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ABSTRACT: Lice infestations are commonly seen in buffaloes, causing
damage directly to the animal, i.e., itching, skin lesions, and anemia. In
addition, these insects can also be vectors for infectious diseases. The
present study describes an outbreak of lice in buffaloes as well as
evidence for Haematopinus tuberculatus acting as a vector of
anaplasmosis. Lice and blood were collected from 4 young buffaloes
(2- to 4-mo-old) and a molecular analysis for the presence of Anaplasma
marginale was conducted. DNA of A. marginale was detected in the
blood of all 4 animals. Twelve lice were collected and separated in 4
groups, with 3 insects each, to comprise a pool of samples. After DNA
extraction and molecular analysis, a positive PCR for A. marginale was
found in all pooled samples. These results identify sucking lice as
potential vectors of anaplasmosis. However, additional studies are
necessary to fully evaluate the vector potential of H. tuberculatus for A.
maginale transmission.

The growing interest of farmers to increase herd size suggests that
buffaloes (Bubalus bubalis) may become a source for producing proteins of
animal origin, due mainly to buffaloes’ great adaptability to different
regions of the world. The Brazilian herd is currently estimated at 1.3
million animals. This population has increased by >1,900% in the last 40
yr, which is strong evidence of their adaptive capacity and of being a huge
resource for the country (Barbosa, 2005). Some specific particularities of
this species, such as their preference for humid environments may,
however, encourage frequent parasitic infestations. These habitats are
compatible with the life cycles of different parasites as well as with the
maintenance and propagation of disease-transmitting vectors (Cockrill,
1981).

Buffaloes may be hosts for many endoparasites such as nematodes,
cestodes, and trematodes as well as numerous ectoparasites such as the
flies, lice, and mites which are responsible for transmitting infectious
diseases. Included among these diseases are babesiosis and anaplasmosis
(Gomes et al., 2008). Parasitic diseases of buffaloes play an important role
in tropical countries where climatic conditions are favorable for parasite
dispersal. However, there is generally a muted interest for the study of
parasitic diseases in buffaloes because they do not cause great economic
losses in this host species. More often, buffaloes are considered reservoirs
for other animals. For example, scientific information regarding Anaplas-
ma marginale infections in buffaloes is very incomplete (Gomes et al.,
2008). Recently though, researchers have reported the presence of both
Anaplasma spp. and Rickettsia spp. DNA in sucking lice collected from
ruminants and pigs (Hornok et al., 2010).

Lice are species specific and the primary ectoparasite affects buffaloes
(Lau, 1999). Although it is known that buffaloes are affected by lice
infestations in Brazil, there are few studies on minimizing their prevalence.
Louse infestation on buffaloes is known in many countries and is typically
caused by a single species, i.e., Haematopinus tuberculatus; the species is of
considerable size (3.5 mm), visible to the naked eye and, therefore, is easily
diagnosed (Jorge and Francisco, 2011). The present study was aimed at
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describing an outbreak of lice in buffaloes as well as to investigate the
possibility of sucking lice acting as a vector for anaplasmosis transmission.
A louse outbreak on buffaloes was detected during the winter of 2011 in
Taquara, a small town in the south of Brazil. The herd was comprised of
140 animals of all ages. Many of the female buffaloes were domesticated
and used for milk production. In lactating females, as well as in the young
animals, a large number of lice were detected accompanied by clinical
signs such as itching, alopecia, scaling skin, and pale mucous membranes.

Twelve lice identified as H. tuberculatus (8 males and 4 females) were
collected from 4 young buffaloes aged between 2 (n=1) and 4 mo (n=3).
Blood was also collected from these animals and stored in tubes with
EDTA 10%. In the laboratory, ethanol was added to blood (v/v) and lice
samples. These samples were stored at room temperature until analyses
were performed.

DNA extraction from whole blood samples was executed as described
by Brito et al. (2006). For the extraction of DNA from blood samples, a
GFX TM Genomic Blood DNA Purification kit (Amershan Pharmacia
Biotech Inc., Little Chalfont, U.K.) was used following the manufacturer’s
recommendations. DNA samples were subjected to a specific PCR for A.
marginale as described by Brito et al. (2006).

Twelve lice were divided in 4 groups, containing 3 lice each, to form a
pooled sample. The insects were washed with distilled water to remove
ethanol. DNA extraction and molecular investigation was performed
according to the technique described by Hornok et al. (2010), adapted to
search for Anaplasma sp. and Rickettsia sp. in lice. DNA samples were
subjected to PCR specific for 4. marginale (Master Mix™, Promega®,
Madison, Wisconsin) according to Brito et al. (2006).

DNA of A. marginale was detected in the whole blood of 4 young
buffaloes and in all pooled samples. According to the owner’s verbal
communication, lice infestation occurs frequently during autumn and
winter but not in summer. In recent years this farm did not report
mortality or cases of anaplasmosis. This farmer used cypermethrin to
control the louse infestation. There is no report of any animal entering or
leaving the property in the prior year.

In the present study, buffaloes infested by H. tuberculatus exhibited
clinical signs with ruffled fur, skin peeling, anemia, and pale mucous
membranes, especially on young animals. A literature review reported
cases of severe anemia and mortality in young buffaloes infested by
Linognathus vituli (Otter et al., 2003). Another epizootiological study
revealed the prevalence of lice infestation on buffaloes in the Marathwada
region of Maharashtra state of India (32.2% for H. tuberculatus), with
occurrence mainly in the coldest seasons of the year (Sonule et al., 2011),
findings similar to the present study. Despite growth of the buffalo
population in Brazil, epizootiological studies on louse prevalence and their
economic impact have yet to be performed.

Our results suggest the possibility that H. tuberculatus may act as a
vector for 4. marginale between buffaloes. The literature reports various
forms of transmission of A. marginale by tick-borne (Rhipicephalus
(Boophilus) microplus) and hematophagous insects (species of Tabanus,
Stomoxys, Chrysops, Siphona, and Psorophora) in addition to transpla-
cental and iatrogenic transmission (Kessler, 2001). Similar to our study,
researchers have found DNA of Anaplasma platys in lice collected from
dogs (Brown et al., 2005) as well as Anaplasma and Rickettsia species



collected from ruminants and pigs (Hornok et al., 2010). Experimental
studies with lice infected by Anaplasma sp. could confirm this transmission
route as perhaps the most important source for buffalo, as lice are the
main ectoparasites of these animals.

Based on these results, it is concluded that lice infestation on buffalo
deserves attention, especially because of problems directly caused for the
animals. Moreover, the present study suggests that lice may be a potential
vector for anaplasmosis to buffaloes.

LITERATURE CITED

BarBosa, N. G. S. 2005. Bubalinocultura no Estado do Para. Revista
Brasileira de Reprodugao Animal 29: 34-38.

Brito, L. G., M. C. S. OLIVEIRA, M. M. F. Moura, F. G. SiLva-NETTO, A.
D. Marivm, G. C. Souza, anp J. L. SiLva. 2006. Extragdo de DNA a
partir de coagulos sanguineos bovinos. Embrapa Rondoénia, Porto
Velho, Brasil, 13 p.

BrowN, G. K., A. R. MARTIN, T. K. RoBERTS, AND R. H. DUNSTAN. 2005.
Molecular detection of Anaplasma platys in lice collected from dogs in
Australia. Australian Veterinary Journal 83: 101-102.

CockrirL, W. R. 1981. O bufalo em ascensdo: Animal doméstico
fundamental, criagdo, protegdo e satde animal. /n Os bufalos, A.

RESEARCH NOTES 547

A. Ramos, J. B. Villares, and J. C. Moura (eds.). Fundagdao de
Estudos Agrarios Luiz de Queiroz, Piracicaba, Brasil, p. 1-54.
Gowmes, R. A., R. Z. MacHapo, W. A. STARKE-BUZETTI, AND M. A.
BonEsso. 2008. Resposta imune-humoral de bufalos (Bubalus bubalis)
contra Anaplasma marginale (Theiler, 1910). Revista Brasileira de

Parasitologia Veterinaria 17: 73-80.

Hornok, S., R. HOoFMANN-LEHMANN, I. G. FERNANDEZ-MERA, M. L. MELI,
V. ELEk, I. HAJTOs, A. REPASI, AND J. DE LA FUENTE. 2010. Survey on
blood-sucking lice (Phthiraptera: Anoplura) of ruminants and pigs
with molecular detection of Anaplasma and Rickettsia spp. Veterinary
Parasitology 174: 355-358.

JorGE, A. M., anp C. L. Francisco. 2011. Aspectos nutricionales del
bufalo. Tecnologia Marcha 24: 105-120.

KEessLEr, R. H. 2001. Consideragdes sobre a transmissdo de Anaplasma
marginale. Pesquisa Veterinaria Brasileira 21: 177-179.

LAu, H. D. 1999. Doengas em bufalos no Brasil. Diagnostico,
epidemiologia e controle. Embrapa, Brasilia, Brasil, 202 p.

OTTER, A., D. F. TWoMEY, T. R. CRAWSHAW, AND P. BATES. 2003. Anaemia
and mortality in calves infested with the long-nosed sucking louse
(Linognathus vituli). Veterinary Record 153: 176-179.

SOoNULE, S. V., B. W. NARLADKAR, B. S. KHILLARE, AND S. T. KALWAGHA.
2011. Prevalence of lice infestation in ruminants. Indian Veterinary
Journal 88: 75-76.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


