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Mechanisms of morphine analgesia tolerance

S r with a focus on the morphine
metabolite morphinone.
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o _ To address the problem of analgesic tolerance and side effects caused by the
repeated administration of morphine for cancer analgesia, we identified morphinone, a morphine

metabolite, and focused on its electrophilic properties, with the following results: 1. Morphinone
electrophilically modified Keapl, activating the Nrf2 pathway and inducing the expression of genes
involved in antioxidation and drug resistance. 2. Morphinone modified HSP90, activating the HSF1
pathway and promoting the expression of genes associated with anti-apoptosis. 3. Morphinone
phosphorylated Akt, activating the CREB pathway and inducing the expression of Bcl-2. These results

indicate that morphinone regulates gene expression via redox signaling and may be involved in
analgesic tolerance.
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Treated HepG2 Cells.
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