DEXAMETHASONE REGULATES GENE EXPRESSION IN CHONDROCYTES THROUGH MKP-1 AND DOWNREGULATES CHOLESTEROL HYDROXYLASES CH25H AND CYP7B1
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Introduction. Mitogen-activated protein kinase phosphatase-1 (MKP-1) is an anti-inflammatory enzyme whose expression is increased by glucocorticoids. MKP-1 dephosphorylates and thereby inactivates mitogen-activated protein kinases (MAP kinases) which are major signaling pathways mediating proinflammatory effects.
Aims. We examined the regulatory effects of the glucocorticoid dexamethasone on the expression of the top 15 critical mediators in the pathogenesis of osteoarthritis (OA) as identified in the OATarget database. Furthermore, we investigated the hypothesis that MKP-1 is involved in mediating these glucocorticoid-induced effects.
Methods. The dexamethasone effects on the expression of OA target genes were investigated with RNA-Seq and quantitative RT-PCR in primary chondrocytes from wild-type and MKP-1 deficient mice and in primary human OA chondrocytes.
Results. Dexamethasone signiﬁcantly altered the expression of seven out of the 15 OA-related genes including two cholesterol hydroxylases, namely cholesterol 25-hydroxylase (CH25H) and 25 hydroxycholesterol 7-hydroxylase (also known as cytochrome P450 family 7 subfamily B member 1, CYP7B1). Dexamethasone attenuated CH25H and CYP7B1 expression in primary chondrocytes from wild-type mice and in primary human OA chondrocytes, but the dexamethasone effect was absent (CYP7B1) or significantly reduced (CH25H) in chondrocytes from MKP-1 deficient mice. The pharmacological evidence suggests that the MKP-1 mediated effect was conveyed primarily through inhibition of the p38 MAP kinase pathway.
Discussion. In conjunction with previous findings, the current data substantiate the role of MKP-1 as a protective factor in chondrocytes and highlight its potential as a therapeutic target for the treatment of osteoarthritis, because increased levels of cholesterol and its metabolism by CH25H and CYP7B1 are involved in the pathogenesis of OA, particularly in its obesity associated phenotype.
