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The attenuation of virulence in Mycobacterium bovis and the relationship with
the granuloma formation induced by cord factor in mouse lungs
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The existence of mycolic acid is one of the feature in acid-fast bacteria. The mycolic acid is a-acyl
B-hydroxy fatty acid, and is related with the acid-fast staining and cord forming. The mycolic acids
are divided subclasses by modifying group, for examples, o-, methoxy-, and keto-mycolic acid. It is
considered that mycolic acid is reflected to the virulence and pathogenesis. In this study, it is clarified
the heterogeneity of mycolic acid subclasses in Mycobacterium bovis. The BCG parent strains, M. bovis
B10 and M. bovis Ravenel produced a-, methoxy-, and keto-mycolic acids. The ratio of subclasses is
strain-specific. Although the B10 and Ravenel strains produced o- > methoxy- > keto-mycolic acid, the
keto-mycolic acid was abundant in M. bovis BCG strains (Russian and Japanese strains). Moreover,
the Connaught strain deleted the methoxy-mycolic acid. Cord factor is trehalose-6,6’-dimycolate, and
induces lung granulomatous lesions in mice by intravenous injection. The cord factor of BCG-related
strains induced less granulomatous lesions, compared to that of M. tuberculosis. The body weight of
mice decreased after cord factor injection. The lesions reflect the patterns of mycolic acid subclasses.
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(a) Structure of mycolic acid subclasses (b) Mycolic acid (c) TDM
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Fig. 1 Structure of mycolic acid subclasses (a) and TLC patterns of mycolic acids (b) and cord factors (c).
The developing systems are hexane/diethylether, 90:15 by vols, 3 runs (b) and chloroform/
methanol/water, 90:10:1 by vols (c).
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Fig. 2 Histopathology, body weight and cytokine production of mice injected with 300 pg TDM from
M. tuberculosis and M. bovis BCG Japanese.
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Fig. 3 Histopathology and body weight of mice injected with 300 pg TDM from M. bovis BCG strains.
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