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Abstract

Objectives: Recently, the appearance of Helicobacter pylori (H. pylori) resistant to antibiotics has

been reported. The development of an antibiotic therapy which would not induce resistant strains of H.

pylori is anticipated. In the present study, the antibiotic effect of black tea aqueous non-dialysate

(BTND), the fraction different from tea catechins, on H. pylori was investigated using Mongolian

gerbils infected with H. pylori.

Methods: BTND was extracted from black tea leaves. A 0.1 w/v% solution of BTND or green tea

catechins (GTC) was provided as drinking water to male NGS/Sea Mongolian gerbils infected with H.

pylori (ATCC43504) for two weeks. Their stomachs were then excised, the mucosal surfaces were

macroscopically observed, and colony forming units (CFU) of H. pylori were counted. The data were

compared between the BTND and GTC groups.

Results: The CFU of H. pylori were significantly decreased by intake of BTND. The body weight of

the animals tended to be larger in the group supplied with BTND than in that supplied with GTC.

Gastric mucosal injury tended to be smaller in the animals supplied with BTND than in those with GTC.

Conclusions: These results suggest that BTND may have an inhibitory effect on H. pylori infection.

Key words: Helicobacter pylori, tea aqueous non-dialysate, green tea catechins, gastric mucosal erosion,

Mongolian gerbil

Introduction

Recently, antibiotic treatment combined with a proton pump

inhibitor has been clinically employed for Helicobacter pylori

(H. pylori) elimination (1). However, the appearance of H.

pylori strains resistant to antibiotics has been reported, and the

above combination treatment was also examined for the effect

of secondary microorganism elimination (2). Therefore, devel-

opment of a therapy which would prevent the occurrence of

resistant H. pylori is anticipated. Various biological effects of

the components of tea leaves (Camellia sinensis), particularly

green tea catechins (GTC), have been reported (3–13). How-

ever, there are disadvantages in the clinical use of GTC, e.g.,

strong bitterness and cytotoxicity at high concentrations. Besides

the catechins, there are also other effective substances in tea

leaves. For example, tea aqueous non-dialysate (TND) is the

generic name of the fraction of water-soluble polymer components

with molecular weights over 12000 extracted from tea leaves. It

has already been reported that black tea aqueous non-dialysate

(BTND), which is well characterized among several kinds of TND,

exhibits anti-microbial activity against a cariogenic bacterium

(14). Therefore, the activity of BTND against H. pylori was

investigated in the present study.

Methods

The non-dialyzable fraction of black tea leaves (BTND)

was prepared in our laboratory. Black tea leaves (50 g of

commercially available Darjeeling tea leaves) were added to

500 ml of boiling water. After 10 min of infusion, the mixture

was filtered and the filtrate was extracted sequentially with

400 ml each of chloroform, ethyl acetate, and n-butanol. The

aqueous residue was dialyzed exhaustively against water with

Seamless Cellulose Tubing (small size 18 from Wako Pure

Chemical Ind., Ltd.) and then lyophilized. BTND is considered

to be a complex mixture of tannins and polysaccharides

(approx. 70% and 30%, respectively) containing polymers such

as glucose, galactose, and rhamnose, flavonols, catechols, and
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gallates. The BTND used in the present study contains practi-

cally no caffeine (0.018%). A 0.1% aqueous solution of BTND

looks pale-brown and its taste is mild without any irritation

(15). Polyphenon70S
®

 (Tokyo Food Techno Co., Ltd., Tokyo,

Japan) was used as green tea catechins (GTC). This preparation

contains catechins extracted from green tea leaves in a total

content of 73.4%, including epigallocatechin gallate (EGCg)

(33.5%), epicatechin gallate (ECg) (10.1%), epigallocatechin

(EGC) (17.4%), and epicatechin (EC) (8.6%).

Fifteen male NGS/Sea Mongolian gerbils (13 weeks old)

infected with H. pylori (ATCC43504) were purchased from

Seac Yoshitomi Co., Ltd. (Fukuoka, Japan). The infected animals

were prepared according to the method of Hirayama et al. (16):

Mongolian gerbils at 5 weeks of age were inoculated orally

with 0.5 ml of H. pylori suspension, which contained about

2×10
8

CFU/dose, using a feeding needle. The antibody inspec-

tion was carried out at 12 weeks of age, and the positive

animals showing an OD
450

 over 0.1 were used for the experi-

ment. The animals were kept in cages in a temperature (23±2°C)-

and humidity (55±5%)-controlled SPF room with a 12-h dark-

light cycle throughout the experiment. Following a pre-feeding

period of one week, the Mongolian gerbils were divided into

three groups, designated as I, II, and III. Each group was given

free access to distilled water, 0.1 w/v% of GTC solution, and

0.1 w/v% of BTND solution, respectively, for two weeks. All

the animals were fed with Oriental MF
®

 sterilized with γ-ray

(Oriental Yeast Co., Ltd., Tokyo, Japan) throughout the experi-

ment. Since one animal in the control group was accidentally

lost during the initial period, the study was conducted using the

remaining 14 animals. After the two weeks of treatment, the

animals were fasted for 24 hours and sacrificed. The stomachs

were then extirpated and cut along the greater curvature to

remove their contents. After macroscopic observation, each

stomach was homogenized in 7 ml of saline. A 100-μl aliquot

of each serial dilution of the homogenate was spread on a selec-

tive medium Nissui Helicobacter plate
®

 (Nissui Co., Ltd., Tokyo,

Japan). The plates were incubated at 37°C under 10% CO
2

atmosphere for 5 days, and the colonies were counted.

All experiments were carried out in observance with the

guidelines for animal experiments drawn up by the junior

college of the researcher.

A one-way analysis of variance (ANOVA) test was used

and p<0.05 was considered to be significant.

Results

The mean daily intake volume for the day per head of

distilled water (Group I) and the two drug solutions (Group II

and III) are shown in Table 1. The gerbils of Group III (BTND)

had a tendency to consume a higher volume and those of Group

II (GTC) a lower volume of the drug solution than the volume

of water consumed by the control gerbils (Group I). Conse-

quently, the intake of GTC (Group II) and BTND (Group III)

were 6.3 mg/head/day and 12.7 mg/head/day, respectively.

The mean body weights on the first and 14
th

 days are

shown in Table 2. The body weight of the BTND group (Group

III) had a tendency to increase at a higher rate compared with

that of the distilled water group (Group I).

Table 1 The mean intake volumes of drinking water (ml/head/

day) consumed by gerbils during the 2-week experiment

Experimental group and 

drinking water supplied

Intake of solution
a

(ml/head/day)

 I Distilled water (n=4) 7.6±1.58

II 0.1 w/v% GTC solution (n=5) 6.3±0.90

III 0.1 w/v% BTND solution (n=5) 12.7±4.38

a

: The data are expressed in means±SD.

Table 2 Body weights on the first and 14
th

 days of each gerbil group

Experimental group and 

drinking water supplied

Body weight
a

 (g)

The first day

The 14
th

 day 

(Ratio compared to the first day)

I Distilled water (n=4) 66.6±2.55 (100) 70.3±3.25 (105.6)

II 0.1 w/v% GTC solution (n=5) 65.3±3.68 (100) 71.6±6.43 (109.6)

III 0.1 w/v% BTND solution (n=5) 66.0±4.03 (100) 77.0±3.67 (116.6)

a

: The data are expressed in means±SD and a one-way analysis of variance (ANOVA) test was performed.

Table 3 The mean scores of hemorrhage and gastric mucosal erosion in gerbils infected with H. pylori

Experimental group and 

drinking water supplied

Mean score
a

±SD

Hemorrhage
b

Gastric mucosal erosion
c

I Distilled water (n=4) 3.5±0.58 3.4±0.75

II 0.1 w/v% GTC solution (n=5) 3.0±1.73 4.0±0.00

III 0.1 w/v% BTND solution (n=5) 2.4±0.82 3.2±0.84

a

: The data are expressed in mean±SD and a one-way analysis of variance (ANOVA) test was performed.

b

: Hemorrhage of the gastric mucosa was scored as follows: 0, no bleeding; 1, one small bleeding spot; 2, multiple small bleeding spots; 3, one bleeding

area; 4, multiple bleeding areas.

c

: Gastric mucosal erosion was scored as follows: 0, normal; 1, edematous; 2, erosion; 3, multiple erosions; 4, hemorrhage erosions and/or ulcers larger

than 1 mm in diameter.
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Macroscopic findings on the gastric mucosa of the H.

pylori-infected gerbils are shown in Table 3. The changes in the

antral and fundic mucosa, such as severe edema and hemor-

rhages derived from gastric erosion or ulcer, were observed in

all control animals (Group I). A typical example of a stomach

from a control animal is shown in Fig. 1. Edema was observed

in almost the whole gastric mucosa and hemorrhagic lesions

were also observed (Fig. 1a). Moreover, the structure of the

gastric gland was deranged, and the invasion of leukocytes was

observed (Fig. 1b). The stomach of an animal from the GTC

group (Group II) is shown in Fig. 2. Severe edema and hemor-

rhage lesion areas were also observed. The stomach of an

animal from the BTND group (Group III) is shown in Fig. 3.

While edema was observed in all animals of this group, it

appeared milder than that in both the control and GTC groups,

and only a few small hemorrhagic spots were observed.

The colony forming units (CFU) are shown in Table 4.

While the CFU of the GTC (Group II) and BTND (Group III)

groups were decreased from those of the distilled water group

(Group I), a significant difference was observed only between

the BTND (Group III) and distilled water (Group I) groups

(p<0.05).

Fig. 1 A stomach of the control group. Severe edema was observed

from the stomach body over the pylorus division, and a hemorrhage

area (arrow) and spots were observed (Fig. 1a). Moreover, the structure

of the gastric gland was deranged (black arrow), and the invasion of

leukocytes (arrows) was observed (Fig. 1b).

Fig. 2 A stomach of Group II, supplied with 0.1 w/v% of GTC

aqueous solution as drinking water for 2 weeks. Severe edema and

a hemorrhage area (arrow) derived from gastric erosion were

observed.

Fig. 3 A stomach of Group III, supplied with 0.1 w/v% of BTND

aqueous solution as drinking water for 2 weeks. While edema was

observed in all animals of this group, it appeared milder than both

the control and GTC groups, and only small hemorrhage spots were

observed.

Table 4 Colony forming units (CFU) of H. pylori in each gerbil

group

Experimental group and 

drinking water supplied

CFU
a

(×10
4

/stomach)

I Distilled water (n=4) 3.30±2.17

II 0.1 w/v% GTC solution (n=5) 1.32±1.16

III 0.1 w/v% BTND solution (n=5) 0.65±0.2*

a

: The data are expressed in means±SD and a one-way analysis of

variance (ANOVA) test was performed.

* Significant as compared with Group I (p<0.05).
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Discussion

The gastric mucosal erosion model of the Mongolian

gerbil used in this study was created by the method of Hirayama

et al. and it is used widely as a human H. pylori infection

model. In this model, edema of the mucosa, hemorrhage spots,

invasion of the inflammatory cells and disturbance of the cover-

ing epithelial cells of the stomach are observed 6 weeks after

infection (16). In the present study, though the experiment

ended 11 weeks after infection, edema, erosion, and hemor-

rhage of the gastric mucosa were still observed in the stomachs

of the control gerbils, but ulcers were not observed (Fig. 1).

BTND is a complex mixture of hydrolyzable/condensed

tannins containing polyphenols and sugars, and the yield of

BTND is about 2% of dried black tea leaves (15). There have

been reports that BTND exhibited an anti-tumor-promoting

effect in mouse epidermal JB6 cell lines, an inhibitory effect on

duodenal carcinogenesis in mice (15, 17), induction of apop-

totic cell death in cancer cells (18), and an antibacterial action

(14). Moreover, it has been considered that the active ingredi-

ents of BTND are polyphenolic compounds of flavonols and

gallates, quinic acid and carbohydrates of D-glucose and D-

galactose units (15). The same activities have already been

found in GTC. However, there are disadvantages in the clinical

use of GTC, such as strong bitterness and cytotoxicity at high

concentrations. The LD
50

 of EGCG, which is the main ingredi-

ent of GTC, is 8.4 μg/ml, and that of BTND is 68 μg/ml (19).

The less cytotoxic and less bitter properties (15) of BTND seem

to be favorable for clinical application, because BTND can be

administered in larger doses. Though the 0.1 w/v% GTC aque-

ous solution used in the present experiment had a concentration

slightly higher than that of green tea taken daily by the average

Japanese, the intake of the GTC aqueous solution by gerbils

showed a slight decline. However, the intake of the BTND

aqueous solution by gerbils tended to increase (Table 1). The

animal might like the taste, because the bitterness of the BTND

aqueous solution is mild, and the residue has a subtle sweetness.

Though the GTC aqueous solution did not show efficacy in

the gastric mucosa, the BTND aqueous solution indicated a

tendency of improvement of the mucosal hemorrhage (Table 3).

It has been clarified that H. pylori induces inflammation in the

gastric mucosa, not only by clinical studies showing that the

concentration of vitamin C in the gastric juice of the H. pylori-

infected patient was low (20) and the amount of 8-oxodG, a

biomarker of oxidative stress, of the gastric mucosa of the H.

pylori infected patient was high (21), but also by animal data

showing that H. pylori induced IL-8 production by gastric

mucosal epithelial cells (22). Antioxidative substances have

been expected to suppress inflammation, because the reactive

oxygen species is related to the improvement of inflammation.

GTC shows the antioxidative activity, because it has phenolic

hydroxyl groups. For the same reason, the antioxidative activity

can also be expected from BTND, because BTND contains

some kinds of polyphenolic compounds (15). Mabe et al. have

reported that the gastric mucosa injury score of Mongolian

gerbils infected with H. pylori was reduced to almost 1/3 by

GTC intake (12), but the animals could not take a higher

amount of the drug because of its very bitter taste. It is likely

that the higher intake of BTND contributed to the improvement

in the gastric mucosal injury score in the present study.

Moreover, the BTND aqueous solution depressed the CFU

significantly while the decrease of the CFU by the GTC aqueous

solution was not significant (Table 4). Matsubara et al. reported

that green tea extract inhibited H. pylori urease, an essential

enzyme for H. pylori, in vitro, and reported that the active

principle was the hydroxyl group at the 5(’)-position of the

catechins (23). BTND contains components with a similar

structure, probably explaining its anti-H. pylori activity. It will

be a future subject to clarify the action mechanism of BTND,

because the composition and the principal components of

BTND have not been well characterized (15). However, these

results suggest the possibility of using BTND as an agent to

inhibit H. pylori infections by itself or to reduce the dose of

antibiotics if it is used as part of the combination treatment

mode.

References

( 1 ) Asaka M, Satoh K, Sugano K, et al. Guidelines in the

management of Helicobacter pylori infection in Japan. Heli-

cobacter 2001; 6: 177–186.

( 2 ) Murakami K, Fujioka T, Okimoto T, et al. Drug combinations

with amoxicillin reduces selection of clarithromycin resis-

tance during Helicobacter pylori eradication therapy. Inl. J.

Antimicrob. Agents 2002; 19: 67–70.

( 3 ) Hara Y, Ishigami T. Antibacterial activities of tea polyphenols

against food borne pathogenic bacteria. J. Jpn. Soc. Food Sci.

Technol. 1989; 36: 996–999.

( 4 ) Ikigai H, Nakae T, Hara Y. Bactericidal catechins damage the

lipid bilayer. Biochim Biophys Acta 1993; 1147: 132–136.

( 5 ) Katiyar SK, Agarwal R, Mukhtar H. Protective effects of

green tea polyphenols administered by oral intubation against

chemical carcinogen-induced forestomach and pulmonary

neoplasma in A/J mice. Cancer Lett 1993; 73: 167–172.

( 6 ) Takabayashi T, Harada N, Tahara S. et al. Effect of green

tea catechins on the amount of 8-hydroxydeoxyguanosine

(8-OHdG) in pancreatic and hepatic DNA after a single

administration of N-Nitrosobis (2-oxopropyl) amine (BOP).

Pancreas 1997; 15: 109–112.

( 7 ) Yokozawa T, Chu Ju Eun, Hara Y. Antioxidative activity of

green tea treated with radical initiator 2, 2’-azobis (2-amidi-

nopropane) dihydrochloride. J Agric Food Chem 2000; 48:

5068–5073.

( 8 ) Uesato S, Kitagawa Y, Hara Y, et al. Antitumor promoting

activities of 3-O-Acyl-(-)-Epigallocatechins. Bioorg. Med

Chem Ltt 2000; 10: 1673–1675.

( 9 ) Liebler DC, Valcic S, Arora A, et al. Antioxidant reactions of

green tea catechins and soy isoflavones. Adv Exp Med Biol

2001; 500: 191–197.

(10) Locher R, Suter PM, Vetter W, et al. Green tea polyphenols

inhibit human vascular smooth muscle cell proliferation

stimulated by native low-density lipoprotein. Eur J Pharmacol



Environ. Health Prev. Med. Effect of Non-Dialysate of Tea on H. pylori

180

2002; 434: 1–7.

(11) Adcocks C, Collin P, Buttle DJ. Catechins from green tea

(Camellia sinensis) inhibit bovine and human cartilage

proteoglycan and type II collagen degradation in vitro. J Nutr

2002; 132: 341–346.

(12) Mabe K, Yamada M, Oguni I, et al. In vitro and in vivo

activities of tea catechins against Helicobacter pylori. Anti-

microb Agents Chemother 1999; 43: 1788–1791.

(13) Yee YK, Koo M. Anti-Helicobacter pylori activity of

Chinese tea: in vitro study. Aliment Pharmcol Ther 2000; 14:

635–638.

(14) Yoshino K, Nakamura Y, Ikeya H, et al. Antimicrobial

activity of tea extracts on cariogenic bacterium (Streptococcus

mutans), J. Food Hyg. Soc. Japan 1995; 37: 104–108.

(15) Nakamura Y, Matsuda M, Honma T, et al. Chemical constitu-

ents of mainly active component fractionated from the

aqueous tea non-dialysate, an antitumor promoter. In: Plant

Polyphenols 2. Chemistry, Biology, Pharmacology, Ecology,

Hemingway RW, Gross GG, Yoshida T, eds. New York:

Kluwer Academic/Plenum Publishers, 1999; 629–641.

(16) Hirayama F, Takagi S, Yokoyama Y, et al. Establishment of

gastric Helicobacter pylori infection in Mongolian gerbils. J

Gastroenterol 1996; 31: 24–28.

(17) Nakamura Y, Kawase I, Harada S, et al. Antitumor-promoting

effects of tea aqueousnon-dialysate in mouse epidermal JB6

cells. In: Food Factors for Cancer Prevention. Ohigashi H,

Osawa J, et al. eds. Tokyo: Springer-Verlag, 1997; 138–141.

(18) Hayakawa S, Kimura T, Saeki K, et al. Apoptosis-inducing

activity of high molecular weight fractions of tea extracts.

Biosci Biotechnol Biochem 2001; 65: 459–462.

(19) Nakamura Y. Antitumor-promoting effects. In: Health Science

of tea- New possibility for physiological function. Muramatsu

K, Oguni I, et al. eds. Tokyo: Japan Scientific Societies Press,

2002; 86–90.

(20) Banerjee S, Hawksby C, Miller S, et al. Effect of Helicobacter

pylori and its eradication on gastric juice ascorbic acid. Gut

1994; 35: 317–322.

(21) Baik SC, Youn HS, Chung MH, et al. Increased oxidative

DNA damage in Helicobacter pylori-infected human gastric

mucosa. Cancer Res 1996; 56: 1279–1282.

(22) Kassai K, Yoshikawa T, Yoshida N, et al. Helicobacter pylori

water extract induces interleukin-8 production by gastric

epithelial cells. Dig Dis Sci 1999; 44: 237–242.

(23) Matsubara S, Shibata H, Ishikawa F, et al. Suppression of

Helicobacter pylori-induced gastritis by green tea extract in

Mongolian gerbils. Biochem Biophys Res Commun 2003; 24:

715–719.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


