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Summary: Osteoporosis is a systemic disease characte-
rized by low bone mass and high bone turnover markers in
postmenopausal women (PM). The relationship between
biochemical bone markers C-telopeptides of type 1 colla-
gen (CTX) and osteocalcin (OC), and bone mineral density
(BMD) in the postmenopausal period was examined in 104
PM women divided into three groups according to their
BMD: group A — control PM with normal bone density,
group B — osteopenic PM and group C — osteoporotic PM.
Mean CTX values were highest in group C (0.54+0.24
ng/mL) compared to group B (0.44+0.21 ng/ml)
(p<0.0001), and group A (0.33+0.13 ng/mL) (p<0.029).
Mean OC levels in group C (26.83+9.91 ng/mL) were
significantly higher compared to group A (20.47+7.03
ng/mL) (p<0.011) but not significantly higher compared
to group B (24.11+8.38 ng/mL) (p>0.05). Postmeno-
pause duration was longest in group C (13.1+8.31 yrs)
compared to group B (9.6+6.24 yrs), and group A
(8.15+£6.86 yrs). Postmenopausal women developed
osteoporosis with longer menopause duration. PM osteo-
porotic women were characterized by increased levels of
bone turnover markers indicating increased rate of bone
remodeling, which resulted in excessive bone resorption,
and loss of bone mass. Long-term persistence of high bone
resorption marker CTX, insufficiently compensated with
bone formation marker OC, enabled osteoporosis devel-
opment.
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Kratak sadrzaj: Osteoporoza je sistemska bolest koju ka-
rakteriSu nizak nivo markera kostane mase i visok nivo mar-
kera kostanog prometa kod Zena u postmenopauzi (PM).
Odnos izmedu biohemijskih kostanih markera, C-telopeptida
kolagena tipa 1 (CTX) i osteokalcina (OC), i mineralne gusti-
ne kostiju (BMD) u periodu postmenopauze ispitivan je kod
104 Zene u PM koje su prema BMD podeljene u tri grupe:
grupa A — kontrolna grupa Zzena u PM sa normalhom gusti-
nom kostiju, grupa B — Zene u PM sa osteopenijom, i grupa
C - Zene u PM sa osteoporozom. Prose¢ne vrednosti CTX
bile su najvise u grupi C (0,54=0,24 ng/mL), u poredenju
sa grupom B (0,44+0,21 ng/mL) (p<0,0001) i grupom A
(0,33+0,13 ng/mL) (p<0,029). Srednje vrednosti OC bile
su znacajno vise u grupi C (26,83+9,91 ng/mL) u porede-
nju sa grupom A (20,47 +7,03 ng/mL) (p<0,011), ali ne i
znacajno vise u poredeniju sa grupom B (24,11+8,38 ng/mL)
(p<0,05). Trajanje postmenopauze bilo je najduze u grupi C
(13,1%8,31 god.) u poredenju sa grupom B (9,6+6,24
god.) i grupom A (8,15+6,86 god.). Zene u postmenopauzi
sa duZim trajanjem menopauze dobile su osteoporozu. Zene
u PM sa osteoporozom imale su povidene nivoe markera
kostanog prometa Sto je ukazalo na povisenu stopu kostanog
remodelovanja, Ciji je rezultat preterana ko$tana resorpcija, i
gubitak kostane mase. Dugotrajno prisustvo visokih nivoa
markera ko$tane resorpcije CTX, uz nedovoljnu kompenza-
ciju od strane markera za formiranje kostiju OC, omogucilo
je razvoj osteoporoze.

Kljuéne reéi: postmenopauzalna osteoporoza, CTX, osteo-
kalcin, kostani promet

Introduction

Osteoporosis is a systemic disease characterized
by low bone mass and increased fracture risk in
postmenopausal women. Menopause accelerates the
continuous bone loss determined by age (1). Bioche-
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mical markers of bone turnover in blood and urine re-
flect the relative activity of osteoblasts and osteoclasts
that are produced or released during bone remod-
eling (2). The values of all bone turnover markers
gradually increase with age, but significantly higher
values are obtained in groups of postmenopausal
osteoporotic women (3). Menopause induces a 37-
52% increase in bone markers formation and
79-97% increase of the markers of bone resorption
(4). Higher increase of the markers of bone resorp-
tion is a risk factor for osteoporosis in postmeno-
pausal women (5, 6). A high rate of bone turnover is
associated with low BMD (bone mineral density) and
is strongly linked to fracture risk. Significant negative
correlation is found between CTX and BMD in oste-
oporosis. Bone formation and resorption markers may
also be useful as early indicators of response to the-
rapy (7, 8).

The main purpose of this trial was to determine
the relationship between biochemical bone markers
CTX and osteocalcin, and bone density in postme-
nopausal women as well as their relationship with
menopausal duration. They were estimated in osteo-
porotic and osteopenic postmenopausal women and
compared to postmenopausal women with normal
bone density.

Materials and Methods

Lumbar spine and femoral neck BMD were
measured by dual energy X-ray absorptiometry
(DXA). Osteoporosis was diagnosed by T-scores
<-2.5 and osteopenia was diagnosed by T-scores
between -2.5 and 1.

Bone turnover markers were determined in
relation to the bone density of 104 postmenopausal
women with mean age 58.65+7.03 yrs. and 11.05=+
7.59 yrs. postmenopausal duration, divided into three
groups: group A consisted of 18 control postme-
nopausal women with normal bone density; group B
consisted of 38 postmenopausal women with osteo-
penia and group C consisted of 48 postmenopausal
women with osteoporosis.

Body mass was determined and expressed in kg.
Body mass index (BMI) was calculated as the ratio of
body mass and body height (kg/m?2).

The following analyses were performed: B-Cross-
Laps, meaning C-telopeptides of type 1 collagen (CTX)
as a bone resorption marker and N-MID osteocalcin
(OC) as a bone formation marker, both expressed in
ng/mL. Their relationship was also assessed. The
upper limit of the normal CTX value for healthy young
women is 0.299 ng/mL and it is 0.556 ng/mL for
postmenopausal women. Normal O values for PM
women are 15-46 ng/mL. Bone turnover markers
levels were determined by the immunoanalytical in
vitro method for quantitative determination ECLIA,

ECL-technology on a Roche Elecsys/2010 analyzer,
in the Institute of Biochemistry. Fasting morning
blood samples were collected at 8 am.

Statistical analysis was performed by linear
correlation (Pearson) and Spearman rank correlation,
unifactorial analysis of variance ANOVA, and non-
parametric tests Kruskal Wallis and Mann Whitney —
U-test of inversion.

Results

Mean CTX values in group A were 0.33+0.13
ng/mL, in group B 0.44+0.21 ng/mL, and in group
C 0.54=0.24 ng/mlL, and they were significantly
different among the groups (p<0.001) (Figure 7).
CTX levels in group C were significantly higher
compared to group A (p<0.0001), and compared to
group B (p<0.029).

Mean OC levels in group A were 20.47+7.03
ng/mL, in group B 24.11+8.38 ng/mL and in group
C 26.83+9.91 ng/mL, and were significantly diffe-
rent among the groups (p<0.035) (Figure 2). OC
levels in group C were higher compared to group A
(p<0.011), but not significantly different compared
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Figure 1 CTX levels in control group A, osteopenic group
B and osteoporotic group C.
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Figure 2 Osteocalcin levels in control group A, osteopenic
group B and osteoporotic group C.
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to group B (p>0.05). CTX levels correlated signifi-
cantly with OC levels (p<0.0001) in a highly positive
manner.

Postmenopausal women showed significantly dif-
ferent values according to their age (p<0.006). Post-
menopausal women in group A were the youngest
(54.84+7.75 yrs.), in group B they were older (57.86
+6.51 yrs.) and in group C the oldest (60.71+6.53
yrs.). Menopausal duration was significantly different
between the groups (p<0.027). It was shortest in
group A (8.15%6.86 yrs.), longer in group B (9.6=
6.24 yrs.) and longest in group C (13.1£8.31 yrs.).

Mean body weight in group A was 74.46+9.1
kg, in group B 73.32+11.68 kg and in group C it was
65.86+10.25 kg. It was significantly different among
the groups (p<0.001). BMI in group A was 29.51+
4.36 kg/m2, in group B 29.1+4.82 kg/m2, in group
C 26.69+3.65 kg/m2, and it was significantly dif-
ferent among the groups (p<0.011).

Discussion

Osteoporosis is a serious and common chronic
condition with very high associated healthcare costs,
and is characterized by low bone mass and micro-
architectural deterioration of the skeleton leading to
enhanced bone fragility and an increased risk of
fracture (9). Osteoporosis affects many women after
menopause. Its prevalence is especially high among
elderly postmenopausal women (10).

The bone resorption and bone remodeling are
under tight endocrine control (11). Fertile women
have lower CTX values compared to PM women, as
well as premenopausal women compared to post-
menopausal. In fertile women bone resorption and
formation are balanced and there is no bone loss.
Postmenopausal osteoporosis is a result of estrogen
deficiency, with increased levels of bone turnover mar-
kers and increased rate of bone remodeling, excessive
bone resorption, and loss of bone mass (12).

Population studies have shown that about 3-5%
of perimenopausal women already have osteoporosis
(13). In a prospective study Rosenbrock (14) showed
that CTX and OC were significantly increased already
in the transition period from peri- to postmenopause.
Biochemical markers of bone turnover may predict
bone loss in women undergoing menopausal transi-
tion (15), and may be useful to identify those women
losing bone (16, 17), in order to start the treatment
on time.

Assessing bone marker levels may be useful in
the evaluation of osteoporotic risk (4), and can be
used clinically to predict future BMD in postme-
nopausal women (18, 19). The prediction of bone
loss and the risk of fracture in elderly women is im-
proved by using multiple rather than single measure-
ments of bone markers (20). A great number of

studies confirmed lower BMD associated with advan-
ced age, especially in the menopausal period (1).
Postmenopausal hip fracture patients show bioche-
mical evidence of decreased bone formation and
increased bone resorption compared with healthy
postmenopausal subjects (21). Risk of osteoporosis
should be determined by a combination of measures
of BMD (bone mineral density) and the level of bone
markers in each person in early postmenopausal years
in order to start the protective treatment and to
achieve reduction of the numerous fractures (22).

Many studies confirmed highest bone marker
levels and bone resorption during menopause (23).
By using ROC curve analysis, very high specificity and
sensitivity of the investigated biochemical bone mar-
kers CTX and OC in the diagnosis of postmenopausal
osteoporosis were proven (4). Increased bone mar-
kers by 67% were discovered in women in early
menopause compared to premenopausal women
(24). CTX determined by the same method Elecsys,
ECLIA in the study of Garnero (25) was higher by
39% in perimenopausal women in comparison to
premenopausal women and higher by 86% in
postmenopausal women. Basal CTX levels correlated
negatively with the bone mass changes measured on
the middle and distal radius. OC had a high
correlation with CTX (18), the same as in our study.
In our previous study almost 50% of the examined
postmenopausal women had increased CTX levels,
and the percentage of women with increased bone
turnover markers and risk of osteoporosis increased
with age and menopause duration compared to fertile
women. OC was not as high as CTX, confirming a
disturbed balance with higher bone resorption than
bone formation, indicating an increased rate of bone
remodeling, and higher negative bone turnover in the
postmenopausal period that enabled increased bone
mass loss (26, 27).

CTX levels in the osteoporotic group C in our
study were significantly higher compared to osteo-
penic group B, and were highly significantly higher
compared to the control postmenopausal group A
without osteopenia and osteoporosis. OC levels in the
osteoporotic group C were not significantly higher
compared to the osteopenic group B, but were higher
only compared to the control postmenopausal group
A. It indicates an insufficient OC increase compared
to CTX increase in osteoporotic women. A conclusion
could be made that osteoporosis in group C was a
result of a significant increase of CTX and bone re-
sorption and the insufficient increase of osteocalcin
levels, indicating insufficient bone formation. Higher
bone loss than bone formation enabled the conse-
quent increased bone turnover, osteoporosis develop-
ment and increased fracture risk.

Osteoporosis as a result of the disturbed balance
between osseal resorption and formation was con-
firmed with a highly significant increase of the bone
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resorption marker but not significant increase of the
bone formation marker. Postmenopausal osteoporotic
women in group C who had higher bone resorption
markers compared to bone formation markers re-
sulting in bone loss and osteoporosis development,
were characterized by significantly longer meno-
pausal duration. Long-term persistence of high bone
resorption marker CTX levels enabled osteoporosis
development. All three groups of PM women were
overweight, but that did not influence the bone mar-
ker values.

The Elecsys beta-CrossLaps serum assay pro-
vides a potentially useful tool for assessing bone
resorption state, including its response to estrogen
replacement therapy (28). This study also confirmed

References

1. Garcia-Perez MA, Moreno-Mercer J, Tarin JJ, et al. Re-
lationship between PTH, sex steroid and bone turnover
marker measurements and bone density in recently
postmenopausal women. Maturitas 2003; 30; 45:
67-74.

2. Allende-Vigo MZ. The use of biochemical markers of
bone turnover in osteoporosis. P R Health Sci J 2007;
26: 91-5.

3. Majki¢-Singh N, lli¢ M, Ignjatovi¢ S, et al. Assessment
of four biochemical markers of bone metabolism in
postmenopausal osteoporosis. Clin Lab 2002; 48:
407-13.

4. Garnero P Sornay-Rendu E, Chapuy MC, et al.
Increased bone turnover in late postmenopausal
women is a major determinant of osteoporosis. J Bone
Miner Res 1996; 11: 337-49.

5. Garnero P Mulleman D, Munoz F, et al. Long-term va-
riability of markers of bone turnover in postmenopausal
women and implications for their clinical use: the
OFELY study. J Bone Miner Res 2003; 18: 1789-94.

6. lki M, Akiba T, Matsumoto T, et al. Reference database
of biochemical markers of bone turnover for the
Japanese female population. Japanese Population-
based Osteoporosis (JPOS) Study. Osteoporos
Int 2004; 15: 981-91.

7. Delmas PD, Recker RR, Chesnut CH 3rd, et al. Daily
and intermittent oral ibandronate normalize bone
turnover and provide significant reduction in vertebral
fracture risk: results from the BONE study. Osteoporos
Int 2004; 15: 792-8.

8. Chailurkit LO, Ongphiphadhanakul B, Piaseu N, et al.
Biochemical markers of bone turnover and response of
bone mineral density to intervention in early postme-
nopausal women: an experience in a clinical laboratory.

Clin Chem 2001; 47: 1083-8.

9. Mahakala A, Thoutreddy S, Kleerekoper M. Prevention
and treatment of postmenopausal osteoporosis. Treat
Endocrinol 2003; 2: 331-45.

the automatized assay for quantitative determination
of CTX and OC, Elecsys, ECLIA as very precise in
predicting the level of bone loss risk and fracture risk
in PM women, and treatment follow-up. Serial mea-
surements of CTX may provide a useful diagnostic
tool for the early revelation of suboptimal dosing or
noncompliance to already optimized therapies with
antiresorptive agents (29).

The results of this study led to a conclusion that
CTX and OC measurements are useful and non-
invasive methods for determining bone remodeling in
postmenopausal women, and are also predictors of
osteoporosis development that therefore indicate the
need for early preventive and therapeutical measures
to ward off osteoporosis and its complications.

10. Edwards BJ, Brooks ER, Langman CB. Osteoporosis
screening of postmenopausal women in the primary
care setting: a case-based approach. Gend Med 2004;
1: 70-85.

11. Takeda S, Karsenty G. Central control of bone forma-
tion. J Bone Miner Metab 2001; 19 (3): 195-8.

12. Kamel HK. Postmenopausal osteoporosis: etiology,
current diagnostic strategies, and nonprescription inter-
ventions. J Manag Care Pharm 2006; 12 (6 Suppl A):
S4-9; quiz S26-8.

13. Pouilles JM, Trémollieres FA, Ribot C. Osteoporosis in
otherwise healthy perimenopausal and early postmeno-

pausal women: physical and biochemical characteris-
tics. Osteoporos Int 2006; 17: 193-200.

14. Rosenbrock H, Seifert-Klauss V, Kaspar S, et al. Chan-
ges of biochemical bone markers during the meno-
pausal transition. Clin Chem Lab Med 2002; 40: 143-51.

15. lki M, Morita A, lkeda Y, et al. Biochemical markers of
bone turnover predict bone loss in perimenopausal wo-
men but not in postmenopausal women — the Japanese
Population-based Osteoporosis (JPOS) Cohort Study.
Osteoporos Int 2006; 17: 1086-95.

16. Chapurlat RD, Gamero B, Sornay-Rendu E, et al. Longi-
tudinal study of bone loss in pre- and perimenopausal
women: evidence for bone loss in perimenopausal wo-
men. Osteoporos Int 2000; 11: 493-8.

17. Desai MP, Bhanuprakash KV, Khatkhatay M, et al. Age-
related changes in bone turnover markers and ovarian
hormones in premenopausal and postmenopausal
Indian women. J Clin Lab Anal 2007; 21: 55-60.

18. Bunyaratavej N, Kitimanon N, Boonthitikul S. Study of
the level of biochemical bone markers: NMID osteo-
calcin and bone resorptive marker (beta CTx) in Thai
women. J Med Assoc Thai 2001; 84 Suppl 2: S560-5.

19. Chaki O, Yoshikata |, Kikuchi R, et al. The predictive
value of biochemical markers of bone turnover for bone

mineral density in postmenopausal Japanese women. J
Bone Miner Res 2000; 15: 1537-44.



JMB 2009; 28 (3)

165

20.

21.

22.

23.

24.

Hannon RA, Greenfield DM, Eagleton AC, et al. Multi-
ple measurements of markers of bone turnover predict
change in bone mineral density. J Bone Miner Res
2000; 15 (suppl 1): S405.

Erem C, Tanakol R, Alagol F, et al. Relationship of bone
turnover parameters, endogenous hormones and vit D
deficiency to hip fracture in elderly postmenopausal
women. Int J Clin Pract 2002; 56: 333-7.

Junqueira PA, De Fonseca AM, Bagnoli VR, et al. Com-
parison of bone remodeling indicators in climacteric
women. Int J Fertil Womens Med 2002; 47: 174-81.

Kopaliani M. Assessment of cortical bone mineral den-
sity and biochemical markers of bone metabolism in
postmenopausal osteoporosis. Georgian Med News
2005; 33-6.

Fink E, Cormier C, Steinmetz P Kindermans C, Le Bouc
Y, Souberbielle JC. Differences in the capacity of several
biochemical bone markers to assess high bone turnover
in early menopause and response to alendronate
therapy. Osteoporosis Int 2000; 11: 295-303.

25.

26.

27.

28.

29.

Garnero P Borel O, Delmas PD. Evaluation of a fully
automated serum assay for C-terminal cross-linking
telopeptide of type | collagen in osteoporosis. Clin
Chem 2001; 47: 694-702.

Subeska-Stratrova S, Kocevska B, Markovik Temelkova
S. Premenopausal risk for osteoporosis determined by
bone markers. Balneoclimatologia 2006; 30: 91-4.

Kocevska B, Subeska-Stratrova S, Kocevska A. Bone
markers in determining the postmenopausal osteopo-
rotic risk. Balneoclimatologia 2007; 31: 145-51.

Okabe R, Nakatsuka K, Inaba M, et al. Clinical evaluation
of the Elecsys beta-CrossLaps serum assay, a new assay
for degradation products of type | collagen C-telopepti-
des. Clin Chem 2001; 47: 1410-4.

Subeska-Stratrova S, Markovik Temelkova S, Stefanov-
ska Balabanova G, Kocevska B. Risedronate treatment
of the postmenopausal osteoporosis. Balneoclima-
tologia 2007; 31: 139-44.

Received: March 2, 2009
Accepted: March 29, 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 4
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1800 1800]
  /PageSize [612.000 792.000]
>> setpagedevice




