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Effect of D-serine, a modulator of NMDA receptor activity, on morphine-induced
pain
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To clarify changes in the amount of opioid peptides in the spinal cord
associated with morphine-induced pain, a straight-needle microdialysis probe Al-8-03 (regenerated
cellulose membrane 3 mm in length, MWCO=50,000 Da) was inserted into the dorsal horn of rat spinal
cord to detect methionine-enkephalin in the synapses. The results are shown in Table 1. However,
leucine enkephalin was below the detection limit (<1 nM). After formalin pain stimulation, no change

in D-serine was observed during phase 1 (0-5 min), but it gradually increased 30-50 min after
stimulation during phase 2 when L-glutamate gradually decreased, and significantly increased after
50 min compared to pre-stimulation.
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