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Background: Diagnoses of prostatic adenocarcinoma are made based on a constellation of architectural, cytological, and
ancillary findings, which include intraluminal mucin secretion. Several studies have shown that luminal acid mucin is
frequently present in prostatic adenocarcinoma. Immunohistochemical stain (immunostaining) becomes extremely helpful in
the diagnosis of prostatic adenocarcinoma, especially in doubtful cases. However, presently, the technique is not available in
most hospitals, particularly in the regional or provincial areas. Thus, luminal acid mucin and its detection by histochemical
stains may be one of the useful tools in diagnosing prostatic adenocarcinoma.

Objective: To determine the percentage of mucin production in prostatic adenocarcinoma from 190 radical prostatectomy
and/or core biopsy specimens in the Departmeant of Pathology, Siriraj Hospital, Mahidol University, to compare the
percentage of positivity among three different special histochemical stains (mucicarmine, Alcian blue at pH 2.5, and colloidal
iron), and to determine the PSA-expression among the prostatic adenocarcinoma that produces mucin by immunohistochemical
technique.

Material and Method: The present study is a retrospective study of 190 cases that were diagnosed as prostatic adenocarcinoma
(with any Gleason's microscopic pattern) from radical prostatectomy and/or core biopsy specimens in Department of
Pathology, Siriraj Hospital, Mahidol University between January 2006 and May 2007. All cases were retrieved from a
computer filing system of the Department. All H&E slides that contained diagnostic materials were reviewed and stained with
all three different special histochemical stains. Positive cases were subsequently studied to find PSA expression by means of
immunohistochemical study. Cases with microscopic variants of prostatic adenocarcinoma and metastasis were excluded.
Results: One hundred and seventy seven cases (93%) of these prostatic adenocarcinomas were positive for at least one of
three different special histochemical stains for acid mucin. Among these, 167 cases (88%) were positive for mucicarmine, 157
(83%) cases were positive for Alcian blue at pH 2.5, and 173 cases (91%) were positive for colloidal iron. All 177 cases were
positive for PSA immunohistochemical stain.

Conclusion: Intraluminal acid mucin and its detection by special histochemical stains is one of the useful methods (with a high
percentage of positivity) in diagnosing prostatic adenocarcinoma in association with other architectural and cytological
criteria. Mucicarmine and colloidal iron stains appear to be more useful than Alcian blue at pH 2.5 stain according to their
positivity percentage. However, in pathologic practice, mucicarmine stain is more commonly used than colloid iron stain due
to the difficulty in preparation and interpretation of the latter. There is no correlation between mucin production and PSA
expression in prostatic adenocarcinoma but PSA immunohistochemical stain is still useful to confirm the prostatic origin of
poorly differentiated carcinomas or metastatic lesions.
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Prostate adenocarcinoma is the most common
form of cancer among men in the United States and the
second leading cause of cancer-related deaths in men®.

In Thailand, prostatic adenocarcinoma is one
of the five most common malignancies in men. The
estimated incidence rate of prostate cancer is 4.9 per
100,000. The age-specific incidence rate rapidly rises
with age. The trend gradually increased during the past
decade®. In Siriraj Hospital, prostate cancer is the
second most common malignancy in male®.

In general, the pathological diagnosis of
prostatic adenocarcinoma is made based on a
constellation of architectural, cytological, and ancillary
findings™®.

Intraluminal mucin secretion is one of
ancillary features of prostate cancer®?”. It has been
demonstrated that approximately two-thirds of
prostatic adenocarcinomas produce acid mucin. This
appears as luminal amorphous or delicate, threadlike,
faintly basophilic (blue-tinged) secretion in H & E
stained sections and can be easily confirmed with
mucicarmine, Alcian blue and/or colloidal iron stain®!?.
Normal prostatic epithelium contains scant neutral
mucin that is reactive for Periodic acid Schiff stain!'?.

Recently, several studies have shown
that luminal acid mucin is frequently present in
prostatic adenocarcinoma and can be helpful in the
diagnosis"*'?. It is also clear that the presence of acid
mucin is not restricted to prostatic adenocarcinoma
but can also occur in atrophy, basal cell hyperplasia,
adenosis, sclerosing adenosis, prostatic intraepithelial
neoplasia (PIN), and nodular hyperplasiaé-'?.
However, one report considers intraluminal mucin
secretion to be a very useful criterion for the diagnosis
of prostate cancer in needle biopsies since it is specific
(100%) and relatively sensitive (52%) when benign
small gland proliferations, such as adenosis and
sclerosing adenosis, have been ruled out!”.

In Thailand, especially in Siriraj Hospital,
the study of mucin production in prostatic adeno-
carcinoma has not yet been established. Although
immunohistochemical study has become extremely
useful in the diagnosis, the technique is not available
in regional or provincial hospitals in Thailand.
Diagnosis of malignant acini is traditionally based
on the absence of basal cells that posses specific
markers. The most commonly used antibody is clone
34BE12, which is antibody to high-molecular-weight
cytokeratin®”. Prostate-specific antigen expression is
also helpful in diagnosing difficult cases of prostatic
carcinoma. Thus, luminal acid mucin and its detection
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by special histochemical stains may be one of the useful
criteria in diagnosing prostatic adenocarcinoma.

Prostate-specific antigen (PSA) is one of the
very few tumor type-specific immunohistochemical
markers. It is currently available and widely used to
establish the prostatic origin of poorly differentiated
carcinoma. It has been shown that poorly differentiated
prostatic cancer frequently expresses significantly less
PSA than benign prostatic tissue or low-grade prostatic
cancer2b,

Material and Method

This retrospective study includes 190 cases
that were diagnosed as prostatic adenocarcinoma from
radical prostatectomy and/or core biopsy specimens
in the Department of Pathology, Siriraj Hospital,
Mabhidol University between January 2006 and May
2007. The cases were retrieved from a computer filing
system of the Department by strict criteria.

Inclusion criteria (cases)

One hundred and ninety cases diagnosed as
prostatic adenocarcinoma from radical prostatectomy
and/or core biopsy specimens with any of Gleason’s
microscopic pattern with adequate material for study.

Exclusion criteria (cases)

Other microscopic variants of prostatic adeno-
carcinoma: mucinous adenocarcinoma, signetring cell
adenocarcinoma, adenocarcinoma with neuroendocrine
feature, adenosquamous carcinoma, squamous cell
carcinoma, adenoid basal cell tumor, basaloid carcinoma,
lymphoepithelioma-like carcinoma, tubulocystic clear
cell adenocarcinoma and sarcomatoid carcinoma.

Metastatic tumor of prostate gland.

Inadequate material for study.

Sample size

Since the objective of the present study was
to estimate the proportion of mucin production in
prostatic adenocarcinoma, sample size estimation
was based on 95% confidence interval (CI) of the true
(population) proportion of mucin production in
prostatic adenocarcinoma by using the following
formula:

n=27? pq/d

Where p=-expected proportion of mucin production
in population =0.67

q=1-p=0.33

d = allowable error = 10%p = (0.1) (0.67) =
0.067
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oo = probability of type I error or level of
significance = 0.05 (2-sided)

7, .=Zatlevel 1-o.=Z atlevel of confidence

=1.96
Thus, n=1.96*(0.67) (0.33)
0.067*
n=190
Study procedure

Review H&E slides of all cases that contain
diagnostic materials for prostatic adenocarcinoma and
stain with three different special histochemical stains
(mucicarmine, Alcian blue at pH 2.5 and colloidal iron)
to detect acid mucin production.

Cases with acid mucin production (positive
for any of three of special histochemical stains) will be
subsequently immunohistochemical stained for PSA.
The results were expressed as number of cases and
percentage of total.

Results

One hundred and seventy seven cases (93%)
of these prostatic adenocarcinomas were positive for
at least one of three different special histochemical
stains for acid mucin whereas 13 cases were negative
for all three different special histochemical stains for
acid mucin (Table 1).

Among these acid mucin productions, 167 cases
(88%) were positive for mucicarmine, 157 cases (83%)
were positive for Alcian blue at pH 2.5, and 173 cases
(91%) were positive for colloidal iron.

All 177 cases of positive acid mucin production
expressed PSA.

Discussion

Among three different special histochemical
stains used in the study, Alcian blue at pH 2.5 stain
appears to be less useful than other two stains
according to their positive results. Generally, it is used
to confirm acid mucin production in various tumors
including epithelial and soft tissue tumors according

Table 1. Numbers of cases with positive mucicarmine,
Alcian blue at pH 2.5, and colloidal iron stains

Stains Overall positive results
Mucicarmine 167/190 (88%)

Alcian blue at pH 2.5 157/190 (83%)
Colloidal iron 173/190 (91%)

PSA 177/177 (100%)
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Prostatic adenocarcinoma, radical prostatectomy
specimen (H & Ex 100), intraluminal acid mucin
production appearing as amorphous or delicate,
threadlike, faintly basophilic (blue-tinged) secretion

Fig. 3

Prostatic adenocarcinoma, core biopsy specimen
(H & Ex 200), intraluminal acid mucin production
appearing as amorphous or delicate, threadlike,
faintly basophilic (blue-tinged) secretion

Prostatic adenocarcinoma, radical prostatectomy

specimen (Mucicarminex 100), positive for
mucicarmine stain appearing as red-colored
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Fig. 4  Prostatic adenocarcinoma, core biopsy specimen  Fig.5  Prostatic adenocarcinoma, radical prostatectomy

(Mucicarminex 200), positive for mucicarmine stain specimen (Alcian blue at pH 2.5 x 100), positive
appearing as red-colored for Alcian blue at pH 2.5 stain appearing as blue-
colored

Fig. 6  Prostatic adenocarcinoma, core biopsy specimen  Fig. 7  Prostatic adenocarcinoma, radical prostatectomy
(Alcian blue pH 2.5 x 200), positive for Alcian specimen (Colloidal iron x100), positive for colloidal
blue at pH 2.5 stain appearing as blue-colored iron stain appearing as blue-colored

Fig. 8  Prostatic adenocarcinoma, core biopsy specimen  Fig. 9  Prostatic adenocarcinoma, radical prostatectomy

(Colloidal iron x200), positive for colloidal iron specimen (PSA x100), positive for PSA immuno-
stain appearing as blue-colored staining appearing as intracytoplasmic brown-
colored
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Fig. 10  Prostatic adenocarcinoma, core biopsy specimen
(PSA x100), positive for PSA immunostaining
appearing as intracytoplasmic brown-colored

to their pH. Thus, it is not quite specific for acid mucin
production in prostatic adenocarcinoma. In addition, it
has a highly stainable background that makes it difficult
to interpret. Colloidal iron stain is not widely used
because it is difficult to prepare. It also has a highly
stainable background that makes it difficult to interpret
as well. The authors prefer mucicarmine stain to comfirm
acid mucin production in prostatic adenocarcinoma
since it is widely used to detect acid mucin production
in various epithelial tumors and is easy to prepare and
interpret.

In the present study, limitations of positive
results for mucin production and detection are because
of the few malignant acini in many cases of core
biopsy. Some cases may show malignant acini in only
one core. Some areas of malignant prostatic acini are
cut through during additional cutting. Furthermore,
some radical prostatectomy specimens contain
malignant prostatic acini in only one slide as well. Thus,
actual mucin production in prostatic adenocarcinoma
may be more common.

Before the present study, the authors
expected that prostatic adenocarcinoma with mucin
production might express less PSA than those
without mucin production might express less PSA than
those without mucin production. It was found that all
of these mucin producing prostatic adenocarcinomas
also express PSA. Thus, mucin production in
prostatic adenocarcinoma shows no relation with
PSA expression. Nevertheless, PSA immunohisto-
chemical stain is still useful to establish the prostatic
origin of poorly differentiated carcinoma of metastatic
cancer.
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Conclusion

Intraluminal acid mucin and its detection by
special histochemical stains is one of the useful
methods (with high percentage of positivity) in
diagnosing prostatic adenocarcinoma in association
with other architectural and cytological criteria. It
appears as luminal amorphous or delicate, threadlike,
faintly basophilic (blue-tinged) secretion in the
routinely H & E stained sections and can be easily
confirmed with special histochemical stains.
Mucicarmine and colloidal iron stains appear to be
more useful than Alcian blue at pH 2.5 stain according
to their positivity percentage. However, in pathologic
practice, mucicarmine stain is more commonly used
than colloid iron stain due to the difficulty in preparation
and interpretation of the latter stain even though it
seems to be more sensitive and specific for acid mucin
production in prostatic adenocarcinoma and expresses
PSA. There is no correlation between mucin production
and PSA expression in prostatic adenocarcinoma.
However, PSA immunohistochemical stain is still
useful to establish the prostatic origin of poorly
differentiated carcinoma.

Acknowledgements

The authors wish to thank Mr. Swat
Thapichaamporn, Ms. Radtanawan Srinun, Mrs.
Jomkwan Atthaphot, Ms. Kanitthar Srisook, and Mr.
Vicha Sookpatdhee

Potential conflicts of interest

The research for funded the present study
was by the Siriraj Grant for Research Development,
Faculty of Medicine Siriraj Hospital, Mahidol University.

References

1. Kumar V, Abbas AK, Fausto N, Robbins SL,
Cotran RS. Robbins & Cotran pathologic basis of
disease. 7" ed. Philadelphia: Elsevier Saunders;
2005: 1050.

2. Sriplung H, Sontipong S, Martin N, Wiangnon S,
Vootiprux V, Cheirsilpa A, et al. Cancer in Thailand
Vol.III, 1995-1997. Bangkok: Bangkok Medical
Publisher; 2003.

3. Sangruchi S. Annual report of tumor registry in
Siriraj Cancer Center. Bangkok: Siriraj Hospital;
2005:27.

4. Che M, Grignon D. Pathology of prostate cancer.
Cancer Metastasis Rev 2002; 21: 381-95.

5. Taylor NS. Histochemistry in the diagnosis of early
prostatic carcinoma. Hum Pathol 1979; 10: 513-20.

J Med Assoc Thai Vol. 94 No. 2 2011



10.

11

12.

13.

14.

RoJY, Grignon DJ, Troncoso P, Ayala AG. Mucin
in prostatic adenocarcinoma. Semin Diagn Pathol
1988;5:273-83.

Pinder SE, McMahon RF. Mucins in prostatic
carcinoma. Histopathology 1990; 16: 43-6.
RosaiJ. Rosai and Ackerman’s surgical pathology.
9™ ed. Philadelphia: Elsevier Mosby; 2004: 1373.
Epstein JI, Yang XJ. Prostate biopsy interpretation.
3rded. Philadelphia: Lippincott Williams & Wilkins;
2002:70.

Bostwick DG, Dundore PA. Biopsy pathology
of the prostate. London: Chapman & Hall; 1997:
115.

Franks LM, O’shea JD, Thomson AE. Mucin in the
prostate: a histochemical study in normal glands,
latent, clinical and colloid cancers. Cancer 1964;
17:98391.

Hukill PB, Vidone RA. Histochemistry of mucus
and other polysaccharides in tumors. II. Carcinoma
of the prostate. Lab Invest 1967; 16: 395-406.
Montironi R, Vela-Navarrete R, Lopez-Beltran A,
Mazzucchelli R, Bono A. 2005 update on
pathology of prostate biopsies with cancer. Eur
Urol 2006;49: 441-7.

Epstein JI. Diagnostic criteria of limited adeno-
carcinoma of the prostate on needle biopsy.
Hum Pathol 1995; 26: 223-9.

J Med Assoc Thai Vol. 94 No. 2 2011

16.

18.

19.

20.

21.

Varma M, Lee MW, Tamboli P, Zarbo RJ, Jimenez
RE, Salles PG, et al. Morphologic criteria for the
diagnosis of prostatic adenocarcinoma in needle
biopsy specimens. A study of 250 consecutive
cases in a routine surgical pathology practice.
Arch Pathol Lab Med 2002; 126: 554-61.

Grignon DJ, Ro JY, Srigley JR, Troncoso P,
Raymond AK, Ayala AG. Sclerosing adenosis of
the prostate gland. A lesion showing myoepithelial
differentiation. Am J Surg Pathol 1992; 16: 383-91.
Grignon DJ, O’Malley FP. Mucinous metaplasia
in the prostate gland. Am J Surg Pathol 1993; 17:
287-90.

Goldstein NS, Qian J, Bostwick DG. Mucin
expression in atypical adenomatous hyperplasia
of the prostate. Hum Pathol 1995; 26: 887-91.
Epstein JI, Fynheer J. Acidic mucin in the prostate:
can it differentiate adenosis from adenocarcinoma?
Hum Pathol 1992; 23: 1321-5.

Varma M, Jasani B. Diagnostic utility of immuno-
histochemistry in morphologically difficult prostate
cancer: review of current literature. Histopathology
2005;47: 1-16.

Goldstein NS. Immunophenotypic characterization
of 225 prostate adenocarcinomas with intermediate
or high Gleason scores. Am J Clin Pathol 2002;
117:471-7.

229



msasdadulunasinangnunn: meAnmgauvadlagladuilaannmsrsnsneaes
AANgNUNIN Haz/m3a NSl HINaIEaInsI9a1uIY 190 §18 TuNIATTINENEINEN
lsonenuaAss 1T NanegaENing

Alson wasgdy, A159 FAUTEN

pAvas: MeadtNzImaugnUNN NN INENIZYI Tmsr?%fvyuj’)wﬂm”ﬂwm:m?@”mﬁmﬁo, AN IBIITAR LAY
AnwnizAu T iy mm;7GLL@57/7@°§330%14Zumwa\m’oﬂiunviﬁﬁ@@”ﬂijif:n@uﬁu aq1iu Tuargmadnmiingan Saunsn
ZMMJJ‘M‘VVLI’ZQLIQEIZ‘LJJJ;‘,’LNWEJJZ‘JH‘I/YJJ’WZﬁ)E/L’ElW’?.V useitinay ganlunsiiasy u,ﬁz’leifawﬂmlmiﬂ@y@wufumTmmw
i nez m?m?uwnfmwmmafmmawv TuszAtTransnague vve Taaneadanin Fariun1saseiadunse
Yumuwzmmmmmm@wumamiﬁ/@uwmwwmZ‘mmym@mﬂlummu'rvm/mz,mm@mnwmn%

Shgulseaen; iWoAnmIAINE Lm:mmvmmn’zimiwm&nu?ummm@m@ﬂvm’mTmﬂimmu@ﬁ'ﬁm”@’7nmm"1m”m
?“nmum?om'@w@nwmnﬁx\m'@mmmﬁm7nn’;i7°ziym7wmmlqmm@frﬁmu 190 2181 lun1AFTINENFINE [39neLIaATIT
umangaeiion Anw il E/L/Lﬁﬁ/m'Jwﬁum;@mmmm?E}”@yﬁmﬁﬁunmYu mﬁmémnumn fﬁ]ﬁl?";ﬂ’lﬁ‘ﬁjﬂwﬁmﬂ
Wﬁﬂﬂ@fﬁlmummnm\mu 371m (muczcarm/ne Alcian blue 1/) pH 2.5 uag colloidal iron stains) Lm:n’)mnmmiﬂ@mmm
oA (PSA-immunostating) Yummmm/@nwmnwwmmmmﬂomezru

'mmm::oﬁm Lﬁummnrmmw:rmumum/@wmfmﬂimum@wZmﬂ_/mmu@@mﬁwf:zﬁm@y@nwmn QNN
snmwzimangnuan uazATIe anmsladiazaamsa s 190 1elusenang ieuanTIAN WA, 2549 i
iABUNgEAAN WA, 2550 TUNIAITINENTINEN TNmenLIaEs T ananendeniian laedgihiuunan s n1egAnTIAL
(Gleason’s microscopic petterns) °Zu?m”uZmﬁ?m”?f”mﬁ@wmﬁjﬂoﬂ%gﬂ@ﬁﬁ@n@'m?:7_/7_/"17@:;/@Yuﬂ@yﬁmm@;ﬂ/mn’m%’;
zvYﬂﬁfluzbuﬁ'l’l?;n'ri?ﬁ%?uﬂumﬁméy@nwmnYuum'@zmngn@’mmmu uasrhr lneesiiaemaagalmad diemsaam
nzasNAaEuNe Tnelntseeusiuanmaiiy 3 Tiadinat Wisudeuiy Tusefiintsasadadunse (ET@JJWMH‘V/’N

[

2 ay ¥ ¥ adg aso A ° Y~ ‘2 ' = e ! = ! ,
ﬂﬂZﬁlm&lZﬁ)lﬁl@ﬂ?ﬂﬁ)?ﬁ/?ﬁzu?ﬁﬂuﬂ) @é’u’]’ZUE/@JJWL@mﬂﬁ)ﬂ mu%imwmmmm@nwmnmummmw T (Variants of

prostatic adenocarcinoma) A, ::L?ﬂi}/m@@”mﬁuﬁuwﬁnﬁvmmETqm'@mnwmn

WAMSANLA; 988z 93 (177 2181) 9894 Liam@mnwmnwaﬂuoﬂm@ﬂ‘wu@W'wYzm'mﬂ/mmiﬁ/@wwmwwwmiﬂmy
Alafigarinizarsiiaiunan Tuus 1,Nm@mnwm'mmm7mmamszmnmum@wmim%mmif’ e uumaznseenitiaes
wwamiﬁuwwmw@ﬂm 88 (167 718) WaLINABNITEBN mucicarmine 8gAT 83 (157 ) Zwmmnmﬂmmﬂu
Alcian blue 71 pH 2.5 uazsoeinz 91 (171 #181) Inavanmenassiay colloidal iron yna1ewessifmesgnsniinIza
Gadunse (177 178) WnatanmenIseexiiedie

agal: ﬁﬁunmYu@muwu”lmbu'fzmZumﬁ\m'@mnwmmmzm55145714@”0s/miﬁly@yﬁmwmﬁzvTmmﬁ uhumileisludznag
ﬁﬁﬂi‘vfﬁlﬁﬂunﬁmsﬁﬁﬁﬁﬂm SNABNGNNN TN £M9dnFeNsauAz ANMAIZIBNITAR mucicarmine UAE colloidal
iron 78Iz uesHALANGIN Alcian blue 71 pH 2.5 Anaz Yraas tunsiiiaselaina eenslefmlaeiialy mucicarmine
statin Lﬂuwummﬂ%nuLmemamnmv colloidal iron stain fadinszaumaluniaaindeen uaznauLanaiiaenna
huzifomangnuanniidnizasedadunsaiinga) wnmﬂwmmnm@n'ﬁﬁlﬂywmmamemv lufipanduiusriu

LLmﬂ’)ﬁ‘El@.ilWl,ﬂm@E/dﬂ\?JJYJ? Tﬂ%uiumm@yyuﬂmw LN‘VIJJZW’]H[IJ 1A E/L!LUJZN’Z?J@ﬁﬂLéﬂﬂ@Uﬂﬁlﬂﬁlwuﬂﬂ (poorly
differentiated carcinoma) vz JJ:;LNWLLW?ﬂi&’@’IE/:J’IEN@CJEIQ:ﬂu (metastatic cancer) ‘VlWi_/uu mummmmmnm@mnumn

230 J Med Assoc Thai Vol. 94 No. 2 2011




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


