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AIM: To study the expression of carbonic anhydrase
(CA) 9 in human hepatocellular carcinoma (HCC) cells.

METHODS: We studied CA9 protein, CA9 mRNA and
hypoxia-inducible factor-1 alpha (HIF-1a.) protein levels
in Hep3B cells exposed in different parallel approaches.
In one of these approaches, HCC cells were exposed
to extreme /n vitro hypoxia (24 h 0.1% 0O:2) without
or with interleukin (IL)-1, IL-6, tumor necrosis factor-
alpha (TNF-a) and transforming growth factor-beta
(TGF-B) stimulation for the same hypoxic exposure
time or exposed to normoxic oxygenation conditions
without or with cytokine stimulation.

RESULTS: The tumour cell line analysed showed a
strong hypoxic CA9 mRNA expression pattern in re-
sponse to prolonged severe hypoxia with cell-line spe-
cific patterns and a marked induction of CA9 protein
in response to severe hypoxia. These results were
paralleled by the results for HIF-1a protein under iden-
tical oxygenation conditions with a similar expression
tendency to that displayed during the CA9 protein ex-
pression experimental series. Continuous stimulation
with the cytokines, IL-1, IL-6, TNF-o. and TGF-j3, under
normoxic conditions significantly increased the carbonic
anhydrase 9 expression level at both the protein and
mRNA level, almost doubling the CA9 mRNA and CA9
and HIF-1a protein expression levels found under hy-
poxia. The findings from these experiments indicated
that hypoxia is a positive regulator of CA9 expression in
HCC, and the four signal transduction pathways, IL-1,
IL-6, TNF-a. and TGF-, positively influence CA9 expres-
sion under both normoxic and hypoxic conditions.

CONCLUSION: These findings may potentially be con-
sidered in the design of anti- cancer therapeutic ap-
proaches involving hypoxia-induced or cytokine stimu-
latory effects on expression. In addition, they provide

June 10, 2012 | Volume 3 | Issue 6 |



Kockar F et a/. Hypoxia and cytokines induced CA9 overexpression in Hep3B

evidence of the stimulatory role of the examined cyto-
kine families resulting in an increase in CA9 expression
under different oxygenation conditions in human can-
cer, especially HCC, and on the role of the C49 gene as
a positive disease regulator in human cancer.

© 2012 Baishideng. All rights reserved.

Key words: Angiogenesis; Carbonic anhydrase 9; Hy-
poxia; Hypoxia-inducible factor-1 alpha; Oxygen; Ra-
diotherapy; Transforming growth factor-beta; Tumour
microenviroment

Peer reviewers: Vladimir N Uversky, PhD, Director, Institute
for Intrinsically Disordered Protein Research; Senior Research
Professor, Department of Biochemistry and Molecular Biology,
Center for Computational Biology and Bioinformatics; Adjunct
Professor, Informatics, Indiana University Schools of Medicine
and Informatics, 410 W 10th Street, HS 5009, Indianapolis, IN
46202, United States; Zhan Zhang, PhD, Lilly Singapore Centre
for Drug Discovery Pte Ltd, 8A Biomedical Grove, Immunos
No. 02-05, Singapore 138648, Singapore

Kockar F, Yildrim H, Sagkan RI, Hagemenn C, Soysal Y,
Anacker J, Hamza AA, Vordermark D, Flentje M, Said HM.
Hypoxia and cytokines regulate carbonic anhydrase 9 expres-
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wjgnet.com/2218-4333/full/v3/i6/82.htm DOI: http://dx.doi.
org/10.5306/wjco.v3.i6.82

INTRODUCTION

Hypoxia influences the behaviour of human tumour cells
via activation of genes involved in the adaptation to hy-
poxic stress which represents an important indicator of
cancer prognosis and is associated with aggressive tumour
growth, metastasis, poor response to treatment and ma-
lignant progression!. Hypoxia-inducible factor-1 (HIF-1)
is a multi-subunit protein that regulates transcription at
hypoxia response elements (HREs) and is composed of
two basic helix-loop-helix proteins: a subunit, HIF-1q,
and the constitutively expressed HIF—lBDAJ. HIF-1 acts as
a master regulator of numerous hypoxia inducible genes
related to angiogenesis, cell proliferation/sutrvival, and
glucose/iron metabolism. Among these genes, carbonic
anhydrase 9 (CA9) is one of the most strongly hypoxia-
inducible genes[SJ and its activity is regulated by HIF-1a
under these oxygenation conditions.

CAD9 is a unique transmembrane member of the CA4
gene family and is a tumour-associated protein thought
to be involved in malignant cell invasion and adhesion.
High levels of CA9 expression in a broad range of
tumours are strongly related to its transcriptional regu-
lation by hypoxia and high cell density, which appears
to be activated by the CA9 promoter[()’ﬂ. Induction by
hypoxia occurs viz the HIF-1 transcription factor, which
accumulates in tissue under hypoxic conditions which
are often present in growing tumours” ",
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In addition to hypoxia, other stimulating factors, e.g.,
hormones and cytokines induce HIF-1 accumulation and
activity under normoxia. Moteover, transforming growth
factor-beta (TGF-f) regulates the expression of its own
converting enzyme, furin, via a recently identified HIF-
1-regulated genem. The expression of CA9 can only be
detected in a few normal tissues, but it is abundant in
several tumours, e.g;, renal cell carcinoma, cervical, lung,
colorectal, bladder and breast carcinomas, adenocarci-
noma, hepatocellular catcinoma (HCC), lung, head and
neck cancer, cervix and uteti tumours'” . Although the
exact mechanisms related to the functional role of CA9
underlying the contribution of TGF-p, interleukin-6
(IL-6) and tumor necrosis factor-alpha (T NF-o)""*" with
the exception of IL-1, are not yet known, especially their
role related to tumour progression, it is known that these
growth factors influence the accumulation of HIF-1
under normoxic conditions by stimulatory regulation via
different cytokine pathways. Within this context, while
the functional mechanisms related to the IL-1 induced
HIF-1a regulation under hypoxia is not yet known, it
is known that under normoxia it may be regulated zia
the mitogen-activated protein kinase kinase kinase path-
Waym"z’%]. On the other hand, IL-6 regulates other HIF-
1o regulated genes such as vascular endothelial growth
421 while 1L-6 itself is regulated via the signal
transducers and activators of transcription-Janus kinase
pathway, and TNF-q induces HIF-1q, expression through
3-phosphoinositide-dependent protein kinase-1-mediated
I kappa B kinase beta”*"! and nuclear factor “kappa-light-
chain-enhancer” of the activated B-cells pathway1281 and
has been shown to play a positive role in the induction of
the HIF-1q regulated genes in human gliomalzg’mj. In ad-
dition, enhanced levels of TGF-f3 are a common feature
in human tumour cells”", and TGF-B is also released by
infiltrating leukocytes and induces up-regulation of HIF-
1o regulated genesﬂs’m most probably without the in-
volvement of the bone morphogenetic protein familyl33’34j
or the Smad farnﬂyps’”] pathways, despite the fact that
TGF-B uses the Smad pathway which transcriptionally
represses (inhibitor of differentiation 1) Ids proteins in
epithelial cells. Also, CA9 causes a reduction in extracel-
lular pH, thereby facilitating the breakdown of the extra-
cellular matrix together with up-regulation of the genes
involved in invasion and migrationww.

The aim of the present study was to investigate CA9
transcriptional regulation in human cancer, especially
HCC, under different oxygenation conditions, namely
normoxic or extreme hypoxic conditions without or with
TGF-B, IL-1, 11.-6, and TNF-q stimulation. The results
of this experimental seties provide further understanding
on CA9 transcriptional regulation under different physi-
ological conditions in HCC, and potentially in other hu-
man cancer types of identical origin. Also, the stimulatory
effect of TGF-f, IL-1, IL-6, and TNF-o which underlie
the contribution to HIF-1¢, protein accumulation under
normoxia and extreme hypoxia were investigated, includ-
ing its transcriptional regulation at the mRNA and protein

factor
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expression level of CA9 in Hep3B HCC cells. This also
provides the fundamental information necessaty for the
study of cytokine regulated non-hypoxic HIF-1q, regulat-
ed CA9 expression in human cancer cells, especially HCC.

MATERIALS AND METHODS

Preparation of the nuclear extracts

Nuclear extracts were prepared as previously de-
scribed™ ™! with modifications. Cells/mL (5 X 10) was
scratched from Petri-dishes by adding 10 mL phosphate
buffered saline (PBS) to the cellular film according to
previous protocols” with minor modifications. A cell
line pellet was obtained by centrifugation (Beckman CS-
G6R) for 4 min at 800 r/min. After two washing steps with
PBS, cells were re-suspended in 1 mL PBS, transferred
into a 1.5 mL tube and centrifuged at 4 'C for 45 s at
14 000 t/min. The cell pellet was te-suspended in 400 pL.
ice-cold buffer A (10 mmol/L Hepes pH 7.9, 10 mmol/L
KCl, 0.1 mmol/L ethylenediaminetetraacetic acid (EDTA),
0.1 mmol/L ethyleneglycoltetraacetic acid (EGTA), 1
mmol/L PMSF, 10 pL. complete protease inhibitor cock-
tail (Roche) and 1 mmol/L DTT) and incubated on ice
for 15 min. The cells were lysed by adding 25 pL. of 10%
NP-40 and homogenized with 10 strokes in a Dounce
homogenizer at 4 'C followed by centrifugation for 1 min
at 14 000 r/min for nuclei sedimentation. Supernatants
wete carefully removed and regarded as cytoplasmic frac-
tions. Nuclear proteins were extracted by adding 50 plL
of buffer C [20 mmol/L Hepes, pH 7.9, 0.4 mol/L NaCl,
1 mmol/L EDTA, 1 mmol/L. EGTA, 1 mmol/L. PMSF
and 0.1 plL protease inhibitor cocktail (Roche)] and exten-
sively shaking the tubes for 20 min at 4 'C in a tube shaker
followed by centrifugation at 14 000 r/min and 4 'C for 5
min. The supernatant was removed and stored in aliquots
at -80 "C. All steps were petformed on ice.

Cell and culture conditions and hypoxia treatment

Early passage Hep3B cell lines from the American Type
Culture Collection (ATCC, Rockville, MD, United States)
were grown on glass Petri dishes in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal
bovine serum (FBS), non-essential amino acids, penicillin
(100 TU/mL)/ streptomycin (100 pg/mL) and 2 mmol/
L. L-glutamine. Cells were exposed to 0.1% Oz for 1, 6
or 24 h in a Ruskinn Invivo2 hypoxic workstation (Cin-
cinnati, OH, United States) as previously described™ "
for in vitro hypoxia. For the reoxygenation experiments,
dishes were returned to the incubator following 24 h
hypoxia treatment. For cytokine stimulation, cells under-
went 16 h of serum starvation before 24 h stimulation
under normoxic conditions or under 24 h hypoxia expo-
sure and stimulation with 5 ng/mL TGF-B (240B), IL-1
(200LA), IL-6 (IL-6-206) or TNF-o (210TA) all from R
and D Systems, Minneapolis, MN, United States.

Isolation of total RNA from tumour cell lines and tumour
tissues
Total RNA was isolated from cultured tumour cells as
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previously reported® ™ and described by Kaluzova ez
al' including the digestion of contaminating DNA with
the provided DNase. Total RNA from tumour tissues
was isolated with the nucleospin RNA I kit (Promega,
Germany).

Determination of CA9 mRNA expression in vitro in HCC
cell lines by semi-quantitative reverse transcription
polymerase chain reaction

Reverse transcription polymerase chain reaction (RT-
PCR) was performed using primers designed using pub-
lished information on mRNA sequences in GenBank
(sequence Accession Nos., CA9: NM_001216, B-actin
NM_001101 and NM_001530.2 for HIF-1q). An aliquot
of 1-5 pg of total mRNA from Hep3B cell lines was
transcribed at 42 “C for 1 h in a 20 pl. reaction mixture
using 200 U RevertAidTM M-MuLV RT, oligo(dT)18
primer and 40 U ribonuclease inhibitor (all from Fermen-
tas, Ontario, Canada). The PCR primers were designed
in flanking exons with Primer3 software (available online
http://frodo.wi.mit.edu/cgibin/primer3/primer3_www.
cgi), based on the information indicated above in order
to amplify and produce the following: a 342 bp CA9
product, forward primer was 50-ACCCTCTCTGAC
ACCCTGTG-30 and reverse primer was 50-GGCTG-
GCTTCTCAC ATTCTC-30, and produce a 668 bp am-
plification product of B-actin, the forward primer (F1)
was 5-CGTGCGTGACATTAAGGAGA-3’ and the re-
verse primer (R1) 5>-CACCTTCACCGTTCCAGTTT-3’
and produce a 233 bp amplification product of HIF-
1o, the forward primer (F1) was 5-TTACAGCAGC-
CAGACGATCA-3’ and the reverse primer (R1) 5’
-CCCTGCAGTAGGTTTCTGCT-3". The PCR was
performed with 25-32 cycles with increments of five
cycles using PCR systems and reagents acquired from
PromegaTM (Promega GmbH, Mannheim, Germany)
and applied according to the manufacturer’s instructions.
The PCR products were separated on 1% agarose gels
(Sigma-Aldrich, Steinheim, Germany) and visualized by
ethidium bromide staining (0.07 pg/mL ethidium bro-
mide; Bio-Rad, Munich, Germany).

Preparation of cell lysates and immunoblotting

Tumour cell lysates were prepared with 0.1 mL RIPA
buffer (1X TBS, 1% Nonidet P-40 (Amresco, Vienna,
Austria), 0.5% sodium deoxycholate, 0.1% SDS, prote-
ase inhibitors pepstatin A (1.4 umol/L), aprotnin (0.15
umol/L), leupeptin (2.3 pmol/L) and 100 pmol/L
PMSF (all from Sigma, St. Louis, MO, United States). To
inhibit protein dephosphorylation, phosphatase inhibi-
tor mix (Sigma) was added. Using a syringe fitted with a
21-gauge needle to shear DNA, the lysates were trans-
ferred to a prechilled microcentrifuge tube, followed by
30 min incubation on ice. The cell lysate clearance was by
centrifugation at 15 000 X g for 12 min at 4 'C. Whole-
cell lysates (20 pg) were separated on 8% polyacrylamide
SDS gel. Electrophoresis was then transferred to a 0.45
um nitrocellulose membrane (Protran BA 85, Schleicher
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Figure 1 Hypoxia-inducible factor-1 alpha mRNA expression level deter-
mination via semi-quantitative reverse transcription polymerase chain
reaction in the human hepatocellular carcinoma cell line Hep3B under
aerobic and hypoxic conditions (0.1% O: for 24 h) without or with cytokine
stimulation (interleukin-1, interleukin-6, tumor necrosis factor-alpha or
transforming growth factor-beta) under both aeration conditions exam-
ined. ?-actin was used as a loading control. Bar graphs show band intensities
after densitometric evaluation. Representative experiment of three different
experiments. IL: Interleukin; TNF-? : Tumor necrosis factor-alpha; TGF-?: Trans-
forming growth factor-beta; HIF-1? : Hypoxia-inducible factor-1 alpha.
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and Schuell, Dassel, Germany). Non-specific binding
was blocked by 5% non-fat milk powder in Tris-buffered
saline (TBS) overnight at 4 ‘C followed by incubation
with the NDRG1 primary antibody (ab8448, Abcam,
Cambridge, United Kingdom), diluted 1:1000 in 2.5%
non-fat milk powder in TBS for 1 h at room tempera-
ture. Blots were washed twice in 'TBS/0.05% Tween-20
(Bio-Rad, Munich, Germany) and then three times in
TBS for 5-10 min, each. The secondary antibody, goat
anti-rabbit-HRP (stock solution: 400 ? g/ml., DakoCyto-
mation, Denmark), was incubated at a dilution of 1:2000
for one additional hour at room temperature followed by
five washing steps as described above. Detection of the
bound antibodies was accomplished by membrane de-
velopment with electroluminescence (ECL) plus a West-
ern blotting detection system (Amersham Biosciences,
Cambridge, United Kingdom) for 5 min with subsequent
development of the Hyperfilm ECL (Amersham) used
for detection purposes.

Determination of CA9 expression via fluorescence
activated cell sorter analysis

CA9 expression was determined by flow cytofluorom-
etry employing the fluorescence activated cell sorter
(FACS) Calibur™ flow cytofluorometer (Becton-Dickin-
son, Heidelberg, Germany, low-power argon laser excita-
tion at 488 nm) and CellQuest Pro™ software as cell-
associated fluorescence. For each analysis, about 10.000
gated events were collected. The experimental basis was
previously described*” and was successfully applied after
modification. Hep3B cells were kept under aerobic as
well as hypoxic (0.1% O2) conditions for 24 h.
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Densitometric evaluation of Western blotting and the
statistical analysis of measurements

Protein expression signal strengths on Western blotting
were determined with 1D Kodak Image analysis soft-
ware. The signals were measured in Kodak light units
(KLU) and divided by the corresponding signals of the
loading controls ?-tubulin and ?-actin, as previously de-
scribed™*. The relative changes in protein expression
resulting from hypoxic conditions, or hypoxic conditions
with subsequent reoxygenation were analysed in relation
to the 24 h normoxic value. Three to four individual ex-
periments were always performed. The Mann-Whitney
U test for independent samples was used to analyse
these data. The Student’s 7 test for unpaired samples was
used to analyse overall cell numbers. In the two tests P
< 0.05 was considered to be statistically significant. All
tests were carried out using the statistical package SPSS,
release 12.0.1 for Windows (SPSS Inc., Chicago, 1L,
United States).

RESULTS

Analysis of HIF-1? regulation by IL-1, IL-6, TNF-? , TGF-?
and hypoxia by Western blotting and flow cytometry
Results of the semiquantitative RT-PCR series of experi-
ments showed that HIF-1? mRNA was evenly expressed
in the cells examined (Figure 1) which were under nor-
moxic aeration or conditions with or without IL.-1, IL.-6,
TNF-? or TGF-? stimulation for 24 h, and showed no
HIF-1? mRNA up-regulation which is a common charac-
teristic of tumour cells under hypoxic aeration conditions.
In contrast, and in parallel sets of experiments, HIF-
1? nuclear protein expression was clearly up-regulated
under severe hypoxic conditions (0.1% Oz) without IL-1,
IL-6, TNF-? or TGF-? stimulation for 24 h, confirming
oxygen-dependent HIF-1? expression regulation. This
severe hypoxia-induced expression rate was almost dou-
bled with IL-1, IL.-6, TNF-? or TGF-? stimulation for
24 h under severe hypoxic conditions (0.1% O2) (Figure 2).

Analysis of CA9 regulation by IL-1, IL-6, TNF-? , TGF-?
and hypoxia by Western blotting and FacsScan analysis
Intracellular CA9 protein levels expressed in response
to in vitro hypoxia in addition to CA9 protein levels from
whole-cell lysates maintained under normoxic conditions
were detectable in a cell type-specific fashion (Figure 3).
Here, CA9 protein expression was cleatly up-regulated
under severe hypoxic conditions (0.1% O32) without
stimulation with IL-1, IL.-6, TNF-? or TGF-? for 24 h
respectively, confirming the oxygen-dependent CA9 pro-
tein regulation. This severe hypoxia induced CA9 expres-
sion rate was almost doubled with IL.-1, IL.-6, TNF-? or
TGF-? stimulation for 24 h under severe hypoxic condi-
tions (0.1% Oz) (Figure 3).

Furthermore, CA9 expression was determined by
flow cytofluorometry employing the FACSCalibur™
flow cytofluorometer (Becton-Dickinson, Heidelberg,
Germany, low-power argon laser excitation at 488 nm)
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Figure 5 Regulation of hypoxia-inducible carbonic anhydrase 9 mRNA
level via semiquantitative reverse transcription polymerase chain reaction
in vitro in the hepatocellular carcinoma cell line Hep3B under aerobic and
hypoxic conditions (0.1% O: for 24 h) with or without cytokine stimulation
(interleukin-1, interleukin-6, tumor necrosis factor-alpha or transforming
growth factor-beta) under both aeration conditions and B-actin as loading
control. IL: Interleukin; TNF-o.: Tumor necrosis factor-alpha; TGF-B: Trans-
forming growth factor-beta; CA9: Carbonic anhydrase 9.
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regulated by HIF-1q,, has been shown to be induced by
hypoxia in various malignant cells 7 vitro.

CAD9 is under the control of a vHL tumour suppres-
sor gene[sz], while the loss of function of this gene may
result in the up-regulation of HIF-1a and CA9 in af-
fected cells. The observed relative (Figures 3-5, 6 respec-
tively), differences in expression between CA9 protein
and the corresponding CA9 mRNA may be explained
by different post-transcriptional processing or post-tran-
scriptional regulation of CA9 mRNA by CA9 protein
levels®™>*, High basal levels of HIF-1ow and CA9 under
normoxic conditions may be an adaptive response in
cells with increased metabolic demands or altered signal
transduction pathways which are unrelated to hypoxia,
but govern HIF-1 cellular activity””, Using flow cytom-
etry we were able to accurately discriminate CA9-nega-
tive and -positive cells iz vitro (Figure 5). The measured
percentages of CA9 positive cells closely reflected the
hypoxic status of the cells. Cytokines belonging to the
examined families regulated the HIF-1a-dependent CA9
expression under normoxic conditions and enhanced the
development of this expression pattern due to the shift
in oxygenation conditions towards the extreme hypoxic
condidons[17—19,25,30,54—64].

Within this context, TGF-B-influenced functional
CA9 regulation was indirect and complex. TGF-f ac-
tivates hCA9 gene transcription, thereby causing an
increase in mRNA and protein levels of hCA9. This
up-regulation may occur in an indirect manner since
there are no Smad binding elements available in the
hCA9 promoter region. TGF has a clear role in HIF-1q
stabilization under normoxia*’; in addition, the hCA9
promoter is transcriptionally regulated by the HRE pres-
ent within the promoter region[w, therefore, TGF-f31
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transcriptionally up-regulates the hCA9 promoter. This
might suggest that the TGF-B1-mediated HIF-1o regu-
lated up-regulation of ACA9 gene expression is via the
TGF-B pathway which as a consequence is responsible
of this functionally important regulation leading to the
high level of HCA9 expression in Hep3B cells.

The cytokines belonging to the examined cytokine
families positively regulated the HIF-1ow dependent CA9
expression under normoxic conditions, and enhanced the
CA9 mRNA and protein expression level pattern due to
the oxygenation conditions under extreme hypoxic con-
ditions. Within this context, cancer cell type expression
pattern or tendency specificity resulted from stimulation
with cytokines and may be true for all cytokines exam-
ined, with the exception of TNF-q which might display
other expression patterns or tendencies (Figure 6), as in
the case of HT-29 human colon adenocarcinoma cells'®”.

Until now, the detailed functional CA9 gene regula-
tion in human tumours, especially HCC, was unknown
both under hypoxia and normoxic oxygenation condi-
tions, and combined with the stimulatory effect of the
different signal transduction pathways, especially 1L-1,
IL-6, TNF-o and TGF-B1, it is now partially clear in
which cancer tissue they play a regulatory role™" TL-1,
IL-6, TNF-o and TGF-B1 induced an increase in the
CA9 protein level in HCC cells, which may suggest
potential targets for new and more specific approaches
to cancer treatment and prevention, since CA9 overex-
pression in the tumour is mainly responsible for tumour
resistance to both radiotherapy and/or chemotherapy-
based treatment approaches (it was indicated that IL-1
was responsible for radio-resistance in murine tissues™”,
and that IL-1 regulated stimulation is responsible alone
or in combination with the other cytokines due to the tu-
mour starvation effect)[ss]. The down-regulation of CA9
expression (with respect to the role of the post-trans-
lational regulatory effect on expression[w] by interfering
with IL-1, IL-6, TNF-o and TGF-B1 signalling leading
to basal expression level without affecting the funda-
mental cellular functions of the targeted HCC cells)
should be respected when designing new approaches or
modifying existing approaches with respect to the con-
sequences associated with the knockout of these genes
during human cancer progression. We also demonstrated
that IL-1, IL-6, TNF-a and TGF-f transcription up-
regulated /CA9 gene expression in HCC which has an
important role in hypoxia and consequently metastasis
of tumours. This regulatory cycle is of potential impoz-
tance in the induction, as well as, in the activation of nu-
merous factors implicated in the pathogenesis of cancer.
Therefore, further studies to explote the mechanism(s)
involved or related to this regulative process are required.
There are two possible explanations for the regulatory
behaviour of the regulated HIF-1a-dependent CA9 ex-
pression under normoxic or hypoxic conditions, either it
enhanced this expression or it was due to the stimulatory
effect of IL-1, IL-6, TNF-q, and TGF-f1, or there was
dynamic interplay between hypoxia and the stimulatory
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Figure 6 Hypoxia-inducible factor-1 alpha induced regulation of hypoxia-induced carbonic anhydrase 9 expression in human tumor cells without or with
stimulation. A: Under normoxic conditions in the tumour cell microenvironment, hypoxia-inducible factor-1 alpha (HIF-1?) is rapidly degraded via the von Hippel-
Lindau tumour suppressor gene product (pVHL) - mediated proteasome pathway; B: Following a shift in tumour environment aeration conditions from normoxic to
hypoxic aeration conditions, HIF-1? subunit becomes stable and translocates into the cellular nucleus and interacts with co-activators of which its transcription ma-
chinery consists if e.g. p300/CBP to modulate the transcriptional activity of numerous hypoxia inducible genes, such as carbonic anhydrase 9 (CA9) in our case, and
about 61 other hypoxia induced genes®®: C: When the cells are stimulated under normoxia with either interleukin (IL)-1, IL-6, tumor necrosis factor-alpha (TNF-?)
or transforming growth factor-beta (TGF-?), the transcription factor HIF-1? subunit becomes stable despite the oxygenation status of the tumour environment and
translocates into the cellular nucleus and interacts with co-activators of which its transcription machinery consists of e.g. p300/CBP to modulate the transcriptional
activity of CA9 with a similar expression to that under hypoxia; D: Experimental stimulation with either IL-1, IL-6, TNF-? or TGF-?1 under hypoxia increases the CA9
level to almost double the expression rate under hypoxic conditions with the stimulation of these cytokines due to increased HIF-1a translocation into the nucleus and
increased binding rate to the hypoxia response element element within the CA9 promoter region.
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tion of hepatic stellate cells (HSCs) is driven by an array of cytokines of which
transforming growth factor beta (TGF-B) has proven to be the fibrogenic master
cytokine stimulating HSCs by autocrine and paracrine mechanisms. As a result
of treatment via hepato-surgery and because only 10%-20% of HCCs can be
removed completely, patients have a short life expectancy of 3 mo to 6 mo.

Research frontiers

Carbonic anhydrase 9 (CA9), is a hypoxia induced gene and acts as a tumour
hypoxia marker as well as an indicator and a potential therapeutic target in
different human cancers. Transcriptional regulation of transmembrane protein
CA9 is complex and the transcriptional activation of CA9 by TGF-B and other
cytokine families is consistent with hCA9 mRNA levels revealed by reverse
transcription polymerase chain reaction and human CA9 protein expression lev-
els by flow cytometry in Hep3B cells in a cell-specific manner. The findings from
this series of experiments showed that besides hypoxia as a positive regulator
of CA9 expression in HCC, the four signal transduction pathways, interleukin
(IL)-1, IL-6, tumor necrosis factor-alpha (TNF-a) and TGF-B, positively influ-
ence CA9 expression in HCC both under normoxic and hypoxic conditions.
These findings may potentially be considered in the design of anti-cancer thera-
peutic approaches involving the CA9 gene as a positive disease regulator in
human cancers.

Innovations and breakthroughs

Due to the regulatory effect of CA9 on the physiological condition of the human
tumor tissue microenviroment, therapeutic approaches used against these tu-
mors are not normally successful due to resistance to treatment modalities such
as radiotherapeutic or chemotherapeutic modalities. The results of this experi-
mental series highlight the functional regulatory role of IL-1, IL-6, TGF-B1 and
TNF-a which led to an increase in the expression of CA9 in tumor tissue cells.
As a consequence, these important data provide functional points of interaction
for the inhibition or down-regulation of CA9 expression via tailored gene thera-
peutic modalities such as siRNA, adenoviral or retroviral vectors carrying genes
acting as functional down-regulators. This is a pre-requisite step for the applica-
tion of therapeutic approaches aiming to optimize the outcome of these therapies
and provide a better quality of life for cancer patients undergoing treatment.

Applications

The results of this study show the regulatory events of the hypoxia induced
gene CA9 both via oxygenation deprivation in tumor cells and via the stimula-
tory effect of different cytokine families with related expression patterns.
Terminology

Hypoxia is a pathological condition in a certain region of the body, namely the
tissues of organs are deprived of adequate oxygen due to the failure to deliver
oxygen to target tissues. The difference between normal oxygen supply and
demand at the cellular level may result in hypoxic conditions. The oxygenation
state where oxygen is absent is called anoxia. Normoxia, normal oxygen con-
centration as a result of a normal or adequate oxygen supply at the cellular
level is typically 20%-21% in the atmosphere or 2%-3% in the physiological
context. HCC accounts for most liver cancers and differs from metastatic liver
cancer, which starts in another body organ such as breast or lung and dissemi-
nates towards the liver. The cause of liver cancer is usually the unidirectional
development of liver fibrosis into liver cirrhosis. Different factors, besides genet-
ic predisposition, favour this development and include; alcohol abuse, autoim-
mune diseases of the liver, hepatitis B or C virus infection, chronic liver inflam-
mation, and hemochromatosis; cytokines are small cell-signalling non-hormonal
protein molecules functioning in the intercellular communication. Cytokines can
be classified as proteins, peptides, or glycoproteins and include a large family
of regulators produced by cells of different embryonic origin; tumour therapy
refers to the approaches applied for various cancers in humans. These include
radiation therapy, surgical removal of cancer tissue, drugs or other substances
that block cancer growth and spread by interfering with specific molecules in-
volved in tumour growth and progression including agents which interfere with
cell growth signalling or tumour blood vessel development, cancer cells specific
death promotion, stimulating the immune system to destroy specific cancer
cells, and toxic chemical agents delivered into cancer cells as well as gene
therapeutic modalities; Tumour microenvironment: The extracellular environ-
ment present in a very small region of a solid tumour. Cells in different areas of
solid tumours will have markedly different microenvironments; Angiogenesis:
The formation of new blood vessels.

Peer review
Due to its clear regulatory behaviour under hypoxic condition in human tumor
cells, NDRGH1 represents an additional diagnostic marker for brain tumor detec-
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tion, due to the role of hypoxia in regulating this gene, and it can represent a
potential target for tumor treatment in human glioblastoma.
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Primary natural killer/T-cell (NK/T-cell) lymphoma of the

gastrointestinal tract is a very rare disease with a poor
prognosis, and the duodenum is quite extraordinary
as a primary lesion site. Here, we describe a unique
case of a primary duodenal NK/T-cell lymphoma in a INTRODUCTION

26-year-old man who presented with abdominal pain Lymphoma is a heterogeneous disease as there is a great
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variety in the biology of normal lymphocytes and clini-
cal behavior is different. The World Health Organization
classification divides lymphoma biologically into B cell
and T cell/natural killer (NK) cell lineages which are
commonly called non-Hodgkin’s lymphoma (INHL). The
incidence of the vatious subtypes varies widely as some
lesions appear to be peculiar to particular sites and ethnic
groups''. Primary NHL of the duodenum is an uncom-
mon primary tumor of the gastrointestinal tract which
accounts for less than 12% of all NHL™Y. The majority
of these lymphomas arise in the stomach, with less than
30% arising in the small intestine”. The incidence of
lymphoma decreases from the ileum to the jejunum to
the duodenum!"’. The NK cell type can be classified into
3 subgroups: NK/T-cell lymphoma nasal/nasal type,
NK cell leukemia and chronic lymphoproliferative disor-
ders of NK cells™”. Of the NHL subtypes, NK/T-cell
lymphoma nasal type is very rare, predominantly found
in East Asia, and there it makes up 2%-10% of NHL",
Tt is primatily located in the nasal/nasopharyngeal region
(75%), the skin (4%), the gastrointestinal tract (6%), the
bone marrow and the spleenm. NK/T-cell lymphomas
in the gastrointestinal tract, especially those occurring in
the duodenum, are rare. Herein, we report a rare case of
primary duodenal NK/T-cell lymphoma with massive
bleeding;

CASE REPORT

A 26-year-old man was admitted to our hospital due to
a 2 mo history of abdominal pain with weight loss. He
had a medical history of hyperlipidemia and hyperten-
sion, but denied history of alcohol consumption or drug
abuse. Both his grandfather and uncle had a history of
pulmonary tuberculosis (IB). Two months prior to ad-
mission, he developed symptoms of early satiety, poor
appetite, and abdominal fullness. Thereafter, he devel-
oped a dry cough, malaise, and dyspnea on exertion.

Low fever, night sweats, and a 14 kg weight loss were
also noted during this period. On physical examination,
his chest showed bilateral decreased breath sounds at the
lung bases. His abdomen was hard and tender without
organomegaly. Shifting dullness and rebound tenderness
were also noted. Enlargement of the cervical or axillary
lymph nodes were identified. Laboratory tests revealed
the presence of occult blood in his stools, microcytic
anemia (Hb: 11.1 g/dL, normal 13.1-17.2 ¢/dL), and
hypoalbuminemia (albumin: 2.3 g/dL, normal 3.6-5.1
g/dL). The white blood cell count, platelet count, results
of coagulation studies, liver and renal function tests,
and levels of electrolytes were normal. The fecal occult
blood test using an enzyme immunoassay was 214.6 ng/
mL (normal, < 12 ng/mL).

A chest radiograph and thoracic ultrasonography
revealed bilateral moderate pleural effusions. Abdominal
ultrasonography demonstrated thickened peritoneum
with 2 moderate amount of ascites without liver cir-
rhosis. Diagnostic paracentesis and thoracocentesis both
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yielded exudative fluid that predominantly contained
mononuclear cells. The serum level of CA-125 was
727.2 U/mlL (normal, < 35 U/mL), while the serum cat-
cinoembryonic antigen and CA-199 levels were within
the normal range. Serum anti-immunodeficiency virus
was negative. The level of CA-125 in the ascitic fluid
was markedly elevated at 2008.5 U/mL. Although the
results of acidfast staining tests were negative in the
ascites and pleural effusions, TB peritonitis was initially
suspected on the basis of the patient’s symptoms, and el-
evated CA-125 level in the serum and ascites. However,
the adenosine deaminase level in the ascitic fluid was 30
U/ml. In addition, TB-PCR and TB culture of ascitic
fluid yielded negative findings. Analysis of ascites did
not reveal growth of common microorganisms or the
presence of malignant cells.

Abdominal computed tomography scan revealed
multiple enlarged retroperitoneal lymph nodes, sur-
rounding the abdominal blood vessels and organs (Fig-
ure 1A-C). Abdominal ultrasonography examination
indicated a cavitary mass between the distal jejunum and
proximal ileum (Figure 1D). A barium study of the small
intestine also showed a cavitary mass lesion with muco-
sal destruction between the distal jejunum and proximal
ileum, and focal segmental jejunal wall rigidity with loss
of mucosal folds (data not shown). Bone marrow labo-
ratory testing showed tumor infiltration.

After two weeks of hospitalization, abdominal pain
progressed markedly within a few days, with the devel-
opment of hematemesis and melena. Thus, emergency
upper gastrointestinal endoscopy was carried out in our
endoscopy unit. The upper gastrointestinal endoscopy
showed a large amount of fresh blood in the stomach
without a bleeding site or mucosal lesion. Vascular de-
formity and erosive or active ulcers wete not observed in
the duodenal bulb. When the endoscope was placed in
the descendent duodenum and horizontal junction, an ir-
regular ulcer with mucosal edema, destruction, necrosis, a
hyperplastic nodule and active bleeding were observed in
the duodenal posterior wall (Figure 2). After endoscopic
hemostasis, a biopsy was obtained for pathological evalu-
ation. Colonoscopy showed a smooth mucosa without
erosion, ulcer or neoplasm (data not shown). Microscopi-
cally, the biopsy specimens revealed a monotonous popu-
lation of atypical lymphoid cells with scanty cytoplasm,
mucosal glands widely spaced or lost, mucosal necrosis
and hemorrhage (Figure 3). Pathologic features did not
support Crohn’s disease. The immunohistochemical study
was positive for CD3, CD56 and T cell intracytoplasmic
antigen 1 (TTA1), but negative for CD20 and CD23 (Fig-
ure 4A-E). The zn situ hybridization of Epstein-Barr virus
encoded small nuclear RNAs was positive (Figure 4F).
On the basis of the pathological characteristics, a diag-
nosis of NK/T-cell lymphoma was made. A whole body
fluorodeoxyglucose (FDG) positron emission tomogra-
phy scan showed intensely increased FDG uptake involv-
ing most of the intra-abdominal region (omentum/mes-
entary/petitoneum) and in the lumbar pre/para-vertebral
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Figure 1 Abdominal computed tomography scan and ultrasonography examination revealed a cavitary mass between the distal jejunum and proximal il-
eum with multiple enlarged retroperitoneal lymph nodes. A: Plain computed tomography (CT) scan image; B: CT image in the arterial phase of contrast enhance-
ment; C: CT image in the parenchymal phase of contrast enhancement; D: Ultrasonography image.

Figure 2 Images of the emergency endoscopy. The endoscopy showed an irregular ulcer with mucosal edema, destruction, necrosis, a hyperplastic nodule and
active bleeding in the duodenal posterior wall.

region (retroperitoneal lymph nodes) (data not shown). Ann Arbor staging in this patient was stage [V. Hemor-
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Figure 3 Photomicrograph of biopsy specimens. A: A large numbers of atypical cells infiltrated the mucosa and mucosal glands became widely spaced or lost
[hematoxylin and eosin (HE) stain , x 100]; B: The tumor was composed of medium-sized cells (HE stain, x 400); C: The large cells admixed with small cells (HE stain, x
400); D: Coagulative necrosis and admixed apoptotic bodies were observed in the specimens (HE stain, x 400).

Tk
Ty | )
it b

Figure 4 Immunohistochemical characteristics of tumor cells. A: Neoplastic cells showed strong staining for cytoplasmic CD3; B: Positive membranous staining
for CD56; C: Strong granular staining for TIA1; D: Negative staining for CD23; E: Negative staining for CD20; F: In situ hybridization showed marked nuclear labeling
of EBER. EBER: Epstein-Barr virus encoded small nuclear RNA.

rhage was controlled following esophagogastroscopy. He apy, but died of disease progression and consequential
received several courses of EPCOH formula chemother- severe infections 2 mo later.
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DISCUSSION

Primary extranodal lymphomas are a heterogeneous
group of diseases which have diverse etiology, pathogen-
esis, patterns of presentation and outcomes. The com-
monest site of extranodal NHL is the gastrointestinal
tract, but virtually every extranodal location has been
reportedlg]. Of these 50%-60% occur in the stomach
and 20%-30% in the small intestine. The most common
site in the small intestine is the ileocecal region, and the
least common site is the duodenum. The incidence of
lymphoma in the gastrointestinal tract depends on the
amount of lymphoid tissue present in a particular seg-
ment”. The most common pathology types are diffuse
large B-cell lymphoma, marginal zone B cell lymphoma-
mucosa associated tissue and mantle cell lyrnphoma[10J
As only a few gastrointestinal NK/T-cell lymphomas
have been reported to date, duodenal NK/T-cell lym-
phoma is extremely rare.

NK/T-cell lymphoma is an aggressive malignancy
with vascular destruction and tissue necrosis, and is an
unusual type of NHL which is categorized as nasal and
extranodal NK/T-cell lymphoma by the primary tumor
lesion. The nasal cavity is the most common location,
while the others show an extranodal presentation such
as the skin, soft tissue, testis, lung, gastrointestinal tract,
and central nervous system'”. Lymphomas in the gas-
trointestinal tract are difficult to diagnose early due to
their nonspecific symptoms“”. Gastric and colonic lym-
phomas can be diagnosed zia conventional endoscopy“zj.
However, NK/T-cell lymphoma detived from the small
intestine, which has a low incidence, is mostly diagnosed
incidentally or when the patient presents with abdominal
pain. Vigilance against “hints” of small bowel tumors
and proper diagnostic tools are the key to preventing
complications including perforation, massive bleeding,
ileus, and to treat the disease when its spread is limited
and it is easy to cure.

Most patients with gastrointestinal lymphoma present
with vomiting, abdominal pain, weight loss, and fever.
Other features such as eatly satiety, symptoms of peptic
ulceration, bleeding in the form of hematemesis, melena,
anemia or non-specific symptoms like loss of appetite
may also be present. Bleeding duodenal ulcer is rarely a
presentation of duodenal lymphoma. Cases of primary
gastrointestinal lymphoma, particulatly primary duodenal
lymphoma can also present as jaundice. Most gastrointes-
tinal tract lymphomas are initially asymptomatic until the
tumor causes abdominal pain, abdominal mass, bleeding
and obstruction. Usually, patients do not pay much atten-
tion to mild gastrointestinal tract discomfort or changes
in bowel habits. The lack of specific clinical symptoms
and signs probably accounts for the delay in diagnosis. In
our case, as the tumor grew in the duodenum the patient
experienced abdominal pain initially and the tumor was
identified by endoscopy when upper gastrointestinal tract
bleeding appeared. Although the diagnosis was very clear
then, the disease was incurable.

In patients with primary gastrointestinal lymphoma,
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the overall 5-year survival rate is 47%, 5-year disease-free
survival is 40%, and 79% of patients die within the first
year of diagnosis. Important prognostic factors include
stage of the disease, extent of surgical resection, re-
sponse to treatment, serosal involvement, multimodality
treatment, and performance status of the patient. There-
fore, the best outcome for the patient depends on eatly
diagnosis and treatment. The most effective standard
treatment has not been established for this tumor'™",
A better response might be achieved in some cases with
accurate diagnosis in the early stage (stage 1 /1), after
intensive systemic chemotherapy-assisted radiotherapy.
In summary, the presenting symptoms of primary duo-
denal NK-/T-cell lymphoma in out patient were abdom-
inal pain and gastrointestinal bleeding. The duodenal
NK-/T-cell lymphoma was endoscopically characterized
by mucosal superficial erosion, irregular ulcer, edema,
destruction, necrosis, a hyperplastic nodule and active

bleeding;
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February 2-3, 2012

Stem Cells 2012 Conference and
Exhibition

San Diego, CA, United States

February 6-8, 2012

Mabhidol International Conference
on Infections and Cancers 2012
Bangkok, Thailand

February 12-17, 2012

Keystone Symposia: Cancer and
Metabolism

Alberta, Canada

February 22-25, 2012
Excellence in Oncology
Istanbul, Turkey

March 8-10, 2012

10th International Congress on
Targeted Anticancer Therapies
Amsterdam, Netherlands
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March 9-10, 2012

13th European Congress:
Perspectives in Lung Cancer
Amsterdam, Netherlands

March 14-16, 2012

BTOC-11 Biological Therapy of
Cancer

Munich, Germany

March 15-17, 2012

3rd Conference on Therapeutic
Resistance in Cancer

Quebec, Canada

March 29-30, 2012

Modern methods of diagnosis and
treatment of malignant tumors
Kiev, Ukraine

April 13-15, 2012
Asian Oncology Summit 2012
Singapore, Singapore

April 20-21, 2012

Diagnosis and treatment of
advanced forms of prostate cancer,
bladder cancer and kidney cancer
Kiev, Ukraine

April 20-22, 2012

The 9th Meeting of Asian Society for
Neuro-Oncology

Taipei, Taiwan

April 26-28, 2012

3rd International Video
Workshop on Radical Surgery in
Gynaecological Oncology
Prague, Czech Republic

April 28, 2012
Issues in Pediatric Oncology
Kiev, Ukraine

WJCO | www.wjgnet.com

May 5-6, 2012

Radiation Research Methods as A
Diagnostic and Therapeutic Support
in Oncology

Kiev, Ukraine

May 17-18, 2012

Eurasian forum on the management
of patients with tumors of the
gastrointestinal tract

Uman, Ukraine

June 16-17, 2012

Issues of Neurosurgery, vascular
neurosurgery, neurooncology, spinal
surgery and spinal cord

Kiev, Ukraine

July 7-10, 2012

22nd Biennial Congress of the
European Association for Cancer
Research

Barcelona, Spain

July 21-28, 2012
Cancer In Women
Hawaii, HI, United States

July 25-27, 2012

5th Latin American Conference on
Lung Cancer

Rio de Janeiro, Brazil

August 27-30, 2012
UICC World Cancer Congress 2012
Québec, Canada

September 6-8, 2012

The 8th International Jordanian
Oncology Society Conference
Amman, Jordan

September 27-28, 2012
Current issues of diagnosis and

treatment of oncogynecology
diseases
Ivano Frankivsk, Ukraine

September 27-29, 2012

European Conference of Oncology
Pharmacy

Budapest, Hungary

October 5-8, 2012

44th Congress of the International
Society of Paediatric Oncology
London, United Kingdom

October 13-16, 2012

14th Biennial Meeting of the
International Gynecologic Cancer
Society

Vancouver, Canada

October 19, 2012

Modern aspects of diagnosis and
treatment of breast cancer

Kiev, Ukraine

October 23-26, 2012

Sydney International Breast Cancer
Congress 2012

Sydney, Australia

October 27-28, 2012

Optimization methods for radiation
diagnosis in oncology

Odessa, Ukraine

November 6-9, 2012

24th EORTC-NCI-AACR
Symposium on "Molecular Targets
and Cancer Therapeutics"

Dublin, Ireland

November 16-17, 2012

17th Annual Perspectives in Thoracic
Oncology

New York, NY, United States
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INSTRUCTIONS TO AUTHORS

GENERAL INFORMATION

World Journal of Clinical Oncology (World | Clin Oncol, WJCO, online
ISSN 2218-4333, DOI: 10.53006) is a monthly peer-reviewed, on-
line, open-access (OA), journal supported by an editorial board
consisting of 316 experts in oncology from 33 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 WJCO 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 # 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 priority 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 WJCO is an open-access
journal, readers around the world can immediately download and
read, free of charge, high-quality, peer-reviewed articles from WJCO
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 readers: Readers 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) Maximiza-
tion 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 strength-
ening our team cultivation and construction so that every employee,
in an open, fair and transpatrent environment, could contribute their
wisdom to edit and publish high-quality articles, thereby realizing the
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maximization of the personal benefits of editorial board members,
authors and readers, and yielding the greatest social and economic
benefits.

Aims and scope

The aim of WJCO is to report rapidly new theories, methods and
techniques for prevention, diagnosis, treatment, rehabilitation and
nursing in the field of oncology. W]CO covers etiology, epidemiology,
evidence-based medicine, informatics, diagnostic imaging, endoscopy,
tumor recurrence and metastasis, tumor stem cells, radiotherapy, che-
motherapy, interventional radiology, palliative therapy, clinical chemo-
therapy, biological therapy, minimally invasive therapy, physiotherapy,
psycho-oncology, comprehensive therapy, oncology-related traditional
medicine, integrated Chinese and Western medicine, and nursing,
WJCO covers tumors in vatious organs/tissues, including the female
reproductive system, bone and soft tissue, tespiratory system, urinary
system, endocrine system, skin, breast, nervous system, head and
neck, digestive system, and hematologic and lymphatic system. The
journal also publishes original articles and reviews that report the re-
sults of applied and basic research in fields related to oncology, such
as immunology, physiopathology, cell biology, pharmacology, medical
genetics, and pharmacology of Chinese herbs.

Columns

The columns in the issues of WJCO will include: (1) Editorial: To
introduce and comment on major advances and developments in the
field; (2) Frontier: To review representative achievements, comment
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 commen-
tary on common issues of this hot topic, and (C) a commentary 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 research; (6) Guidelines for
Clinical Practice: To provide guidelines for clinical diagnosis and treat-
ment; (7) Review: To review systemically progress and unresolved
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 oncology; (9) Brief Articles: To
briefly report the novel and innovative findings in oncology; (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 I]CO,
or to introduce and comment on a controversial issue of general
interest; (12) Book Reviews: To introduce and comment on quality
monographs of oncology; and (13) Guidelines: To introduce consen-
suses and guidelines reached by international and national academic
authorities worldwide on the research oncology.

Name of journal
World Journal of Clinical Oncology

ISSN
ISSN 2218-4333 (online)

Editor-in-chief

Stuart K Calderwood, PhD, Associate Professor, Director
Molecular and Cellular Radiation Oncology, Department of
Radiation Oncology, Beth Israel Deaconess Medical Center,
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02215, United States

Editorial Office
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Editorial Department: Room 903, Building D,
Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
E-mail: wjco@wijgnet.com

http:/ /www.wjgnet.com

Telephone: +86-10-85381892

Fax: +86-10-85381893

Indexed and Abstracted in
PubMed Central, PubMed, Digital Object Identifier, 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.

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 (linear, 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
standard errors. Give the number of observations 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 po-
tential bias, I/7JCO requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in trelation 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:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://www.icmje.
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 otganizations], and has received tesearch 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
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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 conform 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
Ttials) 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.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book An-
tiqua with ample margins. Number all pages consecutively, and start
each of the following sections on a new page: Title Page, Abstract, In-
troduction, Materials and Methods, Results, Discussion, Acknowledge-
ments, References, Tables, Figures, and Figure Legends. Neither the
editors nor the publisher are responsible for the opinions exptessed by
contributors. Manuscripts formally accepted for publication become
the permanent property of Baishideng Publishing Group Co., Lim-
ited, 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
manusctipts. 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 per-
formance and reporting of clinical trials, we endorse the policy of the
ICMJE to refuse to publish papers on clinical trial results if the trial
was not recorded in a publicly-accessible registry at its outset. The only
register now available, to our knowledge, is http://wwwclinicaltrials.
gov sponsored by the United States National Library of Medicine and
we encourage 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 article to ensure the privacy and se-
crecy 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/2218-43330ffice. Authors ate
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/2218-4333/g_info_
20100722172206.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wico@
wijgnet.com, or by telephone: +86-10-85381892. If you submit your
manuscript online, do not make a postal contribution. Repeated
online 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
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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
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 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 JE 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 L. and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive 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, affiliation, 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, University of California, Box 0538, San Francisco, CA
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g.
Telephone: +86-10-59080039 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 IWJCO, reviewers
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, Shanghai,
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
University, Chengdu, Sichuan Province, China.
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Instructions to authors

Abstract

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

An informative, structured abstracts of no less 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 less than 140 words); RESULTS (no
less 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 »s 3.61 + 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,
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/2218-4333/¢_info_listhtm.

Hlustrations

Figures should be numbered as 1, 2, 3, ¢#., and mentioned clearly
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.wignet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wignet.com/1007-9327/13/4891.pdf; http://www.
wignet.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
legend rather than on the bar itself. File names should identify
the figure and panel. Avoid layering type directly over shaded or
textured areas. Please use uniform legends for the same subjects.
For example: Figure 1 Pathological changes in atrophic gastritis
after treatment. A: ...; B: .; C: .; D: s Eo L B GrLllete Tt s
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 series 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, °F, ’F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ® o, m, O, A, A\, e« in a certain
sequence.
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Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals
according to the citation order in the text. Put reference numbers
in square brackets in superscript at the end of citation content or
after the cited author’s name. For citation content which is part of
the narration, the coding number and squate brackets should be
typeset normally. For example, “Crohn’s disease (CD) is associated
with increased intestinal permeability!””. If references are cited
directly in the text, they should be put together within the text, for
example, “From references!"”**Y we know that...”

When the authors write the references, please ensure that
the order in text is the same as in the references section, and also
ensure the spelling accuracy of the first authot’s name. Do not list
the same citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list,
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.ctossref.
otg/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-
faced letters. The family name of all authors should be typed with
the initial letter capitalized, followed by their abbreviated first
and middle initials. (For example, Lian-Sheng Ma is abbreviated
as Ma LS, Bo-Rong Pan as Pan BR). The title of the cited article
and italicized journal title (journal title should be in its abbreviated
form as shown in PubMed), publication date, volume number (in
black), start page, and end page [PMID: 11819634 DOI: 10.3748/
wjg 13.5396].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English journal article (list all anthors and include the PMID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg13.
6350]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang X7, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
thoea. Shijie Huaren Xiaohna Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press

Organization as anthor

4  Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
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v

PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]

Both personal anthors and an organigation as author

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01 ju.
0000067940.76090.73]

No anthor given

6 21st century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184

Volume with supplement

7  Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 X]

Lssue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRS.A
Careaction 2002; 1-6 [PMID: 12154804|

Books

Personal author(s)

10  Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11  Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
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Units
Use SI 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, ex. Arabic
numetrals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2218-4333/
g info_20100723153305.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated
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 abbteviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: # time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EcwRI, Hindl, BawHI, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E coli, ete.

Examples for paper writing
Editorial: http://www.wjgnet.com/2218-4333/g_info_201007
23140942.htm

Frontier: http://www.wjgnet.com/2218-4333/¢_info_201007
23141035.htm

Topic highlight: http:/ /www.wjgnet.com/2218-4333/¢_info_2010
0723141239 .htm

Observation: http://www.wignet.com/2218-4333/¢_info_201007
23141532.htm

Guidelines for basic research: http:/ /wwwwijgnet.com/2218-4333/
g _info_20100723142040.htm

Guidelines for clinical practice: http://www.wjgnet.com/2218-
5836/¢_info_20100723142248.htm

Review: http://www.wjgnet.com/2218-4333/g_info_201007
23145519.htm

Original articles: http://wwwwignet.com/2218-4333/¢_info_2010
0723145856.htm

Brief articles: http://www.wjgnet.com/2218-4333/¢_info_201007
23150253.htm

Case report: http://wwwwijgnet.com/2218-4333/¢_info_201007
23150420.htm

Lettets to the editor: http://wwwwjgnet.com/2218-4333/¢g_info_
20100723150642.htm

Book reviews: http://wwwwignet.com/2218-4333/¢_info_201007
23150839.htm
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Instructions to authors

Guidelines: http://www.wijgnet.com/2218-4333/¢_info_201007
23150924.htm

SUBMISSION OF THE REVISED
MANUSCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of WJ]CO.
The revised version including manuscript and high-resolution image
figures (if any) should be te-submitted online (http://www.wignet.
com/2218-43330ffice/). The author should send the copyright
transfer letter, responses to the reviewers, English language Grade B
certificate (for non-native speakers of English) and final manuscript
checklist to wjco@wjgnet.com.

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 Copytight assignment form from http://www.
wjgnet.com/2218-4333/¢_info_20100723153117 htm.

Responses to reviewers

Please revise 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/2218-4333/
g_info_20100723152755.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

IW]CO will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manuscript 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 manuscript. 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 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

WJCO 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. Publication fee: 1300 USD per article. Editorial, topic
highlights, original articles, brief articles, book reviews and letters to
the editor are published free of charge.
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