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[Abstract)

Bovine digital dermatitis (BDD) is a foot infectious disease causing lameness in dairy cattle. Although a large
number of spirochetes are observed in the lesions, the etiology of BDD is not yet fully understood. We collected
91 lesions of BDD from 80 dairy cattle on 12 farms in 8 regions of Japan to isolate the spirochetes detected in
lesions. We isolated 40 strains of Treponema phagedenis-like spirochte from 24 cattle (30.0%) by a simple two-
step culture technique. The antimicrobial susceptibility test of 7. phagedenis suggested that no isolate had acquired
resistance to the antimicrobial agents examined, although they may have natural resistance to some agents.
Sequencing of the 16S rRNA gene showed that all strains isolated had >99% identity to those of the 7. phagedenis
type strain and of 7. phagedenis-like strains isolated from BDD lesions in the USA and Europe. To study the
bacterial community, we used 16S rRNA gene sequencing of randomly selected clones based on PCR with
minimum amplification cycles to search for organisms present in BDD lesions but not in healthy foot skin. The
nucleotide sequences of 1525 clones from 5 BDD lesions (836 clones) and 4 samples of healthy foot skin (689
clones) were determined. Two operational taxonomic units (OTUs), P-01 (143 clones; 100% nucleotide sequence
identity with 7. phagedenis) and P-02 (112 clones; 86% identity with Bacteroidetes), were detected most
frequently in all BDD samples examined. Detection of multiple treponemes and an unknown bacterium close to
Bacteroides sp. at high rates by a culture-independent approach could be evidence of the association of these
organisms with BDD as a polymicribial infection.
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