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Molecular mechanisms how the tolerance toward opioids develops.
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We examined the expression levels of mu-opioid receptors (MOP) on cell
surface under continuous stimulation with opioids using SH-SY5Y cell lines where endogenous MOP are
expressed. We used CRISPR/Cas9 to introduce epitope tag sequence at the 5° terminus of the MOP gene
to investigate the expression level of endogenous MOP. We showed that the synthetic opioid peptide
DAMGO internalized MOP about 50-60%, while morphine internalized MOP about 20-30% at 24 hours of
stimulation. The expression level of MOP did not change till 72 hours of stimulation under
stimulation with each ligand. The results indicate that the expression level of MOP is strictly
regulated as the sum of de novo synthesis, recycling, and degradation under continuous stimulation,
and it is maintained at the specific levels depend on ligands.
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