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Seroprevalence of Toxoplasma gondii infection in pigs in
Jilin Province, Northeastern China
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Abstract. In the present study, a total of 1,235 porcine serum samples were collected from
9 counties in Jilin Province (40°52'~46°18'N,121°38'~131°19'E), northeastern China from August
to October 2013, and the seroprevalence of Toxoplasma gondii infection was tested by
indirect haemagglutination assay (IHA). The results showed that antibodies to 7. gondii were
found in 19.1% (95% confidence interval [CI], 16.9% to 21.3%), with higher seroprevalence in
the breeding boars (28.6%, 95% CI, 20.0% to 37.2%), and breeding sows (32.0%, 95% CI, 25.2%
to 38.9%). No significant difference was found among the slaughter pigs, fattening pigs and
the piglets. These results indicated that infection with 70 gondii in pigs is widespread in Jilin
province, and is of public health concern.

INTRODUCTION seroprevalence of T. gondii infection in
pigs in Jilin province, Northeastern China.

Toxoplasmosis, caused by the protozoan
parasite Toxoplasma gondit, is an important
food-borne parasitic zoonosis worldwide. MATERIALS AND METHODS
Food-producing animals pose a risk for
transmission of the disease to humans, mainly Study areas
by ingesting tissue cysts from undercooked  Jilin Province is about 600 km from north to
or raw meat (Dubey, 2009). Since porkisthe  south and about 750 km from east to west.
most commonly consumed meat by Chinese It is boarded by Liaoning Province on the
people, it is important to investigate the south, Inner Mongolia Autonomous Region on
prevalence of T. gondii infection in pigs in  the west, Heilongjiang Province on the north
China. Jilin Province has ahuman population  and Russian Federation on the east, and its
of 27 millions, and is one of the largest pork  southeast is on opposite side of Democratic
producers in China, accounting for 70% of = People’s Republic of Korea. Jilin is an inland
the livestock industry’s total income (Zhou  and border province near the sea. The
et al., 2010; Tao et al., 2011). The objective  province has a distinct temperate continental
of the present study was to investigate = monsoon climate with a clear-cut change of
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four seasons. The yearly average temperature
of most part of the province is 3-5°C. The frost
period begins in the last 10 days of September
and lasts until the end of April or early May.

Sampling and sera preparation

Blood samples were collected from 1,235
pigs from slaughter houses or farms in
Jilin Province, including Changchun (43°05'
—45°15" N, 124°18'-127°02' E), Jilin (42°31' -
44°40' N, 125°40'-127°56' E), Siping (42°56'—
44°05' N, 123°25'-125°05' E), Liaoyuan (42°17'
—43°13' N, 124°51' —125°49' E), Tonghua
(40°52'-43°3' N, 125°10'-126°44' E), Baishan
(44°13"' —46°18' N, 121°38' —124°22' E),
Songyuan (43°59' —45°32' N, 123°6' —126°11'
E), Baicheng (44°13' —46°18’ N, 121°0' —
124°22' E), Yanbian (42°50'-43°23' N, 129°1'
—129°48' E) from August to October, 2013.
Sera were separated by centrifugation at
1,500xg for 5 min and stored at -20°C until
use.

Serological examination

Antibodies against T. gondii (IgG) were
detected in sera by an indirect
hemagglutination antibody (IHA) test using
a commercially marketed kit (Veterinary
Research Institute, Jiangsu Academy of
Agricultural Sciences, Nanjing, China)
according to the manufacturer’s instructions
(Zou et al., 2009). In brief, sera were added to
96 well V bottomed polystyrene plates, and
diluted in a four-fold series from 1:4 to 1:2048.
The plates were shaken for 2 min and then
incubated at 37°C for 2 h without shaking. The
test was considered positive when a layer of
agglutinated erythrocytes was formed in
wells at dilutions of 1:64 or higher, and
positive and negative controls were included
in each test. The cutoff value of 1:64 was used
according to the national standard (GB/T
18448.2-2008) of China for detection of
T. gondii antibodies in humans and animals.
IHA kit has been extensively used for
detecting specific antibodies to T. gondit in
pigs, sheep, and other mammals in China for
many years. IHA shows a sensitivity of about
89.8%, but the specificity can reach 96.6% for
detecting Toxoplasma IgG antibody (Yang
et al., 2014).
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Statistical analysis

The difference of T. gondii prevalence in
different groups was analysized by Fisher’s
exact test using SAS statistical software
(Version 9.3; SAS Institute Inc., Cary, NC,
USA), and P values <0.05 were considered
as statistically significant.

RESULTS AND DISCUSSION

Antibodies to T. gondii were found in 236
(19.1%) of 1235 pigs in titers of 103 sera with
a titer of 64, 73 of 128, 38 of 256, 17 of 512,
and 5 of 1024, respectively. The results of the
univariate analysis are shown in Table 1.
Higher seroprevalence (P < 0.05) was found
in the breeding boars and breeding sows
compared to slaughter pigs, fattening pigs and
piglets. The results were in accordance with
previous studies (Garcia-Bocanegra et al.,
2010). The possible reason could be that the
old animals were more frequently exposed
to T. gondii, and that the environment may
play an important role as a source of infection.
No significant difference (P>0.05) was found
between the breeding boars and breeding
sows, or among the slaughter pigs, fattening
pigs and piglets, indicating that high level of
vertical transmission in 70 gond#? in pigs may
occur in Jilin Province, but it still needs more
information to fully convince this deduction.
In fact, previous studies have shown that
congenital transmission of this parasite plays
an important role in ovine and murine
toxoplasmosis (Innes et al., 2009; Garcia-
Bocanegra et al., 2010; Thomasson et al.,
2011; Edwards & Dubey, 2013).

The prevalence of T. gondii infection
varied from 8.2% to 38.8% among different
regions in Jilin Province (Table 1). The
differences among seroprevalence of
T. gonditi in different regions are shown in
Table 2. Higher prevalence (P < 0.05) was
found in Baishan and Baicheng, compared
with the other regions. Previous studies have
shown that the presence of cats and rodents
on the pig farms was the main risk factor for
T. gondii infection in pigs, and cats are
essential for the maintenance of T. gondi?
infection in pig farms through contamination



Table 1. Seropevalence of Toxoplasma gondii infection in pigs by IHA in Jilin Province,

northeastern China?

Type and origin of pigs No. sample No. positive Prevalence, % (95% CI)

Types of pig
Breeding boar 105 30 28.6 (20.0-37.2)
Breeding sow 178 57 32.0 (25.2-38.9)
Slaughter pig 225 33 14.7 (10.0-19.3)
Fattening pig 597 102 17.1 (14.1-20.1)
Piglet 130 14 10.8 (5.4-16.1)

Origin of pig
Baicheng 80 31 38.8 (28.1-49.4)
Baishan 110 36 32.7 (24.0-41.5)
Tonghua 90 20 22.2 (20.3-38.3)
Songyuan 120 26 21.7 (14.3-29.0)
Siping 120 22 18.3 (11.4-25.3)
Yanbian 195 34 17.4 (12.1-22.8)
Changchun 185 27 14.6 (9.5-19.7)
Jilin 250 33 13.2 (9.0-17.4)
Liaoyuan 85 7 8.2 (24-14.1)
Total 1235 236 19.1 (16.9-21.3)

aSeroprevelances of T gondii infection in pigs from different types were analyzed using Fisher’s
exact test, and higher seroprevalence was found in the breeding boars and breeding sows than
slaughter pigs, fattening pigs and piglets (P<0.05).

Table 2. P values of comparison of seroprevalence of Toxoplasma gondii infection in pigs from different

locations by Fisher’s exact test

Location (13.2%) (183%)  (8.2%)

Jilin Siping Liaoyuan Tonghua Baishan Songyuan Baicheng Yanbian

(22.2%)  (32.7%) (2L7%)  (38.8%)  (17.4%)

Changchun (14.6%) 0.67599 0.42617 0.16958 0.00456* 0.0003* 0.12332 0.00004*  0.48644

Jilin (13.2%)
Siping (18.3%)
Liaoyuan (8.2%)
Tonghua (22.2%)
Baishan (32.7%)
Songyuan (21.7%)
Baicheng (38.8%)

0.

0.21289 0.25149 0.00094* 0.000032 0.048032 0.00000* 0.23096
0.044012

07668 0.014902 0.62861  0.001822  0.87987

0.00033* 0.00004* 0.011682 0.00000* 0.06456

0.65437 0.21298  0.20468 0.023962
0.07441  0.44290 0.002892

0.01064*  0.37732

0.000282

2 The difference was considered significant when P value less than 0.05.

of feed and/or water by oocyst (Dubey et al.,
1991). In the present study, we did not
examine cats or rodents on pig farms.
Previous study has shown that a high rate
(60.4%) of T. gondii infection was found in
rodent, Microtus fortis from Baicheng (Zhang
et al., 2013), which may contribute to the
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higher prevalence of 7. gondii infection in
pigs from the same regions. In addition, the
feeding conditions, animal welfare, and
ecological conditions are also the risk factors
for T. gondii infection in pigs. In Jilin
Province, swine feeding is predominated by
small-scale breeding by farmer households,



compared with other province. Thus, pigs
have more chance to ingest the oocysts of
T. gondit excreted by infected cats in poor
breeding conditions of small farms.

The present survey showed that the
overall seropositivity for T. gondii infection
in pigs was 19.1% in Jilin Province, which
was lower than the values of 30.6% in pigs in
a study conducted in Chongqing (Wu et al.,
2012), 22.9% in Jiangxi (Jiang et al., 2014),
33.3% in Hunan (Xu et al., 2014) and 53.4%
in Zhejiang (Yu et al., 2011), but higher than
that observed in Heilongjiang (4.6%) (Chang
et al., 2013), and similar to that of Yunnan
(17.0%) (Zou et al., 2009). Toxoplasma gondii
seroprevalence in pigs may be affected by
ecological and geographical factors. It is
known that the Jilin province has a northerly
continental monsoon climate, with long cold
winters and short warm summers. Average
January temperatures range from -20 to
-14°C. Dry and cold circumstances may be
unfavorable for the survival of T. gondit
oocysts. The seroprevalence in Jilin and
Yunnan are quite similar, which may be due
to small-scale raising, different socio-
economic conditions, types of pigs surveyed
and the management of pigs.

Although the difference was not
statistically significant, the older pigs had
the higher prevalence of T. gondii infection,
compared with younger animals. The
probable reason is in accordance with those
previously reported (Zhou et al., 2010; Garcia-
Bocanegra et al., 2010) as an indication of
increased contact with age and to lifelong
persistence of antibodies. Moreover, the
higher seroprevalence in adult pigs could also
be related to the immunosuppression caused
by the combination of pregnancy-associated
stress and hormonal changes (Zou et al.,
2009).

In summary, the present study showed
that 7° gondit infection is relatively high in
pigs in Jilin province, northeastern China,
which may represent a potential source for
human infection with 7° gondii. Therefore,
enhanced and integrated strategies must be
implemented to prevent and control 7. gondit
infection in pigs.

119

Acknowledgments. This study was supported
by the Jilin province science and technology
key project (20140204068 NY), the Liaoning
medical university Youth Fund (No.
Y2012Z015), the national high-tech R&D
program of China (863 program)
(2013AA102806, 2011AA10A215) and the
National Natural Science Foundation of China
(Grant No. 31372430, 31272541)

REFERENCES

Chang, Q.C., Zheng, X., Qiu, J.H., Wang, C.R.
& Zhu, X.Q. (2013). Seroprevalence of
Toxoplasma gondii infection in fattening
pigs in Northeast China. Journal of
Parasitology 99: 544-545.

Dubey, J.P. (2009). History of the discovery
of the life cycle of Toxoplasma gondii.
International Journal for Parasitology
39: 877-882.

Dubey, J.P, Leighty, J.C., Beal, V.C., Anderson,
W.R., Andrews, C.D. & Thulliez, P. (1991).
National seroprevalence of Toxoplasma
gondii in pigs. Journal of Parasitology
77: 517-521.

Edwards, J.F. & Dubey, J.P. (2013).
Toxoplasma gondii abortion storm in
sheep on a Texas farm and isolation of
mouse virulent atypical genotype T.
gondii from an aborted lamb from a
chronically infected ewe. Veterinary
Parasitology 192: 129-136.

Garcia-Bocanegra, 1., Simon-Grife, M., Dubey,
J.P, Casal, J., Martin, G.E., Cabezon, O.,
Perea, A. & Almeria, S. (2010). Sero-
prevalence and risk factors associated
with Toxoplasma gondii in domestic pigs
from Spain. Parasitology International
59: 421-426.

Innes, E.A., Bartley, P.M., Buxton, D. &
Katzer, F. (2009). Ovine toxoplasmosis.
Parasitology 136: 1887-1894.

Jiang, H.H., Zhang, W.B., Zhao, L., Zhou, D.H.,
Song, H.Q., Xu, C.M., Deng, S.Z. & Zhu, X.Q.
(2014). Seroprevalence of Toxoplasma
gondii Infection in Pigs in Jiangxi
Province, Southeastern China. Food-
borne Pathogens and Disease. doi:
10.1089/fpd.2013.1686



Tao, Q., Wang, Z., Feng, H., Fang, R., Nie, H,,
Hu, M., Zhou, Y. & Zhao, J. (2011).
Seroprevalence and risk factors for
Toxoplasma gondii infection on pig
farms in central China. Journal of
Parasitology 97: 262-264.

Thomasson, D., Wright, E.A., Hughes, J.M.,
Dodd, N.S., Cox, A.P,, Boyce, K., Gerwash,
0., Abushahma, M., Lun, Z.R., Murphy,
R.G., Rogan, M.T. & Hide, G. (2011).
Prevalence and co-infection of Toxo-
plasma gondii and Neospora caninum
in Apodemus sylvaticus in an area
relatively free of cats. Parasitology 138:
1117-1123.

Wu, D, Lv, R., Sun, X., Shu, F,, Zhou, Z., Nie, K.,
Duan, G. & Zou, F. (2012). Seroprevalence
of Toxoplasma gondii antibodies from
slaughter pigs in Chongqing, China.
Tropical Animal Health and Production
44: 685-687.

Xu, Y, Li, R.C., Liu, G.H., Cong, W., Zhang, X.X.,
Yu, X.L. & Zhu, X.Q. (2014). Sero-
prevalence of Toxoplasma gondii
Infection in Sows in Hunan Province,
China. Scientific World Journal. 2014
Feb 6; 2014:347908. doi: 10.1155/2014/
347908. eCollection 2014.

120

Yang, Y.X., Chen, Y.K., Wei, S.J. & Song, R.H.
(2014). Efficiency of three methods for
detecting Toxoplasma IgG antibody.
Chinese Journal of Schistosomiasis
Control 26: 109-110.

Yu, HJ., Zhang, Z., Liu, Z., Qu, D.F,, Zhang, D.F.,
Zhang, H.L., Zhou, Q.J. & Du, A.F. (2011).
Seroprevalence of Toxoplasma gondii
infection in pigs, in Zhejiang Province,
China. Journal of Parasitology 97: 748-
749.

Zhang, Y., Xu, D., Cao, L., Gao, Y., Xia, X,,
Zhang, Z., Wang, T., Wei, F.| Yang, G. &
Liu, Q. (2013). High prevalence of Toxo-
plasma gondii infection in Microtus
fortis by Seminested PCR from Jilin
Province, Northeastern China. Journal
of Parasitology 99: 580-582.

Zhou, D.H., Liang, R., Yin, C.C., Zhao, FR,,
Yuan, Z.G., Lin, R.Q., Song, H.Q. & Zhu, X.Q.
(2010). Seroprevalence of Toxoplasma
gondii in pigs from southern China.
Journal of Parasitology 96: 673-674.

Zou, F.C., Sun, X.T., Xie, Y.J., Li, B., Zhao,
G.H., Duan, G. & Zhu, X.Q. (2009). Sero-
prevalence of Toxoplasma gondii in pigs
in southwestern China. Parasitology
International 58: 306-307.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Albertus-ExtraBold
    /Albertus-Medium
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /CambriaMath
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond-Antiqua
    /Garamond-Halbfett
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /HGGothicE
    /HGPGothicE
    /HGPSoeiKakugothicUB
    /HGSGothicE
    /HGSoeiKakugothicUB
    /HGSSoeiKakugothicUB
    /MicrosoftSansSerif
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1728.000 5184.000]
>> setpagedevice


