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Prostate cancer (PCa) is considered the most common
malignancy in men globally. Although prostate specific an-
tigen (PSA) is still the only universally utilized biomarker
related to prostate cancer, however PSA is not an ideal
biomarker and its level can be altered by many factors.
The aim of this study is to study serum HI19 and miR-675
expression in prostate cancer patients and their potential
diagnostic & prognostic significance targeting to find a
non-invasive biomarker. This study comprised 25 PCa pa-
tients and 25 healthy controls. The expression of serum
H19 and miR-675 was detected by real-time polymerase
chain reaction while N-Cadherin as an adhesion marker
was measured by ELISA (enzyme-linked immunosorbent
assay). The expression levels of serum HI19 and miR-675
were increased in prostate cancer patients compared with
controls. Also serum level of N-cadherin was higher in
prostate cancer patients. Upregulation of HI19 and miR-
675 correlated with PCa metastasis and higher Gleason
score. By using the ROC curve, the sensitivity of H19 and
miR-675 was higher than PSA for the diagnosis of PCa. The
results suggest that H19 and miR-675 expression could be
considered potential noninvasive diagnostic and prognostic
biomarkers for PCa.

Keywords: Prostate cancer; H19; miRNA-675; N Cadherin;
Adhesion; Biomarker.

H19 TA mikpoPHK-675 AK TTOTEHLIIMHI
BIOMAPKEPU PAKY ITPOCTATHU

© IHCTUTYT KIIITUHHOT BIOJIOTTI TA TEHETUYHOI
IHXEHEPIT HAH YKPATHM, 2026
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Pak npocratu (PIT) BBaxkaeTbcsl HaWMOIIMPEHILIMM
3JIOSIKICHUM YTBOPEHHSIM CepeJl YOJIOBiKiB MO BChOMY
cBiTy. Xoua mpoctaT-crienudiunuii antureH (I1CA)
IIOCi € EAMHUM YHiBepCaJIbHO BUKOPHMCTOBYBAaHUM 0i0-
MapKepoM, TMOB’SI3aHUM i3 pakoM IpPOCTaTH, BiH HE €
ineanbHUM, i 6arato (akTopiB MOXYTb 3MiHIOBAaTH 1O-
ro piBeHb. MeTa LIbOTO MOCIIIKEHHS MOJISTaja y BUB-
yeHHi ekcrnpecii H19 ta miR-675 y cuposarui mna-
LIEHTIB i3 pakoM IPOCTaTH Ta IXHbOI IMOTEHILIHHOI i
MIPOTHOCTUYHOI 3HAYYIIOCTI JIJI BUSIBJICHHSI HeiHBa3UB-
Horo Oiomapkepa. Y4YacHMKaMM IIbOTO JOCJIiIKEHHS
cTayid 25 MallieHTiB i3 pakoM MPOCTaTu Ta 25 300pOBUX
oci6 mrsa koutpomo. Excmpeciro HI9 ta miR-675 y
cupoBatli BusBIsIA 3a goromororo I1JIP B peanbHO-
My yaci, a N-KafareprvH sik MapKep aaresii BUMiploBaiu
3a moromoroio IPA (imyHodepMmeHTHOrO aHamizy). PiB-
Hi exkcrpecii H19 ta miR-675 B cupoBarui Oyau Bu-
UMW B TIALIIEHTIB i3 pakoM TPOCTaTH TOPiBHSIHO 3
KOHTpOJIbHOIO Tpymoro. Kpim Toro, piBeHb N-Kaare-
pUHY B cupoBarli OyB BUIIMM y IAlLi€HTIB i3 pakoM
npocratu. IligBuineHa ekcrmpecis H19 ta miR-675
KopeJioBajia 3 MeTacrta3aMy paky IpOCTaTu i BUIIOIO
olliHkoo 3a 1kanow I[icona. Kpusa ROC npoaeMoH-
CTpyBaJia, IO MJISI MiaTHOCTUKM PAaKy MPOCTaTH YYT-
quBictk H19 Ta miR-675 6yna Bumiowo, Hix ITICA.
3riiHO 3 OTpUMaHMMM pesyibTaTaMu ekcnpecito H19
Ta mMiR-675 MoXHa BBaXaTH IOTEHILIMHUM HeiHBa-
3UBHMM MiarHOCTUYHWMM Ta TPOTHOCTUYHUM Oiomap-
KEpOM paKky IpocCTaTHu.

Karouosi caoea: pak mpocratu, H19, mMikpoPHK-675,
N-kaarepuH, anresist, 6iomapkep.

REFERENCES

Al Shareef, Z., Al-Shahrabi, R., Saheb Sharif-Askari, F.,
AlDhmanie, A., Alshamsi, Y., Zarooni, A.A., and
Bendardaf, R., Incidence and risk factors of prostate
cancer among the Northern and Eastern parts of
the United Arab Emirates population, The Prostate,
2024, vol. 84, no. 2, pp. 185—192. https://doi.org/
10.1002/pros.24637

Alhamzo, J.S.J., and Abdulazeez, A.M., Prostate cancer:
MRI image detection based on deep learning — a
review, Indones. J. Computer Sci., 2024, vol. 13, no. 3.
https://doi.org/10.33022/ijcs.v13i3.4045

Azzalini, E., and Bonin, S., Molecular diagnostics of pro-
state cancer: impact of molecular tests, Asian. J.
Androl., 2024, vol. 26, no.6, pp. 562—566. https://
https://doi.org/10.4103/aja202411

ISSN 0564—3783. Llumonoeis i eenemura. 2026. T. 60. No 2



[ | Pegpepamu cmameii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2026 p. |

Bacci, L., Aiello, A., Ripoli, C., Loria, R., Pugliese, D.,
Pierconti, F., Rotili, D., Strigari, L., Pinto, F., Bas-
si, P.F., et al., H19-dependent transcriptional regu-
lation of B3 and P4 integrins upon estrogen and
hypoxia favors metastatic potential in prostate can-
cer, Int. J. Mol. Sci., 2019, vol. 20, no. 16, pp. 4012.
https://doi.org/10.3390/ijms20164012

Bozgeyik, E., and Bozgeyik, 1., Non-coding RNA va-
riations in oral cancers: a comprehensive review,
Gene, 2023, vol. 851, pp. 147012. https://doi.org/10.
1016/j.gene.2022.147012

Cai, X., and Cullen, B.R., The imprinted H19 noncod-
ing RNA is a primary microRNA precursor, RNA,
2007, vol. 13, no. 3, pp. 313—316. https://doi.org/
10.1261/rna.351707

Chen, X., Li, Y., Zuo, C., Zhang, K., Lei, X., Wang, J.,
Yang, Y., Zhang, J., Ma, K., Wang, S., et al., Long
non-coding RNA HI19 regulates glioma cell growth
and metastasis via miR-200a-mediated CDK6 and
ZEBI1 expression, Front. Oncol., 2021, vol. 11,
pp. 757650. https://doi.org/10.3389/fonc.2021.757650

Conti, D.V., Darst, B.F., Moss, L.C., Saunders, E.J.,
Sheng, X., Chou, A., Strom, S.S., et al., Trans-an-
cestry genome-wide association meta-analysis of
prostate cancer identifies new susceptibility loci and
informs genetic risk prediction, Nat. Genet., 2021,
vol. 53, no. 1, pp. 65—75. https://doi.org/10.1038/
s41588-020-00748-0

Darmadi, D., Chugaeva, U.Y., Saleh, R.O., Hjazi, A.,
Saleem, H.M., Ghildiyal, P., Alwaily, E.R., Ala-
wadi, A., Alnajar, M.J., and Ihsan, A., Critical ro-
les of long noncoding RNA HI19 in cancer, Cell
Biochem. Func., 2024, vol. 42, no. 3, pp. ¢4018.
https://doi.org/10.1002/cbf.4018

Debnath, P., Huirem, R.S., Dutta, P., and Palchaudhuri,
S., Epithelial-mesenchymal transition and its trans-
cription factors, Biosci. Rep., 2022, vol. 42, no. 1,
pp. BSR20211754. https://doi.org/10.1042/BSR202
11754

Dey, B.K., Pfeifer, K., and Dutta, A., The H19 long
noncoding RNA gives rise to microRNAs miR-
675-3p and miR-675-5p to promote skeletal muscle
differentiation and regeneration, Genes Dev., 2014,
vol. 28, no. 5, pp. 491—501. https://doi/10.1101/gad.
234419.113

Drivalos, A., Chrisofos, M., Efstathiou, E., Kapranou, A.,
Kollaitis, G., Koutlis, G., Antoniou, N., Karanasta-
sis, D., Dimopoulos, M.A., and Bamias, A., Expres-
sion of aS5-integrin, a7-integrin, E-cadherin, and
N-cadherin in localized prostate cancer, Urologic
Oncology: Seminars and Original Investigations, 2016,
vol. 34, no. 4, pp. 165.e11—165.¢18. https://doi.org/
10.1016/j.urolonc.2015.11.016

Fares, J., Fares, M.Y., Khachfe, H.H., Salhab, H.A.,

ISSN 0564—3783. Llumonoeis i eenemura. 2026. T. 60. No 2

and Fares, Y., Molecular principles of metastasis: a
hallmark of cancer revisited, Signal Transduction and
Targeted Therapy, 2020, vol. 5, no. 1, pp. 28. https://
doi.org/10.1038/s41392-020-0134-x

Gao, L.M., Xu, S.F., Zheng, Y., Wang, P., Zhang, L.,
Shi, S.S., Wu, T., Li, Y., Zhao, J., Tian, Q., et al.,
Long non-coding RNA HI19 is responsible for the
progression of lung adenocarcinoma by mediating
methylation-dependent repression of CDH1 promo-
ter, J. Cell. Mol. Med., 2019, vol. 23, no. 9, pp. 6411—
6428. https://doi.org/10.1111/jcmm.14533

Graga, I., Pereira-Silva, E., Henrique, R., Packham, G.,
Crabb, S.J., and Jerynimo, C., Epigenetic modula-
tors as therapeutic targets in prostate cancer, Clin.
Epigenet., 2016, vol. 8, no. 1, pp. 98. https://doi.org/
10.1186/s13148-016-0264-8

Herman, A.B., Tsitsipatis, D., and Gorospe, M., Inte-
grated IncRNA function upon genomic and epige-
nomic regulation, Mol. Cell, 2022, vol. 82, no. 12,
pp. 2252—2266. https://doi.org/10.1016/j.molcel.2022.
05.027

John, J., Adam, A., Kaestner, L., Spies, P., Mutambir-
wa, S., Lazarus, J., et al., The South African prostate
cancer screening guidelines, South Afric. Med. J.,
2024, vol. 114, no. 5, pp. 15—18. https://hdl.handle.
net/10520/ejc-m_samj v114 n5_a7

Karamali, N., Daraei, A., Rostamlou, A., Mahdavi, R.,
Akbari Jonoush, Z., Ghadiri, N., Mahmoudi, Z.,
Mardi, A., Javidan, M., Sohrabi, S.S., and Barada-
ran, B., Decoding contextual crosstalk: revealing
distinct interactions between non-coding RNAs and
unfolded protein response in breast cancer, Cancer
Cell Int., 2024, vol. 24, no. 1, pp. 104. https://doi.
org/10.1186/s12935-024-03296-3

Kratzer, T.B., Mazzitelli, N., Star, J., Dahut, W.L., Je-
mal, A., and Siegel, R.L., Prostate cancer statistics,
CA: A Cancer J. Clinicians, 2025. https://doi.org/10.
3322/caac.70028

Lecerf, C., Le Bourhis, X., and Adriaenssens, E., The
long non-coding RNA H19: an active player with
multiple facets to sustain the hallmarks of cancer,
Cell. Mol. Life Sci., 2019, vol. 76, pp. 4673—4687.
https://doi.org/10.1007/s00018-019-03240-z

Lee, K.M., Nelson, T.J., Bryant, A., Teerlink, C.C.,
Gulati, R., Pagadala, M.S., and Lynch, J.A., Genetic
risk and likelihood of prostate cancer detection on
first biopsy by ancestry, JNCI, 2024, vol. 116, no. 5,
pp. 753—757. https://doi.org/10.1093/jnci/djae002

Li, J., Zhang, G., Liu, C.G., Xiang, X., Le, M.T.,
Sethi, G., Wang, L., Goh, B.C., and Ma, Z., The
potential role of exosomal circRNAs in the tumor
microenvironment: insights into cancer diagnosis and
therapy, Theranostics, 2022, vol. 12, no. 1, pp. 87—
104. https://doi.org/10.7150/thno.64096

99



[ | Pegpepamu cmamelii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2026 p. [ |

Liao, J., Chen, B., Zhu, Z., Du, C., Gao, S., Zhao, G.,
Zhao, P., Wang, Y., Wang, A., Schwartz, Z., et al.,
Long noncoding RNA (IncRNA) H19: an essential
developmental regulator with expanding roles in
cancer, stem cell differentiation, and metabolic di-
seases, Genes Dis., 2023, vol. 10, no. 4, pp. 1351—
1366. https://doi.org/10.1016/j.gendis.2023.02.008

Liao, S., Yu, C., Liu, H., Zhang, C., Li, Y., and Zhong,
X., Long non-coding RNA H19 promotes the
proliferation and invasion of lung cancer cells and
regulates the expression of E-cadherin, N-cadherin,
and vimentin, OncoTargets and Therapy, 2019, vol.
12, pp. 4099—4107. https://doi.org/10.2147/0TT.
S185156

Liu, C., Chen, Z., Fang, J., Xu, A., Zhang, W., and
Wang, Z., H19-derived miR-675 contributes to
bladder cancer cell proliferation by regulating p53
activation, Tumor Biol., 2016, vol. 37, pp. 263—270.
https://doi.org/10.1007/s13277-015-3779-2

Mahal, B.A., Aizer, A.A., Efstathiou, J.A., and Nguy-
en, P.L., Association of very low prostate-specific
antigen levels with increased cancer-specific death in
men with high-grade prostate cancer, Cancer, 2016,
vol. 122, no. 1, pp. 78—83. https://doi.org/10.1002/
cncr.29691

McNeal, J.E., Redwine, E.A., Freiha, F.S., and Stamey,
T.A., Zonal distribution of prostatic adenocarcino-
ma: correlation with histologic pattern and direction
of spread, Amer. J. Surgical Pathol., 1988, vol. 12,
no. 12, pp. 897—906

Montanari, M., Rossetti, S., Cavaliere, C., D’Aniello, C.,
Malzone, M.G., Vanacore, D., Franco, R.D., Man-
tia, E.L., Iovane, G., Piscitelli, R., et al., Epithelial—
mesenchymal transition in prostate cancer: an
overview, Oncotarget, 2017, vol. 8, no. 21, pp. 35376—
35389. https://doi.org/10.18632/oncotarget.15686

Moreira-Silva, F., Henrique, R., and Jerynimo, C., From
therapy resistance to targeted therapies in prostate
cancer, Frontiers in Oncology, 2022, vol. 12, pp.
877379. https://doi.org/10.3389/fonc.2022.877379

Nalla, A.K., Estes, N., Patel, J., and Rao, J.S., N-
cadherin mediates angiogenesis by regulating mo-
nocyte chemoattractant protein-1 expression via PI3K/
Akt signaling in prostate cancer cells, Exper. Cell
Res., 2011, vol. 317, no. 17, pp. 2512—2521. https://
doi.org/10.1016/j.yexcr.2011.07.024

Nokkeaw, A., Thamjamrassri, P., Chantaravisoot, N.,
Tangkijvanich, P., and Ariyachet, C., Long non-
coding RNA H19 promotes proliferation in hepa-
tocellular carcinoma cells via H19/miR-107/CDK6
axis, Oncol. Res., 2023, vol. 31, no. 6, pp. 989—1005.
https://doi.org/10.32604/0r.2023.030395

Peperstraete, E., Lecerf, C., Collette, J., Vennin, C.,
Raby, L., Volkel, P., Angrand, P.O., Winter, M.,

100

Bertucci, F., Finetti, P., et al., Enhancement of
breast cancer cell aggressiveness by IncRNA H19
and its miR-675 derivative: insight into shared and
different actions, Cancers, 2020, vol. 12, no. 7, pp.
1730. https://doi.org/10.3390/cancers12071730

Pope, C., Piekos, S.C., Chen, L., Mishra, S., and
Zhong, X.B., The role of H19, a long non-coding
RNA, in mouse liver postnatal maturation, PLoS
One, 2017, vol. 12, no. 11, p. e0187557. https://doi.
org/10.1371/journal.pone.0187557

Rivera-Izquierdo, M., Perez de Rojas, J., Martinez-
Ruiz, V., Pérez-Gymez, B., Sanchez, M.J., Khan,
K.S., and Jiménez-Moleyn, J.J., Obesity as a risk
factor for prostate cancer mortality: a systematic
review and dose-response meta-analysis of 280,199
patients, Cancers, 2021, vol. 13, no. 16, pp. 4169.
https://doi.org/10.3390/cancers13164169

Roche, J., The epithelial-to-mesenchymal transition in
cancer, Cancers, 2018, vol. 10, no. 2, pp. 52. https://
doi.org/10.3390/cancers10020052

Shaker, O.G., Safa, A., Khairy, A., and Abozeid, N.F.,
Serum long non-coding RNA H19/micro RNA-
675-5p axis as a probable diagnostic biomarker
in inflammatory bowel disease, Mol. Biol. Rep.,
2023, vol. 50, no. 11, pp. 9029—9036. https://doi.
org/10.1007/s11033-023-08777-8

Singh, N., Ramnarine, V.R., Song, J.H., Pandey, R.,
Padi, S.K., Nouri, M., Olive, V., Kobelev, M., Oku-
mura, K., McCarthy, D., et al., The long nonco-
ding RNA HI19 regulates tumor plasticity in neu-
roendocrine prostate cancer, Nat. Commun., 2021,
vol. 12, p. 7349. https://doi.org/10.1038/s41467-021-
26901-9

Steenbuck, I.D., Cosenza-Contreras, M., Froehlich, K.,
Mayer, B., Kurowski, K., Werner, T., Reinold, M.,
Fahrner, M., Hause, F., Seredynska, A., et al., Serum
proteome profiling identifies N-cadherin and C-Met
as early marker candidates of therapeutic response to
neoadjuvant chemotherapy in breast cancer, bioRxiv,
2024. https://doi.org/10.1101/2024.05.24.595719

Tao, S., Wang, J., Li, F., Shi, B., Ren, Q., Zhuang, Y.,
and Qian, X., Extracellular vesicles released by hy-
poxia-induced tumor-associated fibroblasts impart
chemoresistance to breast cancer cells via long
noncoding RNA HI19 delivery, FASEB J., 2024,
vol. 38, no. 2, p. €23165. https://doi.org/10.1096/
17.202300203R

Thakur, K.K., Kumar, A., Banik, K., Verma, E., Kha-
toon, E., Harsha, C., and Kunnumakkara, A.B., Long
noncoding RNAs in triple-negative breast cancer: a
new frontier in the regulation of tumorigenesis, J.
Cell. Physiol., 2021, vol. 236, no. 12, pp. 7938—7965.
https://doi.org/10.1002/jcp.30463

Tiwari, N., Gheldof, A., Tatari, M., and Christofori, G.,

ISSN 0564—3783. Llumonoeis i eenemura. 2026. T. 60. No 2



[ | Pegpepamu cmameii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2026 p. |

EMT as the ultimate survival mechanism of can-
cer cells, Semin. Cancer Biol., 2012, vol. 22, no. 3,
pp. 194—207. https://doi.org/10.1016/j.semcancer.2012.
02.013

VanGuilder, H.D., Vrana, K.E., and Freeman, W.M.,
Twenty-five years of quantitative PCR for gene ex-
pression analysis, Biotechniques, 2008, vol. 44, no. 5,
pp. 619—626. https://doi.org/10.2144/000112776

Vennin, C., Spruyt, N., Dahmani, F., Julien, S., Ber-
tucci, F., Finetti, P., Thierry, C., Bourette, P.R.,
Bourhis, X.L., and Adriaenssens, E., H19 non-cod-
ing RNA-derived miR-675 enhances tumorigenesis
and metastasis of breast cancer cells by downregulat-
ing ¢-Cbl and Cbl-b, Oncotarget., 2015, vol. 6, no. 30,
pp. 29209—29223. https://doi.org/10.18632/oncotar
get.4976

Vergara, D., Simeone, P., Franck, J., Trerotola, M.,
Giudetti, A., Capobianco, L., Tinelli, A., Bellomo,
C., Fournier, 1., Gaballo, A., et al., Translating
epithelial mesenchymal transition markers into the
clinic: novel insights from proteomics, EuPA Open
Proteomics, 2016, vol. 10, pp. 31—41. https://doi.
org/10.1016/j.euprot.2016.01.003

Wang, G., Zhao, D., Spring, D.J., and DePinho, R.A.,

ISSN 0564—3783. Llumonoeis i eenemura. 2026. T. 60. No 2

Genetics and biology of prostate cancer, Genes and
Development, 2018, vol. 32, no. 17—18, pp. 1105—
1140. https://doi.org/10.1101/gad.315739.118
Yan, J., Zhang, Y., She, Q., Li, X., Peng, L., Wang, X.,
Liu, S., Shen, X., Zhang, W., Dong, Y., et al., Long
noncoding RNA H19/miR-675 axis promotes gastric
cancer via FADD/Caspase 8/Caspase 3 signaling
pathway, Cell. Physiol. Biochem., 2017, vol. 42, no. 6,
pp. 2364—2376. https://doi.org/10.1159/000480028
Zhang, W., Zhou, K., Zhang, X., Wu, C., Deng, D., and
Yao, Z., Roles of the H19/microRNA-675 axis in the
proliferation and epithelial-mesenchymal transition
of human cutaneous squamous cell carcinoma cells,
Oncology Reports, 2021, vol. 45, no. 4, p. 39. https://
doi.org/10.3892/0r.2021.7990
Zhu, M., Chen, Q., Liu, X., Sun, Q., Zhao, X., Deng,
R., Wang, Y., Huang, J., Xu, M., Yan, J., and Yu,
J., IncRNA H19/miR-675 axis represses prostate
cancer metastasis by targeting TGFBI, FEBS J.,
2014, vol. 281, no. 16, pp. 3766—3775. https://doi.
org/10.1111/febs.12902
Received May 24, 2025
Received July 23, 2025
Accepted March 18, 2026

101




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /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 false
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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

  /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /RUS <>
    /UKR <>
  >>
  /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


