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Abstract

AIM: To determine the expression statuses of tumor
necrosis factor (TNF)-a, its receptors (TNF-R) and
downstream effector molecules in human colorectal ad-
enomas.

METHODS: We measured the serum concentrations of
TNF-a. and its receptors in 62 colorectal adenoma pa-
tients and 34 healthy controls. The protein expression
of TNF-a, TNF-R1, TNF-R2 and downstream signals
of the TNF receptors, such as c-Jun N-terminal kinase
(INK), nuclear factor-x B and caspase-3, were also
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investigated in human colorectal adenomas and in nor-
mal colorectal mucosal tissues by immunohistochemis-
try. Immunofluorescence confocal microscopy was used
to investigate the consistency of expression of TNF-R1
and phospho-JNK (p-JNK).

RESULTS: The serum levels of soluble TNF-R1
(sTNF-R1) in adenoma patients were significantly
higher than in the control group (3.67 + 0.86 ng/mL
vs 1.57 £ 0.72 ng/mL, P < 0.001). Receiver operat-
ing characteristic analysis revealed the high diagnostic
sensitivity of TNF-R1 measurements (AUC was 0.928)
for the diagnosis of adenoma, and the best cut-off level
of TNF-R1 was 2.08 ng/mL, with a sensitivity of 93.4%
and a specificity of 82.4%. There were no significant
differences in the serum levels of TNF-a or STNF-R2
between the two groups. Immunohistochemistry
showed high levels of TNF-R1 and p-JNK expression in
the epithelial cells of adenomas. Furthermore, a high
incidence of co-localization of TNF-R1 and p-JNK was
identified in adenoma tissue.

CONCLUSION: TNF-R1 may be a promising biomarker
of colorectal adenoma, and it may also play an impor-
tant role in the very early stages of colorectal carcino-
genesis.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The proinflammatory cytokine, tumor necrosis factor
(INF), plays an important role in diverse cellular events,
such as the induction of other cytokines’ expression, cell
proliferation, differentiation, necrosis and apoptosis“’zj.
Many of the TNF-induced cellular responses are medi-
ated by one of two specific cellular membrane recep-
tors, tumor necrosis factor receptor 1 (TNF-R1) and
TNF-R2, both of which belong to the TNF receptor
superfamilym. In response to TNF treatment, activation
of nuclear factor-k B (NF-kB), a transcription factor, as
well as mitogen-activated protein kinase (MAPK), extra-
cellular signal-regulated kinase, p38, and c-Jun N-terminal
kinase (JNK) have been reported in most cell types and,
in some cases, after apoptosis or necrosis had been in-
duced™

Opverexpression of TNF-q, and its receptors often
accompanies tumor development and progression, and
their important role in the pathogenesis of cancer is
now increasingly recognized. Several studies have re-
ported on the status of TNF-a expression in various
malignancies. For example, TNF-o, mRNA and protein
have been detected in both malignant and stromal cells
in human ovarian cancer biopsies®”. The plasma levels
of TNF-q have been reported to be increased in some
cancer patients, especially those with poor prognoses[gfm.
Blood TNF-a concentrations have been reported to be
higher in prostate cancer patients with advanced, cachec-
tic disease!”. These findings suggest that TNF-g might
also have an important role in carcinogenesis. We now
know that many of the cells and mediators of inflamma-
tion that have been detected in human and experimental
cancers and inflammatory conditions increase the risk
of cancer development "', There is strong evidence
to suggest that cancer-related inflaimmation aids in the
proliferation and survival of malignant cells, stimulates
angiogenesis and metastasis' ), subverts adaptive im-
munity”™*, and modulates their responses to hormones
and chemotherapy™*",

In colitis-related colon cancer, TNF-q, has been de-
monstrated to promote carcinogenesis, and anti-TNF-¢
drugs are being used therapeutically™*”. Moreover,
serum TNF-a is known to serve as an important patho-
physiologic marker for the presence and severity of
inflammatory bowel disease””. However, TNF-g, has a
short half-life (20 min); therefore, accurate measurement
of the blood levels is difficult®. There is some debate
about whether TNF-o can actually be measured using
some sort of physiologically active substance™. On
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the other hand, TNF-R1 and TNF-R2 are released into
the blood as soluble TNF-R1 (sTNF-R1) and soluble
TNF-R2 (sTNF-R2) after proteolysis of their extracel-
lular domains in response to activators, including TNF-q,
itself™". Their presence in the peripheral blood is reflec-
tive of an inflammatory response occurring within the
body. sSTNF-R1 and sTNF-R2 also have very long half-
lives; thus, they are more stable than TNF-¢*>”. These
receptors may provide better serum biomarkers than
TNF-a. Spoettl e# al™ found that serum sTNF-R1 lev-
els were significantly increased in ulcerative colitis (UC)
patients compared with that of healthy controls. How-
ever, there have been few reports of the association be-
tween TNF-R1 and TNF-R2 and sporadically occurring
colorectal neoplasmsm]‘ Thus, the association of these
receptors with the risk of colorectal adenoma has not yet
been fully clarified. The aim of this study was to investi-
gate the serum levels of TNF-q, sSTNF-R1 and sTNF-R2
in adenoma patients and also to investigate the expres-
sions of downstream molecules in the TNF-q, signaling
pathway, including TNF-R1, TNF-R2, JNK, NF-kB and
caspase-3 in adenoma tissues in comparison to those in
normal colorectal mucosa.

MATERIALS AND METHODS

Patients

The study population consisted of 62 consecutive pa-
tients with colorectal adenoma who underwent colonos-
copy from January 2008 to January 2009 at the Division
of Gastroenterology, Yokohama City University School
of Medicine. Patients with concomitant diseases, includ-
ing infectious diseases, inflammatory bowel diseases,
autoimmune conditions, allergy or asthma, that were
likely to elevate serum TNF-q levels were excluded
from the study. The patients ranged in age from 54 to 86
years (mean = SD: 67.7 £ 8.2 years) and consisted of 39
males and 23 females. The control group consisted of 34
healthy people, matched for age. The control group con-
sisted of people undergoing colonoscopy after positive
fecal occult blood test but not found to have adenomas.
The study was carried out in accordance with the Decla-
ration of Helsinki (revised 1989) and with the approval
of the Ethics Committee of Yokohama City University
School of Medicine. Informed consent was obtained
from each patient participating in this study and for the
use of the obtained data for research purposes.

Serum samples

Before colonoscopy, blood samples were obtained from
all participants after an overnight fast to determine the se-
rum concentrations of TNF-q, sTNF-R1 and sTNF-R2.
The blood samples were centrifuged at 800 g for 5 min.
Serum was separated as soon as possible from the clot of
red blood cells by centrifugation to avoid TNF-q, produc-
tion by the blood cells, which would have led to falsely in-
creased values™. Then, the serum specimens were stored
at -80 ‘C until the biochemical analyses.

October 14, 2012 | Volume 18 | Issue 38 |



Hosono K et a/. TNF-R1 expression in human colorectal adenomas

Biochemical determinations

Serum concentrations of human TNF-q, sSTNF-R1 and
STNF-R2 were determined by enzyme-linked immuno-
sorbent assay (ELISA) kit (R and D Systems Inc., Min-
neapolis, MN, United States). The minimum limits of
detection of the assay were as follows: TNF-q,, 1.6 pg/
mL; sSTNF-R1, 0.77 pg/mL; and sTNF-R2, 0.6 pg/mL.
The tests were carried out as described in the product
manuals.

Immunohistochemical analysis

Immunohistochemical analysis was performed in the ad-
enomatous polyps retrieved from the study patients (# =
62). Adenomatous polyps removed during colonoscopy,
together with normal colorectal mucosal biopsies from
the same patients when possible, were examined. Four-
micrometer sections were prepared from the formalin-
fixed, paraffin-embedded tissues and mounted on slides
coated with polylysine. We examined only sporadically
occurring polyps by excluding specimens from patients
with familial adenomatous polyposis (FAP) or hereditary
non-polyposis coli (HNPCC). The protein expression
levels were determined in all 62 normal and colorectal
adenomatous tissue sections by immunohistochemistry.
Sections were deparaffinized in xylene and rehydrated.
The sections were then heated in a 750 W microwave
three times for 7 min. Inhibition of endogenous pez-
oxidase activity was performed by treating sections with
3% hydrogen peroxide for 10 min. After washing three
times with Tris-Buffered Saline (TBS), the blocking of
non-specific interactions was accomplished by incubat-
ing the samples with blocking serum for 30 min at room
temperature. Sections were then probed with the primary
antibodies (Table 1) and subsequently incubated with the
Histofine simple stain max PO kit for 30 min (Nichirei
Laboratories, Tokyo, Japan) in accordance with the man-
ufacturer’s instructions. The signals were visualized by
treatment with diaminobenzidine (peroxidase substrate
kit, Vector Laboratories, Burlingame, CA, United States),
and the sections were counterstained with hematoxylin.
Six random microscopic fields per sample of approxi-
mately 250 cells were counted at a magnification of 400
X under a bright-field microscope. The results were ex-
pressed as the percentage of positive cells with separating
epithelial cells and stromal cells.

Immunofiuorescence confocal microscopy

For immunofluorescence studies, the sections were
stained with anti-TNF-R1 rabbit polyclonal antibody
(Santa Cruz Biotechnology, Santa Cruz, CA, United
States) at a dilution of 1:50, anti-TNF-R2 rabbit poly-
clonal antibody (Santa Cruz Biotechnology) at a dilution
of 1:50, and anti-p-JNK mouse monoclonal antibody at
Thr 183 and Tyr 185 (Santa Cruz Biotechnology) at a di-
lution 1:50. After thorough washes in TBS, sections were
incubated with their respective Alexa594-conjugated anti-
rabbit IgG secondary antibodies (Invitrogen, Carlsbad,
CA, United States) or Alexa488-conjugated anti-mouse
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Protein Antibody (catalog number) Dilution Incubation
TNF-a Rabbit polyclonal (Abcam, ab6671) ~ 1:100  Overnight
TNF-R1  Rabbit polyclonal (Abcam, ab19139) 1:2000 1h
TNF-R2  Rabbit polyclonal (Abcam, ab15563)  1:50 30 min
p-INK Rabbit polyclonal (CST, #9251) 1:100  Overnight
NF-xB Rabbit polyclonal (CST, #3034) 1:50  Overnight
Caspase-3 Rabbit polyclonal (CST, #9661) 1:200  Overnight

Abcam (Cambridge, United Kingdom). CST: Cell signaling technology
(Beverly, MA, United States).

Parameters Control (n = 34) Adenoma (7 = 62) P value
Age (yr) 67.6 £15.9 67.7 £8.2 NS
Sex (F/M) 14/20 23/39 NS
BMI 23.5+5.0 239+34 NS
TNF-a (pg/mL) 556 +1.3 4.83+19 NS
sTNF-R1 (ng/mL) 1.57 £0.72 3.67 £ 0.86 <0.001
sTNF-R2 (ng/mL) 2.72+1.15 3.09+£0.91 NS

P < 0.05 was denoted significance. NS: Non-significant; TNF-a.: Tumor
necrosis factor-a; STNF-R1/2: Soluble tumor necrosis factor receptor 1/2;
F/M: Female/male; BMI: Body mass index.

IgG secondary antibodies (Invitrogen) for 1 h, washed,
and mounted.

The confocal imaging was catried out on a FV1000-D
(Olympus, Tokyo, Japan) confocal laser scanning mi-
croscope. Excitation and detection of the samples were
carried out in sequential modes to avoid overlapping of
signals. Sections were scanned simultaneously at both
wavelengths (488/594 nm) with approptiate laser inten-
sity, confocal aperture, and gain. The Black-level setting
was kept constant for all samples.

Statistical analysis

Data were expressed as the mean = SD unless otherwise
indicated. The significances of the differences in clinical
characteristics between patients with adenomas and con-
trols were evaluated by the y-test for categorical variables
and Welch’s test for continuous variables. One-way analy-
sis of variance was performed to compate the prevalence
of each variable between groups. To assess the diagnostic
sensitivity and specificity of the sSTNF-R1 and sTNF-R2
measurements, receiver operating characteristic (ROC)
curve analysis was performed. P < 0.05 was considered
to indicate statistical significance.

RESULTS

Biochemical determinations

Table 2 shows a comparison of the clinical data and
laboratory parameters between the 62 patients with ad-
enoma and the 34 normal controls. No differences in
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Control <3 =4 P value
(n = 34) (n=34) (n=28)
TNF-a (pg/mL) 5.63+1.3 431+19 495120 NS
sTNF-R1 (ng/mL) 157 +£0.72 3.37+£093 4.05+055 <0.001
sTNF-R2 (ng/mL) 2.72+1.15 3.13+£0.88 3.04+£0.95 NS

Values are expressed as the mean + SD; P < 0.05 denoted significance. NS:
Non-significant; TNF-a: Tumor necrosis factor-o; sTNF-R1/2: Soluble
tumor necrosis factor receptor 1/2.

the age, sex or body mass index were found between the
two studied groups. The mean serum levels of sTNF-R1
were significantly higher in the adenoma patients com-
pared to the control group patients. On the other hand,
there were no significant differences in the serum levels
of TNF-a or STNF-R2 between the two groups. Linear
contrast analysis was conducted to evaluate the correla-
tion between each variable and the number of adenomas
per person (Table 3). The serum levels of sSTNF-R1 were
positively correlated with the number of adenomas in the
colorectum (P < 0.001). As assessed by nonparametric
analysis of the ROC curves, sSTNF-R1 measurements
showed a high diagnostic sensitivity at a value of 0.928
(Figure 1). The best cut-off level for TNF-R1 as 2.08 ng/
mlL, which showed a sensitivity of 93.4% and a specific-
ity of 82.4%.

Immunohistochemical analysis
Immunohistochemistry showed varying expression in-
tensities of TNF-a, TNF-R1, TNF-R2, p-JNK, NF-
kB and caspase-3 in different areas of the samples. The
expression of TNF-q in the stromal area of adenomas
was significantly higher than that in the stromal areas of
the normal mucosa (P < 0.05); however, the expression
of TNF-q in the epithelial cells of adenomas was not as
high as that in the epithelial cells of the normal mucosa
(Figure 2). The expression of TNF-R1 in the epithelial
cells of the adenomas was significantly higher than that in
the epithelial cells of the normal mucosa (P < 0.05); how-
evet, in the stromal areas, the expression of TNF-R1 was
equivalent between the adenomas and the normal mucosa.
No significant difference in the expression of TNF-R2
was noted in either the epithelial cells or the stromal areas
between the adenomas and the normal mucosa. In rela-
tion to the expressions of the downstream molecules in
the TNF-q signaling pathway, the expression of p-JNK in
both the epithelial cells and stromal areas of the adenoma
wete significantly higher than those in the normal mucosa
(P < 0.05) (Figure 3). However, there were no significant
differences in the expressions of NF-kB or caspase-3 in
cither the epithelial cells or stromal areas between the ad-
enomas and the normal mucosa.

To investigate the consistency of TNF-R1 and p-JNK
expression, we performed immunofluorescence staining
of the adenoma tissues, because the results of immu-
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Figure 1 Receiver operating characteristic curves for soluble tumor ne-
crosis factor receptor-1 and 2 in patients with adenomas. ROC: Receiver
operating characteristic.

nohistochemistry revealed high levels of TNF-R1 and
p-JNK expression in the epithelial cells of the adenomas.
The results revealed expression of TNF-R1 and p-JNK
co-localized predominantly in the epithelial cells of the
adenomas. Merged images of TNF-R1 and p-JNK im-
munofluorescence staining demonstrated this co-local-
ization (Figure 4). On the other hand, the expression of
TNF-R2 was localized predominantly to the stromal area
of the adenomas, and merged images of TNF-R2 and
p-JNK immunofluorescence staining showed a lack of
co-localization.

DISCUSSION

This is the first study to show marked changes in the ex-
pression levels of TNF-R1 in colorectal adenoma tissues.
The serum sSTNF-R1 levels were also significantly higher
in colorectal adenoma patients than in the control sub-
jects. To evaluate the possible usefulness of TNF-R1 as a
biomarker for colorectal adenoma, we evaluated the cor-
relation between the number of adenomas in the colotrec-
tum and the serum STNF-R1 level. The results showed
that the serum sTNF-R1 level positively correlated with
the number of colorectal adenomas. A ROC analysis
revealed the high diagnostic sensitivity and specificity
of sTNF-R1 measurements for diagnosis of colorectal
adenoma. These results may suggest that TNF-R1 is a
promising biomarker for colorectal adenomas. In addi-
tion, our results agreed with the Kaminska ef al’” study,
which showed that STNF-R1 had the highest diagnostic
sensitivity in colorectal cancer patients. Other previous
reports have shown a high diagnostic and prognostic
accuracy of serum sSTNF-R1 levels for various diseases.
Determination of the TNF-R1 levels in several body flu-
ids, including the serum, provides valuable insight into a
variety of pathological conditions. For example, in cervi-
cal adenocarcinoma patients, serum sTNF-R1 is reported
to be a useful marker, especially in the early stages of
disease™. In patients with breast cancer, serum sTNF-R1
is considered to be an independent and clinically useful
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Figure 2 Immunohistochemical analyses in the normal colorectal mucosa and adenoma tissues. A: Tumor necrosis factor (TNF)-o expression in the normal
colorectal mucosa; B: TNF-o. expression in the adenoma tissues; C: The percentage of TNF-a-positive cells; D: Tumor necrosis factor-receptor 1 (TNF-R1) expres-
sion in the normal colorectal mucosa; E: TNF-R1 expression in the adenoma tissues; F: The percentage of TNF-R1-positive cells; G: TNF-R2 expression in the normal
colorectal mucosa; H: TNF-R2 expression in the adenoma tissues; |: The percentage of TNF-R2-positive cells. Box plots display median values and interquartile
ranges (C, F, I). The non-outlier range is also shown. °P < 0.05 between NM and AD in stromal of TNF-a; °P < 0.05 between NM and AD in epithelial of TNF-R1. NS:

Non-significant; NM: Normal mucosa; AD: Adenoma.

T - 139
indicator of a poor prognosis™.

TNFR-1 is an important member of the death re-
ceptor family, which is capable of inducing apoptotic
cell death™. In addition to its involvement in apoptotic
signaling, TNF-R1 has been widely studied because it is
a dual-role receptor. In addition to inducing apoptosis,
it also has the ability to transduce cell survival signals.
When TNF-R1 transduces cell survival signals, TNFR-
associated factor 2 (TRAF-2) is recruited to the complex,
which inhibits apoptosis vz the cytoplasmic inhibitor of
apoptosis protein (cIAP). The binding of TRAF-2 initi-
ates a sequence of phosphorylation steps resulting in the
activation of cFos/cJun transcription factors vz MAPK
and ]NKH”. The cFos/cJun transcription factors induce
transcription of antiapoptotic, proliferative, immuno-
modulatory, and inflammatory genes.

TNF-a is a major mediator of cancer-related in-

. (1342 .
flammation"”* and most of the pro-tumor actions of
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TNF-q appear to be mediated by TNF-R1. Mouse ex-
periments have revealed that the development of primary
cancers and metastases is attenuated in mice deficient in
TNF-R1. For example, TNF-R1-/- mice are resistant to
DMBA-TPA carcinogenesis, as are TNF-o-/- mice!*.
Experimental formation of lung and liver metastases
was attenuated in TNF-R1-/- mice compared with that
in their normal counterpartsl44’451. In wild-type mice
with bone marrow cells repopulated using cells from
TNF-R1-/- mice, the likelihood of colitis and colon can-
cer development was reduced™ suggesting that TNF-o
in the tumor microenvironment enhanced tumor devel-
opment through its actions on TNF-R1-positive myeloid
cells. In various pathologic states, it has been reported
that the production and release of TNF-R1 may mediate
host responses and determine the course and outcome of
the disease by binding with TNF-o and competing with

cell surface receptors.
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Figure 3 Immunohistochemical analyses in the normal colorectal mucosa and adenoma tissues. A: Phospho-c-Jun N-terminal kinase (p-JNK) expression in
the normal colorectal mucosa; B: p-JNK expression in the adenoma tissues; C: The percentage of p-JNK positive cells; D: Nuclear factor-k B (NF-xB) expression
in the normal colorectal mucosa; E: NF-kB expression in the adenoma tissues; F: The percentage of NF-iB-positive cells; G: Caspase-3 expression in the normal
colorectal mucosa; H: Caspase-3 expression in the adenoma tissues; I: The percentage of caspase-3-positive cells. Box plots display median values and interquartile
ranges (C, F, I). The non-outlier range is also shown. °P < 0.05 between NM and AD in stromal of p-JNK; °P < 0.05 between NM and AD in epithelial of p-JNK. NS:

Non-significant; NM: Normal mucosa; AD: Adenoma.

In addition to the systematic analysis of serum sTNF
-R1, we also investigated, by immunohistochemical analy-
sis, the local expressions of downstream molecules in the
TNF-a signaling pathway in normal colorectal mucosa
and adenoma tissues. The results revealed high levels of
TNF-R1 and p-JNK expression in the epithelial cells of
adenomas. Moreover, we identified co-localization of
TNF-R1 and p-JNK in adenomas by immunofluores-
cence confocal microscopy. In the past, expression of
p-JNK in adenomas has only been described by Hard-
wick ¢t a/*". These authors found that the expression of
p-JNK was observed mainly in stromal T-lymphocytes,
and epithelial cells were not stained. The discrepancy
in our results was presumably due to differences in the
immunohistochemical staining protocol used. The Hard-
wick study used phosphate- buffered saline (PBS) as the
wash buffer, while we used TBS. Additionally, different

antibodies were used in the two studies, which may have
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resulted in the absence of phospho-JNK staining in the
epithelial cells of their study.

Our results suggest that the TNF-R1/p-JNK pathway
is upregulated in adenomas and that this pathway may
play an important role in adenoma formation, which rep-
resents the very eatly stages of colorectal carcinogenesis
because this pathway is not upregulated in the normal
colorectal mucosa. Expression of JNK in colon cancer
has already received some attention™*”; studies have
found increased activity of JNK in both rat models of
colon cancer and human colorectal tumors. In addition,
Zhang et 4" indicated that the TNF-R1 /JNK signaling
cascade can functionally promote tumorigenesis of hu-
man epithelial cancers, such as squamous cell carcinomas.
Moreover, a recent study conducted by our group showed
that JNK/c-Jun may play an important role in promoting
colorectal carcinogenesis and epithelial cell proliferation
under high-fat dietary conditions"".
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Figure 4 Confocal laser microscopic analyses of colorectal adenoma sections. A: Tumor necrosis factor receptor 1 (TNF-R1) expression; B: Phospho-c-Jun
N-terminal kinase (p-JNK) expression; C: Merged image of A and B. Co-localized expression of TNF-R1 and p-JNK was noted predominantly in the epithelial cells of
adenomas. Merged images showing co-localization; D: TNF-R2 expression; E: p-JNK expression; F: Merged image of D and E. Expression of TNF-R2 was localized
predominantly to the stromal area of the adenoma. Merged images showed a lack of co-localization.

Our study had several important novelties. We showed
for the first time that the serum levels of sSTNF-R1 may
have high diagnostic sensitivity and specificity as a bio-
marker for colorectal adenoma. Second, TNF-R1 was
relatively undetectable in the normal colorectal mucosa,
whereas adenomas showed high expression levels of
TNF-R1. In addition, co-expression of p-JNK with
TNF-R1 was observed in adenomas, although a previ-
ous study reported that the epithelial cells of adenoma
showed a lack of p-JNK staining[47]. These results suggest
that the TNF-R1/JNK pathway may play an important
role in the development/progression of colorectal ad-
enoma.

The present study also had some limitations. First,
our research target was colorectal adenoma and not
colorectal cancer. Thus, further studies targeting colorec-
tal cancer are needed. Secondly, the control population
was small. Third, different cell death receptors are able to
activate JNK. Therefore, the increased p-JNK expression
in adenoma tissue may be related to TNF-R1 or other ef-
fectors. The expression of cell death receptors may also
be altered in inflammatory cells, which may certainly be
involved in cancer progression. Fourth, it was considered
that TNF-R1 may directly stimulate JNK activation, but
this would also be difficult to prove.

(4 9
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In conclusion, this is the first study to report elevated
serum levels of sTNF-R1 in patients with adenomas
compared to a control group. We also found, by im-
munohistochemical analysis, enhanced expression of
TNF-R1 in colorectal adenomas. These results suggest
that TNF-R1 may not only be a promising biomarker of
colorectal adenoma but also plays an important role in
the very eatly stages of colorectal carcinogenesis. More
studies are needed to elucidate the exact functions of
TNF-R1 in colorectal adenomas.
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Background

The proinflammatory cytokine, tumor necrosis factor (TNF)-c., is a major me-
diator of cancer-related inflammation. However, little has been reported on the
relationship between TNF-o. and sporadically occurring colorectal neoplasms.
Studies on human colorectal adenoma were performed to determine the ex-
pression statuses of TNF-a and its receptors.

Research frontiers

Overexpression of TNF-o. and its receptors often accompanies tumor develop-
ment and progression, and their important role in the pathogenesis of cancer is
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now increasingly recognized.

Innovations and breakthroughs

The authors show, for the first time, that the serum levels of tumor necrosis
factor-receptor 1 (TNF-R1) may have high diagnostic sensitivity and specific-
ity as a biomarker of colorectal adenoma. TNF-R1 was hardly detected in the
normal colorectal mucosa, whereas adenomas showed high expression levels
of TNF-R1. In addition, co-expression of phospho-c-Jun N-terminal kinase (p-
JNK) with TNF-R1 was observed in adenomas. These results suggest that the
TNF-R1/INK pathway may play an important role in the development/progres-
sion of colorectal adenoma.

Applications

TNF-R1 may be a promising biomarker of colorectal adenoma, and further stud-
ies may show that TNF-R1 expression can be used to screen for adenomas in
patients as an alternative or in addition to hemoccult screening or colonoscopy
screening.

Terminology

TNF-R1 belongs to the TNF receptor superfamily. In response to TNF treat-
ment, activation of the transcription factor nuclear factor-x B and mitogen-acti-
vated protein kinase, as well as Extracellular Signal-regulated Kinase, p38, and
JNK, has been reported in most types of cells and, in some cases, apoptosis or
necrosis was also induced.

Peer review

This is an interesting study investigating the importance of TNF-R1/JNK co-
expression in colorectal adenoma. The major finding of the study was that
serum levels of TNF-R1 were higher in patients with colorectal adenomas, while
immunohistochemistry showed high expression of both TNF-R1 and p-JNK in
the adenomatous tissues.
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