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Faecal CWD prion excretion and inflammation

Giovanni Di Guardo, Giuseppe Marruchella
University of Teramo, Faculty of Veterinary Medicine, Department of Comparative Biomedical Sciences, Teramo, Italy

Chronic wasting disease (CWD) is a transmissible
spongiform encephalopathy (TSE) - or prion dis-
ease (PD) - that has become of increasing con-
cern over the years among different captive and
free-living deer species and populations in North
America. In this respect, clear-cut evidence has
recently been shown for the first time on faecal
prion excretion in chronic wasting disease
(CWD)-infected mule deer (Odocoileus hemionus)
long before the onset of neurological symptoms,
thus providing another relevant basis for the hor-
izontal spread of CWD infection among cervids
(Tamgüney et al., 2009). 
Since variable prion titres were detected in faeces
from the orally infected deer under study, this
raises the question of gastrointestinal tract (GIT)
inflammation as a factor potentially contribut-
ing, among others, to the above differences.
Chronic lymphocytic inflammation has been
shown to enable prion accumulation in otherwise
prion-free organs and tissues, such as the kidney,
pancreas and liver from experimentally scrapie-
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infected mice (Heikenwalder et al., 2005), as well
as the mammary gland from scrapie - and Maedi-
Visna virus (MVV) - naturally coinfected sheep
(Ligios et al., 2005). 
A similar behaviour has also been reported in
granulomas from intraperitoneally scrapie-
infected Prnp (+/+) mice, with lymphotoxin-
dependent prion replication occurring in the 
inflammatory stromal cell component (Heiken-
walder et al., 2008).
As in many other species, granulomatous in-
flammation of the intestine may also be fre-
quently found in free-ranging deer under disease
conditions such as paratuberculosis - or Johne’s
disease -, a naturally occurring mycobacterial in-
fection of wild and domestic ruminants (Balseiro
et al., 2008).
Although a number of “intrinsic” host factors
(such as age, PrP genotype and other unknown
individual components) may account, alone or in
combination, for the above differences, we be-
lieve that more research is needed to better char-
acterize the pathogenetic role of both granulo-
matous and other concurrent GIT inflammatory
disorders, along with the role of such lesions, if
any, in enhancing prion replication and faecal ex-
cretion in CWD-infected deer.
Lastly, this could also be of relevance in relation
to a better understanding of both the pathogen-
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esis and the mechanisms involved in the epi-
demiology and transmission dynamics of other
spontaneously occurring animal and human pri-
on diseases.

Acknowledgments
We wish to express our most sincere thanks to Prof.
Adriano Aguzzi and Prof. Giuseppe Legname for
their critical revision and very useful comments.

REFERENCES

BALSEIRO A., GARCÍA MARÍN J.F., SOLANO P., GARRIDO

J.M., PRIETO J.M. (2008). Histopathological classi-
fication of lesions observed in natural cases of
paratuberculosis in free-ranging fallow deer (Dama
dama). J. Comp. Pathol. 138, 180-188.

HEIKENWALDER M., ZELLER N., SEEGER H., PRINZ M.,

KLÖHN P.C., SCHWARZ P., RUDDLE N.H., WEISSMANN

C. AND AGUZZI A. (2005). Chronic lymphocytic in-
flammation specifies the organ tropism of prions.
Science. 307, 1107-1110.

HEIKENWALDER M., KURRER M.O., MARGALITH I.,
KRANICH J., ZELLER N., HAYBAECK J., POLYMENIDOU

M., MATTER M., BREMER J., JACKSON W.S., LINDQUIST

S., SIGURDSON C.J. AND AGUZZI A. (2008).
Lymphotoxin-dependent prion replication in in-
flammatory stromal cells of granulomas. Immunity.
29, 998-1008.

LIGIOS C., SIGURDSON C.J., SANTUCCIU C., CARCASSOLA G.,
MANCO G., BASAGNI M., MAESTRALE C., CANCEDDA

M.G., MADAU L., AGUZZI A. (2005). PrPSc in mam-
mary glands of sheep affected by scrapie and mas-
titis. Nature Med. 11, 1137-1138.

TAMGÜNEY G., MILLER M.W., WOLFE L.L., SIROCHMAN

T.M., GLIDDEN D.V., PALMER C., LEMUS A., DEARMOND

S.J., PRUSINER S.B. (2009). Asymptomatic deer ex-
crete infectious prions in faeces. Nature. 461, 529-
532.

184 G. Di Guardo, G. Marruchella



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 320
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.09375
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 320
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.09375
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA <>
  >>
  /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 true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




