
Acta Veterinaria Hungarica 59 (4), pp. 427–431 (2011) 
DOI: 10.1556/AVet.2011.029 

0236-6290/$ 20.00 © 2011 Akadémiai Kiadó, Budapest 

POSTMORTEM SMALL BABESIA-LIKE MORPHOLOGY 
OF BABESIA CANIS – SHORT COMMUNICATION 

Zoltán DEMETER1, Elena Alina PALADE1, Éva BALOGH2, Csaba JAKAB1, Róbert FARKAS3, 
Balázs TÁNCZOS3 and Sándor HORNOK3* 

1Department of Pathology and Forensic Veterinary Medicine, 2Department and Clinic of 
Internal Medicine and 3Department of Parasitology and Zoology, Faculty of Veterinary 

Science, Szent István University, István u. 2, H-1078 Budapest, Hungary 

(Received 9 May 2011; accepted 23 May 2011) 

Here we report a case of canine babesiosis with unusual morphology of the 
causative agent. A male, seven-week-old Labrador retriever puppy, exhibiting se-
vere anaemia and haemoglobinuria, was presented at the Clinic of Internal Medi-
cine in February 2011. The puppy was euthanised. The most relevant pathological 
changes were icterus, severe splenomegaly, generalised lymphadenopathy and 
haemoglobin nephrosis. Samples were collected from various organs for histology 
within one hour post mortem. Impression smears were also prepared from the 
spleen after overnight storage at 4 °C. Tissue sections and smears showed the 
presence of multiple, coccoid intraerythrocytic bodies that measured 1–2 μm and 
resembled small babesiae. No large piroplasms were seen. DNA was extracted 
from the spleen, and a conventional PCR was performed for the amplification of a 
450-bp region of the 18S rRNA gene of piroplasms. The causative agent was 
identified as Babesia canis canis, with 99% sequence identity to other European 
isolates. Sequence identity to B. gibsoni was only 91%. This is the first account to 
verify that the morphology of the large canine piroplasm, B. canis, can be uni-
formly small babesia-like post mortem or following the storage of tissue samples.  

Key words: Babesia canis, Babesia gibsoni, small babesia, morphology, 
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Piroplasms (Apicomplexa: Piroplasmea) are obligate intracellular, haemo-
tropic parasites of vertebrates, with a worldwide occurrence. They belong to 
three genera (Babesia, Theileria and Cytauxzoon) and have ixodid ticks as bio-
logical vectors. Babesiae can be found in red blood cells of their hosts (Homer 
et al., 2000). Dogs have at least three genetically distinct large, and further 
three small Babesia species or subspecies (Uilenberg et al., 1989; Kjemtrup et 
al., 2000). Although the originally described small canine piroplasm, B. gibsoni 
has a size range (0.5–3.5 μm) overlapping with that of the large type-species, 
B. canis (2–7 μm) (Kjemtrup et al., 2000), most authors consider small and large 
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Fig. 3. Electron micrograph of (A) B. canis trophozoites in extravascular erythrocytes (white ar-

rows). (B) Some trophozoites showed protruding merozoite buds (white arrows) 

 

babesiae of dogs distinguishable according to morphological criteria. However, 
here we report a case of canine babesiosis with uniformly unusual appearance of 
the causative agent. As concluded from the findings presented below, accounts 
on small babesiae recognised as such only in impression smears or tissue sec-
tions, but not confirmed with molecular identification (e.g. in Hungary: Farkas et 
al., 2004), may include misdiagnosed cases of B. canis infection.  

A post-weaned, seven-week-old male Labrador Retriever puppy was 
brought to the Clinic of Internal Medicine in February 2011. Upon clinical 
evaluation, severe anaemia and haemoglobinuria were seen. Careful inspection 
of the fur coat revealed mild flea infestation, but ticks were not found. Since the 
puppy was presented in a moribund state, no treatments (neither curative nor pal-
liative) were attempted. Euthanasia was done with 0.3 ml/kg body weight intra-
venous T-61 solution. 

Immediate macroscopic examination of the carcass revealed icterus, se-
vere splenomegaly, moderate enlargement of most lymphoid tissues (generalised 
lymphadenopathy), and haemoglobin nephropathy. The urinary bladder was filled 
with dark-red urine. Tissue samples from the spleen, kidneys, liver, lungs, lymph 
 

← 

Fig. 1.A. Impression smear from the spleen prepared during autopsy, after overnight storage at 4 °C 
(present case). Multiple, small (1–2 μm) coccoid bodies are visible in red blood cells. Arrows indi-

cate post-division forms that are still connected by cytoplasmic processes. Haematoxylin-eosin 
(HE) staining 

Fig. 1.B. For comparison, impression smear from the spleen prepared one hour following splenec-
tomy during the first unsequenced, suspected case of small babesia-infection in Hungary (previ-

ously unpublished picture, case description in Farkas et al., 2004). Wright’s staining 
Fig. 2. Babesia-infected red blood cell (black arrow) in a renal glomerulus. Sample taken one hour 
post mortem (present case). Signs of haemoglobin nephrosis can be seen in most of the epithelial cells 

of the renal tubules (marked by black stars). Yellow arrows indicate mast cells. Giemsa staining 
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nodes and the small intestine were collected within one hour post mortem and 
were processed for routine histopathological evaluation. Additionally, spleen 
fragments were prepared for transmission electron microscopy (TEM; JEM 
1011, JEOL Ltd., Japan) with osmium tetroxide fixation, alcohol dehydration 
and permeation with epoxy resin. After overnight storage at 4 °C, impression 
smears were made from the spleen, fixed with methanol and stained with haema-
toxylin and eosin. 

Evaluation of splenic impression smears and tissue sections showed the 
presence of multiple (one to four) intraerythrocytic, coccoid bodies measuring 
approximately 1 μm and resembling small babesiae (Figs 1. A and 2). Most of 
the red blood cells were infected. These piroplasms had a distinct nucleus. Still 
connected post-division forms were also detected (Fig. 1). Histopathological 
evaluation of the tissue samples indicated extramedullary erythropoiesis and 
haemoglobin nephropathy (Fig. 2) suggestive of an intense, acute haemolytic 
process, as well as a moderate mast cell infiltration of most organs (Fig. 2). Ul-
trastructural examination by TEM confirmed the presence of numerous in-
traerythrocytic babesia trophozoites with diameters up to 1.5 μm (Figs 3. A and 
3. B). In summary, the clinicopathological findings noted in the present study 
were consistent with those known for canine babesiosis (Máthé et al., 2006). 
DNA was extracted from the spleen by QIAamp DNA blood mini kit (QIAGEN, 
Hilden, Germany) following the manufacturer’s instructions. Contamination of 
the sample was monitored by the use of an extraction control. Conventional PCR 
amplification of a 450 bp long region of the 18S rRNA gene, modified from 
Muhlnickel et al. (2002), was performed with extracted DNA. PCR products and 
appropriate test controls were visualised in a 1.5% agarose gel prestained with 
ethidium-bromide (Promega, Madison, WI, USA). Purification and sequencing 
was done by Macrogen Inc. (Seoul, South Korea), then the results were submitted 
to the GenBank. Molecular analysis of the causative agent (accession number 
JF750671) revealed 99% sequence similarity to former Hungarian and other 
European isolates of B. canis canis (e.g. DQ174284, AY072926). Sequence iden-
tity to B. gibsoni was only 91%. 

Since small and large babesiae of the same host species may show overlap-
ping size regions, if merozoites are evaluated individually, seldom they may be 
difficult to distinguish. Concerning canine piroplasms, the small species, B. gib-
soni was demonstrated to have large stages easily mistaken for the merozoites of 
B. canis (Fukumoto et al., 2000). On the other hand, the unanimous small babe-
sia-like morphology of B. canis in smears and tissue sections was hitherto unre-
ported. Interestingly, connected post-division forms in the present study showed 
high resemblance to stages of B. gibsoni grown in culture (Fukumoto et al., 2000). 

Intraspecific morphological differences of B. canis as revealed between 
formerly reported infections and the present one were most likely influenced by 
postmortem demonstration of the causative agent in the latter case. A similar 
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phenomenon was observed in cattle, in which host the large piroplasm, B. 
bigemina may round up and contract to resemble the small B. bovis one to eight 
hours after death (Johnston et al., 1977). In this study, B. canis was also small 
babesia-like (in tissue sections) as soon as one hour post mortem, which may be 
relevant to all situations when samples cannot be taken freshly (e.g. during regu-
lar pathological examinations) or processed and evaluated immediately (if diag-
nosis is made from stored organ or tissue samples, e.g. removed spleen: Fig. 1. B). 
At the same time, unlike what has been reported for B. bigemina in cattle (Johns-
ton et al., 1977), here all the evaluated B. canis trophozoites showed morpho-
logical changes, and these unusual piroplasms persisted and remained recognis-
able (in impression smears) for at least 12 h post mortem. 

In conclusion, if molecular biological methods or species-specific immu-
noassays are unavailable, large and small babesiae of dogs can only be distin-
guished in freshly obtained samples. In the light of the present findings, previous 
reports on unsequenced small canine piroplasms should also be carefully inter-
preted. 

 
Acknowledgements 

The authors are grateful to Miss Renáta Pop for her assistance with the electron 
microscopy technique. Sándor Hornok is supported by the ‘János Bolyai’ scholarship of the 
Hungarian Academy of Sciences.  

 
References 

Farkas, R., Földvári, G., Fenyves, B., Kótai, I., Szilágyi, A. and Hegedüs, Gy. T. (2004): First detec-
tion of small babesiae in two dogs in Hungary. Vet. Rec. 154, 176–178. 

Fukumoto, S., Xuan, X., Igarashi, I., Zhang, S., Mugisha, J., Ogata, T., Nagasawa, H., Fujisaki, K., 
Suzuki, N. and Mikami, T. (2000): Morphological changes of Babesia gibsoni grown in ca-
nine red blood cell-substituted severe combined immune deficiency mice. J. Parasitol. 86, 
956–958. 

Homer, M. J., Aguilar-Delfin, I., Telford, S. R. 3rd, Krause, P. J. and Persing, D. H. (2000): Babesio-
sis. Clin. Microbiol. Rev. 13, 451–469. 

Johnston, L. A., Trueman, K. F. and Pearson, R. D. (1977): Bovine babesiosis: comparison of fluores-
cent antibody and Giemsa staining in post-mortem diagnosis of infection. Aust. Vet. J. 53, 
222–226. 

Kjemtrup, A. M., Kocan, A. A., Whitworth, L., Meinkoth, J., Birkenheuer, A. J., Cummings, J., 
Boudreaux, M. K., Stockham, S. L., Irizarry-Rovira, A. and Conrad, P. A. (2000): There are 
at least three genetically distinct small piroplasms from dogs. Int. J. Parasitol. 30, 1501–1505. 

Máthé, Á., Vörös, K., Németh, T., Biksi, I., Hetyey, C., Manczur, F. and Tekes, L. (2006): Clinicopa-
thological changes and effect of imidocarb therapy in dogs experimentally infected with 
Babesia canis. Acta Vet. Hung. 54, 19–33. 

Muhlnickel, C. J., Jefferies, R., Morgan-Ryan, U. M. and Irwin, P. J. (2002): Babesia gibsoni infec-
tion in three dogs in Victoria. Aust. Vet. J. 80, 606–610. 

Uilenberg, G., Franssen, F. F. J., Perié, N. M. and Spanjer, A. A. M. (1989): Three groups of Babesia 
canis distinguished and a proposal for nomenclature. Vet. Quart. 11, 33–40. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile 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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


