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Abstract

AIM: To investigate the expression profile of IL-8 in
inflammatory and malignant colorectal diseases to
evaluate its potential role in the regulation of colorectal
cancer (CRC) and the development of colorectal liver
metastases (CRLM).

METHODS: IL-8 expression was assessed by quantitative
real-time PCR (Q-RT-PCR) and the enzyme-linked
immunosorbent assay (ELISA) in resected specimens
from patients with ulcerative colitis (UC, n = 6)
colorectal adenomas (CRA, n = 8), different stages of
colorectal cancer (7 = 48) as well as synchronous and
metachronous CRLM along with their corresponding
primary colorectal tumors (17 = 16).

RESULTS: IL-8 mRNA and protein expression was
significantly up-regulated in all pathological colorectal
entities investigated compared with the corresponding
neighboring tissues. However, in the CRC specimens IL-8
revealed a significantly more pronounced overexpression
in relation to the CRA and UC tissues with an average
30-fold IL-8 protein up-regulation in the CRC specimens
in comparison to the CRA tissues. Moreover, IL-8
expression revealed a close correlation with tumor
grading. Most interestingly, IL-8 up-regulation was most
enhanced in synchronous and metachronous CRLM, if
compared with the corresponding primary CRC tissues.
Herein, an up to 80-fold IL-8 overexpression in individual
metachronous metastases compared to normal tumor
neighbor tissues was found.

CONCLUSION: Our results strongly suggest an
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association between IL-8 expression, induction and
progression of colorectal carcinoma and the development
of colorectal liver metastases.
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INTRODUCTION

Colorectal cancer (CRC) is one of the most common
cancers, with nearly one million estimated new patients
per year world wide in 2006. Despite continuous
improvements in diagnosis and therapy, approximately
60% of colon cancer patients develop metastases. While
there is a good survival rate for patients diagnosed with
localized disease, the CRC prognosis worsens dramatically
with advancing stages and distant metastases and only 5%
of patients diagnosed with distant metastases survive 5
years'™?. Colorectal specimens and cell lines derived from
them have been shown to express a variety of chemokines,
including the multifunctional cytokine Interleukin
(IL)-8, a member of the CXC chemokine superfamily
of structurally and functionally related inflammatory
cytokines that stimulate the migration of distinct subsets
of cells™. 1L-8 and other anti-inflammatory cytokines
have been shown to act as potent chemoattractants for
leucocytes, such as neutrophils and natural killer cells,
thus contributing to healing processes but also stimulating
inflammatory diseases such as rheumatoid arthritis, sepsis
and inflammatory bowel disease””. Subsequent studies
revealed that IL-8 also promotes the movement of cells of
different lineages, such as fibroblasts and keratinocytes®”.
In recent years, 11.-8 was reported to induce the migration
of tumor cells and its expression was correlated with

tumor growth, angiogenesis and metastatic potential in
10-16]

various human carcinomas and animal models'
Yet, up to now, the pathophysiological role of IL-8 in
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tumor development and metastasis is not fully understood
and still a matter of debate. For example, various recent
studies point out that IL-8 expression correlates with
disease progression in human melanoma™"”. On the other
hand, IL-8 expression in melanoma is only associated with
early malignancy, whereas metastatic melanoma as well as
dysplastic naevi specimens showed little or no 1L-8 up-
regulation as shown by immunohistochemical staininglzoj.
Although constitutive 11.-8 expression was determined in
melanoma cells from surgical specimens, no correlation
was found between the degree of cytokine expression and
the clinical tumor stagem]. Accordingly, there is no distinct
relationship between IL-8 expression and metastatic
potential in various cell lines representing different clinical
stages[zz’231 and some studies have even reported on
antitumoral 1L-8 effects”™.

However, increasing data suggest that constitutive
expression of 1L-8 in colon carcinoma cell lines is
associated with the metastatic potential and that 1L-8
might act as an autocrine/paracrine growth factor in
colon cancer progression and metastasis”? Still it
remains unclear, whether IL-8 expression is related
to cancer progression and the metastatic potential in
colorectal carcinoma tissues. Therefore, the purpose of
this study was to examine the expression profile of IL-8
in inflammatory as well as non-malignant and malignant
colorectal diseases and colorectal liver metastases (CRLM)
to evaluate its role in the regulation of colorectal cancer
(CRC) and the development of CRLM.

MATERIALS AND METHODS

Patients

Surgical specimens and corresponding normal tissue
from the same samples were collected from patients
with ulcerative colitis (UC, #» = 6), colorectal adenomas
(CRA, 7 = 8), colorectal carcinomas of different cancer
stages (7 = 48) and synchronous or metachronous
CRLM (# = 16) who underwent surgical resection at our
department between 2003 and 2006. Informed consent
for tissue procurement was obtained from all patients.
The study was approved by the ethics commission of the
Arztekammer of the Saarland. The clinical vatiables were
obtained prospectively from the clinical and pathological
records and are in accordance with the UICC/TNM
classification” (Tables 1 and 2).

Tissue preparation

Tissue samples were collected immediately after resection,
snap frozen in liquid nitrogen and then stored at -80°C
until they were processed under nucleic acid sterile
conditions for RNA and protein extraction. Tumor
samples were taken from vital areas of histopathologically
confirmed (M.W.) adenocarcinomas and liver metastases,
respectively. As corresponding normal tissue we used
adjacent unaffected mucosa, 2-3 cm distal to the resection
margin from the same resected adenocarcinoma or liver
specimen, respectively. All tissues obtained were reviewed
by a minimum of two experienced pathologists (M.W.
et al) and examined for the presence of tumor cells. As

minimum criteria for usefulness for our studies we only
chose tumor tissues in which tumor cells occupied a major
component (> 80%) of the tumor sample.

Single-strand cDNA synthesis

Total RNA was isolated using RNeasy columns
from Qiagen (Hilden, Germany) according to the
manufacturer’s instructions. RNA integrity was confirmed
spectrophotometrically and by electrophoresis on 1 g/L
agarose gels. For cDNA synthesis 5 pg of each patient
total RNA sample were reverse-transcribed in a final
reaction volume of 50 pL containing 1 X TagMan RT
buffer, 2.5 umol/L random hexamers, 500 umol/L each
dNTP, 5.5 mmol/L MgClz, 0.4 nakt/L. RNase inhibitor,
and 1.25 nakt/L Multiscribe RT. All RT-PCR reagents
were purchased from Applied Biosystems (Foster City,
CA). The reaction conditions were 10 min at 25°C, 30 min
at 48°C, and 5 min at 95°C.

Real-time PCR

All Q-RT PCR assays containing the primer and probe
mix were purchased from Applied Biosystems, (Applied
Biosystems, Foster City, CA) and utilized according to the
manufacturet’s instructions. PCR reactions were carried
out using 10 pl. 2 X Tagman PCR Universal Master Mix
No AmpErase® UNG and 1 pL gene assay (Applied
Biosystems, Foster City, CA), 8 pl. Rnase-free water and
1 pL ¢cDNA template (50 mg/L). The theoretical basis
of the qRT assays is described in detail elsewhere™. All
reactions were run in duplicates along with no template
controls and an additional reaction in which reverse
transcriptase was omitted to to assure absence of genomic
DNA contamination in each RNA sample. For the
signal detection, ABI Prism 7900 sequence detector was
programmed to an initial step of 10 min at 95°C, followed
by 40 thermal cycles of 15 s at 95°C and 10 min at 60°C
and the log-linear phase of amplification was monitored to
obtain Cr values for each RNA sample.

Gene expression of 11.-8 was analyzed in relation to the
levels of the slope matched housekeeping gene Cyclophilin
C (CycC)™. Since reporting of data obtained from raw Cr
values falsely represent the variations, we converted the
individual Cr values to the linear form as follows:

Fold difference = 27 C,. pahologicl tssue - mean C,_ealibrator) _ n-delia €,

Hence, the normal tissue became the 1 X sample, and
all other quantities were expressed as an n-fold difference
relative to this tissue.

Isolation of total protein

Protein lysates from frozen tissues were extracted with the
radioimmunoprecipitation (RIPA) cell lysis and extraction
buffer from Pierce (Pierce, Rockford, USA). Total protein
content was assessed by using the Pierce BCA protein
assay reagent kit (Pierce, Rockford, USA).

Enzyme-linked immunosorbant assay

IL-8 tissue concentrations in the lysates were determined
by sandwich-type Enzyme-linked immunosorbant assay
(ELISA) according to the manufacturer’s protocol: R&D
systems (R&D Systems Inc. Minneapolis, Minnesota, USA)
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Table 1 Clinical characteristics of patients with colorectal

carcinomas and colorectal liver metastases

Table 2 Clinical characteristics of patients with ulcerative colitis

and colorectal adenomas

Factor CRC (7 = 48) CRLM (7 = 16") Factor Uc (n = 6) CRA (n = 8)
Localization of primary tumor Localization of biopsy
Colon 22 6 Colon 6 6
Rectum 26 8 Rectum 0 2
Gender Gender
Male 29 7 Male 4 5
Female 19 7 Female 2 3
Age, yr’ 63.7 (47-78) 60.3 (41-76) Age (yr)! 51.7 (23-78) 65.3 (41-75)
Hepatitis (A, B or C) Adipositas
Positive 6 2 Positive 0 5
Negative 42 12 Negative 6 3
Liver cirrhosis
Positive 1 0 UC: Ulcerative colitis; CRA: Colorectal adenoma. 'Median with range in
Negative 47 14 parentheses.
Adipositas
Positive 12 4
Negative 36 10
Largest tumor diameter (cm)” 46 (1.2:9.1) 42(15:5.5) software package (MedCalc software, Mariakerke,
TIjM stage of primary tumor o . Belgium)®". Where appropriate, either the parametric
I 15 #-tests or the Wilcoxon’s rank sum test were applied to test
m 15 10 for group differences of continuous variables. P < 0.05
I\% 10 1 was deemed significant.
Grading
1 0 0
I 21 s RESULTS
m 27 10
Lymphatic permeation IL-8 expression in colorectal carcinomas related to tumor
Positive 27 10 Stage
Negative 2 4 Recently, we demonstrated the involvement of the murine
Vascular invasion . N )
Positive 6 5 macrophage inflammatory protein (MIP)-2, a functional
Negative 0 9 murine analogue of the human IL8, in angiogenesis and
Chemotherapy before operation 0 2 tumor growth""”. Here, we analysed I1.-8 expression in
Radiotherapy before operation 0 2

TNM: Tumor-node-metastasis; CRC: Colorectal carcinoma; CRLM: Colorectal
liver metastases. '16 CRLM originating from 14 CC patients; "Median with
range in parentheses.

for the quantification of 11.-8. The absorbance was read at
450 nm.

Laser Capture Microdissection

Laser microbeam microdissection (LMM) was employed
for obtaining pure tumor cell and pure normal cell samples
for subsequent genetic analysis. LMM was performed on
three samples for each tissue type for 1L-8. Histochemical
staining was used on cryo sections before microdissection.
Specimen preparation, microdissection and catapulting
were performed following a laser pressure catapulting
protocol according to the manufacturer’s instructions
(P.A.L.M. Microlaser Technologies, Bernried, Germany).
RNA was extracted using the PA.L.M. RNA extraction
kit and for reverse transcription the invitrogen reverse
transcription kit (Invitrogen Life Technologies, Karlsruhe,
Germany) was applied. Subsequently quantitative PCR
analysis was performed.

Statistical analysis

IL.-8 expression profiles in the different groups are
presented as mean and standard error of the mean (SEM).
Statistical calculations were done with the MedCalc
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human tissue specimens of various colorectal diseases and
cancer stages using Q-RT-PCR and ELISA. Our tissue
specimens descended from 6 patients with UC, 8 patients
with CRA and 48 patients with CRC of various cancer
stages with different metastatic potentials (Tables 1 and 2).
Adjacent, disease and tumor free tissue samples of the
UC, CRA and CRC patients served as control groups,
respectively.

Q-RT-PCR analysis revealed significant up-regulation
of IL-8 mRNA expression in all pathological tissue
specimens analysed, if compared with the unaffected
corresponding UC-, CRA- and CRC neighbor tissues, as
presented in Figure 1A. In UC- and CRA tissue specimens
IL-8 mRNA expression was on average 11- and 10-fold
up-regulated (P < 0.05, respectively). Yet, in the different
T- stages of the CRC specimens IL.-8 expression was more
than 25-fold up-regulated (P < 0.05). The results shown in
Figure 1A represent the pooled mean expression levels and
the SEMs from 6 UC-, 8 CRA-, 8 T1-, 15 T2-, 15 T3- and
10 T4 stage CRC patients, respectively. Since averaging out
the Cr values or ratios could mask significant differences
between individual paired samples, we also analysed
the differences between gene expression from matched
normal/cancer samples. The results obtained from this
level of analysis corresponded widely with the results
presented in Figure 1A thus confirming the correlation
between the degree of IL-8 expression and advanced
tumor stage. Sections of tumor and normal cells have been
microdissected in three specimens of each tissue type,
followed by subsequent RT-PCR gene expression analysis
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Figure 1 IL-8 expression in ulcerative colitis (UC), colorectal adenoma (CRA) and
colorectal carcinomas (CRC). A: Q-RT-PCR; B: ELISA (mean + SE, °P < 0.05, n =
6, 8, 8, 15, 15 and 10, respectively).

to ensure that the expression data corresponded well with
the results presented in Figure 1A.

In consistence with our results obtained at the RNA
level, IL-8 protein expression, as assessed by ELISA,
revealed also significant up-regulation of 1L-8 protein
expression in all pathological tissue specimens in
comparison to the unaffected corresponding UC-, CRA-
and CRC mucosa tissues, respectively (Figure 1B). Analysis
of 1L-8 tissue protein concentrations showed a similar
profile with an average 12- and 11-fold overexpression
in the UC- and CRA tissue specimens in relation to
normal mucosa tissues (P < 0.05), and on average 30-fold
higher IL-8 expression in the different T- stages of
the CRC specimens, if compared with the respective
tumor neighboring mucosa tissues (P < 0.05). Moreover,
absolute expression on the protein level revealed a distinct
increase in 11.-8 expression levels in tumor- and tumor-
free neighbor tissues of CRC patients with T-stage 4 in
comparison to CRC patients with T-stages 1-3 (P < 0.05).
However, most notably, we observed that IL-8 protein
concentrations were significantly higher expressed in
all CRC specimens compared to non-malignant and
inflammatory tissue samples (P < 0.05, Figure 1B),
showing on average 30-fold I1.-8 protein up-regulation
in the CRC specimens in comparison to the CRA tissues.
For example, comparative analysis of the absolute protein
levels between the CRC specimens and the CRA tissues
revealed a significantly higher IL-8 expression of almost
30000 ng/I. I1.-8 in the CRC tissues of tumor- stage 4
compared to approximately 600 ng/L IL.-8 in the CRA
tissues (P < 0.05, Figure 1B).

IL-8 expression in colorectal liver metastases
In the next set of experiments, we analysed I1L-8 mRNA
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Figure 2 IL-8 expression in colorectal liver metastases of synchronal (Synchronal
Met) and metachronal (Metachronal Met) origin and corresponding colorectal
carcinomas (CRC). A: Q-RT-PCR; B: ELISA (mean + SE, °P < 0.05,n =9 and 7,
respectively).

and protein expression in 16 CRLM of synchronous and
metachronous origin and the corresponding colorectal
cancer tissues where the metastases originated from
(Table 1). Healthy tumor neighbor tissues of the CRLM
and corresponding CRC tissues served again as control
groups. On the RNA level we found on average a 52-
fold increase in IL.-8 expression in the synchronous
metastases compared with the corresponding tumor
neighbor tissues and a 62- fold increase in 1L-8 expression
in the metachronous metastases (P < 0.05, respectively,
Figure 2A). These findings were well in line with the
results obtained on the protein level, which showed a
47- fold increase in 1L-8 expression in synchronous
metastases and a 60- fold increase in metachronous
metastases (P < 0.05, respectively) with up to 80-fold 1L-8
overexpression in individual metastases, when compared
to the corresponding tumor-free hepatic neighbor tissues,
respectively (Figure 2B). In our survey, neither gender
nor the specific tumor localization (colon versus rectum)
influenced IL-8 expression profiles in our CRC patient
series. However, CRC patients with synchronous or
metachronous metastases beyond the age of 60 expressed
significantly more 1L-8 than CRC patients younger
than 60 years (P < 0.05). Most interestingly, the highest
1L-8 overexpression was detected in synchronous and
metachronous colorectal metastases, if compared to their
corresponding primary CRC tissues (P < 0.05, respectively
Figure 2B). For example, comparative analysis of the
absolute protein quantities between the CRLM specimens
and their corresponding CRC tissues revealed an 11.-8
expression of almost 50000 ng/L in the CRLM tissues
of metachronous metastases compared to approximately
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18000 ng/L in the corresponding CRC primary tumor
tissues (P < 0.05, Figure 2B).

DISCUSSION

In this study, we present an unprecedented complete
and comparative analysis of the 1L-8 RNA and protein
expression profile of various inflammatory, non-malignant

and malignant histopathlogical colorectal entities
comprising ulcerative colitis and colorectal adenomas,
both representing known premalignant conditions often
preceding the development of colorectal malignancies. We
further included colorectal carcinomas of different tumor
stages as well as synchronous and metachronous colorectal
liver metastases along with their related primary colorectal
tumors.

The major findings of this study demonstrate that
the magnitude of IL.-8 expression in surgical CRC tissue
specimens correlates with colorectal cancer progression
and the development of synchronous and metachronous
liver metastases. Moreover, to our knowledge we could
demonstrate for the first time that irrespective of the
tumor stage I1.-8 is significantly higher expressed in CRC
tissues compared to inflammatory colorectal conditions
and adenomas of the colon/rectum. Since such conditions
often constitute prevalent pre-existing disease states in the
etiopathogenesis of colorectal cancer, our results strongly
suggest a close association of IL-8 up-regulation and
the development of CRC. In line with this conclusion is
the concept that inflammation is a critical component of
tumor progression. Chronic inflammation can activate
cell actions that increase the induction of irreversible
DNA damage and the risk of cancer and it is now
becoming clear that tumor cells have co-opted some of
the signalling molecules of the innate immune system,
such as chemokines and their receptors for invasion,
migration and metastasis” . In addition, we demonstrated
significant 11.-8 overexpression in CRLM in comparison
to the related primary colorectal tumors, indicating a
correlation between IL-8 expression and the malignant
status of colorectal cancer cells. Thus, our results not only
suggest an association between 11.-8 expression and the
induction and progression of colorectal carcinoma, but
also clearly point to a correlation between 1L-8 expression
and the development of CRLM. As our results are based
on expression data, they will need further evaluation.
Therefore, the next step in our investigations will comprise
the functional analysis in cell culture assays. However, even
at this point, the clinical significance of our findings has
meaningful consequences. Examining the IL.-8 expression
profile in CRC patients may potentially help to assess more
precisely the course of the cancerous condition. In this
respect it is conceivable to monitor the IL.-8 expression
level in CRC patients that show no diagnosable symptoms
of CRLM at the time of presentation, but may still carry
a high risk for developing such metastases. A significantly
up-regulated level of IL-8 might thus be a useful tool
to evaluate the prognosis of patients with CRC with an
important impact on future treatment strategies. Thus,
patients with a higher risk of developing CRLM may
receive a different treatment from patients with a lower
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risk of developing CRLM.

Our findings are supported by previous studies™,
exploiting the potential clinical significance of serum IL-8
measurements in untreated CRC patients in comparison to
healthy volunteers. Circulating 11.-8 serum concentrations
revealed a significant correlation with the clinical stage of
CRC, bowel wall invasion and liver metastasis””. Our
results are also well in line with the outcome of recent
surveys which compared the expression of a number of
different chemokines and growth factors in a panel of
arbitrarily chosen CRC specimens with normal mucosa
by use of ELISA. The authors also found significant
IL-8 over-expression in the malignant tissues that
correlated with tumor size, depth of infiltration, Dukes
stage and shorter overall survival times™ "L Accordingly,
Li and colleaguesm studied 11.-8 expression in vitro in
human colon carcinoma cells with different metastatic
potentials and found an association between constitutive
1L.-8 expression and aggressiveness of human colon
carcinoma cells, which was assigned to autocrine growth
and angiogenic properties of 1L-8 in the regulation of
multiple biological activities in endothelial cells"*". Tn
animal studies inhibition of IL-8 reduced tumorigenesis
of human non-small cell lung cancer in SCID mice®™,
and our group'” reported that MIP-2 dose-dependently
promotes angiogenesis as well as hepatic engraftment and
tumor growth of colon cancer cells. In other tumor types
a direct role of 1L.-8 was demonstrated, e.g. by enhancing
proliferation and invasive potential of metastatic
melanoma cells!"”. Although several authors investigated
possible pathwaysm’m, the precise molecular mechanisms
underlying the 11.-8 mediated regulation of tumor cells still
remain obscure. Recently, I1.-8 was reported to promote
cell proliferation and migration through metalloproteinase-
cleavage in human colon carcinoma cells"”, and other
studies indicated that I1.-8 mediated tumor progression
may be regulated by tumor-associated stress factors'™,

In spite of the increasing number of studies that
outlined an important role and potential mechanisms of
IL-8 contributing to cancer progression in various cancer
types through its regulative, autocrine and paracrine
functions, its interference with respect to the development
of malignancies, metastasis and angiogenesis still remains
controversial. For example, Kassim and colleagues
demonstrated an association between IL-8 expression
and a dismal prognosis in epithelial ovarian cancer
patientsm], while other studies demonstrated that 11.-8
reduced tumorigenicity of human ovarian cancer 7 vivo
due to neutrophil infiltration'*. Accordingly, in a model
of colon cancer in rats, IL-8 was found to have a highly
reproducible antitumoral effect that was associated with
a systemic activation of T 1ymph0cytes[24’4()l. Likewise,
various metastatic tumor cell lines were shown to produce
11.-8 constitutively[19’25], while other cell lines like some
metastatic prostate tumor cell lines do not express 1L.-8 at
detectable levels™. Finally, in some studies no correlation
between IL-8 secretion and tumor growth kinetics or
metastatic potential was found at all*”,

Despite still ongoing controversies regarding the
biological relevance of 1L-8 in cancer biology, our
clinical and experimental findings strongly support
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a multifunctional role for IL-8 in tumor induction,
progression and metastasis. Taken together, our data
outline a significant correlation between IL-8 expression
and the induction and progression of CRC as well as
the development of CRLM. The predominance of high
1L-8 expression levels in surgical colorectal carcinoma
specimens might thus be a useful indicator of poor
prognosis. In addition to its prognostic significance
we therefore propose I1.-8 as a putative target for the
development of novel treatment concepts in the therapy
of CRC. Herein, neutralization of I1.-8 or inhibition of its
production and activity might be a future basic treatment
strategy in the management of CRC.
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Background

In recent years, an increasing number of studies suggested an involvement of IL-8
in the migration of tumor cells and correlated its expression with tumor growth,
angiogenesis and metastatic potential in various human carcinomas and animal
models. Yet, up to now, the pathophysiological role of IL-8 in tumor development
and metastasis is not fully understood and discussed controversially. Moreover, it
remains unclear, whether IL-8 expression is related to cancer progression and the
metastatic potential in colorectal carcinoma tissues.

Research frontiers

The research hotspot is to elucidate a potential pathophysiological role of IL-8
in CRC development and metastatic spread and to clarify the precise molecular
mechanisms underlying the IL-8 mediated regulation of colorectal carcinoma (CRC)
cells.

Innovations and breakthroughs

In recent years, IL-8 expression was reported to be associated with colon cancer
cell proliferation and the metastatic potential in colon carcinoma cell lines.
Moreover, IL-8 was suggested to act as an autocrine/paracrine growth factor
in colon cancer progression. In order to further evaluate the role of IL-8 in the
regulation of CRC and the development of colorectal liver metastases (CRLM),
we examined the expression profile of IL-8 in ulcerative colitis (UC) and colorectal
adenoma (CRA) as conditions often preceding the development of colorectal
malignancies, and moreover, in CRC tissues of different tumor stages as well as in
synchronous and metachronous CRLM along with their related primary colorectal
tumors. We demonstrated a significant correlation between IL-8 expression and
the induction and progression of CRC as well as the development of CRLM.

Applications

Our findings suggest that monitoring the IL-8 expression level in CRC patients may
potentially help to assess the course of the cancerous condition and the prognosis
of patients with respect to the development of CRLM. Thus, we propose IL-8 as
a useful indicator of poor prognosis and a putative target for the development of
drugs in the therapy of CRC.

Terminology

UC is a disease that causes ulcers in the lining of the rectum and colon. It is one
of a group of diseases called inflammatory bowel disease. CRA means a benign
epithelial neoplasm of the colon or rectum, which extends from the ileocacal
junction to the sigmoid colon. CRC develops as a locally invasive cancer in
the colon and rectum often evolving from polyps with a very high incidence of
metastatic spread.

Peer review
This is very nice work looking at IL-8 and the correlation with induction, progression
and metastatic potential colorectal cancer. The scientific and innovative contents

as well as readability can reflect the advanced levels of the clinical and basic
researches in gastroenterology.
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