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Abstract Organochlorine pesticides accumulate in lipid
rich compartments of organisms. During pregnancy, the
compounds pass through the placental barrier appear in
cord blood. The aim of this study was to monitor the levels
of organochlorine pesticides in 70 umbilical cord blood
samples taken during deliveries in Veracruz in 2009. For
organochlorine pesticides, only the presence -HCH (4%,
3.9 pg/L median concentration on wet weight), pp’DDE
(100%, 0.7 pg/L) and pp'DDT (4%, 1.4 ug/L) were
detected. The total pool of samples divided according to
sex of new born babies, showed no statistical differences
among median concentrations. The number of deliveries
considered as a determinant contamination factor affirmed
there were no statistical differences among median con-
centrations; however pp'DDE levels increased from the one
to two childbirth groups. Age of pregnant women as a
discriminate factor manifests in a significant increase in
contamination levels among first, second and third tertile.
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In general, umbilical cord blood samples in Veracruz
contained organochlorine pesticides, especially pp’DDE,
confirming the presence of these compounds in the envi-
ronment and their transfer from the mother to the devel-
oping fetus.
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Organochlorine pesticides are considered to be persistent
and ubiquitous environmental contaminants. Their lipo-
philic nature, resistance to biodegradation and slow bio-
transformation rate allow their concentration in adipose
tissues in animals, humans and in all elements of the food
chain, which in turn elevate concern about the magnitude
of potential human exposure. Persons, who live in fumi-
gated areas, need major attention because pesticides vola-
tilize from their point of deposition, providing potential
exposures via the respiratory route (Alegria et al. 2008;
Wong et al. 2008; Martinez-Valenzuela et al. 2009).
Organochlorine pesticides accumulated previously in soils
off-gas and migrate to the whole environment, revealing
their presence in human adipose tissue, breast milk and
blood serum.

The lipophilic property of organochlorine pesticides
causes them to accumulate in lipid rich compartments of
organisms in accordance with equilibrium patterns. In
humans, this process involves the transport and equilibrium
between adipose tissue and blood serum, thus yielding a
distribution within body compartments and in lipid rich
fractions. The liposolubility rate influences the accumula-
tion and elimination of these pesticides from tissues and
organs. Therefore, a difference in concentrations between
body compartments depends principally upon the tissues’
lipid content. These lipid rich compartments act as
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reservoirs for lipophilic pesticides and provide data for
exposure assessment and for evaluation of health risks
(Waliszewski et al. 2000, 2004a, b, 2005a).

The human placental barrier is a selective filter but
permits the flow of low molecular weight lipophilic or
unionized molecular compounds, such as organochlorine
pesticides. Their toxicity may compromise placental
functions and contribute to developmental problems in
offspring, placental vascular lesions, fetal growth retarda-
tion, or death (Hamel et al. 2003). Being subjected to
organochlorine pesticide residues before birth is also linked
with cases of developmental neurotoxicity and intellectual
deficiencies such as learning and memory disabilities
(Torres-Sanchez et al. 2007).

Exposure to organochlorine compounds has been a
subject of interest in recent years given their potential
toxicity (carcinogenicity, immunotoxicity, reproductive
system 1illnesses, and neurotoxicity). Contrary to what
happens in adults, exposure to neurotoxicants during the
windows of vulnerability in critical periods of brain
development can produce permanent cerebral dysfunction
from infancy, or it can delay its effect until adulthood
(Ortega Garcia et al. 2006; Torres-Sanchez et al. 2007).

The storage of organochlorine pesticide residues in fat is
a problem of greater concern in women because of their
higher percentage of body fat. Hormonal changes that
occur during pregnancy, lactation and menopause, results
in the internal mobilization of pollutants many years after
initial exposure. During pregnancy, concern over these
pesticide levels in maternal and cord blood becomes
greater since reproductive toxicological studies have
revealed that fetuses, especially during organogenesis, are
more vulnerable to their toxic action (Waliszewski et al.
2005b). Newborns are exposed through placental trans-
mission as well as breastfeeding. Hence, knowledge of
biological levels of these contaminants in human tissues is
necessary for the risk assessment of possible adverse health
effects and for the identification of vulnerable groups
(Pathak et al. 2008).

The purpose of the present study was to monitor the
levels of organochlorine pesticides in umbilical cord blood
that occurred as a consequence of environmental maternal
exposure in areas where these pesticides were sprayed to
combat vector transmitted diseases.

Materials and Methods

Seventy selected volunteer mothers admitted for delivery
during 2009 were asked to donate umbilical cord blood for
determination of organochlorine pesticide contents. The
donors of mean 27 years old originated from the state of
Veracruz. The volunteers signed their consent to participate
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in the study. The blood samples were taken from the
umbilical cord after it was cut. The samples were then
centrifuged to separate blood cells from the serum. The
serum samples were stored in glass jars, immediately fro-
zen, and kept at —25°C until analyzed.

Chemical analyses of organochlorine pesticides were
performed according to a previously detailed method
(Waliszewski and Szymczynski 1991; Waliszewski et al.
2004c). Gas chromatographic determinations of selected
organochlorine pesticides (HCB, o-, -, y-HCH, pp'DDE,
op’'DDT and pp'DDT) were conducted with a Varian model
3400CX gas chromatograph equipped with a ®*Ni electron-
capture detector. The operating conditions were as follows:
separations were done on capillary column J&W 30-m x
0.32-mm inner diameter and 0.83 pm film thickness,
the temperature program was 193°C (7 min) to 250°C at
6°C/min, hold for 20 min; the carrier gas was nitrogen at
6.3 mL/min and a 1-pL aliquot was injected in a splitless
mode.

The minimum detection limits for the residues analyzed
were as follows: 0.1 pg/L on wet weight or 0.2 mg/kg on
fat basis for f-HCH, pp'DDE, pp'DDT and op'DDT. To
determine the quality of the method, a recovery study was
performed on 10 spiked replicates of blank cow blood
samples, which presented contamination levels below the
detection limits. The fortification study, done at 1.0 pg/L
and 2.0°mg/kg on fat basis levels, showed mean values
from 83% to 91% recovery. The standard deviation and
coefficient of variation were below 10, indicating excellent
repeatability of the method.

Total serum lipids were determined calorimetrically
with phosphovanillin according to the method recom-
mended by Hycel de Mexico using a commercial kit for
clinical laboratories.

Statistical calculations were conducted using statistical
software Minitab version 12. Concentrations of organo-
chlorine pesticide (mg/kg on fat base and pg/L on wet
weight) were expressed as frequencies, arithmetic means,
medians, geometric means (GM) and 95% confidence
intervals (95% CI) of geometrical means. The resulting
concentrations were then used to determine the significance
of categorical factors on pesticide levels by the variability
among samples, pairing them to identify differences among
means by applying the Student’s ¢ test and differences
among medians by applying the Mann—Whitney test at
o = 0.05.

Results and Discussion
Lipophilic organochlorine pesticides are considered to

have the ability to transfer through the placental barrier.
The equilibrium models for these compounds in the human
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body during pregnancy describe the partitioning rate
between maternal compartments and fetus tissues, espe-
cially umbilical cord blood (Waliszewski et al. 2000).
Organochlorine pesticides reside principally in lipids and
their solubility does not differ significantly among lipids in
the human body (Longnecker et al. 1999; Waliszewski
et al. 2004a). The concentration for mother and fetus
depends on the lipid content in the compartment and
liposolubility of the pesticide. Pregnancy involves the
transfer of nutrients and contaminants from maternal tis-
sues through the placenta to the developing fetus. There-
fore, organochlorine pesticides would normally pass
through the placental barrier via passive diffusion. Pos-
terior metabolism in the fetus of accumulated residues is
low due to the poor detoxification mechanisms of the
developing organs.

During the monitoring study, only the presence of
S-HCH, pp'DDE and pp’'DDT were detected, thus only
these pesticides are discussed. The presence of pp’'DDE
was found in 100% of analyzed samples, whereas f-HCH
and pp'DDT were present only in 4% of the samples.
Summarized organochlorine pesticides levels from 70
monitored umbilical cord blood samples, expressed as
ranges, mean and standard error of mean (SEM), median,
geometric mean (GM) and 95% confidence intervals of
geometric mean are presented in Table 1 as pg/L on a wet
basis and in Table 2 as mg/kg on a lipid basis. The highest
levels are expressed by S-HCH, but its frequency is very
low, corresponding only to 3 monitored samples. The same
tendency can be observed for insecticide pp'DDT, which
shows a presence only in 3 samples and should not influ-
ence the total panorama of exposure in Veracruz, The
pesticide pp’DDE was found in 100% of the samples but
the mean concentration values diminished substantively
when expressed as median and geometric mean, indicating
a predominance of lower levels in the monitored
population.

In order to take into account the significance of new-
born sex as a categorical factor on pesticide levels, the total
pool sample was divided according to the sex of new-born
babies (Table 3). The grouping results were compared to

Table 1 Ranges, mean and standard error of mean (SEM), median,
geometric mean (GM) and 95% of confidence intervals of GM (95%
IC) of organochlorine pesticide levels (pug/L on wet weight) in
umbilical cord blood serum (n = 70)

Pesticide ~ Ranges Mean + SEM  Median GM 95% CI
fp-HCH 3.7-8.7 55+ 1.6 3.9 5.1 1.5,6.5
pp'DDE  0.1-135 1.3 +0.2 0.7 0.7 06,09
py'DDT  0.1-1.8 1.1£05 1.4 06 01,28
2-DDT 0.1-149 13 =£03 0.7 0.7 06,09

Table 2 Ranges, mean and standard error of mean (SEM), median,
geometric mean (GM) and 95% of confidence intervals of GM (95%
IC) of organochlorine pesticide levels (mg/kg on lipid basis) in
umbilical cord blood serum (n = 70)

Pesticide Ranges Mean = SEM  Median GM 95% CI
p-HCH  219-38.7 28.0+54 233 27.1 124, 58.6
pp'DDE 0.6-1024 69+ 1.6 3.1 35 27,45
pp'DDT 0.2-10.2 59+29 7.4 24 0.1,64
Z-DDT 0.6-112.6 72+ 1.8 3.1 35 20,45

Table 3 Mean and standard error of mean (SEM), median, geometric
mean (GM) and 95% of confidence intervals (95% CI) of organo-
chlorine pesticide levels (pg/L on wet weight) in umbilical cord blood
serum according to sex of new born babies

Feminine (n = 32)

Pesticide ~ Ranges Mean + SEM  Median GM 95% CI
p-HCH 39 39 3.9 39

pr’'DDE  0.1-13.5 14 +04 0.8 08 02,10
pp'DDT 1.4 1.3 1.3 1.4

~-DDT 0.1-148 14404 0.8 08 05,03
Masculine (n = 38)

p-HCH 3.7-8.7 63 £ 25 6.3 5.7

pp'DDE 0.1-8.9 1.2 £0.7 0.6 0.7 0.5, 0.9
pp'DDT 0.1-1.8 09 +0.8 0.9 0.4

Z-DDT 0.1-10.7 12+03 0.6 0.7 0.6, 0.9

determine differences in organochlorine pesticide concen-
trations. The applied ¢ test and Mann—Whitney tests
showed that there were no statistically significant differ-
ences among means and medians at p > 0.05, suggesting
semi-homogenous exposure, and eliminating new-born
gender as a discriminating factor. However, one case of a
twin pregnancy resulting in babies of different sex
(feminine and masculine) revealed significant differences
in organochlorine pesticide concentrations: feminine:
total lipid content 87 mg/L, pp'DDE 29.7 mg/kg, 2.6 pg/L;
masculine: total lipid content 601 mg/L, pp'DDE
5.1 mg/kg, 3.1 pg/L and pp'DDT 0.2 mg/kg, 0.20 pg/L.
The obtained differences express that the feminine fetus
presented in umbilical cord blood serum 6.9 times lower
total lipid content and 5.7 times higher pp’DDE concen-
tration expressed on fat basis and 1.2 time lower expressed
on wet basis than the male fetus. Moreover, the masculine
fetus had a presence of pp’DDT in the umbilical cord blood
serum which was not detected in the serum of its feminine
twin. These results elucidate independence in circulatory
nutrition between twins and different passes of nutrients
and organochlorine pesticides through the placental circu-
latory system during twin pregnancy.
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Table 4 Median concentrations of organochlorine pesticides (pg/L
on wet weight) in cord blood serum according to parities: 1, 2, 3 and
more

Pesticide One (n = 35) Two (n = 20) Three and
more (n = 15)

S-HCH 3.8 8.8 39

pp'DDE 0.6 0.9 0.7

pp'DDT 1.8 0.7 n.d.

2-DDT 0.6 0.9 0.7

Table 5 Mean concentrations of organochlorine pesticides (pg/L on
wet weight) in cord blood serum in three tertiles according to age of
mothers

Terciles (years) p-HCH pp'DDE pp'DDT
First 20 3.7 0.4 0.1
Second 26 39 0.7 1.4
Third 29 8.7 1.3 1.8

Another determinant factor that can influence contami-
nation level is parities. For this purpose, the total sample
pool was divided according to the mother’s number of
deliveries, and the results are presented in Table 4 as
median organochlorine pesticide concentrations. The sig-
nificance of observed differences among f-HCH and
pp'DDT median concentrations and three delivery groups
cannot be calculated because of the small number of cases.
The increase of pp’'DDE median concentrations from the
one to two childbirth group and decrease in the three or
more childbirth group is affirmed statistically with signif-
icance at p < 0.05.

In order to consider the age of the mother as a dis-
criminate contamination factor, the studied sample pool
was divided according to age (years) of parturient, calcu-
lating the first (up to 20 years), second (between 20 and
26 years) and third (29 or more years) tertile (Table 5). For
all organochlorine pesticides studied the mean concentra-
tions increased significantly with age from first to second
and to third tertile. Applying the ¢ test for comparison of
means, statistically significant (p < 0.05) differences for
pp'DDE concentrations among three tertiles were obtained.

In conclusion, the present monitoring study indicates the
passage of organochlorine pesticides through the placental
barrier, confirming their presence in umbilical cord blood
serum. The concentrations were not dependant on the sex
of the new-born or the number of deliveries. The level of
organochlorine pesticides that circulates through placental
barriers depends on the age of pregnant women, with
higher age favoring higher organochlorine pesticide con-
centrations caused by more years of exposure to the envi-
ronmental contaminants.

@ Springer

Acknowledgments The authors express their appreciation to Dana
Erickson and Winston Smith of the Peace Corps México for their help
in editing this article and we thank Laboratory of Environmental
Engineering from Institute of Enginery, University of Veracruz for
analytical support in total lipid determinations.

References

Alegria H, Wong F, Jantunen LM, Bidleman TF, Salvador-Figueroa
M, Gold-Bouchot G, Ceja-Moreno V, Waliszewski SM, Infan-
z6n R (2008) Organochlorine pesticides and PCBs in air of
southern  México  (2002-2004).  Atmospheric  Environ
42(38):8810-8818

Hamel A, Mergler D, Takser L, Simoneau L, Lafond J (2003) Effects
of low concentrations of organochlorine compounds in women
on calcium transfer in human placental syncytiotrophoblast.
Toxicol Sci 76:182-189

Longnecker MP, Klebanoff MA, Gladen BC, Berendes HW (1999)
Serial levels of serum organochlorines during pregnancy and
postpartum. Arch Environ Health 54(2):110-114

Martinez-Valenzuela C, Gomez-Arroyo S, Villalobos-Pietrini R,
Waliszewski S, Calderon-Segura ME, Félix-Gastélum R,
Alvarez-Torres A (2009) Genotoxic biomonitoring of agricul-
tural workers exposed to pesticides in the north of Sinaloa State,
Mexico. Environ Inter 35:1155-1159

Ortega Garcia JA, Carrizo Gallardo D, Ferris Tortajada J, Garcia
MMP, Grimalt JO (2006) Meconium and neurotoxicants:
searching for prenatal exposure timing. Arch Dis Child
91:642-646

Pathak R, Suke SG, Ahmed RS, Tripathi AK, Guleria K, Sharma CS,
Makhijani SD, Mishra M, Banerjee BD (2008) Endosulfan and
other organochlorine pesticide residues in maternal and cord
blood in north Indian population. Bull Environ Contam Toxicol
81:216-219

Torres-Sanchez L, Rothenberg SJ, Schnaas L, Cebrian ME, Osorio E,
Hernindez MC, Garcia-Herndndez RM, del Rio-Garcia C, Wolff
MS, Lépez-Carrillo L (2007) In utero p, p’-DDE exposure and
infant neurodevelopment: a perinatal cohort in Mexico. Environ
Health Perspect 115(3):435-439

Waliszewski SM, Szymczynski GA (1991) Persistent organochlorine
pesticides in blood serum and whole blood. Bull Environ
Contam Toxicol 46:803-809

Waliszewski SM, Aguirre AA, Infanzon RM, Siliceo J (2000)
Partitioning coefficients of organochlorine pesticides between
mother blood serum and umbilical blood serum. Bull Environ
Contam Toxicol 65:293-299

Waliszewski SM, Carvajal O, Infanzéon RM, Trujillo P, Hart MM
(2004a) Copartition ratios of persistent organochlorine pesticides
between human adipose tissue and blood serum lipids. Bull
Environ Contam Toxicol 73:732-739

Waliszewski SM, Carvajal O, Infanzon RM, Gomez-Arroyo S,
Villalobos-Pietrini R, Trujillo P, Maxwell Hart M (2004b)
Organochlorine pesticide levels in blood serum samples taken at
autopsy from auto accident victims in Veracruz, Mexico. Arch
Environ Health 59(9):441-448

Waliszewski SM, Gémez-Arroyo S, Carvajal O, Villalobos-Pietrini
R, Infanzén RM (2004c) Uso del acido sulfirico en las
determinaciones de plaguicidas organoclorados. Rev Int Contam
Ambient 20(4):185-192

Waliszewski SM, Bermuidez MT, Infanzén RM, Silva CS, Carvajal O,
Trujillo P, Gomez-Arroyo S, Villalobos-Pietrini R, Saldafia VA,
Melo G, Esquivel S, Castro F, Ocampo H, Torres J, Hayward-
Jones PM (2005a) Persistent organochlorine pesticide levels in



Bull Environ Contam Toxicol (2010) 85:367-371 371

breast adipose tissue in women with malignant and benign breast Wong F, Alegria H, Jantunen LM, Bidleman TF, Salvador-Figueroa
tumors. Bull Environ Contam Toxicol 75(4):752-759 M, Gold-Bouchot G, Ceja-Moreno V, Waliszewski SM, Infan-
Waliszewski SM, Infanzén RM, Gomez-Arroyo S, Villalobos-Pietrini z6n R (2008) Organochlorine pesticides in soil and air of
R, Carvajal O, Trujillo P, Hayward-Jones PM (2005b) Persistent southern Mexico: chemical profiles and potential for soil
organochlorine pesticides levels in blood serum lipids in women emissions. Atmospheric Environ 42(37):7737-7745

bearing babies with undescended testis. Bull Environ Contam
Toxicol 75(5):952-959

@ Springer



	Organochlorine Pesticide Levels in Umbilical Cord Blood of Newborn in Veracruz, Mexico
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


