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Abstract Sampling was conducted from June 2007
to May 2008 in an enclosed rabbit house to inves-
tigate composition and variability of airborne fungi.
Samples were collected using an Andersen-6 sam-
pler, with Sabouraud culture medium as sampling
medium. The results showed that monthly mean
concentration was 2.79-5.46 x 10* colony forming
unit/m> air (CFU/m? air), with the maximum level in
October, and the minimum level in January. Within a
day, the maximum level occurred at 09:00, followed
by 17:00 and then 13:00. A total of 6,523 fungal
colonies, belonging to 17 genera and 36 species, were
obtained. The predominant genera included Clado-
sporium, Penicillium, Aspergillus and Altemaria,
comprising 71.45% of the colony count. The obtained
fungi of the year were mainly centralized in the stage
D of the sampler (2.0-3.0 um), accounting for 37.8%
of the colonies. The minimum value occurred at stage
F (<0.65 pum), accounting for 1.10% of the colonies.
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1 Introduction

Bioaerosols are small particles, such as bacteria,
fungi, viruses, dust mites, pollens, spores, and decom-
posers of cracked animals or plants. They are mainly
derived from soil, water bodies, animals, plants, and
human beings (Ariya and Amyot 2004). Diffused and
transmitted through the air, bioaerosols spread human
diseases, such as infectious diseases, allergies, or
poisoning, as well as animal and plant diseases (Ho
and Duncan 2005; Kodama and McGee 1986). Fungal
aerosols produced in livestock and poultry industry
may threaten caretakers, animals and external envi-
ronment. Modern livestock and poultry industry has
adopted enclosed breeding mode with high density of
animals and therefore higher fungal aerosol concen-
tration. Respiratory infection or damage may occur in
caretakers as well as livestock and poultry with
prolonged exposure to the environment at high
microorganism levels (Christiani et al. 1993; Heederik
et al. 1991). In the environment of a horse house,
fungal aerosols at high level may result in chronic
obstructive pulmonary diseases (COPD) in horses, and
such diseases may be exacerbated with increased level
of fungal aerosols (Robinson et al. 1996). Microbial
aerosols of high levels are also associated with allergy
and asthma in caretakers (Ostro et al. 2001; Ross et al.
2000). In recent years, air fungi have much attention
from medical researchers as well as environmentalists
(Liu et al. 2008; Marchisio and Airaudi 2001; Shelton
et al. 2002; Zhao and Yang 2007).
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An enclosed rabbit house with high breeding
density is favorable to growth and reproduction of
various fungal aerosols. However, little research
report on fungal aerosols in the environment of
enclosed rabbit house has been published. This study
was intended to detect composition, predominant
genera, and particle size distribution of airborne fungi
in an enclosed rabbit house.

2 Materials and methods
2.1 Sampling site and time

The sampling site was a rabbit-breeding farm of
Qingdao Kangda Food Co., Ltd., 15 km from the
downtown area. Continuous sampling was carried out
in an enclosed rabbit house randomly selected from
the rabbit-breeding farm. Rabbits were all in good
health. The rabbit house was 60 m x 6 m x 3 m in
volume; 2,000 adult rabbits were bred with feed
particles in 2-tier cages, under positive-pressure
ventilation, at temperature 19-29°C and relative
humidity 73-78%. Six caretakers carried out daily
management. This study was conducted in a period
from June 2007 to May 2008. Samples were collected
on four working days each month, at three sampling
time points each working day, i.e. 09:00, 13:00, and
17:00, respectively.

2.2 Collection of samples

The international standard Andersen-6 air sampler
was placed in the center of the rabbit house, 1.40 m
above the ground. Sabouraud culture medium was
used as sampling medium. Air flow was 28.3 L/min
during the sampling. The driving time was 5 min
(Andersen 1958; Mart and Jacek 2006). Temperature
and relative humidity were recorded during the
sampling.

2.3 Treatment of samples

The air samples collected were placed in an incubator
at 28°C and incubated for 5 days, then the colony
count was recorded; the colony count was recorded
again in 7 days, and then fungal aerosol concentra-
tion (CFU/m3 air) was calculated. Identification of
fungal colonies was based on morphological and
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physiological characters (Ainsworth et al. 1973;
Hawksworth et al. 1995).

2.4 Statistical analysis

Data were statistically analyzed by one-way analysis
of variance (ANOVA) followed by Bonferronni test.
The Pearson correlation coefficients between CFU/
m® air and meteorological data (temperature, relative
humidity) were also analyzed according to the

method of Gabriella et al. (2004).

3 Results
3.1 Monthly changes of airborne fungi

The CFU in the environment of the rabbit house was
from 0.76 x 10’ to 9.23 x 10’ CFU/m” air, and the
monthly mean concentration was from 2.79 x 10° to
5.46 x 10° CFU/m? air, with the maximum level in
October and the minimum level in January (Table 1).
The variation in monthly concentrations of CFU was
statistically significant (P < 0.01). The monthly mean
concentration was correlated to the temperature
(P < 0.05), but not to the relative humidity (P > 0.05).

3.2 Diurnal changes of airborne fungi

The monthly mean concentrations of CFU at the three
sampling time-points, i.e. 09:00, 13:00, and 17:00,
were 3.10-6.28 x 10° CFU/m’ air, 2.47-4.72 x 10
CFU/m’ air, and 2.79-5.38 x 10° CFU/m’ air,
respectively (Table 1). The concentration at 09:00
was significantly higher than that at the other two
time-points (P < 0.05). There was no significant
difference between the concentrations at 13:00 and
17:00 (P > 0.05).

3.3 Composition of airborne fungi

A total of 17 genera and 36 species of CFU were
identified for the entire period of observation. The
predominant genera were Aspergillus, Penicillium,
Cladosporium, and Alternaria accounting for 20.35,
16.64, 25.79, and 8.67% of the colony count,
respectively (Table 2).
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Table 1 Concentrations of CFU in enclosed rabbit house during the year (June 2007-May 2008)(unit: CFU/m® air)

May
=4 =4

April

(n=4)

March

February
(n=4)

January
(n=4)

December
(n=4

November
(n=4)

October
(n=4)

September
(n=4)

August
(n=4)

(n=4)

July

(n=4)

June

TOW?

3,099 3,267 3,987 4,669 4,598

3,469
3,498

3,965

6,283

4,508 4,475 4,729

4,292

9: 00 Mean
9: 00 Median
13: 00 Mean

3,249 3,907 4,652 4,308

2,652

3,003

4,096

6,213

4,608

4,123 4,528 4,396

3,390
3,207

3,907

3,170
3,011

2,985

3,840 4,716 3,097 2,988 2,471
3,789

3,378

3,533

4,009

2,799 2,688

2,970

3,196 2,685 2,208

3,381

4,651

3,421

3,651

13: 00 Median
17: 00 Mean

4,233

4,007

3,391

2,790
2,788

3,201

5,377

4,002 3,901 4,209

3,877

3,286 3,971 4,228

2,899
2,963

3,217

3,290
3,481

5,209
5,458

4,220

3,925 4,000

3,809
3,853

17: 00 Median
Monthly mean

3,948 4,246

3,454

2,786

3,219

4,260

3,918

4,014

concentrations

n Number of days in which samples were collected

# Months of sampling

® Time of sampling

3.4 Features of fungal particle size distribution

The Andersen-6 sampler used in this study has six
stages from top to bottom (A-F/1-6); different stages
can collect different size particles (A: >8.2 um; B:
6.0-8.2 um; C: 3.0-6.0 ym; D: 2.0-3.0 um; E:
1.0-2.0 pm; F: <0.65 pm). The particle size distri-
bution of CFU in the environment of the rabbit house
displayed similar pattern throughout the year. The
maximum value occurred at stage D (2.0-3.0 um),
and the minimum value occurred at stage F
(<0.65 pm). The percentage at the six stages of the
Andersen-6 sampler was 14.20, 17.20, 19.30, 37.80,
10.40, and 1.10%, respectively (Table 3). Particle
size distribution of CFU also displayed similar
pattern throughout the day: 15.00, 16.30, 20.00,
35.50, 11.80, and 1.14%, respectively, at the six
stages of the Andersen-6 sampler (Table 4).

4 Discussion

Fungal aerosol is an important component of the
environment in livestock and poultry house. Fungal
aerosol concentration in the enclosed rabbit house is
much higher than air fungi concentrations in the
indoor and outdoor environments, as well as in the
ward environment of hospitals (Moustafa and Kamel
1976; Lawande and Onyemehkwe 1984; Kasprzyk
et al. 2004; Wu et al. 2000), and also higher than air
fungi concentrations in the environments of the
investigated hen house, pig house, and cow house
(Wang et al. 2005). Although caretakers and rabbits
were in good health at the sampling site, prolonged
exposure to such environment would readily result in
occult infection or develop to chronic nosomycosis
and lead to predisposition to other diseases. At
present, there are no safe levels of airborne fungi
concentration in breeding environments, but high
concentration would result in threats to the health of
human beings and animals.

Aspergillus fumigatus in rabbit house is a major
pathogen and may cause allergic alveolitis, asthma,
pulmonary aspergillosis, and mycotoxicosis (Lacey
and Crook 1988; Lacey and Dutkiewicz 1994).
Penicillium may cause penicilliosis, often secondary
to leukemia and lymphoma, leading to cerebral or
pulmonary lesions. Alternaria may cause skin alter-
nariosis, and also allergic pneumonia and asthma, and
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Table 2 Fungal species and quantity relations

Table 2 continued

Groups Number of Percents of Groups Number of Percents of
colonies total fungi colonies total fungi
Acremonium strictum 12 0.18 Trichodema spp. 39 0.60
Alternaria alternaria 396 6.07 Unidentified fungi 452 6.93
Alternaria tenuissina 169 2.60 Total 6,523 100
Aspergillus carbonarius 419 6.42
izg Z::ZZZ; ?: n:l;;atus ?(2) é?: possibl}f esophageal cancer. Fusarium is a common
o ’ contaminant of cereals and feedstuff, and under
Aspergillus niger 136 208 certain environmental conditions, it may produce
Aspergillus oryzae veffusus 159 244 toxins, leading to poisoning of human beings and
Aspergillus oryzae varoryzae 23 1.43 animals. Fungal spore B-glucan is an important
Aspergillus sydowii 69 1.06 proinflammatory agent that causes pulmonary infec-
Aspergillus tamarii 18 0.28 tion (Johannes et al. 2000). Aspergillus niger and
Aspergillus versicolor 32 0.49 Aspergillus flavus may also infect the respiratory
Aspergillus spp. 293 449 systems of human beings and animals (Eduard et al.
Aureobasidium pullulans 1 0.17 1993). Different fungal species may have different
Bipolaris spp. 4 0.06 pathogenicities; and meanwhile, body resistance is
Bipsora betulina 97 1.49 also the key against fungal infection. Therefore, it
Botryotrichum piluliferum 78 L.19 needs in-depth investigation of aerosol fungal path-
Cladosporium herbarum 694 10.63 ogenicity and body immunity to determine harms of
Cladosporium macrocarpum 393 6.02 fungal aerosols to human beings and animals.
Cladosporium spp. 596 9.14 The concentrations in summer (June—August) and
Emericella nidulans 59 0.89 autumn (September—November) are higher than those
Epicoccum nigrum 266 4.08 in winter (December—February) and spring (March—
Fusarium spp. 147 2.25 May), consistent with the research results about the
Gliocladium roseum 225 3.45 environment of hen houses conducted by Wang et al.
Mucor plumbeus 17 0.26 (2005). The concentration of CFU may also change in
Mucor spp. 9 0.14 a day. This may be related with feeding time (08:00),
Paecilonyces lilacinus 263 4.03 rabbits’ activities, personnel flow, as well as disin-
Penicillium canescens 151 2.31 fection operation (10:00). The correlation between
Penicillium daleae 90 1.38 monthly mean concentrations and meteorological
Penicillium expansum 9 0.14 factors (temperature and relative humidity) was in
Penicillium funiculosum 43 0.66 agreement with the study conducted in Spain (1992).
Penicillium griseofulvum 184 282 The Andersen-6 sampler used in this study simu-
Penicillium nigricans 121 1.85 lates the structure of human respiratory system and
Penicillium purpurogenum 81 1.24 the aerodynamic performance and is capable of
Penicillium restrictum 24 0.36 collecting a large number of active particles with
Penicillium rugulosum 9 1.47 high sensitivity (Andersen 1958). The collected
Penicillium tardum 157 241 particles of A and B stage are stopped in nasal
Scolecobasidium spp. 10 015 cavity, and a small part of such particles are settled in
Trichodema harzianum 121 185 the mucosal surface of the upper respiratory tract of
Trichodema pilulifem 65 0.99 humgn beings f"md .animals. Due to gravity, such
Trichodema polysporum 101 155 parqcles float in air for a shorter time. .Fungal
Trichodema viride ” 034 particles of C-F stage may enter bronchiole or
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Table 3 Distribution percent of CFU on the A-F stage of the Andersen-6 sampler of 1 year

Stage of Andersen-6 A (>82pum) B (6.0-82pum) C 3.0-6.0 um) D (2.0-3.0 um) E (1.0-2.0 pm) F (<0.65 pm)
Percent of distribution ~ 14.20 17.20 19.30 37.80 10.40 1.10

Table 4 Distribution percent of CFU on the A-F stage of the Andersen-6 sampler of the day

Stage of Andersen-6 A (>82um) B (6.0-82pum) C @3.0-6.0 um) D (2.0-3.0um) E (1.0-2.0 pm) F (<0.65 um)
Percent of distribution  15.00 16.30 20.00 35.50 11.80 1.14
Brownian motion in the air and float for a longer References

time, thus leading to increased opportunities to be
absorbed by human beings or animals (Khattab and
Levetin 2008). These absorbable fungal aerosols pose
greater threats to human beings and animals. The
particle size distribution in our study is consistent
with the results obtained by Ho and Duncan. (2005).

The results of airborne fungal study is highly
influenced by the method of sampling, the type of
sampler and collecting media, frequency of collect-
ing, location, and many other factors (Andreas et al.
2007). For example, in this study, non-cultivable
fungal spores were not determined. As sampling at
night causes stress to animals, no sampling was
conducted at night in this study.

5 Conclusion

The results from the current study indicate that
Cladosporium, Penicillium, Aspergillus, and Alter-
naria are predominant genera in enclosed rabbit
house. The concentration of CFU changes signifi-
cantly during the day and also varies throughout the
year. The particle size distribution of CFU was
maximal at stage D (2.0-3.0 um) and minimal at
stage F (<0.65 pum). Better understanding of airborne
fungal composition and variability in enclosed rabbit
house would help us to regulate the rabbit farm and
control fungal diseases.

Acknowledgments This study was sponsored by the following
foundation programs: National International Cooperation
Program “Monitoring of Animal-borne Zoonoses” [2009DFA
32890] and the National Natural Science Foundation “Study on
spread model of microorganism aerosol from animal stable”
(30871865).

Ainsworth, G. C., Sparrow, F. K., & Sussman, A. S. (1973).
The fungi an advanced treatise. New York, NY: Aca-
demic Press.

Andersen, A. A. (1958). New sampler for collection, sizing and
enumeration of viable airborne particles. Journal of
Bacteriology, 76, 471-484.

Andreas, A., Reinhard, W., Ulrike, B., & Udo, J. (2007).
Detection of airborne microbes in a composting facility by
cultivation based and cultivation-independent methods.
Annals of Agricultural and Environmental Medicine, 14,
81-85.

Ariya, P. A., & Amyot, M. (2004). New directions: The role of
bioaerosols in atmospheric chemistry and physics. Atmo-
spheric Environment, 38, 1231-1232.

Christiani, D. C., Velazquez, A., Wilcox, M., & Olenchock, S.
A. (1993). Airborne endotoxin concentrations in various
work areas within a cotton mill in Central America.
Environmental Research, 60, 187-192.

Eduard, W., Sandven, P., & Levy, F. (1993). Serum IgG
antibodies to mold spores in two Norwegian sawmill
populations: Relationship to respiratory and other work-
related symptoms. American Journal of Industrial Medi-
cine, 24, 207-222.

Gabriella, P., Rosa, D., Elisabetta, F., & Rosa, F. (2004). Two
years of a fungal aerobio contamination survey in a flor-
entine haematology ward. European Journal of Epidemi-
ology, 19, 693-698.

Hawksworth, D. L., Kirk, P. M., Sutton, B. C., & Pegler, D. N.
(1995). Ainsworth & Bisby’s dictionary of the fungi.
Wallingford, UK: CAB International.

Heederik, D., Brouwer, R., Biersteker, K., & Boleij, J. S.
(1991). Relationship of airborne endotoxin and bacteria
levels in pig farms with the lung function and respiratory
symptoms in farmers. International Archives of Occupa-
tional Environmental Health, 62, 595-601.

Ho, J., & Duncan, S. (2005). Estimating aerosol hazards from an
anthrax letter. Journal of Aerosol Science, 36, 701-719.

Johannes, R., Ursula, P., & Reinhold, P. (2000). Biodiversity
and concentration of airborne fungi in a hospital envi-
ronment. Mycopathologia, 149, 87-97.

Kasprzyk, 1., Rzepowska, B., & Wasyléow, M. (2004). Fungal
spores in the atmosphere of Rzeszoéw (South-East Poland).

@ Springer



Aerobiologia

Annals of Agricultural and Environmental Medicine, 11,
285-289.

Khattab, A., & Levetin, E. (2008). Effect of sampling height on
the concentration of airborne fungal spores. Annals of
Allergy, Asthma & Immunology, 101, 529-534.

Kodama, A. M., & McGee, R. 1. (1986). Airborne microbial
contaminants in indoor environments: Naturally ventilated
and air-conditioned homes. Archives of Environmental
Health, 41, 306-311.

Lacey, J., & Crook, B. (1988). Fungal and actinomycete spores
as pollutants of the workplace and occupational allergens.
The Annals of Occupational Hygiene, 32, 515-533.

Lacey, J., & Dutkiewicz, J. (1994). Bioaerosols and occupational
lung disease. Journal of Aerosol Science, 25, 1371-1404.

Lawande, R. V., & Onyemehkwe, G. C. (1984). Airborne fungi
during Harmattan in Zaria, Nigeria. Annals of Allergy, 52,
47-49.

Liu, M. M., Qi, J. H., Gao, D. M., Qiao, J. J., Shi, J. H., & Gao,
H. W. (2008). Coastal airborne features in autumn in
Qingdao. Ecology and Environment, 17, 565-571.

Marchisio, V. F., & Airaudi, D. (2001). Temporal trends of the
airborne fungi and their functional relations with the
environment in a suburban site. Mycologia, 93, 831-840.

Mart, A., & Jacek, D. (2006). Variability of airborne microflora
in a hospital ward within a period of one year. Annals of
Agricultural and Environmental Medicine, 13, 99-106.

Moustafa, A. F., & Kamel, S. M. (1976). A study of fungal
spore populations in the atmosphere of Kuwait. Myco-
pathologia, 59, 29-35.

@ Springer

Ostro, B., Lipsett, M., Mann, J., Braxton-Owen, H., & White,
M. (2001). Air pollution and exacerbation of asthma in
African-American children in Los Angeles. Epidemiol-
ogy, 12, 200-208.

Robinson, N. E., Derksen, F. J., Olzeweski, M. A., & Buech-
nermaxwell, V. A. (1996). The pathogenesis of chronic
obstructive pulmonary disease of horses. British Veteri-
nary Journal, 152, 283-306.

Ross, M. A., Curtis, L., Scheff, P. A., Hryhorczuk, D. O., &
Ramakrishnan, V. (2000). Association of asthma symp-
toms and severity with indoor bioaerosols. Allergy, 55,
705-711.

Shelton, B. G., Kirkland, K. H., Flanders, W. D., & Morris, K.
G. (2002). Profiles of airborne fungi in buildings and
outdoor environments in the United States. Applied and
Environmental Microbiology, 68, 1743—-1753.

Wang, Y. L., Chai, T. J.,, & Lu, G. Z. (2005). The research
about airborne fungi in the farming surroundings. Journal
of Animal Ecology, 26, 51-56.

Wu, P. C., Su, H. J., & Lin, C. Y. (2000). Characteristics of
indoor and outdoor airborne fungi at suburban and urban
homes in two senasos. The Science of Total Environment,
253, 111-118.

Zhao, X., & Yang, Z. (2007). Explore the relation to air fungi
concentration between office buildings and sick buildings.
Modern Medicine and Public Health, 23, 1409-1411.



	Composition and variability of airborne fungi in an enclosed rabbit house in China
	Abstract
	Introduction
	Materials and methods
	Sampling site and time
	Collection of samples
	Treatment of samples
	Statistical analysis

	Results
	Monthly changes of airborne fungi
	Diurnal changes of airborne fungi
	Composition of airborne fungi
	Features of fungal particle size distribution

	Discussion
	Conclusion
	Acknowledgments
	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 true
  /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 <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


