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Abstract:

Lyme disease is caused by persistent infection with the tick-transmitted spirochete Borrelia burgdorferi. One of the most common manifestations of Lyme disease is the development of inflammatory arthritis as a consequence of bacterial invasion of joint tissue. The degradation of cartilage in Lyme arthritis is due to the induction of a class of host enzymes called matrix metalloproteinases (MMPs). We have previously shown that P38 mitogen-activated protein kinase (MAPK), c-Jun N-terminal kinase (JNK), extracellular signal-regulated kinase ½ (ERK1/2) and Janus kinase/signal transducer and activator of transcription (JAK/STAT) signaling pathways are activated by B. burgdorferi and participate in the induction of MMP expression from primary HC. In order to completely understand if other signaling pathways are involved in B. burgdorferi-related inflammation and the development of arthritis, the activation of individual PKC isozymes by B. burgdorferi-induced HCs were investigated. We found that B. burgdorferi induces activation of novel PKC isozymes, such as PKC-delta and PKC-theta, in a time-dependent manner. In addition, both the general PKC inhibitor, RO32, and the novel PKC inhibitor, Rottlerin, blocked the expression of cytokines and MMPs. In our future studies, we will examine the activation of novel PKC isozymes in B. burgdorferi-induced HC membrane fractions to determine if B.burgdorferi induces the translocation of PKC isozymes from cytoplasm to membrane of HC. Other planned studies include using dominant-negative PKC constructs and siRNA PKC constructs to determine the role of individual PKC isozymes in B. burgdorferi infection. In conclusion, these data indicate that novel PKC isozymes are specifically activated by B.burgdorferi-stimulated HC and this can contribute to the regulation of cytokines and MMPs in HC.
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