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Abstract
Quality assurance is a key issue in colorectal cancer 
screening, because effective screening is able to im-
prove primary prevention of the cancer. The quality 
measure may be described in terms: how well the 
screening test tells who truly has a disease (sensitiv-
ity) and who truly does not have a disease (specificity). 
This paper raises concerns about identification of the 
optimal screening test for colorectal cancer. Colonos-
copy vs  flexible sigmoidoscopy in colorectal cancer 
screening has been a source of ongoing debate. A 
multicentre randomised controlled trial comparing flex-
ible sigmoidoscopy with usual care showed that flex-
ible sigmoidoscopy screening is able to diminish the 
incidence of distal and proximal colorectal cancer, and 
also mortality related to the distal colorectal cancer. 
However, colonoscopy provides a more complete ex-
amination and remains the more sensitive exam than 
flexible sigmoidoscopy. Moreover, colonoscopy with 
polypectomy significantly reduces colorectal cancer 
incidence and colorectal cancer-related mortality in the 
general population. The article considers the relative 
merits of both methods and stresses an ethical aspect 
of patient’s involvement in decision-making. Patients 
should be informed not only about tests tolerability 

and risk of endoscopy complications, but also that dif-
ferent screening tests for bowel cancer have different 
strength to exclude colonic cancer and polyps. The 
authorities calculate effectiveness and costs of the 
screening tests, but patients may not be interested in 
statistics regarding flexible sigmoidoscopy screening 
and from an ethical point of view, they have the right 
to chose colonoscopy, which is able to exclude a can-
cer and precancerous lesions in the whole large bowel. 

© 2013 Baishideng. All rights reserved.

Key words: Colorectal cancer; Cancer screening; Sig-
moidoscopy; Colonoscopy; Standard of care; Ethical 
aspects; Clinical competence

Madalinski M. Continuous quality improvement of colorec-
tal cancer screening. World J Gastrointest Pharmacol Ther 
2013; 4(1): 1-3  Available from: URL: http://www.wjgnet.
com/2150-5349/full/v4/i1/1.htm  DOI: http://dx.doi.org/10.4292/
wjgpt.v4.i1.1

COMMENTARY ON HOT TOPICS
Colorectal cancer (CC) is a common cause of  morbidity 
and mortality in which early detection is vital. From the 
United States comes a multicentre randomized study of  
colorectal screening with flexible sigmoidoscopy (FS)[1]. 
The results of  this study raise a number of  important 
questions regarding the assessment of  quality in screen-
ing tests and ethical issues.

A total of  77 445 participants of  Schoen et al[1] were 
randomly assigned to be screened for CC, and 77 455 to 
usual care (from 1993 to 2001). Participants in the inter-
vention group were offered FS at baseline and at 3 or at 5 
years. They were referred to their primary care physicians 
for decisions regarding diagnostic follow-up. A screening-
detected cancer was defined as a CC diagnosed within 1 
year after a positive FS and was considered to be posi-
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tive, if  a polyp or mass was detected. Cancers located in 
the rectum through the splenic flexure were defined as 
distal, and those in the transverse colon through the cae-
cum were defined as proximal. Death from CC was the 
primary end point. Secondary end points included CC 
incidence, cancer stage, survival, harms of  screening, and 
all-cause mortality. Participants in the control group only 
received endoscopy (FS or colonoscopy), if  they asked 
for it, or if  their physician recommended it.

A total of  86.6% of  participants (67 071) underwent 
at least one FS screening, and 50.9% (39 440) underwent 
two screenings; at least one screening was positive for a 
polyp or mass in 28.5% of  participants (22 083)[1].

The study showed a reduction in the incidence of  
distal CC in the intervention group for each cancer stage, 
ranging from 19.8% for stage Ⅰ cancers (50 fewer cases 
diagnosed) to 61.7% for stage Ⅳ cancers (66 fewer cases 
diagnosed). Mortality related to distal CC was also reduced 
for each stage, by 21.4% for stage Ⅰ cancers (3 fewer 
deaths) to 60.7% for stage Ⅳ cancers (51 fewer deaths)[1]. 
The number needed to screen with FS to prevent 1 death 
from CC was 871 and to invite to FS screening to prevent 
1 CC was 282[1].

Also the incidence of  proximal CC was reduced by 
14.4% to 20.7% in the intervention group for stages Ⅰ, Ⅱ, 
and Ⅲ cancers (22, 34, and 25 fewer cases, respectively), 
but by only 2.0% (2 fewer cases) for stage Ⅳ disease[1]. 

The study described by Schoen et al[1] showed a reduc-
tion in the incidence of  proximal CC, but FS was not 
success in identifying and removing all precursor lesions 
destined to develop into cancer in the whole colon and 
the authors did not show a reduction in mortality related 
to proximal CC[1]. Although the study revealed that FS as 
compared with usual care may result in overall CC mor-
tality, but much of  the benefit in reducing CC in mortal-
ity from screening derived from its reduction in stage IV 
the disease, which has a much higher mortality than lower 
stages[1].

Using colonoscopy as the screening method, Schoen 
et al[1] calculated that they could increase the number of  
screening-detected cancers by approximately 16 percent-
age points (from < 25% to approximately 40% of  CC 
diagnosed in participants assigned to FS). There is also 
evidence that colonoscopy with adenomas removal re-
duces incidence of  CC[2] . Moreover, it has an impact on 
the reduction of  mortality from CC[3-6], and in the first 10 
years after polypectomy, reduces the risk to a level similar 
to that in a control group of  patients with no adenomas[3].

In the Schoen et al[1] study, 28.5% of  participants 
(22 083) underwent at least one positive endoscopy screen-
ing test for a polyp or mass. However, the authors did not 
mention, whether the second FS revealed only polyps? 
If  this was the case and the second FS revealed a CC 
or large polyps then it is possible that the endoscopists’ 
skills or bowel preparation may have an impact on the 
study results.

A high-quality examination ensures the detection of  
“all” neoplastic lesions - it may be related to an endosco-

pist’s speciality[5-7] . Patients who underwent colonoscopy 
performed by a gastroenterologist had the greatest reduc-
tion in risk for CC mortality[5,6] . Also a reduction in death 
from proximal CC may be probably related to colonos-
copy performed by a gastroenterologist[5,6].

It could be argued that colonoscopy screening is 
more expensive than FS, but 50.9% participants (39 440) 
of  the Schoen et al[1] study, underwent two screenings FS 
(in 3-5 years). Moreover, there are no studies directly as-
sessing the optimal interval for FS screening[8], but there 
is a strongly and significantly lower risk of  CC within 10 
year after negative colonoscopy[9]. Although, the ratio of  
the cost of  FS screening to colonoscopy screening is un-
known[10], but diagnostic colonoscopy and diagnostic FS 
may cost £555 and £441 respectively (figures derive from 
the Trust’s Service Line Reporting information April-
September 2012 in The Pennine Acute Hospitals NHS 
Trust, United Kingdom). I think therefore a model-based 
economic analysis may easily find colonoscopy screening 
as less costly than FS screening.

Although colonoscopy has a slightly higher incidence 
of  perforation than FS[11], but the most common site of  
perforation during colonoscopy used to be the left co-
lon[11,12]. Schoen et al[1] reported 0.0028% perforation for 
screening with FS (2.8 per 100 000 examinations), and 
nearly 40 times more perforations on repeat screening 
0.1075% (107.5 per 100 000 examinations). The incidence 
of  colonoscopic perforation could be very low 0.004% 
in diagnostic colonoscopy and could be as high as 0.02% 
in therapeutic colonoscopies, with individual series rates 
ranging from 0% to 0.86%[13]. The national colonoscopy 
audit performed in the United Kingdom, reported rate 
0.04% perforations (1:2511 procedures)[14]. Nonetheless, 
the audited adult patients who underwent diagnostic or 
therapeutic colonoscopy could have an even higher risk 
of  complications than screening individuals, because they 
were symptomatic patients (two perforations occurred in 
patients with inflammatory bowel disease)[14] .

Colorectal cancer is the third most common in in-
cidence and the fourth most common cause of  cancer 
death worldwide[15]. An effective screening programme 
plays a key role to cope with the growing problem of  
CC. So far, the United Kingdom study has been the only 
study to show a significant 31% reduction in CC mortal-
ity from one-time screening with FS[16] . It also found a 
significant reduction in the CC incidence (by 23%)[16]. An-
other study performed in Italy showed an 18% reduction 
in incidence of  CC, but FS in this study did not cause 
significant reduction in mortality[17]. In Schoen’s study 
comparing FS with usual care, after an average of  nearly 
12 years, participants in the screening group had a 21% 
reduction in the incidence of  CC and a 26% lower rate 
of  CC mortality than participants in the usual care group. 
Also a reduction of  mortality by 50% and incidence by 
29% related to distal CC was noticed.

Despite this great result, the doctors and health author-
ities are in an ethical dilemma over the optimal screening 
for CC. Colonoscopy provides a more complete examina-
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tion than FS and a patient may not be interested in statis-
tics regarding FS, and ask, if  it is better for him to have 
FS or a complete colonoscopy.

When the patients will be totally informed about the 
limitations and benefits of  FS and colonoscopy, they may 
be interested to make a decision themselves and choose 
a more sensitive endoscopy test which is able to exclude 
a cancer and precancerous lesions in the whole large 
bowel. Very experienced doctors do not need much more 
time to complete colonoscopy in most cases, when the 
top of  the endoscope is in the area of  splenic flexure. 
Furthermore, colonoscopy without sedation is common 
in many European countries and Asia[18,19]. Therefore 
the cost of  colonoscopy and FS may not differ widely, if  
endoscopists offer really good skills. In the future, every 
individual may be involved in the decision-making, and 
the doctors should be interested in the patient’s prefer-
ence regarding the screening test, because patients have 
the right to make their own choice[20].

REFERENCES
1 Schoen RE, Pinsky PF, Weissfeld JL, Yokochi LA, Church T, 

Laiyemo AO, Bresalier R, Andriole GL, Buys SS, Crawford 
ED, Fouad MN, Isaacs C, Johnson CC, Reding DJ, O’Brien 
B, Carrick DM, Wright P, Riley TL, Purdue MP, Izmirlian 
G, Kramer BS, Miller AB, Gohagan JK, Prorok PC, Berg CD. 
Colorectal-cancer incidence and mortality with screening 
flexible sigmoidoscopy. N Engl J Med 2012; 366: 2345-2357 
[PMID: 22612596 DOI: 10.1056/NEJMoa1114635]

2 Winawer SJ, Zauber AG, Ho MN, O’Brien MJ, Gottlieb 
LS, Sternberg SS, Waye JD, Schapiro M, Bond JH, Panish 
JF. Prevention of colorectal cancer by colonoscopic polyp-
ectomy. The National Polyp Study Workgroup. N Engl J 
Med 1993; 329: 1977-1981 [PMID: 8247072 DOI: 10.1056/
NEJM199312303292701]

3 Zauber AG, Winawer SJ, O’Brien MJ, Lansdorp-Vogelaar I, 
van Ballegooijen M, Hankey BF, Shi W, Bond JH, Schapiro 
M, Panish JF, Stewart ET, Waye JD. Colonoscopic polypec-
tomy and long-term prevention of colorectal-cancer deaths. 
N Engl J Med 2012; 366: 687-696 [PMID: 22356322 DOI: 
10.1056/NEJMoa1100370]

4 Manser CN, Bachmann LM, Brunner J, Hunold F, Bauer-
feind P, Marbet UA. Colonoscopy screening markedly re-
duces the occurrence of colon carcinomas and carcinoma-re-
lated death: a closed cohort study. Gastrointest Endosc 2012; 
76: 110-117 [PMID: 22498179 DOI: 10.1016/j.gie.2012.02.040]

5 Baxter NN, Warren JL, Barrett MJ, Stukel TA, Doria-Rose 
VP. Association between colonoscopy and colorectal cancer 
mortality in a US cohort according to site of cancer and colo-
noscopist specialty. J Clin Oncol 2012; 30: 2664-2669 [PMID: 
22689809 DOI: 10.1200/JCO.2011.40.4772]

6 Singh H, Nugent Z, Demers AA, Kliewer EV, Mahmud SM, 
Bernstein CN. The reduction in colorectal cancer mortality 
after colonoscopy varies by site of the cancer. Gastroenterol-
ogy 2010; 139: 1128-1137 [PMID: 20600026 DOI: 10.1053/
j.gastro.2010.06.052]

7 Rabeneck L, Paszat LF, Saskin R. Endoscopist specialty 
is associated with incident colorectal cancer after a nega-

tive colonoscopy. Clin Gastroenterol Hepatol 2010; 8: 275-279 
[PMID: 19879970 DOI: 10.1016/j.cgh.2009.10.022]

8 Rogal SS, Pinsky PF, Schoen RE. Relationship between de-
tection of adenomas by flexible sigmoidoscopy and interval 
distal colorectal cancer. Clin Gastroenterol Hepatol 2013; 11: 
73-78 [PMID: 22902761 DOI: 10.1016/j.cgh.2012.08.002]

9 Singh H, Turner D, Xue L, Targownik LE, Bernstein CN. 
Risk of developing colorectal cancer following a negative 
colonoscopy examination: evidence for a 10-year interval 
between colonoscopies. JAMA 2006; 295: 2366-2373 [PMID: 
16720822 DOI: 10.1001/jama.295.20.2366]

10 Whyte S, Chilcott J, Cooper K, Essat M, Stevens J, Wong R, 
Kalita N. Re-appraisal of the options for colorectal cancer 
screening. Report for the NHS Bowel Cancer Screening 
Programme. Sheffield, UK: School of Health and Related 
Research, 2011

11 Lohsiriwat V, Sujarittanakarn S, Akaraviputh T, Lertakya-
manee N, Lohsiriwat D, Kachinthorn U. What are the risk 
factors of colonoscopic perforation? BMC Gastroenterol 2009; 
9: 71 [PMID: 19778446 DOI: 10.1186/1471-230X-9-71]

12 Korman LY, Overholt BF, Box T, Winker CK. Perforation 
during colonoscopy in endoscopic ambulatory surgical cen-
ters. Gastrointest Endosc 2003; 58: 554-557 [PMID: 14520289 
DOI: 10.1067/S0016-5107(03)01890-X]

13 Church J. Complications. In: Waye JD, Rex DK, Wiliams 
ChB. Colonoscopy. Principles and practice. Oxford, United 
States/Hoboken, United States: Wiley-Blackwell, 2009: 
703-716

14 Gavin DR, Valori RM, Anderson JT, Donnelly MT, Wil-
liams JG, Swarbrick ET. The national colonoscopy audit: a 
nationwide assessment of the quality and safety of colonos-
copy in the UK. Gut 2013; 62: 242-249 [PMID: 22661458 DOI: 
10.1136/gutjnl-2011-301848]

15 Wild C. Preface. In: Segnan N, Patnick J, von Karsa L. Euro-
pean Guidelines for Quality Assurance in Colorectal Cancer 
Screening and Diagnosis. 1st ed. World Health Organisa-
tion/International Agency for Reserch on Cancer, 2010: 
XVI-XVII

16 Atkin WS, Edwards R, Kralj-Hans I, Wooldrage K, Hart 
AR, Northover JM, Parkin DM, Wardle J, Duffy SW, Cuzick 
J. Once-only flexible sigmoidoscopy screening in prevention 
of colorectal cancer: a multicentre randomised controlled 
trial. Lancet 2010; 375: 1624-1633 [PMID: 20430429 DOI: 
10.1016/S0140-6736(10)60551-X]

17 Segnan N, Armaroli P, Bonelli L, Risio M, Sciallero S, Zappa 
M, Andreoni B, Arrigoni A, Bisanti L, Casella C, Crosta C, 
Falcini F, Ferrero F, Giacomin A, Giuliani O, Santarelli A, 
Visioli CB, Zanetti R, Atkin WS, Senore C. Once-only sig-
moidoscopy in colorectal cancer screening: follow-up find-
ings of the Italian Randomized Controlled Trial--SCORE. J 
Natl Cancer Inst 2011; 103: 1310-1322 [PMID: 21852264 DOI: 
10.1093/jnci/djr284]

18 Elliott VS. Study supports use of no-sedation colonoscopy. 
Amednews. January 12, 2009. Available from: URL: http: //
www.ama-assn.org/amednews/2009/01/12/hll20112.htm

19 Leung FW, Aljebreen AM, Brocchi E, Chang EB, Liao WC, 
Mizukami T, Schapiro M, Triantafyllou K. Sedation-risk-free 
colonoscopy for minimizing the burden of colorectal cancer 
screening. World J Gastrointest Endosc 2010; 2: 81-89 [PMID: 
21160707 DOI: 10.4253/wjge.v2.i3.81]

20 Woolf SH. The best screening test for colorectal cancer--a 
personal choice. N Engl J Med 2000; 343: 1641-1643 [PMID: 
11096175]

P- Reviewers  Angelo Z, Gibson RJ, Pimanov SI    S- Editor  Jiang L    
L- Editor  A    E- Editor  Li JY

3 February 6, 2013|Volume 4|Issue 1|WJGPT|www.wjgnet.com

Madalinski M. Colorectal cancer screening



Inhibition of apoptosis in the management of nonalcoholic 
fatty liver disease

Stella D Bouziana, Konstantinos Tziomalos

Stella D Bouziana, Konstantinos Tziomalos, First Propaedeu-
tic Department of Internal Medicine, Medical School, Aristotle 
University of Thessaloniki, AHEPA Hospital, 54636 Thessaloni-
ki, Greece
Author contributions: Bouziana SD drafted the paper; Tziomalos 
K revised the draft critically for important intellectual content.
Correspondence to: Konstantinos Tziomalos, MD, PhD, First 
Propaedeutic Department of Internal Medicine, Medical School, 
Aristotle University of Thessaloniki, AHEPA Hospital, 54636 
Thessaloniki, Greece. ktziomalos@yahoo.com
Telephone: +30-2310-994621   Fax: +30-2310-994773
Received: September 19, 2012  Revised: December 26, 2012
Accepted: January 11, 2013
Published online: February 6, 2013

Abstract
Nonalcoholic fatty liver disease (NAFLD) is the leading 
cause of chronic liver disease in the developed world. 
The pathogenesis of NAFLD is multifactorial, involving 
obesity, insulin resistance, inflammation and oxidative 
stress. Accordingly, several treatments targeting these 
pathways have been evaluated in patients with NAFLD 
but have either shown limited efficacy or an unfavor-
able safety profile. On the other hand, increased he-
patocyte apoptosis also appears to be implicated in 
the development and progression of NAFLD and recent 
pilot studies suggest that inhibition of apoptosis might 
represent a useful approach in this disease. However, 
several issues pertaining both to the efficacy and safe-
ty of this new class of agents remain unresolved and 
larger studies are required to clarify the role of this 
therapeutic modality in the management of NAFLD.

© 2013 Baishideng. All rights reserved.
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COMMENTARY ON HOT TOPICS
Nonalcoholic fatty liver disease (NAFLD) is a burgeon-
ing health problem and is recognized as the main cause 
of  chronic liver disease in the developed world[1,2]. It af-
fects approximately 34%-46% of  the general adult popu-
lation in Western countries[3,4]. Moreover, the prevalence 
of  NAFLD is substantially higher in obese and diabetic 
patients, reaching 70%[5-7]. Given the worldwide growing 
epidemics of  obesity and type 2 diabetes mellitus, the 
prevalence of  NAFLD is expected to rise further in the 
following years[1,5]. NAFLD covers a wide spectrum of  
histological abnormalities ranging from steatosis to the 
coexistence of  steatosis with inflammation and a variable 
degree of  fibrosis [nonalcoholic steatohepatitis (NASH)], 
to cirrhosis and even to hepatocellular carcinoma[1,8]. Pa-
tients with NAFLD, particularly those with NASH, have 
increased all-cause mortality compared with the general 
population, with cardiovascular disease and liver-related 
disease being the leading causes of  death[9-11].

In light of  the considerable prevalence of  NAFLD 
and its associated increased mortality, there is a pressing 
need for identifying effective treatments for this disease. 
The pathogenesis of  NAFLD is multifactorial, involving 
obesity, insulin resistance, inflammation, oxidative stress 
and increased hepatocyte apoptosis[8,12]. Accordingly, sev-
eral treatments have been evaluated in this population, 
including lifestyle changes and pharmacological agents 
targeting the underlying pathogenetic mechanisms, in-
cluding insulin-sensitizing, weight-reducing, antioxidant 
and antiinflammatory agents[1,12,13]. However, the evalu-
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ated agents have either shown limited efficacy or have 
been associated with an unfavorable safety profile[1,12,13]. 
Accordingly, current therapeutic approaches propose life-
style modifications including diet and exercise as first line 
treatment in patients with NAFLD[1]. However, diet and 
exercise are of  limited efficacy and are characterized by 
low long-term adherence rates[1].

In this context, novel agents targeting hepatocyte 
apoptosis might represent a useful tool in the manage-
ment of  NAFLD. Apoptosis is a physiological, highly 
organized and genetically programmed form of  cell death 
which contributes to body homeostasis by removing aged 
and damaged cells. Thus, apoptosis represents a major 
protective defense mechanism against a number of  harm-
ful factors including viral attacks and carcinogens[14]. How-
ever, aberrant hepatocyte apoptosis may induce hepatic 
injury and disease progression via up-regulation of  inflam-
mation and fibrosis[14-16]. Indeed, hepatocyte apoptosis is 
increased in NAFLD and correlates with the severity of  
inflammation and fibrosis[14-16]. Moreover, apoptosis is a 
main feature of  NASH differentiating it from isolated 
steatosis and may also contribute to the progression from 
NASH to cirrhosis[16-18]. In experimental models, increased 
apoptosis appears to contribute to progression to hepato-
cellular carcinoma (HCC) independently from other car-
cinogens (e.g., inflammation)[19]. It has been suggested that 
damaged hepatocytes become resistant to apoptotic death 
in more advanced NAFLD because of  downregulation of  
proapoptotic molecules and upregulation of  antiapoptotic 
mediators[19-21]. As a result, damaged cells escape apop-
tosis and high proliferation rates are observed leading to 
HCC[19-21].

Given the important role of  apoptosis in NAFLD, a 
recently reported pilot study by Ratziu et al[22] evaluated the 
safety and efficacy of  inhibition of  hepatocyte apoptosis 
in this disease. This phase Ⅱ, randomized, double-blind, 
placebo-controlled, multicenter clinical trial evaluated 
GS-9450, an irreversible selective inhibitor of  caspases 1, 
8 and 9, in patients with NAFLD[22]. Caspases are intra-
cellular proteolytic enzymes that are key effectors of  the 
apoptotic process[14]. The study included 124 patients 18 to 
75 years-old with biopsy-proven NASH and serum alanine 
aminotransferase (ALT) levels > 60 IU/L[22]. Exclusion 
criteria included histological findings of  cirrhosis, HCC, 
platelets < 75 000/mm3, neutrophils < 1500/mm3, hemo-
globin < 11.0 g/dL, creatinine clearance < 70 mL/min 
(estimated with the Cockcroft-Gault equation), weight 
lose > 4% within 8 wk before screening, daily alcohol 
consumption > 30 g in males and > 20 g in females, drug-
induced fatty liver and liver damage attributed to other 
liver diseases (e.g., viral hepatitis, autoimmune hepatitis and 
hemochromatosis). Patients with type 2 diabetes mellitus 
were eligible for inclusion in the study if  they were not 
insulin-dependent, they were not under treatment with 
glitazones for at least 6 mo before screening, the onset of  
diabetes was within the last 10 years and there were no 
signs of  peripheral diabetic neuropathy or gastroparesis. 

Patients were randomly assigned to receive GS-9450 1, 
5, 10 or 40 mg or placebo once a day for 4 wk. All pa-
tients were required to follow a balanced lifestyle during 
the study. A follow-up of  4 wk followed the treatment 
period. The main efficacy endpoints were the change in 
serum ALT, aspartate aminotransferase (AST) and cy-
tokeratin (CK)-18 fragment levels during the treatment 
period. CK-18 is a major cytoplasmic filament protein of  
the hepatocellular cytoskeleton that is cleaved mainly by 
caspase-3 during the apoptotic process leading to forma-
tion of  CK-18 fragments[15]. Thus, CK-18 fragment levels 
reflect the extent of  hepatocyte apoptosis[15]. 

Treatment with GS-9450 induced a significant, dose-
dependent reduction in serum ALT levels whereas ALT 
levels did not change in the placebo group[22]. This reduc-
tion occurred as early as the third day of  treatment. In 
the group that received 40 mg GS-9450, at week 4, only 2 
patients (8%) were nonresponders (i.e., had a decrease in 
ALT levels of  < 10% relative to baseline) whereas 35% 
of  patients showed normalization of  ALT values. A dose-
dependent reduction was also observed in serum AST 
levels in patients who received GS-9450. Among patients 
who received the highest GS-9450 dose, the percent of  
patients who had normal AST levels increased from 20% 
at baseline to 48% at the end of  the treatment period. 
Serum CK-18 fragments decreased only in patients who 
were treated with 10 and 40 mg GS-9450 but this decrease 
did not differ from the change in the placebo group[22].

At 4 wk after treatment discontinuation, serum ALT 
levels returned to baseline levels in the groups that re-
ceived 1, 5 and 10 mg GS-9450 but where lower than 
baseline in the 40 mg group[22]. This rebound effect was 
apparent from the first week of  the follow-up period[22]. 
Serum AST levels increased within 1 wk of  discontinua-
tion of  GS-9450 in all groups to modestly above baseline 
levels[22].

There was no change in markers of  insulin resistance 
(serum glucose and insulin levels, homeostasis model of  
insulin resistance), serum γ-glutamyl transpeptidase levels, 
lipids or weight during treatment with GS-9450[22].

Regarding the safety of  GS-9450, the majority of  
the adverse events recorded in patients treated with this 
agent were of  mild to moderate severity and most were 
not attributed to GS-9450[22]. No serious adverse events 
were recorded during treatment with GS-9450. Moreover, 
there were no notable differences in the frequency of  
adverse events between the groups assigned GS-9450 and 
placebo[22].

Overall, the study of  Ratziu et al[22] suggests that 
GS-9450 dose-dependently lowers serum ALT levels and 
is well-tolerated in patients with NAFLD. Previous studies 
evaluating this agent have also reported promising results. 
In a phase Ⅰ clinical trial, GS-9450 was well-tolerated 
when administered to healthy individuals[23]. In a double-
blind, placebo-controlled phase Ⅱa trial in patients with 
chronic hepatitis C, a disease also characterized by in-
creased hepatocellular apoptosis, GS-9450 reduced serum 
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ALT levels[24]. Moreover, in a substudy of  the latter trial, 
GS-9450 induced a moderate reduction in caspase-8 ex-
pression and a strong reduction in caspase-3 expression 
in peripheral T-lymphocytes[25].

Besides GS-9450, a wide range of  pan-caspase inhibi-
tors has been evaluated in pilot studies yielding encourag-
ing results. IDN-6556, an irreversible, broad-spectrum 
caspase inhibitor, attenuated hepatocellular apoptosis and 
hepatic inflammation and fibrosis in animal models[26,27]. 
In humans, IDN-6556 was well-tolerated in a phase Ⅱ 
clinical trial by both normal volunteers and patients with 
elevated transaminase levels and lowered transaminase 
levels in the latter[28]. Moreover, in a phase Ⅰ and Ⅱ clini-
cal trial, IDN-6556 reduced aminotransferase levels in 
patients with chronic hepatitis C or NASH[29,30]. Another 
irreversible pan-caspase inhibitor, VX-166, reduced he-
patocellular apoptosis, inflammation and fibrosis in ex-
perimental models but had a modest effect on ALT levels 
and markers of  oxidative stress in animal models with 
established steatosis/steatohepatitis[31,32].

However, there are some concerns regarding the safe-
ty of  GS-9450 and caspase inhibitors in general. There 
is a potential risk of  carcinogenesis when apoptotic 
mechanisms are inhibited given the key role of  apoptosis 
in protecting against tumor development[19,21]. The exist-
ing data regarding this possible association is meagre and 
controversial[21]. GS-9450 might theoretically be safer 
than pan-caspase inhibitors since it acts primarily on 
hepatocytes and blocks the activity of  specific caspases. 
However, most information about the safety of  caspase-
inhibitors is from experimental models and therefore it is 
difficult to reach definite conclusions about their safety 
in humans[21]. The existing clinical studies are small and 
short in duration[22,24,28-30]; accordingly, larger and long-
term studies are required to evaluate the carcinogenic 
potential, if  any, of  caspase inhibitors.

Another concern regarding the safety of  caspase in-
hibitors is ALT overshoot, i.e., elevation of  ALT levels 
three times the baseline value after discontinuation of  
treatment, which could result in acute hepatic failure[29,30]. 
This adverse effect was observed in patients with chronic 
hepatitis C who were treated with the pan-caspase inhibi-
tor IDN-6556 and could be due to massive apoptosis of  
hepatocytes, which escaped apoptosis during treatment, 
after the abrupt withdrawal of  the drug[30]. In the study 
by Ratziu et al[22], although ALT values increased after dis-
continuation of  GS-9450 and in some patients exceeded 
baseline levels, they did not reach three times the initial 
values. Therefore, GS-9450 might be safer than pan-
caspase inhibitors but this has to be further evaluated in 
larger studies. It has been suggested that the risk of  ALT 
overshoot might be reduced by the gradual instead of  
sudden removal of  the caspase inhibitor but this remains 
to be evaluated in future studies[30]. On the other hand, the 
relapse of  ALT levels after discontinuation of  GS-9450 
treatment suggests that long-term treatment will be neces-
sary[22], limiting the clinical significance of  ALT overshoot.

In addition to these safety concerns, there are some 
limitations regarding the evaluation of  the efficacy of  
GS-9450 in the study by Ratziu et al[22]. In this study, the 
change in serum ALT and CK-18 fragment levels was 
used to assess the efficacy of  GS-9450[22]. It is well estab-
lished that both ALT and CK-18 fragment levels correlate 
with NAFLD severity[1,10,15,33]. However, more than 60% 
of  patients with NAFLD have normal ALT levels, imply-
ing that normal ALT levels do not exclude the presence 
of  the disease[1,4,33,34]. Moreover, the reduction in serum 
ALT levels correlates with the improvement in liver ste-
atosis and inflammation but not fibrosis[1,35]. On the other 
hand, liver biopsy is the gold standard for the diagnosis, 
staging, monitoring and evaluation of  drug response in 
NAFLD[1,3]. Given the short follow-up (4 wk), a second 
liver biopsy was not performed in the study by Ratziu et 
al[22]. Therefore, long-term studies that will evaluate the 
effects of  GS-9450 on liver histology are needed before 
reaching definite conclusions on the efficacy of  this agent.

In conclusion, despite its limitations, the pilot study by 
Ratziu et al[22] provides additional evidence that the inhibi-
tion of  apoptosis might have a role in the management 
of  NAFLD. Therefore, the efficacy and safety of  this ap-
proach merits further evaluation in larger and longer-term 
studies. On the other hand, given that NAFLD has a mul-
tifactorial pathogenesis, a combination of  agents targeting 
the multiple implicated mechanisms, including increased 
apoptosis, should be another focus of  future studies. 
Finally, on the grounds of  the strong genetic impact on 
NAFLD development and progression[36,37], investigating 
related genes and polymorphisms might allow the identi-
fication of  patients who are at higher risk for progression 
of  NAFLD and/or who might experience greater ben-
efits from the different therapeutic approaches.
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Abstract
AIM: To examine the effects of Padma Digestin on the 
smooth muscle motility of different gastrointestinal 
segments in vitro .

METHODS: The effects of the ethanolic extract of 
Padma Digestin (at 8.16 mg/mL or 81.6 mg/mL) on the 
contractility and susceptibility to acetylcholine (ACh) of 
muscle strips from the cardia, antrum, pylorus, duode-
num, jejunum, ileum and colon of male Wistar rats were 
analyzed. 

RESULTS: Compared with the control treatment, the 
Padma Digestin extract had a procontractile effect 
on the antral smooth muscle strips. Padma Digestin 
decreased ACh sensitivity in cardia muscle strips and 
increased it in those from the antrum and pylorus. 
In the intestinal segments, spontaneous contractility 
was inhibited in both the duodenal and jejunal strips, 
whereas reactivity to ACh was inhibited in the jejunal 
strips only. In the colonic samples, Padma Digestin 
inhibited spontaneous and ACh-stimulated contractility 
at a low dose but seems to have increasing effects at a 
high dose. 

CONCLUSION: Padma Digestin extract has region-
specific effects on the contractility and excitability of 
gastrointestinal smooth muscle. Our results support 
the traditional use of Padma Digestin for maldigestion 
and functional gastrointestinal disorders. 

© 2013 Baishideng. All rights reserved.

Key words: Tibetan Medicine System; Herbal; Gastroin-
testinal motility; Smooth muscle; Padma Digestin

Balsiger BM, Krayer M, Rickenbacher A, Flogerzi B, Vennos 
C, Gschossmann JM. Tibetan herbal formula Padma Digestin 
modulates gastrointestinal motility in vitro. World J Gastrointest 
Pharmacol Ther 2013; 4(1): 9-15  Available from: URL: http://
www.wjgnet.com/2150-5349/full/v4/i1/9.htm  DOI: http://dx.doi.
org/10.4292/wjgpt.v4.i1.9

INTRODUCTION
Functional gastrointestinal disorders (FGDs) are charac-
terized by various symptoms without underlying identifi-
able structural lesions or biochemical abnormalities[1]. 
Symptoms such as abdominal pain and discomfort, bloat-
ing, flatulence, changes in stool consistency, and postpran-
dial fullness are very common and have a great impact on 
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the quality of  life of  affected patients[2,3]. The pathogen-
esis of  FGDs is still unclear; however, different factors 
such as disturbed gastrointestinal motility, accommoda-
tion and hypersensitivity, side effects of  pharmaceuticals, 
psychosocial status, changes in inflammatory status and 
helicobacter pylori infection are likely to be involved[2,4-8].

In general practice, unspecific dyspeptic complaints 
are often addressed using symptom-based approaches 
such as proton pump inhibitor treatment, Helicobacter 
pylori eradication and dietary modifications[8,9]. Given the 
high prevalence of  FGDs, their impact on patient qual-
ity of  life, and their socio-economic importance, safe 
and effective treatment options are urgently needed[2,10,11]. 
Phytotherapeutics contain a wide variety of  chemical sub-
stances in very small doses. They are known to act as so 
called multi-target drugs, which target and affect multiple 
different pathophysiological pathways simultaneously[12-14]. 

Network models show that partial inhibition of  mul-
tiple targets by synergistically acting agents can be more 
effective than complete inhibition of  a single target[12,15]. 
In herbal preparations, each chemical is usually present at 
a very low dose. The synergistic action of  these chemicals 
allows them to be clinically effective, as well as minimizes 
the risk for side effects[13,14]. Due to the joint activity of  
multiple herbal compounds, the resulting mechanism 
of  action cannot be deduced from the known effects 
of  each individual ingredient. Even though one might 
be able to predict which molecular pathways would be 
affected, the sum of  these changes may not reflect the 
resulting effect of  the mixture.

Due to their complex mechanism of  action and over-
all favorable safety profile, herbal preparations seem to 
be especially well-suited for the treatment of  multifacto-
rial diseases. Various plants as well as herbal combina-
tion preparations have produced favorable outcomes in 
FGDs[14,16-20]. The polyherbal preparation Padma® Lax has 
been shown to be effective in the treatment of  dominant 
irritable bowel syndrome[19,20], and the multimodal effects 
on intestinal motility have been identified as the mode of  
action of  this formula[21].

Padma Digestin® is a polyherbal formula produced in 
Switzerland according to the international pharmaceutical 
guidelines. The preparation is licensed as a drug (Swiss-
medic No. 59375) and is available under the same name 
in various European countries. It is a modern representa-
tion of  a formula from Traditional Tibetan Medicine (Ti-
betan name: Se’bru 5). Padma Digestin consists of  five 
herbs, which have been used in this composition in the 
Himalayas for hundreds of  years. In Europe, the formula 
has been used for more than 20 years for disturbed diges-
tion with dyspeptic symptoms such as epigastric pres-
sure, postprandial fullness, bloating, and flatulence as well 
as for lack of  appetite, e.g., in convalescence or old age. 
Traditionally, the formula has also been used for ailments 
of  the lower abdomen and lower back including sexual 
dysfunction, recurrent cystitis or lower back pain. Some 
of  the plants or chemical constituents that comprise 
Padma Digestin have previously been shown to influence 

gastrointestinal motility[22-24]. Despite the information on 
the individual ingredients, to our knowledge, there are no 
reports on the effects of  the multicompound formula-
tion as a whole.

Therefore, the aim of  the present study was to inves-
tigate the effects of  Padma Digestin ethanolic extracts on 
different gastrointestinal segments regarding spontane-
ous contractile activity and susceptibility to acetylcholine 
(ACh) in vitro.

MATERIALS AND METHODS
Animals
After an overnight fast with free access to drinking water, 
21 male Wistar rats (in-house breeding, Central Animal 
Facilities, University Hospital Berne, Switzerland) weigh-
ing 160 to 275 g were anesthetized with a mixture of  
ketamine and xylazine in a ratio of  1:1 (1 mL per kg body 
weight) (Dr. E Gräub AG, Berne, Switzerland). All of  the 
procedures and subsequent animal care were in accor-
dance with the guidelines of  the Department of  Agricul-
ture of  Berne, Switzerland, which provided the approval 
for this study.

Tissue preparation
Several gastrointestinal segments were analyzed: cardial, 
antral, pyloric, duodenal, jejunal, ileal and colonic. Tissue 
samples were rapidly harvested and placed in cold modi-
fied Krebs-Ringer’s bicarbonate buffer (118.3 mmol/L 
NaCl, 4.7 mmol/L KCl, 1.2 mmol/L MgSO4, 1.2 mmol/
L KH2PO4, 2.5 mmol/L CaCl2, 25 mmol/L NaCHO3, 
0.026 mmol/L CaEDTA and 11.1 mmol/L glucose) 
(Sigma Chemicals, Buchs, Switzerland) saturated with 
carbogen (95% O2 + 5% CO2) (Carbagas, Berne, Switzer-
land). Different gut segments were excised from the same 
location in each animal and prepared as follows: circular 
muscle strips from cardial (n = 12) and pyloric tissue (n = 
9), muscle strips from the antrum (n = 44) in the circular 
axis and muscle strips from the duodenum (n = 22), je-
junum (n = 24), ileum (n = 24) and colon (n = 36) in the 
longitudinal axis. The muscle strips were placed in organ 
bath chambers (5 mL) (Radonit Glass Technology Inc., 
Monrovia, CA, United States) filled with modified Krebs-
Ringer’s bicarbonate buffer maintained at 37.5 ℃ and 
aerated with carbogen. 

Test substance
Padma Digestin is a multicomponent herbal preparation 
based on a classical formula composed of  five herbs that 
originates from Tibetan Medicine. One capsule contains 
204 mg pomegranate seeds (Punica granatum L.), 102 mg 
lesser galangal rhizome (Alpinia officinarum Hance), 25.5 
mg long pepper fruit (Piper longum L./Piper retrofractum 
Vahl.), 12.75 mg cardamom seeds (Elettaria cardamomum 
Maton var. Miniscula Burkill), and 12.75 mg cassia bark 
(Cinnamomum aromaticum Nees). Padma Digestin was 
produced and supplied by Padma Inc., Hinwil, Switzer-
land. The mixture was extracted with 70% (v/v) ethanol 
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(EtOH) (B. Braun, Emmenbrücke, Switzerland). 250 mg/
mL of  the test substance was shaken for 30 min at 37 ℃ 
and centrifuged at 5000 g. Then, the supernatant was 
lyophilized with a yield of  20.4% (w/w). Just before use, 
the lyophilized extract was dissolved in 70% EtOH. One 
milliliter of  this solution corresponded to the extract of  
2126 mg Padma Digestin powder. 

Study design
In the first set of  experiments (9 animals), the in vitro ef-
fects of  the ethanolic extract of  Padma Digestin on the 
contractility and susceptibility to ACh (Sigma Chemicals, 
Buchs, Switzerland) were analyzed in colonic muscle 
strips, and EtOH was used as a control. Cardial, antral, 
pyloric, duodenal, jejunal and ileal tissue strips were col-
lected from the same rats and used in preliminary experi-
ments to assess the recording patterns and reproducibility 
of  the in vitro contractile activity of  different segments of  
the upper gastrointestinal tract (data not shown). In a sec-
ond set of  experiments (12 animals), the in vitro effect of  
the Padma Digestin ethanolic extract on the contractility 
and susceptibility to ACh was studied in cardial, antral, 
pyloric, duodenal, jejunal, ileal and colonic muscle strips 
and compared with EtOH, which was used as a control.

Experimental protocol
The proximal end of  the muscle strip was fixed to a glass 
rod. The distal end was connected to a noncompliant 
force transducer system (Kulite Semiconductors Products 
Inc, NJ, United States) for continuous recording of  the 
contractile activity. The muscle strips were stretched step-
wise to their optimal point of  tension-length relationship 
and allowed to equilibrate for a period of  60 to 90 min 
in the organ bath chamber with repetitive changes of  
buffer (Figure 1). First, the baseline contractility without 
Padma Digestin or EtOH was measured starting at the 
recording of  spontaneous contractile activity. Then, the 
muscarinic receptor agonist ACh was added in increasing 
concentrations every six minutes. Preliminary experi-
ments (data not shown) indicated that muscle strips from 
the stomach and the small intestine were less responsive 
to ACh than the colonic strips in this experimental set-
ting. Therefore, colonic strips were treated at the con-
centrations of  20 mmol/L, 200 mmol/L and 2 µmol/L; 
however, two additional concentrations of  20 µmol/L 
and 200 µmol/L were used for all the other gastroin-
testinal segments. The muscle strips were then washed 
several times with Krebs-Ringer’s modified solution until 
the spontaneous activity returned to stable. Next, 19.2 µL 
of  the resuspended Padma Digestin extract was added to 
the organ chambers, resulting in a chamber concentration 
corresponding to 8.16 mg of  the original raw powder 
per mL (low dose). This final concentration was chosen 
because it corresponds to 816 mg of  active ingredients in 
100 mL of  water, which is the recommended single dose 
of  Padma Digestin. At the same time 19.2 µL of  70% 
EtOH was added to the control muscle strips as a solvent 
control. After a superfusion time of  15 min, spontane-

ous contractility and excitability by ACh were recorded 
as described above. The strips were washed again thor-
oughly with Krebs-Ringer’s solution to rinse away the 
test substances. Once the spontaneous activity returned 
to stable, 192 µL of  resuspended Padma Digestin ex-
tract corresponding to a final chamber concentration of  
81.6 mg/mL raw powder (high dose) or 192 µL of  70% 
EtOH (control) was added. The high dose corresponds 
to 10 times the recommended single dose of  Padma Di-
gestin. The recordings were repeated as described above. 
At the end of  the experiment, the length of  each muscle 
strip was measured, and the tissue was blotted dry and 
weighed to determine the cross sectional area (CSA).

Statistical analysis
Spontaneous contractile activity was checked visually. 
Muscle strips without useable recordings were excluded 
from the study. Contractile activity was calculated as the 
total area under the curve (integrated contractile activity) 
using the AcqKnowledge software (Biopac Systems, Inc, 
Goleta, CA, United States). For each reading, 5-min in-
tervals were analyzed.The contractile activity values were 
normalized to CSA, which was calculated using the fol-
lowing formula: CSA (mm2) = [tissue wet weight (mg)]/
{[tissue length (mm)] × [tissue density (mg/mm3)]}. The 
value for smooth muscle tissue density was taken from the 
literature[25] as 1.05 mg/mm3. The results were expressed 
as % CSA ± SE and related to baseline activity. Student’s 
t test was used to compare the effects of  Padma Digestin 
and EtOH. P values < 0.05 were considered significant. 

RESULTS
Gastric segments
Neither EtOH nor the Padma Digestin extract had an 
effect on the spontaneous contractile activity of  the cir-
cular cardial strips (Figure 2A). In the antral strips, EtOH 
treatment reduced spontaneous contractility to 88% ± 2% 
and 83% ± 2% of  the native control at the low and high 
doses, respectively. This inhibition was almost completely 
mitigated by the Padma Digestin extract (95% ± 2% and 
99% ± 2% of  the native control). A similar effect was 
observed in the pyloric strips; however, the increase in 
spontaneous contractility compared with the solvent con-
trol did not reach statistical significance (Figure 2A).

The ACh-stimulated contractile response in the cir-
cular cardial strips was reduced by EtOH, and this re-
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Figure 1  Experimental protocol. ACh: Acetylcholine.
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(low dose) (Figure 2C). The procontractile activity of  
ACh in the duodenal strips was inhibited by the solvent 
EtOH and more so by the Padma Digestin extract, albeit 
without reaching statistical significance (data not shown). 
In the jejunal strips, EtOH increased ACh susceptibility 
at the high dose and with 20 and 200 µmol/L of  ACh. 
This increase was abolished by the Padma Digestin ex-
tract (Figure 2D). Neither EtOH nor the Padma Digestin 
extract had an effect on the ileal strips (data not shown). 

In the colonic strips, the pro-contractile effect of  
ACh was significantly inhibited by EtOH and was even 
further inhibited by the Padma Digestin extract at the 
low (all ACh concentrations) and the high (2 µmol/L 
ACh) dose. With 0.02 µmol/L and 2 µmol/L ACh, the 
high dose of  the preparation increased the contractility 
compared to solvent alone; however, this effect was not 
statistically significant (Figure 2D).

DISCUSSION
Functional gastrointestinal disorders, characterized by 
various gastrointestinal symptoms without identifiable 

duction was statistically significant at 2 µmol/L and 20 
µmol/L ACh in the high dose and at 2 µmol/L ACh in 
the low dose (Figure 2B). The Padma Digestin extract 
further decreased succeptibility to ACh and this effect 
was statistically significant in 20 mmol/L and 200 mmol/
L as well as in 2 µmol/L ACh in the low dose. In the 
antral and pyloric strips, EtOH increased the contractile 
response but only at a few concentrations of  ACh (Fig-
ure 2B, low dose not shown). Compared with the EtOH 
control, the Padma Digestin extract enhanced the ACh-
stimulated procontractile activity of  the antral and pyloric 
strips (Figure 2B).

Intestinal segments
Low dose EtOH enhanced the spontaneous contractile 
activity of  the duodenal and jejunal muscle strips; while 
in the ileal (high dose EtOH) and colonic (low and high 
dose EtOH) strips, the spontaneous contractility was re-
duced (Figure 2C). Compared with EtOH treatment, su-
perfusion with the Padma Digestin extract strongly inhib-
ited the spontaneous contractile activity in the duodenal 
(high dose), jejunal (low and high dose) and colonic strips 
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Figure 2  Effect of the Padma Digestin extract. A: Spontaneous contractility of gastric smooth muscle strips; B: Contractility of stomach smooth muscle strips stimu-
lated by acetylcholine; C: Spontaneous contractility of intestinal smooth muscle strips; D: Contractility of intestinal smooth muscle strips stimulated by acetylcholine. 
EtOH: Ethanol, aP < 0.05 vs EtOH control; cP < 0.05 vs baseline.
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structural lesions, are multi-factorial conditions, i.e. they 
can be caused by multiple factors. They are difficult to 
treat due to the broad spectrum of  symptoms, as well as 
the complex and ill-understood etiology. Because current 
standard treatment strategies are yielding unsatisfactory 
results, there is a growing interest in complementary 
methods[26,27]. Previous studies have reported encouraging 
results on the use of  phytotherapeutics for chronic func-
tional gastrointestinal disorders[9,16,20], and the influence 
of  several herbal preparations on gut motility[21,28-30].

The results of  our in vitro study show that Padma Di-
gestin can modulate gut motility in a region-specific man-
ner. While in cardial segments, Padma Digestin extract 
inhibited ACh-stimulated contractility compared with 
EtOH, it had a procontractile effect on the spontaneous 
and ACh-stimulated contractility of  the antral and pyloric 
segments. Antral and pyloric motility are essential for gas-
tric emptying and are reduced by different factors such 
as EtOH consumption or psychogenic stress[31-34]. The 
Padma Digestin extract prevented EtOH-mediated motil-
ity suppression. Our results suggest that Padma Digestin 
could reduce epigastric pressure and postprandial fullness 
by improving gastric emptying. 

In segments of  the small bowel, the control solvent 
EtOH enhanced the spontaneous contractile activity in 
the duodenal and jejunal strips and inhibited the contrac-
tile activity in ileal strips at the high dose. This finding 
differs from the results reported in earlier studies[32,35], 
possibly because in contrast to the single dose administra-
tion used in the present study, Palasciano et al[32] analyzed 
the effect of  chronic EtOH administration. We analyzed 
longitudinal muscle strips in our study, whereas Lu et al[35] 
studied circular smooth muscle preparations, which are 
known to show different contractility patterns and sensi-
tivity to neurotransmitters or other substances.

Compared with the EtOH control, the Padma Digestin 
extract inhibited the spontaneous contractility of  duodenal 
and jejunal strips with little effect on ACh susceptibility[36]. 

Different components of  the Padma Digestin for-
mula, such as pomegranate seeds[22], piperine[24,37], carda-
mom[23,38] and cassia cinnamon[39], are known to inhibit 
small bowel motility. This inhibition and especially the 
reduction in the susceptibility to ACh stimulation is 
thought to have spasmolytic effects[22,37-39], thus relieving 
the abdominal symptoms of  FGD. The finding that there 
is reduced motility in the duodenum and jejunum leads to 
a prolonged contact of  nutrients with the small intestinal 
mucosa. This might increase their luminal absorption[40] 
and is in line with the experiences and observations of  
Traditional Tibetan Medicine, where the formula is also 
used in malnutrition. 

In the colonic strips, the inhibitory effect of  EtOH 
on contractility is well-documented by earlier studies[21,41]. 
The results we obtained with the Padma Digestin extract 
suggest a biphasic effect on colonic smooth muscle. While 
the low dose inhibited the spontaneous as well as the 
ACh-stimulated contractility compared with the solvent 
control, the high dose seems to have had a positive effect 

on the spontaneous contractile activity and the contractil-
ity stimulated with 0.02 µmol/L and 0.2 µmol/L ACh, 
albeit without statistical significance. 

Similar to Padma Digestin, different inhibitory and 
excitatory effects of  other herbal substances have been 
shown in different parts of  the stomach and intestine[30,42]. 
A possible molecular mechanism may be the interaction 
of  Padma Digestin with transient receptor potential (TRP) 
channels, which are known to influence smooth muscle 
activity. Various substances contained in the ingredients 
of  Padma Digestin act on different TRP channels. Cin-
namaldehyde, a component of  cassia bark, has procon-
tractile effects on rat urinary bladders in vitro, acting via 
TRP ankyrin 1 (TRPA1)[43]. Pungent substances such as 
piperine and gingerols, contained in long pepper and 
lesser galangal, are known agonists of  TRPA1[44,45], which 
is involved in colonic smooth muscle contractions[46]. Pip-
erine may also exert contractile effects via TRP vanilloid 
1 (TRPV1)[43,47]. On the other hand, piperine also seems 
to have inhibitory effects on upper gastrointestinal motil-
ity, which may be due to either desensitization after pro-
longed activation of  TRPV1[48] or other receptors such as 
the cannabinoid 1 receptor[24]. Piperine has been shown 
to have opposing effects on gastrointestinal motility at 
low and high doses[49]. While lower doses lead to desen-
sitization and seem to act via TRP channels, higher doses 
are thought to have nonspecific direct actions on the 
smooth muscle. Other TRP-influencing substances found 
in Padma Digestin plants are the flavonoid galangin[6,8,10] 
and gingerols contained in lesser galangal[50,51].

The effects of  Padma Digestin shown in the pres-
ent study are likely to occur via different mechanisms. 
Herbal medicines and especially polyherbal formulations 
are thought to act on multiple target pathways simulta-
neously[13,15]. This type of  multicomponent mechanism 
of  action is especially well suited for the treatment of  
multifactorial, chronic diseases[12] such as functional gas-
trointestinal disorders, where safe and effective treatment 
options are needed[10]. Padma Digestin might be one such 
option with its diverse effects on gastrointestinal motility. 
Further studies may elucidate its other modes of  action 
that are clinically relevant, as well as molecular mecha-
nisms of  this complex phytotherapeutic compound.

In summary, the results demonstrated a region-specific 
effect of  Padma Digestin on the motility of  the rat gastro-
intestinal tract in vitro. Padma Digestin may have a positive 
effect on functional gastrointestinal disorders by facilitat-
ing gastric emptying and intestinal nutrient absorption and 
by relieving muscular spasms. Thus, our data are in favor 
of  the traditionally prescribed use of  Padma Digestin for 
maldigestion and suggest a potential benefit of  this herbal 
preparation in the treatment of  functional disorders of  
the upper gastrointestinal tract in particular.
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COMMENTS
Background
Functional gastrointestinal disorders are widely spread among Western popula-
tions. They are defined by symptoms such as abdominal pain and discomfort, 
bloating, flatulence, changes in stool consistency, and postprandial fullness 
without any identifiable organic or structural cause. Although not life threaten-
ing the condition has a great impact on quality of life in affected patients and 
thus, e.g., by doctors visits or sick days from work, has also a socioeconomic 
relevance.
Research frontiers
Various factors are known to play a role in the development of functional gastro-
intestinal disorders. Because of the complex causes of the disease there is no 
accepted and effective standard therapy but treatment mostly follows a symp-
toms oriented trial and error method. Safe and effective treatment options are 
urgently needed. Some herbal medicines such as the formula Padma Digestin 
from Tibetan Medicine are traditionally used in functional dyspeptic symptoms 
but up to now their modes of actions are not known.
Innovations and breakthroughs
It was found that the herbal formula Padma Digestin has region-specific effects 
on contractility and sensitivity to stimulants of gastrointestinal smooth muscle. 
The effects shown here are known to promote gastric emptying and intestinal 
absorption and suggest a positive effect in functional dysmotility of the upper 
gastrointestinal tract. The results thus support the traditional use of Padma Di-
gestin in maldigestion and functional gastrointestinal disorders.
Applications
The study suggests that by modulating stomach and gut smooth muscle motility 
the herbal formula Padma Digestin might be a much needed treatment option in 
functional gastrointestinal disorders.
Terminology
Padma Digestin is a classical herbal formula from the Tibetan Medicine System 
(Tibetan name: Se’bru 5). It is composed of five ingredients: pomegranate seeds, 
long pepper, cassia bark, cardamom seeds, and lesser galangal. The compo-
nents of complex herbal formulas such as used in Tibetan Medicine achieve their 
effects synergistically and according to a multi-target mode of action.
Peer review
The investigation has profound pharmacological and therapeutic implications. 
The study is simple using the in vitro gastric tissue model and it has yielded 
convincing results. The authors have used “mixture” of phytochemicals. Further 
studies are needed to pin-point the exact molecular mechanisms for the ob-
served effects on gastrointestinal motility.
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in English, has a total of  15 471 editorial board members or peer 
reviewers, and is a world first-class publisher.
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The columns in the issues of  WJGPT will include: (1) Editorial: 
The editorial board members are invited to make comments on an 
important topic in their field in terms of  its current research status 
and future directions to lead the development of  this discipline; (2) 
Frontier: The editorial board members are invited to select a highly 
cited cutting-edge original paper of  his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be 
resolved, and future research directions to help readers understand 
his/her important academic point of  view and future research di-
rections in the field; (3) Diagnostic Advances: The editorial board 
members are invited to write high-quality diagnostic advances in their 
field to improve the diagnostic skills of  readers. The topic covers 
general clinical diagnosis, differential diagnosis, pathological diagnosis, 
laboratory diagnosis, imaging diagnosis, endoscopic diagnosis, bio-
technological diagnosis, functional diagnosis, and physical diagnosis; (4) 
Therapeutics Advances: The editorial board members are invited to 
write high-quality therapeutic advances in their field to help improve 
the therapeutic skills of  readers. The topic covers medication therapy, 
psychotherapy, physical therapy, replacement therapy, interventional 
therapy, minimally invasive therapy, endoscopic therapy, transplanta-
tion therapy, and surgical therapy; (5) Field of  Vision: The editorial 
board members are invited to write commentaries on classic articles, 
hot topic articles, or latest articles to keep readers at the forefront of  
research and increase their levels of  clinical research. Classic articles 
refer to papers that are included in Web of  Knowledge and have re-
ceived a large number of  citations (ranking in the top 1%) after being 
published for more than years, reflecting the quality and impact of  

papers. Hot topic articles refer to papers that are included in Web of  
Knowledge and have received a large number of  citations after being 
published for no more than 2 years, reflecting cuttingedge trends in 
scientific research. Latest articles refer to the latest published high-
quality papers that are included in PubMed, reflecting the latest re-
search trends. These commentary articles should focus on the status 
quo of  research, the most important research topics, the problems 
that have now been resolved and remain to be resolved, and future re-
search directions. Basic information about the article to be comment-
ed (including authors, article title, journal name, year, volume, and 
inclusive page numbers; (6) Minireviews: The editorial board mem-
bers are invited to write short reviews on recent advances and trends 
in research of  molecular biology, genomics, and related cutting-edge 
technologies to provide readers with the latest knowledge and help 
improve their diagnostic and therapeutic skills; (7) Review: To make 
a systematic review to focus on the status quo of  research, the most 
important research topics, the problems that have now been resolved 
and remain to be resolved, and future research directions; (8) Topic 
Highlight: The editorial board members are invited to write a series 
of  articles (7-10 articles) to comment and discuss a hot topic to help 
improve the diagnostic and therapeutic skills of  readers; (9) Medi-
cal Ethics: The editorial board members are invited to write articles 
about medical ethics to increase readers’ knowledge of  medical ethics. 
The topic covers international ethics guidelines, animal studies, clini-
cal trials, organ transplantation, etc.; (10) Clinical Case Conference or 
Clinicopathological Conference: The editorial board members are in-
vited to contribute high-quality clinical case conference; (11) Original 
Articles: To report innovative and original findings in gastrointestinal 
pharmacology and therapeutics; (12) Brief  Articles: To briefly report 
the novel and innovative findings in gastrointestinal pharmacology 
and therapeutics; (13) Meta-Analysis: To evaluate the clinical effective-
ness in gastrointestinal pharmacology and therapeutics by using data 
from two or more randomised control trials; (14) Case Report: To 
report a rare or typical case; (15) Letters to the Editor: To discuss and 
make reply to the contributions published in WJGPT, or to introduce 
and comment on a controversial issue of  general interest; (16) Book 
Reviews: To introduce and comment on quality monographs of  gas-
trointestinal pharmacology and therapeutics; and (17) Autobiography: 
The editorial board members are invited to write their autobiography 
to provide readers with stories of  success or failure in their scientific 
research career. The topic covers their basic personal information and 
information about when they started doing research work, where and 
how they did research work, what they have achieved, and their les-
sons from success or failure.
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SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

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 t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. 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 (n). 
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 poten-
tial bias, WJGPT 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://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
of  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 shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee or it 
should be stated clearly in the text that all persons gave their informed 
consent prior to their inclusion in the study. Details that might disclose 
the identity of  the subjects under study should be omitted. Authors 
should also draw attention to the Code of  Ethics of  the World Medical 
Association (Declaration of  Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should fol-
low the highest standards and the trial should conform to Good 
Clinical Practice (for example, US Food and Drug Administration 
Good Clinical Practice in FDA-Regulated Clinical Trials; UK Medi-
cines Research Council Guidelines for Good Clinical Practice in 
Clinical Trials) and/or the World Medical Association Declaration 
of  Helsinki. Generally, we suggest authors follow the lead investiga-
tor’s national 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 as-
pects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 
pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
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 
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that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submis-
sion System at: http://www.wjgnet.com/esps/. Authors are 
highly recommended to consult the ONLINE INSTRUCTIONS 
TO AUTHORS (http://www.wjgnet.com/2150-5349/g_info_ 
20100315084234.htm) before attempting to submit online. For 
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wjgpt@
wjgnet.com, or by telephone: +86-10-85381891. If  you submit your 
manuscript online, do not make a postal contribution. Repeated on-
line submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. 
Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde 
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George 
Sgourakis, Department of  General, Visceral, and Transplantation 
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical 
Department, Korgialenio-Benakio Red Cross Hospital, Athens 
15451, Greece

Author contributions: The format of  this section should be: 
Author contributions: Wang CL and Liang L contributed equally 
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu 
XM designed the research; Wang CL, Zou CC, Hong F and Wu 
XM performed the research; Xue JZ and Lu JR contributed new 
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the 
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, af-
filiation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower 
case. A space interval should be inserted between country name and 
email address. For example, Montgomery Bissell, MD, 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: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJGPT, review-
ers of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shang-
hai, Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

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

An informative, structured abstract should accompany each 
manuscript. Abstracts of  original contributions should be struc-
tured into the following sections: AIM (no more than 20 words; 
Only the purpose of  the study should be included. Please write the 
Aim in the form of  “To investigate/study/…”), METHODS (no 
less than 140 words for Original Articles; and no less than 80 words 
for Brief  Articles), RESULTS (no less than 150 words for Original 
Articles and no less than 120 words for Brief  Articles; You should 
present P values where appropriate and must provide relevant data 
to illustrate how they were obtained, e.g., 6.92 ± 3.86 vs 3.61 ± 1.67, 
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, 
which reflect the content of  the study.

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

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both.  

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a 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; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
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necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured 
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1  Pathological changes in atrophic gastritis after treat-
ment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle 
to publish high resolution-figures for the printed and E-versions.

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

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; or sometimes as other symbols with a superscript (Arabic 
numerals) in the upper left corner. In a multi-curve illustration, each 
curve should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain se-
quence.
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Coding system
The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers 
in square brackets in superscript at the end of  citation content or 
after the cited author’s name. For citation content which is part of  
the narration, the coding number and square brackets should be 
typeset normally. For example, “Crohn’s disease (CD) is associated 
with increased intestinal permeability[1,2]”. If  references are cited 
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the same citation twice. 

PMID and DOI
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Format
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In press
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Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: Marcel 
Dekker, 1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 

2nd ed. Wieczorek RR, editor. White Plains (NY): March of  
Dimes Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. 
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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 F. 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/
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Patent (list all authors)
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Statistical data
Write as mean ± SD or mean ± SE.

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

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, 
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood 
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume 
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic 
numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/2150-5349/
g_info_20100315090437.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on 
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful 
to the reader. Permissible abbreviations are listed in Units, Symbols 
and Abbreviations: A Guide for Biological and Medical Editors and 
Authors (Ed. Baron DN, 1988) published by The Royal Society of  
Medicine, London. Certain commonly used abbreviations, such as 
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

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

Biology: H. pylori, E coli, etc.

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

RESUBMISSION OF THE REVISED 
MANUSCRIPTS
Authors must revise their manuscript carefully according to the re-
vision policies of  Baishideng Publishing Group Co., Limited. The 
revised version, along with the signed copyright transfer agreement, re-
sponses to the reviewers, and English language Grade A certificate (for 
non-native speakers of  English), should be submitted to the online 
system via 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@
wjgnet.com.

Language evaluation 
The language of  a manuscript will be graded before it is sent for 
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of  language polishing 
needed; and (4) Grade D: rejected. Revised articles should reach 
Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2150-5349/g_info_20100315090344.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the reviewers’ 
comments can be found at: http://www.wjgnet.com/2150-5349/
g_info_20100315090255.htm.
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WJGPT will be initiating a platform to promote dynamic interactions 
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uscript 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 re-
viewer’s report, authors’ responses to peer reviewers, and the revised 
manuscript. We hope that authors will benefit from this feedback and 
be able to revise the manuscript accordingly in a timely manner.
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