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Effects of IL-17A on intervertebral disc degeneration and the investigation of the new small-molecule
IL-17A inhibitor for treating degenerative discs
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[Abstract]
Interleukin-17A (IL-17) is a member of the IL-17 cytokine family, which activates many intracellular signaling factors
and mediates the induction of some inflammatory cytokines and chemokines. Recently, it was reported that 1L-17A
levels increase in cells of the degenerative and herniated discs. We evaluated the effects of 1L-17A on nucleus pulposus
(NP) cells and pharmacotherapeutic potential of the new small-molecule inhibitors that blocklL-17A receptor binding.
We analyzed the spatial structure of the protein—protein interactions between IL-17A and IL-17A receptor (IL-17RA),
and identified four small-molecule inhibitors that accessed the IL-17A-binding site of IL-17RA, as determined by in
silico analysis of numerous drug molecules used clinically in Japan. Rat NP cells were evaluated upon culturing with 50
ng/mL IL-17A and 50 pg/mL TL-17A inhibitors under 1% oxygen. Expression levels of IL-6, COX2, matrix
metalloproteinase (MMP)-3 and MMP-13 mRNAs and the expression of IL-6 and COX2 proteins significantly
increased after treatment with IL-17A for 24 h, though the inhibitor of 1L-17A significantly reduced their expressions.
The IL-17A inhibitor decreased p38 phosphorylation in NP cells by stimulating IL-17A compared to that in cells
treated with IL-17A alone. Further, 1L-17A significantly decreased the extracellular matrix (ECM) of NP cells on day
8; however, IL-17A inhibitor treatment significantly suppressed the degradation of ECM compared to that in cells
treated with IL-17Aalone. Our result showed that IL-17A regulated the factors which mediate disc degeneration. Also,
these results showed that the small-molecule inhibitor of 1L-17A could be useful for pharmacotherapy of intervertebral

disc disease.
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