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Abstract.    This study included 62 breast biopsy cases; 39 invasive 

breast carcinoma, 11 non-invasive carcinoma cases and 12 benign 

breast lesions.  Immunohistochemical cases revealed; ductal and 

mucinous carcinoma, epithelial component in metaplastic carcinoma, 

and benign breast lesions were positive to E-cadherin. All lobular 

carcinomas, sarcomatoid component of metaplastic carcinoma and 

neuroendocrine carcinoma were totally negative to E-cadherin. 

However, 45.5% of invasive ductal carcinoma, all lobular carcinomas, 

plus all benign breast lesions showed positive reaction to high 

molecular weight cytokeratin.  Cases of ductal carcinoma in situ were 

all negative to high molecular weight cytokeratin.  Previous results 

concluded that immunohistochemical study of E-cadherin expression 

was recommended as a tool to differentiate between challenging cases 

of lobular and ductal carcinoma lesions as it has no role in 

differentiating ductal hyperplastic cases from ductal carcinoma in situ. 

In contrast, high molecular weight cytokeratin has no role in 

discriminating lobular from ductal carcinoma, thus it can differentiate 

between ductal hyperplasia and ductal carcinoma in situ. 

Keywords: E-cadherin, High molecular weight cytokeratin, ductal 

carcinoma, lobular carcinoma, immunohistochemistry. 
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Introduction 

Invasive ductal carcinoma (IDC) and invasive lobular carcinoma (ILC) 

are the most common malignancies of the breast, accountable for 80% 

and 15% of all
 
invasive breast tumors, respectively

[1,2]
.  Both tumor 

subtypes
 
are distinguished on the basis of their histology, with ductal

 

tumors tending to form glandular structures, whereas lobular
 
tumors are 

less cohesive and tend to invade in a single file. 

The distinction of ductal and lobular types of invasive mammary 

carcinoma is clinically important; lobular tumors often grow slowly than 

ductal tumors,
 
and are more often estrogen and progesterone receptor 

positive. Plus, they have a lower vascular endothelial growth factor 

expression, different metastatic patterns
 

and are less response to 

neoadjuvant therapy
[3-9]

.
 

The differentiation between these two tumor entities may present a 

challenge in breast core needle biopsies, and poorly differentiated 

carcinomas showing equivocal histological features with a diffuse 

infiltrating pattern as well as in the pleomorphic variant of invasive 

lobular carcinoma.  A similar diagnostic challenge also occur in situ 

carcinomas of the breast.  Although, some in situ carcinomas composed 

of distinct lobular and ductal components have been categorized as truly 

mixed lesions, other tumors cannot be classified owing to the presence of 

equivocal histological features.  Lobular carcinoma in situ (LCIS) may be 

mimicked by low-grade ductal carcinoma in situ (DCIS) with a solid 

growth pattern involving terminal ducts and lobules
[1,2,10]

.  

E-cadherin is a member of a family of transmembrane glycoproteins 

responsible for the Ca2+-dependent cell-cell adhesion mechanism, and 

has been demonstrated to be involved in organogenesis and 

morphogenesis
[11-13]

.  In epithelial cells, E-cadherin is considered one of 

the key molecules for the formation of the intercellular junctional 

complex and for the establishment of cell polarization
[13]

.  Expression of 

reduced numbers of functionally active E-cadherin molecules has been 

observed in aggressive tumors of the esophagus, ovary, and stomach
[14-

16]
. Moreover, a decreased expression of E-cadherin is thought to be 

associated with invasiveness of the tumor cells.  Previous investigators 

studied its value in discriminating subtypes of mammary carcinoma
[17]

.  

Additionally, many studies suggest the usefulness of cytokeratin in 
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differentiating histological subtypes of breast carcinomas, whether 

invasive or non-invasive
[18]

. 
 

The aim of the present study is to examine the pattern of E-cadherin 

and high molecular weight cytokeratin expression in a series of ductal 

and lobular carcinomas of the breast in lumpectomy, and mastectomy 

specimens as to evaluate their role in the classification of carcinomas 

with equivocal features.  

Materials and Methods 

Fifty retrospective breast biopsy specimens containing mammary 

carcinoma, and 12 non-malignant biopsies from the surgical pathology 

files of the Department of Pathology, King Abdulaziz University 

Hospital, Jeddah were selected. 

Hematoxylin & Eosin (H&E) stained slides were reviewed to 

establish a diagnosis with histological type and tumor grade based on an 

established criteria
[1-3]

.  All invasive carcinomas were graded using the 

modified combined histological grading system as described by Bloom 

and Richardson
[19]

.  After the initial histological examination, cases were 

classified into invasive ductal carcinoma (IDC; n = 22), ductal carcinoma 

in situ (DCIS; n = 7), invasive lobular carcinoma (ILC; n = 10), lobular 

carcinoma in situ (LCIS; n = 4), mucoid carcinomas (n = 3), metaplastic 

carcinoma with sarcomatoid features (n = 3), and small cell 

neuroendocrine carcinoma (n = 1). Additional 6 cases with fibrocystic 

changes and 6 fibroadenoma were also evaluated.  

Immunohistochemical assay was performed on formalin-fixed 

paraffin-embedded sections and an automated immunostainer (Ventana 

Medical Systems, Inc., Tucson, AZ USA) as described in manufacturer 

manual.  Five-micrometer thick sections were cut and deparaffinized in 

xylene and rehydrated in graded alcohols.  Slides were steamed in a 0.01-

mol/L concentration of sodium citrate buffer (pH 6.0) for 20 min. 

Endogenous peroxidase activity was blocked with 3% hydrogen peroxide 

in methanol for 20 min.  After blocking with 1.5% normal horse serum in 

automation, buffer slides were incubated with the monoclonal antibodies 

against E-cadherin (1:200 dilution), and a high molecular weight 

cytokeratin (HMWCK) (1:100 dilution) for 1 hr.  Slides then were 

incubated for 30 min  at 37°C with secondary antibody followed by 

Detection System, and counterstained with hematoxylin.  Negative 
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control sections were made by exclusion of the primary antibody. 

Positive control sections were obtained from sections of normal breast 

tissue for E-cadherin and skin for HMWCK.  Positive histological 

reaction for E-cadherin antibodies used was visualized as cell membrane 

brown linear staining; whereas, for high molecular weight cytokeratin 

positivity appeared as cytoplasmic and cell membrane brown stain. A 

semi quantitative scoring system was used to score immunohistochemical 

positivity.  The intensity of immunohistochemical staining was graded on 

a scale of 0 to 3 (0 = no staining, 1 = equivocal, weak intensity, 2 = 

unequivocal, moderate intensity, and 3 = unequivocal, high intensity). 

Positive immunohistochemical staining was defined as unequivocal 

staining of at least 50% of the neoplastic cells. 

Results 

Invasive ductal carcinomas were histologically graded as GI; 3 

cases, GII; 16 cases, and GIII; 3 cases.  All grade I and II cases showed 

strong positive immunostaining (score+3) to the E-cadherin visualized in 

the cell membrane of tumor cells, whereas staining intensity and score 

was relatively reduced in high grade tumors (score+1-2) (Fig. 1a).  All 

cases of DCIS showed a strong E-cadherin staining (Fig. 2a). 

  

Fig.  1. Immunohistochemical staining for E–cadherin: A) Poor differentiated ductal 

carcinoma showing cord-like arrangement of malignant cells. Note, a moderate 

intensity staining of E-cadherin (ABC, X 400).  B) Invasive lobular carcinoma 

totally negative to E-cadherin. Note, a positive staining ductal structures (ABC, X 

400). 

A B 
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Fig. 2. Immunohistochemical staining for E–cadherin: A) DCIS showing solid pattern of 

non-invasive component strongly positive to E-cadherin (ABC, X 200). B) LCIS 

totally negative to E-cadherin. Note, positive staining ductal structures (ABC, X 

200). 

 

 

Fig. 3. Positive Immunohistochemical staining for E–cadherin in benign breast lesions 

(ABC, X 100). 

Similarly, cases of mucinous, the epithelial component in 

metaplastic carcinoma as well as fibroadenoma cases and fibrocystic 

diseases, showed a strong positive cell membrane staining to E-cadherin 

(Fig. 3). 

On the other hand, invasive lobular carcinomas [GII; 9 cases and 

GIII 1 case] and lobular carcinoma in situ were all negative to E-

A B 
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cadherin. (Fig. 1b, and 2b, respectively). Sarcomatoid areas in 

metaplastic carcinomas and neuroendocrine carcinoma were also 

negative to E-cadherin. 

High molecular weight cytokeratin showed positive cytoplasmic 

staining in 10 cases (45.5%) of IDC, while none of DCIS, mucinous 

carcinoma, neuroendocrine carcinoma or epithelial component in 

metaplastic carcinoma showed immunopositivity. Thus, all ILC, LCIS, 

fibroadenoma and hyperplastic ductal lesions (100%) showed strong 

positive HMWCK (Fig. 4).   

 

 

 

Fig. 4. Immunohistochemical staining of HMWCK: A) Negative staining in DCIS (ABC, 

X 100), B) Negative staining in IDC (ABC, X 100), and C) Positive staining in ILC 

(ABC, X 100). 

Discussion 

In the present series, the expression of E-cadherin in 62 breast 

lesions, including benign, in situ and invasive mammary carcinomas 

were analyzed.  It was found that E-cadherin positivity was prominent 

A B 

C 
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feature of ductal carcinomas (both invasive and non-invasive).   

However, it was negative in the lobular carcinomas. 

All cases of DCIS and IDC cases showed moderate to strong 

membrane expression of E-cadherin, as seen in the non-neoplastic 

mammary epithelium including fibrocystic changes, and fibroadenoma.  

In contrast, membrane expression of E-cadherin was not identified in 

ILCs or LCIS.  Previous studies have shown a reduced expression of E-

cadherin in approximately 50% of mammary carcinomas in association 

with high histological grade, nodal metastases, and the loss of estrogen 

and progesterone receptors
[20-26]

.  However, not all studies confirmed 

these findings.  Geza et al.
[27]

 reported that 2% of 42 ILCs showed a 

moderate reactivity to E-cadherin and 6% of cases of LCIS showed weak 

and focal reactivity. Hence, the only E-cadherin–positive ILC case was 

diagnosed histologically as pleomorphic lobular carcinoma and was 

associated with an intermediate-grade solid DCIS component.  He 

suggested that because of the well-known difficulty of differentiating the 

pleomorphic variant of lobular carcinoma from ductal carcinoma with a 

dispersed infiltrating pattern, this tumor likely represents an example of 

the latter. 

In concordance of our results, other studies observed that invasive 

lobular carcinoma (ILC) and LCIS, showed complete loss of expression 

of E-cadherin
[20,21,28]

.  These studies showed that E-cadherin gene 

mutations and loss of the wild-type allele by loss of heterozygosity is the 

predominant mechanism. Thus, E-cadherin protein expression frequently 

is lost in the lobular carcinoma, indicating that E-cadherin acts as a 

classic tumor suppressor gene
[29-31]

.  E-cadherin germline mutations in 

gastric and lobular breast carcinoma were reported recently, suggesting 

the importance of E-cadherin mutations in tumorigenesis.  Hence, there is 

emerging evidence that E-cadherin is associated specifically with the 

lobular phenotype of breast carcinoma Furthermore, E-cadherin 

inactivation might have a crucial role in the dispersed and discohesive 

growth pattern in LCIS and ILC
[28,29]

.  However, the practicality of using 

E-cadherin expression to differentiate between ductal and lobular 

carcinomas in a large series, including cases with equivocal features, has 

not been evaluated. 

Some studies in breast cancer have demonstrated that aberrant E-

cadherin expression is associated with high-grade, estrogen receptor 
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(ER)-negative, and metastatic breast carcinomas. However, other studies 

have failed to confirm any correlation between E-cadherin membrane 

expression and tumor size, grade, tubule formation, nuclear 

pleomorphism, mitotic activity, estrogen and progesterone receptor 

status, and CerbB-2 over expression in IDCs
[27,32]

.  Contradictory finding 

among different research works denotes that no consistent correlation of 

E-cadherin staining emerged with any of clinicopathological features of 

ductal carcinomas.  

As regards to HMWCK, no specific differential value between 

ductal and lobular carcinoma has been obtained in our series.  In 

contradictory to previous reports, which concluded that HMWCK was 

mainly positive in lobular carcinoma while it was mostly negative in 

ductal carcinoma
[18,33]

.  The main diagnostic value of HMWCK was 

between breast masses showing hyperplastic changes and ductal 

carcinoma in situ, and between DCIS and invasive ductal carcinoma
[34,35]

.   

Conclusion 

From the present results, we conclude that immunohistochemical 

study of E-cadherin expression is recommended as a tool to differentiate 

between challenging cases of lobular and ductal carcinoma lesions, both 

non-invasive and invasive. Additionally, it has no role in differentiating 

ductal hyperplastic cases from ductal carcinoma in situ.  In contrast, high 

molecular weight cytokeratin that has no role in discriminating lobular 

from ductal carcinoma, while it can differentiate between ductal 

hyperplasia and ductal carcinoma in situ. 

References 

[1] Rosen PP. The pathological classification of human mammary carcinoma: past, present and 

future. Ann Clin Lab Sci 1979; 9(2):  144-156. 

[2] Tulinius H, Bjarnason O, Sigvaldason H, Bjarnadottir G, Olafsdottir G. Tumours in 

Iceland. 10. Malignant tumours of the female breast. A histological classification, laterality, 

survival and epidemiological considerations. APMIS 1988, 96(3):  229-238. 

[3] Coradini D, Pellizzaro C, Veneroni S, Ventura L, Daidone MG. Infiltrating ductal and 

lobular breast carcinomas are characterized by different interrelationships among markers 

related to angiogenesis and hormone dependence. Br J Cancer  2002; 87(10):  1105-1111. 

[4] Krüger S, Fahrenkrog T, Müller H. Proliferative and apoptotic activity in lobular breast 

carcinoma. Int J Mol Med  1999; 4(2):  171-174. 

[5] Lee AH, Dublin EA, Bobrow LG, Poulsom R. Invasive lobular and invasive ductal 

carcinoma of the breast show distinct patterns of vascular endothelial growth factor 

expression and angiogenesis. J Pathol  1998; 185(4):  394-401. 



Differential Expression of E-Cadherin and High Molecular Weight Cytokeratin… 25

[6] Günther K, Merkelbach-Bruse S, Amo-Takyi BK, Handt S, Schröder W, Tietze L.  

Differences in genetic alterations between primary lobular and ductal breast cancers 

detected by comparative genomic hybridization.  J Pathol  2001; 193(1):  40-47. 

[7] Peiro G, Bornstein BA, Connolly JL, Gelman R, Hetelekidis S, Nixon AJ, Recht A, 

Silver B, Harris JR, Schnitt SJ.  The influence of infiltrating lobular carcinoma on the 

outcome of patients treated with breast-conserving surgery and radiation therapy. Breast 

Cancer Res Treat  2000; 59(1):  49-54. 

[8] Jain S, Fisher C, Smith P, Millis RR, Rubens RD.  Patterns of metastatic breast cancer in 

relation to histological type. Eur J Cancer  1993; 29A(15):  2155-2157. 

[9] Borst MJ, Ingold JA. Metastatic patterns of invasive lobular versus invasive ductal 

carcinoma of the breast. Surgery 1993; 114(4):  637-642. 

[10] Devilee P, Tavassoli FA. World Health Organization: Tumors of the Breast and Female 

Genital Organs. Oxford, 2003. 

[11] Takeichi M. Cadherin cell adhesion receptors as a morphogenetic regulator.  Science  

1991; 251(5000):  1451-1455. 

[12] Takeichi M. Morphogenetic roles of classic cadherins. Curr Opin Cell Biol 1995; 7(5):  

619-627. 

[13] Nelson WJ. Regulation of cell adhesion and development of epithelial cell surface polarity. 

Curr Top Membr  1994; 41:  123-142. 

[14] Gumbiner BM. Cell adhesion: the molecular basis of tissue architecture and 

morphogenesis. Cell 1996; 84(3):  345-357. 

[15] Takeichi M. Cadherins in cancer: implications in invasion and metastasis. Curr Opin Cell 

Biol  1993; 5(5):  806-811. 

[16] Tang A, Amagai M, Granger LG, Stanley JR, Udey MC.  Adhesion of epidermal 

Langerhans cells to keratinocytes mediated by E-cadherin. Nature  1993; 361(6407):  82-

85. 

[17] Handschuh G, Candidus S, Luber B, Reich U, Schott C, Oswald S, Becke H, Hutzler 

P, Birchmeier W, Höfler H, Becker KF. Tumour-associated E-cadherin mutations alter 

cellular morphology, decrease cellular adhesion and increase cellular motility. Oncogene 

1999; 18(30):  4301-4312. 

[18] Bratthauer G L,  Moinfar F, Stamatakos DM, Mezzetti TP, Shekitka KM, Man YG, 

Tavassoli FA. Combined E-cadherin and high molecular weight cytokeratin immunoprofile 

differentiates lobular, ductal, and hybrid mammary intraepithelial neoplasias. Hum Pathol 

2002; 33(6):  620-627. 

[19] Bloom Hj, Richardson WW.  Histological grading and prognosis in breast cancer; a study 

of 1409 cases of which 359 have been followed for 15 years. Br J Cancer 1957; 11(3):  

359-377. 

[20] Gamallo C, Palacios J, Suarez A, Pizarro A, Navarro P, Quintanilla M, Cano A.  

Correlation of E-cadherin expression with differentiation grade and histological type in 

breast carcinoma. Am J Pathol 1993; 142(4):  987-993. 

[21] Moll R, Mitze M, Frixen UH, Birchmeier W.  Differential loss of E-cadherin expression 

in infiltrating ductal and lobular breast carcinomas. Am J Pathol  1993; 143(6):  1731-1742. 

[22] Oka H, Shiozaki H, Kobayashi K, Inoue M, Tahara H, Kobayashi T, Takatsuka Y, 

Matsuyoshi N, Hirano S, Takeichi M, et al.  Expression of E-cadherin cell adhesion 

molecules in human breast cancer tissues and its relationship to metastasis. Cancer Res  

1993; 53(7):  1696-1701. 



A.S. Sawan 26

[23] Palacios J, Benito N, Pizarro A, Suárez A, Espada J, Cano A, Gamallo C. Anomalous 

expression of P-cadherin in breast carcinoma: correlation with E-cadherin expression and 

pathological features. Am J Pathol  1995; 146(3):  605-612. 

[24] Siitonen SM, Kononen JT, Helin HJ, Rantala IS, Holli KA, Isola JJ.  Reduced E-

cadherin expression is associated with invasiveness and unfavorable prognosis in breast 

cancer. Am J Clin Pathol  1996; 105(4):  394-402. 

[25] Gupta SK, Douglas-Jones AG, Jasani B, Morgan JM, Pignatelli M, Mansel RE.  E-

cadherin (E-cad) expression in duct carcinoma in situ (DCIS) of the breast. Virchows Arch  

1997; 430(1):  23-28. 

[26] Hunt NC, Douglas-Jones AG, Jasani B, Morgan JM, Pignatelli M. Loss of E-cadherin 

expression associated with lymph node metastases in small breast carcinomas. Virchows 

Arch  1997; 430(4):  285-289. 

[27] Acs G, Lawton TJ, Rebbeck TR, LiVolsi VA, Zhang PJ. Differential expression of E-

cadherin in lobular and ductal neoplasms of the breast and its biologic and diagnostic 

implications. Am J Clin Pathol  2001; 115(1):  85-98. 

[28] Lipponen P, Saarelainen E, Ji H, Aaltomaa S, Syrjänen K.  Expression of E-cadherin 

(E-CD) as related to other prognostic factors and survival in breast cancer. J Pathol  1994; 

174(2):  101-109. 

[29] De Leeuw WJ, Berx G, Vos CB, Peterse JL, Van de Vijver MJ, Litvinov S, Van Roy F, 

Cornelisse CJ, Cleton-Jansen AM.  Simultaneous loss of E-cadherin and catenins in 

invasive lobular breast cancer and lobular carcinoma in situ. J Pathol  1997; 183(4):  404-

411. 

[30] Berx G, Cleton-Jansen AM, Nollet F, de Leeuw WJ, van de Vijver M, Cornelisse C, 

van Roy F.  E-cadherin is a tumour/invasion suppressor gene mutated in human lobular 

breast cancers. EMBO J  1995; 14(24):  6107-6115.  

[31] Vos CB, Cleton-Jansen AM, Berx G, de Leeuw WJ, ter Haar NT, van Roy F, 

Cornelisse CJ, Peterse JL, van de Vijver MJ.  E-cadherin inactivation in lobular 

carcinoma in situ of the breast: an early event in tumorigenesis. Br J Cancer  1997; 76(9):  

1131-1133. 

[32] Palacios J, Benito N, Pizarro A, Suárez A, Espada J, Cano A, Gamallo C.  Anomalous 

expression of P-cadherin in breast carcinoma: correlation with E-cadherin expression and 

pathological features. Am J Pathol  1995; 146(3):  605-612. 

[33] Siitonen SM, Kononen JT, Helin HJ, Rantala IS, Holli KA, Isola JJ. Reduced E-

cadherin expression is associated with invasiveness and unfavorable prognosis in breast 

cancer. Am J Clin Pathol  1996; 105(4):  394-402. 

[34] Yeh IT, Mies C. Application of immunohistochemistry to breast lesions. Arch Pathol Lab 

Med  2008; 132(3):  349-358. 

[35] Lerwill MF. Current practical applications of diagnostic immunohistochemistry in breast 

pathology. Am J Surg Pathol  2004; 28(8):  1076-1091. 

 

  



Differential Expression of E-Cadherin and High Molecular Weight Cytokeratin… 27

� � �����	
� ���
� ����� � � ����������  ������� ��
�

� ���� �� �
��
� �����
� !"
� ��#��
$  ����  ����
�

�$�%
��  &'�'(
�  ��#��
  

���� ���� 	
�  

������� �	
 ���  ���� ��	� 

 �	��� ���������� ��
�  

 ��� � �������� ������� ��	����  

�������	.  ��� �����	
� �������� ���	��� ��� ��������  ���

����� ���	� �� ���  �	�!�� ��	��� "#� �� ���	� $��

��  ��	��� "#� �� ��� 	�%�� �	�!�� ����� &�	#' �� ���

(������ . �#�)�� ����� ��	� ���) # 	�!�� "#��� ��	�!�� 	�% (

 ��	��� ��� *��+#,���-��� �.�� /0!�� *��+# �� �	$

	� ���1!�� (	�2���� &�	#�+ ��+ ����1 (������ &�	#
�# �1!#� $

 3� �214��)
� ��	��+(�  ,4�4���  ����� ��	� ��� �'

) # 	�!��	�!�� 	�% ( 	�.� /0!��#��1!�� 	�2�� &	#�� �� �#+	��� �

 3� �214�� �1�� $�+ ��+)
 � ��	��+ .( ��+ 5	-' ���� ��#

�,�� �#�)�� ��	��� ��� ���  ��	��� ��� 6+#

,4�4���
� ��� *��+# � �� �214�� �1!#� ��+ (������ &�	#

)��0!�� �0#�� ,�� ����	�+#���� ( �#�)�� ��	��� ��� �+�# 	�%

 	�!�� 3� �214�� ��1�� $�+ ��+) �0#�� ,�� ����	�+#���

��0!��� .( ������+�� �214�� ���)� �' ��!# �)1��� 7����� ��

 &��-��1 �������)
� ��	��+ ( ��1 0������ $���-��� �+���� ��



A.S. Sawan 28

 	�%# 	�!�� ,4�4��� ��	���# �#�)�� ��	��� ����� 	�!

����1�  �#�)�� ��	��� ��� ��1 8�	���� (���� 	�% $�+�# 	�%

 	�!�����# � ����#�)�� 7���� .� �� 9+��� ���# &��-��� �+ *�

),��0!�� �0#�� ��� ����	�+#��� ( ��1 0������ ,: (��: #� �+� &�

,4�4��� ��	���# �#�)�� ��	���� � ,: (��: #� �+�# ��1 8�	���

 	�!�� 	�% �#�)�� ��	��� ����#�)�� 7����� �	: ���#. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Right
  /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 1.7
  /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 (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 <>
    /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


