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Inflammatory airway disease (IAD) is a common cause of poor performance, interruption of
training and premature retirement in racehorses.  It is also reported that up to 80% of horses
are affected at some point in the first years of training in UK and Australia.  However, no
studies with regard to the information on occurrence of IAD in Japanese Thoroughbred
racehorses have been reported.  To investigate the occurrence and the characteristics of IAD,
epidemic research including endoscopic examination of the airway tract and trachea wash
was conducted for Thoroughbred racehorses presenting coughs or poor performance which
airway tract disease was suspected stalled in training facility managed by Japan Racing
Association.  Fifty-six out of 76 Thoroughbred racehorses (73.7%) presenting coughing or
poor performance were diagnosed as IAD.  Mean incidence rate of IAD was 0.3% and it has
been confirmed that constant number of IAD exists in Japan.  Up to 35.7% of IAD horses
showed upper airway abnormalities in some extent.  There was a trend for IAD horses to use
wood shavings for bedding and fed hay from the ground compared with the control group.
Therefore, improvement of stabling environment may aid in preventing IAD.  This study
demonstrated that Japanese Thoroughbred racehorses are affected by IAD likewise other
countries as well as demonstrated the characteristics of IAD which may contribute to the
clarification of the pathogenesis of IAD.
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Inflammatory airway disease (IAD) is a common
cause of poor performance, interruption of training
and premature retirement in racehorses [2, 3, 6, 10].
IAD is considerably more common than signs of upper
respiratory disease in young racehorses and is often
recurrent [4].  Therefore, studies have shown that IAD
is the most important form of respiratory disease in
young racehorses in flat training yards [4, 14, 15].
Clinical signs associated with IAD include coughing,
increased amounts of mucus visible in the trachea after
exercise and increased proportions of inflammatory
cells [13].  More than 20% of neutrophils in tracheal
wash (TW) fluid and 5% in bronchoalveolar lavage

(BAL) fluid is a useful indicator in diagnosis of IAD
[13].

Epidemiological studies have shown that IAD is
found in Thoroughbred racehorses [4], Standardbred
racehorses [7], sport horses [8] and National Hunt
horses [1] however, the etiology and pathogenesis of
IAD are poorly defined and is probably multifactorial.
Studies focusing on individual agents suggests that the
possible involvement of viral infection, bacterial
infection, environmental loading of the respiratory
system and dysregulation of inflammatory process [4,
13, 15].  The aim of this study is to investigate the
occurrence of IAD in Japanese thoroughbred
racehorses and to demonstrate the characteristics of
IAD, which will  aid in the clarif ication of the
pathogenesis of IAD.
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Material and Methods

Research was conducted from July to December 2001
for Thoroughbred racehorses that visited Racehorse
Hospital of Japan Racing Association (JRA) stalled in
training facility managed by JRA.  Endoscopic
examination of the respiratory tract,  TW and
questionnaire survey regarding stable environments
including feeding manners were conducted to 76
Thoroughbred racehorses(2.39 ± 0.5 years old)
presenting coughs or poor performance under major
complaint which airway tract disease was suspected.

For total nucleated cell counts, samples were
prepared  rap id l y  u s ing  a  s imple  method  o f
cytocentrifugation (Shandon Cytospin3, Thermo
Bioana l y s i s ,  J apan)  and  a  commerc ia l  s t a in
(Hemacolor, MERCK, Japan).  Total nucleated cell
count s  were  de termined  manua l l y ,  u s ing
hemocytometer.  Differential cell counts were
determined by examination of  300 cel ls  on a
representative area, and percentages of neutrophils,
l ymphocytes ,  eos inophi ls ,  macrophages ,  and
respiratory tract epithelial cells were recorded.
Tracheal aspirates containing more than 20%
neutrophils were diagnosed as IAD (IAD group).

Endoscopic examination of the respiratory tract was
performed in a stall with nose twitched to the level of
carina was then performed with a tracheal wash sample
being collected transendoscopically by instilling 30 ml
of sterile saline into the distal trachea and then
immediately aspirating it.  Samples were stored in same
amount of preservative fluid (Shandon Cytospin
Collection Fluid, Thermo Electron Corporation, USA)
until processed.  Upper airway findings were scored for
the following in to three categories, none (score 1),
mild (score 2) and moderate or marked (score 3):
epiglottis abnormality (EA), pharyngeal lymphoid
hyperplasia (PLH), laryngeal hemiplegia (LH) and
dorsal displacement of soft palate (DDSP).  Fisher’s
exact test was performed for statistical difference

between IAD group and Non IAD group.
Questionnaire survey was performed to the trainer or

the stable staff using question sheet at the time of
endoscopy.  Questionnaire items were existence of
coughing during rest or training, existence of poor
performance, materials of the bedding and position of
the hay.

Numbers of incidence are showed by monthly and
incidence rate was calculated by dividing the number of
horses by mean total number of racehorses registered
in the training center.  Mean total number of registered
racehorses was calculated by averaging the daily total
number of registered horses month by month.
Pearson’s χ2 test was performed to compare number of
incidence with the mean number of incidence.

The relationships of feeding manners and material
for bedding with IAD horses were analyzed using
Fisher’s exact test.  Questionnaire survey on feeding
manners and material for bedding was randomly
performed at 232 stables with healthy horses in training
facility managed by JRA as a control.  Statistical
significance was set at P<0.05.

Results

Fifty-six out of 76 Thoroughbred racehorses (73.7%)
presenting coughing or poor performance had
increased amounts of mucus visible in the trachea and
contained more than 20% neutrophils in the tracheal
aspirates and diagnosed as IAD (Table 1).

Various upper airway abnormalities were observed in
both IAD and Non IAD group.  Mean scores of EA,
PLH, LH, DDSP in IAD group and Non IAD group are
2.0 ± 1.0, 1.8 ± 0.8, 1.3 ± 0.7, 1.7 ± 0.5 and 1.7 ± 0.6, 1.6
± 0.8, 1.0 ± 0, 1.7 ± 0.5, respectively (Table 2).  There
was no significance difference between the two groups.

Number of incidents and incidence rate of IAD is in
Table 3.  Mean incidence rate of IAD was 0.3%.  There
were no significant difference in the number of

Table 1. Mean nucleated cells of 76 studied horses

IAD group (56 horses) Non IAD group (20 horses)

Mean nucleated cells (%)
Neutrophils 55.7 ± 26.3 5.5 ± 4.5
Macrophage 33.0 ± 20.7 85.1 ± 7.4
Lymphocyte 11.1 ± 8.1 9.4 ± 5.6
Eosinophils 0.1 ± 0.4 0

Tracheal aspirates containing more than 20% neutrophils were diagnosed as IAD.
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incidents and incidence rates compared with each
average.

Table 4 describes the relationships of feeding
manners  and material  for  bedding with IAD.
Regarding feeding manners, 62.5% of the IAD horses
were fed hay from the ground and 37.5% from the
basket positioned at head level whereas the ratio was
45.3% and 54.7% for the control group, respectively.
Percentage of IAD horses fed hay from the ground was

significantly higher compared to horses fed hay from
the basket positioned at head level.

Regarding materials for bedding, 57.1% of the IAD
horses used rice straw and 42.9% used wood shavings
whereas the ratio was 81.5% and 18.5% for the control
group, respectively.  Percentage of IAD horses using
wood shavings for bedding was significantly higher
compared to horses using rice straw.

Table 2. Mean score of upperairway endoscopic findings of 76 studied horses

Upperairway abnormality IAD group (56 horses) Non IAD group (20 horses)

Epiglottis Abnormality 1 (None) 51 18
2 (Mild) 1 2
3 (Moderate or marked) 4 0
Mean 1.2 ± 0.5 1.1 ± 0.3

Pharyngeal Lymphoid Hyperplasia 1 (None) 36 14
2 (Mild) 13 4
3 (Moderate or marked) 7 2
Mean 1.5 ± 0.7 1.4 ± 0.7

Laryngeal Hemiplegia 1 (None) 55 20
2 (Mild) 0 0
3 (Moderate or marked) 1 0
Mean 1.0 ± 0.3 1.0 ± 0

Dorsal Displacement of Soft Palate 1 (None) 49 15
2 (Mild) 7 5
3 (Moderate or marked) 0 0
Mean 1.1 ± 0.3 1.3 ± 0.4

Table 3. Number of incidents and incidence rate of IAD during July to December 2001

IAD (horses) Number of registrated horses Incidence rate (%)

July 19 1,992 1.0
August 4 1,800 0.2
September 10 2,712 0.4
October 9 3,401 0.3
November 6 3,820 0.2
December 8 4,089 0.2 
Total 56 17,814 0.3

Table 4. Relationships of feeding manners and material for bedding with IAD

Feeding manners of hay Fisher’s exact Bedding materials Fisher’s exact 
n Ground Basket positioned test P-value Rice straw Wood shaving test P-value

at head level

Coughing or
 Poor performance

IAD 56 35(62.5%) 21(37.5%) P<0.05 32(57.1%) 24(42.9%) P<0.05
Healthy horses

Control 232 105(45.3%) 127(54.7%) 189(81.5%) 43(18.5%)
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Discussion

Fifty-six out of 76 Thoroughbred racehorses (73.7%)
suspected to have respiratory problem was diagnosed as
IAD.  Previous studies have shown that IAD is
considerably more common than signs of upper
respiratory disease in young racehorses and that IAD is
the most important form of respiratory disease in
young racehorses in flat training yards [4, 14, 15].  Our
result supports the previous studies as well  as
demonstrated that likewise racing Thoroughbred
populations such as U.S.A., U.K. and Australia,
Thoroughbred racehorses in Japan are affected by IAD.

Various upper airway abnormalities were observed in
both IAD and Non IAD group and there were no
significant difference among two groups.  This result
supports the report by Holcombe et al. [5] that
although no correlation between upper airway
inflammation score and lower respiratory tract cytology
however, young horses in training frequently have
upper airway inflammation.  Since the mean age of
studied Thoroughbred racehorses was 2.39 ± 0.5 years
old, this result also supports the study that younger
horses are at increasing risk of suffering episodes of
clinically apparent respiratory disease [11].

Mean incidence rate of IAD was 0.3% and there were
no significant difference in the number of incidents
and incidence rates compared with each average.
Burrell  et  al .  [4] reported that mean monthly
prevalence and incidence of IAD are 12% and 10
cases/100/horses/months.  Since clinically apparent
cases were studied in this research, the monthly
prevalence and incidence may have been relatively
lower compared to the previous study which includes
sub clinical cases.  Also, environment such as well
controlled hygiene and well maintained training and
stabling facility provided by JRA may have contributed
to the reduction in the occurrence of IAD.

There was no significant difference in the number of
incidents and incidence rates compared with each
average.  From this result, it was revealed that there was
no seasonality in the occurrence of IAD in Japan.

The percentage of IAD horses using wood shavings
for bedding or fed hay from the ground were
significantly higher than horses using rice straw for
bedding or horses fed hay from the basket positioned at
head level.  Therefore, high rate of IAD horses used
wood shavings for bedding or fed hay from the ground.
Since straw beddings are considered to contain more
respirable endotoxins and organic dusts capable of

inducing airway inflammation [9, 16], and there is a
report which confinement with the horses head
e leva ted  can  re su l t  in  s i gn i f i can t  bac ter i a
contamination and multiplication with the lower
respiratory tract due to the interference of postural
drainage[12], we speculated that horses using rice
straw for bedding and fed hay from the basket
positioned at head level were higher risk in developing
IAD.  In this study, wood shavings for bedding material
and feeding hay from the ground did not contribute in
preventing the occurrence of IAD.  The reason for this
contradiction may attribute to the difference in
respirable endotoxins and organic dusts content
between straw and rice straw.  Also, factors of the
feeding manners and bedding materials may be less
important in a well managed environment.

In conclusion, it has been demonstrated that
Japanese Thoroughbred racehorses are affected by IAD
likewise other countries such as U.S.A., U.K. and
Australia as well as demonstrated the characteristics of
IAD which may contribute to the clarification of the
pathogenesis of IAD.

References

  1. Allen, K.J., Tremaine, W.H., and Franklin, S.H.
2006. Prevalence of inflammatory airway disease in
National Hunt horses referred for investigation of
poor athletic performance. Equine Vet. J., Suppl. 36:
529–534.

  2. Bailey, C.J., Reid, S.W.J., Hodgson, D.R., and Rose,
R.J. 1999. Impact of injuries and disease on a
cohort of two-and three-year-old Thoroughbreds
in training. Vet. Rec. 145: 487–493.

  3. Burrell, M.H. 1985. Endoscopic and virological
observation on respiratory disease in a group of
young Thoroughbred horses in training. Equine
Vet. J. 17: 99–103.

  4. Burrell, M.H., Whitwell, K.E., Wood, J.L.N.,
Chanter, N., and Mumford, J.A. 1996. Respiratory
disease in Thoroughbred horses in training: the
relationship between disease and viruses, bacteria
and environment. Vet. Rec. 139: 308–313.

  5. Holcombe, S.J., Jackson, C., Gerber. V., Jefcoat, A.,
Berney, C., Eberhardt, S., and Robinson, N.E.
2001 .  S tabl ing  i s  a s soc ia ted  wi th  a i rway
inflammation in young Arabian Horses. Equine Vet.
J. 33: 244–249.

  6. Jeffcott, L.B., Rossdale, P.D., Freestone, J., Frank,
C.J., and Towers-Clarke, P.F. 1982. An assessment



29ETIOLOGY OF INFLAMMATORY AIRWAY DISEASE

of  was tage  in  Throughbred rac ing f rom
conception to 4 years of age. Equine Vet. J. 14: 185–
198.

  7. MacNamara, B., Bauer, S., and Tafe, J. 1990.
Endoscopic evaluation of exercise induced
pulmonary haemorrhage and chronic obstructive
pulmonary disease in association with poor
performance in racing Standardbreds. JAVMA
196: 443–445.

  8. Manzan, M., and Hoffman, A. 2002. Inflammatory
airway disease: effect of athletic discipline. pp. 9–
12. In: Inflammatory airway disease: Defining the
syndrome. (Hoffman, A., Robinson, N.E., Wade,
J.F. eds.), R&W Publications Ltd, Newmarket.

  9. McGorum, B.C., Ellison, J., and Cullen, R.T. 1998.
Total and respirable airborne dust endotoxin
concentrations in three equine management
systems. Equine Vet. J. 30: 430–434.

10. Moore, B.R., Krakowka, S., Robertson, T.J., and
Cummins, M.J. 1995. Cytologic evaluation of
bronchoalveolar lavage fluid obtained from
Standardbred racehorses with inflammatory
airway disease. Am. J. Vet. Res. 56: 562–567.

11. Newton, J.R., Wood, J.L.N., and Chanter, N. 2003.
A case control study of factors and infections
associated with clinically apparent respiratory
disease In :  UK Thoroughbred racehorses.
Preventive Veterinary Medicine 60: 107–132.

12. Radial, S.L., Love, D.N., and Bailey, G.D. 1995.
Inflammation and increased numbers of bacteria

in the lower respiratory tract of horses with 6 to 12
hours of confinement with the head elevated.
Aust. Vet. J. 72: 45–50.

13. Robinson, N.E. 2003. Inflammatory airway disease:
defining the syndrome. Conclusions of the
Havemere Work Shop. Vet. Educ. 15: 61–63.

14. Wood, J.L.N., Newton, J.R., Chanter, N.,
Townsend, H.G.G., Lakhani, K.H., Mumford, J.A.,
Sinclair, R., Burrell, M.H., Pilsworth, R.C.,
Shepherd, M., Dugdale, D., Herinckx, B.M.B.,
Main, J.P.M., Windsor, H., and Windsor, D. 1999.
A longi tudinal  epidemiological  s tudy  of
respiratory disease in racehorses:  disease
definitions, prevalence and incidence. pp.64–70.
In :  Proceedings of  the 8th International
Conference on Equine Infectious Disease VIII.
(Wernery, U., Wade, J.F., Mumford, J.A., Kaaden,
O.-R. eds.), R&W Publications, Newmarket. 

15. Wood, J.L.N., Newton, J.R., Chanter, N., and
Mumford, J .A. 2005. Association between
respiratory disease and bacterial and viral
infections in British racehorses. Journal of
Microbiology 43: 120–126.

16. Woods, P.S.A., Robinson, N.E., Swanson, M.C.,
Reed, C.E., Broadstone, R.V., and Derksen, F.J.
1993 .  A i rborne  dus t  and  aeroa l lergen
concentration in a horse stable under two
different management systems. Equine Vet. J. 25:
208–213.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /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 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


