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Abstract

The intraperitoneal wound is often forgotten after trans-
peritoneal surgery. This review is a on the peritoneum
and the implications of peritoneal injury after surgery.
This review will focus on the intraperitoneal wound re-
sponse after surgical injury.

© 2013 Baishideng. All rights reserved.

Key words: Peritoneum; Vagus nerve; Abdominal sur-
gery; Cytokine; Laparoscopy; Inflammation
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INTRODUCTION

An abdominal operation combines a somatic abdominal
wall wound with a second wound to the peritoneal cavity
and viscera. Little attention has been paid the peritoneal
wound that communicates directly to the brain by the
vagus nerve. Traditionally most interventions have fo-
cused on producing relief from the physiological burden
created by the somatic abdominal wall wound. However
recent research indicates that the “forgotten” intraperi-
toneal wound may be clinically important especially in
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those who undergo extensive transperitoneal injury.

PERITONEUM

The peritoneum is a serous membrane that lines the
abdominal cavity and the intra-abdominal viscera. This
dynamic cellular membrane has important functions'".
It provides a frictionless environment for movement of
abdominal organs and is a metabolically active sheet of

tissue that envelops the majority of the abdominal vis-

cera and is protected by macrophage scavengers. These
scavengers play a key role in the local immune response
by producing local mediators such as interleukin-6 (IL-6),
tumor necrosis factor (INF-a) and oxygen radicals”.
Furthermore the peritoneum is unique compared to sut-
rounding organs in that it carries a lower level of anti-
inflammatory pathways resulting to a greater adhesion
forming pathways after injury compared to the regenera-
tion that occurs in other organsm. The peritoneum is
highly metabolically involved and active, enveloping the
majority of the abdominal viscera'”.

Because the entire peritoneal cavity is linked zia trans-
coelomic spread of immuno-humoral factors in the peri-
toneal fluid, it exhibits a coordinated response to injury
which is generalised and not limited to the localised area
of insult™. This is supported by the fact that there are
much higher cytokine concentrations in peritoneal fluid
than in plasma after gastrointestinal surgery suggesting
that cytokine production occurs in a compartmentalised
fashion within the abdominal cavity™.

The netrve supply to the peritoneum is conveyed along
the autonomic nervous system from the parasympathetic
and sympathetic system. It can convey sensory fibres via
the cranial nervous system, namely the sub-diaphragmatic
vagus afferents. The sub-diaphragmatic vagal afferents,
about 50000 in number are almost all made from low
threshold unmyelinated (C) fibres. They convey back-
ground sensations such as mechanical stretch, satiety,
fullness, nausea and vomiting sensations'”. Afferent vagal
inputs originating from the peritoneum and abdominal
viscera have great potential to modulate and regulate

February 4, 2013 | Volume 2 | Issuel |
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behaviour in humans"™'". Furthermore, 90% of the
subdiaphragmatic vagus is entirely afferent in nature, in-
dicating a critically important role in direct peritoneal to
central nervous system signal transmission and modula-
tion of inflammatory processes arising from the perito-
neum[lO,IZ,l‘]‘

Spinal afferent also supply the parietal peritoneal lin-
ning and mesentery of the gastrointestinal tract, and have
cell bodies located in the dorsal root ganglion projecting
to the dorsal horn of the spinal cord. They follow the
paths of the sympathetic (splanchnic) and parasympa-
thetic (pelvic) efferents to the gut wall', All of the vis-
ceral afferents combined make no more than 7%-10% of
all afferent inflow to the spinal cord!™",

SURGICAL TRAUMA TO THE
PERITONEUM

Comparative studies of cellular immunity after laparo-
scopic and conventional trans-peritoneal surgery have
demonstrated immunologic advantages conferred by re-
ducing the somatic abdominal wall wound by performing
minimal access laparoscopy'”. In these animal models
there appears to be a biological peritoneal advantage after
laparoscopy when compared to open surgery. Authors
have hence argued, that the peritoneal immune response
after laparoscopic surgery is better preserved"”. This
mechanism is uncertain but has been thought to arise
from smaller peritoneal incisions minimizing peritoneal
stress, reduced exposure of peritoneum to solubilized
pathogens in air, and minimal manipulation and handling
of the organs.

A large component of the intra-abdominal afferent
system (40%-45% in the colon and bladder) are by fibres
normally unresponsive to stimuli that become activated
only in the presence of inflammation and injury“()]. These
“silent nociceptors” are different in that they are mainly
concerned with tissue injury rather than mechanical stim-
uli such as stretch. One theory is that these class of noci-
ceptors lead to abnormal autonomic regulations by insult
which produces dramatic changes in the environment
that surrounds the nerve endings with potential to excite
distant nociceptors not affected by the initial insult!"”.
What is also concerning about intraperitoneal nocicep-
tors is that as they are not normally active, discharge after
inflammation and injury may be greater in magnitude and
duration than the discharges produced by acute injutious
stimuli, which potentially makes the central effects even
greater than the initial insult"”. Transcoelomic spread
of pro-inflammatory cytokines may activate areas of the
peritoneum distant from the site on intraperitoneal injury.
Thus downstream effects may persist for a long duration
even after the initial injury is near or complete resolution.

The abdominal wall wound can be reduced signifi-
cantly in size, by minimally access techniques, such as
laparoscopy. When one considers procedures where the
incision is the cause of the predominant metabolic insult
to the patient, the benefits would appear to be obvious
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and of a significant clinical magnitude. For example in
cholecystectomy the metabolic response is thought to
be from the abdominal wall wound itselfl'”. Therefore it
can be postulated that this should translate into a lesser
magnified sickness response and hence quicker recovery.
The benefits of laparoscopic cholecystectomy are evident
when compared to classic open colectomy™ but not as
obvious when compared to the small or “mini” lapa-
rotomy version of the same operation”". Therefore there
may be a threshold size effect where further benefits are
not seen.

However what is interesting is that in humans the
peritoneal cytokine response is similar in laparoscopic
and open colonic surgery[zz’w. Also the systemic pro-in-
flammatory concentrations after both surgical approaches
represent only a small fraction of what is generated from
the peritoneum. This suggests that the two intra-abdomi-
nal approaches are locally equally traumatic to the perito-
neal cavity[zz’w. Thus it seems plausible that laparoscopic
surgery does not confer an additional clinical advantage
if we concentrate on peritoneal wound disruption. The
intraperitoneal disruption is still the same no matter
how access to the cavity is gained. A recent review on
this topic in an optimized recovery setting has clinically
confirmed that similar clinical outcomes can be reached
between modalities”™. Hence what seems to be rather im-
portant in abdominal surgery is whether the peritoneum
as an entity is entered, dissected, and manipulated. This is
demonstrated in clinical studies of aorta aneurysm repait,
with trans-peritoneal aneurysmal repair resulting in sig-
nificantly higher inflammatory response corresponding to
slower clinical recovery compared to the extra-peritoneal
approach where this is possiblem.

Operating on many organs such as colonic resection
necessitates intraperitoneal injury and hence extra-perito-
neal approach is not an option. In Part Il of this series
we will focus on possible new methods to manipulate the
intraperitoneal wound in order to reach improved clinical
endpoints.
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Abstract

AIM: To evaluate the efficacy of intravenous glutamine
on the patients with severe acute pancreatitis (SAP).

METHODS: The Cochrane Library, PubMed, EMBASE,
and EBM review databases were searched up to June
2012. Randomized controlled trials (RCTs) that com-
pared non-glutamine nutrition with intravenous gluta-
mine supplemented nutrition in patients with SAP were
included. A method recommended by the Cochrane
Collaboration was used to perform a meta-analysis of
those RCTs.

RESULTS: Four RCTs involving a total of 190 partici-
pants were included. Analysis of these RCTs revealed
the presence of statistical homogeneity among them.
Results showed that glutamine dipeptide has a posi-
tive effect in reducing the mortality rate (OR = 0.26,
95%CI: 0.09-0.73, P = 0.01), length of hospital stay
(weighted mean difference = -4.85, 95%CI: 6.67--3.03,
P < 0.001), and the rate of complications (OR = 0.41,
95%CI: 0.22-0.78, £ = 0.006). No serious adverse ef-
fects were found.
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CONCLUSION: Current best evidence demonstrates
that glutamine is effective for SAP. Further high quality
trials are required and parameters of nutritional condi-
tion and hospital cost should be considered in future
RCTs with sufficient size and rigorous design.

© 2013 Baishideng. All rights reserved.

Key words: Glutamine; Severe acute pancreatitis; Meta-
analysis

Core tip: Glutamine dipeptide was given to patients
with severe acute pancreatitis (SAP) in order to improve
their nitrogen balance and immunonutrition. This meta-
analysis aims to enhance our understanding of the clini-
cal and economical validity of glutamine dipeptide for
patients with SAP. We report the meta-analysis of four
randomized controlled trials involving a total of 190 par-
ticipants. Results showed that glutamine dipeptide has
a positive effect in reducing the mortality rate, length of
hospital stay, and the rate of complications. No serious
adverse effects were found.

Zhong X, Liang CP, Gong S. Intravenous glutamine for severe acute
pancreatitis: A meta-analysis. World J Crit Care Med 2013; 2(1): 4-8
Available from: URL: http://www.wjgnet.com/2220-3141/full/
v2/il/4.htm DOI: http://dx.doi.org/10.5492/wjccm.v2.11.4

INTRODUCTION

Acute pancreatitis is a common and sometimes fatal dis-
ease that places a significant financial burden on society,
The mortality rate ranges from 10% to 15% in patients
who are diagnosed with severe acute pancreatitis (SAP) 3,
The use of enteral nutrition (EN) for SAP was associated
with a significant reduction in infectious morbidity, moz-
tality, hospital length of stay, and a trend toward reduced

. Cy.. [4]
organ failure morbidity'. However, the most common
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complications of enteral feeding is diarrhea, which can
be detected up to 20%-30% of patients. Thus, parenteral
nutrition (PN) is still a choice for the patients suffering
from the SAP initially.

Glutamine (Gln) is the most abundant free amino acid
in the body and plays a vital role in amino acid transport
and nitrogen balance. Gln is also a primary fuel for rap-
idly dividing cells such as enterocytes and lymphocytes,
which protect mucosa barrier and enhance immune func-
tions". The results of previous studies have shown that
glutamine-enriched total PN (TPN) formulas improve the
prognosis of acute pancreatitis[ﬁ’ﬂ. It was given to patients
with SAP in order to improve their nitrogen balance and
immunonutrition®™ ", Therefore, it is worth knowing
whether routine supplementation of glutamine dipeptide
is benefit for clinical outcomes. This meta-analysis aims
to enhance our understanding of the clinical and eco-
nomical validity of glutamine dipeptide for patients with

SAP.

MATERIALS AND METHODS

Study selection criteria

The titles and abstracts of all citations identified by the lit-
erature search were reviewed. Selection criteria were then
applied to all potentially relevant studies. The meta-anal-
ysis included clinical randomized controlled trials (RCT)
of patients with SAP. The trials compared standard isoni-
trogen PN (or EN) and PN (or EN) intravenously supple-
mented with glutamine dipeptide. Editorials and expert
opinions, reviews without original data, case reports and
studies lacking control groups were excluded.

Search strategy for identification of studies

Trials were identified by searching the Cochrane Library
(Issue 1 2012), PubMed (June 2012), EMBASE (June
2012), and CBM (Chinese Biomedical Literature Data-
base). The query was constructed by using the combina-
tion of the following keywords: (SAP or acute pancre-
atitis) and (glutamine or glutamine dipeptide). Articles
published in any language were considered. Abstracts of
the articles selected from each of these multiple searches
were reviewed and those meeting the criteria were record-
ed. In the case of duplicate reports, or studies obviously
reporting results from the same study population, only the
latest published results were used.

Data collection

Data were extracted independently by two reviewers and
decided by the research team. The quality of included
studies was assessed independently by two authors and
discrepancies were resolved by involving the third author.
The quality of the studies was assessed using the scores
proposed by Cochrane handbook 5 standards: randomiza-
tion, allocation, concealment, blinding (participants, inves-
tigators, outcomes assessors, and data analysis), and com-
pleteness of follow-up. The following data were extracted:
quantity and group dividing of patients, different doses
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Potentially relevant publications
indetified
(n=78)

Studies excluded: 7 = 68
on title and abstract review

Potentially appropriate studies
included in systematic review
(n =10)

Studies excluded: 7 = 68
on title and abstract review

Studies included in systematic
review
(n=4)

Figure 1 Flow diagram of the study selection process.

and days of glutamine dipeptide used, and the baseline of
trials. Outcome variables included: mortality rate, length
of hospital stay, and rate of complications.

Statistical analysis

The statistical analysis was performed by RevMan5.0
software, which was provided by the Cochrane Collabora-
tion. P value < 0.05 was considered statistically significant.
Heterogeneity was checked by the Zz test meta-analysis
was done with fixed effects model when results of the tri-
als had no heterogeneity. If the results had heterogeneity,
random effects model was used and causes were analyzed.
The result was expressed with an OR for the categorical
variable and weighted mean difference (WMD) for the
continuous vatiables, and with 95%CI.

RESULTS

Search results

There were 78 papers relevant to the searching words.
Through the steps of screening the title, reading the ab-
stract and the entire article, only four RCTs involving 190
patients were included (Figure 1). There were three papers
published in English and one in Chinese. Data regarding
characteristics of the studies, including patients, baseline
characteristics and quality assessment of the studies are
summatized in Table 1, respectively.

Mortality rate

Four RCTs (involving 190 patients) reported mortality
rate. There was no heterogeneity (P = 0.84). Combined
analysis indicated that the use of glutamine dipeptide re-
duced the mortality rate (OR = 0.26, 95%CI: 0.09-0.73, P
= 0.01) (Figure 2A).

Length of hospital stay

Three RCTs (involving 130 patients) reported length
of hospital stay. There was no heterogeneity (P = 0.77).
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Table 1 Characteristics of the studies included in meta-analysis on glutamine dipeptide for severe acute pancreatitis

Study Hajda er a/™ Han ez a/™”! He et a/"'™ Fuentes-Orozco ez a/'"!

No. of patients included 45 60 41 44

Mean age No significant difference  No significant difference  No significant difference  No significant difference

Male/female No significant difference  No significant difference  No significant difference  No significant difference

Body mass index on admission No significant difference  No significant difference ~ No significant difference  No significant difference

Plasma glutamine levels on admission ~ No significant difference  No significant difference  No significant difference ~ No significant difference

Patients (Gln/Con) 24/21 32/28 20/21 22/22

GlIn dipeptide 0.5 g/kg per day, 20 g/d, intravenously 0.4 g/kg per day, 0.4 g/kg per day,
intravenously intravenously intravenously

Days of Gln (d) admininistration 7 7 14 10

Randomization Yes Yes Yes Yes

Allocation concealment Yes Yes Yes Yes

Double blinding Yes Yes Yes Yes

ITT analysis Yes Yes Yes Yes

GIn: Glutamine.

A Study or subgroup Experimental Control Weight QOdds ratio Qdds ratio
Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Fuentes-Orozco et a/*" 2008 2 22 5 22 29.3 0.34 (0.06-1.98) —a—
Hajd et a/® 2012 0 24 3 21 23.5 0.11 (0.01-2.22) =
Han et a/” 2011 2 32 4 28 25.8 0.40 (0.07-2.37) —
He et a"” 2004 0 20 3 21 21.5 0.13 (0.01-2.67) =
Total (95%CT) 98 92 1000  0.26 (0.09-0.73) .
Total events 4 15
Heterogeneity: x> = 0.85, df = 3 (P = 0.84); I’ = 0% ‘ ‘ ‘ ‘
Test for overall effect: Z = 2.53 (P = 0.01) 0.01 0.1 1 10 100
Favours experimental Favours control
B Study or subgroup Experimental Control Weight Mean difference Mean difference
mean SD Total mean SD Total (%) 1V, Fixed, 95%CI 1V, Fixed, 95%CI
Fuentes-Orozco et a/*"! 2008  26.59 13.3 22  30.18 10.42 22 6.7  -3.59 (-10.65-3.47)
Hajd et a/® 2012 10.6 35 24 159 36 21 76,6 -5.30(-7.38--3.22)
He et ai” 2004 25.3 76 20 286 69 21 168  -3.30(-7.75-1.15)
Total (95%CI) 66 64 100.0  -4.85 (-6.67--3.03) [
Heterogeneity: x> = 0.77, df = 2 (P = 0.68); 7 = 0% ‘ ‘ ‘ ‘
Test for overall effect: Z = 5.22 (P < 0.00001) -100 -50 0 50 100
Favours experimental ~ Favours control
C Study or subgroup Experimental Control Weight Odds ratio Odds ratio
Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Fuentes-Orozco et a/'*! 2008 9 22 16 22 31.0 0.26 (0.07-0.92) —
Hajda et a/® 2012 10 24 9 21 18.4 0.95 (0.29-3.12) —
Han et a/* 2011 4 28 8 28 22.5 0.42 (0.11-1.59) —.
He et ai 2004 4 20 11 21 28.2 0.23 (0.06-0.91) —
Total (95%CI) 94 92 100.0 0.41 (0.22-0.78) <P
Total events 27 44
Heterogeneity: y* = 3.13, df = 3 (P = 0.37); ' = 4% ‘ ‘ ‘ ‘
Test for overall effect: Z = 2.75 (P = 0.006) 0.01 0.1 1 10 100

Favours experimental Favours control

Figure 2 Effect of glutamine dipeptide. A: On mortality for severe acute pancreatitis (SAP); B: On length of hospital stay for SAP; C: On rate of complications for SAP.

Combined analysis indicated that the use of glutamine Rate of complications
dipeptide reduced the length of hospital stay (WMD = Four RCTs (involving 190 patients) reported the rate of
-4.85, 95%CI: -6.67--3.03, P < 0.001) (Figure 2B). complications. There was no heterogeneity (P = 0.37).
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Combined analysis indicated that the use of glutamine
dipeptide reduced the rate of complications (OR = 0.41,
95%CI: 0.22-0.78, P = 0.006) (Figure 2C).

DISCUSSION

The cutrent meta-analysis demonstrated that the use of
glutamine dipeptide could improve the outcome better
than standard PN or EN. The use of glutamine dipeptide
reduced the mortality rate, length of hospital stay, and the
rate of complications. The inclusion criteria of the four
RCTs were similar. There was no significant heterogene-
ity between any of the groups. At the same time, no seri-
ous adverse effects were found in all the included studies.

Glutamine is used as a major fuel and nucleotide sub-
strate for rapidly dividing cells such as intestinal mucosal
cells and the gut-associated immunocytes'*'". Gluta-
mine can prevent atrophy of the intestinal epithelial cells
through HSP 70 generation“sj and improve the intestinal
11 The deficiency of glutamine is the
main cause for protein metabolism disorder, intestinal mu-
cosal injury, enteral wall permeability destruction, bacterial
translocation and immunosuppression. All these increase
the secondary infection risk and hinder the recovery. A
meta-analysis had revealed that glutamine could reduce
the infectious morbidity and mortality in critical illness'”.
Another meta-analysis suggested that glutamine dipeptide-
supplemented PN was beneficial to postoperative patients
by shortening the length of hospital stay and reducing the
morbidity of postoperative infectious complicationslzoj.

In the early stage of SAP, the patients tend to be hy-
permetabolic due to occurrence of SIRS and subsequent
multiple organ dysfunction syndromes, resulting in the
greatly increased demand for nutrition™ ™, A study had
revealed that plasma glutamine levels were negatively cor-
related with the severity of acute pancreatitism]. The facts
that EN is most likely superior to PN in preventing septic
complications of acute pancreatitis, it may also eliminate
some complications of PN (catheter sepsis, pneumotho-
rax, and thrombosis), and costs less than TPN, make it
an increasingly accepted treatment modality. According
to the studies enrolled in our analysis, intravenously ad-
ministered glutamine with TPN is beneficial in the pre-
vention of infectious complications and reduce mortality
rate” ", At the same time, the recent RCT tevealed that
intravenously administered glutamine was able to achieve
the same effect with early EN as well®,

One of the disadvantages of this meta-analysis was
that only four RCTs were included. All four studies had
high methodological quality and generalizability, none-
theless, there may still have been bias in the final results.
Besides, we didn’t analyse the parameters of nutritional
condition such as concentrations of serum albumin and
body weights after the use of glutamine because there is
only one RCT has the data. Therefore, more multicenter
cooperative studies with prospective design are needed.

In conclusion, PN supplemented glutamine dipeptide
with ot without EN is effective and safe to reduce the

immune bartier
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motality rate, occurence of complications, and length of
hospital stay in patients with SAP. The encouraging out-
comes in this analysis may demonstrate a notion in nutri-
tional supplementation of the patients who are diagnosed
with SAP. Further high quality trials are required. Param-
eters of nutritional condition and hospital cost should be
considered in future RCTs with sufficient size and rigor-

ous design.

COMMENTS

Background

Glutamine (GIn) is involved in a wide variety of metabolic and synthetic bio-
chemical processes and acts as nitrogen and ammonium carrier to the liver and
kidney. In conditions of excessive demand of GIn during episodes of severe dis-
eases, endogenous GIn production may not be sufficient to meet the increased
requirements.

Research frontiers

The results of previous studies have shown that glutamine-enriched total par-
enteral nutrition formulas improve the prognosis of acute pancreatitis, however,
there is no previous meta-analysis confirm the clinical validity and safety of
glutamine dipeptide for patients with severe acute pancreatitis (SAP).
Innovations and breakthroughs

Authors performed a meta-analysis of four randomized controlled trials that
compared non-glutamine nutrition with intravenous glutamine supplemented nu-
trition in patients with SAP. Authors’ results suggested that parenteral nutrition
supplemented glutamine dipeptide with or without enteral nutrition is effective
and safe in patients with SAP.

Applications

The encouraging outcomes may demonstrate a notion in nutritional supple-
mentation of the patients who are diagnosed with SAP and provide a practical
evidence for the use of GIn.

Terminology

Gln is the most abundant free amino acid in the body and plays a vital role in
amino acid transport and nitrogen balance. Deficiency of glutamine increases
the secondary infection risk and hinder the recovery. Acute pancreatitis is a
common disease with a very varied outcome. Patients with SAP have worse
outcomes than those with mild acute pancreatitis. The two major complications
of SAP are organ failure and infection, which are both considered as two major
reasons for death.

Peer review

This is a well written meta-analysis on the effect of intravenous glutamine in
SAP. Mainly the authors systematically summarized and analyzed four random-
ized trial evidences regarding intravenous glutamine for SAP, and drew the con-
clusion that glutamine dipeptide has a positive effect in reducing the mortality
rate, length of hospital stay, and the rate of complications. No serious adverse
effects were found. Therefore the contribution of this meta-analysis is to provide
a better knowledge of the benefits of glutamine infusion in SAP.
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ported; (4) Values such as ED50, LD50, IC50 should have their
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typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
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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 Med-
ical College, Chengde 067000, Hebei Province, China. One author
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15451, Greece
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Normally, three experts are invited for each article. Decision on
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publication of an article. All peer-reviewers are acknowledged on
Express Submission and Peer-review System website.
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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 wete obtained, eg., 6.92 £ 3.86 »s 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 papet 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.

Hllustrations

Figures should be numbered as 1, 2, 3, ez, 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
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our principle to publish high resolution-figures for the 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
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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.
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cate (for non-native speakers of English), should be submitted to
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g info_20100725073445.htm.
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For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.
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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 manusctipt accordingly in a timely
mannet.
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