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First Italian case
of mycobacteriosis
in a pet rabbit

Emanuele Lubian
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CASE REPORT

INTRODUCTION

Mycobacteriosis are major zoonotic diseases and vet-
erinarians should be aware of their potential consequential
risks. Bacteria belonging to the genus Mycobacterium are
aerobic, acid-resistant, immobile, non-spore forming
Gram-positive pleomorphic bacilli that are highly resistant
to environmental conditions.!

Tubercular mycobacteria (in particular M. tuberculosis)
are still today a setious global health threat:* it is esti-
mated that approximately one third of the world’s pop-
ulation is infected and in 2010 the World Health Ox-
ganization (WHO) reported 8.8 million new cases
worldwide.>* In human medicine, M. #uberculosis is nor-
mally associated with pulmonary, spinal and muscu-
loskeletal disorders.>

With regard to mycobacteriosis in the rabbit, most of
our knowledge derives from the fact that this species has
been widely used as an experimental model for thera-
peutic protocols and to study immune responses, immune

biomarkers as well as vaccine immunity.>>’

Mycobacteriosis are major zoonotic diseases and
veterinarians should be aware of their conse-
quential risks. Tubercular mycobacteria (in partic-
ular M. tuberculosis) are still today a serious glob-

al health threat. Mycobacteriosis caused by non-tu-
bercular mycobacteria are a cause of increasing
concern for immunocompetent human patients.
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Mycobactetiosis caused by non-tubercular mycobacteria
are the cause of increasing concern in immunocompetent
and non-immunocompetent human patients, as well as in
many animal species where they cause focal dermal lesions
or systemic infections.® The various subspecies of M. avi-
um are extremely widespread in the environment and can
come into contact with human and animal hosts; the in-
fection can be transmitted from animals to humans
through contaminated food or via direct contact.”
Reports of mycobacteriosis in pet rabbits are few and
only refer to non-tubercular mycobacteria (in particu-
lar the M. avium complex); the clinical signs reported in
such cases are heterogeneous and consist of chronic
thinitis, emaciation and joint swelling,'"™!! The anato-
mopathological lesions described include nodular in-
flammatory lesions of the lungs, liver, kidneys, intestine,
lymph nodes and joints.'"!!

Mycobacterium avinm has been isolated as a pathogen in
both adult and young animals; contact with avian drop-
pings is the suspected source of infection.''? The di-
agnosis can be made by culture, histology ot polymerase
chain reaction (PCR).!

CLINICAL CASE

A rescued, 3-year-old, 2.5 kg castrated male rabbit was pre-
sented for acute rhinitis. The patient could roam freely in
a flat with access to the balcony; the owner also had two
clinically healthy guinea pigs and a hamster, which had no
direct contact with the rabbit. The clinical examination only
showed the presence of bilateral mucosal rhinitis. An oral
therapy with enrofloxacin 10 mg/kg q24h [Baytril tablets

Figure 1 - Numerous segments of the small intestine are thickened, filled with liquid material and present an altered wall echostructure.
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Arescued, 3-year-old, 2.5 kg castrated male
rabbit was presented for acute rhinitis. The
subject subsequently presented intermit-

tent diarrhoea, dysorexia and weight loss.
Ultrasonography detected an intestinal
subocclusion.

50 mg - Bayer S.p.A.] was started.”"* A second clinical ex-
amination was performed 10 days later; no improvement
was detected and in addition signs of occasional diarrhoea,
dysorexia and weight loss were now present. The patient
was hospitalized and the ongoing therapy was integrat-
ed with metoclopramide 2 mg/kg SC q12h [Vomend in-
jectable 5mg/ml - Eurovet Animal Health B.V.],"> meloxi-
cam 0.5 mg/kg SC q24h [Metacam injectable 5 mg/ml -
Bochringer Ingelheim S.p.A.],'® subcutaneous fluid thet-
apy with saline solution [Sodium chloride 0.9% - B. Braun
Milano S.p.A.] corresponding to 2% of the body weight
q24h and a diet change (higher amount of fibre - increasing
the quantity of hay - and lower amount of carbohydrates).
During hospitalization, haematological, haematobio-
chemical and parasitological faccal tests were performed.
The blood count and parasitology test did not show any
alterations; the blood and biochemistry examination
showed hypophosphatemia (1 mmol/L) and hy-
potriglyceridaemia (109 mg/dL)."” After an initial recov-
ery, and despite the good appetite, after a few days the rab-
bit started again to lose weight. An abdominal ultrasound
examination was then performed, revealing the presence
of abdominal effusion, abundant meteorism of the ce-

Figure 2 - Nodular caseous lesions scattered on the external in-
testinal surface.
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cum and colon, thickening of the wall of the small intestine
with loss of the normal echostructure and presence of
a suspected subocclusion; the liver, gallbladder and kid-
neys did not present any alterations [Fig; 1]. To confirm
the diagnostic suspicion an exploratory laparotomy was
performed: the patient was premedicated with dexmedeto-
midine (0.05 mg/kg) [Sedastart 1mg/ml injectable solu-
tion - Esteve SpA], butorphanol (0.1 mg/kg) [Dolorex
10mg/ml injectable solution - MSD Animal Health
SR.L] and ketamine IM (5mg/kg) [Imalgene 100 mg/ml
injectable solution - Merial Italia SpAJ;" mask induction
was achieved with isoflurane [Vetfluorane vial 100 mg/g
- Virbac SR.L.; the rabbit was then intubated with a 2.5
mm orotracheal catheter and the anaesthesia was main-
tained by inhalation with 1.5% isoflurane in 100% oxy-
gen. Upon opening of the abdominal cavity numerous

Presence of numerous intestinal nodules. Necrop-
sy diagnosed mycobacteriosis caused by My-
cobacterium avium. The case is important as the

patient was initially brought in and treated for
symptoms common to several diseases that are
epidemiologically more frequent in this species.

caseous nodular lesions (diameter from 1 to 10 mm) were
immediately detected in the serosa and intestinal wall [Fig;
2]. Being these lesions responsible for the intestinal sub-
occlusion, intraoperative euthanasia was performed by in-
travenous administration of a commercial formulation
[Tanax injectable solution - MSD Animal Health S.R.L.],
followed by necropsy. The post mortem examination
showed the presence of numerous intestinal nodules (some
occupying the entire space and responsible for the sub-
occlusion) and pulmonary nodules [Fig. 3], in addition to
mesenteric lymph node enlargement (5-8 mm in diame-
ter). Cytological examination of the lesions and lymph

Figure 3 - Numerous lung nodular lesions.
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Figure 4 - Multi-nucleated cell containing optically clear, rod-shaped cell pro-
files compatible with bacteria; the bacteria are also extracellular. 40X

Figure 5 - Intestine; several acid-alcohol-resistant bacilli in the cytoplasm of ma-
crophages and multinucleated giant cells. Ziehl-Neelsen, 40X
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nodes revealed the presence of numerous macrophages
and multinucleated giant cells with abundant basophilic
cytoplasm and containing several optically clear, rod-shaped
vacuolizations compatible with the presence of Mywbac-
terinm sp. Given the suspicion of mycobactetiosis, the en-
tire corpse was sent to the Istituto Zooprofilattico Spet-
imentale (IZS) in Brescia to perform a necropsy, which
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revealed the presence of granulomatous enteritis, lym-
phadenitis and pneumonia characterized by the presence
of numerous multinucleated cells. Zichl-Neelsen staining
revealed a myriad of intracellular acid-alcohol-resistant
bacilli in the cytoplasm of multinucleated giant cells. PCR
confirmed the definitive diagnosis of mycobacteriosis
caused by M. avium |Fig. 4, Fig. 5].

DISCUSSION

Mycobacteriosis is still a poorly described disease in the
domestic rabbit and, to the knowledge of the authors,
this work represents the first report of the disease in a
rabbit in Italy.'

In most animals, mycobacteriosis appears as a slow and
progressive disease. The Mycobacterinm avium complex has
been isolated in birds, humans, bovids, dogs, cats, rodents
and rabbits. In these species the main clinical signs re-
ported are similar to the ones of the clinical case pre-
sented, i.e. lethargy and weight loss. The symptoms, which
can be intermittent, are: vomiting, anorexia, diarrhoea,
haematochezia, fever; more rarely, also: lameness, pare-
sis, hyperesthesia, subcutaneous swelling, anterior
uveitis, dyspnoea. As for the clinical conditions of the
patient in question, the symptoms were already known
to be potentially compatible with mycobacteriosis.'
The case is important as the patient was initially
brought in and treated for symptoms common in sev-
eral diseases that are epidemiologically more frequent in
this species, and the final diagnosis was reached only post
mortem, relying on a reference centre.

Pathogens that spread through the environment, wildlife,
livestock and human movements are a major challenge
for the safeguard of human health, for the protection
of pets, for agricultural management and for the
preservation of wildlife. In wild rabbits only few reports
on mycobacteriosis are available and hence the epi-
demiological role of this species has not yet been clar-
ified.!

Since mycobacteria infections are important zoonotic in-
fections and a real threat to public health, it is the duty
of the clinical veterinarian to include them in differen-
tial diagnoses in the case of wild, rescued or unknown
subjects.
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e Mycobacteriosis is an important zoonotic disease

Mycobacteriosis caused by non-tubercular mycobacteria is the cause of increasing con-

cern in human medicine.

A rabbit was examined for rhinitis, intermittent diarrhoea, dysorexia and weight loss and
treated for an intestinal subocclusion.

Mycobacteriosis is still a poorly described disease in the domestic rabbit and, to the kno-
wledge of the authors, this work is the first report of the disease in a rabbit in Italy.

REFERENCES

1.

Arrazuria R, Juste RA, Elguezabal N. Mycobacterial Infections in
Rabbits: From the Wild to the Laboratory. Tranboundary and emer-
ging diseases 64: 1045-1058. 2017.

Chen H, Liu X, Mal X et al. A New Rabbit-Skin Model to Evaluate
Protective Efficacy of Tuberculosis Vaccines. Frontiers in Microbio-
logy 8:842. 2017.

Lonnroth K, Castro KG, Chakaya JM et al. Tuberculosis control and
elimination 2010-50: cure, care, and social development. The lancet
375: 1814-1829. 2010.

Ramsay A, Steingart KR, Cunningham | et al. Translating tuberculo-
sis research into global policies: the example of an international col-
laboration on diagnostics. Intenrational Journal of Tuberculosis and
Lung Disease 15: 1283-1293. 2011.

Guo XH, Bai Z, Qiang B et al.. Roles of monocyte chemotactic pro-
tein 1 and nuclear factor-XB in immune response to spinal tuberculo-
sis in a New Zealand white rabbit model. Brazilian Journal of Medi-
cal and Biological Research 50(3): €5625. 2017.

Dehnad A, Ravindran R, Subbian S et al. Development of immune-
biomarkers of pulmonary tuberculosis in a rabbit model. Tuberculo-
sis (Edinb) 101:1-7. 2016 .

Lanoix JP, Tasneen R, O'Brien P et al. High Systemic Exposute of
Pyrazinoic Acid Has Limited Antituberculosis Activity in Murine and
Rabbit Models of Tuberculosis. Antimicrobial Agents and Chemo-
therapy 20; 60(7):4197-4205. 2016.

Pekkarinen H, Airas N, Savolainen LE et al. Non-tuberculous Myco-
bacteria can Cause Disseminated Mycobacteriosis in Cats. Journal of
Comparative Pathology 160:1-9. 2018.

10.

11.

12.

13.
14.

15.

16.

17.

18.

Arrazuria R, Sevilla IA, Molina E et al. Detection of Mycobacterium
avium subspecies in the gut associated lymphoid tissue of slaughtered
rabbits. BMC Veterinary research 11-130: 1-11. 2015.

Kelleher SA. Rabbit respiratory diseases. Proceedings of the 80th We-
stern Veterinary Conference, Las Vegas, 2008. pp. v471.
Lehmbecker A, Pfeifer F, Moser I et al. Kaninchen, Arthritis, Tuber-
kulose, Mycobacterium avium ssp. avium-Spontane enzootische avia-
re Tuberkulose bei Hauskaninchen (Oryctolagus cuniculus). Kleintier
Praxis 55: 21. 2010.

Kriz, P, Slana I, Kralik P et al. Outbreak of Mycobacterium avium
subsp. avium infection in one flock of domestic pigeons. Avian Di-
sease 55: 503-508. 2011.

Carpenter JW. Exotic animals formulary, fourth edition. 2013. 519.
Elmas M, Uney K, Yazar E et al. Pharmacokinetics of enroflo-
xacin following intravenous and intramuscular administration in
Angora rabbits. Research in Veterinary science. 82(2): 242-245.
2007.

Schuhmann B, Cope 1. Medical treatment of 145 cases of gastric di-
latation in rabbits. Veterinary records175(19): 484. 2014.

Delk KW, Carpenter JW, KuKanich B et al. Pharmacokinetics of
meloxicam administered orally to rabbits (Oryctolagus cuniculus)
for 29 days. American Journal of Veterinary Research. 75(2):195-
199. 2014.

Di Girolamo N, Nardini G. Patologia clinica dei piccoli mammiferi
esotici. Veterinaria. 31(4):189-196. 2017.

Greene CE, Gunn-Mootre GA. Mycobacterial Infections. In: Infec-
tious disease of dog and cat. Fourth edition. St. Louis (Missouri): El-
sevier. 2012. 500.

347




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <FEFF0068007400740070003a002f002f007700770077002e0063006f006c006f0072002e006f00720067ffff>
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA ([Basato su 'PDF Check & Correct'] )
  >>
  /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 true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /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 /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [822.047 595.276]
>> setpagedevice


