
Abstract. Background: A cross-sectional study was
performed on a cohort of colorectal cancer (CRC) patients
to reveal any influence of age, gender, and subsite on
grades of malignancy. Patients and Methods: Data from
histopathological grading according to WHO criteria were
pooled into groups of low-grade (well and moderately
differentiated) and high-grade (poorly and undifferentiated)
cancer and analyzed for associations. Results: In general,
women with CRC were significantly older than men
(p<0.05). In particular, women with high-grade cancer in
the proximal and distal colon had a median age of 75 years
and were thus 10-15 years older (p<0.01 and p<0.05,
respectively) than their male counterparts. In contrast,
high-grade rectal cancer developed in both genders around
the early age of 60 years. Conclusion: Women are protected
from more aggressive cancer in the colon though not in the
rectum until well after menopause. This likely reflects the
differential sensitivity of the mucosa at these sites against
the anticancer effects triggered by activation of estrogen
receptor-β.

Colorectal cancer (CRC) is the second leading cause of
cancer deaths in Central European countries (1) and in the
United States (2). In Austria the prevalence of colorectal
cancer per 100,000 is 202 in men, and 231 in women,
amounting to 10 and 8% , respectively, of all malignancies
(1). CRCs can arise proximal or distal to the splenic flexure
with different incidence rates [cf. (3)]. Men have higher
incidences of colon and especially of rectal cancer than
women (4-6). Beyond 50 years of age, CRCs occur in men
typically 4 to 8 years earlier than in women (7).

Incidence of CRC at specific subsites varies considerably
with age, gender, and race (8), perhaps due to different
environmental, lifestyle or socioeconomic factors. For example,
a large retrospective cohort study in Ohio showed that women
presented with proximal colon cancers at a significantly higher
age than men, and were less likely to have carcinoma in situ
than men (9). A higher incidence of proximal colon cancer has
been reported in low poverty compared to high poverty areas of
the US (10). In some studies, age-related incidence of cancer
was higher in the proximal colon compared to distal sites (11)
but showed different patterns in men and women. In another
study, based on 28 US cancer registries, the male-to-female
ratio increased as the site shifted from the proximal to the distal
colorectum (5). 

There is increasing evidence that risk factors vary for colon
and rectal cancer: Data from two large population-based studies
indicate that, among others, age, gender, family history,
consumption of red and processed meat, as well as alcohol are
associated with significant relative risks for colon cancer,
whereas only age and sex were associated with rectal cancer
(6). In a study of over 140,000 adults in Austria, Rapp et al.
(12) found significant relations between body mass index
(BMI) and colon as well as rectal cancer, but only in men not
in women. Larsson and Wolk (13) concluded from a meta-
analysis of thirty prospective studies that a 5-unit increase in
BMI was related to an increased risk of colon and rectal cancer
in men, whereas in women only colon but not rectal cancer was
associated with BMI. Data from the First National Health and
Nutrition Examination Survey (NHANES I) indicated that
bone mineral density, which is considered a surrogate marker
for long-term exposure to calcium, vitamin D and estrogen, is
inversely associated with incidence of colorectal cancer in
general (14). In postmenopausal women, i.e. after cessation of
ovarian estrogen production, an inverse relation was still found
between bone mass and incidence of colon cancer (15, 16)
though not between bone mass and rectal cancer (15). This is
consistent with observations that vitamin D and calcium protect
against development of cancerous lesions in the colon more
than in the rectum (17-19).
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For prevention, treatment and prognosis of CRC, it
would be important to know whether age, gender and
lifestyle-related factors have a specific impact on levels of
malignancy of cancer at different sites along the
colorectum. To investigate this issue, which had not been
addressed in any of the aforementioned studies, we initiated
a cross-sectional study on a cohort of colorectal cancer
patients from whom tumor biopsies were also available for
further pathohistological, immunocytochemical and
molecular biological investigations (20). 

Patients and Methods

Information on 102 randomly selected patients, who had undergone
surgery for colorectal cancer during an 18-month period in
2001/2002, was obtained from the medical records of the Hospital
Rudolfstiftung, Vienna. Data were pooled according to anatomical
subsites, namely proximal or right colon (cecum, ascending and
transverse colon), distal or left colon (descending and sigmoid), and
rectum. Adenocarcinomas were graded according to the WHO
classification (21) as well- and moderately differentiated, i.e. low-
grade (G1 and G2), and poorly and undifferentiated, i.e. high-grade
(G3 and G4) cancer.

Statistical methods. Statistical analyses were conducted using
software packages S-PLUS (version 4.5, Lucent Technologies
Inc., Murray Hill, NJ, USA) and SPSS (version 12.0.1, SPSS
Inc., Chicago, IL, USA). The normal distribution of any data
(sub)set under investigation was verified with the one-sample
Kolmogorov-Smirnov goodness-of-fit test for continuous
variables, or by the one-sample χ2 goodness-of-fit test for discrete
variables. Normally distributed data were subjected to pairwise
examination with Student’s t-test and comparisons between more
than two groups were carried out using one-way analysis of
variance. Data that were not normally distributed were analyzed
non-parametrically with the Wilcoxon rank-sum test for pairwise
comparisons. Differences and correlations were considered
statistically significant at p<0.05.

Results

Baseline characteristics. Table I lists information on
incidence of CRC in the study group in relation to gender,
anatomical location and malignancy. In total, 102
carcinomas were diagnosed in the study group, of which
approximately one-third each originated in the proximal
and distal colon as well as in the rectum (Table I) .
However, it seemed that in women, carcinomas in the
rectum were more frequent than in the distal or proximal
colon, whereas in men the highest incidence was observed
in the proximal colon (Table I). 

Data on associations between age, sex and subsite incidence
of CRC are given in Table II. Importantly, female CRC patients
were significantly older than male patients (median age 73 vs.
63 years, p<0.05, Wilcoxon rank-sum test). The more
advanced age of female cancer patients compared with males
was primarily the result of age differences in proximal colon
tumor patients (p<0.05, Student’s t-test): Men presented at a
median age of 60, whereas the women’s median age was 75
years. No such correlation between age and sex was found for
any other tumor site.

There was also no significant association of age with a
specific tumor site, although patients with rectal cancer
tended to be younger than those with a distal colon
malignancy (p=0.058, Student’s t-test). Within the group of
female patients, those with proximal colon tumors tended to
be older, whereas women with rectal cancer tended to be
younger (data not shown). 

Tumor grade and age, sex and subsite specificity of CRC. Of
102 carcinomas, 55 were of low grade, and 47 of high grade.
Low-grade as well as high-grade cancer developed to the
same percentage in men and women (Table I). The numbers
of low- vs. high-grade carcinomas were 17 vs. 19 in the
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Table I. Incidence of CRC in 102 patients grouped according to sex,
anatomical location and histopathological grade.

No. of tumors (%  of group)

All Women Men

Study group 102 (100.0) 60 (100.0) 42 (100.0)

Anatomical location

Proximal colon 36 (35.3) 19 (31.7) 17 (40.5)

Distal colon 30 (29.4) 18 (30.0) 12 (28.6)

Rectum 36 (35.3) 23 (38.3) 13 (30.9)

Tumor grade

Low 55 (53.9) 32 (53.3) 23 (54.8)

High 47 (46.1) 28 (46.7) 19 (45.2)

Table II. Relation between age, sex and subsite incidence of CRC.

Age at diagnosis (years), 
mean±SD (median)

All Women Men P-value*

Study group 67±14 (69) 70±14 (73) 64±13 (63) <0.05

Anatomical location

Proximal colon 69±15 (70.5) 74±12 (75) 63±16 (60) <0.05

Distal colon 71±11 (73) 72±12 (76) 69±9 (69.5) n.s.

Rectum 65±14 (67) 66±15 (69) 62±11 (63) n.s.

*Indicates significance of difference between groups of female and male
patients; n.s., not significant.



proximal colon, 19 vs. 11 in the distal colon, and 19 vs. 17 in
the rectum (cf. Figure 1).

Overall, low-grade and high-grade cancer was diagnosed
in the total cohort at nearly the same median age (70 vs. 68
years) (data not shown). When stratified for gender, this was
valid for women but not for men, in whom high-grade
(G3+G4) cancer developed significantly earlier in life than
did low-grade (G1+G2) cancer (p<0.05, Student’s t-test;
Figure 2). Therefore, the difference in age between female
and male G3+G4 patients is highly significant (p<0.01,
Wilcoxon rank-sum test; Figure 2). In other words, at age
70-80 years, roughly 70%  of patients with a G3+G4 cancer
were female, and at age of >80 years, all G3+G4 patients
were women. By contrast, at age 60 years and younger, the
majority, i.e. 67% , of G3+G4 patients were men (Figure 3).

When grouped according to tumor subsite (Figure 1), in
G1+G2 patients there were no significant differences in age
between women and men at any subsite of the colorectum. The
situation was different in the G3+G4 group, where women with
cancer in the proximal or distal colon were significantly older
than their male counterparts (p<0.01 and p<0.05, respectively,
Student’s t-test; Figure 1A and B). However, both men and
women presented with high-grade rectal cancer at an early
mean age of approximately 60 years (Figure 1C). 

Discussion 

Because patients in our study, although randomly selected,
were from a single large city hospital, the results of the
present study are representative for an urban rather than a
rural population. We have to acknowledge that the size of the
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Figure 1. Association of low- and high-grade CRC with sex and age in
A, the proximal colon; B, the distal colon; and C, rectum. n, Number of
cases. *p<0.05, **p<0.01.

Figure 2. Distribution of low- and high-grade CRC according to sex and
age. n, Number of cases. *p<0.05, **p<0.01.



study group was relatively small because we deliberately
analyzed data only of those CRC patients for whom surgical
tumor biopsies were available for further investigation.
Nevertheless, basic data on overall incidence of CRC in
relation to age, gender and anatomical location (Table I and
II) were similar to those reported from larger studies
conducted elsewhere (3-5, 7, 8). 

The approximately even distribution of cancer sites within
the colorectum found in the present study (Table I) is
comparable to that previously reported by Austoker (3) for
Great Britain and by Troisi et al. (8) for the USA. It must
be noted that a general predominance of proximal over distal
and rectal cancer sites, which clearly developed in the USA
between 1975-1995 (8), was neither seen in the study of
Austoker (3) nor in our present investigation. Most notably
however, highly malignant cancer showed a more non-
uniform distribution along the colorectum. The incidence
rate, as calculated from data shown in Figure 1, was highest
in the proximal and lowest in the distal colon, i.e. 53 vs.
37% , and intermediate in the rectum, i.e. 47% . 

Several studies indicated that women are less likely than
men to develop CRC at all ages (22, 23). This notion
apparently does not apply to high-grade cancer, which in old
age is diagnosed in women more frequently than in men
(Figure 3). This is particularly obvious in case of high-grade
colon cancer, where a gender gap of five to more than 15
years opens, when the tumor site shifts from the distal to the
proximal colon: Figure 1A and B illustrate that men are
prone to develop highly malignant cancer in the proximal
and distal colon much earlier in life than women.

High-grade rectal cancer, which in our study amounted to
nearly one-half of tumors at this site, developed in women
and men both around the age of 60 years (Figure 1C). The

high incidence of poorly and undifferentiated rectal cancer
at an early age in women as in men strongly suggests that
initiation of screening should be recommended for both
genders at the same age (7).

The question why women are protected particularly from
more aggressive cancer in early life cannot be easily answered.
It has been argued that this may be a result of long-time
exposure to estrogens before menopause, or of hormone
replacement therapy thereafter (24-27). Because sporadic
colon cancer progresses stepwise from adenoma to carcinoma,
with a latency period that may last decades (28) and with
highest incidence during advancing age, it is conceivable that
tumors start developing slowly before menopause, but rapidly
progress with cessation of ovarian estrogen production. 

Antiproliferative effects of 17β-estradiol are mediated
through the estrogen receptor (ER)-β, which is the
predominant ER subtype in the human colon mucosa (29).
In addition, there is evidence to suggest that the
chemopreventive effect of estrogen against colorectal cancer
is mediated in part through vitamin D receptor (VDR)-
activated antiproliferative intracellular signaling. Early
during tumor progression human colonocytes express high
levels of the CYP27B1-encoded 25-hydroxyvitamin D-1α-
hydroxylase, the enzyme that synthesizes the active vitamin
D metabolite, 1,25-dihydoxyvitamin D3 (1,25(OH)2D3),
which when bound to its cognate receptor, the VDR,
effectively inhibits proliferation and promotes differentiation
in human colon cancer cells (30). Estrogens have been
shown to increase VDR and CYP27B1 expression and
activity in human colonocytes (31-33). In addition,
preliminary data from our laboratory indicate that estrogen
up-regulates CYP27B1 expression in human rectal epithelium
also in vivo (unpublished). Taken together, by enhancing the
gene regulatory activity of the 1,25(OH)2D3/VDR complex,
estrogen has the potential to intensify the antiproliferative
effect of the vitamin D hormone.

Recently, Lin et al. (34) and Berubé et al. (35) reported
that in pre-menopausal women, adequate calcium and
vitamin D intake was particularly protective against more
aggressive cancer. If this is valid also for proximal colon
cancer, a compromised vitamin D and calcium status, as
frequently observed in the elderly (36), together with
diminishing levels of estrogen could explain the high
incidence of poorly and undifferentiated cancer in women of
advanced age. This notion is consistent with the observation
that in postmenopausal women an inverse relation was found
between bone mass and incidence of colon cancer (15, 16). 

At present it is unclear why estrogens apparently protect
against high-grade colon but not rectal cancer (Figure 1).
One explanation could be that the density of the ER-β, which
mediates the antiproliferative effects of the hormone, is
relatively low (37), or epigenetically inactivated (38) at
distal compared to proximal sites in the colorectum.
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Figure 3. Relative incidence of high-grade CRC by gender and age.



Otherwise, activation of antiproliferative 1,25(OH)2D3
signaling by estrogens may be hampered by the high activity
of the vitamin D catabolizing enzyme, 25-hydroxyvitamin
D-24-hydroxylase, in human rectal mucosa (20). Further
studies are needed to understand why rectal cancer in women
is apparently insensitive towards estrogen and other
modifiable risk factors (6, 13).

References

1 Lutz JM, Francisci S, Mugno E, Usel M, Pompe-Kirn V,
Coebergh JW and Bieslka-Lasota M: Cancer prevalence in
Central Europe: the EUROPREVAL Study. Ann Oncol 14: 313-
22, 2003.

2 Jemal A, Siegel R, Ward E, Murray T, Xu J and Thun MJ:
Cancer statistics, 2007. CA Cancer J Clin 57: 43-66, 2007.

3 Austoker J: Screening for colorectal cancer. BMJ 309: 382-386,
1994.

4 Matanoski G, Tao XG, Almon L, Adade AA and Davies-Cole
JO: Demographics and tumor characteristics of colorectal
cancers in the United States, 1998-2001. Cancer 107: 1112-
1120, 2006.

5 Cheng X, Chen VW, Steele B, Ruiz B, Fulton J, Liu L, Carozza
SE and Greenlee R: Subsite-specific incidence rate and stage of
disease in colorectal cancer by race, gender, and age group in
the United States, 1992-1997. Cancer 92: 2547-2554, 2001.

6 Wei EK, Giovannucci E, Wu K, Rosner B, Fuchs CS, Willett
WC and Colditz GA: Comparison of risk factors for colon and
rectal cancer. Int J Cancer 108: 433-442, 2004.

7 Brenner H, Hoffmeister M, Arndt V and Haug U: Gender
differences in colorectal cancer: implications for age at initiation
of screening. Br J Cancer 96: 828-831, 2007.

8 Troisi RJ, Freedman AN and Devesa SS: Incidence of colorectal
carcinoma in the U.S.: an update of trends by gender, race, age,
subsite and stage, 1975-1994. Cancer 85: 1670-1676, 1999.

9 Woods SE, Basho S and Engel A: The influence of gender on
colorectal cancer stage: the state of Ohio, 1996-2001. J Women’s
Health 15: 877-881, 2006.

10 Wu X, Cokkinides V, Chen VW, Nadel M, Ren Y, Martin J and
Ellison GL: Associations of subsite-specific colorectal cancer
incidence rates and stage of disease at diagnosis with county-
level poverty, by race and sex. Cancer 107: 1121-1127, 2006.

11 Jubelirer SJ, Wells JB, Emmett M and Broce M: Incidence of
colorectal cancer in West Virginia from 1993-1999: an update by
gender, age, subsite and stage. W V Med J 99: 182-186, 2003.

12 Rapp K, Schroeder J, Klenk J, Stoehr S, Ulmer H, Concin H,
Diem G, Oberaigner W and Weiland SK: Obesity and incidence
of cancer: a large cohort study of over 145,000 adults in Austria.
Br J Cancer 93: 1062-1067, 2005.

13 Larsson SC and Wolk A: Obesity and colon and rectal cancer
risk: a meta-analysis of prospective studies. Am J Clin Nutr 86:
556-565, 2007.

14 Nelson RL, Turyk M, Kim J and Persky V: Bone mineral density
and the subsequent risk of cancer in the NHANES I follow-up
cohort. BMC Cancer 2: 22, 2002.

15 Zhang Y, Felson DT, Ellison RC, Kreger BE, Schatzkin A,
Dorgan JF, Cupples LA, Levy D and Kiel DP: Bone mass and
the risk of colon cancer among postmenopausal women: the
Framingham study. Am J Epidemiol 153: 31-37, 2001.

16 Ganry O, Lapotre-Ledoux B, Fardellone P and Dubreuil A: Bone
mass density, subsequent risk of colon cancer and survival in
postmenopausal women. Eur J Epidemiol 23: 467-473, 2008.

17 Wakai K, Hirose K, Matsuo K, Ito H, Kuriki K, Suzuki T, Kato
T, Hirai T, Kanemitsu Y and Tajima K: Dietary risk factors for
colon and rectal cancers: a comparative case-control study. 
J Epidemiol 16: 125-135, 2006.

18 Jarvinen R, Knekt P, Hakulinen T and Aromaa A: Prospective
study on milk products, calcium and cancers of the colon and
rectum. Eur J Clin Nutr 55: 1000-1007, 2001.

19 Sweeney C, Curtin K, Murtaugh MA, Caan BJ, Potter JD and
Slattery ML: Haplotype analysis of common vitamin D receptor
variants and colon and rectal cancers. Cancer Epidemiol
Biomarkers Prev 15: 744-749, 2006.

20 Brozek W, Manhardt T, Kriwanek S, Bonner E, Kállay E and
Cross HS: Expression of the vitamin D system and COX-2 in
human colorectal cancer tissue. Anticancer Res 28: 3222-3223,
2008.

21 Jass JR, Sobin LH and Watanabe H: The World Health
Organization’s histologic classification of gastrointestinal
tumors. A commentary on the second edition. Cancer 66: 2162-
2167, 1990.

22 DeCosse JJ, Ngoi SS, Jacobson JS and Cennerazzo WJ: Gender
and colorectal cancer. Eur J Cancer Prev 2: 105-115, 1993.

23 Ries LA, Wingo PA, Miller DS, Howe HL, Weir HK, Rosenberg
HM, Vernon SW, Cronin K and Edwards BK: The annual report
to the nation on the status of cancer, 1973-1997, with a special
section on colorectal cancer. Cancer 88: 2398-2424, 2000.

24 McMichael AJ and Potter JD: Reproduction, endogenous and
exogenous sex hormones, and colon cancer: a review and
hypothesis. J Natl Cancer Inst 65: 1201-1207, 1980.

25 Jacobs EJ, White E and Weiss NS: Exogenous hormones,
reproductive history, and colon cancer (Seattle, Washington,
USA). Cancer Causes Control 5: 359-366, 1994.

26 Calle EE, Miracle-McMahill HL, Thun MJ and Heath CW Jr:
Estrogen replacement therapy and risk of fatal colon cancer in a
prospective cohort of postmenopausal women. J Natl Cancer Inst
87: 517-523, 1995.

27 Grodstein F, Newcomb PA and Stampfer MJ: Postmenopausal
hormone therapy and the risk of colorectal cancer: a review and
meta-analysis. Am J Med 106: 574-582, 1999.

28 Fearon ER and Vogelstein B: A genetic model for colorectal
tumorigenesis. Cell 61: 759-767, 1990.

29 Martineti V, Picariello L, Tognarini I, Carbonell Sala S, Gozzini
A, Azzari C, Mavilia C, Tanini A, Falchetti A, Fiorelli G, Tonelli
F and Brandi ML: ERβ is a potent inhibitor of cell proliferation
in the HCT8 human colon cancer cell line through regulation of
cell cycle components. Endocr Relat Cancer 12: 455-469, 2005.

30 Cross HS, Bises G, Lechner D, Manhardt T and Kállay E: The
vitamin D endocrine system of the gut – its possible role in
colorectal cancer prevention. J Steroid Biochem Mol Biol 97:
121-128, 2005.

31 Lechner D and Cross HS: Phytoestrogens and 17β-estradiol
influence vitamin D metabolism and receptor expression-
relevance for colon cancer prevention. Recent Results Cancer
Res 164: 379-391, 2003.

32 Lechner D, Bajna E, Adlercreutz H and Cross HS: Genistein and
17β-estradiol, but not equol, regulate vitamin D synthesis in
human colon and breast cancer cells. Anticancer Res 26: 2597-
2603, 2006.

Brozek et al: Malignancy, Age and Gender in Colorectal Cancer

3725



33 Lechner D, Kállay E and Cross HS: Phytoestrogens and
colorectal cancer prevention. Vitam Horm 70: 169-198, 2005.

34 Lin J, Manson JE, Lee IM, Cook NR, Buring JE and Zhang SM:
Intakes of calcium and vitamin D and breast cancer risk in
women. Arch Intern Med 167: 1050-1059, 2007.

35 Berubé S, Diorio C, Masse B, Hebert-Croteau N, Byrne C, Cote
G, Pollak M, Yaffe M and Brisson J: Vitamin D and calcium
intakes from food or supplements and mammographic breast
density. Cancer Epidemiol Biomarkers Prev 14: 1653-1659,
2005.

36 Peterlik M and Cross HS: Vitamin D and calcium deficits
predispose for multiple chronic diseases. Eur J Clin Invest 35:
290-304, 2005.

37 Meggouh F, Lointier P and Saez S: Sex steroid and 1,25-
dihydroxyvitamin D3 receptors in human colorectal adenocarci-
noma and normal mucosa. Cancer Res 51: 1227-1233, 1991.

38 Horii J, Hiraoka S, Kato J, Harada K, Kuwaki K, Fujita H,
Toyooka S and Yamamoto K: Age-related methylation in normal
colon mucosa differs between the proximal and distal colon in
patients who underwent colonoscopy. Clin Biochem 41: 1440-
1448, 2008.

Received April 15, 2009
Revised June 8, 2009

Accepted June 18, 2009

ANTICANCER RESEARCH 29: 3721-3726 (2009)

3726



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


