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Background and Objectives: Serum calcium and iron were used as a biochemical 
markers for  investigation of the neoplastic diseases ,since there is a growing concern 
about the possible links between these minerals and tumors of various organs and 
tissues ,the objectives of this study were to determine the changes in the serum levels of 
Ca & Fe ions in patients with benign prostatic hyperplasia and bladder cancer and  to 
identify the role of these markers in diagnosis and prognosis of these patients . .                         
Methods: This study was done in Baghdad at Al-Kadhemia Teaching Hospital between  
10/9/2002 and 1/9/2003 .Serum samples were obtained for measurement of calcium and 
iron.,which were determined by flame atomic absorption spectrophotometer .                         
Results: Hypercalcemia affects up to 30% of patients with  bladder and prostate cancers. 
In addition there were a  decrease in the iron serum level as a result of tumor growth . 
Conclusions: Hypercalcemia, is one of the most common metabolic disorders 
accompanying neoplasia.The cancers most often associated with hypercalcemia, in 
addition there were a reduction  in serum level of iron this biochemical marker may be 
associated with the pathogenesis of cancer.                                                                           
Key words: prostate cancer ,  bladder cancer , Iron ,Calcium. 

ABSTRACT 

* College of Pharmacy /Clinical Analysis/ 
   

Iron is essential for life1, at the same time 
excess of  iron has been implicated in 
cancer through increased iron –catalyzed 
free radical-mediated oxidative stress iron 
as a catalyst for the formation of the 
hydroxyl radical. These free radicales react 
with all biomolecules and are considered to 
be very toxic,causing structural  damage to 
macromolecules(proteins &lipids ) and 
breakage of DNA strands.Generation of 
these reactive oxygen species may deplete 
antioxidant 2.  Oxidative processes  are one 
of the mechanisms involved in both 
incidence & recurrence of bladder cancer, 
serum iron was significantly lower in 
patients than the control group.. Ion is used 
in  collagen synthesis by hydroxylation of 
proline and lysine by enzymes proline                      

INTRODUCTION: hydroxylase& lysine hydroxylase that is 
lead to decrease iron level 3, significantly in 
cancer  patients, due to it,s by tumors cells 
3,4. The serum iron level was significantly 
lower in the patients with bladder cancer 
than the control group (P < 0.001) 4,18 . Iron 
is essential for numerous enzymes and 
therefore it is reasonable to assume that 
variations in serum level of this 
biochemical marker may be associated 
with the pathogenesis of cancer 19. Iron is 
an essential element carrying oxygen, 
forming part of the oxygen-carrying 
proteins hemoglobin in red blood cells and 
myoglobin in muscles19 Hypercalcemia, is 
one of the most common metabolic 
disorders accompanying neoplasia19. The 
cancers most often associated with 
hypercalcemia are those of the breast, 
lung, kidney, prostate, head and neck, as 
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neoplasms particularly multiple myeloma. 
Normal,healthy kidneys are able to filter 
large amounts of calcium from the blood, 
excrete the excess not needed by the 
body, and retain the amount of calcium the 
body need. However, in the cases of 
hypercalcemia the blood calcium may 
increase to so high levels that kidneys 
become unable to excrete the excess19. 
Some tumors produce a substance similar 
to normal parathyroid hormone (such a 
parathormone-related peptide that drives 
the kidneys to increase calcium 
reabsorbtion) and it can mediate the 
kidneys to excrete too little calcium. This 
results in a large amounts of urine to 
produce, that then may cause dehydration. 
Dehydration may lead to appetite loss, 
nausea, and vomiting and make the 
general condition worse. Disability caused 
by weakness and tiredness may increase 
the blood calcium levels by increasing the 
amount of calcium resorbed from the 
bones19. Calcium deposits may be 
collected in the kidneys, causing 
permanent damage . Between 10 and 20 
out of every 100 people with cancer (10 to 
20%) develop hypercalcaemia.  This 
usually happens in the advanced stages of 
cancer but it can happen in people 
with earlier stages. 7 - 10 or it may be 
between 10% -30%  13,14. Decreasing  the 
calcium levels in the blood can improve the 
symptoms in a few days 10 . Immobility, 
dehydration, anorexia, nausea and 
vomiting may also increase the calcium 
level  12, 13. 
AIMS OF THE STUDY : The aims of this 
study were to measure  the changes in the 
serum levels of Ca & Fe ions in patients 
with benign prostatic hyperplasia and 
bladder cancer and  to identify the role of 

these markers in diagnosis and prognosis 
of these patients. 
I n  t h i s  s t u d y  w e   r e v i e w e d  t h e  
personal ,clinical,  histopathological data 
and calcium , iron levels  in two groups of  

MATERIAL AND METHODS: 

age, sex, smoking ,alcohol, diseases, 
drugs, occupation, bilhariziasis, residence 
and  marital status , The date of diagnosis 
was the date of first admission for prostate 
& bladder cancer. 
METHODS 
Serum concentration of Ca and iron ions 
were determined by flame atomic 
absorption spectrophotometer. 

In the current study, hypercalcemia 
recorded in up to 30% of patients with  
bladder and prostate cancers .  In addition 
there were a  decrease in the iron serum 
level as a result of tumor growth . 
The mean value of serum Ca of the control 
group was 78 ±11.12 ug /ml while the 
mean serum Ca levels of BPH group was 
127±10.11 ug/ml and the mean value of 
serum Ca levels of the patients with the 
bladder cancer was 95.5±13.67 ug/ml . 
ANOVA test  showed  the serum calcium 
level in the patients with BPH was 
marginally higher P<0.05 than that of 
males, but highly significant than that of 
females of the bladder cancer (p <0.001) . 
The difference between both sexes  was 
also significant, the males showed higher 
mean than females  (p  <0.01) The mean 
value of the Fe  in the sera of the control 
group was 0.92 ug /ml ±0.12 while the 
mean value of the serum Fe levels of the 
BPH & bladder cancer were 0.53 and 0.71 
ug /ml respectively. ANOVA test  showed 
that Iron level in BPH is significantly lower 
than that of males and  females of the 
bladder tumors <0.01  but the differences 
between both sexes was not significant 
>0.05 
STATISTICAL ANALYSIS (ANOVA , T-
TEST & CORRELATION COFFICIENTS): 
There are a significant difference in the 
level of serum iron & calcium  between 
BPH & bladder cancer (males 
&females),while there is no significant 
difference in the  level of serum iron in 
bladder cancer between males & females , 
additionally there is a significant difference 
in the level of serum calcium between 

RESULT:  
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CORRELATION COFFICIENTS: 
Association between two variables (r )& the 
sign whether + or - indicates the direction 
of such association if both increased or 
decreased in the same direction then will 
be positive , if one of them increase and 
the other decrease that is the run in 
different direction then the correlation will 
be  negative. 

IN CASE OF (BPH): There was 
intermediate  positive correlation between 
iron & calcium ions 
IN CASE OF FEMAL WITH BLADDER 
CANCER: There was negat ive 
intermediate correlation between iron & 
calcium. 
IN CASE OF MALE  WITH BLADDER 
CANCER:  There was no correlation 

    Table 1 : Group one, patients with benign prostatic hyperplasia average  age 66 total 41. 

Table 2 :  Group two Patients with bladder Tumor average ages 60.5 of both sexes, 
     total number 47 

 
Table 3: The mean (±SD) values of serum Ca in patients with BPH ,bladder cancer groups 
as compared to the control group 

Table 4: The mean (±SD) values of serum Fe in the patients with BPH, bladder cancer 
groups as compared to the control group 

South of Iraq Middle of 

Iraq 

Kurdistan 

government 

No. of the patients Average Age Type of the disease 

٦٦ ٤١ %٣٧.٥ %٣٧.٥ .%٢٥ BPH 

South of Iraq Middle of 

Iraq 

Kurdistan 

government 

No. of the 

patients 

Average 

Age 

Type of the 

disease 

٦٦.٥ ٤٧ %١٩.٤٤ %٥٠ %٣٠.٥٦ Bladder Cancer 

P Value (±SD) Mean value ug/ml NO. Ca  ug /ml 

  ±٣٠ ٧٨ ١١.١٢ control 

  ±٤١ ١٢٧ ١٠.١١ BPH 
  ±٤٧ ٩٥.٥ ١٣.٦٧ Bladder cancer 

<٣٥ ١٠٠ ١٧.٢١± ٠.٠٥ Males 

<١٢ ٩١ ١٢.٨٨± ٠.٠٠١ Females 

P Value (±SD) Mean value ug/ml No. Fe ug /ml 

  ±٣٠ ٠.٩٢ ٠.١٢ control 

  ±٤١ ٠.٥٣ ٠٠٤ BPH 

<٤٧ ٠.٧١ ٢٩٧± ٠.٠١ Bladder cancer 

  ±٣٥ ٠.٧٣ ٢٤٩ Males 

>١٢ ٠.٦٩ ٠.٠١١± ٠.٠٥ Females 
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Table 5 : The significant correlation between types of type of tumors and serum iron, 

calcium levels 

Significant P < 0.05 
Not significant ,P > 0.05 

Ca Fe Type of Tumors 

Significant difference Significant difference BPH X Bladder cancer  Males &Females 

Significant Not significant Bladder  Cancer/ Males & Females 

Iron play an  important roles in biological 
processes5. Serum Iron levels are 
considered as biochemical indicators for 
nutritional assessment 18. The result of 
serum  iron  in this study is combatable 
with other studies that shows the decrease 
in the iron value as a result of tumor 
growth . Iron is considered as nutritional 
&biochemical factors and it is necessary for 
proper cell growth that is utilized  by tumors 
and normal tissues for growth since non-
heme iron is necessary for proper cell 
growth , so  the serum iron level was 
significantly lower in the patients than the 
control group 
(P < 0.001).  Thus, our  findings are in 
accordance with previous studies in 
developed countries 3-5. Anemia in cancer 
patients has many etiologies, haemoglobin 
synthesis may be impaired by nutritional 
d e f i c i e n c y  ( i r o n ,  f o l i c  a c i d , 
coblamin ) .Erythrocyte synthesis may be 
depressed by bone marrow inadequacy 
(metastasis, pure red cell aplasia, 
chemotherapy or radiotherapy). Erythrocyte 
quantity may be reduced by bleeding, 
,haemolys is,  or hyperspleenism. 
Frequently, the anemia ensues from 
attempt of the host to raise an inflammatory 
response to defeat the neoplastic invader. 
This condition is known as anemia of 
chronic disorder (ACD)  6. Our results are 
based on a small number of patients, so 
these findings require confirmation by other 
prospective studies on large number of 
patients . Sunali et al.18 reported that serum 
iron levels are considered as biochemical 

hydroxylation of proline and lysine by the 
aid of the enzyme proline &lysine  
hydroxylase  and this enzyme required a 
molecular oxygen, ferrous iron, alpha 
ketoglutarate and ascorbic acid lysine 
leads to decreased serum iron levels in 
cancer  patients .  Sunali et al. 18 evaluated 
that there is a  statistically significant 
reduction in the serum iron level in the pre-
cancer group . In our  study , there was a 
reduction  in the serum  iron levels of  the 
cancer group, but  our results are 
significantly higher than that of pre cancer 
groups that was  published by Sunali et 
al.18  suggested that occurrence of iron 
deficiency is known to present in cancer, in 
addition this publisher was estimated that 
there were a statistically significant 
reduction in the serum iron level of the pre-
cancer group.In a addition , in most cases 
clinical anemia may be a contributing factor 
so this is an additional factor to reduce 
serum iron .Additionally , serum iron and 
hemoglobin was probably due to utilization 
of iron by bone marrow and tumors 18 . 
Thus ,  this finding is in consistent with our 
study. More detailed studies on a large 
data base should be instituted to elucidate 
the exact role of iron. To our knowledge, 
this is the first study in Iraq to examine 
prostate & bladder cancers  risk in relation 
to serum calcium. Hypercalcemia affects 
up to 30% of  bladder and prostate cancer 
patients. In a review of the literature , 
identified that this finding is consistent with 
the study published by Dori 15 but his 
results is lower than our results, he found  
that hypercalcemia affects up to 10% to 
30% of cancer patients . Parathyroid 

DISCUSSION: 
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the growth and metastasis of prostate and 
bladder cancer cells14. These observations 
led us to ask whether men with high levels 
of serum calcium are at increased risk for 
prostate cancer. Increase in extracellular 
serum calcium cause a decrease in 
apoptosis and an increase in proliferation 
&migration of metastatic region .Thus, high 
serum calcium may promote the growth of 
potentially fatal cancers16. Many studies 
are  in agreement  with our finding that 
reported people with cancer get hyper-
calcemia, Dori et al.15 reported that the 
main pathogenesis of hypercalcemia in 
malignancy is increased osteoclastic bone 
resorption, which can occur with or without 

bone metastases,this is the main causes of 
cancer –mediated hypercalcemia are 
increase the amount of calcium resorbed 
from the bones because the  cancer 
makes calcium leak out into the blood 
stream from the  bones due to the 
secretion of parathyroid hormone related 
protein activating parathyroid hormone 
receptors in tissue ,  that increase the 
osteoclast of the bone  these findings are 
concluded by Peter Fuszek  et al.13 & 
increase intestinal absorption19,20  and 
finally increase the distal calcium 
reabsorption . Additionally ,  the kidneys 
cannot keep up with the elimination 
process., normally, the kidneys would 
eliminate excess 11 ,15,  so this 
hypercalcemia make the kidney unable to 
get red of calceium, so the level in the 
blood gets too high and an interfere with 
kidneys  ability to excrete excess calcium . 
On the other hand ,  the dehydration from 
diarrhoea, urination  and  vomiting may 
also increase calcium levels 11 ,15. So our 
finding is consistent with the results of a 
large studies of serum calcium in relation to 
prostate & bladder cancers that is 

mentioned in the text. 
This study has concluded that level of 
serum Ca were significantly increased in 
patients with benign prostatic hyperplasia, 

level of serum iron were significantly 
decreased in patients with benign prostatic 
hyperplasia and bladder cancers. Further 
studies of the relationship between levels 
of body iron and cancer outcomes are 
needed because of  our results based on a 
small number of prostate & bladder 
cancers, require confirmation by other 
prospective studies. Hpercalcemia is the 
most common life –threatening disorder 
associated with cancer, and correction of 
the hypercalcemia alleviate symptoms and 
improve patient,s quality of life. Reduction 
in the serum iron level may be due to 
malnutrition caused by the tumor burden in 
cancer patients. In most cases clinical 
anemia may be a contributing factor. 

1. Blake ,D. et al :The effect of Synovial Iron on the 
progression of Rhumatoid Disease ,Arthritis and 
Rhumatism 1984 ; vol 27(5) p.495 

2. .Serge Herberg ,Carla Estaquio, Sebastien 
Czernichowet al :Iron Status and Risk of Cancers 
in the Su.VI.MAX Cohort, American Society for 
Nutrition  J. nutr. 2005  November ; 135:2664-
2668 

3. Sunali S Khanna and Freny Karjodkar : 
Circulating Immune Complexes and trace 
elements (Copper, Iron, and Selenium ) as 
markers in oral precancer and cancer  :a 
randomized ,controlled clinical trial , Head and 
Face Med 2006 ; 2:33 

4. Veli Yalçin, Süleyman Ataus, Ayşegül Telci : 
Relation between bladder cancer and protein 
oxidation. Int Urol Nephrol, 2003 ; 35(3): 345-
350,  

5. Mazdak H ,Yazdekhasti F ,Movahedian A ,
Mirkheshti N  ,: The comparative study of serum 
iron, copper, and zinc levels between bladder 
cancer patients and a control group; Int Urol 
Nephrol. Jun 23. 2009 

6.  Eugene D.Weinberg : Iron therapy and 
Cancer :Kidney International ,  
1999 ;Vol .55,suppl.69:   ١٣٤-١٣١ 

7.  YilmazIA, Akay T ,Cakatay U et al :Relation 
between bladder cancer and protein oxidation , 
Int Urol Nephrol , 2003; 35 (3) :345-50 ,  

8. John Schieszer : Calcium, Prostate Cancer Link 
Found , Cancer Epidemiology, Biomarkers & 
Prevention ,2008;17:2302-2305. 

9. Yoav P. Talmi, MD , Gregory T. Wolf, MD 1, 
Ramon Esclamad MD: Ionized serum calcium 
levels following combined treatment for cancer of 
the head and neck The Laryngoscope , 2009 
4 Jan  ;  Volume 103 Issue 9, Pages 1048 –
 1051. 

CONCLUSION: 

REFERENCES: 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mazdak%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yazdekhasti%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Movahedian%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mirkheshti%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract�
http://www.renalandurologynews.com/John-Schieszer/author/53/�
http://www3.interscience.wiley.com/journal/121460873/home�
http://www3.interscience.wiley.com/journal/121611635/issue�


Determination of Calcium and Iron in Prostate …..                    Zanco J. Med. Sci., Vol. 14, No. (2), 2010  

6  

 ١٠ . Buck BH., Liebeskind DS. ,Saver JL.,  et al. : 
Association of higher serum calcium levels with 
smaller infarct volumes in acute ischemic 
strokeArch Neurol , 2007, vol. 64, pp. 1287 –
1291. 

١١ .Rosol TJ, Capen CC. Mechanisms of cancer-
induced hypercalcemia. Lab Invest. 1992;67:680-
702. 

١٢ .Guise TA, Jin JJ, Taylor SD, et al. : Evidence for 
causal role of parathyroid hormone-related 
protein in the pathogenesis of human breast 
cancer-mediated osteolysis. J Clin Invest. 
1996;98:1544-9. 

١٣ . Peter Fuszek, Peter Lakatos, Adam Tabak, 
Janos Papp et al : Relationship between serum 
calcium and CA 19-9 levels in colorectal cancer; 
World J Gastroenterol 2004;10(13):1890-1892 

14 .  Ritchie CK, Thomas KG, Andrews LR, Tindall 
DJ, Fitzpatrick LA. Effects of the calciotrophic 
peptides calcitonin and parathyroid hormone on 
prostate cancer growth and 
chemotaxis ,prostate ,1997 ;30: 183- 187.  

15 .  Dori Seccareccia, MD CCFP(EM) MClSc : 
Cancer-related hypercalcemia ; Can Fam 
Physician , March 2010 ;Vol. 56, No. 3, pp.244 – 
246 

16 .Jinhui Liao, Abraham Schneider, Nabanita S. 
Datta  et al : Extracellular Calcium as a Candidate 
Mediator of Prostate Cancer Skeletal Metastasis ; 
Cancer Research, 2006 September 15  ;  66, 
9065-9073 

17 .  Arch G. Mainous, , Brian J. Wells, Richelle J. 
Koopman et al : Iron, Lipids, and Risk of Cancer 
in the Framingham Offspring Cohort; American 
Journal of Epidemiology,  2005; 161(12):1115-
1122 

١٨ .Sunali S Khanna and Freny R Karjodkar: 
Circulating Immune Complexes and Trace  
Elements (Copper ,Iron and Selenium ) as 
markers in oral precancer and Cancer : a 
Randomized ,controlled clinical trial ; Head &Face 
Medicine , 2006; 2: 33 

19 .  Syllvia L. ,ASa ,Janet Henderson ,David 
Goltzman et al.: Parathyroid Hormone-Like 
Peptide in Normal and Neoplastic Human 
Endocrine Tissues ; Journal of Clinical 
Endocrinology & Metabolism , 1990 ; Vol. 71, No. 
5 , 1112-1118 . 

20 .  W. M. Philbrick, J. J. Wysolmerski, S. Galbraith, 
E. Holt, J. J. Orloff, K. H. Yang et al . : Defining 
the roles of parathyroid hormone-related protein 
in normal physiology ; Physiological Reviews,  
1996 ; Vol 76, 127-173. 

 


	Background and Objectives: Serum calcium and iron were used as a biochemical markers for  investigation of the neoplastic diseases ,since there is a growing concern about the possible links between these minerals and tumors of various organs and tissues ,the objectives of this study were to determine the changes in the serum levels of Ca & Fe ions in patients with benign prostatic hyperplasia and bladder cancer and  to identify the role of these markers in diagnosis and prognosis of these patients . .                                                                                                                         Methods: This study was done in Baghdad at Al-Kadhemia Teaching Hospital between  10/9/2002 and 1/9/2003 .Serum samples were obtained for measurement of calcium and iron.,which were determined by flame atomic absorption spectrophotometer .                                           Results: Hypercalcemia affects up to 30% of patients with  bladder and prostate cancers. In addition there were a  decrease in the iron serum level as a result of tumor growth . Conclusions: Hypercalcemia, is one of the most common metabolic disorders accompanying neoplasia.The cancers most often associated with hypercalcemia, in addition there were a reduction  in serum level of iron this biochemical marker may be associated with the pathogenesis of cancer.                                                                           Key words: prostate cancer ,  bladder cancer , Iron ,Calcium.
	neoplasms particularly multiple myeloma. Normal,healthy kidneys are able to filter large amounts of calcium from the blood, excrete the excess not needed by the body, and retain the amount of calcium the body need. However, in the cases of hypercalcemia the blood calcium may increase to so high levels that kidneys become unable to excrete the excess19. Some tumors produce a substance similar to normal parathyroid hormone (such a parathormone-related peptide that drives the kidneys to increase calcium reabsorbtion) and it can mediate the kidneys to excrete too little calcium. This results in a large amounts of urine to produce, that then may cause dehydration. Dehydration may lead to appetite loss, nausea, and vomiting and make the general condition worse. Disability caused by weakness and tiredness may increase the blood calcium levels by increasing the amount of calcium resorbed from the bones19. Calcium deposits may be collected in the kidneys, causing permanent damage . Between 10 and 20 out of every 100 people with cancer (10 to 20%) develop hypercalcaemia.  This usually happens in the advanced stages of cancer but it can happen in people with earlier stages. 7 - 10 or it may be between 10% -30%  13,14. Decreasing  the calcium levels in the blood can improve the symptoms in a few days 10 . Immobility, dehydration, anorexia, nausea and vomiting may also increase the calcium level  12, 13.
	AIMS OF THE STUDY : The aims of this study were to measure  the changes in the serum levels of Ca & Fe ions in patients with benign prostatic hyperplasia and bladder cancer and  to identify the role of these markers in diagnosis and prognosis of these patients.


<<
  /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


