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Mycoplasma bovis May Travel Along Eustachian Tube to Cause Meningitis in Japanese
Black Cattle
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[Introduction]

Respiratory and oral routes have been reported for Mycoplasma bovis (M. bovis)
infections of the upper and lower respiratory tracts. Otitis media in calves has been
reported as being caused by Haemophilus somnus, Pasteurella multocida,
Streptococcus spp., Actinomyces spp., the ear mite Raillietia auris and M. bovis. The
main aetiology of calf otitis media is thought to be M. bovis, alone or with other
bacteria. The routes of transmission identified by previous researchers were the
extension of external ear infection, colonization of the oropharynx, extension via the
eustachian tube, and haematogenous spread. The purpose of this study was to
investigate the localization of M. bovis in the upper respiratory tract, around the
pharynx, and in the brain tissue in order to better understand the transmission route of
M. bovis otitis media and meningitis.

[Materials and methods]

Ten Japanese Black cattle in southern Kyushu, aged 2-17 months, which showed
clinical symptoms of suspected M. bovis infection and had poor prognoses were
necropsied. The tonsils, eustachian tubes, temporal bone (case no. 2), lungs, meninges
and brains were collected and examined for M. bovis detection and histological
examination. All tissue samples were screened for M. bovis using a loop-mediated
isothermal amplification (LAMP) method specific to M. bovis. Other potential bacterial
infections of the eustachian tubes were excluded using conventional polymerase chain
reaction. Immunohistochemistry (IHC) was carried out using a rabbit polyclonal M.
bovis antibody as the primary antibody. The IHC result was semiquantitative graded as
none (-), minimal (+), moderate (++), or severe changes (+++).

[Results]




M. bovis was detected in several organs in all 10 cattle using LAMP detection. No other
bacteria were detected in any of the eustachian tubes using PCR (H. somnus, P.
multocida, Mannheimia haemolytica, Trueperella pyogenes). Two cattle developed
unilateral or bilateral ear drooping. Caseous material filled the parietal meninges and
extended to the cerebellum on the other side, covering the brain stem to the medulla
oblongata. The right middle ear canal, located in the temporal bone, had an
accumulation of yellowish to whitish exudate. There was no exudate accumulation in
the external ear canal in any of the cases. Histology revealed two cases of
meningoencephalitis and one of meningitis. Multiple nodules of caseous necrotic
material were combined with degenerative neutrophils, neutrophils and macrophages.
They were surrounded by macrophages and epithelioid cells, while mononuclear cells
producing perivascular cuffs were found in the brain in one case. The temporal bone in
case no. 2 also revealed caseonecrotic granulomatous inflammation. Necrotic materials,
neutrophils, and macrophages admixed with bone lysis were found. Moreover, eight
cases showed eustachitis on at least one side of the ear in varying grades (three of grade
I, four of grade II, one of grade III). Tonsillitis, characterised by the accumulation of
neutrophils and some macrophages with cell debris at the crypt and/or the lumen, was
also found in nine cases. Suppurative bronchopneumonia was found in six cases. [HC
revealed that M. bovis was labelled in most neutrophils and some macrophages,
especially at the margin of meningeal caseonecrotic lesions in three cases. The
eustachian tubes contained low numbers of M. bovis-labelled inflammatory cells,
especially neutrophils in the lumen and epithelium. The epithelial cells of minor
salivary glands surrounding the eustachian tube were labelled with M. bovis in seven
cases. M. bovis was labelled in the exudative cells in the tonsil and epithelial cells of the
tonsillar crypt.

[Discussion]

In this study, two cases of meningoencephalitis and one of meningitis out of 10 total
cases were observed macroscopically and histopathologically in the brains of the cattle.
M. bovis antigens were consistently detected using LAMP and IHC, which was
confirmed by an M. bovis culture. Cranial nerves VII and VIII were normal in all cases,
and no noticeable changes were observed in other organs. This suggests a direct
transmission route of the M. bovis infection to the meninges by penetrating through the
adjacent suppurative lesion. Otitis media was found in 8 of the 10 cases in this study,
which did not extend from the external ear. M. bovis antigens were consistently present
on the site. Therefore, it can be concluded that otitis media in this study was not

affected by the extension of external ear infection or haematogenous spread. However,




they might be affected by the oropharynx and extended via the eustachian tubes.
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