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Effects of Lysed Enterococcus faecalis
FK-23 on Allergen-induced Peritoneal
Accumulation of Eosinophils and Serum
Total IgE Concentration in Inbred Mice

Takashi Shimada', Lu-Ping Zhu?, Min Yin% Chie Motonaga', Hua-Bin Li**, Hai-Bo Shi*,
Keisuke Enomoto®, Tadao Enomoto® and Lei Cheng?

SUMMARY Recent clinical trials have shown the possibility of probiotics in prevention and treatment of allergic
diseases. The purpose of this experimental study was to assess the influence of lysed Enterococcus faecalis FK-
23 (LFK) on allergic responses in different mouse strains. We performed a comparative study on the effects of LFK
for allergen-induced peritoneal accumulation of eosinophils and serum total IgE concentration by using BALB/c,
C57BL/6, C3H/HeN and C3H/Hed mice. There was no significant difference in total number of peritoneal accumu-
lated cells induced by cedar pollen allergen between the control and LFK groups in any strain of mice (p > 0.05);
however, the ratio of eosinophils to total accumulated cells was significantly decreased in LFK-treated mice of
BALB/c (p = 0.016), C3H/HeN (p = 0.010) and C3H/HeJ (p = 0.004), but not C57BL/6 (p > 0.05). No significant dif-
ference in serum total IgE concentration was found between the control and LFK groups of different mouse strains
(p > 0.05). These results reveal a different effect of LFK on suppressing allergen-induced local eosinophila in in-
bred strains of mice, suggesting the effectiveness of probiotics on limiting allergy might be under the influence of
individual genetic background.

Recently, there are many studies reporting the individual genetic factors. However, in animal

health-giving effects of lactic acid bacteria, such as
Lactobacillus and Bifidobacterium, generally known
as probiotics.' The interesting is increasing on the
potential efficacy for probiotic supplementation on
suppressing allergic inflammation in animal models®”
and allergic patients.*"® However, the efficacy

seemed inconsistent with some clinical applications.
Since previous studies'*" suggested the roles of
both hereditary background and environmental ele-
ments in atopic disorder, effects of probiotics on al-
lergy should be discussed when genetic and envi-
ronmental factors are well controlled. We can not
manage environmental factors in humans in order to
investigate the relationship between probiotics and

model of inbred mice, environmental factors can be
easily controlled at various levels and the potential
roles of genetic factors can be isolated.

In this study, we made allergic model with
inbred mice, and evaluated the allergen-induced im-
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mune responses among different mouse strains, so as
to assess the influences of lysed Enterococcus fae-
calis FK-23 (LFK) on allergic responses.

MATERIALS AND METHODS
Experimental animals

Three-week-old female BALB/c, C57BL/6,
C3H/HeN and C3H/HeJ mice were purchased from
Clea Japan Inc. (Tokyo, Japan) and bred in the same
condition for the study.”” The experiments were per-
formed with the approval of the Ethics Board of
Central Research Laboratories, Nichinichi Pharma-
ceutical Co. Ltd. and in accordance with the guide-
lines for the care and use of experimental animals
made by the Japanese Association for Laboratory
Animals Science in 1987.

Preparation of LFK

LFK, a product of lysozyme and heat-treated
E. faecalis FK-23 strain, was prepared as previously
described.”™ E. faecalis FK-23 was cultured for 24
hours at 37°C in a broth medium containing 2%
yeast extract (Kirin Food-Tech Co. Ltd., Tokyo, Ja-
pan), 2% meat extract (Kyokuto Pharmaceutical In-
dustrial Co. Ltd., Tokyo, Japan), 2% glucose and 4%
K,HPO4 (Wako Pure Chemical Industries Co. Ltd.,
Osaka, Japan). The cells were harvested by centrifu-
gation, washed three times with distilled water and
lysozyme (Sigma-Aldrich, St Louis, Missouri, USA)
treatment (added Img/ml) at 37°C for 2 hours,
heated at 105°C for 10 min, and then lyophilized.
The preparation is LFK.

Allergen-induced peritoneal cell accumulation

For clarification of the effect of LFK on al-
lergic responses, a mouse model (Fig. 1) was estab-
lished."® There were 14 mice in all groups. The ex-
perimental mice were sensitized with the purified al-
lergen extract from Japanese cedar (Cryptomeria ja-
ponica)pollen.'” The extract (0.1 ml of 6 mg/ml) was
injected subcutaneously on days 1 and 2, and then
0.2 ml on days 7, 9 and 15. The mice were intraperi-
toneally challenged on day 21 with 0.2 ml of the ex-
tract. LFK (60 mg in 0.5 ml) and saline (0.5 ml) were
orally administrated to the experimental and the con-
trol mice, respectively, every day during 21 days of
sensitization period. Peritoneal cells were harvested
24 hours after challenge with 4 ml of phosphate-
buffered saline containing 1.0% fetal calf serum
(Sigma-Aldrich, St Louis, Missouri, USA) and
5U/ml heparin (Mochida Pharmaceutical Co. Ltd.,
Tokyo, Japan). An appropriate phosphate-buffered
saline dilution of the infusion was added to Turk's
solution (Merck, Damstaclt, Germany), and the total
number of blood cells was counted with a hemocy-
tometer under a microscope. For this purpose, 50 pl
of the peritoneal cell suspension (5 x 10° cells/ml)
was smeared on a microscope slide after centrifuga-
tion. A differential cell count was carried out under
a microscope after fixation and staining with May-
Grunwald Giemsa dye (Merck).

Serum total IgE concentration
Serum total IgE was determined by a sand-

wich ELISA®” and the IgE concentration was calcu-
lated according to the individual standard curve.

Inbred mice, 5 weeks old
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Fig. 1 Experimental procedures. Each mouse model established for testing the effects of LFK
on allergen-induced peritoneal accumulation of eosinophils.
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Statistical analysis

The Statview software (SAS Institute Inc.
Cary, North Carolina, USA) was used for statistic
analysis. Differences in the peritoneal accumulation
of eosinophils (%) and serum total IgE levels (ng/ml)
among inbred mouse strain groups were analyzed by
Bonferroni/Dunn multiple comparison test, with a
significance of p-value < 0.0083. Mann-Whitney U-
test was used for analysis between control and LFK-
treated groups. Significance was considered if p-
value was less than 0.05.

RESULTS

Effect of LFK on peritoneal accumulation of eosi-
nophils

The total number (cells/ml) of peritoneal ac-
cumulated cells induced by cedar pollen allergen in
control and LFK-treated mice was 1.58 x 10° and
1.55 x 10° for BALB/c strain, 1.45 x 10° and 1.62 x
10° for C57BL/6 strain, 1.03 x 10° and 1.00 x 10° for
C3H/HeN strain, and 1.65 x 10° and 1.43 x 10° for
C3H/HeJ strain, respectively. No significant differ-
ence was found between the control and LFK groups
in any inbred strain (p > 0.05).

As shown in Fig. 2, the ratio (mean + SD, %)
of eosinophils to total accumulated cells in control
and LFK-treated mice was 19.6 = 1.9 and 13.1 £ 1.7
for BALB/c strain (p = 0.016), 30.5 £ 1.4 and 29.1 +
1.4 for C57BL/6 strain (p = 0.470), 9.9 + 1.3 and 6.0
+ 0.7 for C3H/HeN strain (p = 0.010), and 18.4 £ 1.4
and 12.8 = 1.1 for C3H/HeJ strain (p = 0.004), re-
spectively.

Effect of LFK on serum total IgE concentration

As shown in Table 1, no significant differ-
ence in serum total IgE concentration was found be-

tween the control and LFK-treated inbred strain mice
(p > 0.05). Total IgE (mean + SD, ng/ml) in control
and LFK-treated mice was 3,080 + 437 and 2,098 +
207 for BALB/c strain (p = 0.064), 753 + 283 and
618 + 310 for C57BL/6 strain (p = 0.410), 5,458 +
1,412 and 5,088 = 705 for C3H/HeN strain (p =
0.546), and 8,089 + 2,347 and 5,728 + 2,749 for
C3H/HeJ strain (p = 0.123), respectively. There was
a tendency of decreased total IgE in BALB/c mice
after LFK treatment although without significance (p
=0.064).

DISCUSSION

BALB/c, C57BL/6 and C3H/He strain mice
were employed in the present study. T cells from
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Fig. 2 Effects of LFK on allergen-induced peritoneal
accumulation of eosinophils in inbred mice.
Open column representing control group and
closed column LFK-treated group. Data were
presented as mean + SD. P-values were ana-
lyzed by Mann-Whitney U-test.

Table 1 Effects of LFK on serum total IgE concentration in inbred mice (mean + SD, ng/ml)

Control LFK-treated p-values
BALB/c 3,080 + 437 2,098 + 207 0.064
C57BL/6 753 + 283 618 £ 310 0.410
C3H/HeN 5,458 £ 1,412 5,088 + 705 0.546
C3H/HeJ 8,089 + 2,347 5,728 + 2,749 0.123
p-values <0.001 <0.001
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C57BL/6 mice preferentially produce Thl cytokine
with high IFN-y and low IL-4, whereas T cells from
BALB/c mice favor Th2 cytokine production with
low IFN-y and high IL-4."®  Similar T-cell responses
were observed when these mouse strains were in-
fected with Leshmania major."”*' Thus, C57BL/6
and BALB/c mice could be regarded as Thl- and
Th2-dominant mouse strain respectively. Further-
more, it is also reported that C3H/He mice produced
lower levels of IL-4 and IL-5, and higher levels of
IL-2, IL-12, IL-18, TNF-o and IFN-y compared with
BALB/c mice.”**

This study was tried to analyze the possible
role of genetic background in allergic responses.
Since the same environment factors including food,
water, room temperature and condition of allergen
were involved in the study, the effect of genetic fac-
tors on allergic responses can be isolated from the
different mouse strains. It is suggested that the local
accumulation of eosinophils induced by cedar pollen
allergen was significantly decreased in LFK-treated
mice of BALB/c, C3H/HeN and C3H/Hel, but not in
C57BLY/6.

LFK is a preparation of E. faecalis FK-23
strain components without viable cells, and it is as-
sumed that LFK act in allergic responses through
Toll-like receptors (TLRs). The microbial ligands for
TLRs recognize specific components of various bac-
teria and viruses.”® Hajjar ef al.*’ reported a coopera-
tive effect between TLR2 and TLR6 in the recogni-
tion of Gram-positive bacteria. In the present study,
we found that LFK showed different effects on aller-
gic responses among different mouse strains. It was
demonstrated that unspoiled BALB/c mice showed
strong expression of TLR2, 4, 5 and 6, while
C57BL/6 mice presented expression of TLR9.*®
LFK have numerous CpG motifs because of the
preparation of lactic acid bacteria; however, less ef-
fects of LFK on local eosinophila and serum total
IgE levels in C57BL/6 mice were observed in this
study. These results and expression profile of TLRs
in BALB/c and C57BL/6 mice implied the need
to clarify the possible roles of TLR2, 4, 5 and 6
in the inhibitory effects of LFK on allergic re-
sponses.

On the other hand, C3H/HeN strain and
C3H/HeJ strain have the same gene in fundamentals,

except that C3H/HelJ strain is resistant to LPS as a
point mutation on TLR4.* According to our results,
LFK showed the same effects between C3H/HeN
and C3H/HeJ strains, which suggested that the effect
of LFK was not relative to TLR4. As LFK is a prepa-
ration of E. faecalis and has no flagellin, it is likely
that the effect of LFK may not be attributed to
TLRS. There is a possibility that the inferences of
LFK on allergic responses might act through modu-
lating TLR2 or TLR6. Further research is needed to
clarify whether these inferences are true by using
TLR-knockout mice and, furthermore, to study the
correlation between expression of TLRs and the ef-
fect of LFK on allergic symptoms in humans in fu-
ture.

REFERENCES

1. Salminen SJ, Gueimonde M, Isolauri E. Probiotics that mod-
ify disease risk. J Nutr 2005; 135: 1294-8.

2. Murosaki S, Yamamoto Y, Ito K, Inokuchi T, Kusaka H,
Ikeda H, et al. Heat-killed Lactobacillus plantarum 1-137
suppresses naturally fed antigen-specific IgE production by
stimulation of IL-12 production in mice. J Allergy Clin Im-
munol 1998; 102: 57-64.

3. Shida K, Takahashi R, Iwadate E, Takamizawa K, Yasui H,
Sato T, et al. Lactobacillus casei strain Shirota suppresses
serum immunoglobulin E and immunoglobulin G1 responses
and systemic anaphylaxis in a food allergy model. Clin Exp
Allergy 2002; 32: 563-70.

4. Sudo N, Yu XN, Aiba Y, Oyama N, Sonoda J, Koga Y, et al.
An oral introduction of intestinal bacteria prevents the de-
velopment of a long-term Th2-skewed immunological mem-
ory induced by neonatal antibiotic treatment in mice. Clin
Exp Allergy 2002; 32: 1112-6.

5. Shimada T, Cheng L, Ide M, Fukuda S, Enomoto T, Shira-
kawa T. Effect of lysed Enterococcus faecalis FK-23 (LFK)
on allergen-induced peritoneal accumulation of eosinophils
in mice. Clin Exp Allergy 2003; 33: 684-7.

6. Shimada T, Cheng L, Yamasaki A, Ide M, Motonaga C, Ya-
sueda H, et al. Effects of lysed Enterococcus faecalis FK-23
on allergen-induced serum antibody responses and active cu-
taneous anaphylaxis in mice. Clin Exp Allergy 2004; 34:
1784-8.

7. Shimada T, Cheng L, Shi HB, Hayashi A, Motonaga C,
Tang J, et al. Effect of lysed Enterococcus faecalis FK-23 on
allergen-induced immune responses and intestinal microflora
in antibiotic-treated weaning mice. J Investig Allergol Clin
Immunol 2007; 17: 70-6.

8. Shimada T, Cheng L, Enomoto T, Yang X, Miyoshi A,
Shirakawa T. Lysed Enterococcus faecalis FK-23 oral ad-
ministration reveals inverse association between tuberculin
responses and clinical manifestations in perennial allergic
rhinitis: a pilot study. J Investig Allergol Clin Immunol
2004; 14: 187-92.

9. Wang MF, Lin HC, Wang YY, Hsu CH. Treatment of per-
ennial allergic rhinitis with lactic acid bacteria. Pediatr Al-
lergy Immunol 2004; 15: 152-8.

140



EFFECTS OF ENTEROCOCCUS FAECALIS IN INBRED MICE

141

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Rosenfeldt V, Benfeldt E, Nielsen SD, Michaelsen KF,
Jeppesen DL, Valerius NH, ef al. Effect of probiotic Lacto-
bacillus strains in children with atopic dermatitis. J Allergy
Clin Immunol 2003; 111: 389-95.

Kirjavainen PV, Arvola T, Salminen SJ, Isolauri E. Aberrant
composition of gut microbiota of allergic infants: a target of
bifidobacterial therapy at weaning? Gut 2002; 51: 51-5.
Kalliomaki M, Salminen S, Arvilommi H, Kero P, Koskinen
P, Isolauri E. Probiotics in primary prevention of atopic dis-
case: a randomized placebo-controlled trial. Lancet 2001;
357:1076-9.

Isolauri E, Arvola T, Sutas Y, Moilanen E, Salminen S. Pro-
biotics in the management of atopic eczema. Clin Exp Al-
lergy 2000; 30: 1604-10.

Otsu A, Shirakawa T. Genetic and environmental factors of
atopy. Allergol Int 2002; 51: 213-9.

Yamasaki A, Cheng L, Fukuda S, Chinami M, Fujita D,
Wasserman D, et al. Allergic disorders: A model for estab-
lishing how to prevent common disease. Allergol Int 2004;
53: 61-8.

Kaneko M, Yazumichi H, Takatsu K, Matsumoto S. Role of
interleukin-5 in local accumulation of eosinophils in mouse
allergic peritonitis. Int Arch Allergy Appl Immunol 1991;
96: 41-5.

Yasueda H, Yui Y, Shimizu T, Shida T. Isolation and partial
characterization of major allergen from Japanese cedar
(Cryptomeria japonica) pollen. J Allergy Clin Immunol
1983; 71: 77-86.

Mills CD, Kincaid K, Alt JM, Heilman MJ, Hill AM. M-
1/M-2 macrophages and the Th1/Th2 paradigm. J Immunol
2000; 164: 6166-73.

Scott P, Natovits P, Coffman RL, Pearce E, Sher A. Immu-
noregulation of cutaneous leishmaniasis. T cell lines that
transfer protective immunity or parasite antigens. J] Exp Med
1988; 168: 1675-84.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

141

Heinzel FP, Sadick MD, Holaday BJ, Coffman RL, Locksley
RM. Reciprocal expression of intergeron gamma or inter-
leukin 4 during the resolution or progression of murine
leishmaniasis. Evidence for expansion of distinct helper T
cell subsets. J Exp Med 1989; 169: 59-72.

Chatelain R, Varkila K, Coffman RL. IL-4 induces a Th2 re-
sponse in Leishmania major-infected mice. J Immunol 1992;
148: 1182-7.

Watanabe H, Numata K, Ito T, Takagi K, Matsukawa A. In-
nate immune response in Thl- and Th2-dominant mouse
strains. Shock 2004; 22: 460-6.

Keane-Myers A, Nickell SP. Role of IL-4 and IFN-y in
modulation of immunity to Borrelia burgdorferi in mice. J
Immunol 1995; 155: 2020-8.

Kuroda E, Kito T, Yamashita U. Reduced expression of
STAT4 and IFN-y in macrophages from BALB/c mice. J
Immunol 2002; 168: 5477-82.

Scott P. IFN-y modulates the early development of Thl and
Th2 responses in a murine model of cutaneous leishmaniasis.
J Immunol 1991; 147: 3149-55.

Akira S. Mammalian toll-like receptors. Curr Opin Immunol
2003; 15: 5-11.

Hajjar AM, O'Mahony DS, Ozinsky A, Underhill DM, Ad-
erem A, Klebanoff SJ, ef al. Functional interactions between
toll-like receptor (TLR) 2 and TLR1 or TLR6 in response to
phenol-soluble modulin. J Immunol 2001; 166:15-9.

Liu T, Matsuguchi T, Tsuboi N, Yajima T, Yoshikai Y. Dif-
ferences in expression of toll-like receptors and their reactiv-
ities in dendritic cells in BALB/c and C57BL/6 mice. Infect
Immun 2002; 70: 6638-45.

Poltorak A, He X, Smirnova I, Liu MY, Van Huffel C, Du
X, et al. Defective LPS signaling in C3H/HeJ and
C57BL/10ScCr mice: mutations in Tlr4 gene. Science 1998;
282:2085-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [612.000 792.000]
>> setpagedevice


