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Abstract
Bone marrow cell death and proliferation are regulated 
by multiple factors including genetic and epigenetic al-
terations of hematopoietic cells, crosstalk of hematopoi-
etic cells with bone marrow mesenchymal cells through 
direct cell-cell interaction or cytokine/chemokine pro-
duction, vascularity of the bone marrow, and interac-
tions of sympathetic nerve system with hematopoiesis. 
Cell proliferation usually predominates over cell death 
in neoplastic processes such as leukemia and myelo-
proliferative neoplasms, while apoptotic processes also 
have a significant role in the pathogenesis of myelo-
dysplastic syndromes. Recently, hematopoietic stem 
cells (HSCs) and leukemia stem cells (LSCs) have been 
identified and their characters on self renewal process, 
differentiation, cell dynamics and drug resistance have 
been implicated. Although most leukemia cells are 
initially sensitive to chemo- or radiotherapy, LSCs are 
resistant and considered to be the basis for disease 
relapse after initial response. HSCs and LSCs may use 
similar interactions with bone marrow microenviron-
ment. However, bone marrow microenvironment called 
niche should influence the normal as well as malignant 
hematopoiesis in different manners. Recent studies 

have expanded the number of cell types constituting 
bone marrow niche and made the issue more complex. 
Since the majority of excellent and contributing studies 
on bone marrow niches have been performed in animal 
models, niches in human tissues are beginning to be 
localized and characterized. In this article, we summa-
rize the relation of hematopoietic cells with niches and 
hope to point a hint to the novel strategy for treatment 
of malignant proliferation of hematopoietic cells.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Cell dynamics of  hematopoietic cells/leukemic cells may 
be regulated by multiple factors in the bone marrow. Re-
cently, interactions of  hematopoietic stem cells (HSCs) 
with the bone marrow microenvironment have been ex-
tensively studied mainly using animal models with genetic 
modification. Many signaling pathways such as CXCR4/
CXCL12, Jagged/Notch, Wnt, Ang-1/Tie2, SCF, very 
late antigen-4 (VLA-4), VCAM-1, and TGF have been 
shown to regulate the self-renewal, differentiation, prolif-
eration, and apoptosis/senescence of  HSCs[1-11]. Mecha-
nisms of  crosstalk between hematopoietic cells and the 
bone marrow microenvironment would be closely associ-
ated with the pathogenesis of  hematologic diseases in-
cluding malignancies. Although leukemia cells are thought 
to harbor cell-autonomous mutations, the interaction 
with the microenvironment should play an important role 
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in the regulation of  leukemia cell dynamics[12]. This article 
reiterates the importance of  mechanisms affecting the 
functions of  the bone marrow microenvironment on the 
proliferation/apoptosis of  hematopoietic/leukemia cells.

HSCS AND THEIR NICHE
The HSCs have two opposing characters - maintenance 
of  an undifferentiated state analogous to pluripotent stem 
cells, and the execution of  tissue-specific hematopoietic 
functions[13]. In the bone marrow, characters of  HSCs are 
maintained within a special microenvironment called a 
niche. The concept of  niches was proposed in the 1970s; 
however, the nature and function of  these stromal struc-
tures remains unclear. HSCs are in contact with bone-
lining osteoblastic cells, but only a part of  the HSCs seem 
to be located in this endosteal niche region. Instead, many 
HSCs are found in association with the sinusoidal endo-
thelium, referred to as the vascular niche. However, osteo-
blast depletion results in extramedullary hematopoiesis, 
suggesting that a vascular niche alone is not sufficient to 
maintain hematopoiesis[14]. Endosteal and vascular niches 
might regulate different HSC populations, although recent 
data depicts a more complicated feature, with functional 
crosstalk between cells in these two regions[2,15,16].

Recently it was suggested that primitive mesenchymal 
cells, including CXCL12-abundant reticular cells[17-20], nes-
tin-expressing cells with sympathetic nerve system[21-23], 
nonmyelinating Schwann cells[24] and macrophages[25,26] act 
as bone marrow niche-associated cells. The interactions 
between CXCR4 and CXCL12 (SDF-1) are especially 
important in the localization and retention of  HSCs in 
the bone marrow. Furthermore, chemokine interactions 
through CXCL12 can cause the up-regulation of  vascu-
lar cell adhesion molecule-1 and VLA-4 expression[27]. 
CXCL12 also has an essential role in colonization of  the 
bone marrow by HSCs during early development, be-
cause CXCL12-deficient embryos have severely reduced 
HSC numbers and a disturbed function[28]. Further stud-
ies on the interplay of  such regulatory forces as “cell fate 
and localization determinant” will likely shed light on the 
pathogenesis of  hematological diseases. 

BONE MARROW NICHES IN 
HEMATOPOIETIC PATHOLOGY
Recent animal model studies have provided insights into 
the role of  aberrant microenvironment signaling leading 
to the pathogenesis of  hematological diseases. Perturba-
tions in niche signaling in murine models[29] can mimic 
idiopathic myelofibrosis, leading to enhanced stem cell 
mobilization and the creation of  alternate niches[30]. The 
deletion of  the Dicer1 gene specifically in mouse osteo-
blasts (endosteal niches) disrupted the integrity of  hema-
topoiesis. Myelodysplastic syndromes (MDS)-like pheno-
types emerged in spite of  the fact that hematopoietic cells 
had an intact Dicer1[31]. Therefore, perturbation of  specific 
mesenchymal stromal cells can cause disorder in the dif-
ferentiation, proliferation, and apoptosis of  hematopoietic 

cells. In this mouse model, acute myeloid leukemia (AML) 
emerged with several acquired genetic abnormalities, sup-
porting the concept of  niche-induced leukemogenesis. 
Also, in human samples, the impaired expression of  DIC-
ER-associated genes was demonstrated in mesenchymal 
stromal cells from MDS patients[32]. 

Concerning the bone marrow cell dynamics in MDS, 
excessive apoptosis of  hematopoietic cells was observed 
to be induced by the bone marrow microenvironment[33-48]. 
The apoptosis was mediated by paracrine as well as auto-
crine factors, implicating both medullary stromal cells and 
hematopoietic cells in the pathology of  the disease. Pro-
inflammatory cytokines such as tumor necrosis factor in 
the bone marrow microenvironment are mainly paracrine 
mediators of  apoptosis. As autocrine stimulation mecha-
nisms, it has recently been shown that the deregulation 
of  ribosome biogenesis can initiate a stress response in 
hematopoietic cells through the p53-mediated signaling 
pathway. Thus, both the stromal cells of  the bone marrow 
microenvironment and hematopoietic cells themselves 
possess a common and characteristic biology in this het-
erogeneous disease entity.

In human samples, the microenvironment has also 
been studied in multiple myeloma[49]. Self-renewal path-
way activation in the niche (such as the canonical Wnt 
pathway) has been postulated to result in enhanced 
myeloma cell survival[50]. Another example of  microen-
vironment-associated disease is the WHIM (Warts, Hy-
pogammaglobulinemia, Infections, and Myelokathexis) 
syndrome. This rare syndrome is known to exhibit con-
genital neutropenia often caused by mutations in CXCR4 
with increased sensitivity to CXCL12[51].

LEUKEMIA STEM CELLS AND NICHES
Like many cancers, AML has been identified as a cell au-
tonomous disorder. Namely, the genetic events leading 
to transformation of  the normal hematopoietic cell are 
found within leukemia cells and are necessary and suffi-
cient for the generation of  leukemia. However, many stud-
ies have demonstrated evidence of  functional heterogene-
ity among AML cells. In particular, there seems to be a 
subpopulation of  AML cells referred to as “leukemia stem 
cells” (LSCs) that alone have long-term repopulating po-
tential and the ability to propagate and maintain the AML 
phenotype[52]. To understand the difference of  LSCs from 
HSCs, clarification of  the crosstalk between LSCs and 
niches would be very important. Niche-mediated mecha-
nisms promote the engraftment and survival of  LSCs. 
The biology of  LSCs has been determined by studies of  
primary human AML cells transplanted into NOD-SCID 
or NOD-SCID IL2Rγnull mice[53,54]. In these xenograft 
models, AML cells have a phenotypic hierarchy, which 
parallels that of  normal hematopoietic stem/progenitor 
cells[1,55-58]. For example, the CD34+CD38- AML popula-
tion could engraft efficiently in NOD-SCID mice, but 
the more differentiated CD34+CD38+ and CD34- AML 
cells were unable to engraft and yield colony-forming 
progenitors. Human AML cells preferentially engrafted in 
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the bone marrow endosteal region in NOD-SCID IL2Rnull 
mice, and remained adjacent to bone marrow osteoblasts 
for up to 4 mo following transplantation[54]. Homing to 
the microenvironment appears important in sustaining 
the survival of  LSCs. Moreover, these cells were highly 
enriched for quiescent cells and were resistant to cytosine 
arabinoside chemotherapy[59]. 

CROSSTALK OF LSCS WITH NICHES
Next, the specific mechanisms of  niches regulating LSC 
fate should be clarified[60]. For example, the interaction be-
tween CXCR4 and CXCL12 is known to regulate normal 
HSC proliferation and survival[61-63]. What is the case in 
LSCs? Actually, CXCR4 is also expressed on primary leu-
kemic cells, and high-level expression of  CXCR4 on AML 
cells is a negative prognostic factor of  relapse-free and 
overall survival[64,65]. Treatment with the CXCR4 antago-
nist was shown to inhibit stromal cell-induced prolifera-
tive signals in AML cells and to increase the sensitivity to 
chemotherapy, resulting in the extended survival of  AML-
transplanted mice compared with treatment with chemo-
therapy alone[66]. These data suggest that LSCs possess 
a CXCR4-dependent homing capacity that is analogous 
to normal hematopoietic cells, and antagonism of  the 
CXCR4/CXCL12 axis is a logical therapeutic strategy for 
the treatment of  acute leukemia. 

However LSCs are rather heterogeneous. Even in LSCs, 
different patterns of  interactions with niches were identi-
fied[67]. The homing of  pre-LSCs was similar to long-term 
HSCs, while the homing of  established LSCs was most 
similar to that of  committed myeloid progenitor and dis-
tinct from HSCs.

After homing to the bone marrow niches, leukemia 
cells are retained in these niches through cellular adhesion 
molecules such as VLA-4 and LFA-1 integrins[68]. In-
creased VLA-4 expression has been demonstrated to cor-
relate with increased bone marrow blast counts in AML[69]. 
Furthermore, VLA-4-highly expressing AML cells show 
relative resistance to chemotherapy-induced apoptosis, 
and the administration of  VLA-4 neutralizing antibodies 
inhibits this resistance[70]. 

On the other hand, the leukemia cells were able to 
directly modulate the niche at the expense of  normal he-
matopoietic stem and progenitor cells by down-regulating 
CXCL12 levels in areas of  leukemia infiltration[71]. It has 
been shown that stem cell factor, a niche regulator, was 
secreted by the leukemia cells, leading to the abnormal 
retention and engraftment of  normal HSCs in the micro-
environment with leukemic infiltration. Thus, identifying 
the mechanisms involved in the generation of  various 
signals by HSCs, LSCs, and niches might provide new in-
sights into the pathogenesis of  acute leukemia as well as 
MDS and myeloproliferative neoplasms.
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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 clearly 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 World Med-
ical 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 conform to Good Clinical 
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 World Medical Association Declaration of  Hel-
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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 accom-
panied 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 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, 
Abstract, Introduction, Materials and Methods, Results, Discus-
sion, Acknowledgements, References, Tables, Figures, and Figure 
Legends. Neither the editors nor the publisher are responsible for 
the opinions expressed by contributors. Manuscripts formally ac-
cepted for publication become the permanent property of  Baish-
ideng 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 ani-
mals of  their institution or national animal welfare committee. For 
the sake of  transparency in regard to the performance and report-
ing 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 
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available, to our knowledge, is http://www.clinicaltrials.gov spon-
sored by the United States National Library of  Medicine and we en-
courage 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 
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/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS 
(http://www.wjgnet.com/2218-6204/g_info_20100722173604.htm) 
before attempting to submit online. For assistance, authors encounter-
ing problems with the Online Submission System may send an email 
describing the problem to wjhematol@wjgnet.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 manu-
script 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 mar-
gins. Style should conform to our house format. Required informa-
tion 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 ICMJE, based on (1) substantial contribu-
tions 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 ver-
sion to be published. Authors 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 Medic-
al 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, 
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 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 L 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, Profes-

sor 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  +, coun-
try number, district number and telephone or fax number, e.g., Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision on 
acceptance is made only when at least two experts recommend 
publication of  an article. All peer-reviewers are acknowledged on 
Express Submission and Peer-review System website.

Abstract
There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts 
are as follows: 

An informative, structured abstract should accompany each 
manuscript. Abstracts of  original contributions should be struc-
tured into the following sections: AIM (no more than 20 words; 
Only the purpose of  the study should be included. Please write the 
Aim in the form of  “To investigate/study/…”), METHODS (no 
less than 140 words for Original Articles; and no less than 80 words 
for Brief  Articles), RESULTS (no less than 150 words for Original 
Articles and no less than 120 words for Brief  Articles; You should 
present P values where appropriate and must provide relevant data 
to illustrate how they were obtained, e.g., 6.92 ± 3.86 vs 3.61 ± 1.67, 
P < 0.001), and 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.

Core tip 
Please write a summary of  less than 100 words to outline the 
most innovative and important arguments and core contents in 
your paper to attract readers.

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. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly in 
the main text. Provide a brief  title for each figure on a separate page. 
Detailed legends should not be provided under the figures. This part 
should be added into the text where the figures are applicable. Keep-
ing 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 gas-
tritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., 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. aP < 
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0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; 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 ●, ○, ■, □, ▲, △, etc., in a cer-
tain sequence.
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Coding system
The author should number the references in Arabic numerals ac-
cording 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 square brackets should be typeset 
normally. For example, “Crohn’s disease (CD) is associated with 
increased intestinal permeability[1,2]”. If  references are cited directly 
in the text, they should be put together within the text, for example, 
“From references[19,22-24], 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 author’s name. Do not list the same 
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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.
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2	 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 

effect of  Jianpi Yishen decoction in treatment of  Pixu-diar-
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9	 Outreach: Bringing HIV-positive individuals into care. HRSA 

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 authors)
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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. 

Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
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Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as 
χ2 (in Greek), related coefficient as r (in italics), degree of  freedom 
as υ (in Greek), sample number as n (in italics), and probability as P (in 
italics).

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, c (glucose) 6.4 ± 2.1 mmol/L; blood 
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume 
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. 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.wjgnet.com/2218-6204/
g_info_20100723213202.htm.

Abbreviations
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, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, 
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
All types of  articles’ writing style and requirement will be found in the 
link: http://www.wjgnet.com/esps/NavigationInfo.aspx?id=15

RESUBMISSION OF THE REVISED 
MANUSCRIPTS
Authors must revise their manuscript carefully according to the 
revision policies of  Baishideng Publishing Group Co., Limited. The 
revised version, along with the signed copyright transfer agreement, 
responses to the reviewers, and English language Grade A certifi-

cate (for non-native speakers of  English), should be submitted to 
the online system via the link contained in the e-mail sent by the edi-
tor. If  you have any questions about the revision, please send e-mail 
to esps@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.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2218-6204/g_info_20100723213049.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.wjgnet.com/2218-6204/
g_info_20100723212803.htm.

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

Links to documents related to the manuscript 
WJH 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.

Publication fee
WJH is an international, peer-reviewed, OA 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 and 
format, 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. Publica-
tion fee: 600 USD per article. All invited articles are published free 
of  charge.
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