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Introduction  
Gestational trophoblastic disease (GTD) is 
a group of conditions associated with        
abnormal pregnancy, histologically; it           
includes the benign partial and complete 
hydatidiform mole, invasive mole, as well 
as the malignant choriocarcinoma. Molar 
pregnancies may develop persistent        
elevated serum human chorionic                
gonadotropin (hCG) levels after evacuation 
(complete mole 15%−20%, partialmole 
0.1%−5%), with a chance of progression to 
choriocarcinoma. Complete mole has florid 

trophoblastic proliferation, and absence of 
fetal parts. In contrast, such histological 
features are less marked in partial mole 
and fetal parts are present, such as fetal 
cells. Hydropic spontaneous abortion may 
mimic the appearance of partial mole.1 
Choriocarcinoma is a malignant tumor with 
the absence of chorionic villi, abnormal 
syncytiotrophoblast and cytotrophoblast, 
necrosis, and hemorrhage. It may invade 
the uterus and surrounding organs and      
it is common to have distant spread,         
particularly to the lung, but it may also        
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involve the liver, spleen, kidneys, bowels, 
and brain.2 Accurate diagnosis and              
classification of HM is important as the risk 
of persistent gestational trophoblastic     
disease, including the CC, is significantly 
high. The risk of CC in CHM is 10% – 30% 
and in PHM is 0.5% – 5%.3 Despite            
well-described histopathologic criteria,           
the distinction of spontaneous abortion 
from HM and CHM from PHM remains           
a problem because of interobserver        
and intraobserver variability.4 Thus,                 
development of new methods that allow 
differentiating these pathologies in doubtful 
cases is important. A complementary 
method to the pathologic interpretation is 
immunohistochemistery (IHC). Among the 
immunohistochemical markers, tumor          
suppressor proteins such as p53 have 
been investigated for this purpose. The p53 
gene is important for several reasons            
including, genomic stability, transactivation 
of genes involved in cell cycle regulation, 
DNA repair, apoptosis, effectiveness of 
chemotherapy and prognosis of the                
disease.5 Mutation of p53 gene has been 
reported in a variety of human malignant 
tumors and is frequently associated                
with over expression of p53 protein.              
The extended half-life of mutant p53          
protein allows it to accumulate to high         
concentration within the nuclei of affected 
cells, and it can be readily detected by IHC 
with antibodies specific to p53 protein; 
however in normal cells, p53 protein has a 
short intracellular half-life and such a low 
steady state level is usually not detectable 
by IHC. The immunohistochemical                 
reactivity of p53 has been demonstrated         
to be associated with poor prognosis in 
many tumors6 and p53 gene mutation 
might be involved in the pathogenesis of 
trophoblastic diseases.7 This study aimed 
to assess the value of p53 protein                
immunoexpression in the diagnosis of           
hydatidiform molar pregnancy and the          
differential diagnosis of its subtypes 
(complete and partial) from abortions.  

Methods 
Sixty eight formalin-fixed, paraffin-
embedded tissue blocks of products of 
conception were chosen by simple random 
selection from files of pathology                
department of Maternity Teaching Hospital, 
Erbil, Iraq during the period from Jan.         
2013-Jun.2013.The studied cases were 
categorized into the following groups: 1st 
trimester abortion (n=15), PHM (n=24), 
CHM (n=24), in addition, 5 samples of full 
term placenta were included as a negative 
control. New sections were made from the 
most representative tissue block which 
identified that contains suitable materials 
without necrotic and haemorrhagic areas, 
thick areas or overlapping areas, then 
stained with haematoxylin and eosin (H&E) 
and histopathologicaly evaluated, another 
thin 4 µm section done and submitted         
for IHC. The study was approved by the 
Ethical Committee of the College of          
Medicine, Hawler Medical University, Erbil, 
Iraq. Immunohistochemistry was performed 
using the avidin-biotin-peroxidase complex 
according to a previously described            
protocol by Hsu et al8 in which primarily 
monoclonal antibodies raised against             
p53 (DakoCytomation, Denmark, clone  
DO-7) was used and according to                  
DakoCytomationEnVisionR+Dual link            
system-HRP (DAB+) staining protocol for 
immunostaining. With each batch of stain 
positive and negative control sections were 
incubated. Negative controls were obtained 
by omitting the primary antibody and by 
using N-Universal negative control, positive 
controls tissues specimens for P53 were 
prepared using invasive ductal carcinoma 
of the breast already stained for P53 and 
contained more than 50% tumor cells.  
Positive expression of P53 gives nuclear 
staining of brown color. Positive cells were 
determined by counting 1000 tumor cells, 
all significantly stained cells were                
considered positive and divided by 10 to 
decide whether the case was positive,        
at least 10 HPF were examined (with 400x) 
in each case for the purpose of scoring. 
The p53 labeling index (LI) in abortion          
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and lesions of villous trophoblasts were 
evaluated separately for cytotrophoblasts, 
syncytiotrophoblasts, and stromal cells by 
counting 1000 cells for each population. 
The distribution of p53 immunoreactivity in 
trophoblastic diseases were quantitatively 
assessed as -ve (equal or less than 10% 
are positive cells) and +ve (more than 10% 
are positive cells) and the positive cases 
were graded as: + (10-20%); ++ (20-50 %); 
and +++ (more than 50%) are positive 
cells. 
Statistical analysis: - Data were analyzed 
using the statistical package for social         
sciences (SPSS, version 19). One way 
ANOVA and Tukey HSD Post-hoc tests 
were used to compare the means of p53 LI 
of cytotrophoblasts, syncytiotrophoblasts 
and stromal cells of trophoblastic villi 
among different groups (CHM, PHM and 
Abortions). Also, the results obtained from 
each case groups were compared in pairs 
for the following parameters included in  
the study (p53 LI and distribution of p53 
immunostaining) by means of Fischer exact 
test. A P value of ≤0.05 was considered as 
statistically significant, and a P value <0.01 
was considered as statistically highly           
significant.   

Results  

Figure 1: Focal positive P53 Immunoexpression in cytotrophoblastx400.  

A total of 68 specimens of placental        
trophoblastic tissues were included in this 
study: 1st trimester abortion (n=15), PHM 
(n=24), CHM (n=24) and full term placenta 
(n=5) as a negative control. The mean age 
(± SD) for abortion was 29.6 ± 3.7yrs, 
range: (20 - 42); for PHM was 29.03±2.1 
years, range: (20 - 40); and for CHM is 
31.04±3.3 yrs, range: (17 - 50). Twenty 
cases of them were 20 – 40 years, 2 cases 
were below 20 years and 2 cases were 
above 40 years. Specific staining with 
mouse monoclonal anti-p53 antibody           
DO-7 was confined to the nuclei of              
cytotrophoblasts, syncytiotrophoblasts and 
stromal cells of placental villi (Figure 1). All 
full term placenta specimens showed -ve 
p53 immunostaining in all components of 
villi, while 1st trimester abortion showed 
+ve p53 immunostainingwith a LI of 
11.267±5.788,   6.600±5.475, 4.733±4.217 
in cytotrophoblasts, syncytiotrophoblasts 
and stromal cells of trophoblastic villi            
respectively. Molar villous trophoblastic 
lesions (PHM, CHM) showed variable p53 
immunoexpression in cytotrophoblasts, 
syncytiotrophoblasts, and stromal cells. In 
comparison with p53 immunoexpression of 
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1st trimester abortion (control group), all 
molar villous trophoblastic lesions showed 
a higher p53 expression in all villous          
components especially in cytotrophoblasts, 
being the highest in CHM (71.250±12.446) 
followed by PHM (29.042±14.974) and        
the lowest p53 expression observed in  
stromal cells of villi of PHM (13.833±9.073) 
as shown in (Table 1). There was a         
statistically high significant difference         
between 1st trimester abortion and molar 
villous trophoblastic lesions regarding p53 
LI means in all villous components as                

determined by one–way ANOVA test        
[F(2,60)=126.196, P <0.001] for               
cytotrophoblasts; [F(2,60)=107.592, 
P=0.000] for syncytiotrophoblasts and          
[ F(2,60)= 87.385, P <0.001] for stromal 
tests. Tukey HSD Post hoc test shows a 
high statistical difference in  p53 LI means 
of all villous components; especially           
cytotrophoblasts between abortion and 
PHM (P = 0.0002), abortion and CHM           
(P = 0.001) and PHM with CHM                 
(P = 0.001) as shown in Table 2, 3 and 4.  

Table 1: P53 Labeling index in abortion and lesions of villous trophoblasts.  

Type of 
lesion 

P53 LI in 
cytotrophoblast 

P 
value 

P53 LI in 
syncytiotrophoblast 

P 
value 

P53 LI in 
Stromal 

cells 

P 
value 

Abortion 11.2±5.7 
  
  

<0.001 

6.6±5.4 
  
  

<0.001 

4.7±4.2 
  
  

<0.001 
PHM 29±14.9 21.4±14.9 13.8±9 

CHM 71.2±12.4 61.8±12.9 45.2±13.7 

Table 2: Differences in  p53 LI means of villous components between abortion and PHM.  
Type of 
lesion 

P53 LI in 
Cytotrophoblast 

P53 LI in 
syncytiotrophoblast 

P53 LI in 
Stromal cells P value 

Abortion 11.2±5.7 6.6±5.4 4.7±4.2 
<0.0002 

PHM 29±14.9 21.4±14.9 13.8±9 

Table 3: Differences in p53 LI means of villous components between abortion and CHM. 

Table 4: Differences in p53 LI means of villous components between PHM and CHM.  

Type of 
lesion 

P53 LI in 
Cytotrophoblast 

P53 LI in 
syncytiotrophoblast 

P53 LI in 
Stromal cells P value 

Abortion 11.2±5.7 6.6±5.4 4.7±4.2 
<0.001 

CHM 71.2±12.4 61.8±12.9 45.2±13.7 

Type of 
lesion 

P53 LI in 
Cytotrophoblast 

P53 LI in 
syncytiotrophoblast 

P53 LI in 
Stromal cells P value 

PHM 29±14.9 21.4±14.9 13.8±9 
<0.001 

CHM 71.2±12.4 61.8±12.9 45.2±13.7 
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Regarding the distribution of p53 in          
abortion and villous lesions: Nine out of 15 
(60%) of first trimester abortion had p53 
expressions below 10% and all of them  
(15 cases, 100%) their p53 expressions 
were ≤20% in all cytotrophoblasts,                 
syncytiotrophoblasts and stromal cells. All 
(24) cases of CHM (100%) showed               
+ve p53 immunoexpression in all villous 
components with a value above 50%,           
For PHM, 19/24 (80%) cases had p53        
expression between (10%-50%) in              
cytotrophoblasts; only one case of PHM 
(5%) had p53 immunreactivity above           
50%. In order to study the role of p53         
immunoexpression  in differentiating these  
trophoblastic lesions, the data of these 
three groups (PHM, CHM, and abortion) 
were analyzed, matched in pairs and        
evaluated to their p53 expressions and the 
result of statistical analysis are summarized 
in Table (5). A highly significant statistical 
difference present between p53 expression 
of all villous components of abortion and 
CHM P <0.01; also significant differences 
between p53 immunoexpression of all         
villous components of abortion and PHM 
and those of PHM and CHM P <0.05.  

forms, each with its own risk of mortality 
and responsiveness to chemotherapy.      
Differential diagnosis of these diseases by 
routine histopathologic examination can be 
challenging. Studies have recently shown 
that IHC for various markers is useful       
for confirming the diagnosis and is a       
complementary method to pathologic        
interpretation.9 In this study, the mean age 
of patients with molar pregnancy was 
29.03 for PHM and 31.04 for CHM and        
the majority of them were between 20-40 
years, Hasanyadeh et al, 2013 showed 
similar range,10 while others showed            
reverse range results.11,12 All full term          
placenta specimens showed negative  p53 
immunostaining in all components of villi 
while the first trimester abortions                   
showed mild positive nuclear p53                   
immunostaining of all villous components 
with a LI =11.2,6.6,4.7  in cytotrophoblasts, 
syncytiotrophoblastsand stromal cells         
respectively. This indicated that p53 plays 
a role in apoptosis but not normal as     
apoptotic proteins. Chen et al., 2011          
also observed a posit ive p53                         
immunoexpression in the nuclei of            
cytotrophoblast cells and intermediate       
trophoblasts of abortions and no p53          
expression was seen in normal                       
placenta.13 While another study showed          
a negative p53 immunoexpression in 
syncytiotrophoblasts with a few positivity in 
cytotrophoblasts in abortions.14 In molar 
villous trophoblastic diseases, P53 LI was 

  
Type of 
lesion 

Cytotrophoblasts   
  P 

value 
  

syncytiotrophoblast   
  P 

value 

Stromal cells   
  P 

value + ve 
No.(%) 

-ve 
No.(%) 

+ve 
No.(%) 

-ve 
No.(%) 

+ve 
No.(%) 

 -ve 
No.(%) 

Abortion 
PHM 
  

6 (40) 
19(79.17) 

9(60) 
5(20.83) 

0.0190 3(20) 
13(54.17) 

  

12(80) 
11(45.83) 

0.0485 2(13.33) 
12(50) 

13(86.67) 
12(50) 

0.0378 

Abortion 
CHM 

6 (40) 
24(100) 

9(60) 
0(0) 

<0.0001 3(20) 
24(100) 

12(80) 
0(0) 

<0.0001 2(13.33) 
24(100) 

13(86.67) 
0(0) 

<0.0001 

PHM 
CHM 

  

19(79.17) 
24(100) 

5(20.83) 
0(0) 

0.0495 13(54.17) 
24(100) 

11(45.83) 
0 (0) 

<0.001 12(50) 
24(100) 

12(50) 
0(0) 

<0.0001 

Table 5: Statistical analysis to compare p53 expression between abortion and PHM,            
abortion and CHM, PHM and CHM.  

Discussion 
Gestational trophoblastic diseases are         
defined as a spectrum of abnormal          
gestations and neoplasms arising from   
villous or extra villous trophoblasts that are 
associated with pregnancy. It takes several 
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higher than that of abortion (i.e. ≥10%), this 
is in agreement with Erfanian et al , 2009 
who showed that all cases of PHM and 
CHM were positive for P53.9 The highest 
p53 LI was in cytotrophoblasts  of CHM 
(71.2) followed by PHM (29.0), the lowest  
P53  LI  was observed in stromal cells of 
villi in all villous lesion, while  P53 LI  in 
syncytiotrophoblasts was in between in 
both PHM and CHM. Statistically, there 
was a highly significant difference between 
1st trimester abortion and molar villous           
trophoblastic lesions regarding p53 LI 
means in all villous component (P <0.001); 
indicating that P53 LI, especially that of   
cytotrophoblasts, is the best index in          
separating these three entities. By taking 
10% as a cut-off value, over expression 
was seen in 40% of 1st trimester abortion, 
80% PHM, and 100% for CHM cases. 
Other researchers use 10.8% as a cut           
off value for positive p53 protein                        
immunoexpression.7 Petignat et al., 2006 
was in agreement with our result in which 
he found p53 overexpression in  HM            
cases (93% of CHM and 80% of PHM)            
in cytotrophoblasts as compared with              
normal trophoblast; but focally expressed in 
syncytiotrophoblasts.15 Also Al-Bozom, 
2000 showed overexpression of p53 in 
93% of CHM and 57% of PHM cases         
while none of non-molar pregnancies            
express p53.16 Halperin et al., 2000 
showed  p53 overexpression in nuclei of 
villous trophoblast in all samples of CHM, 
50% of PHM and 30% of normal placenta 
cases.17 Chen et al., 2011 found the +ve 
rate of p53 expression in PHM and CHM 
were 60.9% and 85.0% respectively.11 P53 
immunoreactivity in abortion was +ve in 
40% of cases in cytotrophoblasts. In PHM 
more than half of the cases (79.17%)            
were +ve in cytotrophoblasts while all 
cases of CHM were +ve (100.0%) in             
cytotrophoblasts. Hussein, 2009 showed 
that p53 expression was absent in the             
first trimester pregnancy termination             
and PHM whereas there was moderate  
nuclear positivity in CM.18 There was           
statistically significant difference in p53                            

immunoexpression in all vil lous                    
c o m p o n e n t s  ( c y t o t r o p h o b l a s t s ,                  
syncytiotrophoblasts and stromal cells)  
between abortion and PHM,  abortion and 
CHM and between PHM and CHM.          
According to the present results, P53     
overexpression was useful in separating 
abortion from CHM and PHM, and between 
CHM and PHM. Kale et al., 2001 showed 
the same as overexpression of p53 was 
significantly higher in molar placenta than 
in non-molar (P <0.0001) and there was 
significant differences in p53 expression 
between subtypes of molar pregnancy           
(P <0.05).19 Other studies found the same 
with the conclusion that P53 can be used 
to differentiate between abortion and GTD 
and subtypes of molar pregnancy.13,20,21 
Yazaki et al, 2006 showed that there is           
statistically a significance difference               
between patients of HM, patient progress 
to GTN or spontaneous abortion regarding 
the p53 immunoexpression P <0.05.7 Other 
studies had investigated other tumor             
suppressor protein such as P63 (which            
is a p53 homologue) and found –ve            
p63 expression in cytotrophoblasts, 
syncytiotrophoblasts in  all cases of            
abortion and +ve expression in all cases of 
PHM and CHM.9,22   

p53 immunoexpression was valuable in 
differentiation between molar and non          
molar pregnancies and between subtypes 
of molar pregnancies.  

Conclusion 

References 

Conflicts of interest 
The authors report no conflicts of interest. 

1. Hextan YS, Michael J, Ross S, Yang X, François 
G, Sekharan PK, et al. Update on the diagnosis 
and management of gestationaltrophoblastic     
disease. IJGO 2015; 132:123–6. 

2. Clement PB, Young RH. Trophoblastic lesions, 
miscellaneous primary uterine neoplasms,        
hematopoietic neoplasms, and metastatic         
neoplasms to the uterus. In: Clement PB,        
Young RH, editors. Atlas of Gynecologic Surgical 
Pathology. 3rd ed. Oxford: Saunders, Elsevier Inc; 
2014. p. 284–310. 

1634 



Immunoexpression of P53 protein in …….                                      Zanco J. Med. Sci., Vol. 21, No. (1), April, 2017 
https://doi.org/10.15218/zjms.2017.013 

7  

3. Merchant SH, Amin MB, Viswanatha DS,         
Malhotra RK, Moehlenkamp C, Joste NE. P57kip2 
Immunohistochemistry in early molar pregnancies: 
Emphasis on its complementary role in the        
differential diagnosis of  hydropicabortuses.        
Human Pathol 2005; 36:180–6. 

4. Fukunaga M, Katabuchi H, Nagasaka T, Mikami Y, 
Minamiguchi S, Lage JM. Interobserver and         
intraobserver variability in the diagnosis of        
hydatidiform mole. Am J Surg Pathol 2005; 29:942
–7. 

5. Etebary M, JahanzadI ,Mohagheghi MA, Azizi E. 
Immunohistocmechemical analysis of p53 and its 
correlation to the other prognositic factors in 
breast cancer. Acta Medica Iranica 2002; 40(2):88
–94. 

6. Srendini ST, Zerbin MCN, Latorre MR, Alves VAF. 
p53 as aprognostic factor in adrenocortical tumors 
of adults and children. Braz J Med Biol Res 2003; 
36:23–7. 

7. Yazaki-Sun S, Daher S, de Souza Ishigai MM, 
Alves MT, Mantovani TM, Mattar R. Correlation       
of c-erbB-2 oncogene and p53 tumor suppressor 
gene with malignant transformation of               
hydatidiform mole. J Obstet Gynaecol Res 2006; 
32:265–72. 

8. Hsu SM, Raine L, Fanger H. Use of                 
av id in -pe rox idase  cop lex  (ABO)  i n                          
immunoperoxidasetechniques:a comparison           
between ABC and unlabeled antibody (PAP)            
procedures. J Histochem Cytochem 1981; 29:577
–80. 

9. Erfanan M, Sharifi N, Omidi AA. p63 and                       
Ki-67 expression in trophoblastic disease and 
spontaneous abortion; JRMS 2009; 14(6):375–84. 

10. Hasanzadeh M, Sharifi N, Esmaieli H, Daloee 
MS, Tabari A. Immunohistochemical expression of 
the proliferative marker Ki67 in hydatidiform moles 
and its diagnostic value in the progression to         
gestational trophoblastic neoplasoia. J Obstet 
Gynaecol 2013; 39(2):572–7. 

11. Sebire NJ, Rees H. Diagnosis of gestational  
trophoblastic disease in early pregnancy. Current 
Diagnostic Pathology 2002; 8(6):430–40. 

12. Nizam K, Haidar G, Memon N, Haidar A.              
Gestational Trophoblastic Disease: Experience at 
Nawabshah Hospital.  JAyub Med Coll 2009; 
21:67–9. 

13. Chen YX, Shen DH, Gu YQ, Zhong PP, Xie JL, 
Song QJ, et al. Immunohistochemistry of p57 and 
p53 protein in differential diagnosis of hydropic 
abortion, partial and complete hydatidiform mole. 
Zhonghua Bing Li XueZaZhi 2011; 40(10):694–
700. 

14. Ichikawa N, Zhai YL, ShiozawaT, Toki T,            
N o u g u c h i  H ,  N i k a i d o  T ,  e t  a l .                                     
Immunohistochemical Analysis Of Cell Cycle 
Regulatroy  Gene Products in normal Trophoblast 
and Placental site Trophoblastic Tumor. Int J             
Gynaecol Pathol 1998; 17(3):235–40. 

 

15. Petigant P,Laurini R, Goffin F, Bruchim I, Bischof 
P. Expression of matrix metalloproteinase-2 and 
mutant p53 is increased in hydatiform mole as 
compared with normal placenta. Int J Gynecol 
Cancer 2006; 16(4):1679–84. 

16. Al-Bozom IA. p53 and bcl2 oncoprotein          
expression in placentas with hydropic changes 
and partial and complete moles. APMIS 2000; 
108:756–60. 

17. Halperin R, Peller S, Sandbank J, Bukovsky I, 
Schneider D. Expression of p53 Gene and         
Apoptosis in Gestational  Trophoblastic Disease. 
Placenta 2000; 21:58–62. 

18. Hussein MR. Analysis of p53, Bcl2 and            
epidermal growth factor receptor protein                 
expression in the partial and complete hydatiform 
moles. Exp Mol Pathol 2009; 87(1):63–9. 

 19. Kale A, Soylemez F, EnsariA. Expression of 
proliferation marker (ki-67, proliferating cell               
nuclear antigen, and silver staining nuclear            
organizer regions) and of p53 tumor protein in 
gestational trophoblastic disease. Am J Surg 
Pathol 2001; 33:176–85. 

20. UzunlarAK, YilmazF, Bayhan G, Akkus Z.          
Expression of p53, proliferation cell nuclear            
antigen, and ki-67 in gestational trophoblastic 
disease. Eur J Gynaecol Oncol 2002; 23:79–83. 

21. Chen Y, Shen D, Gu Y, Zhong P, Xie J, Song Q. 
The Diagnostic value of Ki-67, p53, and p63 in 
distinguishing partial HM from hydropic abortion. 
Wien Klin Wochenschr 2012: 124:184–7. 

22. Shih IM, Kurman RJ. P63 expression is useful       
in distinction of epithelioid trophoblastic and         
placental site trophoblastic tumors by profiling 
trophoblastic subpopulations. Am J Surg Pathol 
2004; 28(9):1177–83. 

1635 

http://www.ncbi.nlm.nih.gov/pubmed/22321550�


<<

  /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



