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Abstract Genetic and environmental factors are
responsible for running allergic diseases. The aim of
this study was to compare the values of total- (t-IgE)
and allergen-specific IgE (s-IgE) to Ambrosia artem-
isiifolia L. (Amb a) in children with sensitization to
Amb a during ragweed pollination season, who
experienced seasonal symptoms of allergic rhinitis
(rhinorrhea, post-nasal drip, nasal congestion, itching,
sneezing) and asthma (coughing, especially at night,
wheezing, shortness of breath, chest tightness). Rag-
weed pollen grains were collected in Virovitica (rural
area) and Zagreb (urban area)—cities with the same
geographical width and elevation—during ragweed
pollination seasons (July—October in 2006 and 2007),
and their count was estimated. Concentration of t-IgE
and s-IgE in pollination season was determined in
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serum of children with symptoms of allergic diseases.
The total count of ragweed pollen grains (PG) differed
significantly between Virovitica and Zagreb in both
years, 2006. and 2007. In Virovitica it was signifi-
cantly greater than in Zagreb. There was no statisti-
cally significant seasonal difference in both, t-IgE and
s-IgE, respectively. No correlation was found between
pollen grain count and the concentration of IgE’s. To
clarify the induction of IgE synthesis in children with
sensitization to Amb a, further studies are needed.

Keywords Aerobiology - Allergy -
IgE - Pollen grain count - Ragweed

1 Introduction

Ragweed (Ambrosia artemisiifolia L., Ambrosia
elatior L.), an annual wind-pollinated, seasonal
potent allergenic weed, has spread all over the
Europe, from north to south, particularly in the
central and eastern European countries: France
(Fumanal et al. 2007), Italy (Zanon et al. 2002),
Switzerland (Bohren et al. 2005), Austria (Vogl et al.
2008), Poland (Stach et al. 2007), Czech Republic
(Rybnicek et al. 2000), Hungary (Makra et al. 2005).
A few studies have recently presented the seasonal
distribution of Ambrosia artemisiifolia L. in Croatia
(Peternel et al. 2005; Stefani¢ et al. 2005; Cvitanovic¢
et al. 2007).
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Children with ragweed allergy have increased
serum concentration of both, total (t-IgE) and aller-
gen (Ambrosia artemisiifolia)-specific  (s-IgE),
respectively. Synthesis of IgE depends on genetic
factors and exposure to a broad array of environ-
mental allergens (Nickel et al. 2002). Human (Bald-
acci et al. 2001) and animal studies (Nelde et al.
2001) have indicated that the concentration of IgE
could correlate with the degree of immune stimula-
tion, i.e., frequency, dose and route of allergen
exposure (Nelde et al. 2001).

The aim of this cross-sectional and comparative
study was to compare the values of t-IgE and s-IgE to
Ambrosia artemisiifolia L., (Amb a), in children with
verified sensitization to the ragweed pollen allergen
during the season of ragweed pollination. Amb a
comprises the major allergens of Ambrosia artemis-
iifolia, ragweed grown in Croatia (Peternel et al.
2006). It was hypothesized that the greatest sensiti-
zation of ragweed-sensitized children originates from
the area with higher concentration of ragweed pollen
grains.

2 Materials and methods

The study was conducted in Virovitica (low-sized
city, i.e., about 23,000 inhabitants, agricultural
suroundings) and Zagreb (big-sized city, i.e., about
800,000 inhabitants, industrial surroundings). Viro-
vitica is a town on the northern slopes of Bilogora
Mountain in the region of Podravina (45°50'N;
17°23'E; elevation 122 m), near Hungary. Economy
is based on farming, forestry, wood and timber, food
manufacturing etc. Zagreb, the capital of Croatia, is
situated in south-western part of the Panonian Basin,
between Medvednica Mountain and the banks of the
Sava river (45°49'N; 16°02'E; elevation 120 m).
Economy is based on metal-processing, production
of electrical appliances, pharmaceutical and chemical
industry etc. Pollen grains were collected and deter-
mined simultaneously in both cities from July 15 to
October 20. The study was performed during the
pollination seasons in 2006 and 2007.

2.1 Pollen grain counting analysis

Pollen samples were collected simultaneously in both
cities, by standardized volumetric method (Peternel
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et al. 2005) using Hirst pollen and spore traps
(Burkard Manufacturing Co. Ltd., UK in Virovitica
and Lanzoni, Italy in Zagreb) during the period from
July 15 to October 20. Daily counts were made using
a light microscope, and the result was expressed as
the average of pollen grains per cubic meter (PG/m?)
of air.

2.2 Patients

The study included 204 children aged 2-16 years
(median = 8 years), with verified mono-sensitization
(positive skin prick test and increased specific IgE) to
the ragweed pollen allergen (Ambrosia artemisiifolia
L.). The samples of 161 (20/100,000 inhabitants)
consecutive outpatients referred by primary care
physicians to Srebrnjak Children’s Hospital in Zagreb
(2006 N = 78; 2007 N = 83) and 43 (185/100,000
inhabitants) consecutive outpatients referred by
primary care physicians to General Hospital, Virovi-
tica (2006 N = 16; 2007 N = 27), who experienced
seasonal symptoms of allergic rhinitis (rhinorrhea,
post-nasal drip, nasal congestion, itching, sneezing)
and asthma (coughing, especially at night, wheezing,
shortness of breath, chest tightness) underwent a
complete diagnostic evaluation, including total and
allergen-specific IgE determination. Asthma was
diagnosed based on GINA guidelines (Global Strat-
egy for Asthma Management and Prevention 2006).
Allergic rhinitis was diagnosed according to the
Clinical Practice Guidelines (Bousquet et al. 2003).

2.3 Serum IgE determination

The concentration of total IgE was determined by
Microparticle Enzyme Immunoassay (MEIA) method
and reagents (Abbott, USA) with the use of mouse
monoclonal anti-IgE antibodies, and measurement of
fluorescence on an IMx autoanalyzer of the same
manufacturer. The method sensitivity is 0.048 kIU/I
(data from package insertion).

The concentration of allergen specific IgE to Amb
a was measured by UniCAP method (Phadia AB,
Uppsala, Sweden) where high sensitivity is achieved
by the use of a three-dimensional cellulose carrier
(Paganelli et al. 1998), on a selective UniCAP 100
autoanalyzer (Phadia, Uppsala, Sweden). The confi-
dence interval is from 0.35 to 100 kIU o/1. Calibrators
for determination of total and specific IgE were
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calibrated according to the World Health Organiza-
tion Second International Reference Preparation for
Human IgE (WHO 2nd IRP 75/502).

2.4 Statistics

Data were stored and prepared for statistical analysis
using the Microsoft Office Excel 2000 software
(Microsoft, USA). MedCalc (Medisoftware Mari-
akerke, Belgium) was used for data processing
(MedCalc 2006). The variables with asymmetric
distribution were presented by median (M) and
interquartile rank (IQR), and Wilcoxon test was used
for comparison of these variables. To examine the
differences with categorical variables, chi-square test
was used (Zar 1984). The values P < 0.05 were
considered statistically significant.

3 Results
3.1 Pollen

It was observed that the total count of ragweed pollen
grains (PG) differed significantly between Virovitica
and Zagreb in seasons 2006 and 2007 (Fig. 1). The
daily count of PG (median, interquartile range—IQR)
was significantly greater in Virovitica than in Zagreb
(Table 1) in both seasons (in 2006: P = 0.0015, and
in 2007: P < 0.0001, respectively). The difference
between the number of days with pollen grains
exceeding 20 PG/m® was also statistically significant
(P = 0.001).

Pollen grain
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Fig. 1 Comparison of ragweed pollen grain count in Zagreb
and Virovitica during the pollination season in 2006 and 2007
(from July 15 to October 20)

3.2 IgE concentration

Although there was no statistically significant sea-
sonal diference (P > 0.05) in t-IgE concentrations
neither between Zagreb and Virovitica nor between
the years 2006 and 2007, IQR values in Virovitica
tend to be higher in 2007 (176.6—627.9 kU/1) than in
2006 (183.0-325.7 kU/1), Table 1. The IQR values of
specific IgE concentration to Amb a (Table 2) tend to
be higher in Zagreb (in both 2006 and 2007 season:
2.53-62.55 kUa/l and 2.51-65.10 kUA/1) than in
Virovitica (in both 2006 and 2007 season: 1.42—
19.18 kU /1 and 1.97-44.70 kU 4/1). However, there
was no statistically significant seasonal difference
(P > 0.05) in specific IgE concentrations between
selected groups of children.

A good correlation between the concentration of t-
IgE and s-IgE (Table 3) was supported by the
coefficient of rank correlation values, pointing to a
significant correlation between the concentration of t-
IgE and s-IgE. No correlation was found between
pollen grain count and the concentration of IgE (total
and specific IgE).

4 Discussion and conclusion

The results of the present study showed the ragweed
grain number to be higher in the city with agricultural
suroundings (Virovitica) than the ragweed grain
number in the city with industrial surroundings
(Zagreb) during the same period of ragweed pollina-
tion. Nevertheless, there was no statistically signif-
icant difference between concentrations of total and
specific IgE to Amb a, in children from both cities.
Hypothesis, that the greatest sensitization of ragweed
sensitized children originates from the area with
higher concentration of ragweed pollen grains, was
not confirmed.

The present study was performed on children from
the northern part of Croatia with a moderate conti-
nental climate. Close neighbourhood of Hungary, i.e.,
the most heavily affected country with ragweed
(Makra et al. 2004) and different industrial and
agricultural surroundings are possible reason for a
higher pollen grain count per cubic meter of air in
Virovitica than in Zagreb. gikoparija et al. has
already shown higher values of ragweed pollen index
in the rural (Ruma) than in urban (Novi Sad) areas
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Table 1 Comparative

Zagreb Virovitica
values of ragweed pollen
grain count in Zagreb and 2006 2007 2006 2007
Virovitica during the
pollination season in 2006 Total number (m>) 6104 3012 10781 17036
and 2007 (from July 15 to Daily range (m?) 0-619 0-275 1-779 1-1683
October 20) . . 3
Daily median (m”) 33 24 42 82
Daily IQR (m) 2-119 3-84 19-246 17451
Days with pollen 36 34 53 54
. . grains/m3 >20 (N)
IQR interquartile range
Table 2 Concentration of .
total and specific IgE in Zagreb Virovitica
children from Zagreb and 2006 N = 78 2007 N = 83 2006 N = 16 2007 N = 27
Virovitica during
pollination season in 2006 Total IgE (k/Ul)
and 2007 Range 23.0-1904.8 22.7-2915.0 100.0-1828.0 100.0-1892.0
Median 240.2 2394 199.0 332.5
IQR 114.8-451.6 112.6-482.1 183.0-325.7 176.6-627.9
Specific IgE (kU/1)
Range 0.39—>100.0 0.39—> 100.0 0.64—> 100.0 0.42—> 100.0
Median 18.95 18.40 2.96 13.20
IQR 2.53-62.55 2.51-65.10 1.42-19.18 1.97-44.70

Table 3 Spearman’s coefficient of rank correlation (r) between total and specific IgE in children from Zagreb and Virovitica during

seasonal ragweed pollination in 2006 and 2007

Total IgE:specific IgE Zagreb Virovitica
2006 2007 2006 2007
r 0.608 0.655 0.685 0.785
P <0.0001 <0.0001 0.0080 0.0002
95% CI 0.455-0.727 0.517-0.753 0.287-0.882 0.558-0.903

95% CI 95% confidence interval

(gikoparija et al. 2006) of the southern Panonnian
Valley (i.e. southern—eastern Panonnian Valley). The
occurence of pollen allergy is influenced by genetic
predisposition to allergy, and environmental factors,
i.e., allergen exposure (O’Meara et al. 2005), local
vegetation (Carifianos et al. 2002), rainfall and
relative humidity, wind direction and speed (Breton
et al. 2006; Makra et al. 2004). Relatively greater rate
of children in Virovitica (185/100,000 inhabitants)
than in Zagreb (20/100,000 inhabitants) with sensi-
tization to Amb a experiences seasonal symptoms of
rhinitis and/or asthma during the ragweed pollination
period. In paediatric population the prevalence of
allergic rhinitis and pollinosis in Croatia is showing
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continuous rise (Kavurié-Hafner and Matika Seti¢
1996), but there is a significant difference between
coastal and continental areas, being moderate in the
coastal (Cvitanovi¢ et al. 2007) and low in continen-
tal region (Prus and Culjak 2004; Stipi¢-Markovi¢
et al. 2008). According to Prus and Culjak the
increased number of subjects hypersensitive to rag-
weed allergen is in correlation with the increase of air
pollen grain count per cubic meter of air (Prus and
Culjak 2004).

Amb a 1, an acidic 38-kDa nonglycosylated
protein, is the most important ragweed allergen.
Accordingly, about 95% of ragweed-sensitive sub-
jects have increased serum concentration of IgE to
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Amb a 1 (Wopfner et al. 2005). According to a
14-year study in Austria (Jager 2000), the higher the
ragweed pollen grain count, the higher the percentage
of subjects with increased specific IgE, especially
those with respiratory allergy. An epidemiological
study in Croatia has shown that rural residence and
smoking can be predictors of increased total serum
IgE for women (Macan et al. 2007). The present
study was performed on children from the northern
part of Croatia with a moderate continental climate.
The concentration of total IgE in children from
Virovitica tends to be higher in 2007 than in 2006. In
adults from coastal region of Croatia, specific IgE to
Amb a ranged from 16 to >100 kU,/l, median
45 kU4/1 (Cvitanovi¢ et al. 2007). Our results for
children from continental regions have shown that
specific IgE to Amb a ranged from 2.96 kU,/1
(children from Virovitica in 2006) to 18.95 kU A/
(children from Zagreb in 2006). Specific IgE tends to
be higher in children from Zagreb than in children
from Virovitica. The analysis of the concentrations of
total IgE and specific IgE to Amb a has revealed the
patients with higher mean concentration of total IgE
to also have an increased concentration of specific
IgE to Amb a.

Although very low concentrations of ragweed
pollen grains (i.e., about 10 PG/m’ of air) are
sufficient to trigger allergic reactions in sensitive
subjects (Taramarcaz 2006), the allergy symptom
score is significantly higher when ragweed pollen
grain count is on peak days (Cvitanovié et al. 2007).
Although the pollen grain count was found to be
higher in rural environment, rural residence is not
the sole predictor of higher IgE concentration.
Hygiene hypothesis (i.e., that natural microbial
exposures may have preventive effects against the
development of allergy) must also be taken into
consideration.

We are aware that this study has some limitations,
such as a relatively small number of children,
especially in rural area, no clinical data, no air
pollution data, and no meteorological data.

This preliminary study demonstrated that concen-
trations of ragweed pollen grains in both cities were
sufficient to induce high IgE synthesis in sensitive
children. To clarify the induction of IgE synthesis in
children with sensitization to Amb a, future studies
should address other biomarkers involved in these
processes.

References

Baldacci, S., Omenaas, E., & Oryszszyn, M. P. (2001). Allergy
markers in respiratory epidemiology. European Respira-
tory Journal, 17, 773-790.

Bohren, Ch., Delabays, N., Mermillod, G., Keimer, Ch., &
Kiindig, Ch. (2005). Common ragweed in Switzerland:
Distribution and control. Agrarforschung, 12, 71-78.

Bousquet, J., Lund, V. J., Van Cauwenberge, P., Bremard-Oury,
C., Mounedji, N., Stevens, M. T., et al. (2003). Imple-
mentation of guidelines for seasonal allergic rhinitis: A
randomized controlled trial. Allergy, 58(8), 733-741.

Breton, M. C., Garneau, M., Fortier, 1., Guay, F., & Louis, J.
(2006). Relationship between climate, pollen concentra-
tions of Ambrosia and medical consultations for allergic
rhinitis in Montreal, 1994-2002. Science of the Total
Environment, 370(1), 39-50.

Carifianos, P., Sanchez-Mesa, J. A., Prieto-Baena, J. C., Lopez,
A., Guerra, F., Moreno, C., et al. (2002). Pollen allergy
related to the area of residence in the city of Cérdoba,
south-west Spain. Journal of Environmental Monitoring,
4, 734-738.

Cvitanovié, S., Znaor, Lj., Kanceljak-Macan, B., Macan, J.,
Gudelj, I, & Grbi¢, D. (2007). Allergic rhinitis and
asthma in southern Croatia: Impact of sensitization to
Ambrosia elatior. Croatian Medical Journal, 48, 68-75.

Fumanal, B., Chauvel, B., & Bretagnolle, F. (2007). Estimation
of pollen and seed production of common ragweed in
France. Annals of Agricultural and Environmental Medi-
cine, 14, 233-236.

Global Strategy for Asthma Management and Prevention,
Revision 2006, www.ginasthma.com/Guidelineitem.asp,
available 2006, December 29.

Jager, S. (2000). Ragweed (Ambrosia) sensitization rates cor-
relate with the amount of inhaled airborne pollen. A 14-
year study in Vienna, Austria. Aerobiologia, 16, 149-153.

Kavurié-Hafner, C., & Matika Seti¢, A. (1996). Features of hay
fever in Istrian children. Paediatria Croatica, 40, 29-34.

Macan, J., Varnai, V. M., Maloca, 1., & Kanceljak-Macan, B.
(2007). Increasing trend in atopy markers prevalence in
Croatian adult population between 1985-1999. Clinical
and Experimental Allergy, 37, 1756-1763.

Makra, L., Juhasz, M., Beszi, R., & Borsos, E. (2005). The
history and impacts of airborne Ambrosia (Asteraceae)
pollen in Hungary. Grana, 44, 57-64.

Makra, L., Juhasz, M., Borsos, E., & Beczi, R. (2004). Mete-
orological variables connected with airborne ragweed
pollen in Southern Hungary. International Journal of
Biometeorology, 49, 37-417.

MedCalc Download, accessed June 15, 2006. www.medcalc.
be/download.php.

Nelde, A., Teufel, M., Hahn, C., Duschl, A., Sebald, W., Broc-
ker, F. B., et al. (2001). The impact of the route and fre-
quency of antigen exposure on the IgE response in allergy.
International Archives of Allergy and Immunology, 124,
461-469.

Nickel, R., Lau, S., Niggemann, B., Gruber, C., von Mutius, E.,
I, S., et al. (2002). Messages from the German multi-
centre allergy study. Pediatric Allergy and Immunology,
13(Suppl 15), 7-10.

@ Springer


http://www.ginasthma.com/Guidelineitem.asp
http://www.medcalc.be/download.php
http://www.medcalc.be/download.php

Aerobiologia

O’Meara, T. J., Sercombe, J. K., Morgan, G., Reddel, H. K.,
Xuan, W., & Tovey, E. R. (2005). The reduction of rhi-
nitis symptoms by nasal filters during natural exposure to
ragweed and grass pollen. Allergy, 60(4), 529-532.

Paganelli, R., Ansotegu, L. J., Sastre, J., Lange, C.-E., Roovers,
M. H., De Groot, H., et al. (1998). Specific IgE antibodies
in the diagnosis of atopic disease. Clinical evaluation of a
new in vitro test system, UniCAPTM, in six European
allergy clinics. Allergy, 53, 763-768.

Peternel, R., Culig, J., Hrga, 1., & Hercog, P. (2006). Airborne
ragweed (Ambrosia artemisiifolia L.) pollen concentra-
tions in Croatia, 2002-2004. Aerobiologia, 22, 161-168.

Peternel, R., éulig, J., Srnec, L., Mitié, B., Vukusic, 1., & Hrga,
I. (2005). Variation in ragweed (Ambrosia artemisiifolia
L.) pollen concentration in central Croatia, 2002-2003.
Annals of Agricultural and Environmental, 12, 11-16.

Prus, V., & éuljak, Z. (2004). Ragweed hypersensitivity in
Osijek—Baranja region. Arhiv za Higijenu Rada i Tok-
sikologiju, 55, 155-158.

Rybnicek, O., Novotna, B., Rybnickova, E., & Rybnicek, K.
(2000). Ragweed in the Czech Republic. Aerobiologia,
16, 287-290.

gikoparija, B., Radisi¢, P., Pejak, T., & gimié, S. (20006).
Airborne grass and ragweed pollen in the southern pan-
onnian valley-consideration of rural and urban environ-
ment. Annals Agriculture Environment Medicine, 13,
263-266.

@ Springer

Stach, A., Smith, M., Skjgth, C. A., & Brandt, J. (2007).
Examing Ambrosia pollen episodes at Poznani (Poland)
using back-trajectory analysis. International Journal of
Biometeorology, 51(4), 275-286.

gtefanic’, E., Kovacaveé, V., & Lazanin, Z. (2005). Airborne
ragweed pollen concentration in nort-eastern Croatia and
its relationchip with meteorlogical parameters. Annals of
Agricultural and Environmental Medicine, 12, 75-79.

Stipi¢-Markovié, A., Cvoriséec, B., Pevec, B., & Radulovi¢-
Pevec, M. (2008). Increasing incidence of allergy in
Croatia. Rad Medical Sciences, 499, 105-116.

Taramarcaz, P. (2006). The ragweed invasion. Allergy and
Clinical Immunology International: Journal of the World
Allergy organization, 19(1), 35-36.

Vogl, G., Smolik, M., Stadler, L.-M., Leitner, M., Essl, F.,
Dullinger, S., et al. (2008). Modelling the spread of rag-
weed: Effects of habitat, climate change and diffusion.
Euorpean Physical Journal: Special Topics, 161, 167-173.

Wopfhner, N., Gadermaier, G., Egger, M., Asero, R., Ebner, C.,
Jahn-Schmid, B., et al. (2005). The spectrum of allergens
in ragweed and mugwort pollen. International Archives of
Allergy and Immunology, 138, 337-346.

Zanon, P., Chiodini, E., & Berra, D. (2002). Allergy to rag-
weed in northern Italy and prevention strategies. Monaldi
Archives for Chest Disease, 57, 144—146.

Zar, J. H. (1984). Biostatistical analysis (2nd ed.). Englewood
Clifts, NJ: Prentice-Hall.



	Concentration of IgE in children during ragweed pollination season
	Abstract
	Introduction
	Materials and methods
	Pollen grain counting analysis
	Patients
	Serum IgE determination
	Statistics

	Results
	Pollen
	IgE concentration

	Discussion and conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


