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Abstract The focal aim of this study was to assess the

frequency of chromosomal aberrations (CA) including

chromatid type aberrations (CTA) and chromosomal type

aberrations (CSA), micronucleus (MN) and XRCC1 399

Arg/Gln polymorphism in the peripheral blood lympho-

cytes of 27 petrol pump workers and same number of

controls to explore the possible cytogenetic risk on occu-

pational exposure to petrol vapors. The exposed subjects

and controls were classified into two groups based on their

age (group I \ 40 years; group II [ 40 years) apart from

the classification of the exposed subjects based on their

exposure duration ([ 8 and \ 8 years). CTA and MN

frequency were significantly higher in petrol pump workers

(p \ 0.05) with longer work duration. CTA was found to

increase with age in the exposed subjects as well as con-

trols, with exposed subjects showing a statistically higher

degree. This effect was not observed in MN. A signifi-

cantly higher frequency of MN was observed in the

smoking petrol pump workers than in control smokers

(p \ 0.05). No association was found between smoking

and CA in both subjects. The study on XRCC1 399 Arg/gln

polymorphism in petrol pump workers demonstrated very

less difference in allele frequency compared to controls. In

conclusion, these datas indicate that petrol pump workers

under risk group should be monitored for any long-term

adverse effects of the exposure.
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(PBLC) � Petrol pump workers � Chromosomal
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Petroleum is a mixture of several hydrocarbons of which,

about 95% of the compounds in petrol vapors are aliphatic

and alicylic compounds and less than 2% are aromatics

(Gupta and Dogra 2002). The volatile nature of petrol

makes it readily available in the atmosphere whenever it is

dispensed, especially at petrol filling stations. According to

the IARC (1989), exposure to gasoline vapors is stated as

carcinogenic to humans (Carere et al.1998). Several epi-

demiological studies on human populations exposed to

petroleum vapors have shown that there is an increased

incidence of diseases (Lagorio et al. 1993; Carletti and

Romano 2002). Petrol vapor is not safe even when inhaled

for a brief period of time during fuelling vehicles (Pranjic

et al. 2002), which puts the gas station attendants at more

risk by virtue of their occupational exposure.

The CA and MN assays have been used as a sensitive

biomarker to evaluate the early effects of genotoxic car-

cinogens in occupational and environmental settings

(Mateuca et al. 2006; Al-Sabti and Metcalfe 1995). Over

the last decade, several common polymorphisms in DNA

repair genes have been discovered, some of which have

been suggested to affect the DNA repair capacity and thus

may determine an individual’s susceptibility to carcinogens

(Patel et al.1997; Goode et al. 2002). It has been suggested
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that changes in the XRCC1 protein, mainly in amino acid

399, increases the susceptibility for tumor development via

genomic instability (Lei et al. 2002).

Petrol evaporates more readily in tropical countries than

in temperate ones (Kesavachandran et al. 2006). In South

India, petrol pump attendants are engaged in petrol filling

for 8 h a day and do not wear personal protective equip-

ment in the workplace which increases the opportunity for

exposure. So far, no study has investigated the effect of

petrol fumes exposure on cytogenetic effects and XRCC1

399 Arg/gln genomic stability among the petrol pump

workers in South India. The aim of this study was to

investigate the relationship between exposure to petroleum

hydrocarbons and presence of genetic damages such as

MN, CA and DNA damage (PCR-RFLP) in peripheral

blood lymphocytes (PBLC) along with the comparison of

these frequencies in smokers and nonsmokers, in order to

examine the possible effects of smoking in the exposed as

well as control subjects.

Materials and Methods

The study was carried out in 27 petrol pump workers from 10

petrol stations in Coimbatore City, South India. The control

group consisted of 27 healthy subjects without indication of

previous occupational exposure to petroleum derivatives or

other agents suspicious of genotoxicity. The exposed sub-

jects and the controls were divided into two groups based on

the age (group I \ 40 years and group II [ 40 years).

Exposed subjects were further classified into two groups

based on their exposure period (\ 8 years and [ 8 years).

The characteristics of both the subjects are shown in

Table 1. Informed written consent was obtained from all the

individuals, and the study was conducted in accordance with

the guidelines of the Declaration of Helsinki.

Cultures of leucocytes obtained from peripheral blood

were set-up as described in the protocol of Moorhead et al.

(1960). The chromosomal preparations obtained were

stained with Giemsa. From each slide 100 well spread

metaphases were scored and analyzed for chromosomal

abnormalities as per ISCN norms under the oil-immersion

microscope.

Four and one-half ml of whole heparinized blood was

incubated in 5 mL RPMI 1,640 with glutamine medium,

1 mL of fetal bovine serum and 0.1 mL of phytohemag-

glutinin. After 44 h of PHA stimulation, Cytochalasin-B

was added to obtain a final concentration of 3 lg/mL. After

72 h of culture the cells were harvested. MN frequency was

determined on coded slides in at least 1,000 lymphocytes.

Whole genomic DNA was collected as per the kit pro-

tocol (Bangalore Genei-Frozen blood DNA extraction kit)

for PCR analyses (Duell et al. 2000). Cleavage with spe-

cific endonucleases for each polymorphism was done as

follows; MspI for Arg399Gln (Lei et al. 2002).

Statistical analysis was performed with the SPSS 13.0

Windows software. Mean and Standard deviation were

calculated using t test. The null hypothesis was rejected at

5% level of significance. Allele frequency was calculated

using Hardy-Weinberg equilibrium between the exposed

subjects and controls. Odds ratio (OR) and 95% confidence

intervals were calculated.

Results and Discussion

Petrol station attendants are occupationally exposed to a

wide range of petrol derivatives via absorption through the

intact skin or by vapor inhalation. Many studies have

reported an increase in the number of CA and MN cells in

humans occupationally exposed to petroleum derivatives

(Celik and Akbas 2005; Benites et al. 2006). Different

genetic end-points, such as sister chromatid exchange

(SCE), DNA strand breaks and MN (Bukvic et al. 1998)

showed an increased level of cytogenetic damage in the

PBLC of workers occupationally exposed to petroleum

derivates. In our study, on the basis of exposure time, a

significant increase (16.13 ± 4.56; p \ 0.05) in CTA fre-

quency was measured only within the group having longer

duration of exposure compared to workers with shorter

work duration. There are studies reporting increased CA in

individuals occupationally exposed to petrol and diesel

exhausts fumes (Chitra et al. 2001; Burgaz et al. 2002).

Some investigators indicated that numerical or structural

CA was increased in workers who had a long-term expo-

sure to benzene (Yardley-Jones et al. 1990). Karahalil et al.

(1998) evaluated the presence of MN in PBLC of the

workers in petrol engine repair garages. Increased MN

frequency was noticed on workers exposed to low

Table 1 The general characteristics of petrol pump workers and

control subjects

Characteristics Number of subjects Percentage (%)

n = 54

GroupI (\40 years) 11 40.74

GroupII ([40 years) 16 59.25

Gender

Male 23 85.18

Female 4 14.81

Smoking

Yes 8 29.62

No 19 70.37

Work duration

[8 years 10 37.03

\8 years 17 62.96
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concentration of benzene (Bukvic et al. 1998). In the

present study higher degree of MN frequency were

observed in long-term exposed group (Table 2).

An age-related increase in the aneuploid cells of human

lymphocytes has been reported in a number of studies

(Nowinski et al. 1990). Moreover, the results of the present

study also indicate a role for age in chromosome alterations

observed in peripheral blood lymphocytes as noted in the

controls (Balachandar et al. 2008). Our study reveals that

increase in age increases CTA in both the exposed subjects

and controls with a significantly higher in group II exposed

subjects (2.94 ± 1.24; p \ 0.05) as compared to group II

controls. Age had no effect on CSA in both subjects. In the

present study, a significant increase in MN and CA were

observed in the older age group (Roma Torres et al.

2006).Our study shows a higher degree of MN frequency in

group I petrol pump workers compared to group I controls

and it is statistically significant(0.55 ± 0.82; p \ 0.05).

Burgaz et al. (1995) found a significant increase in MN

cells in smokers, compared to non smokers. Our findings

indicate that cigarette smoking heightens MN, and has no

effect on CA. In our result, the effect of smoking was not

shown as a statistical difference in CSA and CTA fre-

quency between exposed and controls subjects, but MN

frequency among exposed individuals with smoking habit

was significantly higher than control smokers. A significant

difference (p = 0.000; p \ 0.05) in CTA frequency were

noticed between exposed and control non smokers whereas

in the previously published studies, it was observed that

cigarette smoking had no effect on CA and MN frequencies

(Celik and Akbas 2005). Bukvic et al. (1998) did not find

any association between MN frequencies and smoking

habits of workers from a gasoline station in Italy. Surralles

et al. (1997) reported that MN frequencies in lymphocytes

of workers from a petrochemical industry in Estonia had no

influence of smoking.

Investigation of Liu et al. (2006) shows that

XRCC1399Arg/Gln polymorphism does not alter the

affinity of XRCC1 for polynucleotide kinase/phosphatase-

poly ADP-ribose polymerase among benzene exposed

workers. Our study highlights that there is no interaction

between petrol exposures and XRCC1 399 Arg/Gln poly-

morphism. Shen et al. (1998) reported a statistically non

significant additive interaction between the XRCC1

399Gln allele and PAH-DNA adducts as shown in Table 3.

In conclusion, the present study provides some evidence

that petrol exposure may be associated with genotoxic

effects on the lymphocytes. This study demonstrates that it

is possible to detect human health risks at an early stage

using sensitive techniques. It is concluded that petrol pump

workers at risk group should be carefully monitored and

should take adequate protective measures to prevent long-

term effects.
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Table 2 Mean frequency of

chromosomal aberration and

micronucleus among petrol

pump workers and control

subjects

WD work duration, CTAs
chromatid type aberration, CSAs
chromosomal type aberrations,

MN micronucleus, Cont
controls, GroupI (\40 years),

Group II ([40 years)

* Values significant at p \ 0.05

level by t test

Group W.D CA/100 cells MN/1,000 cells

CTAs CSAs

Petrol pump workers

Group I (\40 years) 5.85 ± 3.19 0.55 ± 0.69 0.36 ± 0.67 0.55 ± 0.82*

GroupII ([40 years) 16.13 ± 4.56* 2.94 ± 1.24* 0.94 ± 0.93 0.81 ± 0.98

Cont

Group I (\40 years) NA 0.45 ± 0.52 0.09 ± 0.30 0

GroupII ([40 years) NA 1.19 ± 0.83 0.38 ± 0.62 0.31 ± 0.60

Petrol pump workers

Smokers 11 ± 4.3 2.6 ± 1.84* 1.12 ± 1.13 1.62 ± 0.91*

Non smokers 12.22 ± 7.3 1.81 ± 1.37 0.5 ± 0.69 0.31 ± 0.58

Cont

Smokers NA 1.5 ± 0.53 0.5 ± 0.53 0.37 ± 0.58

Non smokers NA 1.5 ± 0.76 0.15 ± 0.5 0.10 ± 0.45

Table 3 XRCC1 genotypes and allele frequencies in the petrol pump

workers and controls

XRCC1 399 Total number

of Samples

Arg/Gln 399Gln

frequency

Petrol pump

workers

27 58 (53.70%) 0.320

p = 1.000

OR = 1

95%

CI = 0.564 - 1.773

Controls 27 50 (46.29%) 0.381

CI confidence interval, OR odd ratio, XRCC 1 X-ray cross comple-

mentation gene 1, Gln glycine, Arg arginine, p probability

Bull Environ Contam Toxicol (2010) 85:121–124 123

123



References

Al-Sabti K, Metcalfe CD (1995) Fish micronuclei for assessing

genotoxicity in water. Mutat Res 343:121–135

Balachandar V, Lakshman Kumar B, Suresh K, Sasikala K (2008)

Evaluation of chromosome aberrations in subjects exposed to

environmental tobacco smoke in Tamilnadu, India. Bull Environ

Contam Toxicol 81:270–276. doi: 10.1007/s00128-008-9489-3

Benites CI, Amado LL, Vianna RAP, Martino-Roth MG (2006)

Micronucleus test on gas attendants. Genet Mol Res 5:45–54

Bukvic N, Bavaro P, Elia G, Cassano F, Fanellin M, Guanti G (1998)

Sister chromatid exchange (SCE) and micronucleus (MN)

frequencies in lymphocytes of gasoline station attendants. Mutat

Res 415:25–33

Burgaz S, Iscan A, Buyukbingol ZK, Bozkurt A, Karakaya AE (1995)

Evaluation of micronuclei in exfoliated urothelial cells and

urinary thioether excretion of smokers. Mutat Res 335:163–169

Burgaz S, Dermircigil GC, Karahalil B, Karakaya AE (2002)

Chromosomal damage in peripheral blood lymphocytes of traffic

policemen and taxi drivers exposed to urban air pollution.

Chemosphere 47:57–64

Carere A, Antoccia A, Cimini D, Crebelli R, Degrasi F, Leopardi P,

Marcon F, Sgura A, Tanzarella C, Zijno A (1998) Genetic effects

of petroleum fuels II: analysis of chromosome loss and

hyperploidy in peripheral lymphocytes of gasoline station

attendants. Environ Mol Mutagen 32:130–138

Carletti R, Romano D (2002) Assessing health risk from benzene

pollution in an urban area. Environ Monit Assess 80:135–148

Celik A, Akbas E (2005) Evaluation of sister chromatid exchanges

and chromosomal aberration frequencies in peripheral blood

lymphocytes of gasoline station attendants. Ecotox Environ Saf

60:106–112

Chitra CK, Vishwanathan H, Deepa E, Rani MVU (2001) Cytogenetic

monitoring of men occupationally exposed to airborne pollu-

tants. Environ Pollut 112:391–393

Duell EJ, Wiencke JK, Cheng TJ, Varkonyi A, Zuo ZF, Ashok TDS,

Mark EJ, Wain JC, Christiani DC, Kelsey KT (2000) Polymor-

phisms in the DNA repair genes XRCC1 and ERCC2 and

biomarkers of DNA damage in human blood mononuclear cells.

Carcinogenesis 21:965–971

Goode EL, Ulrich CM, Potter JD (2002) Polymorphisms in DNA

repair genes and associations with cancer risk. Cancer Epidemiol

Biomark Prev 11:1513–1530

Gupta S, Dogra TD (2002) Air pollution and human health hazards.

Indian J Occup Environ 6:89–93

International Agency for Research on Cancer (IARC) (1989)

Occupational exposures in petroleum refining; crude oil and

major petroluem fuels. IARC Monogr Eval Carcinog Risks

Chem Hum 45:322

Karahalil B, Burgaz S, Fisek G, Karakaya AE (1998) Biological

monitoring of young workers exposed to polycyclic aromatic

hydrocarbons in engine repair workshops. Mut Res 412:261–269

Kesavachandran C, Rastogi SK, Anand M, Mathur N, Dhawan A

(2006) Lung function abnormalities among petrol-pump workers

of Lucknow, North India. Curr Sci 90:1178

Lagorio S, Forastiere F, Iavarone I, Vanacore N, Fusel-Ii S, Carere A

(1993) Exposure assessment in a historical cohort of filling

station attendants. Int J Epidemiol 22:51–56

Lei YC, Hwang SJ, Chang CC, Kuo HW, Luo JC, Chang MJ, Cheng

TJ (2002) Effects on sister chromatid exchange frequency of

polymorphisms in DNA repair gene XRCC1 in smokers. Mutat

Res 519:93–101

Liu T, Mellman DM, Batlips D, Hungerford A (2006) Benzene

exposure and oxidative DNA damage: influence of genetic

polymorphisms in metabolism genes. Toxicol Environ Health

61B:432–443

Mateuca R, Lombaert N, Aka PV, Decordier I, Kirsch-Volders M

(2006) Chromosomal changes: induction, detection methods and

applicability in human biomonitoring. Biochimie 88:1515–1531

Moorhead PS, Novell WJ, Mellman DM, Batlips D, Hungerford A

(1960) Chromosome preparations of leukocytes cultured from

peripheral blood. Exp Cell Res 20:613–616

Nowinski GP, Van Dyke DL, Tilley BC, Jacobsen G, Babu VR,

Worsham MJ, Wilson GN, Weiss L (1990) The frequency of

aneupboidy in cultured lymphocytes is correlated with age and

gender but not with reproductive history. Am J Hum Genet

46:1101–1111

Patel RK, Trivedi AH, Arora DC, Bhatavdekar JM, Patel DD (1997)

DNA repair proficiency in breast cancer patients and their first-

degree relatives. Int J Cancer 73:20–24

Pranjic N, Mujagic H, Nurkic M, Karamehic J, Pavlovic S (2002)

Assessment of health effects in workers at gasoline station. Bosn

J Basic Med Sci 2:35–45

Roma Torres J, Teixeira JP, Silva S, Laffon B, Cunha LM, Mendez J,

Mayan O (2006) Evaluation of genotoxicity in a group of

workers from a petroleum refinery aromatics plant. Mutat Res

604:19–27

Shen M, Jones I, Mohrenweiser H (1998) Nonconservative amino

acid substitution variants exist at polymorphic frequency in DNA

repair genes in healthy humans. Cancer Res 58:604–608

Surralles J, Autio K, Nylund L, Jarventaus H, Norppa H, Veidebaum

T, Sorsa M, Peltonen K (1997) Molecular cytogenetic analysis of

buccal cells and lymphocytes from benzene-exposed workers.

Carcinogenesis 18:817–823

Yardley-Jones A, Anderson D, Lovell DP, Jenkinson PC (1990)

Analysis of chromosomal aberrations in workers exposed to low

level benzene. Br J Ind Med 47(1):48–51

124 Bull Environ Contam Toxicol (2010) 85:121–124

123

http://dx.doi.org/10.1007/s00128-008-9489-3

	Assessment of Occupational Cytogenetic Risk, Among Petrol Station Workers
	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


