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Mechanism of morphine-induced pain
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Microdialysis probes were inserted into the spinal cord under isoflurane
anesthesia, and the amounts of D-serine and glutamic acid released by formalin stimulation were
analyzed. The results showed that release of both D-serine and glutamic acid increased at both
phase 1 and phase 2after formalin stimulation. The addition of morphine into dialyzate decreased
D-serine and glutamate secretion. Sialorphine potentiates the analgesic effect induce by endogenous
opioid peptides as an allosteric modulator for mu-opioid receptor. The gene and protein of D-amino
acids, metabolism-related enzymes, and NMDA receptors in the salivary glands, the site of sialorphin

biosynthesis, was found.
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