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Mechanism of Clostridium perfringes beta-toxin-induced cytotoxicity
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Clostridium perfringens beta-toxin is an important agent of necrotic enteritis
and enterotoxemia. Beta-toxin is a pore-forming toxin (PFT) that causes cytotoxicity. We investigate the
role of the MAPK pathways in the toxic effect of beta-toxin. In THP-1 cells, beta-toxin formed oligomers
on lipid rafts in membranes and induced the efflux of K(+) from THP-1 cells. The phosphorylation of p38
MAPK and JNK occurred in response to an attack by beta-toxin. p38 MAPKand JNK inhibitors enhanced
toxin-induced cell death. Incubation in K(+)-free medium intensified p38 MAPK activation and cell death
induced by the toxin, while incubation in K(+)-high medium prevented those effects. While streﬁtolysin 0
(SLO) reportedly activates p38 MAPK via reactive oxygen species (ROS), we showed that this pathway did
not play a major role in p38 phosphorylation in beta-toxin-treated cells. Therefore, we propose that
beta-toxin induces activation of the MAPK pathway to promote host cell survival.
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