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A study on concomitant drugs to improve the analgesic effects and decrease the side
effects of morphine
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Morphine is a substrate of MDR1, which is expressed in the BBB and regulates the
excretion of drugs from the brain. On the other hand, morphine-6-glucuronide (M-6-G), an active
metabolite, is a substrate of OATP. Therefore, seed compounds for concomitant drugs with morphine were
investigated to identify compounds that can prohibit the elimination of morphine by MDR1 and allow the
uptake of M-6-G by OATP. Compounds with properties similar to OATP1A2 substrates and MDR1 inhibitors were
extracted from drug interaction databases. Structural properties were calculated based on chemical
structures to construct QSAR models. The models were constructed using machine learning techniques, such
as deep-learning. The models for both transporters were adopted to locate seed compounds from a chemical
compound database to ensure that the morphine reached the brain effectively. These models enabled the
selection of compounds with the dual properties of high MDR1 inhibition and low OATP substrate.
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