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The role of morphinone in the tolerance development to morphine
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In this project, we characterized morphinone (MON) as an active metabolite of
morphine (M), from various view points. Firstly, considerable amounts of MON were detected in urine
samples from cancer patients receivin? palliative therapy with M in the LC/MS analysis. Secondly, we
characterized the enzyme(s) responsible for MON formation using recombinant rat 173 -hydroxysteroid
dehydrogenases type 2 and 6, and kinetic analyses revealed that only type 2 catalyzed the conversion of M
to MON 1n the presence of NAD+ or NADP+. Thirdly, HEK293 cells transformed with a vector in which cDNA
encodingu -receptor-green fluorescence protein (GFP)-fusion proteins were introduced. Addition of M as
well as DAMGO, a knownp -receptor agonist, caused internalization of the fusion proteins in the cell
membrane. This HEK 293 cell system may be a useful tool to analyze possible interaction between MON and
M -receptor.
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Fig. 1 SIM chromatogram showing morphinone in urine sample obtained
from a cancer patient receiving palliative therapy with morphine
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Fig. 2 Fluorescent microscope images showing internalization of u-receptor-
GFP fusion proteins after treatrment of HEK293 cells with DAMG or morphine
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