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Abstract

AIM: To study the effect of seminal plasma on Che-
mokine (C-C motif) ligand 20 (CCL20) production by
epithelial cells and its relationship with lactoferrin.

METHODS: HEC-1A cells, a cell line derived from a
monostratified endocervical epithelium, were incubated
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with samples of seminal plasma (diluted 1:10 in culture
medium) recovered from human immunodeficiency
virus (HIV) seronegative (HIV-) or HIV seropositive
(HIV+) subjects. Recombinant human interleukin 1
beta (IL-1B) was used as positive control, and culture
medium only as negative control. The measurement of
CCL20 production in the supernatants of HEC-1A cells
and of lactoferrin in seminal plasma was determined
by enzyme-linked immunosorbent assay techniques. A
fractionation of seminal plasma proteins was performed
by ion exchange chromatography on a pool of seminal
plasma specimens from HIV- subjects. Each fraction
was tested for its ability to stimulate the production of
CCL20 by HEC-1A cells and for its lactoferrin concentra-
tion. The HIV viral load in seminal plasma samples from
HIV+ patients was measured using the HIV-Monitor
kit (Roche Diagnostic Systems, Branchburg, NJ, United
States).

RESULTS: The positive control IL-1p was responsible
for an increase of 11.36 + 3.36 times in the production
of CCL20. Stimulation of HEC-1A cells was performed
in 34 seminal plasma samples (22 from HIV+ subjects
and 12 from HIV- subjects). The mean production of
CCL20 by HEC-1A in presence of seminal plasma from
HIV- and HIV+ subjects was respectively 5.38 + 0.91
and 7.57 £ 3.26 times higher than that obtained with
the untreated cells (P < 0.05 between the two groups).
Using the same 34 specimens of seminal plasma, no
correlation was observed between the concentration
of total proteins in seminal plasma and their ability to
stimulate the secretion of CCL20 by HEC-1 cells. In con-
trast, the ability to produce CCL20 by HEC-1A cells cor-
related to the concentration of lactoferrin in the seminal
plasma samples (r coefficient = 0.56; CI: 0.26-0.76; P
< 0.001). After fractionation by ion exchange chroma-
tography, the seminal plasma fractions exhibiting the
highest concentrations of lactoferrin were responsible
for the greatest stimulation of CCL20 production by
HEC-1A cells (r coefficient = 0.89; CI: 0.78-0.95; P <
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0.0001).

CONCLUSION: Lactoferrin present in seminal plasma
correlated with an increased production of CCL20 by
HEC-1A cells and therefore could facilitate HIV entry
through the genital mucosa.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Human immunodeficiency virus/acquired im-
munodeficiency syndrome; Sexual transmission; Semi-
nal plasma; CCL20; Lactoferrin; Endocervical epithelial
cells

Lourengo AG, Komesu MC, Machado AA, Quintana SM, Bour-
let T, Pozzetto B, Delézay O. Semen lactoferrin promotes CCL20
production by epithelial cells: Involvement in HIV transmission.
World J Virol 2014; 3(2): 11-17 Available from: URL: http://
www.wjgnet.com/2220-3249/full/v3/i2/11.htm DOI: http://
dx.doi.org/10.5501/wjv.v3.i2.11

INTRODUCTION

Sexual transmission of human immunodeficiency virus
type 1 (HIV-1) accounts for 60% to 90% of new infec-
tions, especially in developing countries. During male-to-
female transmission, the virus is typically deposited in the
vagina as cell-free or cell associated virions carried by se-
men'". In the absence of breaches in the genital mucosa,
the epithelium crossing by HIV could occur through the
recruitment of immune cells with migratory properties,
such as macrophages, lymphocytes or Langerhans cells
(LCs), the latter cells being considered as one of the first
target for this virus”. HIV entry may be observed at
different levels of the female genital tract including the
vagina, the ectocervix and the endocervix. The epithelial
architecture is variable in these regions. The epithelium
of vagina and ectocervix is composed by multi-layered,
pluristratified epithelial cells that do not form a polarized
epithelium. In contrast, the epithelium of the endocervix
is a single layer of polarized, columnar epithelial cells
with tight junctions, dividing the epithelium into apical
and basolateral domains”. These simple mono-layered
epithelia provide a lower degree of protection.

The Chemokine (C-C motif) ligand 20 (CCL20) is
liberated by epithelial cells from different tissues in-
cluding skin'*”, oral mucosa” and vaginal epitheliumm.
CCL20 is an important immune effector molecule that
is chemotactic for immature dendritic cells (DCs) and
lymphocytes[s’g]. DCs also likely contribute to the at-
ray of cells potentially involved in HIV entry into the
vaginal and ectocervical mucosae. DCs efficiently cap-
ture, disseminate, and transmit viruses to mononuclear
target cells; however, HIV does not productively infect
the DCs themselves”. CCL20 secretion by human
vaginal epithelial cells has been shown to be enhanced
in the presence of semen resulting in chemoattraction
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of LCs that are permissive to HIV infection” but the
compound(s) involved in this stimulation is (are) not yet
characterized.

This study was performed for analyzing the ability of
seminal plasma from HIV seronegative (HIV-) and HIV
seropositive (HIV+) subjects to promote the produc-
tion of CCL20 by monolayers of endocervical epithelium
cells (HEC-1A cell line). This secretion correlated to
the amount of lactoferrin present in the seminal plasma
specimen.

MATERIALS AND METHODS

Seminal plasmas samples
Semen samples were collected from 22 HIV+ and 12
HIV- subjects. The patients gave their fully-informed
written consent. The study was reviewed and approved
by the Ethics Committee of the School of Medicine
of Ribeirdo Preto, University of Sdo Paulo, Brazil (CH-
SMRP-USP No. 4926/2009). The inclusion criteria were
as follows: being over 18 years old, having never under-
gone radiotherapy or chemotherapy treatment, and not
having used antimicrobials or anti-inflammatory drugs
during the last 6 mo. HIV- men were tested for the ab-
sence of common sexually transmitted diseases includ-
ing syphilis, Chlamydia trachomatis and Neisseria gonorrboeae
infection, herpes simplex virus infection and hepatitis B
virus infection.

The participants were instructed to auto-petform
an aseptic collection of semen by masturbation into a
universal collector, with the use of neither lubricants nor
water. Within 4 h after ejaculation, the semen specimens
were submitted to the following protocol: they were
diluted 1:2 in PBS and then centrifuged at 800 g for 30
min. The supernatant constituted the seminal plasma that
was stored at -80 “C. The frozen samples were sent to the
GIMARP team, Saint Etienne, France, for analysis.

Cell culture

The HEC-1A cell line was used for mimicking the female
genital tract. It was cultured in Dulbecco’s minimal essen-
tial medium (DMEM-F12 medium, Cambrex BioScience,
Verviers, Belgium) to which were added 2% fetal bovine
serum (FBS) and 1% solution containing penicillin, strep-
tomycin and amphotericin B (Sigma-Aldrich, St. Louis,
MO, United States). The experiments of stimulation were
performed on 96-well culture plates (BD Falcon, Franklin
Lakes, NJ, United States) seeded with cells cultured for 2
d with a final density of 100000 cells/well.

Measurement of the secretion of CCL20 by HEC-1A cells
HIV- or HIV+ seminal plasmas diluted 1:10 in culture
medium were added to the HEC-1A cells. Recombinant
human interleukin 1 beta (IL-1f) (Peprotech, Neuilly-
Sur-Seine, France) at the concentration 25 ng/mL was
used as positive control, as previously reportedmo]. Cul-
ture medium DMEM-F12 served as negative control.
After an overnight incubation, the CCL20 production
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CCL20 index

SP HIV-
(n=12)

SP HIV+
(n=22)

IL-1p
(n=4)

Figure 1 The Chemokine (C-C motif) ligand 20 production by HEC-1A cells
exposed to seminal plasma specimens from human immunodeficiency
virus-seronegative- or human immunodeficiency virus-seropositive+ sub-
jects as expressed by comparison to untreated cells [Chemokine (C-C mo-
tif) ligand 20 index]. Interleukin-1 beta (IL-18) was used as positive control. °P
<0.05. SP: Seminal plasma; HIV: Human immunodeficiency virus-seronegative.

was measured in the supernatants of HEC-1A cells by
using a commercial enzyme-linked immunosorbent assay
(ELISA) kit (Quantikine, R and D Systems, Abingdon,
United Kingdom) as recommended by the manufacturer.
Each assay was performed in duplicate. The results were
expressed as relative CCL20 index corresponding to the
ratio between the amount of CCL20 produced by the
specimen and the negative control (culture medium only).

Viral load in seminal plasma

The HIV-Monitor kit (Roche Diagnostic Systems, Bra-
nchburg, NJ, United States) was used to quantify the
HIV RNA in seminal plasma samples from HIV+ sub-
jects. The detection lower limit was of 50 copies/mL.
The RNA was extracted from the specimens using a
modified silica protocol (QIAmp RNA viral kit; Qiagen,
Chatsworth, CA, United States).

Measurement of lactoferrin in seminal plasma
Measurement of lactoferrin in seminal plasma specimens
was performed by ELISA technique. A standard curve
was prepared by using different concentrations of lacto-
ferrin from human milk (Sigma-Aldrich). Seminal plasma
samples (diluted 1:10 in PBS) were distributed into wells
at the concentration of 100 pL per well and incubated at
37 °C for 1 h. Albumin from chicken egg whites (Sigma-
Aldrich) was used for blocking. Lactoferrin was detected
with rabbit anti-human lactoferrin antibodies (1.3262;
Sigma-Aldrich) incubated for 1 h at room temperature
followed by peroxidase conjugated anti-rabbit antibodies
(Sigma-Aldrich). After several washes, o-phenylenediamine
was used as substrate and optical densities at 492 nm were
measured. Each assay was performed in duplicate.

Measurement of total protein in seminal plasma
The Bradford technique was used for the measurement
of the total protein content' . Seminal plasma was dilut-
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ed 1:75 in PBS and distributed in triplicate in microplate
wells under a volume of 150 uL per well in addition to
the same volume of Bradford reagent (Sigma-Aldrich).
Bovine serum albumin was used to perform the standard
curve. The reading was performed by spectrophotometry
at 590 nm.

Fractionation of seminal plasma by ion exchange
chromatography

Specimens of seminal plasma from HIV- subjects were
diluted 1:10 in 50 mmol/L NaCl pH 7.4 (buffer A) and
applied onto a column of affinity (Hitrap Q FE, GE
Healthcare Life sciences, Velizy-Villacoublay, France)
equilibrated at room temperature with the same buffer. A
discontinuous gradient was used for the elution of semi-
nal plasma proteins by using six different concentrations
(5%, 10%, 20%, 30%, 40%, 50%) of a buffer contain-
ing 500 mmol/L NaCl (buffer B). Buffer B was passed
through the column at a flow rate of 0.5 mI./min using
the HPLC AKTA purifier system (GE Healthcare Life
sciences). The successive fractions were tested for their
capability to induce the secretion of CCL20 by HEC-1A
cells as well as for lactoferrin and total protein content as
described above.

Statistical analysis

The data expressed in experimental units are presented as
mean * SD. Statistical analyses wete performed using the
GraphPad Prism software (San Diego, CA, United States).
The Mann-Whitney test was used to compare two means.
Cortelations were analyzed using the Spearman’s r test. P
values < 0.05 were considered as statistically significant.

RESULTS

Seminal plasma promotes the induction of secretion of
CCL20 by HEC-1A cells

The secretion of CCL20 was measured by ELISA in the
supernatants of HEC-1A cells incubated for 17 h with
culture medium DMEM-F12 only (negative control), IL-
1B (25 ng/mL, positive control) or each of 34 seminal
plasma specimens (22 from HIV+ subjects and 12 from
HIV- subjects) diluted 1:10 in DMEM-F12. The CCL20
stimulation was expressed in number of times its produc-
tion increased in comparison to untreated cells (CCL20
index). IL-1f used as positive control was responsible
for an increase of 11.36 £ 3.36 times in the production
of CCL20. The mean production of CCL20 by HEC-
1A in presence of seminal plasma from HIV- and HIV+
subjects was increased by respectively 5.38 * 0.91 and 7.57
T 3.26 times with comparison to untreated cells (nega-
tive control). The difference between the two groups was
statistically significant (P < 0.05 by Mann-Whitney test)

(Figure 1).

CCL20 production by HEC-1A cells correlated with
lactoferrin in seminal plasma
Using the same 34 specimens of seminal plasma (12
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Figure 2 Correlation between total protein (A) or lactoferrin concentrations (B) and Chemokine (C-C motif) ligand 20 production by HEC-1A cells stimulat-
ed with seminal plasma. Seminal plasma from HIV-negative (open triangles) or HIV-positive subjects (closed circles). Lf: Lactoferrin; HIV: Human immunodeficiency
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from HIV- and 22 from HIV+ subjects), no correlation
was observed between the concentration of total proteins
in seminal plasma and their ability to stimulate the secre-
tion of CCL20 by HEC-1 cells (Figure 2A). In contrast,
the ability to produce CCL20 by HEC-1A cells positively
correlated to the concentration of lactoferrin in the semi-
nal plasma samples (r coefficient = 0.56; CI: 0.26-0.76; P
< 0.001 by the Spearman’s r test) (Figure 2B).

Seminal plasma fractions with the highest
concentrations of lactoferrin were responsible for the
greatest stimulation of CCL20 by HEC-1A cells

In order to verify whether lactoferrin present in seminal
plasma was responsible for the production of CCL20
by HEC-1A cells, the proteins from a pool of seminal
plasma specimens from 12 HIV- subjects were fraction-
ated by ion exchange chromatography. Each fraction was
then tested for its ability to stimulate the production of
CCL20 and for its concentration of lactoferrin and total
proteins (Figure 3).

As shown in Figure 3B, the amount of CCL20 pro-
duced by HEC-1A cells was closely related to the con-
centration of lactoferrin present in the plasma fraction
(r=0.8942, CI: 0.7773-0.9514, P < 0.0001 by the Spear-
man’s 7 test). Fractions with the greatest concentration
of lactoferrin (fractions 1, 3-5, 7-9, 10-13 in Figure 3B)
corresponded to those exhibiting the highest capacity for
inducing the production of CCL20 by HEC-1A cells.

Correlation between viral load in seminal plasma from
HIV+ subjects and its ability to stimulate the production
of CCL20 by HEC-1A cells

From the 22 seminal plasma specimens from subjects
tested seropositive for HIV, the 5 samples exhibiting
a detectable viral load (> 50 copies/mL) increased the
production of CCL20 by a factor of 10.3 + 4.2 times as
compared to the negative control whereas the 17 samples
with undetectable viral load (< 50 copies/mL) stimulated
the production of CCL20 by a factor of 6.7 + 2.6 times
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with reference to the negative control. A trend was ob-
served between the 2 groups but the difference was not
statistically significant due to the small size of effectives
(Figure 4).

DISCUSSION

Heterosexual route is the most common way for HIV

transmission resulting in a significant increase of HIV-
12,13

infected women in recent years'>'”, Women are more
susceptible to HIV transmission, notably because of the
large size of genital mucosa that is exposed to semen and
also because semen contains higher concentrations of
virus than vaginal fuid"".

Seminal plasma confers a survival advantage to sper-
matozoids within the relative hostile environment of the
female genital tract”. However, more recent studies have
shown that seminal plasma is able to provide to vaginal
mucosa a set of signaling molecules that are capable of
interacting with epithelial cells of the female reproductive
tract, these interactions triggering molecular and cellular
changes that resemble an inflammatory responsem]

Signaling molecules present in seminal plasma may
increase the secretion of chemokines and cause vascular
changes that lead to the recruitment and activation of
macrophages, granulocytes and DCs'"” including T.Cs"".
LCs present in the vaginal mucosa are known as “Irojan
horse” that facilitate the passage of HIV through the
vaginal mucosa and present them to the CD4+ cells™,
CCL20 is the main chemokine involved in the rectruit-
ment of LCs and its production by epithelial cells could
be related to an increased risk of HIV infection. In this
way, Li ez al™” demonstrated that the reduction of CCL20
secretion by epithelial cells treated with glycerol mono-
laurate, a vaginal microbicide, prevented the mucosal
transmission of Simian Immunodeficiency Virus. These
data are an additional argument for the determining role
of CCL20 in the contamination process by HIV.

In this study, we found that seminal plasma was able
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to stimulate the production of CCL20 by HEC-1A, with
a statistically significant advantage for that originated
from HIV+ patients as compared to HIV- subjects.
These results confirm those previously published by our
team'"” that showed a higher increase in the production
of CCL20 by the SiHa cell line derived from vaginal
epithelium when stimulated with seminal plasma from
HIV+ subjects, however without statistical significance.
Sharkey e al'” also showed that human seminal plasma is
capable of interacting with cervical and vaginal tissues for
inducing the production of proinflammatory cytokines.
Cremel ¢z a/" demonstrated that vaginal epithelial cells
increased the secretion of CCL20 in response to stimula-
tion by proinflammatory cytokine IL-1f. The present
study shows that seminal plasma from HIV+ and HIV-
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subjects produces similar effects on the cells lining the
endocervical monostratified (HEC-1A), suggesting that
seminal plasma contains components able to generate a
response, even if not specific, in the female genital mu-
cosa, mediated by CCL20 secretion.

One of the potential candidates that could stimu-
late CCL20 secretion by female genital epithelial cells
is lactoferrin, a globular glycoprotein of the transferrin
family with a molecular mass of 80 kDa and present in
large amounts in various secretions. Lactoferrin is con-
sidered as an important element of nonspecific humoral
immunity and was shown to exhibit a protective effect,
particularly against HIV because of its interference with
the viral gp 120 and Dendritic Cell-Specific Intercellular
adhesion molecule-3-Grabbing Non-integrin receptor
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receptor”. In contrast, other studies have reported
that some peptides from the cleavage of this protein by
elastase or proteinase type Il enzymes exhibit a strong
pro-inflammatory activity in different mucosae™>. In
this study, we found a positive correlation between the
concentration of lactoferrin in seminal plasma and the
production of CCL20 stimulated by HEC-1A, even if it
cannot be excluded that an additional factor could con-
tribute to this activation. Another finding of our study
that suggests the participation of lactoferrin or its cleav-
age products as activating factors of increased secretion
of CCL20 by genital mucosal cells is the result obtained
after chromatography fractionation performed on a pool
of seminal plasma samples from HIV- subjects (the vol-
ume of seminal plasma was not enough to perform the
same experiments with seminal plasma samples from
HIV+ subjects). Indeed, the fractions that were the most
efficient for CCL20 secretion stimulation were those
containing the highest concentration of lactoferrin. The
fact that the lactoferrin activity was distributed in dis-
continuous pattern along the chromatogram (Figure 3B)
could be explained by the tetrameric conformation of the
protein that can correspond to associations of different
molecular masses, and also by the contribution of degra-
dation products of lactoferrin after enzymatic digestion,
which were shown to exhibit a strong pro-inflammatory
effect™,

Interestingly, as shown in Figure 4 for the subgroup
of HIV+ subjects, the specimens exhibiting high viral
loads were shown to stimulate more efficiently the pro-
duction of CCL20 (although the difference did not reach
statistical significance due to the small size of effectives);
this finding is an additional evidence for the existence
of a correlation between the HIV load of seminal frac-
tions and their ability to promote CCL20 stimulation.
Viral shedding in seminal plasma was recently shown to
be closely related to the presence of high levels of pro-
inflammatory cytokines, including granulocyte colony
stimulating factor, tumor necrosis factor-alpha, interfer-
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on-gamma and IL-10%". In the light of the above discus-
sion regarding lactoferrin, it can be hypothesized that the
amount of pro-inflammatory components derived from
this protein may be higher in HIV+ than in HIV- sub-
jects, and notably in those with high seminal HIV load.

All these data argue in favor of a significant role of
lactoferrin or its degradation products on CCL20 secre-
tion by female genital mucosa. Despite the need of com-
plementary studies for confirming these findings, our re-
sults are indicative of the role of some of these proteins
in HIV transmission through the female epithelium tract
and suggest that they must be taken into consideration
for the prevention of HIV heterosexual contamination
process. From a clinical point of view, it would be useful
to identify the molecules implicated in this facilitation in
order to develop intra-vaginal products capable of neu-
tralizing their activity.

COMMENTS

Background

Sexual transmission of human immunodeficiency virus type 1 (HIV-1) accounts
for 60% to 90% of new infections, especially in developing countries. During
male-to-female transmission, in the absence of breaches in the genital mucosa,
the epithelium crossing by HIV could occur through the recruitment of immune
cells with migratory properties, such as macrophages, lymphocytes or Langer-
hans cells.

Research frontiers

The Chemokine (C-C motif) ligand 20 (CCL20) secretion by human vaginal epi-
thelial cells has been shown to be enhanced in the presence of semen resulting
in chemoattraction of Langerhans cells that are permissive to HIV infection, but
the compound(s) involved in this stimulation is (are) not yet characterized.

Innovations and breakthroughs

In the present study, seminal plasma was shown to promote the induction of
secretion of CCL20 by monolayers of endocervical epithelium cells (HEC-
1A cell line). The effect was significantly higher with seminal plasma from HIV
seropositive than HIV seropositive subjects. CCL20 production by HEC-1A cells
correlated with the concentration of lactoferrin in seminal plasma. After frac-
tionation of seminal plasma, those with the highest concentrations of lactoferrin
were responsible for the greatest stimulation of CCL20 by HEC-1A cells. In
conclusion, lactoferrin present in seminal plasma correlated with an increased
production of CCL20 by HEC-1A cells and therefore could facilitate HIV entry
through the genital mucosa.

Applications

Lactoferrin itself or, more likely, some of its degradation products could facilitate
HIV entry through the recruitment of immune cells. It would be interesting to
characterize precisely the molecules involved in this phenomenon in order to
evaluate if they may constitute a target for antiviral protection.

Terminology

The CCL20 is an important immune effector molecule that is able to attract imma-
ture immune cells. Lactoferrin is a globular glycoprotein of the transferrin family
that is present in large amounts in various secretions, including seminal plasma; it
is considered as an important element of nonspecific humoral immunity.

Peer review

The current article described the seminal plasma/ lactoferrin affects the CCL20
production by HEC-1 cells. It is an interesting and important topic.
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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 seties 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, /\, e, in a cet-
tain sequence.

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/ot illustrations.

REFERENCES

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!”. If references are cited directly
in the text, they should be put together within the text, for example,
“From references'”**", we know that...”

When the authors write the references, please ensure that the
otrder in text is the same as in the references section, and also ensutre
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.crossref.org/Sim-
pleTextQuery/, respectively. The numbets 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 in-
itial 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, Yeat: start page and end page.

Format

Journals

Eng/zx/) Journal article (list all anthors and include the PMID where applicable)
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/wjg.13.
6350]

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

2 Lin GZ, Wang XZ, 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

Baishidenge ~ WJV | www.wjgnet.com

v

of balancing selection in Arabidopsis. Proc Nat/ Acad Sci USA
2006; In press

Organization as author

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

Both personal anthors and an organization as anthor

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. J Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01.ju.
0000067940.76090.73]

No anthor given

6 2lst century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bm;j.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]

Issue 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. HRSA
Careaction 2002; 1-6 [PMID: 12154804|

Books

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

Conference paper

14 Christensen S, Oppacher E. An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming, EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and position-
ing tool assembly. United States patent US 20020103498.
2002 Aug 1

Statistical data

Write as mean = SD or mean £ SE.

May 12,2014 | Volume 3 | Issue2 |



Statistical expression

Express 7 test as 7 (in italics), I test as I (in italics), chi squate test as
x’ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as # (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, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 ug/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, efe. Arabic
numerals 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/2220-3249/
g _info_20100725073806.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 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: 7 ime or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

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

Restriction enzymes: EewRI, Hind1, BanHI, Kbo 1, Kpn 1, et.

Biology: H. pylori, E coli ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wignet.com/esps/NavigatonInfo.aspxrid=15

RESUBMISSION OF THE REVISED
MANUSCRIPTS

Authors must revise their manuscript carefully according to the
revision policies of BPG. The revised version, along with the

Baishidenge  WJV | www.wjgnet.com

Instructions to authors

signed copyright transfer agreement, responses to the reviewers,
and English language Grade A certificate (for non-native speakers
of English), should be submitted to the online system za the link
contained in the e-mail sent by the editor. If you have any questions
about the revision, please send e-mail to esps@wijgnet.com.

Language evaluation

The language of a manuscript will be graded before it is sent for re-
vision. (1) Grade A: priotity publishing; (2) Grade B: minor language
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 Copytight assignment form from http://www.
wjgnet.com/2220-3249/¢_info_20100725073726.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/2220-3249/
g_info_20100725073445.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.

STATEMENT ABOUT ANONYMOUS PUBLICA-
TION OF THE PEER REVIEWERS’ COMMENTS

In order to increase the quality of peer review, push authors to
carefully revise their manusctipts based on the peer reviewers'
comments, and promote academic interactions among peer re-
viewers, authors and readers, we decide to anonymously publish
the reviewers’ comments and author’s responses at the same
time the manusctipt is published online.

PUBLICATION FEE

V]l is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the Cre-
ative Commons Attribution Non-commercial License, which permits
use, distribution, and reproduction in any medium and format, pro-
vided 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. Publication fee: 698 USD per
article. All invited articles are published free of charge.

May 12,2014 | Volume 3 | Issue2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	WJVv3i2Cover
	WJV-Editorial Board
	WJVv3i2-Contents
	WJV-3-11
	WJVv3i2-Instructions to authors
	WJVv3i2-Back Cover

