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The mechanism of paroxysmal cough in pertussis

Horiguchi, Yasuhiko
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In this study, we analyzed the mechanism by which Bordetella pertussis
causes severe paroxysmal coughing in host animals. We had previously identified the bacterial
virulence factors, pertussis toxin, Vag8, and LOS, as causative agents for paroxysmal cough. Using a

mouse coughing model in this study, we clarified that LOS, pertussis toxin (PTx), and Vag8 of the
bacteria cooperatively function to cause coughing. Bradykinin induced by LOS sensitized a transient
receptor potential ion channel, TRPV1, which acts as a sensor to evoke the cough reflex. Vag8
further increased bradykinin levels by inhibiting the C1 esterase inhibitor, the major downregulator
of the contact system, which generates bradykinin. PTx inhibits intrinsic negative regulation
systems for TRPV1 through the inactivation of Gi GTPases. Our findings provide a basis to answer
long-standing questions on the pathophysiology of pertussis cough.
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