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tions in patients with type 2 diabetes. In contrast, probiotic

Bifidobacterium bifidum G9�1 (BBG9�1) could improve the symp�

toms of diarrhea caused by metformin in animal models. Thus, the

primary outcome of this study will be the effect of the probiotic

BBG9�1 on gastrointestinal symptoms, including diarrhea, in

patients with type 2 diabetes who use metformin. This open�

label, single�arm, and exploratory study will examine 40 patients

with type 2 diabetes who use metformin and have symptoms of

constipation or diarrhea. After the baseline examination (objec�

tive 1), patients will be administered probiotic BBG9�1 for 10 ± 2

weeks. Then, examinations will be performed (objective 2). The

primary outcome will be changes in the symptoms of constipation

or diarrhea from objective 1 to objective 2. Secondary outcomes

will include changes in gut microbiota, and correlations between

changes in fecal properties and biomarkers, including HbA1c level

and body mass index. This is the first study to investigate the

effect of probiotic BBG9�1 on the change in the symptom of

constipation or diarrhea in patients with type 2 diabetes who use

metformin.
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IntroductionThe number of patients with type 2 diabetes (T2D) is
increasing worldwide.(1) Micro- and macrovascular compli-

cations are well-known complications of this disease.(1) Patients
with T2D are also at an increased risk of complications from
various gastrointestinal diseases, such as reflux esophagitis,
constipation, and diarrhea.(2,3) Moreover, 75% of patients with
diabetes have gastrointestinal complications, and 10–60% of these
have constipation and 20% have diarrhea.(3,4) In addition, the use
of metformin reportedly increases the risk of gastrointestinal com-
plications.(5) Thus, many patients discontinue metformin although
it exerts not only a hypoglycemic effect but also protective effects
against cardiovascular events and cancer.(6)

Recently, the relationship between gut microbiota and T2D has
become clear.(7–10) Dysbiosis results in chronic inflammation and
insulin resistance through transfer of intestinal bacteria into the
blood and reduction in short-chain fatty acids and branched-chain

amino acids.(9,10) Many diet and supplements have been marketed
to improve dysbiosis.(11,12) However, there is little evidence on the
effectiveness of these diets and supplements. In contrast, probiotic
bifidobacteria improves the balance of intestinal flora, which,
in turn, improves defecation. In fact, probiotic bifidobacteria
improved the symptoms of constipation and diarrhea in individuals
without diabetes.(13–15) Additionally, a recent study found that
probiotic Bifidobacterium bifidum G9-1 (BBG9-1) could improve
the symptoms of diarrhea caused by metformin in an animal
model.(16) However, no previous studies have revealed the effects
of probiotic bifidobacteria on the symptoms of constipation and
diarrhea caused by metformin in patients with T2D. Therefore,
this open-label, single-arm, and exploratory research study will
investigate the effects of the probiotic BBG9-1 on the symptoms
of constipation or diarrhea caused by metformin in patients
with T2D.

Objectives

The primary outcome of this open-label single-arm exploratory
study will be the effect of probiotic Bifidobacterium bifidum G9-1
(Biofermin tablets®, Biofermin Pharmaceutical Co., Ltd.) on the
changes in the symptoms of constipation or diarrhea. Moreover,
we will investigate the effects of probiotic BBG9-1 on blood
glucose control, total bile acid, fecal condition, and microbiota
composition. Moreover, we will also investigate the association
between microbiota composition and these markers.

Materials and Methods

Study setting. This open-label single-arm exploratory study
[Effect of probiotics, Bifidobacteria, on Gastrointestinal Symptoms
in Patients with Type 2 diabetes mellitus; open-label, single-Arm,
exploratory Research (Big STAR study)] will be performed for 3
months with Japanese outpatients with T2D at the Hospital of the
Kyoto Prefectural University of Medicine (Kyoto, Japan). A total
of 40 patients with T2D, who use metformin and have symptoms
of constipation or diarrhea, will be included. This study was regis-
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tered with the Japan Registry of Clinical Trials (jRCTs051190109)
and has been approved by the Ethics Committees of the Kyoto
Prefectural University of Medicine (CRB5180001). This study is
to be conducted according to the Declaration of Helsinki.

Eligibility criteria. Patients must satisfy all of the following
inclusion criteria and not meet any exclusion criteria. The inclu-
sion criteria for this trial are as follows: (1) symptoms of constipa-
tion or diarrhea; (2) Gastrointestinal Symptom Rating Scale
(GSRS) subdomain score (diarrhea or constipation) of three or
higher; (3) diagnosis of T2D without diabetic polyneuropathy;
(4) use of metformin and less than four antidiabetic agents; (5)
non-use new antibiotics within 12 weeks prior to consent; (6) no
history of treatment with new diet therapy interventions within 12
weeks prior to consent; (7) no changes in concomitant drugs
(addition or withdrawal of concomitant drugs or change in use or
dose of concomitant drugs) within 12 weeks prior to consent; (8)
age of ³20 years and <75 years upon provision of consent; and
(9) written informed consent. The exclusion criteria for the trial
were as follows: (1) mean weekly defecation frequency <1 or >42
times within the month prior to consent; (2) structural diseases
diagnosed by colonoscopy within 5 years prior to consent; (3)
history or combination of celiac and inflammatory bowel diseases;
(4) HbA1c level ³9% at the time of consent; (5) myocardial
infarction, cerebral infarction, or stroke within 12 weeks prior to
consent; (6) severe hepatic dysfunction (aspartate transaminase or
alanine aminotransferase level ³5 times higher than the upper
normal limit); (7) severe renal dysfunction (estimated glomerular
filtration rate <30 ml/min/1.73 m2); (8) active malignant neo-
plasm; (9) history of bifidobacterial allergy; (10) use of any other
drugs or supplements that affect intestinal function; (11) use of
glucagon-like peptide-1 (GLP-1) receptor antagonists or drugs
that have a high likelihood of causing gastrointestinal symptoms
(prokinetic agents, gastrointestinal dysfunction therapeutic agents,
antiemetic agents, or anticholinergic agents, etc.); (12) routine
consumption of foods, supplements, or pharmaceutical agents in-
cluding bifidobacteria (e.g., yogurt or chocolates); and (13) other
conditions that the investigator or researcher thinks inappropriate
for the study.

Interventions. Enrollment and follow-up visits are outlined
in Fig. 1. Briefly, (1) written informed consent and provisional
registration will be obtained. Participants will be selected on the
basis of the aforementioned inclusion and exclusion criteria. (2)
Objective 0: pre-observation. Six weeks after the provisional

registration, pre-observation examinations will be performed,
following which registration will begin. (3) Objective 1: before
treatment observation. Further, within 8 weeks after the provi-
sional registration, baseline examinations will be performed. After
the baseline examinations, BBG9-1 administration will be started.
(4) Objective 2 (10 weeks ± 2 weeks after using the drug): after
treatment observation. The examinations, which are identical to
those conducted at baseline, will be performed. Then, the BBG9-1
administration period will conclude. (5) Objective 3 (12 weeks ± 2
weeks after using the drug): after treatment observation. The
participants will respond to the GSRS and Bristol Stool Scale
and return their completed surveys to the data center. During the
time from objective 1 to objective 3, all participants will be asked
to complete the Bristol Stool Scale and feces questionnaire
condition daily. Completed questionnaires and scales will be
checked to determine administration compliance on a daily basis.

Criteria for discontinuing or modifying allocated inter�
ventions. Criteria for discontinuation of observation are follow:
(1) Worse glycemic control (HbA1c ³10%). (2) Withdraws his or
her consent. (3) A serious non-conformity is found after registra-
tion. (4) Discontinue the drug because of development of compli-
cations. (5) Discontinue the drug because of illness or adverse
events. (6) Pregnancy. (7) Significant nonadherence (less than
75% of all scheduled doses or more than 120%). (8) Deviation
from the research protocol. (9) Physicians determine that it is
appropriate to stop the study with other reason. Even if there is a
deviation from the research protocol, observations should be
continued to the extent possible. The data shall be handled in a
blinded manner and shall be decided by the Data Handling
Committee.

Relevant concomitant care permitted or prohibited during
the trial. In principle, no new drugs should be added during the
observation period, or drugs in use at the time of obtaining consent
should be discontinued, switched, or the dose changed. In
principle, no new drugs should be added during the observation
period, or drugs in use at the time of obtaining consent should
be discontinued, switched, or the dose changed.

Sample size. This case design study will be exploratory in
nature. The feasibility of the target number of cases to be enrolled
is based on the number of cases in previous studies.(17,18)

Outcomes. The primary outcome of this study will be the
change in GSRS score from objective 1 to objective 2. Secondary
outcomes are as follows: (1) change in other GSRS scores, Bristol

Fig. 1. Study design of Big STAR study.
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Stool Scale score, HbA1c level, glycoalbumin level, fasting
plasma glucose level, C-peptide level, active GLP-1 level, total
bile acid level, body mass index (BMI), blood pressure, and gut
microbiota (type of enterobacteria, relative abundance, alpha
diversity, and beta diversity) from objective 1 to objective 2; (2)
change in GSRS score from objective 1 to objective 2, after
adjusting for age, sex, BMI, type of gastrointestinal symptoms,
and administered drugs; and (3) correlations between changes in
fecal properties and changes in abovementioned biomarkers.

All adverse events that occur during the intervention period
must be reported, irrespective of their suspected causal relation-
ship to the study drug. They must be followed until they have
disappeared or for at least 2 weeks after completion of the study
period (after discontinuation) and will be assessed with respect
to insulin type, onset, outcome, severity, and causal relationship
of the study drug.

Provisions for post�trial care. Since this study was con-
ducted under the normal medical practice, in principle, no special
compensation will be provided in the event of health damage
caused by the drugs under study. It is treated in exactly the same
way as health damage and medical accidents that occur during
normal medical treatment, and in the case of liability, it will be
dealt with by doctors’ liability. Such compensation is covered by
the Pharmaceutical Side Effect Damage Relief System of the
Pharmaceuticals and Medical Devices Agency or by the Product
Liability Law and Product Liability Insurance. However, since the
study design is an intervention study, to handle with the event of
health damage resulting from non-medical activities, we obtain
clinical research insurance.

Data Collection and Management

Plans for assessment and collection of outcomes. Data 
will be gathered by researchers using a central registration number
assigned by the data center. The data management operations
of the study will be performed by the data management personnel
in accordance with the procedures.

Confidentiality. Information that can identify research sub-
jects (name, address, telephone number, etc.) is not entered into
the data at the time of registration or recorded in the case report
form by persons outside the medical institution where the research
is conducted. The central registration number is used by the data
management staff when referring to the performing medical
institution. The researcher identifies (anonymizes) the research
subjects using the research subject identification control tables
(correspondence tables) that he or she maintains.

Statistical methods. A full analysis set (FAS) analysis, per-
protocol set (PPS) analysis, and safety analysis will be performed
for the primary and secondary endpoints. A p value <5% will be
considered statically significant.

The FAS group will consist of all study populations enrolled
in this study, excluding participants for whom written informed
consent will not be obtained or those registered outside the study
period. The PPS group will include all participants who were
excluded from the FAS group, who violated inclusion or exclusion
criteria, who were administered prohibited drugs, or whose
medication adherence was ³120% or <75%. The safety analysis
group will consist of participants who were enrolled in the
study and received some or all study interventions.

Categorical variables will be expressed as frequencies and
percentages, and continuous variables will be expressed as the
numbers of cases, averages, SDs, medians, minimums, and
maximum values. The primary and secondary endpoints will be
evaluated using the paired t test or Student’s t test. Non-normally
distributed values will be analyzed after logarithmic transforma-
tion or using the Wilcoxon signed-rank test. Correlations will be
evaluated using Spearman’s rank correlation coefficient. The
safety analysis will consist of a list of all adverse events.

Oversight and monitoring. Researchers will conduct safety
monitoring of research subjects throughout the research period,
including the occurrence of diseases and adverse events.

The monitoring operations of the research will be carried out
by the person in charge of monitoring who is independent from
investigators in accordance with the monitoring procedures.

Before enrollment of the first study subjects begins, the research
plan will be registered and published in jRCT, a database
maintained by the Ministry of Health, Labour and Welfare. The
progress of the research will be updated in a timely manner and
the completion of the research will be reported without delay. All
data and results obtained from this study are the property of the
investigating physician. The results will be published in scientific
journals by the investigators.

Discussion

This study explores the effect of the probiotic BBG9-1 on
changes in the symptoms of constipation or diarrhea in patients
with T2D who use metformin.

Metformin, an insulin sensitizer, is a common first-line agent
for managing hyperglycemia in patients with T2D.(12) However,
its use is associated with an increased risk of gastrointestinal
complications.(5) In fact, according to the medical package insert,
40.5% of patients who use metformin exhibit diarrhea, and >1%
have constipation.(19) Thus, many patients discontinue metformin
use. In contrast, a recent study revealed that probiotics containing
BBG9-1 improve the balance of intestinal flora and result in
improved defecation in the animal model using metformin.(16)

Thus, there is a possibility that using probiotic BBG9-1 can ease
the symptoms of constipation or diarrhea in patients with T2D
who use metformin.

This is the first study to investigate the effect of probiotic
BBG9-1 on change in the symptoms of constipation or diarrhea in
patients with T2D who use metformin. The results of our study
provide the usefulness of probiotic BBG9-1 in constipation or
diarrhea in patients with T2D who use metformin.

Author Contributions

YH led the drafting of the manuscript. HN, SH, and MF
reviewed the manuscript and study design and contributed to
the final draft. The other authors will recruit participants and
contributed to the final draft.

Acknowledgments

We would like to thank Editage (www.editage.com) for English
language editing.

Abbreviations

BMI body mass index
FAS full analysis set
GLP-1 glucagon-like peptide-1
GSRS Gastrointestinal Symptom Rating Scale
PPS per-protocol set
T2D type 2 diabetes

Conflict of Interest

YH reports grant from Asahi Kasei Pharma and personal fees
from Daiichi Sankyo Co. Ltd., Mitsubishi Tanabe Pharma Corp.,
Sanofi K.K., and Novo Nordisk Pharma Ltd., outside the
submitted work. TO reports grants from Combi Corp., and
personal fees from MSD K.K., Sumitomo Dainippon Pharma
Co., Ltd., Novo Nordisk Pharma Ltd., Daiichi Sankyo Co. Ltd.,
Eli Lilly Japan K.K, Takeda Pharma Co. Ltd., Nippon Boehringer



doi: 10.3164/jcbn.20�100
©2020 JCBN

226

Ingelheim Co. Ltd., Mitsubishi Tanabe Pharma Corp, Kyowa
Kirin Co. Ltd., Kowa Pharma Co. Ltd., Ono Phama Co., Ltd.,
AstraZeneca plc., Toa Eiyo Corp., outside the submitted work.
EU received grant support from the Japanese Study Group for
Physiology and Management of Blood Pressure and the Astellas
Foundation for Research on Metabolic Disorders (Grant number:
4024), donated fund Laboratory of Diabetes therapeutics is an
endowment department, supported with an unrestricted grant
from Ono Pharma. Co., Ltd., and received personal fees from
AstraZeneca plc, Astellas Pharma Inc., Daiichi Sankyo Co. Ltd.,
Kyowa Kirin Co. Ltd., Kowa Pharma Co. Ltd., MSD K.K.,
Mitsubishi Tanabe Pharma Corp., Novo Nordisk Pharma Ltd.,
Taisho Toyama Pharma Co., Ltd., Takeda Pharma Co., Ltd.,
Nippon Boehringer Ingelheim Co. Ltd., and Sumitomo Dainippon
Pharma Co. Ltd., outside the submitted work. MH reports grants
from Asahi Kasei Pharma, Nippon Boehringer Ingelheim Co. Ltd.,
Mitsubishi Tanabe Pharma Corp., Daiichi Sankyo Co. Ltd., Sanofi
K.K., Takeda Pharma Co. Ltd,, Astellas Pharma Inc., Kyowa
Kirin Co. Ltd., Sumitomo Dainippon Pharma Co. Ltd., Novo
Nordisk Pharma Ltd., and Eli Lilly Japan K.K., outside the
submitted work. MA reports personal fees from Novo Nordisk
Pharma Ltd., Abbott Japan Co. Ltd., AstraZeneca plc, Kowa
Pharma Co. Ltd., Ono Pharma Co. Ltd., Sumitomo Dainippon
Pharma Co. Ltd., and Takeda Pharma Co. Ltd. outside the
submitted work. MY reports personal fees from MSD K.K.,
Sumitomo Dainippon Pharma Co. Ltd., Kowa Pharma Co. Ltd.,
AstraZeneca plc., Takeda Pharma Co. Ltd., Kyowa Kirin Co. Ltd.,
Daiichi Sankyo Co. Ltd., Kowa Pharma Co. Ltd., and Ono Phama
Co., Ltd. outside the submitted work. MF received grants from
Nippon Boehringer Ingelheim Co. Ltd., Kissei Phama Co. Ltd.,
Mitsubishi Tanabe Pharma Corp, Daiichi Sankyo Co. Ltd., Sanofi
K.K., Takeda Pharma Co. Ltd., Astellas Pharma Inc., MSD K.K.,
Kyowa Kirin Co., Ltd., Sumitomo Dainippon Pharma Co., Ltd.,
Kowa Pharma Co. Ltd., Novo Nordisk Pharma Ltd., Ono Pharma
Co. Ltd., Sanwa Kagagu Kenkyusho Co., Ltd., Eli Lilly Japan
K.K., Taisho Pharma Co., Ltd., Terumo Corp., Teijin Pharma Ltd.,
Nippon Chemiphar Co., Ltd., Abbott Japan Co. Ltd., and Johnson
& Johnson K.K. Medical Co., and received honoraria from
Nippon Boehringer Ingelheim Co., Ltd., Kissei Pharma Co., Ltd.,

Mitsubishi Tanabe Pharma Corp., Daiichi Sankyo Co. Ltd., Sanofi
K.K., Takeda Pharma Co. Ltd., Astellas Pharma Inc., MSD K.K.,
Kyowa Kirin Co. Ltd., Sumitomo Dainippon Pharma Co. Ltd.,
Kowa Pharma Co. Ltd., Novo Nordisk Pharma Ltd., Ono Pharma
Co. Ltd., Sanwa Kagaku Kenkyusho Co. Ltd., Eli Lilly Japan
K.K., Taisho Pharma Co., Ltd., Bayer Yakuhin, Ltd., AstraZeneca
K.K., Mochida Pharma Co. Ltd., Abbott Japan Co. Ltd., Teijin
Pharma Ltd., Arkray Inc., Medtronic Japan Co. Ltd., and Nipro
Corp. outside the submitted work. The other authors have nothing
to disclose.

Trial Status

This study started Feb 19, 2020 and protocol ver. 1.2. The
recruitment will be completed at Sep 30, 2020.

Declarations

Ethics approval and consent to participate. This study was
registered with the Japan Registry of Clinical Trials
(jRCTs051190109) and has been approved by the ethics committees
of the Kyoto Prefectural University of Medicine (CRB5180001).
This study is to be conducted according to the Declaration of
Helsinki. Written informed consent will be obtained from all the
participants.

Consent for publication. Not applicable.
Funding. This study, including the article processing charge,

will be funded by Biofermin Pharmaceutical Co., Ltd. No drugs
will be donated or funded by the sponsor. No funding bodies had
any role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Availability of data and materials. Data sharing is not
applicable to this article as no datasets were generated or analyzed
during the current study.

Authors’ information. All named authors meet the Interna-
tional Committee of Medical Journal Editors (ICMJE) criteria for
authorship of this manuscript, take responsibility for the integrity
of the work as a whole, and have given final approval for the
version to be published.

References

1 Chatterjee S, Khunti K, Davies MJ. Type 2 diabetes. Lancet 2017; 389:

2239–2251.

2 Zawada AE, Moszak M, Skrzypczak D, Grzymisławski M. Gastrointestinal

complications in patients with diabetes mellitus. Adv Clin Exp Med 2018; 27:

567–572.

3 Bytzer P, Talley NJ, Leemon M, Young LJ, Jones MP, Horowitz M.

Prevalence of gastrointestinal symptoms associated with diabetes mellitus: a

population-based survey of 15,000 adults. Arch Intern Med 2001; 161: 1989–

1996.

4 Maisey A. A practical approach to gastrointestinal complications of diabetes.

Diabetes Ther 2016; 7: 379–386.

5 Piper MS, Saad RJ. Diabetes mellitus and the colon. Curr Treat Options

Gastroenterol 2017; 15: 460–474.

6 Sanchez-Rangel E, Inzucchi SE. Metformin: clinical use in type 2 diabetes.

Diabetologia 2017; 60: 1586–1593.

7 Qin J, Li Y, Cai Z, et al. A metagenome-wide association study of gut

microbiota in type 2 diabetes. Nature 2012; 490: 55–60.

8 Karlsson FH, Tremaroli V, Nookaew I, et al. Gut metagenome in European

women with normal, impaired and diabetic glucose control. Nature 2013;

498: 99–103.

9 Brunkwall L, Orho-Melander M. The gut microbiome as a target for preven-

tion and treatment of hyperglycaemia in type 2 diabetes: from current human

evidence to future possibilities. Diabetologia 2017; 60: 943–951.

10 Blandino G, Inturri R, Lazzara F, Di Rosa M, Malaguarnera L. Impact of gut

microbiota on diabetes mellitus. Diabetes Metab 2016; 42: 303–315.

11 Hills RD, Pontefract BA, Mishcon HR, Black CA, Sutton SC, Theberge

CR. Gut microbiome: profound implications for diet and disease. Nutrients

2019; 11: 1613.

12 Singh RK, Chang HW, Yan D, et al. Influence of diet on the gut microbiome

and implications for human health. J Transl Med 2017; 15: 73.

13 Culpepper T, Christman MC, Nieves C Jr, et al. Bifidobacterium bifidum

R0071 decreases stress-associated diarrhoea-related symptoms and self-

reported stress: a secondary analysis of a randomised trial. Benef Microbes

2016; 7: 327–336.

14 Ibarra A, Latreille-Barbier M, Donazzolo Y, Pelletier X, Ouwehand AC.

Effects of 28-day Bifidobacterium animalis subsp. lactis HN019 supple-

mentation on colonic transit time and gastrointestinal symptoms in adults

with functional constipation: a double-blind, randomized, placebo-controlled,

and dose-ranging trial. Gut Microbes 2018; 9: 236–251.

15 Agrawal A, Houghton LA, Morris J, et al. Clinical trial: the effects of a

fermented milk product containing Bifidobacterium lactis DN-173 010 on

abdominal distension and gastrointestinal transit in irritable bowel syndrome

with constipation. Aliment Pharmacol Ther 2009; 29: 104–114.

16 Makizaki Y, Maeda A, Yamamoto M, et al. Bifidobacterium bifidum G9-1

ameliorates soft feces induced by metformin without affecting its

antihyperglycemic action. Biosci Microbiota Food Health 2020. DOI:

10.12938/bmfh.2019-022

17 Kalman DS, Schwartz HI, Alvarez P, Feldman S, Pezzullo JC, Krieger DR.

A prospective, randomized, double-blind, placebo-controlled parallel-group

dual site trial to evaluate the effects of a Bacillus coagulans-based product on

functional intestinal gas symptoms. BMC Gastroenterol 2009; 9: 85.

18 Francavilla R, Piccolo M, Francavilla A, et al. Clinical and microbiological



 J. Clin. Biochem. Nutr. | November 2020 | vol. 67 | no. 3 | 227

©2020 JCBN
Y. Hashimoto et al.

effect of a multispecies probiotic supplementation in celiac patients with

persistent IBS-type symptoms: a randomized, double-blind, placebo-

controlled, multicenter trial. J Clin Gastroenterol 2019; 53: e117–e125.

19 Sumitomo Dainippon Pharma Co., Ltd.. METGULCO interview form.

https://ds-pharma.jp/product/metglco/attachment/tenpu.html Accessed 26 Feb

2020.

This is an open access article distributed under the terms of the

Creative Commons Attribution-NonCommercial-NoDerivatives

License (http://creativecommons.org/licenses/by-nc-nd/4.0/).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


