-DSS model. Villin-TLR4 mice were highly susceptible
to both acute colitis and colitis-associated neoplasia. Villin-TLR4 mice had increased epithelial
expression of COX-2 and mucosal PGE2 production at baseline. Increased severity of colitis in
villin-TLR4 mice was characterized by enhanced expression of inflammatory mediators and
increased neutrophilic infiltration. In human UC samples, TLR4 expression was upregulated in
almost all CAC and progressively increases with grade of dysplasia. As a proof of principle, a
TLR4/MD-2 antagonist antibody inhibited colitis-associated neoplasia in the mouse model. Our
results show that regulation of TLR's can affect the outcome of both acute colitis and its
consequences—cancer. Targeting TLR4 and other TLR's may ultimately play a role in prevention
or treatment of colitis-associated cancer.
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Introduction
Patients with ulcerative colitis and Crohn's disease develop chronic intestinal inflammation
in the absence of a pathogen. Research using genetic models of inflammatory bowel disease
has revealed that Th1 and Th17 cytokines are required for inflammation (1)(2). This
understanding has resulted in the use of biologic agents that target TNF-α and, more
recently, IL-12 and IL-23 (anti-p40). On the other hand, genetic research in patients with
inflammatory bowel disease substantiates a role for innate immunity playing a role in
inflammatory bowel disease (3)(4)(5).

We became interested in how the innate immune response to luminal bacteria might play a
role in inflammatory bowel disease. Using the dextran sodium sulfate (DSS) model of
colitis, we found that animals deficient in TLR4 or MyD88 experienced severe epithelial
injury but a relative lack of an inflammatory response (6). In spite of epithelial ulcers, the
lamina propria infiltrate was nearly devoid of neutrophils and bacteria could be seen
infiltrating the mucosa—a finding not present in wild-type (WT) mice. At least part of the
reason for greater epithelial injury was due to defective proliferation of epithelial cells (6,7).

The observation that TLR4-/- mice had decreased acute inflammation led us to test whether
the same inability to mount a robust inflammatory response to injury could protect the mice
from inflammation-induced neoplasia. We found that TLR4-/- mice given the mutagen
azoxymethane (AOM) followed by DSS were significantly protected from polyposis (8).
Further studies using bone marrow chimeras found that epithelial TLR4 was associated with
more neoplastic lesions than hematopoietic expression of TLR4 in the AOM-DSS model,
suggesting that epithelial TLR4 was required for inflammatory neoplasia (9). Moreover, in
AOM-DSS-treated WT mice, TLR4 staining revealed that the epithelial component of
tumors had high expression of TLR4 compared with the surrounding tissue (6).

With that as a backdrop, we chose to mimic the findings of increased epithelial expression
of TLR4 in an animal model by generating a transgenic mouse that expresses TLR4 under
the control of the villin promoter, villin-TLR4 mice. The advantage of this approach is that
the remainder of the animal expresses normal levels of TLR4, unlike the knock-out mice
which might have immunological or developmental defects due to TLR4 deficiency in all
cell types. The other characteristic of villin-TLR4 mice is that the TLR4 construct is
constitutively active and does not require LPS for its activation (10). The transgene is highly
expressed in both small bowel and colon.
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In the current study, we wished to take a translational approach to understanding the role of
TLR4 in colitis and colitis-induced neoplasia. We now show that villin-TLR4 mice develop
severe acute inflammation in response to DSS accompanied by a high rate of mortality.
Villin-TLR4 mice also are more prone to colitis-associated neoplasia. Mechanistically, we
show that TLR4 increases mucosal expression of TNF-α, increases epithelial COX-2 protein
expression, and increases mucosal PGE2 production, a known colonic tumor promoter. To
determine whether TLR4 over-expression occurs in ulcerative colitis associated neoplasia,
we have performed immunostaining for TLR4 in ulcerative colitis associated dysplasia and
cancer and found that TLR4 expression increases with the grade of dysplasia. As a proof of
principle, we used a TLR4/MD-2 antagonist antibody to inhibit TLR4 signaling in WT mice
treated with AOM-DSS. This treatment significantly decreased the development of colonic
tumors. Our results show an important contribution of epithelial TLR4 in the induction of
acute colitis and intestinal tumorigenesis in response to mucosal injury. Understanding the
mechanisms by which innate immune signaling contributes to intestinal homeostasis and
cancer may result in improved prevention and treatment of patients at risk for inflammation-
induced neoplasia.

Materials and Methods
Animal studies

The villin-TLR4 transgenic mice (villin-TLR4 mice) were generated using plasmids
containing the mouse villin promoter (pBS-Villin) and the mCD4-hTLR4 fusion gene (11)
as previously described (10). These mice express a constitutively active form of TLR4 on
IECs under the villin promoter. Mice were kept in specific-pathogen free (SPF) conditions
and fed under free access to a standard diet and water. All experiments were done according
to the Mount Sinai and University of Miami Miller School of Medicine Animal Care and
Use Committees' guidelines.

Acute colitis was induced by giving mice 3% DSS (MW 36-50 kDa: ICN, Aurora, Ohio) for
7 days. Mice were assessed daily with disease activity index (DAI) determined as previously
described (12). To induce colitis-associated neoplasia, first we followed previously
established methods (13): six to ten-week old gender-matched mice were injected with
7.4mg/kg of azoxymethane (AOM) (Sigma, St. Louis, MO) intraperitoneally (i.p.) at the
beginning of the experiment (day 0). After 14 days, mice were treated with 3% DSS for 7
days. This was followed by 14 days of normal water, 7 days of 3% DSS treatment, and
finally, normal water for an additional 7 days. A modified protocol was used after the initial
set of experiments because of the high mortality in villin-TLR4 mice with AOM-DSS. All
mice completed the modified protocol with three cycles of 2% DSS treatment (seven days
each followed by 14 days recovery) 14 days after AOM injection (14.8mg/kg i.p. on day 0,
n=4 each).

For TLR4 inhibiton, a mouse IgG2b monoclonal antibody against the mouse TLR4/MD-2
complex called 1A6 or an isotype-matched control was injected i.p. at a dose of 20mg/kg
only during the recovery period of the AOM-DSS model (twice a week, 20 μg/g: n=9). The
control group received an isotype-matched antibody (n=8). Tumors were examined under a
dissecting microscope, and the number of lesions was counted. After macroscopic
assessment, the samples were fixed in formalin, embedded in paraffin, sectioned, and
stained with hematoxylin and eosin for histological analysis. In some experiments, 1A6 was
labeled with fluorescein using a Lynx rapid fluorescein antibody conjugation kit (Serotec
Ltd., Raleigh, NC). WT mice treated with AOM-DSS were injected with fluorescein labeled
Ab and sacrificed for immune-fluorescent studies.
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Histopathological assessment was performed by two independent gastrointestinal
pathologists (N.H., H.C.) and a veterinary pathologist (J.Z.) who were masked to the mouse
genotype and treatment. Severity of mucosal inflammation was graded using a standard
scoring system described previously (8). Acute inflammatory score was calculated by
counting neutrophils and eosinophils in three independent high magnification fields (×400)
and graded as (0-1=0, 2-9=0.5, 10-20=1, 21-30=1.5, 31-40=2, 41-50=2.5, 51-65=3,
66-80=3.5, >80=4). Dysplastic lesions were determined by previously established criteria
(14).

RNA extraction and real-time PCR analysis
Total RNA from IECs was extracted using the RNeasy mini Kit (Qiagen, Valencia, CA)
according to the manufacturer's instructions. Reverse transcription was performed using 2
μg of total RNA. Quantitative PCR was conducted with SYBR Green PCR Master Mix
(Applied Biosystems, Foster City, CA). Primer sequences used in this study are as follows:
(5′→3′ direction), for mouse Cox-2: sense primer, AAG GAA CTC AGC ACT GCA TCC,
anti-sense primer, ACA GGG ATT GGA ACA GCA AGG A; for mouse TNF-α: sense
primer, CGT GGA ACT GGC AGA AGA GG, anti-sense primer, GGA ATG AGA AGA
GGC TGA GAC AT; for mouse IL-12: sense primer, CCC ATC ACA TCT CAT CTC CCC
A, anti-sense primer, AAG CGA TGG AGG GGA CCA T; for mouse beta-actin: sense
primer, ATG ACC CAG ATC ATG TTT G, anti-sense primer, TAC GAC CAG AGG CAT
ACA. PCR cycling conditions were: 50°C for 2 min, 95°C for 10 min and 40 cycles of 95°C
for 15 sec, 60°C for 1 min. Relative expression levels were calculated as 2^(Ct ubiquitin
minus Ct gene) (for details see ABI PRISM 7700 - User Bulletin #2) using ubiquitin RNA
as the endogenous control. Primers were designed using primer express 2.0 software
(Applied Biosystems, Foster City, CA).

Enzyme linked immunosorbent assay (ELISA)
For the measurement of mucosal TNF-α production, 100 mg of duodenum or colonic
mucosa (not including the polypoid lesions) were washed in cold PBS containing penicillin,
streptomycin, and fungizone (100U/ml each) and cultured for 24 hours in 12 well flat
bottom plates in serum free RPMI 1640 with penicillin and streptomycin. Supernatants were
harvested for measurement of TNF-α. Mucosal production of TNF-α was measured by
ELISA kit following manufacturer's instructions (R&D Systems, Minneapolis, MN).

Measurement of PGE2
Production of PGE2 in the tissue culture supernatant was determined using a monoclonal
EIA kit (Cayman, Ann Arbor, MI) according to the manufacturer's instructions and as
described previously (8). Briefly, colonic samples from villin-TLR4 and WT mice were
washed in cold PBS containing penicillin, streptomycin, and fungizone (100U/ml each). 100
mg tissue fragments from the distal part of the colon were cultured for 24 hours in 12 well
flat bottom plates in serum free RPMI 1640 with penicillin and streptomycin. Culture
supernatants were harvested for PGE2 measurement.

Hematologic and blood biochemistry measurement
Blood samples were taken from the orbital sinus of the eye. Hematocrit was measured in a
heparinized tube using a microcapillary reader (IEC, Needham Heights, MA). Routine
clinical enzymes were determined on an Ortho Vitros 250 automated chemistry analyzer
(Ortho Diagnostics, Rochester, NY). All blood analyses were done by the Division of
Comparative Pathology, Department of Veterinary Medicine at the University of Miami,
Miller School of Medicine.
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TLR4 staining of human colonic tissues
De-identified human colon, formalin-fixed paraffin-embedded, specimens from patients
with ulcerative colitis were obtained from the Mount Sinai Department of Pathology under
the auspices of the Mount Sinai Medical Center Institutional Review Board. TLR4
expression in epithelial cells was evaluated by immunohistochemistry using a tyramide
amplification method as described (15). Thirteen ulcerative colitis cancers were compared to
nine high-grade dysplasia samples, 17 low grade dysplasia samples, and 29 inflamed tissues
from patients with ulcerative colitis. Grading of TLR4 positivity was performed by
multiplying staining intensity (0=none, 1=small, 2=moderate, 3=high) by the percentage of
epithelial cells staining positive (scored as follows: 0 = <1%, 1 = 1-10%, 2 = 11-50%, 3 =
≥50%). The degree of positivity (0-3) was multiplied by the degree of epithelial staining
(0-3) for a maximum obtainable score of 9 (range 0-9).

Immunofluorescent studies
Paraffin-embedded intestinal sections were stained. The primary antibodies used in this
study was rabbit anti-murine COX-2 (Cayman, Ann Arbor, MI) at a dilution of 1:200. Heat
epitope retrieval was done in a citrate buffer. Alexa fluor 488 conjugated goat anti-rabbit
IgG (1:200) was used as secondary antibody. Sections were counterstained with 4′, 6-
diamidino-2-phenylindole. Non-immune rabbit IgG was substituted as negative controls.

Statistical analysis
Graphical analyses, statistical analysis and nonlinear regression analysis of the data were
performed using Prism 2.0c (GraphPad Software, San Diego, Calif.). Data in the text are
given as means ± SD unless otherwise stated. Unpaired Student's t test was used to
determine statistical significance. Comparison of more than three subjects was performed by
nonparametric ANOVA (Kruskal-Wallis) followed by Mann–Whitney U test. Differences
were considered significant when P < 0.05.

Results
Villin-TLR4 mice express increased inflammatory mediators

The intestinal mucosa of villin-TLR4 mice is characterized by increased epithelial activation
of NF-κB but we do not see a neutrophilic infiltrate at baseline (10). We have previously
shown that TLR4-/- mice have decreased expression of COX-2 and PGE2 is regulated by
TLR4 signaling in the intestine (16). We have also described an increase in TNF-α mRNA
expression in the small intestine of villin-TLR4 mice (10). To address whether epithelial
TLR4 could drive expression of these mediators, we examined baseline production of PGE2
and TNF-α by the colonic mucosa of villin-TLR4 mice and WT littermates. Villin-TLR4
mice produced significantly higher amount of both PGE2 and TNF-α in the colonic mucosa
when compared to WT mice (Figure 2A). To examine mucosal COX-2 expression, sections
of the colon from villin-TLR4 and WT mice were stained for COX-2 protein (Figure 2B).
We did not detect COX-2 protein expression in normal WT mucosa. However, a strong
COX-2 signal was detected in epithelial cells from villin-TLR4 mice. These results indicate
that epithelial expression of TLR4 results in expression of inflammatory mediators
implicated in neoplasia.

Villin-TLR4 mice are highly susceptible to acute intestinal inflammation
Given the inflammatory milieu in villin-TLR4 mice, we asked whether villin-TLR4 mice
were more susceptible to DSS-induced colitis. We found that villin-TLR4 mice had greater
weight loss and bleeding (hematocrit (%) WT 42.5 ± 3.7; villin-TLR4 36.3 ± 3.5, p=0.025)
than WT littermates (Figure 2A and B). After DSS treatment, villin-TLR4 mice
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demonstrated a further increase in expression of pro-inflammatory cytokines TNF-α and
IL-12, as well as COX-2 and PGE2 in the colonic mucosa (Figure 2C). Histological
examination of the colon showed significantly greater acute inflammation in villin-TLR4
compared to WT mice (acute inflammatory score WT= 0.7 ± 0.65, villin-TLR4=1.6 ± 0.4
n=5 each, p=0.03) (Figure 2D). For comparison, we show the mucosa of a TLR4-/- mouse
treated with DSS in parallel demonstrating a paucity of acute inflammation as we had
reported previously (6). These data indicate that TLR4 signaling by IECs is important for
recruitment of acute inflammatory cells to the injured epithelium. We concluded that
increased epithelial TLR4 signaling results in more severe biochemical and histological
inflammation and more severe clinical manifestations of colitis.

Villin-TLR4 mice have increased susceptibility to inflammation-induced neoplasia
Chronic colonic inflammation results in increased dysplasia and colon cancer in patients
with inflammatory bowel disease (17). Up-regulation of mucosal COX-2 and PGE2
production and the number of intraepithelial neutrophils have been associated with the risk
of colitis-associated tumorigenesis in mouse and human (18)(19). Given our observation that
DSS induces severe acute inflammation in villin-TLR4 mice, we hypothesized that villin-
TLR4 mice would demonstrate increased susceptibility to inflammation-associated
neoplasia. To answer this question, we induced colitis-associated neoplasia in the villin-
TLR4 mice with azoxymethane (AOM) and DSS. After the second cycle of DSS, the villin-
TLR4 mice had significant weight loss and mortality compared with WT mice (Figure 3A
and B). The cause of the greater mortality was due to severe dehydration and anemia; villin-
TLR4 mice had significantly increased serum BUN and decreased hematocrit compared
with WT mice (Table 1). Animals that survived treatment with AOM-DSS were evaluated
for colonic tumor development. Surviving villin-TLR4 mice had significantly higher
numbers of colonic tumors compared to WT mice (Figure 3C). Histological assessment
showed that the colonic mucosa from villin-TLR4 mice was replaced by adenomas and
surrounded by ulcerated tissue, whereas few ulcers were seen in the WT mice (Figure 3D).
The histological severity of the colitis was significantly higher in villin-TLR4 mice (5.5 ±
1.7) compared to WT littermates (3.6 ± 0.6, p=0.008) (Figure 3D). Therefore, we conclude
that upregulated epithelial TLR4 signaling promotes the development of colitis-associated
neoplasia.

Dysplasia and CAC in ulcerative colitis patients show increased epithelial expression of
TLR4

Patients with chronic ulcerative colitis are at increased risk for dysplasia and CAC (20,21).
The finding of dysplasia often leads to a total proctocolectomy in patients with ulcerative
colitis (22). We previously analyzed a limited number of CAC and found that they had
increased expression of TLR4 (8). Our next question was to determine whether increased
TLR4 expression occurs prior to the development of CAC. To that end, we examined the
expression of TLR4 in ulcerative colitis cancers, high-grade dysplasia, and low-grade
dysplasia and compared these to active, inflamed ulcerative colitis. We found that the
majority of CACs, 92%, expressed high levels of TLR4, followed by high-grade dysplasia,
78%, and low grade dysplasia, 53%, compared with only 21% of inflamed, non-dysplastic
ulcerative colitis (Figure 4A, B). Not only did a higher percentage of ulcerative colitis
cancers express TLR4, but also the intensity of staining and the percentage of the neoplastic
lesion expressing TLR4 were higher in ulcerative colitis cancers compared with dysplasia.
When TLR4 was expressed in active UC it tended to be in lamina propria macrophages
rather than in the epithelial cells in dysplasia and cancer. These data suggest that increased
epithelial TLR4 expression occurs prior to the development of cancer in a subset of patients
with ulcerative colitis and may play a role in the transition from inflammation to neoplasia.
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Antibody blockade of TLR4 decreases incidence of colitis-associated tumors
Given our results that TLR4 signaling promotes neoplasia, we wished to test whether
inhibiting TLR4 would prevent the development of neoplasia. In previous studies we found
that inhibition of TLR4 during the acute phase of colitis worsened bleeding (15). Therefore,
we asked whether inhibition of TLR4 during the recovery phase of colitis, prevented the
development of neoplastic colonic lesions (Figure 5A). We reasoned this was equivalent to
patients in remission from their ulcerative colitis. We used an antibody that recognizes the
TLR4/MD-2 complex and has been shown to inhibit LPS-induced septic shock (23). Our
data demonstrate that inhibition of TLR4 significantly decreased development of polyps
(Figure 5B). In established colonic tumors from WT mice treated with AOM-DSS, the
TLR4 antibody recognized the epithelial compartment of the tumors when given
parenterally (Figure 5C). These data support a role for inhibition of TLR4 in prevention of
dysplasia in the setting of colonic inflammation and provide a proof of principle for future
clinical interventions.

Discussion
In patients with inflammatory bowel disease, the host perceives a chronic pathogenic
infection. Patients with ulcerative colitis or Crohn's disease generate adaptive immune
responses to commensal bacteria and have an increased risk for colorectal cancer (17,24).
We found that dysplasia and colon cancer specimens from patients with ulcerative colitis
show increased TLR4 expression (8) and that TLR4 expression correlates with the degree of
dysplasia. We chose to mimic this by forcing epithelial expression of TLR4. Some of the
results were surprising. In spite of constitutive TLR4 activation, there was no spontaneous,
overt inflammation histologically. Biochemically, however, villin-TLR4 mice spontaneously
made higher levels of TNF-α and expressed COX-2 leading to PGE2 secretion. We believe
this heightened state of inflammation at baseline participates in an over-exuberant TLR-
mediated response to epithelial injury which sows the seeds for colitis associated cancer.
Indeed, COX-2 and TNF-α have both been implicated in colitis-associated neoplasia in
humans and mouse models (25)(18). It is worth noting that the TLR4 transgene we have
used in the current study is constitutively-active and contains the intracellular domain of
TLR4. It is likely that its expression activates TLR signaling broadly. Therefore, our results
suggest that TLR signaling by TLR4 and other TLRs is pro-inflammatory and tumorigenic.
Like many things in biology, extremes are deleterious. Too little TLR4 signaling (as in the
knock-out situation) results in poor mucosal healing and bacterial translocation; too much
TLR4 signaling (villin-TLR4 mice) results in severe inflammation and cancer.

We have gone further in this study to determine the potential for TLR manipulation as a
clinical intervention. Antagonizing TLR4 during the recovery phase of colitis, after
administration of DSS, significantly protected mice from colitis-associated cancer. We
chose this strategy because we reasoned that this most closely resembled using a TLR4
antagonist when an ulcerative colitis patient was in remission, as opposed to during a flare.
Our own work found that antagonizing TLR4 during acute colitis led to more bleeding (15).
Obviously, the murine and human situations are quite different. It is intriguing that the Ab
we used against TLR4 and MD-2 targeted the tumor and specifically recognized the
epithelial compartment of the tumor in WT mice—again corroborating that high level TLR4
expression by epithelial cells identifies neoplasia. These data suggest that TLR staining may
have a role as a biomarker as well. Our data combined with the human specimens that
demonstrate a progression of TLR4 expression from quiescent UC to dysplasia suggest that
TLR inhibition may someday play a role in the prevention of dysplasia in ulcerative colitis.
We believe the results of our studies will permit rational therapies to be developed that
combine blockade of TLR4 and other signaling pathways in the prevention or treatment of
inflammation-induced cancers of the gastrointestinal tract.
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Figure 1. Villin-TLR4 mice express increased inflammatory mediators
A. Mucosal production of TNF-α (left) and PGE2 (right) from the colon. Intestinal samples
(100mg each) from the colon were incubated in serum free RPMI for 24 hours, and the
supernatants were examined for TNF-α and PGE2 (n=4 mice each). Villin-TLR4 mice have
significantly higher production of TNF-α and PGE2 than WT littermates. Data are shown as
mean (±SD) (*P < 0.05). B. Epithelial expression of COX-2 is up-regulated in villin-TLR4
mice. WT mice do not have detectable COX-2. Epithelial cells are positive for COX-2 in the
colonic epithelium of villin-TLR4 mice.
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Figure 2. Villin-TLR4 mice are more susceptible to acute DSS-induced colitis
A. Villin-TLR4 mice have significantly greater body weight loss than WT littermates (P <
0.05,
B. ANOVA) during the course of colitis. B. Villin-TLR4 mice show more severe colitis as
measured by Disease Activity Index (DAI) than WT littermates (P < 0.05, ANOVA). C.
Enhanced induction of inflammatory mediators in villin-TLR4 mice during acute DSS
colitis. Significantly higher expression of colonic TNF-α, IL-12, and COX-2 as well as
PGE2 is seen in villin-TLR4 mice compared to WT mice after DSS. D. H&E staining of
DSS colitis. At baseline, villin-TLR4 and TLR4-/- colons are similar to WT littermates.
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After DSS treatment, villin-TLR4 mice have greater inflammatory cell infiltration in the
colon compared to WT and TLR4-/- mice.
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Figure 3. Villin-TLR4 mice are more susceptible to chronic colitis and colitis-associated
neoplasia
A. Villin-TLR4 mice have significantly greater body weight loss than WT littermates (P <
0.05, ANOVA) during the course of colitis. B. Increased mortality of villin-TLR4 mice after
DSS treatment (n=8). C. Left panel: A Colonic mucosa from villin-TLR4 versus WT
littermates (polypoid lesions are circled). The graph shows increased numbers of colon
tumors in villin-TLR4 compared to WT littermates (n=5 each, p=0.012). D. The graph
shows histological severity of the chronic colitis.
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Figure 4. TLR4 expression in human colitis-associated dysplasia and cancer
A. Immunohistochemistry of TLR4 expression. (×400) (UC: normal mucosa in UC
specimen, UC Dysplasia: high grade dysplasia specimen, CAC: cancer). B. Percentage and
intensity of TLR4 staining. Higher-grade dysplastic lesions are more likely to be positive for
TLR4. (UC Inflam: inflamed mucosa without dysplasia, LGD: low grade dysplasia, HGD:
high grade dysplasia, Ca: cancer)
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Figure 5. Inhibition of TLR4 decreases colitis-associated tumors
A. Colitis-associated neoplasia was induced by AOM injection (10 mg/kg) followed by three
cycles of 3% DSS treatment in WT mice. The anti-mouse TLR4 mAb was administered
during the recovery period (twice a week, 20 μg/g:, n=9). The control group received an
isotype-matched mAb (n=8). B. The number of polyps per mouse decreased significantly. C.
Fluorescein-labeled anti-TLR4 mAb detects intestinal tumor cells in WT mice treated with
AOM-DSS 3 hours after i.p injection in vivo.
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Table 1
Blood test results

Hct (%) BUN (mg/dL)

WT 42.5 ± 3.7 20.25 ± 2.2

Villin-TLR4 36.3 ± 3.5 26.25 ± 2.2

p value 0.025 0.0043
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