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Background: CC chemokine ligand 17 (CCL17) and CCL22 
are the functional ligands for CCR4. We previously reported 
that inhibitors of nuclear factor-kappa B and p38 mi-
togen-activated protein kinase (p38 MAPK), but not of ex-
tracellular signal-related kinase (ERK), inhibited tumor ne-
crosis factor (TNF)-α- and interferon (IFN)-γ-induced pro-
duction of CCL17 by the human keratinocyte cell line, 
HaCaT. Further, an inhibitor of epidermal growth factor re-
ceptor (EGFR) enhanced the CCL17 production by these 
keratinocytes. Objective: To identify the mechanism under-
lying CCL22 production by HaCaT cells. Methods: We inves-
tigated the signal transduction pathways by which TNF-α 

and IFN-γ stimulate HaCaT cells to produce CCL22 by add-
ing various inhibitors. Results: TNF-α- and IFN-γ- induced 
CCL22 production was inhibited by PD98059, PD153035, 
Bay 11-7085, SB202190, c-Jun N-terminal kinase (JNK) in-
hibitor II, and Janus kinase (JAK) inhibitor 1. Conclusion: Our 
results indicate that CCL22 production in HaCaT cells is de-
pendent on ERK, EGFR, p38 MAPK, JNK, and JAK and is 
mediated by different signal pathways from those regulating 
CCL17 production. Altogether, our previous and present re-
sults suggest that EGFR activation represses CCL17 but en-
hances CCL22 production by these cells. (Ann Dermatol 

27(2) 152∼156, 2015)
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INTRODUCTION

The macrophage-derived chemokine (MDC)/CC chemo-
kine ligand 22 (CCL22) is one of the functional ligands for 
CC chemokine receptor 4 (CCR4) and is a chemoattractant 
for the CCR4-expressing cells such as Th2 cells. We and 
other groups reported that keratinocytes produced CCL22 
after stimulation with tumor necrosis factor (TNF)-α and 
interferon (IFN)-γ in vitro, suggesting that keratinocytes 
are a main source of CCL221,2. In addition, inhibitors for 
nuclear factor-kappa B (NF-κB) and p38 mitogen-activated 
protein kinase (MAPK), but not for extracellular signal-re-
lated kinase (ERK), inhibited TNF-α and IFN-γ induced 
production of thymus- and activation-regulated chemokine 
CCL17, another Th2-type chemokine and CCR4 ligand, by 
the human keratinocyte cell line, HaCaT. Further, an in-
hibitor of epidermal growth factor receptor (EGFR) ty-
rosine kinase enhanced the CCL17 production by these 
keratinocytes3. However, the mechanism of CCL22 pro-
duction by HaCaT cells has not been fully identified. 
Herein, we investigated the signal transduction pathways 
by which TNF-α and IFN-γ stimulate HaCaT cells to pro-
duce CCL22 by adding various inhibitors and comparing 
expression of CCL22 with that of CCL17. We also inves-
tigated the signal transduction pathways of CCL22 pro-
duction using normal human epidermal keratinocytes 
(NHEKs) and compared these pathways with those identi-
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fied using HaCaT cells. 

MATERIALS AND METHODS
Cytokines and antibodies

Recombinant human TNF-α and IFN-γ were purchased 
from PeproTech (Rocky Hill, NJ, USA). PD98059 (ERK in-
hibitor) was from Alexis Biochemicals (San Diego, CA, 
USA). PD153035 (EGFR inhibitor), Parthenolide (NF-κB 
inhibitor), Bay11-7085 (NF-κB inhibitor), SB202190 (p38 
MAPK inhibitor), c-Jun N-terminal kinase (JNK) inhibitor II, 
and Janus kinase (JAK) inhibitor 1 were from Calbiochem 
(San Diego, CA, USA). 

Cell cultures

HaCaT cells were a generous gift from Dr. T. Kuroki 
(Showa University, Tokyo, Japan) with the permission of 
Dr. N. E. Fusenig (Institute for Cell and Tumor Biology, 
German Cancer Research Center, Heidelberg, Germany). 
They were grown routinely in Eagle’s minimum essential 
medium (MEM; SIGMA, St. Louis, MO, USA) with 10% fe-
tal calf serum (FCS). Cells of the 30th to 50th passage 
were used for experiments. Cells were incubated in MEM 
without FCS for 24 hours before stimulation3.
NHEKs were purchased from Kurabo (Osaka, Japan), and 
cultured in keratinocyte serum-free media (K-SFM; GIBCO, 
Invitrogen, Carlsbad, CA, USA) supplemented with 40 μg/ml 
of bovine pituitary extract (BPE; Kyokuto Seiyaku, Tokyo, 
Japan) and 5 ng/ml epidermal growth factor (EGF; R&D 
Systems, Minneapolis, MN, USA). Cells passaged 3∼6 
times were used for this study. Cells were incubated in 
K-SFM without BPE and EGF for 24 hours before stim-
ulation4.
Several signal transduction inhibitors, PD98059 (50 μM), 
PD153035 (5 μM), Parthenolide (5 μM), Bay 11-7085 (2 
μM), SB202190 (5 μM), JNK inhibitor II (50 nM), and 
JAK inhibitor 1 (5 μg/ml), were added 1 hour before stim-
ulation with 50 ng/ml of recombinant human TNF-α and 
IFN-γ Supernatants were harvested after 24 or 48 hours 
after stimulation.

Enzyme-linked immunosorbent assay 

The supernatant levels of CCL22 were measured using a 
Human CCL22 Quantikine enzyme-linked immunosorbent 
assay (ELISA) Kit (R&D Systems) according to the manu-
facturer’s instructions. 

Statistical analysis

Data were analyzed using the unpaired t-test. A p-value of 
less than 0.05 was considered to be statistically significant.
The analysis was performed by ystat2008 program (Igaku-

tosho-Shuppan Inc., Tokyo, Japan).

RESULTS
CCL22 production levels by HaCaT cells in 24-hour 
culture

As shown in Fig. 1A, TNF-α- and IFN-γ-induced CCL22 
production in HaCaT cells was inhibited by inhibitors 
PD98059 (ERK inhibitor), PD153035 (EGFR inhibitor), 
Parthenolide (NF-κB inhibitor), Bay 11-7085 (NF-κB in-
hibitor), SB202190 (p38 MAPK inhibitor), JNK inhibitor II, 
and JAK inhibitor 1 by 90%, 90%, 35%, 70%, 80%, 70%, 
and 75%, respectively, in 24-hour culture. 

CCL22 production levels by HaCaT cells in 48-hour 
culture

When cultured for 48 hours, the CCL22 production was 
inhibited by inhibitors, PD98059, PD153035, Bay 11-7085, 
SB202190, JNK inhibitor II, and JAK inhibitor 1 by 85%, 
80%, 55%, 70%, 40%, and 30%, respectively (Fig. 1B). 

CCL22 production levels by NHEKs 

As shown in Fig. 2, TNF-α- and IFN-γ-induced CCL22 
production in NHEKs was blocked by inhibitors SB202190, 
JNK inhibitor II, and JAK inhibitor 1 by 60%, 65%, and 
80%, respectively, in 24-hour culture.

DISCUSSION

Our results indicate that CCL22 production in HaCaT cells 
is dependent on ERK, EGFR, NF-κB, p38 MAPK, JNK, and 
JAK, and production of CCL22 is mediated by different sig-
nal pathways than those regulating production of CCL173. 
Collectively, our previous and present results suggest that 
EGFR activation represses CCL17 but enhances CCL22 
production by these cells. Furthermore, we performed an 
ELISA both 24 and 48 hours after stimulation to evaluate 
the possibility that signal pathway inhibitors may work on 
different time scales, which may cause different CCL22 
production in HaCaT cells 48 hours after culture 
treatment. The data obtained at both time points showed 
almost the same results except that of Parthenolide, an NF-
κB inhibitor, inhibited CCL22 production in a 24-hour but 
not in a 48-hour culture. In contrast, another NF-κB in-
hibitor, Bay 11-7085, inhibited the CCL22 production in 
both 24- and 48-hour cultures (Fig. 1, 2). The different re-
sults between these two NF-κB inhibitors may be due to 
their difference in specificity or potency.
Because HaCaT cells and NHEKs differentially produce 
CCL17 and CCL222,5, we compared the CCL22 pro-
duction of both cell types in 24-hour cultures (Fig. 1A, 2). 
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Fig. 2. Enzyme-linked immunosorbent assay of CC chemokine 
ligand 22 (CCL22) using culture supernatants of normal human 
epidermal keratinocytes. Each culture condition was tested in 
triplicate. The error bars indicate standard deviation. This is 
representative data from two experiments. *p＜0.05, **p＜0.01. 
Tumor necrosis factor (TNF)-α- and interferon (IFN)-γ-induced 
CCL22 production was inhibited by SB202190, c-Jun N-terminal 
kinase (JNK) inhibitor II, and Janus kinase (JAK) inhibitor 1 by 
60%, 65%, and 80%, respectively, in 24-hour culture. 

Fig. 1. Enzyme-linked immunosorbent assay of CC chemokine ligand 22 (CCL22) using culture supernatants of HaCaT cells. Each 
culture condition was tested in triplicate. The error bars indicate standard deviation. *p＜0.05, **p＜0.01. (A) 24-hour culture. These 
are representative data from three experiments. Tumor necrosis factor (TNF)-α- and interferon (IFN)-γ-induced CCL22 production 
was inhibited by PD98059, PD153035, Parthenolide, Bay 11-7085, SB202190, c-Jun N-terminal kinase (JNK) inhibitor II, and Janus 
kinase (JAK) inhibitor 1 by 90%, 90%, 35%, 70%, 80%, 70%, and 75%, respectively. (B) 48-hour culture. These are representative 
data from two experiments. TNF-α- and IFN-γ-induced CCL22 production was inhibited by PD98059, PD153035, Bay 11-7085, 
SB202190, JNK inhibitor II, and JAK inhibitor 1 by 85%, 80%, 55%, 70%, 40%, and 30%, respectively.

ELISA data from both cell types showed the same ten-
dency; inhibitors for p38 MAPK, JNK, and JAK inhibited 
the CCL22 production by both cell types. Inhibitors for 
ERK, EGFR, and NF-κB inhibited the CCL22 production 
by HaCaT cells and tended to inhibit production by 
NHEKs, but not to significant levels. The differing results 
may be partly due to the difference in CCL22 production 
levels between these two cell lines; HaCaT cells produce 
much more CCL22 than NHEKs, as also reported pre-
viously2. Because CCL17 is not produced by NHEKs6, we 
evaluated the CCL22 production levels using HaCaT cells 
with various inhibitors and compared them with those of 
CCL17. 
TNF-α causes the activation of signaling molecules such 
as ERK, NF-κB, p38 MAPK, JNK in HaCaT cells and that 
IFN-γ activates ERK, p38 MAPK, and JAK in several cell 
types7-10, indicating consistency with our results. It seems 
more relevant to analyze the underlying signaling path-
way for each cytokine treatment by TNF-α or IFN-γ, but 
each cytokine separately stimulates CCL22 production 
weakly while their combination synergistically stimulates 
it; this was shown by Kwon et al.11, and also confirmed by 
our preliminary experiment (data not shown). Furthermore, 
because we wanted to compare the mechanism of CCL22 
production with that of CCL17 production, we inves-
tigated the signal transduction pathways by which TNF-α 
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and IFN-γ stimulate HaCaT cells to produce CCL22 by 
adding various inhibitors, as was done in other reports. Qi 
et al.12 demonstrated that secretion of both CCL17 and 
CCL22 by HaCaT cells was inhibited by p38 MAPK in-
hibitor, but not by PD98059 (10 μM) or SP600125 (10 
μM), inhibitors for ERK and JNK, respectively. In addi-
tion, Kwon et al.11 showed that p38 MAPK inhibitor sig-
nificantly inhibited CCL17 and CCL22 production at pro-
tein and mRNA levels, whereas inhibitors for ERK 
(PD98059, 20 μM) and JNK (SP600125, 20 μM) had the 
most minimal effect. There are discrepancies between 
their results and ours with regard to the effect of ERK and 
JNK inhibitors. These discrepancies may partly be due to 
the differences in cell origins or culture conditions, or 
kinds and concentrations of inhibitors used. We must be 
careful in interpreting these results. 
Our previous and present results showed that the EGFR in-
hibitor enhanced CCL17 production but reduced CCL22 
production by HaCaT cells. A similar phenomenon has 
been reported by Mascia et al.13: the EGFR signaling 
blockade increased CCL2, CCL5, and CXCL10, but de-
creased CXCL8 expression in NHEKs. EGFR is known to 
activate various signaling cascades such as ERK and phos-
phatidylinositol 3-kinase3. The finding that both EGFR and 
ERK inhibitors reduced CCL22 production suggests that 
the activated EGFR exerts its signal at least in part through 
ERK to enhance CCL22 production. Although the mecha-
nism of CCL17 production enhancement and CCL22 re-
duction by the EGFR inhibitor needs further investigation, 
it is plausible that EGFR activation suppresses CCL17 pro-
duction, while it enhances CCL22 production. Cultured 
growing epidermal keratinocytes show activated EGFR 
even in the basal condition14, which may affect the pro-
duction of CCL17 in cultured NHEKs, while in vivo ex-
pression of CCL17 has been shown in several reports15. 
The differential EGFR involvement in the production of 
these two Th2 chemokines may be reflected in their ex-
pression patterns in the epidermis and may be important 
in differential regulation of CCR4-positive cell infiltration 
into the epidermis. Recently, the frequent use of chemo-
therapeutic regimens of EGFR inhibitors has been associated 
with some cutaneous toxicities, including acne-like rashes 
and paronychia. Very recently, Paul et al.16 investigated the 
underlying mechanism of EGFR inhibition-associated che-
mokine production in keratinocytes as well as in patients 
after treatment with epidermal EGFR inhibitors. Increased 
CCL2, CCL5, and decreased CXC chemokine ligand 8 
(CXCL8) expression was observed in keratinocytes, con-
sistent with the previous report13. Furthermore, they 
showed that in EGFR-treated patients, low levels of serum 
CXCL8 corresponding to stronger EGFR inhibition were 

associated with a higher grade of skin toxicity and a pro-
longed overall survival16. Further studies will be necessary 
to determine the underlying mechanism of EGFR in-
hibition-associated chemokine production including 
CCL17 and CCL22 in patients after EGFR inhibitor treatment.
In summary, our results indicate that CCL22 production in 
HaCaT cells is mediated by signal pathways that are differ 
from those regulating production of CCL17. This study 
may shed new insight on the mechanism underlying 
Th2-dominant skin diseases such as atopic dermatitis.

ACKNOWLEDGMENT

This work was partly supported by Health Science Research 
Grants from the Ministry of Health, Welfare and Labor of 
Japan.

REFERENCES

1. Xiao T, Kagami S, Saeki H, Sugaya M, Kakinuma T, Fujita 
H, et al. Both IL-4 and IL-13 inhibit the TNF-alpha and 
IFN-gamma enhanced MDC production in a human kera-
tinocyte cell line, HaCaT cells. J Dermatol Sci 2003;31: 
111-117.

2. Kobayashi M, Shimauchi T, Hino R, Tokura Y. Roxithromycin 
downmodulates Th2 chemokine production by keratinocytes 
and chemokine receptor expression on Th2 cells: its dual 
inhibitory effects on the ligands and the receptors. Cell 
Immunol 2004;228:27-33.

3. Komine M, Kakinuma T, Kagami S, Hanakawa Y, Hashimoto 
K, Tamaki K. Mechanism of thymus- and activation- regulated 
chemokine (TARC)/CCL17 production and its modulation 
by roxithromycin. J Invest Dermatol 2005;125:491-498.

4. Meephansan J, Tsuda H, Komine M, Tominaga S, Ohtsuki 
M. Regulation of IL-33 expression by IFN-γ and tumor 
necrosis factor-α in normal human epidermal keratinocytes. 
J Invest Dermatol 2012;132:2593-2600.

5. Horikawa T, Nakayama T, Hikita I, Yamada H, Fujisawa R, 
Bito T, et al. IFN-gamma-inducible expression of thymus 
and activation-regulated chemokine/CCL17 and macropha-
ge-derived chemokine/CCL22 in epidermal keratinocytes 
and their roles in atopic dermatitis. Int Immunol 2002;14: 
767-773.

6. Tsuda T, Tohyama M, Yamasaki K, Shirakata Y, Yahata Y, 
Tokumaru S, et al. Lack of evidence for TARC/CCL17 pro-
duction by normal human keratinocytes in vitro. J Dermatol 
Sci 2003;31:37-42.

7. Holvoet S, Vincent C, Schmitt D, Serres M. The inhibition 
of MAPK pathway is correlated with down-regulation of 
MMP-9 secretion induced by TNF-alpha in human kerati-
nocytes. Exp Cell Res 2003;290:108-119.

8. Tomic-Canic M, Komine M, Freedberg IM, Blumenberg M. 
Epidermal signal transduction and transcription factor 
activation in activated keratinocytes. J Dermatol Sci 1998; 
17:167-181.



C Yano, et al

156 Ann Dermatol

9. Goh KC, Haque SJ, Williams BR. p38 MAP kinase is required 
for STAT1 serine phosphorylation and transcriptional 
activation induced by interferons. EMBO J 1999;18:5601- 
5608.

10. Nguyen VA, Chen J, Hong F, Ishac EJ, Gao B. Interferons 
activate the p42/44 mitogen-activated protein kinase and 
JAK-STAT (Janus kinase-signal transducer and activator 
transcription factor) signalling pathways in hepatocytes: 
differential regulation by acute ethanol via a protein kinase 
C-dependent mechanism. Biochem J 2000;349:427-434.

11. Kwon DJ, Bae YS, Ju SM, Goh AR, Youn GS, Choi SY, et al. 
Casuarinin suppresses TARC/CCL17 and MDC/CCL22 
production via blockade of NF-κB and STAT1 activation in 
HaCaT cells. Biochem Biophys Res Commun 2012;417: 
1254-1259.

12. Qi XF, Kim DH, Yoon YS, Li JH, Song SB, Jin D, et al. The 
adenylyl cyclase-cAMP system suppresses TARC/CCL17 
and MDC/CCL22 production through p38 MAPK and 
NF-kappaB in HaCaT keratinocytes. Mol Immunol 2009;46: 
1925-1934.

13. Mascia F, Mariani V, Girolomoni G, Pastore S. Blockade of 
the EGF receptor induces a deranged chemokine expression 
in keratinocytes leading to enhanced skin inflammation. Am 
J Pathol 2003;163:303-312.

14. Iordanov MS, Choi RJ, Ryabinina OP, Dinh TH, Bright RK, 
Magun BE. The UV (Ribotoxic) stress response of human 
keratinocytes involves the unexpected uncoupling of the 
Ras-extracellular signal-regulated kinase signaling cascade 
from the activated epidermal growth factor receptor. Mol 
Cell Biol 2002;22:5380-5394.

15. Matsui K, Nishikawa A. Percutaneous application of pepti-
doglycan from Staphylococcus aureus induces infiltration of 
CCR4＋ cells into mouse skin. J Investig Allergol Clin Immunol 
2011;21:354-362.

16. Paul T, Schumann C, Rüdiger S, Boeck S, Heinemann V, 
Kächele V, et al. Cytokine regulation by epidermal growth 
factor receptor inhibitors and epidermal growth factor receptor 
inhibitor associated skin toxicity in cancer patients. Eur J 
Cancer 2014;50:1855-1863.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /SanMsM
    /SanSfL
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

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


