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Abstract

Recent studies show that ion channels/transporters
play important roles in fundamental cellular functions.
Several reports indicating the important roles of CI’
channels/transporters on cell proliferation suggest that
the intracellular chloride concentration ([Cl']i) regulated
by them would be one of critical messengers. We in-
vestigated whether the [CI']i controls cell proliferation
and cell cycle progression in human gastric cancer
cells. Our studies indicated that furosemide, a blocker
of Na*/K*/2CI" cotransporter (NKCC), diminished cell
growth by delaying the Gi-S phase progression in gas-
tric cancer cells with high expression and activity of
NKCC. Furthermore, we found that the culture in the
low CI" medium (replacement of CI" by NOs") decreased
the [CI'] and inhibited cell growth of gastric cancer cells
and that this inhibition of cell growth was due to cell
cycle arrest at the Go/G: phase caused by diminution

(4 9

.gu;;:m,@ WJGO | www.wjgnet.com

119

of CDK2 and phosphorylated Rb. The culture of cells
in the low ClI' medium significantly increased expres-
sions of p21 mRNA and protein. In addition, the low CI
medium induced phosphorylation of mitogen activated
protein kinases (MAPKs). Treatment with an inhibitor
of p38 or INK significantly suppressed p21 upregula-
tion caused by culture in a low CI medium and rescued
gastric cancer cells from the low Cl-induced G: cell cy-
cle arrest. These findings revealed that the [ClI']i affects
the cell proliferation via activation of MAPKs through
upregulation of p21 in gastric cancer cells. Our results
suggest that the [CI']i regulates important cellular func-
tions in gastric cancer cells, leading to the development
of novel therapeutic strategies.

© 2011 Baishideng. All rights reserved.

Key words: Intracellular chloride; Cell proliferation; Cell
cycle; Gastric cancer; CI" channel; CI" transporter

Peer reviewer: Barbara W Chwirot, Professor, Department of
Medical Biology, Institute of General and Molecular Biology,
Nicolaus Copernicus University, Gagarina 9, Torun 8§7-100,
Poland

Shiozaki A, Otsuji E, Marunaka Y. Intracellular chloride regulates
the G1/S cell cycle progression in gastric cancer cells. World J
Gastrointest Oncol 2011; 3(8): 119-122 Available from: URL:
http://www.wjgnet.com/1948-5204/full/v3/i8/119.htm DOI:
http://dx.doi.org/10.4251/wjgo.v3.i8.119

INTRODUCTION

Opver the past two decades, many researchers have re-
ported that ion channels and transporters play important
roles in fundamental cellular functions. Particularly, their
physiological roles in cell proliferation have been consid-
ered since cell volume changes, which require the par-
ticipation of ion movement across the cell membrane,

August 15, 2011 | Volume 3 | Issue 8 |
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are indispensable in cell cycle progression. Recently, the
roles of ion transporters have been studied in cancer
cells"™ and various types of ion transporters have been
found in cancers of digestive organs. Some types of K’
channels, such as voltage-gated Kv1.3 channel, voltage-
gated HERG channel and KCNKD9 channel, have been
reported to be expressed at extremely higher levels in
colonic carcinoma specimens than in normal colon tis-
sues™. In gastric cancer, the voltage-gated HERG chan-
nel has revealed cancer-limited expression and its blocker
diminishes the Gi1 to S phase transition'”. Furthermore,
increased mRNA levels of voltage-gated Cavl.2 Ca™
channels and Ca*"-conducting channels (TRPMS8) have
been reported in colorectal adenocarcinoma®™”.

Several reports indicate that Cl' channels/transport-
ers play an important role in gastrointestinal cancer cells.
For instance, transcriptional downregulation of Ca™'-
activated 2CI" channels (CLCA1 and CLCAZ2) genes is
detected in colorectal tumor samples“m. Sarosi et al'"
have reported that the CI' /HCOs exchanger influences
the proliferation of Barrett’s esophageal adenocarcinoma
cells through changes of intracellular pH. In addition, we
previously found that mRNA and the functional expres-
sion levels of Na'/K"/2Cl cotransporter (NKCC) were
higher in pootly-differentiated type gastric adenocarcino-
ma cells than in differentiated cells"”. These reports indi-
cate that the transepithelial CI” transport plays an impoz-
tant role in cell proliferation of gastrointestinal cancer
cells. From this viewpoint, we investigated whether the
intracellular chloride concentration ([Cl]i) regulates cell
proliferation and cell cycle progression in human gastric
cancer cells.

INTRACELLULAR CHLORIDE AND SIGNAL
TRANSDUCTION

Our study"” indicates that the intracellular chloride could
act as a signal to regulate mRNA expression of ion chan-
nel in renal epithelial A6 cells, suggesting that many physi-
ological functions are associated with the change of the
[CI7. Similarly, Heimlich e# 2/'" have shown that an altera-
tion of the [Cl]i plays an important role in the activation
of signaling molecules upstream of the mitochondria,
specifically impairing the intrinsic apoptotic pathway.
In 2 mouse macula densa cell line, low chloride stimu-
lates prostaglandin E2 release and COX-2 expression
through activation of mitogen activated protein kinases
(MAPKSs)"™. These reports suggest that the changes in the
[CI]i might act as a regulator of various types of intracel-
lular enzymes. We previously showed that furosemide, a
blocker of NKCC, diminished cell growth by delaying the
Gi1-S phase progression in gastric cancer cells with high
expression and activity of NKCC"” (Figure 1). NKCC is
one of the important transporters controlling the [Cl]i vza
uptake of Cl into the intracellular space and, therefore,
furosemide decreases the [CIT"" (Figure 1). Based on
these findings, we hypothesized that the [Cl]i would be
one of critical messengers regulating cell proliferation and
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Figure 1 Na'/K'/2CI" cotransporter controls the intracellular chloride
concentration via uptake of CI' into the intracellular space. Furosemide,
a blocker of Na'/K'/2CI" cotransporter, delays the Gi-S phase progression by
decreasing the intracellular chloride concentration ([CI) in gastric cancer cells.

investigated whether the [Cl]i regulates cell cycle progres-
sion in human gastric cancer cells.

CELL CYCLE PROGRESSION AND I[CITi IN
GASTRIC CANCER CELLS

We directed our interest to the roles of the [Cl]i in
cell proliferation and cell cycle progression of gastric

cancer cells. We applied media containing various chlo-
ride concentrations to human gastric cancer MKN28
cells and measured the [Cl]i at 48 h after the applica-
tion. The [Cl]i of gastric cancer cells incubated in the
normal medium was around 30 mmol/L. When cells
were incubated in the low Cl' medium (replacement
of CI by NOs) for 48 h, the [Cl]: decreased to around
0 mmol/L. Furthermore, the [Cl]i of cells cultured in
the media containing various chloride concentrations was
proportionally dependent on the chloride concentration
of the cultured medium"™"™. These findings indicated that
our experimental system using the low Cl medium can be
used as a model of the [Cl]i regulation (Figure 2). The pro-
liferation rate in MIKIN28 cells was significantly diminished
by the culture in the low CI' medium compared with that
in a normal one. In addition, analysis of cell proliferation
of MKIN28 cells cultured in the media containing various
chloride concentrations indicated that the rate of cell pro-
liferation depends on the extracellular chloride concentra-
tion!"”, These results revealed that the [Cl]i plays a key role
in proliferation of gastric cancer cells. Cell cycle analysis
revealed that the population of MKN28 cells staying in
the Go/G1 phase was significantly increased and that cells
staying in the S or G2/M phase were reduced by the cul-
ture in the low ClI' medium, suggesting that the decrease
of the [CI]i shows an inhibitory effect on the proliferation
of gastric cancer cells by mainly diminishing the transition
from the G1 phase to the S phase!"” (Figure 3).
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Figure 2 Experimental method for regulation of the intracellular chloride
concentration of cultured cells. The intracellular chloride concentration ([CIT;)
of gastric cancer cells is decreased by the culture in the low CI' medium, which
were prepared by substituting, respectively, NaCl and KCI with NaNOs and
KNO:s.

[CI'li CONTROLS THE G1/S CELL CYCLE
CHECK POINT BY REGULATING THE
EXPRESSION OF p21 IN GASTRIC
CANCER CELLS

We analyzed the expression of cell cycle-associated pro-
teins involved in Gi-S phase transition to determine the
mechanisms by which the decrease of the [Cl]: inhibited
the proliferation of MKIN28 cells. The culture in the low
Cl' medium significantly decreased phosphorylation of
Rb. The expression of CDK2 protein, which is located
at upstream of Rb in a signal pathway, was significantly
downregulated by the culture in the low CI' medium.
Furthermore, the low CI' medium elevated expression
of p21". These results suggest that the [Cl]i of gastric
cancer cells acts on the transition from the Gi phase to
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Figure 3 Roles of the intracellular chloride concentration in cell cycle
progression of gastric cancer cells. The intracellular chloride concentration
([CI7) affects the cell proliferation via activation of p38 and/or JNK cascades
through upregulation of the p21. The decrease of the [Cl]i causes the Go/G+
phase arrest by diminishing expression of CDK2 and phosphorylated Rb due to
an increase in expression of p21.

the S phase by regulating the expression of p21 and its
downstream proteins in signal pathways (Figure 3). We
found similar effects of the [Cl]i on cell cycle associated
proteins in human prostatic cancer cells and mouse
osteoblast cells"*"”.

[CI'Ti REGULATES p21 THROUGH THE
ACTIVATION OF MAPKs IN GASTRIC
CANCER CELLS

Generally, the induction of p21 is known to be depen-
dent on tumor suppressor protein, p53, leading us to an
idea that the upregulation of p21 induced by the decrease
of the [Cl]i is due to activation of p53. However, the to-
tal expression and phosphorylation of p53 protein were
not affected by application of the low CI' medium'*,
indicating that the upregulation of p21 induced by the
decrease of the [Cl]i was not dependent on activation of
p53.

Therefore, we determined that MAPKSs are involved
in the p21 upregulation and cell cycle arrest induced by
reduction of the [Cl]i. Culture of MKN28 cells in the
low CI' medium significantly induced phosphorylation
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of MAPKs (ERK, p38, and JNK)*. Treatment with an
inhibitor of p38 or JNK significantly suppressed p21
upregulation caused by culture in the low Cl medium and
rescued MKN28 cells from the low Cl-induced G1 cell
cycle arrest, whereas treatment with an ERK inhibitor
had no significant effect on p21 expression or the growth
of MKN28 cells in the low CI' medium™. These results
suggest that the [Cl]i affects the cell proliferation viz ac-
tivation of p38 and/or JNK cascades through upregula-
tion of the p21 in gastric cancer cells (Figure 3).

CONCLUSION

We showed that: (1) chloride has significant effects on
cell cycle progress in human gastric cancer cells; (2) the
decrease of the [Cl]i causes the Go/ Gt phase arrest by di-
minishing expression of CDK2 and phosphorylated Rb
due to an increase in expression of p21; (3) the [Cl]: has
significant effects on the activity of MAPKs cascades;
and (4) the activation of p38 and JNK by a low CI con-
dition leads to growth inhibition vz an increase of p21
expression. Our results suggest that the [Cl]i regulates
intracellular signaling cascades participating in the control

of proliferation in gastric cancer cells. A deeper under-
standing of these mechanisms may lead to the discovery
of the [CI]i as an important mediator in tumor develop-
ment and as a novel therapeutic target for gastric cancer.
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Abstract

Colorectal cancer is a common cancer and the fourth
leading cause of death in Korea. The incidence and
mortality of colorectal cancer varies according to risk
factors, such as age, family history, genetic history,
food habits, and physical activities. Some studies have
focused on the association between vitamin D and
colorectal cancer. Today, there is growing evidence that
high vitamin D intake and a plasma level of 25(0OH)Ds
reduce the incidence of colorectal cancer by modifying
cancer angiogenesis, cell apoptosis, differentiation, and
proliferation. Taken together, these results suggest that
vitamin D supplementation alone, or in combination
with anti-cancer agents, might reduce the incidence of
colorectal cancer. In this review, we discuss the func-
tion and mechanism of vitamin D including the effect of
vitamin D on colorectal cancer.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Cancer of the colon or rectum is called colorectal cancet.

It is a common cancer and the fourth leading cause of
cancer-related death in the wotld. Colorectal cancer is
also the third most common cancer in men and the sec-
ond in women worldwide. It counted for an estimated,
1.2 million new cases and 0.6 million deaths in 2008". In
addition, colorectal cancer is the second leading cause of
cancer death in the United States. Colorectal cancer in-
cidence rates are rapidly increasing in several historically
low risk areas including Spain, and a number of countries
within Eastern Asia and Eastern Europe. The risk fac-
tors for colorectal cancer are age, family history, and life-
style, such as food habits and physical activities.

Vitamin D is associated with bone growth. Vitamin
D insufficiency causes abnormal bone growth, while suf-
ficiency prevents rickets and osteomalacia, as well as os-
teoporosis. Vitamin D enhances the immune system". In
addition, vitamin D is known to prevent cancer' and car-
diovascular diseases”. Vitamin D and its analogues have
the ability to prevent cancer 7 vifro and in animal models.
However, the anti-cancer effect of dietary vitamin D
remains controversial. Recently, a study reported that
vitamin D is not effective in preventing cancer and car-
diovascular diseases'”. Of vitamin D forms, 1,25(OH)2D5
(calciferol) induces biological effects by binding to the
vitamin D receptor (VDR). The activation of VDR leads
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to the maintenance of calcium and phosphorus levels
in the blood as well as of bone content. VDR is also in-
volved in cell proliferation and differentiation.

For more than 20 years, epidemiological, experimen-
tal and clinical studies have shown that vitamin D has
significant protective effect against the development of
cancet'. The mechanism of vitamin D works through
several molecular pathways, such as growth-factor signal-
ing, and transforming growth factor-B-SMAD signal-
ing. The anti-cancer activities of vitamin D exerted by
1,25(0OH)2Ds are produced by regulating the cell cycle,
apoptosis, and adhesion, as well as by cellular differentia-
tion and proliferation. Interestingly, vitamin D reduces
the incidence of colorectal cancer, when vitamin D in-
take, the plasma level of 25(OH)Ds and UV exposure is
particularly high. In addition, the combination of vitamin
D with other anti-cancer agents efficiently controls the
development of colorectal cancer growthm.

Here, the function and mechanism of vitamin D is
briefly introduced, and the beneficial effect of vitamin D
on colorectal cancer is discussed.

CLASSIFICATION AND MOLECULAR
GENETICS OF COLORECTAL CANCER

The molecular pathogenesis of colorectal cancer has

been one of the most prominent study areas in recent
years. Colorectal cancer exhibits two major forms: spo-
radic colorectal cancer and inherited colorectal cancet.

First, sporadic cancer occurs in people who have no
family history or very little of the disease. Although can-
cer sometimes has a hereditary or familial component, it
is not common. Approximately 70%-75% of colorectal
cancer is sporadic cancer. Second, inherited colorectal
cancer comprises familial and hereditary cancer. Familial
and hereditary cancer cancer occurs in families who have
a faulty gene inherited from the father or mother. Gener-
ally, 5% of colorectal cancer is familial cancer. Familial
adenomatous polyposis and hereditary nonpolyposis
colorectal cancer are the two forms of inherited colorec-
tal cancer!”.

Ten to thirty percent of cases ate attributed to famil-
1al risk and the rest to sporadic cancer. The majority of
cancers are considered to be sporadic cancer. As stated
above, most colorectal cancers are sporadic cancer, and
only 5%-10% are inherited cancets.

FUNCTIONS OF VITAMIN D

Vitamin D exerts its various functions through molecular
pathways. Vitamin D pathways are highly complex. The
factors, affecting the vitamin D pathway, are P21, P27,
CDKs, P53, BRCA-1.-2, B-catenin and c-myc. Depend-
ing on which factor, vitamin D is involved in cell adhe-
sion, apoptosis, differentiation and division. Primarily,
vitamin D plays an important role in muscle and bone
health. Vitamin D deficiency results in impaired bone
mineralization and leads to bone softening diseases in-
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cluding rickets and osteomalacia”. Further, vitamin D
deficiency is involved in high bone turnover' . Vitamin
D deficiency can also play a role in the pathogenesis of
auto-immune diseases such as multiple sclerosis, diabetes
type 1, cancer'” and cardiovascular disease!™”. Conversely,
vitamin D deficiency increases parathyroid hormone lev-
els leading to mobilization of calcium from bone, thereby
compromising bone development in the adolescent". In
contrast, vitamin D supplementation enhances bone den-
sity"”. Next, vitamin D exerts an anti-cancer activity!'.
These activities of vitamin D functions are regulated by
circulating vitamin D forms, the increasing concentration
of 25(OH)D:s and increasing activity of 1,25(OH)2Ds. Vi-
tamin D induces cellular proliferation, differentiation, and
apoptosis of cancer and normal cells through the regula-
tory mechanism!”"”. These studies show that low intake
levels of vitamin D increase the risk of colorectal cancer.
Some studies show vitamin D exerts growth-restraining,
anti-carcinogenic effects on colorectal cancer™?!!, In ad-
dition, vitamin D affects growth factors, regulation of
cell division, cytokine synthesis, signaling, cell cycle con-
trol, and apoptosis pathway[s’zzl. In a study 7 vitro, a simi-
lar result was reported. When LOVO cells were treated
for 8 d with various concentrations of 1,25(OH)2Ds, cell
proliferation was inhibited signiﬁcantlym.

Table 1 summarizes the anti-cancer effects of vitamin
D in vivo in mice and rats.

MECHANISM OF VITAMIN D IN
COLORECTAL CANCER

Vitamin D and its metabolites reduce the incidence of
various cancers by inhibiting cancer angiogenesis, stimu-
lating normal cells™*" and also by promoting the inhibi-
tion of proliferation. Vitamin D metabolites also help to
maintain a standard calcium gradient in the various colon-
ic epithelial cells. High levels of blood serum 25(OH)Ds
are associated with a noticeable decrease in proliferation

of non-cancerous cells”””. The anti-proliferative effect
of vitamin D is attained by inducing G1 cell-cycle arrest,
which is probably mediated by up-regulation of cell cycle
inhibitors. Vitamin D modulates the activation of these
cell cycle related genes by various mechanisms. Vitamin
D also exerts anti-carcinogenic effects by interfering with
the synthesis of growth factors and cytokines and by
modulating their signaling pathways. In addition to the
growth inhibitory effects, vitamin D induces the differ-
entiation of colon cancer cells. The 1,25(OH)2Ds and its
analogs exert anti-carcinogenic activities in human colon
cancer cells by inhibition of proliferation and induction
of differentiation and apoptosism]. The 1,25(OH)2D:s sig-
nificantly increases the expression and activity of alkaline
phosphatase, a marker of colonic differentiation. VDR
activation by 1,25(OH)2Ds produces changes in stick
junction integrity, increases differentiation and reduces
oncogenic cell signaling. Induction of these genes affects
cell oncogenesis, and tissue development. Thus, treat-
ment with 1,25(OH)2Ds supresses oncogenic genes in
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Table 1 Anti-cancer effects of vitamin D in various rodent models

Treatment Inducer Species Results Ref.
Supplement VDR knockout mouse Inhibition of hyperproliferation and adenoma formation )
Supplement Apc1638 mice Inhibition of carcinoma incidence £2)
Deficiency Balb/C mice Enhancement of cancer cell growth )
Supplement Balb/C mice Inhibition of tumor growth )
Supplement C57BL/ 6] mice Inhibition of hyperproliferation =)
Inhibition of tumor incidence
Deficiency DMH SD rat No effect 2l
Deficiency SD rat Enhancement of carcinogenesis E9)
Supplement DMH Fisher344 rat No effect Y
Supplement DMH Fisher344 rat Inhibition of tumor incidence )
Sunlight (//’,:9 Diet
O;é%o Vitamin Ds (fish, milk, cheese,

7-dehydrocholesterol (Skin)

|

Cholecalciferol
Control blood pressure and (vitamin Ds)
blood sugar (heart disease

and diabetes prevention)
»

/ (Liver)

1,25-dihydroxyvitamin Ds (calciferol)
(kidneys, intestine and autocrine synthesis in many cells)

. / \ Mediates
Increases calcium

retention in kidneys

Induces immune
protein synthesis in

. response to challenge
Increases calcium

absorption in intestine

Regulates cell

Figure 1 Mechanisms of vitamin D in various tissues.

colon cancer cells. Finally, VDR genotypes are associated
with anti-cancer activity in colorectal cancer. There are
several VDR genotypes. For example, the most important
VDR genotype is Bsm I, which has 3 variants: BB, Bb,
and bb in America. The bb genotype is associated with
lower concentrations of circulating 1,25(OH)2Ds3, leading
to an increased incidence of colorectal cancer*™"". Taken
together, these observations demonstrate that vitamin D
exerts anti-cancer activity in colon cancer.

Figure 1 describes the mechanisms of vitamin D in
various tissues. In the figure, the dotted arrow shows a
newly discovered function of vitamin D.

SUMMARY AND CONCLUSIONS

Previous research has shown the efficacy of taking
vitamin D for reducing cancer risk"”. There is strong
evidence that vitamin D can change and inhibit the devel-
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opment of colon cancers”. These protective effects are
likely due to the regulatory effects of 1,25-dihydroxyvi-
tamin D3 (calciferol) on cellular mechanisms involved in
cancer development, including apoptosis, cell adhesion,
cell cycle control, regulation of cellular differentiation
and proliferation. A clinical study group will set up guide-
lines for vitamin D intake and develop models to define
levels of serum 25(OH)Ds that prevent the growth of
cancer. Elevation of vitamin D levels may protect against
diverse cancers. Many studies show that vitamin D assists
in prevention and therapy of cancer'”. The new guide-
lines will lead to more effective physical condition poli-
cies, resulting in substantially fewer cases of cancer of

the colon in the future”.
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Events Calendar 2011

January 20-22, 2011

Gastrointestinal Cancers Symposium
2011, San Francisco, CA,

United States

January 27-28, 2011

Falk Workshop, Liver and
Immunology, Medical University,
Regensburg, Germany

February 17-20, 2011

APASL 2011-The 21st Conference
of the Asian Pacific Association for
the Study of the Liver, Bangkok,
Thailand

February 21-21, 2011

International Conference on
Modern Cancer Management-Joint
Symposium, Abuja, Nigeria,

February 26-March 1, 2011
Canadian Digestive Diseases Week,
Westin Bayshore, Vancouver, British
Columbia, Canada

March 11-12, 2011

First Integrative Care for the Future:
The future of cancer care, Arnhem,
The Netherlands

http:/ /www.integrativecareftfuture.

org/

March 14-17, 2011

British Society of Gastroenterology
Annual Meeting 2011, Birmingham,
England, United Kingdom

March 24-25, 2011

Advanced Cancer Course
“International Clinical Trials
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Workshop”, Punta del Este,
Uruguay

April 6-7, 2011
IBS-A Global Perspective,
Milwaukee, WI, United States

April 6-8, 2011

Third Latin American Symposium
on Gastrointestinal Oncology-
Chilean Foundation for Oncology
Development Joint Symposium,
Vina Del Mar, Chile

April 15-16, 2011

Falk Symposium 177, Endoscopy
Live Berlin 2011 Intestinal Disease
Meeting, Maritim Hotel Berlin,
Stauffenbergstr. 26, 10785 Berlin,
Germany

April 20-23, 2011

9th International Gastric Cancer
Congress, COEX, World Trade
Center, Samseong-dong, Gangnam-
gu, Seoul 135-731, South Korea

May 8-12, 2011
ESTRO International Oncology
Forum, London, United Kingdom

May 19-22, 2011

1st World Congress on Controversies
in the Management of Viral Hepatitis
(C-Hep), Palau de Congressos de
Catalunya, Barcelona, Spain

May 25-27, 2011

9th CIMT Annual Meeting,
Targeting Cancer, Road-Maps for
Success, Mainz, Germany

May 25-28, 2011

WJGO | www.wjgnet.com

4th Congress of the Gastroenterology
Association of Bosnia and
Herzegovina with international
participation, Sarajevo, Bosnia and
Herzegovina

June 3-7, 2011
2011 ASCO Annual Meeting,
Chicago, IL, United States

June 18-24, 2011

13th Joint ECCO-AACR-EORTC-
ESMO Workshop on “Methods in
Clinical Cancer Research”, Flims,
Switzerland

June 22-25, 2011

ESMO 13th World Congress on
Gastrointestinal Cancer, Barcelona,
Spain

July 9-10, 2011
Best of ASCO China, Hengzhou,
China

July 21-23, 2011
ASCO-JSMO Joint Symposium,
Yokohama, Japan

August 25-28, 2011

VII Peruvian Congress SPOM:
Toward personalized Oncology-
Endorsement, Lima, Peru

September 2-3, 2011

Falk Symposium 178, Diverticular
Disease, A Fresh Approach to a
Neglected Disease, Martinstr. 29-37,
50667 Cologne, Germany

September 10-14, 2011

ICE 2011-International Congress of
Endoscopy, Los Angeles Convention
Center, 1201 South Figueroa Street,

MEETINGS

Los Angeles, CA, United States

September 15-17, 2011

2011 Gastrointestinal Oncology
Conference, Sheraton Crystal City,
Arlington, VA, United States

September 30-October 1, 2011
Falk Symposium 179, Revisiting
IBD Management: Dogmas to be
Challenged, Place Rogier 3, 1210
Brussels, Belgium, Germany

October 6-7, 2011

IV InterAmerican Oncology
Conference: Current Status and
Future of Anti-Cancer Targeted
Therapies, Buenos Aires, Argentina

October 14-15, 2011

New Trends in the Medical
Treatment of Solid Malignancy-
Romanian Society for Medical
Oncology Joint Symposium,
Bucharest, Romania

October 27-29, 2011
EORTC-NCI-ASCO Annual Meeting
on Molecular Markers in Cancer,
Brussels, Belgium

November 11-12, 2011

Falk Symposium 180, IBD 2011:
Progress and Future for Lifelong
Management, 1-12-33 Akasaka,
Minato-ku, Tokyo 107-0052, Japan

November 30-December 3, 2011

8th International Cancer Conference
“Entering the 21st Century for
Cancer Control in Africa”-African
Organization for Research and
Training in Cancer Joint Symposium,
Cairo, Egypt
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GENERAL INFORMATION

World Jonrnal of Gastrointestinal Oncology (World | Gastrointest Oncol,
WJ]GO, ISSN 1948-5204, DOI: 10.4251), is a monthly, open-access
(OA), peer-reviewed journal supported by an editorial board of 404
experts in gastrointestinal oncology from 41 countries.

The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation
and communication of scientific research results. The open access
model has been proven to be a true approach that may achieve the
ultimate goal of the journals, i.c. the maximization of the value to
the readers, authors and society.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scientists
and the public. As we all know, the significance of the publication of
scientific articles lies not only in disseminating and communicating
innovative scientific achievements and academic views, as well as pro-
moting the application of scientific achievements, but also in formally
recognizing the "priority" and "copyright" of innovative achievements
published, as well as evaluating research performance and academic
levels. So, to realize these desired attributes of WJGO and create a
well-recognized journal, the following four types of personal benefits
should be maximized. The maximization of personal benefits refers
to the pursuit of the maximum personal benefits in a well-considered
optimal manner without violation of the laws, ethical rules and the
benefits of others. (1) Maximization of the benefits of editorial board
members: The primary task of editorial board members is to give a
peer review of an unpublished scientific article zz online office sys-
tem to evaluate its innovativeness, scientific and practical values and
determine whether it should be published or not. During peer review,
editorial board members can also obtain cutting-edge information in
that field at first hand. As leaders in their field, they have priotity to
be invited to write articles and publish commentary articles. We will
put peer reviewers’ names and affiliations along with the article they
reviewed in the journal to acknowledge their contribution; (2) Maxi-
mization of the benefits of authors: Since WJGO is an open-access
journal, readers around the world can immediately download and
read, free of charge, high-quality, peer-reviewed articles from WJGO
official website, thereby realizing the goals and significance of the
communication between authors and peers as well as public reading;
(3) Maximization of the benefits of readets: Readets can read or use,
free of charge, high-quality peer-reviewed articles without any limits,
and cite the arguments, viewpoints, concepts, theories, methods,
results, conclusion or facts and data of pertinent literature so as to
validate the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion; and
(4) Maximization of the benefits of employees: It is an iron law that a
first-class journal is unable to exist without first-class editors, and only
first-class editors can create a first-class academic journal. We insist
on strengthening our team cultivation and construction so that every
employee, in an open, fair and transparent environment, could con-
tribute their wisdom to edit and publish high-quality articles, thereby
realizing the maximization of the personal benefits of editorial board
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INSTRUCTIONS TO AUTHORS

members, authors and readers, and yielding the greatest social and
economic benefits.

Aims and scope

The major task of WJGO is to report rapidly the most recent
advances in basic and clinical research on gastrointestinal oncol-
ogy. The topics of ]GO cover the carcinogenesis, tumorigenesis,
metastasis, diagnosis, prevention, prognosis, clinical manifestations,
nutritional support, molecular mechanisms, and therapy of benign
and malignant tumors of the digestive tract. This cover epidemiol-
ogy, etiology, immunology, molecular oncology, cytology, pathology,
genetics, genomics, proteomics, pharmacology, pharmacokinetics,
nutrition, diagnosis and therapeutics. This journal will also provide
extensive and timely review articles on oncology.

Columns

The columns in the issues of WJGO will include: (1) Editorial: To
introduce and comment on major advances and developments in
the field; (2) Frontier: To review representative achievements, com-
ment on the state of current research, and propose directions for
future research; (3) Topic Highlight: This column consists of three
formats, including (A) 10 invited review articles on a hot topic, (B)
a commentary on common issues of this hot topic, and (C) a com-
mentary on the 10 individual articles; (4) Observation: To update
the development of old and new questions, highlight unsolved
problems, and provide strategies on how to solve the questions; (5)
Guidelines for Basic Research: To provide guidelines for basic re-
search; (6) Guidelines for Clinical Practice: To provide guidelines for
clinical diagnosis and treatment; (7) Review: To review systemically
progress and untesolved problems in the field, comment on the
state of current research, and make suggestions for future work; (8)
Original Articles: To report innovative and original findings in gas-
trointestinal oncology; (9) Brief Articles: To briefly report the novel
and innovative findings in cardiology; (10) Case Report: To report a
rare or typical case; (11) Letters to the Editor: To discuss and make
reply to the contributions published in WJGO, or to introduce and
comment on a controversial issue of general interest; (12) Book Re-
views: To introduce and comment on quality monographs of gas-
trointestinal oncology; and (13) Guidelines: To introduce consen-
suses and guidelines reached by international and national academic
authorities worldwide on the research in gastrointestinal oncology.

Name of journal
World Journal of Gastrointestinal Oncology

ISSN
ISSN 1948-5204 (online)

Indexing/abstracting
PubMed Central, PubMed, Digital Object Identifer, and Directory
of Open Access Journals.

Published by
Baishideng Publishing Group Co., Limited

SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.
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Instructions to authors

Biostatistical editing

Statisital review is performed after peer review. We invite an expert
in Biomedical Statistics from to evaluate the statistical method used
in the paper, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (lineat, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should
be described when they are used to verify the results; (2) Whether
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
standatd errors. Give the number of obsetrvations and subjects ().
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any poten-
tial bias, I7JGO requites authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conlflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations|, and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization]. [Name of individual] owns stocks and shares in [name of
organization]. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated cleatly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the Wotld Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should comform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.
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SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed atticle to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/1948-5204office. Authors
are highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/1948-5204/
g info_20100312180518.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email desctibing the problem to wjgo@
wjgnet.com, ot by telephone: +86-10-85381891. If you submit your
manuscript online, do not make a postal contribution. Repeated on-
line submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins.
Style should conform to our house format. Required information for
each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery, Es-
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sen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the
data; and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]GO, review-
ers of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shang-
hai, Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 £ 3.86 2s3.61 + 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
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but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-5204/¢_info_list.htm.

Hlustrations

Figures should be numbered as 1, 2, 3, e«., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A:..;B: .5 C ;Do Er L Fr Ge et Tt is our principle

to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, "P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, °P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
cutve should be labeled with @, o, m, O, A, /\, ez., in a certain se-
quence.
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Statistical data
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Statistical expression

Express 7test as #(in italics), F test as F (in italics), chi square test as y*
(in Greek), related coefficient as  (in italics), degree of freedom as v (in
Greek), sample number as 7 (in italics), and probability as P (in italics).

Units
Use ST units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 + 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, e. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wignet.com/1948-5204/
g_info_20100312183048.htm.
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Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSFE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics
Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
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SUBMISSION OF THE REVISED MANU-
SCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of W]GO.
The revised version including manuscript and high-resolution image
figures (if any) should be copied on a floppy or compact disk. The
author should send the revised manusctipt, along with printed high-
resolution color or black and white photos, copyright transfer letter,
and responses to the reviewers by courier (such as EMS/DHL).

Editorial Office
World Journal of Gastrointestinal Oncology
Editorial Department: Room 903, Building D,
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Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
E-mail: wjgo@wignet.com

http:/ /www.wignet.com

Telephone: +86-10-8538-1891

Fax: +86-10-8538-1893

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-5204/¢_info_20100312182928.htm.

Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/1948-5204/
g_info_20100312182841.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Links to documents related to the manuscript

]GO will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a man-
uscript is published online, links to the PDF version of the submitted
manuscript, the peer-reviewers’ report and the revised manuscript will
be put on-line. Readers can make comments on the peer reviewer’s
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be
able to revise the manuscript accordingly in a timely manner.

Science news releases

Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rap-
idly at EurckAlert/AAAS (http://www.eurckalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 wotds. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

IW]GO is an international, peer-reviewed, Open-Access, online journal.
Articles published by this journal are distributed under the terms of
the Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is properly cited, the use is non commercial and is
otherwise in compliance with the license. Authors of accepted articles
must pay a publication fee. The related standards are as follows. Pub-
lication fee: 1300 USD per article. Editorial, topic highlights, book
reviews and letters to the editor are published free of charge.
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