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Symmetrical Gateway Reflex: Mechanism of Symmetrical Gateway Reflex
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Multiple symmetrical inflammations in remote areas are common in
inflammatory diseases including rheumatoid arthritis (RA). We have identified “ Remote Inflammation
Gateway Reflex” as a molecular mechanism of the remote inflammation by using two arthritis models.
We found that an ATP-sensory-interneuron crosstalk induced secretion of ATP In remote joints
followed by the IL-6 amplifier activation to develop arthritis. Although we have identified
proenkephalin (PENK) as a marker of the interneurons, it is widely expressed in the spinal cord. To
identify more specific functional markers, we performed single-cell RNAseq analysis, and extracted
candidate genes X and Y. Activation of Penk or gene X-positive neurons in L5 spinal cord by
chemogenetics induced the characterization of the Remote Inflammation Gateway Reflex, including
activation of sensory neurons, increased ATP synthase expression, activation of IL-6 amplifier, and

MHC class 11+ cell proliferation in the synovium.
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