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Abstract Because human and nonhuman animals often share
the same environment, there is potential concurrent exposure
to toxicants. As a result, domestic animals can be used as
sentinels for exposure of people to these agents. Here we
present a case illustrating exposure of both humans and
domestic animals to lead contamination in their environments.
This case study occurred at a farm where cattle deaths were
determined to have been caused by lead poisoning based on
elevated postmortem tissue lead concentrations. Elevated
blood lead concentrations were detected in the remaining
cattle, a dog, a cat, and a pregnant woman (37.3µg/dL) living
on the farm. The range of blood lead concentrations in the
domestic animals was 8.42 (cat) to 85.41µg/dL (calf),
although clinical signs of lead poisoning were not apparent
in these animals. Further testing revealed the most likely
source for lead exposure to be paint in the barn and home.

Household dogs and cats have been used as sentinels for lead
poisoning in humans, but cattle may also act as a sentinel
species for environmental lead contamination.
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Introduction

Historically, domestic animals have been used as sentinels for
toxic and infectious diseases [1, 2] and more specifically are
known to play a critical role in defining human lead
exposure as both sentinels and, in the case of food animals,
sources of the toxicant [3–5]. The ability of animals to
provide this early warning relies on communication between
medical and veterinary medical communities. Though acute
lead poisoning is relatively rare in children [6], chronic
childhood lead poisoning is described as one of the most
common environmentally caused diseases in children of the
USA and developing world [7]. This is due to the continued
presence of lead in the environment from sources that
predate current lead use regulations in the developed world
[8–11] and the lack of implementation of regulations against
the use of lead in developing countries [12–14]. Lead
poisoning remains common in animal agriculture and is the
most common heavy metal toxicosis in cattle [15]. Once one
of the most commonly reported toxicoses in small animals
[16], lead poisoning has declined in incidence due primarily
to the regulated reduction of lead in products such as paint,
solder, and gasoline [9, 10].

Here we present a case study involving a farm in which
lead paint contaminated the house and barn. Of the animals
tested, measurable concentrations of lead were documented in
seven of seven cattle, one of one dog, and one of one cat, but
not in three horses or a goat residing on the farm. One human,
a pregnant woman living on the farm, had elevated blood lead
concentrations.
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Case Study

A liver sample from a 2-year-old Angus heifer (Cow 1) was
submitted for lead analysis in February 2008. The heifer
had a history described as 2 days of “neurological signs”
before death. Hepatic lead analysis was performed using
inductively coupled plasma–atomic emissions (ICP-AE)
spectrometry (Perkin-Elmer, Optima DV2100). The liver
lead concentration was 23.1 mg/kg dry matter. Lead
toxicosis in cattle has been associated with liver or kidney
lead concentrations ≥5 mg/kg wet weight, or more than or
equal to approximately 20 mg/kg dry matter (assuming that
fresh tissue is 75% water) [17]. A diagnosis of lead
poisoning was made based on tissue analysis and clinical
signs. The owner of the farm, a pregnant veterinarian,
subsequently had her blood tested for lead. Her blood lead
concentrations were 37.3µg/dL on February 18, 20.6µg/dL
on March 3, and 20.6µg/dL on May 25 (reference range of
0.0 to 9.9µg/dL). The baby was born on May 26,
apparently healthy, with a blood lead concentration at birth
of 14.0µg/dL. One man lived in the home, but spent
relatively little time there compared to the woman. His
blood lead concentration was not significantly elevated.

The farm had a single barn with a pen housing the cattle
and another pen for three horses. The cattle also had access
to a small outdoor paddock, and the horses had access to a
large pasture. Two cats roamed freely on the premises. A
small pen within the barn was used to house a goat, who
also roamed freely when the owners were present. The
farmhouse was located across a narrow driveway from the
barn and, in addition to the human inhabitants, housed two
dogs, which were kept indoors most of the day and allowed
access to the barn only when the owners were present.
None of the surviving animals developed clinical signs of
lead poisoning.

An investigation to determine the source(s) and extent
of the lead contamination was conducted and involved
collection and analysis of blood, milk, and tissues from
animals on the farm, as well as environmental sampling
and testing for lead contamination. Blood and/or tissue
samples were collected from two additional cows that
died, two cows recently post-partum (within 10 days of
calving), their two calves, three horses, one goat, one cat,
and one dog. Tissue lead concentrations were determined
using ICP-AE, and blood and milk samples were
analyzed using graphite furnace atomic absorption
spectronomy (GF-AA). The results of this testing are
summarized in Table 1. Environmental samples included
paint chips from the barn and home, water from various
sources, and scrapings from a work bench and two areas
of the barn floor. Liquid samples were analyzed via
GF-AA and solid samples by ICP-AE. The results are
summarized in Table 2.

Discussion

This case illustrates exposure of both humans and non-
human animals to lead contamination in their environments
and lends further support to previous reports of the use of
domestic animals as sentinels for toxic disease in humans.
Domestic animals have acted as sentinels for lead exposure
in humans [3–5], and a recent report of lead toxicosis in
two cats raised concern and prompted testing of their
pregnant owner, who was subsequently found to have
potentially harmful blood lead concentrations in the
absence of clinical signs [8]. However, a survey of children
in an area where lead poisoning was present in cattle did
not find what its authors considered to be significant blood
lead concentrations in the children (mean blood lead
concentration=2.6µg/dL) [6]. The major source of conta-
mination for animals on the farm in this case study was lead
paint. Five cows, two calves, a dog, a cat, and a person
living on the property had elevated blood lead concen-
trations, and one cow and one calf had blood lead
concentrations above 30µg/dL, a concentration that has
been associated with clinical toxicosis in domestic animals
[17]. The paint used on the outside of the home contained
14.4% lead, and cattle had access to paint containing 57.5%
lead. There were two different sources of exposure on the
farm: lead paint on the barn for the cattle (and cat) and lead
paint on the house for the human (and dog). Although there
was no direct evidence of ingestion of paint by cattle in the
barn, the paint was chipped and peeling. Paint chips were
most likely ingested directly from the walls and doors of
the barn, though there was also contamination of the debris
on the floor of the cattle area (643 mg/kg). The cat probably
ingested lead from the floor and barn dust that accumulated
on his coat through grooming behavior. It is interesting to
note that the horses and goat remained unaffected. The
paint in the area of the barn that the horses had access to
contained only 14.6–74.6 mg/kg lead, and the paint inside
the barn that the goat had access to most of the time
contained 445 mg/kg lead.

The house was undergoing renovation, and paint
removal was the most likely source of access to lead for
the human and dog via inhalation and ingestion of lead
paint dust (through grooming in the dog and hand-to-mouth
contact or eating from contaminated surfaces in the human).
Although the sources of lead paint were different between
the cattle and cat and the human and dog, it was the
presence of lead poisoning in the cattle that caused the
owner to check her own blood lead concentration and to
test the paint in the barn and home as possible sources of
lead.

Diagnosis of lead poisoning in household pets has been
used to indicate the need for testing of people in the home,
as noted previously. A study from Illinois determined that
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high blood lead concentrations in a family dog resulted in a
6-fold increase in probability that at least one child in the
household would have an elevated blood lead concentration
[5]. Dogs tend to have significantly higher blood lead
concentrations than children in the home, usually by a
factor of 2 to 4 [7, 18].

Preventing lead exposure in small children is of
particular importance because this is a period of nervous
system development [6]. The Center for Disease Control
(CDC) set the level of concern for blood lead in children at
10µg/dL, but adverse effects are possible at lower concen-
trations. Researchers have found IQ deficits and behavior
and developmental effects with blood lead concentrations
of 10 μg/dL in children [14].

Blood lead concentrations of 30µg/dL may be associated
with clinical lead poisoning in domestic species, as noted
previously [17]. Blood lead concentrations in the farm
animals ranged from 8.4 (cat) to 85.4µg/dL (calf). None of
these animals displayed clinical signs of lead poisoning,
although the earlier death of a cow drew attention to the
problem of lead contamination on the farm. Similar
variations in blood lead concentrations in the absence of
clinical signs have been previously reported, although
subtle signs such as depression or change in behavior
might have been overlooked [13, 19].

Typical clinical signs of lead toxicosis vary between
humans and other mammalian species. Signs in humans
include nervous system effects such as lead encephalopathy,

Sample type Location Lead (mg/kg)

Paint Barn, cattle access 575,000

Paint North wall, no animal access 130,000

Paint Door 1, horse access 14.6

Paint Door 2, horse access 74.6

Paint Inside barn, goat access 445

Paint House 144,000

Soil Cow paddock 42.8

Soil Horse pasture 39.0

Soil House, under porch 27.0

Floor scrape Cow stall 643

Floor scrape Horse stall 149

Wood chips Workbench in barn, no livestock access 447

Water Cattle tank ND

Water Horse tank ND

Water Barn spigot ND

Water Creek ND

Table 2 Lead concentrations
from environmental samples
given on a dry matter basis

ND not detected (detection limit
of 0.01 mg/kg)

Animal identification Blood lead (µg/dL) Milk lead (mg/L) Tissue Tissue lead (mg/kgdm)

Calf 1 18.56

Calf 2 85.21

Cow 1 Liver 23.09

Cow 2 Kidney 2.68

Cow 3 Kidney 5.41

Liver 4.62

Cow 4 44.75 0.115 Placenta 1.53

Cow 5 15.04 0.273

Horse 1 ND

Horse 2 ND

Horse 3 ND

Goat ND

Cat 8.42

Dog 15.04

Table 1 Blood and tissue lead
concentrations in farm animals

ND not detected (detection limit
of 2.5µg/dL), dm dry matter
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cognitive defects, developmental defects, and behavioral
changes, as well as anemia [6, 20, 21]. Clinical signs in
young cattle are similar to those in humans [22]. The classic
presentation for mature cattle includes ataxia, blindness,
hypersalivation, and coma, although anemia has also been
reported [22, 23]. In contrast to the central nervous system
signs seen in humans and cattle, horses more commonly
present with peripheral neuropathies [17]. Gastrointestinal
signs such as vomiting, anorexia, and diarrhea usually
predominate in adult dogs and cats, while neurologic signs
are more common in puppies [9, 24, 25].

Absorption of lead is dependent on the form of lead
ingested and on the route of exposure. Once absorbed
from the gastrointestinal tract, most of the lead is bound
to red blood cells with the unbound portion being
quickly distributed to various organs including liver,
kidneys, and brain. Over time, the lead is redistributed to
bone, which serves as a long-term storage depot.
Excretion occurs via the feces, urine, and milk. Once
the lead is depleted from the soft tissues, bone stores are
mobilized and excreted. This process results in the slow,
multiphasic half-lives of lead. Measurement of the half-
life of intravenously administered lead in dogs revealed a
triphasic pattern of 12, 184, and 4,591 days [17].
Similarly, the half-life of lead in cattle has been shown
to range from 48 to 2,507 days [15]. Since the cattle in this
study were destined for beef production, further testing
was advised to determine when the blood lead concentra-
tion had decreased adequately before slaughter. Testing of
meat was also recommended. Although lead was detected
in milk from two of the cows, these were beef cattle and
not dairy cattle; thus the milk was not used for human
consumption. Regulation of the allowable amount of lead
in meat and milk varies between states.

In summary, domestic animals have the potential to act
as sentinels for toxicant exposure in humans. Companion
animals, like cats and dogs, often share the immediate
environment of people and have access to the same air,
water, and food [6, 26, 27]. Livestock, including cattle,
horses, and goats, on the other hand, can have increased
exposure to certain environmental toxicants since they live
in outdoor environments [22]. The case described here
illustrates that animals living in close proximity to humans
are susceptible to environmental toxicant exposure. Thus
identification of elevated tissue contaminant concentrations
or overt toxicosis in domestic animals can provide an early
warning to a potential problem in people sharing the same
environment. Human food chain contamination must be
considered for the affected cattle, since these animals were
destined for eventual human consumption. Collaboration
between the medical and veterinary medical communities
will allow more advantageous use of domestic animals as
sentinels [1].

Acknowledgments The authors would like to thank Dr. Belinda
Thompson, Dr. Tracy Stokol, Kerry Manzell, Joe Hillebrandt, and Joe
Ebel for their generous contributions to this case report.

References

1. Rabinowitz P, Gordon Z, Chudnov D et al (2006) Animals as
sentinels for bioterrorism agents. Emerg Infect Dis 12:647–
651

2. Glickman LT (1990) Analytical epidemiology in pet popula-
tions for environmental risk assessment. In: Sandhu SS, Lower
WR, de Serres JF et al (eds) In situ evaluations of biological
hazards of environmental pollutants. Plenum, New York,
pp 133–143

3. Berny PJ, Cote LM, Buck WB (1995) Can household pets be used
as reliable monitors of lead exposure to humans? Sci Tot Environ
172:163–173

4. Ghisleni G, Spagnolo V, Roccabianca P et al (2004) Blood lead
levels, clinico-pathological findings and erythrocyte metabolism
in dogs from different habitats. Vet Hum Toxicol 46:57–61

5. Thomas CW, Rising JL, Moore JK (1976) Blood lead
concentrations of children and dogs from 83 Illinois families.
J Am Vet Med Assoc 69:1237–1240

6. Feely E, Garavan C, Kelleher K (2003) Dead cattle, lead and child
health. Irish Med J 96:232–234

7. Ostrowski SR (1990) Sentinel animals (dogs) as predictors of
childhood exposure to environmental lead contamination:
observations on preliminary results. In: Sandhu SS, Lower
WR, de Serres JF et al (eds) In situ evaluations of biological
hazards of environmental pollutants. Plenum, New York,
pp 145–150

8. Doumouchtsis SK, Martin NS, Robins JB (2006) “Veterinary”
diagnosis of lead poisoning in pregnancy. Brit Med J (Clin Res
Ed) 333:1302–1303

9. Morgan RV, Moore FM, Pearce LK et al (1991) Clinical and
laboratory findings in small companion animals with lead
poisoning: 347 cases (1977–1986). J Am Vet Med Assoc
199:98–102

10. Morgan RV (1994) Lead poisoning in small companion animals:
an update (1987–1992). Vet Hum Tox 36:18–22

11. Zabka TS, Haulena M, Puschner B et al (2006) Acute lead
toxicosis in a harbor seal (Phoca vitulina richardsi) consequent
to ingestion of a lead fishing sinker. J Wildl Dis 42:651–657

12. Kalra V, Chitralekha KT, Dua T et al (2003) Blood lead levels and
risk factors for lead toxicity in children from schools and an urban
slum in Delhi. J Tropic Pediat 49:121–123

13. Swarup D, Patra RC, Dwivedi SK et al (2000) Blood lead and
cadmium in dogs from urban India. Vet Hum Toxicol 42:232–
233

14. Wigg NR (2001) Low-level lead exposure and children. J Paediat
Child Health 37:423–425

15. Rumbeiha WK, Braselton WE, Donch D (2001) A retrospective
study on the disappearance of blood lead in cattle with accidental
lead toxicosis. J Vet Diag Invest 13:373–378

16. Hamir AN (1986) Review of lead poisoning in dogs. Vet Bull
56:1059–1070

17. Gwaltney-Brant S (2004) Lead. In: Plumlee KH (ed) Clinical
veterinary toxicology. Mosby, St. Louis, pp 204–210

18. Mañay N, Cousillas AZ, Alvarez C et al (2008) Lead contami-
nation in Uruguay: the “La Teja” neighborhood case. Rev Environ
Contam Toxicol 195:93–115

19. Koh TS (1995) Diagnosis of lead poisoning in dogs. Aust Vet J
62:392–394

188 J. Med. Toxicol. (2010) 6:185–189



20. Bonilla CM, Mauss EA (1988) A community-initiated study of
blood lead levels of Nicaraguan children living near a battery
factory. Am J Pub Health 88:1843–1845

21. Brown MJ (2007) Interpreting and managing blood lead levels
<10µg/dL in children and reducing childhood exposure to lead.
MMWR 56:1–14, 16

22. Sharding NN, Oehme FW (1973) The use of animal models for
comparative studies of lead poisoning. Clin Toxicol 6:419–424

23. Ozmen O, Mor F (2004) Acute lead intoxication in cattle housed
in an old battery factory. Vet Hum Toxicol 46:255–256

24. Knecht CD, Crabtree J, Katherman A (1979) Clinical, clinico-
pathologic, and electroencephalographic features of lead poisoning
in dogs. J Am Vet Med Assoc 175:196–201

25. Casteel SW (2006) Lead. In: Peterson ME, Talcott PA (eds) Small
animal toxicology, 2nd edn. Elsevier, St Louis, pp 795–805

26. Backer LC, Grindem CB, Corbett WT et al (2001) Pet dogs as
sentinels for environmental contamination. Sci Tot Environ
274:161–169

27. Buck WB (1979) Animals as monitors of environmental quality.
Vet Hum Toxicol 21:277–284

J. Med. Toxicol. (2010) 6:185–189 189


	Animals as Sentinels for Human Lead Exposure: A Case Report
	Abstract
	Introduction
	Case Study
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


