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Abstract A proteomic approach to nipple aspiration
fluid (NAF) has been used in a number of studies
comparing women with breast cancer and healthy
women. However, to make useful comparisons between
women with breast cancer and healthy women it is
necessary to establish whether there is physiological
variation in the proteomic profiles of NAF. The pur-
pose of this study was, for the first time, to examine how
the proteomic profile of NAF using surface-enhanced
laser desorption ionisation time-of-flight mass spec-
trometry varies across the menstrual cycle in healthy
pre-menopausal women. Twelve women were recruited
and nipple aspiration was carried out weekly from both
breasts of each subject for two menstrual cycles.
Matching serum samples for luteinising hormone,
follicle stimulating hormone and oestradiol were
obtained at each aspiration attempt. Statistically
significant peaks were found for three healthy volun-
teers (p < 0.05). However, the peaks that varied across
the menstrual cycle were different from one healthy
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volunteer to another and the differences were small
compared with the large variation in proteomic profiles
between healthy volunteers. This study provides proof
of concept that the NAF proteomic profile does not
vary substantially during the menstrual cycle and that
therefore it is valid to compare NAF profiles from pre-
menopausal women that have been taken at different
stages in the menstrual cycle.
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Introduction

The advent of new molecular technologies such as
proteomics has given rise to a number of studies using
a proteomic approach to analyse nipple aspirate fluid
(NAF) [1-4]. The majority of studies to date have
compared the differences between women with breast
cancer and healthy women [5-8] but little research has
been carried out examining the normal physiology of
NAF from healthy women.

An early study which extensively investigated the
constituents of normal NAF [9] demonstrated that all
normal classes of serum proteins were found in NAF but
the proportions differed substantially from serum. A
further study has examined the relationship between
cytology [10], prostate-specific antigen (PSA) and the
menstrual cycle [11] but as yet there are no studies
examining changes in the proteomic profile with the
menstrual cycle. As the body of work using a proteomic
approach increases it becomes more important to
establish the normal proteome of body fluids in order
for the comparison between normal and a disease state
to be made. In addition, women in whom the intraductal
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approach may be useful are young and pre-menopausal
and therefore information regarding variation with the
menstrual cycle is particularly relevant.

The purpose of this study was to examine how the
proteomic profile of NAF using surface-enhanced laser
desorption ionisation time-of-flight mass spectrometry
(SELDI-TOF/MS) varies across the menstrual cycle in
healthy pre-monopausal women. Consistent physio-
logical changes, if present, could then be adjusted for
during future studies comparing healthy women and
women with breast cancer.

Materials and methods
Volunteers

Between June and September 2005, 12 healthy pre-
menopausal volunteers were recruited to this study
which was approved by the Royal Marsden Hospital
Committee for Clinical Research and the Local
Research Ethics Committee. Written informed consent
was obtained. Exclusion criteria included a previous
history of breast disease (excluding fibroadenoma and
fibrocystic breast disease), current pregnancy, lactation
within 12 months, women who are post-menopausal,
previous peri-areolar surgery and current oral contra-
ceptive use. Nipple aspiration was carried out weekly
from both breasts of each subject for two menstrual
cycles. Matching serum samples for luteinising hor-
mone (LH), follicle stimulating hormone (FSH) and
oestradiol (E,) were also obtained at each aspiration
attempt to determine the phase of the menstrual cycle.

Sample collection

Prior to nipple aspiration, the healthy volunteer carried
out breast massage by applying moisturising lotion to
the breast and massaging from the chest wall towards
the nipple for 2 min. Following massage, the nipple
was cleansed with an alcohol pad and then a cotton
swab in order to remove keratin plugs. Nipple aspira-
tion was then performed using a handheld suction
device (Cytyc UK) attached to a 10-ml syringe. The
cup was placed over the nipple and the plunger was
withdrawn up to a maximum of 10 ml until NAF
was visualised on the surface of the nipple. NAF was
collected into 1.5 ml Eppendorf tubes (Sarstedt,
Niimbrecht, Germany) and snap frozen on dry ice.
Samples were stored at —80°C for up to 6 months.
The samples underwent two freeze/thaw cycles for the
CM10 array and three freeze/thaw cycles for the
IMAC30 array. For very small quantities of NAF
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(<3 ul) there was insufficient material to assay protein
concentration and run the sample on two arrays and
therefore these samples were discarded. If bilateral
samples were taken, both were analysed.

Protein array experimental protocol

Weak cation exchange arrays (CM10) and metal che-
lator arrays (IMAC30) were obtained from Ciphergen
Biosystems Inc. (Fremont, CA, USA). The IMAC30
ProteinArray is an immobilised metal affinity capture
array which incorporates nitrilotriacetic acid groups
and is capable of forming stable octahedral complexes
with polyvalent metal ions including Cu®*. The CM10
ProteinArray is a weak cation exchange array with a
hydrophobic barrier coating. Prior to incubation on the
arrays, the total protein concentration of each NAF
sample was measured using the Quick Start Bradford
protein assay (BioRad). Samples were diluted to 1 mg/
ml with CM10 (50 mM ammonium acetate pH 4.0,
0.01% Triton X-100) or IMAC30 (0.1 M sodium
phosphate, 0.5 M NaCl pH 7.0) binding buffer. For the
IMAC30 array, 5 ul 0.1 M copper sulphate solution
was applied to each spot and incubated for 10 min. The
metal solution was removed and each spot was rinsed
with 5 ul HO. A 0.1 M sodium acetate pH 4.5
(neutralisation buffer) was applied to each spot and
incubated for 5 min. The neutralisation buffer was re-
moved and each spot was rinsed with 5 ul H,O. All
arrays were then incubated with their respective
binding buffers for three 5 min incubations. The
binding buffer was removed and replaced with 5 ul of
sample. The array was then incubated in a humid
chamber for 1 h on a platform shaker at room tem-
perature at 80 rpm. The sample was removed and each
spot was washed three times with their respective
binding buffers and incubated for 5 min each. Each
spot was rinsed with 5 ul H,O. The spots were allowed
to air-dry for 10-15 min. One microlitre of sinapinic
acid dissolved in 200 ul of 0.5% trifluoroacetic acid and
50% acetonitrile was applied to each spot and allowed
to air-dry. This step was repeated a second time. Each
sample was applied to the array in duplicate.
Molecules retained on the arrays were visualised by
reading each array in a Ciphergen PBSII mass spec-
trometer (Ciphergen, Fremont, CA, USA). Each array
was read using spot and array protocols generated in
the ProteinArray Software program (Ciphergen).
Arrays were read using a laser intensity of 220, detector
sensitivity 8 and a focus mass 10,000 Da for the CM10
array and 15,000 Da for the IMAC30 array. Each spot
was analysed from positions 20-80, with five position
increments, and six shots per position, preceded by two
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warming shots at 225. Mass accuracy was calibrated
daily using the All-in-one peptide molecular mass
standard (Ciphergen) which ensures accuracy to within
0.1% of protein mass. The coefficient of variation was
calculated as 14% which is well below the value of 20%
for accepted reproducibility in SELDI.

Data analysis

Spectra produced from each weekly sample from each
healthy volunteer were collated and normalised. Fol-
lowing normalization, consistent peak clusters were
generated using the Biomarker Wizard of ProteinArray
Software (Ciphergen). The first pass used a signal-
to-noise ratio set to five with a threshold of 20%. The
second pass used a signal-to-noise ratio of two and
included the same peaks and peaks within 0.3% of the
mass of the peaks found in the first pass. Only the data
below 3,000 Da were subjected to the Biomarker
Wizard to avoid the matrix noise below 3,000 Da. The
clusters of peaks generated were then analysed using
the Kruskal-Wallis ANOVA test. Statistically signifi-
cant peaks included those with a p-value <0.05.

Results
Production of NAF

Twelve female pre-menopausal volunteers (M01-M12)
participated in the study over two menstrual cycles.
The attendance and production of NAF are shown in
Table 1. Of the 12 women, five (M01, M02, M06, M10
and M11) did not produce NAF on their first atten-
dance and were therefore not subsequently recalled.
Two women (M05 and M09) withdrew from the study
after 1 and 3 weeks, respectively. The five remaining

women went on to complete 8 weeks of collection.
Only one woman out of five produced NAF every
week (MO04), the other four women either did not
produce NAF on one or more weeks or did not attend
their appointments. Production of NAF was unpre-
dictable for most of the women (Table 2). Healthy
volunteer M04 was the most consistent and produced
NAF from both breasts every week. Production from
healthy volunteer M03 was unilateral on three occa-
sions and no NAF was produced from either breast on
one occasion. Healthy volunteer M06 produced no
NAF or very small amounts of NAF for the first
3 weeks but production improved with time. Healthy
volunteer MO8 always produced NAF on the left but
rarely on the right. Healthy volunteer M12 produced
NAF from both breasts each week but did not attend
for 2 weeks out of 8. The samples that were of suffi-
cient volume to run on the arrays (=3 ul) are shown in
Table 3 together with the days of the menstrual cycle
which were calculated from the last menstrual period
of each healthy volunteer.

Data analysis

Four NAF samples were chosen to represent one
menstrual cycle for each of the five healthy volunteers.
For healthy volunteer M06, no statistically significant
peaks were found on the IMAC30 array or the CM10
array. For healthy volunteer M08, there were no sta-
tistically significant peaks on the CM10 array and only
one statistically significant peak at 4,295 Da on the
IMAC30 array (data not shown). For healthy volunteer
MO3, no statistically significant peaks were found on the
CM10 array and two statistically significant peaks were
found on the IMAC30 array. Of the IMAC30 peaks, the
peak at 4,161 Da can be seen to change in amplitude
over the 4 weeks shown (Fig. 1a). If day -4 and day

Table 1 Attendance and production of NAF from the 12 volunteers, M01-M12

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
MO1 N
MO02 N
MO03 Y Y Y dna Y N Y Y Y
MO04 Y Y Y Y Y Y Y Y
MO05 Y W
MO06 N Y dna N Y Y Y N
MO7 N
MO8 Y dna Y Y Y Y Y Y Y
M09 Y Y Y w
M10 N
Mi11 N
M12 Y dna Y Y Y dna Y Y

Y stands for 23 ul NAF produced by either breast, N stands for both breast produced <3 ul NAF, W stands for withdrew from study,

dna stands for did not attend
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Table 2 Volume (ul) of NAF collected from each breast of volunteers M03, M04, M06, M08 and M12

Week 1 Week 2 Week 3 Week 4

Week 5

Week 6 Week 7 Week 8 Week 9

L R L R L R L R

L R L R L R L R L R

MO03 10 0 5 5 5 5 X X
MO04 50 100 12 150 15 190 50 100
MO06 0 2 5 0 X X 2 1
MO8 5 0 X X 5 3 7 1
M12 5 20 X X 5 15 5 10

5 10 3 0 0 5 2 10 1 5
0 150 10 150 10 100 5 100
5 5 3 3 5 5 1 1
5 0 5 3 5 0 3 0 5 1
5 10 X X 5 10 5 10

L left breast, R right breast, X did not attend

Table 3 Nipple aspiration fluid samples that were analysed by SELDI-TOF/MS and serum hormone levels for each volunteer

MO03 MO8

Day MC L R LH FSH E, Day MC L R LH FSH E,
1 X 5 4 527 1 X

8 X X 3 20 142 7

13 X X 4 12 545 15 X 2 2 225
20 22 3 X 2 9 56
28 -4 X X 4 5 273 30 11 X 3 5 356
36 36 17 X X 8 11 241
42 11 X 5 6 1,043 43 24 X <1 3 208
49 21 X 2 3 536 50 X 3 11 125
56 27 X 1 3 99 57 X 5 5 330
Mo04 M12

Day MC L R LH FSH E, Day MC L R LH FSH E,
1 X X 5 3 812 1 X X 6 5 515
10 X X 5 2 452 7

15 -3 X X 4 3 526 13 -5 X X 4 6 160
26 9 X X 6 5 199 20 3 X X 4 4 266
32 15 X X 33 9 559 27 10 X X 7 7 476
38 21 X X <1 2 325 34 23

45 X X 40 X X 4 6 309
51 X X 3 5 153 47 X 6 5

MO06

Day MC L R LH FSH E,

1

8 X

16 18 12 294

22 3 4 696

29 -1 X X 4 5 302

37 8 X 5 7 264

43 14 X 67 20 1,027

50 21 4 4 499

First column shows day of sample collection, second column shows day of menstrual cycle, X indicates samples that were analysed by

SELDI-TOF/MS

L left breast, R right breast, LH luteinizing hormone (U/1), FSH follicle stimulating hormone (U/1), E, oestradiol (pmol/l)

21 are compared, this peak falls to approximately half
its’ amplitude but an adjacent peak remains constant.
This confirms that only certain peaks change in ampli-
tude and rules out an error such as a lower protein
concentration of NAF on day 21. Adjacent peaks can
also be seen to vary in amplitude but these peaks are
not statistically significant. For healthy volunteer M12,
there was one statistically significant peak at 11,259 Da
on the IMAC30 array (Fig. 1b) and no statistically
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significant peaks on the CMI10 array. Finally, for
healthy volunteer MO04, two statistically significant
peaks were found on the CM10 array (data not shown)
and eight statistically significant peaks were found on
the IMAC30 array. Of these eight IMAC30 peaks, five
are shown in Fig. 2 to illustrate the change in amplitude
over the 4 week period. If day 15 is compared to the
other 3 days, the peak at 5,268 Da is seen at day 15 but
is not present on days -3, 9 or 21.
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Importantly when the spectra from different volun-
teers were compared, there was no overlap of the
statistically significant peaks between patients. Fur-
thermore, peaks which were statistically significant in
one patient are present but not statistically significant
in other patients.

Discussion

This study shows that there is only a small amount of
variation in proteomic profile across the 4 weeks of the
menstrual cycle for each healthy volunteer. In addition,
the peaks that varied across the menstrual cycle were
different from one healthy volunteer to another.
Moreover, these variations are small compared to the

Mass/charge ratio (M/Z)

large variation in proteomic profile between healthy
volunteers. We could conclude that the variation in
peak intensity between weeks of the menstrual cycle is
therefore insignificant.

There were several limitations in this study, which
affected the data analyses. The low numbers of healthy
volunteers recruited resulted in a low level of statisti-
cal significance. Recruitment was difficult due to the
restricted inclusion criteria, in particular current oral
contraceptive use ruled out many potential recruits.
The design of the study required regular and frequent
attendance for 2 months, which was difficult to achieve
in volunteers. Although small variations are present in
the samples in the same healthy volunteer, it is not
possible to say whether these were due to the men-
strual cycle. Data would need to be collected over
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many cycles in the same healthy volunteer to check
whether the variation is consistent.

A previous study has examined the cellular charac-
teristics [10] and PSA levels of NAF over the men-
strual cycle in 14 healthy volunteers [10, 11]. Fourteen
women underwent weekly nipple aspiration for two
menstrual cycles. No significant variation was found in
cell number or cell type during the menstrual cycle.
NAF PSA levels varied between samples taken from
the same breast at different stages of the menstrual
cycle but no cyclical change in NAF PSA levels
throughout the menstrual cycle were observed.
Research has also been carried out to examine varia-
tion in NAF constituents over time. A study has
examined oestradiol levels in NAF at fixed points in
the menstrual cycle over 15 months. A high stability of
the concentration of oestradiol was found over time
suggesting environmental factors had little immediate
effect on NAF oestradiol levels. Levels of cathepsin D,
epidermal growth factor and interleukin-6 in NAF
were consistent throughout the menstrual cycle [12].

The study presented here is the first to examine the
NAF proteome during the menstrual cycle. The data
obtained demonstrated that there was no cyclical var-
iation in NAF proteomic profile in any individual
healthy volunteer. Moreover, greater interhealthy
volunteer variation than intrahealthy volunteer varia-
tion was observed. In conclusion, this study suggests
that the NAF proteomic profile does not vary sub-
stantially during the menstrual cycle and that therefore
it is valid to compare NAF profiles from pre-meno-
pausal women which have been taken at different
phases of the menstrual cycle.

Acknowledgements This work was supported by Breakthrough
Breast Cancer and the General Clinical Research Fund at the
Royal Marsden NHS Foundation Trust. We wish to thank Ms
Marie-Catherine Le Bihan (Division of Basic Medical Sciences,
SGUL) and Dr Gary Coulton (Division of Basic Medical
Sciences and Division of Cardiac and Vascular Sciences, SGUL)
for their help and advice. We also wish to thank the Biochemistry
laboratory at the Royal Marsden NHS Foundation Trust for the
serum testing.

References

1. Varnum SM, Covington CC, Woodbury RL, Petritis K,
Kangas LJ, Abdullah MS, Pounds JG, Smith RD, Zangar RC

@ Springer

10.

11.

12.

(2003) Proteomic characterization of nipple aspirate fluid:
identification of potential biomarkers of breast cancer.
Breast Cancer Res Treat 80:87-97

. Kuerer HM, Goldknopf IL, Fritsche H, Krishnamurthy S,

Sheta EA, Hunt KK (2002) Identification of distinct protein
expression patterns in bilateral matched pair breast ductal
fluid specimens from women with unilateral invasive breast
carcinoma. High-throughput biomarker discovery. Cancer
95:2276-2282

. Alexander H, Stegner AL, Wagner-Mann C, Du Bois GC,

Alexander S, Sauter ER (2004) Proteomic analysis to iden-
tify breast cancer biomarkers in nipple aspirate fluid. Clin
Cancer Res 10:7500-7510

. Dua RS, Isacke CM, Gui GP (2006) The intraductal

approach to breast cancer biomarker discovery. J Clin Oncol
24:1209-1216

. Sauter ER, Zhu W, Fan XJ, Wassell RP, Chervoneva I,

Du Bois GC (2002) Proteomic analysis of nipple aspirate
fluid to detect biologic markers of breast cancer. Br J Cancer
86:1440-1443

. Sauter ER, Shan S, Hewett JE, Speckman P, Du Bois GC

(2005) Proteomic analysis of nipple aspirate fluid using
SELDI-TOF-MS. Int J Cancer 114:791-796

. Pawlik TM, Fritsche H, Coombes KR, Xiao L, Krishna-

murthy S, Hunt KK, Pusztai L, Chen JN, Clarke CH, Arun B
et al (2005) Significant differences in nipple aspirate fluid
protein expression between healthy women and those with
breast cancer demonstrated by time-of-flight mass spec-
trometry. Breast Cancer Res Treat 89:149-157

. Paweletz CP, Trock B, Pennanen M, Tsangaris T, Magnant

C, Liotta LA, Petricoin EF 3rd (2001) Proteomic patterns of
nipple aspirate fluids obtained by SELDI-TOF: potential for
new biomarkers to aid in the diagnosis of breast cancer. Dis
Markers 17:301-307

. Petrakis NL (1986) Physiologic, biochemical, and cytologic

aspects of nipple aspirate fluid. Breast Cancer Res Treat 8:7—
19

Mitchell G, Trott PA, Morris L, Coleman N, Sauter E, Eeles
RA (2001) Cellular characteristics of nipple aspiration fluid
during the menstrual cycle in healthy pre-menopausal
women. Cytopathology 12:184-196

Mitchell G, Sibley PE, Wilson AP, Sauter E, A’Hern R,
Eeles RA (2002) Prostate-specific antigen in nipple aspira-
tion fluid: menstrual cycle variability and correlation with
serum prostate-specific antigen. Tumour Biol 23:287-297
Chatterton RT Jr, Geiger AS, Khan SA, Helenowski IB,
Jovanovic BD, Gann PH (2004) Variation in estradiol,
estradiol precursors, and estrogen-related products in nipple
aspirate fluid from normal pre-menopausal women. Cancer
Epidemiol Biomarkers Prev 13:928-935



	Proteomic analysis of nipple aspirate fluid throughout �the menstrual cycle in healthy pre-menopausal women
	Abstract
	Introduction
	Materials and methods
	Volunteers
	Sample collection
	Protein array experimental protocol
	Data analysis

	Results
	Production of NAF
	Data analysis

	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /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 (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


