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ORIGINAL ARTICLE

Identification of Leukocyte-Specific Protein 1-Positive 
Cells: A Clue to the Cell of Origin and a Marker 
for the Diagnosis of Dermatofibroma 
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Departments of Dermatology and 1Pathology, Dongguk University Ilsan Hospital, Dongguk University College of Medicine, Goyang, 
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Background: Dermatofibroma (DF) comprises a heteroge-
neous group of mesenchymal tumors, with fibroblastic and 
histiocytic elements present in varying proportions. The cell 
of origin of DF has been investigated, but remains unclear. 
Objective: The present study attempted to investigate the ex-
pression of leukocyte-specific protein 1 (LSP1), a marker of 
fibrocytes, in DF. Additionally, we evaluated the effective-
ness of LSP1 in the differential diagnosis of DF from dermato-
fibrosarcoma protuberans (DFSP). Methods: Immunohisto-
chemical staining was performed on 20 cases of DF using an-
tibodies against LSP1, CD68, and factor XIIIa (FXIIIa). In addi-
tion, the expression of LSP1 and FXIIIa was evaluated in 20 
cases of DFSP. Results: Eighteen of 20 cases (90%) of DF 
stained positive for LSP1, with variation in the intensity of 
expression. CD68 was positive in 10 cases (50%), and FXIIIa 
was expressed in all cases of DF. There were differences be-
tween the regional expression patterns of the three markers 
in individual tumors. In contrast, only 2 of 20 cases of DFSP 
expressed LSP1, and none of DFSP cases stained positive for 
FXIIIa. Conclusion: The LSP1-positive cells in DF could po-
tentially be fibrocyte-like cells. FXIIIa and CD68 expression 
suggests that dermal dendritic cells and histiocytes are con-
stituent cells of DF. It is known that fibrocytes, dermal den-
dritic cells and histiocytes are all derived from CD14＋ 

monocytes. Therefore, we suggest that DF may originate 
from CD14＋ monocytes. Additionally, the LSP1 immuno-
histochemical stain could be useful in distinguishing be-
tween DF and DFSP. (Ann Dermatol 27(2) 157∼162, 2015)
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INTRODUCTION

Dermatofibroma (DF) is a common skin tumor, predom-
inantly occurring on the extremities or trunk of a young 
adult. Histopathologically, DF is characterized by the 
presence of different cell types in varying proportions, in-
cluding fibroblastic cells, histiocytic cells, and even multi-
nucleated giant cells1. In some instances, the tumor may 
take on a pattern resembling that of dermatofibrosarcoma 
protuberans (DFSP). Therefore, based on the clinical pre-
sentation and routine hematoxylin and eosin-stained sec-
tions, the differential diagnosis of DF versus DFSP can be 
problematic2. A large number of ancillary laboratory tech-
niques have been investigated as potential aids in this dif-
ferential diagnosis. In the previous and present studies, the 
combined immunohistochemical results of CD34 and fac-
tor XIIIa (FXIIIa) were found to be reliable, but the diag-
nostic value of this combination is still not considered ab-
solute3,4.
There is also considerable controversy regarding the cell 
of origin of DF. A number of previous studies showed that 
DF lesions originate from fibroblasts, whereas others 
pointed to an origin from histiocytes, perivascular cells, or 
primitive mesenchymal cells5. Recently, it was suggested 
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Table 1. Immunohistochemical staining results for DF and DFSP 

Antibody Score DF (n=20) DFSP (n=20)

Leukocyte-specific 
protein 1

3＋ 5 (25) 0 (0)
2＋ 4 (20) 0 (0)
1＋ 9 (45) 2 (10)
0 2 (10) 18 (90)

Factor XIIIa 3＋ 7 (35) 0 (0)
2＋ 7 (35) 0 (0)
1＋ 6 (30) 0 (0)
0 0 20 (100)

CD68 3＋ 1 (5)
2＋ 4 (20)
1＋ 5 (25)
0 10 (50)

Values are presented as number (%). DF: dermatofibroma, DFSP: 
dermatofibrosarcoma protuberans. Based on the immunohisto-
chemical profile, the lesions were evaluated and scored as: 3＋, 
＞67% of cells stained positive; 2＋, 34%∼66% of cells stained 
positive; 1＋, 6%∼33% of cells stained positive; 0, ＜5% of cells 
stained positive.

that dermal dendritic cells play an important role in the 
histogenesis of DF6. 
Fibrocytes are a recently identified cell population that 
represent 0.1%∼0.5% of peripheral blood leukocytes. 
Fibrocyte biology has been implicated in wound healing 
and in many aberrant fibrosis diseases states, including hy-
pertrophic scarring and keloids; airway remodeling in 
asthma; interstitial pulmonary fibroses; systemic fibroses; 
atherosclerosis; and the stromal response to tumor in-
vasion7. We postulated that fibrocytes might be associated 
with DF because they are derived from CD14＋ monocyte 
as dermal dendritic cells8 and histiocytes are. However, 
there has been no study of the association between fi-
brocytes and DF to date. 
The present study attempted to determine the expression 
of leukocyte-specific protein 1 (LSP1), a fibrocyte marker9, 
in DF. Additionally, we evaluated the usefulness of LSP1 
in the differential diagnosis of DF from DFSP.

MATERIALS AND METHODS
Tissue specimens

Formalin-fixed, paraffin-embedded (FFPE) blocks from 20 
cases of DF and 20 cases of DFSP were obtained from bi-
opsy records in two university hospitals in Korea. Cases 
were selected based on the original diagnosis, and hema-
toxylin and eosin-stained sections were reviewed to con-
firm these findings. 

Immunohistochemical staining 

Immunohistochemical staining was performed on FFPE tis-
sue sections from each DF and DFSP case using anti-
bodies against LSP1 and FXIIIa. Additionally, to evaluate 
the immunophenotypes of the constituent cells in DF, we 
performed immunohistochemistry with a CD68 antibody. 
Four-micron-thick sections were obtained from FFPE tis-
sues, transferred onto adhesive slides, and dried at 60oC 
for 25 min. The immunohistochemical procedures were 
performed using a BOND-MAX automatic immunohisto-
chemical staining instrument (Leica Biosystems, Wetzlar, 
Germany). In brief, following deparaffinization and rehy-
dration of the tissue sections, antigen retrieval was carried 
out; endogenous peroxidase was blocked; and the slides 
were then incubated for 15 min at room temperature with 
primary antibodies against LSP1 (mouse monoclonal anti-
body 16/LSP-1, 1 : 250; BD Transduction Laboratories, San 
Jose, CA, USA), FXIIIa (mouse monoclonal antibody E980.1, 
1 : 100; Novocastra, Newcastle, United Kingdom), and 
CD68 (mouse monoclonal antibody PG-M1, 1 : 500; DAKO, 
Glostrup, Denmark). Thereafter, sections were incubated 
with a polymer detection kit. Diaminobenzidine was used 

as a chromogen, and the sections were counterstained 
with hematoxylin. 
Semiquantification of positive cells was based on the aver-
age cell number of 10 high-power fields per section, using 
a ×10 eyepiece and ×10 objective lens. Scores were as-
signed as follows: 0, ＜5% positive cells; 1＋, 6%∼33% pos-
itive cells; 2＋, 34%∼66% positive cells; and 3＋, ＞67% 
positive cells. Statistical analysis was performed using IBM 
SPSS Statistics 20.0 (IBM Co., Armonk, NY, USA). The 
chi-squared test was performed to determine a significant 
difference in the expressions of LSP1 and FXIIIa among the 
cases of DF and DFSP. A value of p＜0.05 was considered 
statistically significant.

RESULTS

There were 20 cases of DF, comprising 12 female and 8 
male patients, with an average age of 34.3 years (range, 
20∼79 years). In addition, there were 20 cases of DFSP, 
comprising 4 female and 16 male patients, with an aver-
age age of 37.2 years (range, 14∼60 years). The results of 
the immunohistochemical studies with antibodies for 
LSP1, FXIIIa, and CD68 are summarized in Table 1 and 
displayed in Fig. 1∼3. Most cases of DF can be divided 
into cellular lesions composed of a significant number of 
histiocytic cells and fibrous lesions composed almost en-
tirely of fibroblastic cells and collagen fibers. The pro-
portion of these cells varied between the tumors. Four of 
the 20 cases of DF in the current study contained numer-
ous histiocytic cells. 
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Fig. 1. Histological sections of dermatofibroma stained with antibodies against (A, B) leukocyte-specific protein 1 (LSP1), (C, D) factor 
XIIIa (FXIIIa), and (E, F) CD68. Expression of LSP1 and FXIIIa was observed in both (A, C) cellular lesions and (B, D) fibrous lesions. 
In contrast, immunoreactivity of CD68 was stronger in (E) cellular lesions than (F) fibrous lesions (A∼F: ×200).

Furthermore, 18 cases (90%) of DF expressed LSP1. In 
comparison, 10 cases (50%) expressed CD68, and all cas-
es showed expression of FXIIIa. There was some variation 
in the expression of the three proteins between the lesions 
of individual DF cases. Expression of LSP1 was observed 

in both cellular lesions, composed of significant numbers 
of histiocytic cells, and fibrous lesions, composed of fibro-
blastic cells and collagen fibers (Fig. 1A, B). In compar-
ison, the expression of CD68 was observed mainly in cel-
lular lesions (Fig. 1E, F). Staining results for LSP1 and 
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Fig. 2. Histological sections of dermatofibroma and normal skin stained with antibodies to (A, C) factor XIIIa (FXIIIa) and (B, D) 
leukocyte-specific protein 1 (LSP1). The expression patterns of (A) FXIIIa and (B) LSP1 were different in the same specimen of 
dermatofibroma. (C) FXIIIa-positive cells could be observed sporadically in the normal dermis, whereas (D) LSP1-positive cells could 
not be observed except for in a few lymphocytes in the normal dermis (A, B: ×40, C, D: ×100).

Fig. 3. Histological sections of dermatofibrosarcoma protuberans 
stained with leukocyte-specific protein 1 (LSP1) antibody. LSP1 
staining in the lesion was negative (×200).

CD68 were strong in the cellular lesions, but the number 
of LSP1-positive cells was greater than the number of 
CD68-positive cells in the same lesions. Furthermore, 
some cases of DF showed expression of LSP1, but not 
CD68. FXIIIa was strongly expressed in both cellular le-
sions and fibrous lesions of DF (Fig. 1C, D), but the ex-
pression showed a different pattern from that observed for 
LSP1 expression (Fig. 2A, B). In the normal dermis, FXIIIa- 
positive cells could be observed, whereas LSP1-positive 
cells could be detected only in a few lymphocytes (Fig. 
2C, D).
In 18 of 20 cases of DFSP, the tumor cells were negative 
for LSP1 (Fig. 3). Two of the DFSP cases showed weakly 
positive (1＋) LSP1 staining. The preferential staining for 
LSP1 in DF compared to DFSP was statistically significant 
(p＜0.01). None of the DFSP cases (0%) stained positive 
for FXIIIa. The preferential staining for FXIIIa in DF com-
pared to DFSP was also statistically significant (p＜0.01).
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DISCUSSION

The term fibrocyte was first used in 1994 to define a sub-
population of leukocytes that accumulate at sites of tissue 
injury and show fibroblast-like properties10. They were 
found to circulate as a subpopulation of peripheral blood 
monocytes and were shown to be capable of entering 
wound chambers implanted in the subcutaneous tissue. 
Recently, more attention has focused upon the study of 
human fibrocytes and the potential role of fibrocyte abnor-
malities in diseases such as systemic fibrosis, athero-
sclerosis, airway remodeling in asthma, interstitial pulmo-
nary fibrosis, stromal response to tumor invasion, hyper-
trophic scarring, and keloid formation7. However, the ex-
act role fibrocytes play in tissue regeneration, or how they 
might participate in the formation of fibrosis, is still un-
certain.
Phenotypic examination of fibrocytes reveals a unique cy-
tokine and chemokine profile distinct from that of fibro-
blasts, T- and B-lymphocytes, monocytes, epithelial cells, 
endothelial cells, and dendritic cells11. Fibrocytes in pe-
ripheral blood coexpress hematopoietic stem cell anti-
gens, markers of the monocyte lineage and fibroblast 
products. That is to say, they are found to express the 
hematopoietic stem cell/progenitor marker CD34, the leu-
kocyte common antigen CD45 (a pan-hematopoietic 
marker) and several markers of the monocyte lineage, in 
addition to vimentin and collagens. However, it has been 
reported that fibrocytes infiltrate injured target tissues un-
dergoing remodeling and, in doing so, they appear to lose 
their surface expression of progenitor markers7. Recently, 
LSP1 was identified as a fibrocyte marker9. LSP1 is an 
F-actin-binding protein and a substrate of p38 mi-
togen-activated protein kinase and protein kinase C. It has 
been reported to be important in leukocyte migration and 
chemotaxis12. 
The present study demonstrated the presence of 
LSP1-positive cells in DF. FXIIIa-positive dermal dendritic 
cells located in normal dermis did not express LSP1, and 
within a single specimen the degree of expression of 
FXIIIa was different from that of LSP1. These findings sug-
gested that LSP1 and FXIIIa were expressed respectively in 
different cells. In terms of CD68 expression, CD68-pos-
itive cells were found mainly in histocytic lesions, where-
as LSP1-positive cells were scattered in both fibrous le-
sions and histiocytic lesions. This showed that CD68 also 
exhibited a different expression pattern to LSP1. As al-
ready known, FXIIIa and CD68 are differentially expressed 
in DF. As known previously FXIIIa-positive cells and 
CD68-positive cells exhibit characteristics of dermal den-
dritic cells and histiocytes respectively5,12. Therefore, our 

study suggests that LSP1-positive cells exhibit the charac-
teristics of fibrocytes.
In previous reports, the cell of origin in DF was identified 
as the dermal dendritic cell based on the following evi-
dence: (i) the majority of DF cellular components are re-
active with anti-FXIIIa antibody, similar to the dermal den-
dritic cells in normal skin6, and (ii) cellular components of 
DF and dermal dendritic cells express HLA-DR antigen13 
and several co-stimulatory molecules such as CD80 and 
CD8614. Recently, Aiba and Tagami8 reported that, in a 
dose-dependent fashion, phorbol 12-myristate 13-acetate 
can transform monocyte-derived dermal dendritic cells in-
to cell types that are characteristically observed in DF, 
such as fibroblastic cells, histiocytic cells, and multi-
nucleated giant cells. The expression of CD68 suggests 
that histiocytes are constituent cells of DF. Fibrocytes, der-
mal dendritic cells, and histiocytes are all known to be de-
rived from CD14＋ monocytes. Therefore, we suggest that 
DF could originate from CD14＋ monocytes. 
The 47-kDa heat-shock protein (HSP47) is a collagen-spe-
cific molecular chaperone localized in the endoplasmic 
reticulum. It plays an essential role in collagen biosyn-
thesis in skin fibroblasts15. Kuroda and Tajima5 reported 
that HSP47-positive skin fibroblasts were major constituent 
cells in DF. Transforming growth factor-β1 (TGF-β), 
which plays an important role in fibrosis, was found to ac-
celerate fibrocyte differentiation into cells that are pheno-
typically similar to mature fibroblasts7. Interestingly, dif-
fuse expression of TGF-β and increased expression of 
TGF-β-RI and TGF-β-RII were shown in DF16. Therefore, 
we think that fibrocytes are a potential source of 
HSP47-positive skin fibroblasts observed in DF.
The distinction between DF and DFSP may be very diffi-
cult in some cases because of the close clinical and histo-
pathological similarities between these two lesions. 
Traditionally, CD34 and FXIIIa have been widely used to 
distinguish between these two conditions. However, ac-
cording to several previous reports, CD34 is expressed in 
approximately 80% of DFSP cases and in approximately 
20% of DF, while FXIIIa is detected in 80% of DF and 
20% of DFSP4. For these reasons, a more precise marker 
for the differential diagnosis of DF and DFSP is needed. 
Additional or alternative markers such as stromelysin-317, 
tenascin18, CD16319, and TGF-β16 have been studied to 
help distinguish between these two lesions. In the present 
study, we found that 18 out of 20 cases (90%) of DF, and 
2 out of 20 cases of DFSP, stained positive for LSP1. The 
preferential LSP1 staining in DF compared to DFSP was 
statistically significant.
In summary, LSP1 was expressed in DF. We suggest that 
LSP1-positive cells are fibrocyte-like cells. It is possible 
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that DF originates from CD14＋ monocytes, which can 
differentiate into dermal dendritic cells, histiocytes, and 
fibrocytes. The degree of LSP1 expression was sig-
nificantly different between DF and DFSP; therefore, an 
immunohistochemical stain for LSP1 may be useful in dis-
tinguishing between these tumors.

REFERENCES

1. Song Y, Sakamoto F, Ito M. Characterization of factor XIIIa＋ 
dendritic cells in dermatofibroma: Immunohistochemical, 
electron and immunoelectron microscopical observations. J 
Dermatol Sci 2005;39:89-96.

2. Horenstein MG, Prieto VG, Nuckols JD, Burchette JL, Shea 
CR. Indeterminate fibrohistiocytic lesions of the skin: is 
there a spectrum between dermatofibroma and dermatofi-
brosarcoma protuberans? Am J Surg Pathol 2000;24:996-1003.

3. Yan X, Takahara M, Xie L, Tu Y, Furue M. Cathepsin K 
expression: a useful marker for the differential diagnosis of 
dermatofibroma and dermatofibrosarcoma protuberans. 
Histopathology 2010;57:486-488.

4. Goldblum JR, Tuthill RJ. CD34 and factor-XIIIa immuno-
reactivity in dermatofibrosarcoma protuberans and dermato-
fibroma. Am J Dermatopathol 1997;19:147-153.

5. Kuroda K, Tajima S. Proliferation of HSP47-positive skin 
fibroblasts in dermatofibroma. J Cutan Pathol 2008;35:21-26.

6. Cerio R, Spaull J, Jones EW. Histiocytoma cutis: a tumour of 
dermal dendrocytes (dermal dendrocytoma). Br J Dermatol 
1989;120:197-206.

7. Bellini A, Mattoli S. The role of the fibrocyte, a bone 
marrow-derived mesenchymal progenitor, in reactive and 
reparative fibroses. Lab Invest 2007;87:858-870.

8. Aiba S, Tagami H. Phorbol 12-myristate 13-acetate can 
transform monocyte-derived dendritic cells to different cell 
types similar to those found in dermatofibroma. A possible 
in vitro model of the histogenesis of dermatofibroma. J 
Cutan Pathol 1998;25:65-71.

9. Yang L, Scott PG, Dodd C, Medina A, Jiao H, Shankowsky 
HA, et al. Identification of fibrocytes in postburn 
hypertrophic scar. Wound Repair Regen 2005;13:398-404.

10. Bucala R, Spiegel LA, Chesney J, Hogan M, Cerami A. 
Circulating fibrocytes define a new leukocyte subpopulation 
that mediates tissue repair. Mol Med 1994;1:71-81.

11. Blakaj A, Bucala R. Fibrocytes in health and disease. 
Fibrogenesis Tissue Repair 2012;5(Suppl 1):S6.

12. Jongstra-Bilen J, Misener VL, Wang C, Ginzberg H, 
Auerbach A, Joyner AL, et al. LSP1 modulates leukocyte 
populations in resting and inflamed peritoneum. Blood 
2000;96:1827-1835.

13. Kanitakis J, Schmitt D, Thivolet J. Immunohistologic study 
of cellular populations of histiocytofibromas ("dermatofi-
bromas"). J Cutan Pathol 1984;11:88-94.

14. Nestle FO, Nickoloff BJ, Burg G. Dermatofibroma: an 
abortive immunoreactive process mediated by dermal 
dendritic cells? Dermatology 1995;190:265-268.

15. Kuroda K, Tsukifuji R, Shinkai H. Increased expression of 
heat-shock protein 47 is associated with overproduction of 
type I procollagen in systemic sclerosis skin fibroblasts. J 
Invest Dermatol 1998;111:1023-1028.

16. Kubo M, Ihn H, Yamane K, Tamaki K. The expression levels 
and the differential expression of transforming growth 
factor-beta receptors in dermatofibroma and dermatofi-
brosarcoma protuberans. Br J Dermatol 2006;154:919-925.

17. Kim HJ, Lee JY, Kim SH, Seo YJ, Lee JH, Park JK, et al. 
Stromelysin-3 expression in the differential diagnosis of 
dermatofibroma and dermatofibrosarcoma protuberans: 
comparison with factor XIIIa and CD34. Br J Dermatol 
2007;157:319-324.

18. Kahn HJ, Fekete E, From L. Tenascin differentiates derma-
tofibroma from dermatofibrosarcoma protuberans: comparison 
with CD34 and factor XIIIa. Hum Pathol 2001;32:50-56.

19. Sachdev R, Sundram U. Expression of CD163 in dermato-
fibroma, cellular fibrous histiocytoma, and dermatofibro-
sarcoma protuberans: comparison with CD68, CD34, and 
Factor XIIIa. J Cutan Pathol 2006;33:353-360.



<<
  /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


