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Abstract

Cardiac and renal diseases (CRDs) are characterized by
extensive remodeling of the extracellular matrix (ECM)
architecture of the cardiorenal system. Among the
many extracellular proteolytic enzymes present in car-
diorenal cells and involved in ECM remodeling, mem-
bers of the matrix metalloproteinase family and serine
protease family have received the most attention. How-
ever, recent findings from laboratory and clinical studies
have indicated that cysteine protease cathepsins also
participate in pathogenesis of the heart and kidney.
Deficiency and pharmacological inhibition of cathepsins
have allowed their /n vivo evaluation in the setting of
pathological conditions. Furthermore, recent studies
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evaluating the feasibility of cathepsins as a diagnostic
tool have suggested that the serum levels of cathep-
sins L, S and K and their endogenous inhibitor cystatin
C have predictive value as biomarkers in patients with
coronary artery disease and heart and renal failure.
The goal of this review is to highlight recent discover-
ies regarding the contributions of cathepsins in CRDs,
particularly hypertensive heart failure and proteinuric
kidney disease.

© 2012 Baishideng. All rights reserved.

Key words: Cysteine proteases; Cathepsins; Cystatin C;
Extracellular matrix proteins; Cardiovascular disease;
Inflammation

Peer reviewer: Yang-Xin Chen, MD, Associate Professor, De-
partment of Cardiology of Sun Yat-sen Memorial Hospital of Sun
Yat-sen University, Guangzhou 510120, Guangdong Province,
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Huang D, Li YL, Cheng X. Contribution of lysosomal cyste-
ine proteases in cardiac and renal diseases. World J Hypertens
2012; 2(3): 29-33 Available from: URL: http://www.wjg-
net.com/2220-3168/full/v2/i3/29.htm DOI: http://dx.doi.
org/10.5494/wjh.v2.i3.29

CYSTEINE PROTEASE CATHEPSINS IN A
NUTSHELL

Cysteine cathepsins are papain family members of the cys-
teine protease superfamily. In humans, 11 members have
been identified: cathepsins B, C, F, H, K, L, O, S, V, W and
X, all of which share a conserved active three-dimensional
pocket formed with cysteine, histidine and asparagine
residues. Cathepsins are synthesized as proenzymes. Proca-
thepsin is formed after removal of the prepeptide during
the passage to the endoplasmic reticulum. Cysteine ca-
thepsins wete originally identified as proteases acting in the

June 23,2012 | Volume 2 | Issue 3 |
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lysosome. More recent investigations have identified non-
traditional roles for cathepsins in the extracellular space, as
well as in the intracellular spaces“iq. These cathepsins have
been demonstrated to play an important role in extracel-
lular matrix (ECM) remodeling and have been implicated
in the development and progression of cardiac and renal
diseases (CRDs)"”. Furthermore, evaluations of the feasi-
bility of cathepsins as a diagnostic tool have revealed that
the serum levels of several cathepsins seem to be promis-
ing biomarkers in the diagnosis of coronary artery disease,
cardiac fibrosis and renal dysfunction""”.

The roles of cathepsins in atherosclerosis-based
vascular disease and ischemic heart disease process have
been covered by recent comprehensive reviews' "™, This
review examines several issues in regard to cysteine ca-
thepsin molecular function and participation in cardiore-
nal pathological processes, especially with respect to their
potential application as diagnostic and/or prognostic
markers and drug targets.

CATHEPSINS AND CYSTATIN C IN CRDS

Cardiac disease

More than a decade ago, cathepsin B, L. and H were the
first cathepsins identified in the myocardium of a rat
model of acute myocardial infarction!”. Crie and other
groups reported a change in the cathepsin B protein and
activity in cardiac injuries'"”
with dilated cardiomyopathy has been shown to overex-
press cathepsin B mRNA and protein'”. In studies by
Cheng ez a/*™", it was reported that while normal cardiac
tissues contained little or no cathepsin K or cathepsin S,
these proteins were abundantly expressed in cardiac myo-
cytes, macrophages, intracoronary smooth muscle cells
(SMCs) and endothelial cells (ECs) of humans and ani-
mals with failing myocardium and hypertension. In addi-
tion to cardiac tissues, activated interstitial myofibroblasts
have been shown to express the clastases cathepsin S and
K in myxomatous heart valves”". Cell culture experiments
have shown that proinflaimmatory mediators, including
interleukin (IL)-1p ot/and tumor-necrosis factor (IFN)-o,
stimulate cathepsin S and cathepsin K gene expression
and increased elastolytic and collagenolytic activity in
neonatal cardiomyocytes, myxomatous valve-derived
myofibroblasts and macrophages. This suggests that the
inflammatory processes that prevail during cardiac remod-

!9, Failing human myocardium

eling locally increase the presence of the active form of
these cathepsins. The ability of cardiomyocytes and mac-
rophages to use cathepsins to degrade elastin and collagen
support a role for these proteases in the cardiac wall and
in valve alterations in humans and animals. Novel insights
into cathepsin function have been gained by the genera-
tion and in-depth analysis of knockout and transgenic
mice. Cathepsin L deficiency has been shown to result in
cardiac chamber dilation and impaired cardiac function™.
The human cathepsin L transgenic heart has been shown
to exhibit a decrease in overload-induced hypertrophic
response, apoptosis and fibrosis through blocking of the
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AKT/GSK3p signaling pathway in two models of aortic
banding and angiotensin II infusion'. Recently, i vivo
and 7 vitro studies demonstrated that overexpression of
cystatin C or exposing fibroblasts to cystatin protein re-
sulted in an inhibition of cathepsin B and accumulation
of collagens and fibronectin™". Although there have been
numerous genetic studies on the functions of cathepsins,
most of the molecular mechanisms undetlying the roles
of cathepsins in cardiac diseases remain unclear.

Kidney disease

Kidney cancer: The role of cysteine cathepsins in kid-
ney cancer pathogenesis has been covered by a recent
comprehensive review"”. Here, we will focus on the role
of cathepsins in several non-tumor-associated proteinuric
kidney diseases, as described below.

Proteinuric kidney disease: More than a decade ago,
it was reported that the levels of cathepsins B, L. and H
are altered in tubules of the rat kidney in response to
injuries”*”. We reported that proximal tubular cells and
podocytes of proteinuric failing kidneys contain much
more cathepsin S protein than normal kidneys. In con-
trast, the tubular cells from the kidneys of patients with
early stage diabetic and hypertensive hypertrophy show
decreased activity of cathepsins B and L suggesting
that the roles of cathepsins in kidney disease might vary
among the different cathepsins and different stages. On
the other hand, cathepsin L is relatively well known to
play a role in proteinuric kidney disease. In this regard,
an article by Sever ¢ al” provides new information of
great interest. The authors demonstrate that cathepsin L
deficiency impairs cleavage of dynamin at an evolution-
arily conserved site, reducing the reorganization of the
podocyte actin cytoskeleton and ameliorating proteinuria.
Recent findings from z vitro experiments have shown that
cathepsin L is involved in the podocyte migration coordi-
nated by a3 integrin and degradation of the Rho GTPase
regulator synaptopodin in podoc§ftes[3’3”. In addition to
podocytes and tubular cells, glomerular epithelial cells also
express cathepsin L upon exposure to 1L.-4 and IL-13.

Pharmacological alternative to cathepsins and cystatin
Cin CRDs

Numerous cardiovascular drugs have been designed to
target the expression and activity of cathepsins. Several
recent groups, including our own, have demonstrated that
the expression and activity of cathepsins S, K and L were
increased in the failing myocardium and kidney of hyper-
tensive animal models; these changes were targeted by the
lipid-lowering and angiotensin I receptor-blocking drugs
olmesartan and statin vz the reduction of inflammatory
actions and the reduction of the nicotinamide adenine di-
nucleotide phosphate-oxidase (NADPH) oxidase-depen-
dent superoxide productionp’zo’szj. Simvastatin inhibited
cardiac hypertrophy and fibrosis in apolipoprotein-defi-
cient mice fed a high-fat diet by increasing peroxisome
proliferator-activated receptor o and y expressions and

June 23,2012 | Volume 2 | Issue 3 |
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Figure 1 Roles of cathepsins and cystatin C in the pathogenesis of heart and kidney diseases. A schematic model of cathepsin regulation and function in car-
diorenal cells is shown. Tissue and circulating cathepsins (Cats) were used as biomarkers for the diagnosis of cardiorenal disease. Ang I: Angiotensin II; AT1R: Ang
I type 1 receptor; IL-1B: Interleukin-1p3; TNF-c.:Tumor necrosis factor-o; TNFR: TNF-o receptor; ILR: IL-1( receptor; ECM: Extracellular matrix; NADPH: Nicotin-

amide adenine dinucleotide phosphate.

reducing the expressions of matrix metalloproteinase
(MMP)-9 and cathepsin S¥. In addition, recent studies
have shown that gallic acid also prevents lysosomal dys-
function by inhibiting increases in cathepsins B and D

e e . . 34,35
activity in myocardial injuries in animal models”*,

Circulating cathepsins or cystatin C as biomarkers for
CRDs

Recent studies have evaluated the use of serum cathepsin
levels as a diagnostic tool for heart and renal diseases. The
most extensively described cysteine protease in renal insuf-
ficiency 1s the endogenous inhibitor cystatin C. Cystatin C
is used to evaluate renal function and to detect the preva-
lence of dysfunction, particularly metabolic diseases™
Several human studies have indicated that serum cystatin
C and cathepsin L are sensitive new predictors of poten-
tial kidney injury™", particularly contrast-induced ne-
phropathy. Interestingly, urinary cathepsin B activity is also
increased in patients with membranous glomerulonephri-
tis®. On the other hand, the feasibility of using cystatin C
as a tool for predicting cardiac remodeling and clinical out-
comes in patients with heart failure was recently explored.
High levels of cystatin C were associated with an increased
risk of heart failure, such an association may be limited
to hypertensive individuals®”. Manzano-Fernandez ¢ al"
reported that cystatin C can predict long-term outcomes in
patients with acute heart failure. Although the data are still
preliminary, these findings indicate that several cathepsins
and/or cystatin C may serve as useful biomarkers in the

diagnosis of CRDs.

described to play a role in several heart and kidney dis-
eases, including hypertensive heart failure and proteinuric
kidney disease. Figure 1 shows an overview of potential
regulations and functions for cathepsins in the pathogen-
esis of cardiorenal system. The data from laboratory and
clinical studies showed that cysteine cathepsins B, K, L
and S are mainly expressed in cardiorenal system cells, in-
cluding cardiac myocytes, interstitial myofibroblasts, intra-
coronary SMCs and ECs, podocytes and tubular cells, and
also to a lesser degree in CRDs-associated inflammatory
macrophages. I vitro experiments revealed that, although
these cells express negligible levels of cathepsins S, K and
L, their incubation with inflammatory cytokines, such as
IL-1B, TNF-q, and angiotensin II, causes these cells to
significantly express and secrete these cathepsins and to
exhibit their collagenolytic and elastolytic activities. Sev-
eral recent reports, related primarily to the remodeling of
intracellular and extracellular proteins, have established an
important role for cysteine in CRDs in genetically altered
mice. Clinical findings have indicated a possible role for
cathepsins as biomarkers in the diagnosis of CRDs and
other diseases. Furthermore, pharmacological inhibition
of cathepsin activity and expression as well as MMPs and
SPs by several cardiovascular drugs has also shown pro-
tective effects in hypertensive heart failure and renal fail-
ure. We therefore propose that multiple proteases, includ-
ing MMPs and SPs, work in concert during the initiation,
progression and complications of CRDs.
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GENERAL INFORMATION

World Journal of Hypertension (World | Hypertens, WJH, online ISSN
2220-3168, DOI: 10.5494) is a bimonthly peer-reviewed, online,
open-access (OA), journal supported by an editorial board consist-
ing of 103 experts in hypertension from 28 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.e. 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 communicat-
ing innovative scientific achievements and academic views, as well
as promoting 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 WJH
and create a well-recognized journal, the following four types of
personal benefits should be maximized. The maximization of pet-
sonal benefits refers to the pursuit of the maximum personal ben-
efits 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 edito-
rial board members is to give a peer review of an unpublished sci-
entific article via online office system 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) Maximization of the benefits
of authors: Since WJH is an OA journal, readers around the world
can immediately download and read, free of charge, high-quality,
peer-reviewed articles from W/JH 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) Maximization of the
benefits of employees: It is an iron law that a first-class journal is
unable to exist without first-class editors, and only first-class editors
can create a first-class academic journal. We insist on strengthening
our team cultivation and construction so that every employee, in an
open, fair and transparent environment, could contribute their wis-
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dom to edit and publish high-quality articles, thereby realizing the
maximization of the personal benefits of editorial board members,
authors and readers, and yielding the greatest social and economic
benefits.

Aims and scope

IWJH aims to report rapidly new theories, methods and techniques
for prevention, diagnosis, treatment, rehabilitation and nursing in
the field of hypertension. IWJH covers topics concerning athero-
sclerosis, atrial fibrillation, blood pressure measurement, cerebro-
vascular diseases, clinical aspects and trials for hypertension, com-
munity cardiovascular practice, diabetes, hypertension education
programs, endocrine hypertension, epidemiology of hypertension
and metabolic disorders, experimental hypertension, renal hyperten-
sion; and hypertension-related heart failure, hemodynamics, imaging
procedures, implementation of guidelines, lifestyle changes, micro-
circulation, molecular biology, neural mechanisms, new therapeutic
development, obesity and metabolic syndrome, organ damage,
pharmacoeconomics, public health, renin-angiotensin system, sleep
apnea, therapeutics and clinical pharmacology, traditional medicine,
and integrated Chinese and Western medicine. The journal also
publishes original articles and reviews that report the results of
hypertension-related applied and basic research in fields such as
immunology, physiopathology, cell biology, pharmacology, medical
genetics, and pharmacology of Chinese herbs.

Columns

The columns in the issues of WJH will include: (1) Editorial: To in-
troduce and comment on the substantial advance and its importance
in the fast-developing areas; (2) Frontier: To review the most repre-
sentative achievements and comment on the current research status
in the important fields, and propose directions for the future research;
(3) Topic Highlight: This column consists of three formats, includ-
ing (A) 10 invited review articles on a hot topic, (B) a commentary
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 Clinical
Practice: To provide guidelines for clinical diagnosis and treatment;
(6) Review: To systemically review the most representative progress
and unsolved problems in the major scientific disciplines, comment
on the current research status, and make suggestions on the future
work; (7) Original Articles: To originally report the innovative and
valuable findings in hypertension; (8) Brief Articles: To briefly report
the novel and innovative findings in hypertension; (9) Case Report:
To report a rare ot typical case; (10) Letters to the Editor: To discuss
and make reply to the contributions published in W]H, or to intro-
duce and comment on a controversial issue of general interest; (11)
Book Reviews: To introduce and comment on quality monographs
of hypertension; and (12) Guidelines: To introduce consensuses and
guidelines reached by international and national academic authorities
wotldwide on the research in hypertension.
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SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
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Biostatistical editing

Statistical review is performed after peer review. We invite an ex-
pert in Biomedical Statistics 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, IJH requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations], and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization|. [Name of individual] owns stocks and shates 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
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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 World Medi-
cal Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from expetiments, 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
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional teview boatd.
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
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photo-
graphs 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 dur-
ing mailing,

Online submissions

Manuscripts should be submitted through the Online Submis-
sion System at: http://www.wjgnet.com/esps/. Authors are
highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/2220-3168/
g_info_20100722180909.htm) before attempting to submit online.
For assistance, authors encountering problems with the Online
Submission System may send an email describing the problem to
wihypertens@wijgnet.com, ot by telephone: +86-10-85381891. If
you submit your manuscript online, do not make a postal contribu-
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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-
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Title page
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Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contribu-
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name of institution, city, province and postcode. For example, Xu-
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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, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381892 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 ensutre the quality of the articles published in W]H, teviewers of
accepted manuscripts will be announced by publishing the name,
title/position and institution of the reviewer in the footnote ac-
companying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong Uni-
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Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

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

An informative, structured abstracts of no more than 480
words should accompany each manuscript. Abstracts for original
contributions 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/...;
MATERIALS AND METHODS (no more than 140 words);
RESULTS (no more than 294 words): You should present P val-
ues where appropriate and must provide relevant data to illustrate
how they were obtained, 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, editotial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /wwwwignet.com/2220-3168/g_info_20100725072755.htm.

Illustrations

Figures should be numbered as 1, 2, 3, ex., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; htetp://
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ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A 1. Gy Dl Bl Fr s Ge e It is our principle
to pubhsh blgh resolution-figures for the pnnted and E-versions.

Tables

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

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P < 0.05,
"P < 0.01 should be noted (P > 0.05 should not be noted). If there
are other seties of P values, P < 0.05 and “P < 0.01 are used. A third
series of P values can be expressed as “P < 0.05 and P < 0.01. Other
notes in tables or under illustrations should be expressed as 'E, °E,
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’F; or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve
should be labeled with ®, 0, m, 0, A, A, efz., in a certain sequence.
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