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Abstract The cellular effects of nobiletin on human
pancreatic cancer cells (PANC-1) and the mechanisms by
which nobiletin inhibits the proliferation of these cells were
investigated. A MTT assay and flow cytometry were used
to examine cell proliferation and apoptosis, respectively. A
Western blot assay was used to examine expression levels
of the apoptotic proteins bax, bcl-2, and p53. NOB induced
apoptosis in these cells via up-regulation of the pro-
apoptotic protein bax and down-regulation of the anti-
apoptotic proteins bcl-2 and p53. The normal cell cycle of
PANC-1 cells was arrested by NOB with a significant
increase in the proportion of GO/G1 phase cells (p<0.05)
and a significant decrease in the proportion of S phase cells
(p<0.05). NOB can inhibit the proliferation of human
pancreatic carcinoma cells by inducing apoptosis and
arresting the cell cycle progression.

Keywords: nobiletin, pancreatic cancer, cell proliferation,
apoptosis, cell cycle

Introduction

Pancreatic cancer is a common malignant tumor with the
4" leading mortality rate among all cancers (1). In 2010,
43,140 new cases of pancreatic cancer were identified in
the United States (2). In China, the incidence of pancreatic
cancer has been increasing yearly, making it one of the
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most common causes of mortality in cancer diseases (3). In
spite of the high incidence and mortality rate, only 10%-
15% of patients suffering from this deadly disease are able
to receive medical intervention in China (3). Even when patients
do receive treatment, such as excision and postoperative
chemotherapy, the 5-year survival rate is no greater than
20% because of cancer metastasis at the time of diagnosis
(4). Therefore, developing preventive and/or therapeutic
approaches is of particular importance for better control
and management of this aggressive malignant tumor disease.

Orange juice constitutes most of the worldwide annual
consumption of fruit juice products. The processing of
orange juice generates a considerable amount of by-products
that contain a great quantity of bioactive substances. Some
bioactive substances, such as hesperidin (5), resveratrol (6),
apple polyphenols (7), and cordycepin (8) have been shown
to possess abilities to delay, suppress, or even reverse
carcinogenesis. Nobiletin (NOB) is one of polymethoxylated
flavones that have only been found in citrus by-products
(9-12). The authors further demonstrated that a high level
of NOB is existed in citrus peels, as well as in immature
citrus fruits (9-12). NOB is a strong antioxidant and a free
radical scavenger (13). In the cell cycle process, the genetic
material in the cell is copied and assigned to two daughter
cells. When any one stage in the cell cycle is blocked,
failure of cell division will occur. Apoptosis plays an
important role. The overall cell quantity is retained in a
state of dynamic balance by cell apoptosis and proliferation
(14). This state of balance is usually destroyed in cancer,
and cell proliferation becomes uncontrolled (14), resulting
in cancer development. Therefore, inducing cancer cell
apoptosis and inhibiting cancer cell proliferation are both
important in controlling the development of cancer (14).
Previous studies have shown that NOB is able to inhibit the
growth of various human tumor cells, including neuroblastoma
(15), breast adenocarcinoma (16), gastric adenocarcinoma
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(17), and fibrosarcoma (18). However, the effects of NOB
on pancreatic carcinoma cells and the underlying molecular
mechanisms are not yet completely understood. Therefore,
the objective of this research was to investigate the effect
of NOB on human pancreatic carcinoma cells.

Materials and Methods

Cell lines and Chemicals reagents PANC-1 was obtained
from the Shanghai Cell Bank (Shanghai, China) and
maintained in RPMI 1640 medium supplemented with
10% fetal bovine serum (FBS), 100 U/mL of penicillin,
and 100 pg/mL of streptomycin at 37°C under an atmosphere
of normal pressure 5% CO,. NOB was extracted from
citrus by-products collected during processing in December,
2010 mainly from Citrus sinensis (Sweet orange) at
Chongqing Sanxia Fruits Group Co., Ltd. (Chongqing,
China). The purity of the extracted NOB (>97.6%) was
determined using HPLC (Agela Technologies, Co., Ltd.,
Shanghai, China).

Cell proliferation assessment using an MTT assay
PANC-1 cell proliferation was evaluated using a MTT
assay (19). An amount of 1x10* PANC-1 cells was seeded
in 200 pL. of RPMI 1640 medium per well in 96-well
plates. NOB was added to each well at a 0-250 uM final
concentration for dose dependent measurements. After
incubation for 24-72 h, 20 uL. of MTT (Sigma, Shanghai,
China) was added to each well at a concentration of 5 mg/
mL, followed by an incubation of the plates at 37°C for
4 h. The medium was then removed and 150 pL. of 10%
DMSO was added to each well. The plates were centrifuged
at 1,000xg for 10 min and read at 490 nm to obtain optical
density (OD) values using a microplate ELISA reader
(Bio-Tek, Burleigh, QLD, Australia). Cell viability was
calculated as: cell viability (%)=(corrected treated sample
OD/corrected control sample OD)x100%, where corrected
OD is the OD value obtained by deducting the mean raw
OD of the blank wells from the raw OD of the sample well.

Flow cytometric analysis of apoptosis PANC-1 cell
apoptosis was analyzed by using an Annexin-V FITC
Apoptosis Detection Kit (Beyotime, Shanghai, China)
following the manufacturer’s instruction. Briefly, PANC-1
cells at a concentration of 3x10° cells per 2,000 uL in 6-
well plates were cultured in RPMI 1640 medium in the
presence and absence of 100 uM NOB for 48 h. The
medium was removed and the cells were trypsinized, then
centrifuged at 1,000xg for 5 min to remove trypsin. Next,
5 uL of annexin-V-FITC and 10 pL of propidium iodide
from the detection kit were added to each well and the plate
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was incubated at room temperature for 10 min in the dark,
followed immediately by flow cytometric analysis. Flow
cytometry was performed on a FACS Vantage SE (Becton
Dickinson, Franklin Lakes, NJ, USA). Flow data were
analyzed using Cell Quest software (Becton Dickinson).

Flow cytometric analysis of the cell cycle Cell cycle
analysis was conducted by using a Cell Cycle Analysis Kit
(Beyotime) following the manufacturer’s instruction.
Briefly, after treatment with and without NOB for 48 h, 10°
PANC-1 cells per well in 6-well plates were trypsinized
and centrifuged at 1,000xg for 5 min. The supernatant was
removed and the cells were washed with phosphate
buffered saline (PBS) and fixed with 70% ethanol at 4°C
for 24 h. The cells were then washed and stained with
Smg/mL of Pl and 50 mg/mL of RNase A at 37°C for
30 min. The cellular DNA content and cell cycle phases
were analyzed using flow cytometry on a FACS Vantage
SE (Becton Dicknson, Shanghai China). Flow data were
analyzed using ModFit software (Becton Dickinson).

Western blot assay Cells were collected and dissolved
using an NE-PER kit (Beyotime) following the manufacturer’s
instructions. Equal amounts of protein (30 pg) from
different samples were loaded, size-fractionated using
12.5% SDS-PAGE, and transferred onto PVDF membranes
(Millipore, Billerica, MA, USA) for Western blot analysis.
After transfer, the membranes were blocked in 5% skimmed
milk and then incubated with the primary antibody at 4°C
overnight. After two washes with TBST (50 mM Tris-HCI,
pH 7.4, 150 mM NaCl, 0.05% Tween 20), the membranes
were incubated with horseradish peroxidase-conjugated
antibodies and the signals were detected by using an ECL
PLUS Chemiluminescence Kit (Millipore) followed by
exposure to X-ray film. The intensity of bands on the X-ray
film was analyzed using the UVP gel image processing
system and Labworks 4.6 software (UVP, Upland, CA,
USA). Beta-actin was used as an internal loading control.

Statistical analysis All statistical analysis in this study
was conducted using Statistical Product and Service Solutions
software (SPSS, version 16.0; SPSS Inc., Chicago, IL,
USA). Significant differences were considered when p-
values were less than 0.05. Numeric results are expressed
as the meantstandard deviation (SD). All experiments
were conducted in triplicate.

Results and Discussion
Effect of NOB on PANC-1 cell proliferation The effect

of NOB on PANC-1 cell viability and proliferation was
investigated. An MTT assay is a common approach for

o” KOSFOST



Nobiletin Inhibits Pancreatic Cells

o2 h

@48 h

10 |y ‘['u

L {- ; i m2h
! i

Cell viability (%)
g

[1] 2.56 6.4 16 40

NOB concentration (M)

Fig. 1. Effect of NOB on PANC-1 cell viability. Cells were
treated with different concentrations of NOB for 24-72 h. *p<0.05,
**p<0.01 compared with control. Data are expressed as
meanststandard deviation (#=6).
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Fig. 2. Apoptosis analysis of PANC-1 cells. Apoptosis analysis of
PANC-1 cells induced by 100 uM or free of NOB for 48 h, using
a flow cytometer with Annexin V-FITC/PI binding assay. *p<0.05,
**p<0.01 compared with control. Data are expressed as means+
standard deviation (#=6).

evaluation of cell survival and proliferation based on the
ability of mitochondria in live cells to reduce MTT to the
purple-color compound formazan. A significant dose-
dependent inhibitory effect of NOB on PANC-1 cell
viability was seen at 24-72 h after treatment (Fig. 1). The
minimum effective NOB concentration was 16 uM. At this
concentration, the cell viability was decreased to 77.76+
11.71% at 24 h, compared with a control. However, cell
viabilities were restored to 84.91+6.68% at 48h and
91.04+11.71% at 72 h. At a concentration of 40 uM NOB,
cell viability decreased to 79.63+£10.26% at 24 h, to 76.02
+8.59% at 48 h, and to 57.77+9.52% at 72 h, indicating
NOB inhibition of PANC-1 cell proliferation with time. At
concentrations of 100 uM and 250 uM NOB, similar
patterns in cell viability over time were observed and the
cell survival rate was reduced more. These results indicate
that PANC-1 cells are sensitive to NOB, which exerts a
dose and time dependent effect on PANC-1 cell proliferation
(Fig. 1). To ensure adequate inhibitory effects, 100 uM
NOB and 48 h were used for analysis.
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Fig. 3. Effect of NOB on the expression of apoptosis-related
proteins in PANC-1 cells. *p<0.05, **p<0.01 compared with
control. Data are expressed as mean=SME (#=6).
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NOB induced apoptosis in PANC-1 cells Inhibition of
PANC-1 cell viability and proliferation associated with the
NOB-induced apoptosis was investigated. Apoptosis was
analyzed using annexin-V-FITC and PI double staining,
followed by flow cytometry. After 48 h of treatment with
and without 100 pM NOB, there was a significant increase
in the proportion of annexin-FITC single positive cells in
NOB-treated samples (16.08+£1.98%), compared with
control samples (3.75+0.66%) (p<0.05) (Fig. 2) . There
was also a significant increase in the proportion of annexin-
FITC and PI double positive cells in NOB-treated (12.28+
0.97%) cells, compared with the control (4.18+0.10%)
(p<0.05). In the presence of NOB, both early (annexin-V
single positive) and late apoptotic (annexin-V and PI
double positive) cell proportions were increased, compared
to an absence of NOB.

Effects of NOB on expression of apoptotic proteins
Western blot analysis was used to analyze expressions of
the bax, bcl-2, and p53 proteins to further characterize the
mechanism of NOB-induced apoptosis in PANC-1 cells.
Bcl-2 is one of the best known apoptosis-suppressing gene
products (20,21) and bax is a prototype apoptosis-promoting
gene product (22). The Bax/bcl-2 ratio, to some extent,
determines the fate of cells (23). There are both wild-type
and mutation-type p53 cells. Wild-type p53 has an anti-
tumor effect, but mutation-type p53 can promote tumor
development (24). More than half of p53 cells in human
cancer are mutation-type p53 (24). The expression level of
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Fig. 4. Flow cytometry analysis of cell cycle phase distribution in PANC-1 cells. A, control; B, PANC-1 cells were treated with 100
1M NOB; C, the cell cycle phase distribution of control and sample. *p<0.05, **p<0.01 compared with control. Data are expressed as

meantSME (#=0).

the pro-apoptotic bax protein was significantly increased in
PANC-1 cells treated with NOB, compared with the
control (p<0.05) (Fig. 3). The expression level of the anti-
apoptotic protein bcl-2 decreased markedly in NOB-treated
cells, compared with control samples (p<0.05). The expression
level of p53 (mutation-type) also decreased in NOB-treated
samples (p<0.05). These results are consistent with apoptosis
detected using annexin-V and PI double staining. Up-
regulation of bax and down-regulation of bcl-2 unbalances
the pro-apoptotic/anti-apoptotic ratio and causes apoptosis,
and is at least partially responsible for the inhibitory effect
of NOB on PANC-1 cell proliferation.

NOB induced G0/G1 phase arrest in PANC-1 Cells
Many antitumor compounds execute their anti-tumor
effects by inducing apoptosis or by arresting the cell cycle
at a particular checkpoint, or both (25,26). Cell cycle
analysis using PI staining and flow cytometry was
performed to investigate the potential anti-mitogenic effect
of NOB. In a control group (without NOB) the frequencies
of PANC-1 cells in the GO/G1 phase, S phase, and G2/M
phase were 74.92+0.76%, 18.52+2.72%, and 6.57+0.15%,
respectively (Fig. 4). After treatment with 100 uM NOB
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for 48 h, the frequencies of PANC-1 cells in the G0/G1
phase, S phase, and G2/M phase shifted to 81.2+1.43%,
10.09+1.42%, and 8.17+£0.94%, respectively (Fig. 4A,
4B). The significant increase in the frequency of cells in
the GO/G1 phase (p<0.05) and the significant decrease in
the frequency of cells in the S phase (p<0.05) upon NOB
treatment indicate that NOB affects PANC-1 cell cycle
progression by imposing a G0/G1 arrest (Fig. 4C). Thus,
PANC-1 cell proliferation was inhibited by NOB. These
results indicate a mechanism that is different from other
anti-tumor compounds by which NOB suppresses PANC-
1 cell proliferation. The effects of casticin, oridonin nano-
suspension, and cantharidin on cell cycle arrest take place
in the G2/M phase (27-29). There was a small, non-
significant increase in the proportion of G2/M phase cells
in NOB-treated cells, compared with non-treated cells
(p>0.05). p53 has an influence on DNA replication and,
thus, influences the cell cycle, so p53 expression is closely
related to the cell cycle (24). Also, p53 expression in
PANC-1 cells in the presence and absence of NOB was
examined because p53 has been seen to cause stagnation of
the cell cycle at the GO/G1 phase in reaction to stress-
induced cellular changes, and to induce apoptosis (30). The
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p53 expression level in NOB-treated PANC-1 cells was
lower, compared with non-treated cells, suggesting either
that p53 is not a major contributor to the NOB related G0/
G1 arrest in these cells, or that down-regulation of the
mutated abnormally functional p53. This is the first
mention of mutated abnormally functional p53. NOB has a
negative regulatory role in development of human pancreatic
cancer.

In summary, NOB effectively inhibits the proliferation
of PANC-1 cells by inducing apoptosis and arresting the
cell cycle at the GO/G1 phase. Unbalanced expressions of
pro-apoptotic versus anti-apoptotic proteins are a key
factor that contributes to the inhibitory effects of NOB.
More detailed studies of the role of NOB in pancreatic
cancer in the future will help with development of NOB as
a new drug for cancer treatment or prevention.

Acknowledgments The New Ideas Foundation of Southwest
University (Chongqing, China) (No. Kb2010020) and
Fundamental Research Funds for the Central Universities
(XDJK2014C071) provided support for this research. The
Chongqing Sanxia Fruits Group Co., Ltd.,, Chonggqing,
China supplied orange peel samples for analysis.

References

1. Jemal A, Siegel R, Ward E, Hao YP, Xu JQ, Michael J. Cancer
statistics. CA-Cancer J. Clin. 59: 225-249 (2009)

2. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics. CA-Cancer J.
Clin. 60: 277-300 (2010)

3. Guo X, Cui Z. Current diagnosis and treatment of pancreatic cancer
in China. Pancreas 31: 13-22 (2005)

4. Ardeesy N, DePinho RA. Pancreatic cancer biology and genetics.
Nat. Rev. Cancer 2: 897-909 (2002)

5. Inoue T, Tsubaki S, Ogawa K, Onishi K, Azuma J. Isolation of
hesperidin from peels of thinned Citrus unshiu fruits by microwave-
assisted extraction. Food Chem. 123: 542-547 (2010)

6. He L, Gongke L, Zhanxia Z. Effects of operating parameters on the
extraction of resveratrol in Huzhang (Polygonum cuspidatum) using
microwave-assisted extraction. Chinese J. Anal. Chem. 31: 1341-
1344 (2003)

7. Zhilu A, Juan G, Yuhong W, Yanxia L, Qiuyan Z. Microwave-
assisted extraction technique of apple polyphenols in apple pomace.
T. Chinese Soc. Agr. Eng. 6: 188-191 (2006)

8. Min X, Lu W. Study on extraction of cordycepin with microwave.
Food Sci. 10: 248-251 (2006)

9. Mouly PP, Gaydou EM, Aazouyan C. Separation and quantitation of
orange juices using liquid chromatography of polymethoxylated
flavones. Analusis 27: 284-288 (1999)

10. Delaney B, Phillps K, Vasquez C, Wilson A, Cox D, Wang HB,
Manthey J. Genetic toxieity of astandardized mixture of citrus
polymethoxylated flavones. Food Chem Toxicol. 40: 617-624
(2002)

11. Delaney B, Phillip K, Buswell D, Mowry B, Nickels D, Cox D,
Wang HB, Manthey J. Immunotoxicity of a standardized citrus
polymethoxylated flavone extract. Food Chem. Toxicol. 39: 1087-
1094 (2001)

12. Manthey JA, Grohmann K. Phenols in citrus peel by products
concentrations of hydroxycinnamates and polylmethoxylated

@ Springer

14.

15.

16.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

flavones in citrus peel molasses. J. Agr. Food Chem. 49: 3268-3273
(2001)

. Londono-Londono J, De Lima V, Lara O, Gil A, Cresynski Pasa

TB, Arango GJ, Pineda JR. Clean recovery of antioxidant
flavonoids from citrus peel: Optimizing an aqueous ultrasound-
assisted extraction method. Food Chem. 119: 81-87 (2010)
Waldman T, Zhang Y, Dillehay L, Yu J, Kinzler K, Vogelstein B,
Williams J. Cell-cycle arrest versus cell death in cancer therapy. Nat.
Med. 3: 1034-1036 (1997)

Akao Y, Ohguchi K, linuma M, Nozawa Y. Interactive effects of
polymethoxy flavones from citrus on cell growth inhibition in
human neuroblastoma SH-SY5Y cells. Bioorgan. Med. Chem. 16:
2803-2810 (2008)

Androutsopoulos VP, Surichan S, Arroo RRJ, Boarder MR. Citrus
flavonoid nobiletin induces CVPl-enzyme activity and CYPI-
mediated oxidative metabolism in MCF-7 breast adenocarcinoma
cells. Int. J. Mol. Med. 26: S52-S52 (2010)

. Lee YC, Cheng TH, Lee JS, Chen JH, Liao YC, Fong Y, Wu CH,

Shih YW. Nobiletin, a citrus flavonoid, suppresses invasion and
migration involving FAK/PI3K/Akt and small GTPase signals in
human gastric adenocarcinoma AGS cells. Mol. Cell Biochem. 347:
103-115 (2011)

. Miyata Y, Sato T, Imada K, Dobashi A, Yano M, Ito A. A citirus

polymethoxyflavonoid, nobiletin, is a novel MEK inhibitor that
exhibits antitumor metastasis in human fibrosarcoma HT-1080 cells.
Biochem. Bioph. Res. Co. 366: 168-173 (2008)

Carmichael J, DeGraff WG, Gazdar AF, Minna JD, Mitchel JB.
Evaluation of a tetrazolium-based semiautomated colorimetric
assay: assessment of chemosensitivity testing. Cancer. Res. 47: 943-
946 (1987)

Burlacu A. Regulation of apoptosis by bel-2 family proteins. J. Cell
Mol. Med. 7: 249-257 (2003)

Cory S, Adams JM. The bcl-2 family: Regulators of the cellular
life-or-death switch. Nat. Rev. Cancer. 2: 647-656 (2002)

Kuwana T, Mackey MR, Perkins G. Ellisman MH, Latterich M,
Schneiter R, Green DR, Newmeyer DD. Bid, bax, and lipids
cooperate to form supramolecular openings in the outer
mitochondrial membrane. Cell 111: 331-342 (2002)

Del Poeta G, Venditti A, Del Principe MI, Maurillo L, Buccisano F,
Tamburini A, Cox MC, Franchi A, Bruno A, Mazzone C, Panetta P,
Suppo G, Masi M, Amadori S. Amount of spontaneous apoptosis
detected by bax/bcl-2 ratio predicts outcome in acute myeloid
leukemia (amL). Blood 101: 2125-2131 (2003)

Pietenpol JA, Stewart ZA. Cell cycle checkpoint signaling: cell
cycle arrest versus apoptosis. Toxicology 12: 475- 481(2002)

Chan KT, Meng FY, Li Q, Ho CY, Lam TS, To Y, Lee WH, Li M,
Chu KH, Toh M. Cucurbitacin B induces apoptosis and S phase cell
cycle arrest in BEL-7402 human hepatocellular carcinoma cells and
is effective via oral administration. Cancer Lett. 294: 118-124
(2010)

Shen JK, Du HP, Yang M, Wang YG, Jin J. Casticin induces
leukemic cell death through apoptosis and mitotic catastrophe. Ann.
Hematol. 88: 743-752 (2009)

Ding C, Khan M, Zheng B, Yang JB, Zhong LL, Ma TH. Casticin
induces apoptosis and mitotic arrest in pancreatic carcinoma PANC-
1 cells. Aft. J. Pharm. Pharmaco. 6 : 412-418 (2012)

Qi X, Zhang DR, Xu X, Feng FF, Ren GJ, Chu QQ, Zhang Q, Tian
K. Oridonin nanosuspension was more effective than free oridonin
on G2/M cell cycle arrest and apoptosis in the human pancreatic
cancer PANC-1 cell line. Int. J. Nanomed. 7: 1793-1804 (2012)

Li W, Xie L, Chen Z, Zhu Y, Sun YJ, Miao Y, Xu ZK, Han X.
Cantharidin, a potent and selective PP2A inhibitor, induces an
oxidative stressindependent growth inhibition of pancreatic cancer
cells through G2/M cellcycle arrest and apoptosis. Cancer Sci. 101 :
1226-1233 (2010)

El-Deiry WS, Tokino T, Velculescu VE, Levy DB, Parsons R, Trent
IM, Lin D, Mercer WE, Kinzler KW, Vogelstein B. WAF1, a
potential mediator of p53 tumor suppression. Cell 75: 817-825
(1993)

o KoSFosT




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /Batang
    /BatangChe
    /BauhausITCbyBT-Bold
    /BauhausLight
    /BauhausMedium
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatITCbyBT-Bold
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BrushScriptStd
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Candice
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /ChollaUnicase
    /Clarendon-Condensed-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Coronet
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /CwritB
    /CwritL
    /CwritM
    /CwritUL
    /DauphinPlain
    /Dinbla
    /Dinbol
    /Dinlig
    /Dinmed
    /Dotum
    /DotumChe
    /DragonwickPlain001001
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraverFontExtras
    /EngraverFontSet
    /EngraversMT
    /EngraverTextH
    /EngraverTextNCS
    /EngraverTextT
    /EngraverTime
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /FormalScript421BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Heavy
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FZSY--SURROGATE-0
    /Gaeul
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Garamond-KursivHalbfett
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicL-HM
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrM
    /H2hdrM
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2sa1M
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadG
    /HeadlineR-HM
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHaeSo-Medium
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPillGi-Light
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /Latha
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /Marigold
    /Mdam
    /MesquiteStd
    /MetaPlusBoldRoman
    /MetaPlusMediumRoman
    /Mforgem
    /MicrosoftSansSerif
    /MingLiU
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MoeumTR-HM
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MSHei
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MurrayHillBT-Bold
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyungjoL-HM
    /NewGulim
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OilOnTheWater
    /Oliver
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoB
    /PianoL
    /PianoM
    /Pleasantly-Plump
    /PMingLiU
    /PoplarStd
    /PostB
    /PosterBodoniBT-Roman
    /PostL
    /PostM
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /SaenaegiR-HM
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeoulHangangM
    /SeoulNamsanEB
    /SeoulNamsanM
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShelleyAllegroBT-Regular
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StencilStd
    /Swiss911BT-ExtraCompressed
    /SwitzerlandNarrowBold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrowPlain
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TeXplusEF
    /TeXplusEF-Bold
    /TeXplusEM
    /TeXplusEM-BoldItalic
    /TeXplusEM-Italic
    /TeXplusEX
    /TeXplusMI
    /TeXplusMI-Bold
    /TeXplusRM
    /TeXplusRM-Bold
    /TeXplusRM-BoldItalic
    /TeXplusRM-Italic
    /TeXplusSA
    /TeXplusSB
    /TeXplusSY
    /TeXplusSY-Bold
    /TeXplusTE
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /YDI2002
    /YDIAsphaltB
    /YDIAsphaltL
    /YDIBirdL
    /YDIBirdM
    /YDIChbinB
    /YDIChbinL
    /YDIChbinM
    /YDIChunB
    /YDIChunL
    /YDIChunM
    /YDIDanB
    /YDIDanL
    /YDIDanM
    /YDIGoldB
    /YDIGoldL
    /YDIGoldM
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIHoopM-KSCpc-EUC-H
    /YDIJininB
    /YDIJininL
    /YDIJininM
    /YDIManB
    /YDIManL
    /YDIManM
    /YDIMatrix01
    /YDIMatrix02
    /YDIMatrix03
    /YDIMatrix04
    /YDIMatrix05
    /YDIMatrix06
    /YDIMatrix07
    /YDIMatrix08
    /YDINeoulB
    /YDINeoulL
    /YDINeoulM
    /YDIPaintB
    /YDIPaintL
    /YDIPaintM
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDISolM-KSCpc-EUC-H
    /YDISongB
    /YDISongL
    /YDISongM
    /YDIWebBatan
    /YDIWebDotum
    /YDIWindM-KSCpc-EUC-H
    /YDIYahwaB
    /YDIYahwaL
    /YDIYahwaM
    /YDIYGO110-KSCpc-EUC-H
    /YDIYGO120-KSCpc-EUC-H
    /YDIYGO130-KSCpc-EUC-H
    /YDIYGO140-KSCpc-EUC-H
    /YDIYGO150-KSCpc-EUC-H
    /YDIYGO160-KSCpc-EUC-H
    /YDIYMjO110-KSCpc-EUC-H
    /YDIYMjO120-KSCpc-EUC-H
    /YDIYMjO130-KSCpc-EUC-H
    /YDIYMjO140-KSCpc-EUC-H
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO160-KSCpc-EUC-H
    /YDIYMjO240
    /YDIYuroB
    /YDIYuroL
    /YDIYuroM
    /YDSAH
    /YDSDJ
    /YDSHO
    /YDSHS
    /YDSJH
    /YDSJY
    /YDSMJ
    /YDSSH
    /YetR-HM
    /Ymjo420
    /Ymjo440
    /Ymjo450
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-BlackExtended
    /ZurichBT-Light
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


