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OBJECTIVE    To explore the expression of β-tubulin in 
premalignant lesions and carcinomas of the breast, and to observe 
the relationship of its expression with breast cancer pathological 
features. 
METHODS     The expression of β-tubulin was detected 
immunohistochemically in 50 specimens of premalignant lesions 
of the breast (ADH and Peri-PM with ADH), 50 specimens of 
breast in situ ductal carcinomas (DCIS), and 50 specimens of 
invasive ductal carcinomas (IDC). Thirty specimens of normal 
breast tissues served as a control group. 
RESULTS    Immunohistochemical analysis showed that: the 
differences among the 4 groups (normal breast tissues, breast 
premalignant lesions, DCIS and IDC, P < 0.05) were significant, 
and there were also statistically significant differences between 
any 2 groups (P < 0.05) except for the β-tubulin positive expression 
comparing DCIS versus IDC (P > 0.05). In addition, β-tubulin 
was expressed at a higher level in Peri-PM with ADH compared 
to ADH (P < 0.05). Following the degree of breast epithelial 
hyperplasia involved, and its development into carcinoma, the 
β-tubulin positive expression displayed an elevating tendency. 
We also found a significant positive relationship of β-tubulin 
expression with lymph node metastasis (P < 0.05), but no 
signifi cant correlation with histological grading and nuclear grade. 
CONCLUSION    Centrosome defects may be an early event 
in the development of breast cancer and they can also promote 
tumor progression. Studies of aberrations of centrosomal 
proteins provide a new way to explore the mechanism of breast 
tumorigenesis.
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Introduction

The centrosome is a small organelle composed of two cylindri-
cally shaped, β-tubulin-containing centrioles that are surrounded by 
pericentriolar material. Many studies have found that centrosome 
defects are a common feature of malignancies such as breast[1] and 
esophageal tumors[2], bladder[3] and lung cancers[4] etc. The studies 
also suggest that centrosome defects might contribute to the earliest 
stages of cancer development through the generation of chromosome 
instability, and that these defects promote tumor progression[5]. But 
the involvement of centrosome-associated β-tubulin in epithelial hy-
perblastosis, breast tumor development and progression is unclear. 
Therefore the purpose of our study was to explore these relationships.
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Materials and Methods

Tissue samples and groups
A total of 180 cases were randomly selected and the 
pathological sections from their paraffi n blocks obtained 
from the Breast Cancer Pathological Department and 
Research Laboratory of Tianjin Medical University 
Cancer Institute and Hospital. The patients were treated 
during the period from January, 2003 to December, 
2006. The pathologic diagnoses were confi rmed by two 
pathologists in reference to the WHO Histopathology 
Classifi cation[6]. Of these 180 samples, 50 patients were 
diagnosed with precancerous lesions including ADH and 
Peri-PM with ADH, 50 patients had DCIS with different 
nuclear grades, and 50 patients had IDC with different 
histological grading. In addition, thirty specimens of 
normal breast tissues were selected as a control group. 

Reagents 
Anti-β-tubulin multiclonal antibodies were obtained 
from the Santa Cruz Co. (USA), and a S-P kit was the 
product of the American ZYMED Co., purchased from 
the Zhongshan Biotechnology Co.

Staining methods 
Immunohistochemical (IHC) staining was performed 
by the labeled streptavidin-biotin method (S-P). The 
dilution of the β-tubulin primary antibody was at 1:50, 
and antigens were restored by high-pressure and boiling 
water for 1.5 min before the blocking with blood serum. 
The intensity of the reaction was developed with 3.3’- 
diaminobenzidine (DAB), and hematoxylin was used to 
counter-stain the sections. Positive and negative controls 
were included with every group of tissues.

Standardization assessments of the results
For the results of the immunohistochemical (IHC) 
staining, positive signals of β-tubulin expression were 
located in the cytoplasm as indicated by a yellow-brown 
staining. The scoring method for β-tubulin was modifi ed 
from that described by Tanaka et al.[7] The mean percent-
age of positive cells was determined in at least 5 areas at 
400-fold magnifi cation, and assigned one of the follow-
ing fi ve categories: 0, < 5%; 1, 5~25%; 2, 26~50%; 3, 
51~75% and 4, > 75%. The intensity of β-tubulin immu-
nostaining was scored as follows: 0, negative; 1+, weak; 
2+, moderate and 3+, intense. The scores indicating 
percentage of positive cells and staining intensity were 
multiplied to produce a weighted score for each case. 
We set the following four categories: 0~2, negative (-); 
3~4, low expression (+); 5~8, moderate expression (++); 
9~, high expression (+++).

Statistical analysis
Analysis of the data was performed with a SPSS 11.5 
software package. The methods of statistical analysis 
were mainly Radit analysis, rank-sum test and non-

parameter Kendall Rank Correlation. The level of sig-
nifi cance was set to be 0.05.

Results

Expression of β-tubulin in the 4 tissue types
The positive signals of β-tubulin were located in the cy-
toplasm of the epithelial cells and in tumor cells of the 
breast. The staining showed a brown-yellow color that 
could be seen in some cases of normal breast tissues, 
in most cases of premalignant lesions, and all of the 
cases of DCIS and IDC (Figs.1~4). The expression of 
β-tubulin is shown in Table 1. 

Table 1. Expression of β-tubulin in the 4 tissue types.
Type n - + ++ +++

Normal tissuea  30 5 9 12 4

Premalignant lesionb 50 2 11 26 11

DCISc  50 0 5 25 20

IDCd 50 0 6 18 26

Total 180 7 31 81 61

There was statistically significant differences among the 4 tissue 
types (χ2 = 25.381, P < 0.05). Comparison of any two groups: a:b, z = 
-1.992, P  < 0.05; a:c, z= -3.807, P  < 0.05; a:d, z = -4.161, P < 0.05; 
b:c, z  = -2.469, P  < 0.05; b:d, z = -3.120, P  < 0.05; c:d, z = -0.909, P 
> 0.05.

Comparison of β-tubulin expression in the 4 tissue 
types
There were statistically significant differences among 
the 4 tissue types (χ2 = 25.381, P < 0.05, Table1). Com-
pared to the normal breast tissue, β-tubulin expression 
was higher in premalignant lesions (z = -1.992, P < 
0.05), DCIS (z = -3.807, P < 0.05) and IDC (z = -4.161, 
P < 0.05), respectively. In addition, β-tubulin was ex-
pressed at a higher level in DCIS (z = -2.469, P < 0.05) 
and IDC (z = -3.120, P < 0.05) compared to the prema-
lignant lesions of the breast. But a signifi cant difference 
of β-tubulin expression was not observed between DCIS 
and IDC (z = -0.909, P > 0.05).

Correlation of β-tubulin expression with different 
pathological features of breast cancer

Expression of β-tubulin in DCIS with different nuclear 
grades 
The expression of β-tubulin in DCIS with low and high 
nuclear grades is shown in Table 2. We did not find 
a statistically significant difference between the two 
groups (z = -1.122, P > 0.05), and the β-tubulin expres-
sion was not signifi cantly correlated to the nuclear grade 
of DCIS (P > 0.05). 

Expression of β-tubulin in IDC with different histological 
grades 
As shown in Table 3, we can see the expression of 
β-tubulin in IDC with low and high histological grades. 
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The difference in β-tubulin expression between the two 
groups was not significant (z = -0.036, P > 0.05) and 
there was no relation of β-tubulin expression to the his-
tological grade of IDC (P > 0.05).

Table 2. Expression of β-tubulin in DCIS with 
different nuclear grades.
Group n - + ++ +++

Low grade 26 0 4 13 9

High grade 24 0 1 12 11

Total 50 0 5 25 20

There was not a statistically significant difference between the two 
groups (z = -1.122, P > 0.05), and the β-tubulin expression was not 
signifi cantly correlated to the nuclear grade of DCIS (P > 0.05). 

Expression of β-tubulin in IDC with and without metastasis 
of axillary lymph nodes 
The β-tubulin expression in IDC with and without me-
tastasis of axillary lymph nodes is shown in Table 4. 
There was a statistically signifi cant difference between 
the 2 patient groups (z = -2.0290, P < 0.05). The results 
also showed that the β-tubulin expression was positively 
correlated to metastasis of axillary lymph nodes (r = 
0.4345, P < 0.05). 

Table 3. Expression of β-tubulin in IDC with 
different histological grades. 
Group n - + ++ +++

Low grade 35 0 4 13 18

High grade 15 0 2 5 8

Total 50 0 6 18 26

The difference between the two groups was not signifi cant (z = -0.036, 
P > 0.05) , and there was not a relation of β-tubulin expression to his-
tological grade of IDC (P > 0.05).

Table 4. Expression of β-tubulin in IDC with and 
without metastasis in axillary lymph nodes. 
Group n - + ++ +++

Metastasis 27 0 1 14 12

No metastasis 23 0 2 17 4

Total 50 0 3 31 16

A significant difference was observed between the two groups (z = 
-2.0290, P < 0.05), and the β-tubulin expression was positively corre-
lated to metastasis of axillary lymph nodes (r = 0.4345, P < 0.05). 

Expression of β-tubulin in premalignant lesions of the breast
Table 5 shows the expression of β-tubulin in prema-
lignant lesions of the breast (ADH and Peri-PM with 

Fig.1. Negative expression of the β-tubulin protein in normal breast tissue( IHC S-P, ×40).
Fig.2. Positive expression of the β-tubulin protein in ADH ( IHC S-P, ×200).
Fig.3. Positive expression of the β-tubulin protein in DCIS( IHC S-P, ×100).
Fig.4. Positive expression of the β-tubulin protein in IDC( IHC S-P, ×200).
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ADH). Signifi cant differences existed between the 2 tis-
sue types (z = -2.4691, P < 0.05).

Table 5. Expression of β-tubulin in ADH and Peri-
PM with ADH.
Group n - + ++ +++

ADH 39 2 8 24 5

Peri-PM with ADH 11 0 2 2 7

Total 50 2 10 26 12

ADH, atypical ductal hyperplasia; Peri-PM with ADH, peripheral pap-
illoma with atypical ductal hyperplasia. Signifi cant differences existed 
between the 2 tissue types (z = -2.4691, P < 0.05).

Discussion

The centrosome is the major microtubule-organizing 
center in animal cells, and it has been shown to play a 
role in cell polarity, shape and motility. It contributes 
to mitotic spindle organization and regulates aspects of 
cytokinesis and cell-cycle progression. Spindle bipo-
larity is essential for the subsequent separation of the 
chromosomes into two daughter cells during mitosis. 
Consequently centrosome defects can lead to the devel-
opment of multipolar mitotic spindles and a failure to 
separate chromosomes equally, which may result in an-
euploid cells and chromosomal instability (CIN). CIN is 
thought to be important to promote phenotypic diversity 
by accelerating accumulation of alleles carrying pro-
oncogenic mutations and loss of alleles containing wild-
type tumor suppressor genes. This can lead to accelera-
tion of genomic changes characteristic of carcinoma[8,9]. 
Therefore centrosome defects may be an early event of 
cancer development. 
    The centrosome contains two centrioles with β-tubulin 
being one of the protein components. As part of the cy-
toskeleton, tubulins are related to mitosis and stability of 
centrosomes. Structural and functional studies have sug-
gested that abnormal expression and distribution of cy-
toskeleton proteins play an important role in regulating 
the morphologic and phenotypic events of a malignant 
cells[10,11], and are associated with cancer development, 
uncontrolled cell proliferation and metastatic progres-
sion etc[12].
    Studies in recent years have shown that centrosome 
defects are a common feature of many human cancers 
such as those found in breast cancers[1]. Although the 
involvement of β-tubulin in breast cancers has been 
extensively investigated, its role in precursor lesions 
still remains controversial. It is important to perform a 
comprehensive analysis of centrosome defects in pre-
invasive lesions for several reasons. Some findings 
have demonstrated that centrosomal defects may occur 
concurrently with chromosomal instability in the early 
stages of breast cancer[13]. In addition, breast tumor cen-

trosomes display structural abnormalities characterized 
by centrosome amplifi cation which is closely related to 
tumor development[14]. So our study was aimed to in-
vestigate the expression of β-tubulin in premalignant le-
sions and breast carcinomas and to further explore their 
relationships. 
    Our results suggested that: compared to normal breast 
tissues, β-tubulin expression was higher in the other 3 
groups (premalignant breast lesion, DCIS and IDC). 
Furthermore,β-tubulin was expressed at a higher level in 
DCIS and IDC compared to premalignant lesions of the 
breast (ADH and Peri-PM with ADH), which suggested 
that centrosome amplification was present in the early 
steps of breast tumor development. This alteration might 
contribute directly to chromosome missegregation and 
CIN, and through this process, further promote breast 
cancer development and progression.
    Our study also demonstrated that the expression of 
β-tubulin was not signifi cantly correlated to the nuclear 
grade of DCIS and histological grade of IDC supporting 
the hypothesis that centrosome amplifi cation is an early 
event in breast cancer development. We also suggest 
that the expression of β-tubulin is positively correlated 
to metastasis of axillary lymph nodes based on two rea-
sons: i) on one hand, the abnormal microtubules may 
increase the mobility and metastatic potential of tumor 
cells through cytoskeletal alterations that to some extent 
affect tissue architecture[15]; ii) on the other hand, the 
high expression of β-tubulin can increase the resistance 
of tumor cells to anti-tumor drugs[16]. On the basis of our 
previous work showing that some peripheral papillomas 
(Peri-PM), particularly those accompanied with ADH, 
were breast cancer precursor lesions[17]. In addition we 
showed that β-tubulin expression was higher in Peri-PM 
with ADH compared to those with only ADH.
    In summary, by detecting the expression of β-tubulin 
in premalignant breast lesions and carcinomas, this study 
demonstrated that centrosome amplifi cation was an early 
event in breast cancer development, and that centrosome 
defects are related to the development and progression 
of breast cancers. This experimental approach provides 
a valuable way to further explore molecular mechanisms 
of breast cancer formation. 
    Although our study answered the important question 
of whether centrosomal defects occur in the early steps 
of breast cancer formation, it also raises a number of 
unanswered interesting issues. As there are many ways 
in which centrosomal defects can arise, the fundamental 
mechanisms responsible for these defects in the earliest 
stage of breast cancer formation are unclear. Our study 
also may provide a starting point to define important 
genes involved in the pathobiology of breast cancer in-
duction so as to fi nd potential targets for breast cancer 
therapy that involve centrosomes.



107Chin J Clin Oncol (2008) 5: 103~107

References

1 Lingle W L, Barrett SL, Negron VC, et al. Centrosome 
amplifi cation drives chromosomal instability in breast 
tumor development. Proc Natl Acad Sci 2002; 99: 
1978-1983.

2 Yang SB, Zhou XB, Zhu HX, et al. Amplification and 
overexpression of Aurora-A in esophageal squamous 
cell carcinoma. Oncol Rep 2007; 17: 1083-1088.

3 Yamamoto Y, Matsuyama H, Chochi Y, et al. Overex-
pression of BUBR1 is associated with chromosomal 
instability in bladder cancer. Cancer Genet Cytogenet 
2007; 174: 42-47.

4 Koutsami MK, Tsantoulis PK, Kouloukoussa M, et al. 
Centrosome abnormalities are frequently observed in 
non-small-cell lung cancer and are associated with 
aneuploidy and cyclin E overexpression. J Pathol 2006; 
209: 512-521.

5 Fukasawa K. Centrosome amplifi cation, chromosome 
instability and cancer development. Cancer Lett 2005; 
230: 6-19.

6 Tavassoli FA, Devilee P, eds. The WHO Classification 
of Tumors of the Breast and Female Genital Organs. 
Lyon: IARC Press 2003; 10-ll2.

7 Tanaka K, Iwamoto S, Gon G, et al. Expression of sur-
vivin and its relationship to loss of apoptosis in breast 
carcinomas. Clin Cancer Res 2000; 6: 127-l34.

8 Storchova Z, Pellman D. From polyploidy to aneuploi-
dy, genome instability and cancer. Nat Rev Mol Cell 
Biol 2004; 5: 45-54.

9 Salisbury JL, D'Assoro AB, Lingle WL. Centrosome am-

plifi cation and the origin of chromosomal instability in 
breast cancer. J Mammary Gland Biol Neoplasia 2004; 
9: 1083-3021.

10 Rao J. Targeting actin remodeling profiles for the 
detection and management of urothelial cancers a 
perspective for bladder cancer research. Front Biosci 
2002; 7: 1-8.

11 Rodriguez-Sastre MA, Gonzalez-Maya L, Delgado R, 
et al. Abnormal distribution of E-cadherin and beta-
catenin in different histologic types of cancer of the 
uterine cervix. Gynecol Oncol 2005; 97: 330-336.

12 Reddy J, Chastagner P, Fiette L, et al. IL-2-induced 
tumor necrosis factor (TNF)-beta expression: further 
analysis in the IL-2 knockout model, and comparison 
with TNF-alpha, lymphotoxin-beta, TNFR1 and TNFR2 
modulation. Int Immunol 2001; 13: 135-147.

13 Goepfert TM, Adigun YE, Zhong L, et al. Centrosome 
amplification and overexpression of aurora are early 
events in rat mammary carcinogenesis. Cancer Res 
2002; 62: 4ll5-4l22.

14 Srsen V and Merdes A. The centrosome and cell prolif-
eration. Cell Div 2006; 1: 26.

15 Verdier-Pinard P, Wang F, Martello L, et al. Analysis of 
tubulin isotypes and mutations from taxol-resistant 
cells by combined isoelectrofocusing and mass spec-
trometry. Biochemistry 2003; 42: 5349-5357.

16 Shalli K, Brown I, Heys SD, et a1. Alterations of beta-
tubulin isotypes in breast cancer cells resistant to 
docetaxel. FASEB J 2005; 19: 1299-1301.

17 Niu Y, Yu Q, Yu Y, et al. Clonality analysis of the pe-
ripheral papilloma and the cancerous cells of breast. 
China J Med 2007; 87: 542-545 (Chinese).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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 0.76
    /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 true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


