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Abstract — The roles of dopamine(DA) and N-methyl-D-aspartate(NMDA) system in the development and
expression of morphine dependence were investigated by monitoring the concentrations of extracellular DA
and its metabolites by in vivo microdialysis and simultaneous observation of behavioral changes in morphine-
dependent rats. Extracellular DA level in caudate putamen of morphine-dependent rat was decreased and the
concentrations of its metabolites, dihydroxy phenylacetic acid(DOPAC) and homovanillic acid(HVA), were
increased during naloxone-precipitated withdrawal. DA contents were recovered to normal levels by pre-
treatment of MK-801, a noncompetitive NMDA receptor antagonist, which may explain the mechanism of
diminishing effect of MK-801 on withdrawal symptoms in morphine-dependent rats. MK-801(0.3 mg/kg, ip.)
induced the untoward harmful neurological signs such as ataxia and severe rotations, which may be produced
by hyperactivation of dopaminergic system. These results suggest that MK-801 may inhibit the expression of

morphine dependence by altering the dopamine release,
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Fig. 1. Effects of Ca’" on the extracellular dopamine (DA, ®)
release and its metabolites (DOPAC, A and HVA, B) in the
caudate-putamen of rats. The perfusate was replaced with Ca™-
free ACSF 3 hr after implanting microdialysis probe. *p<0.05,
significantly different from control group (DA, O; DOPAC,
A; HVA, D).
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Fig. 2. Effects of high K* (30mM) on the extracellular
dopamine (DA, @) release and its metabolites (DOPAC, A

and HVA, W) in the caudate-putamen of rats. *p<0.05,

significantly different from basal level.
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Fig. 3. Time-dependent changes of dopamine (DA, @) and its
metabolites (DOPAC, A and HVA, W) concentrations in the
caudate-putamen during morphine challenge and naloxone
withdrawal. Arrows represent morphine (MOR, 10 mg/kg, s.c.)
and mnaloxone (NLX, 10mgke, 1ip.) injection. *p<0.05,
significantly different from basal level. #p<0.05, significantly
different from the level before naloxone treatment.
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Fig. 4. Effects of MK-801 on the extracellular concentrations
of dopamine (DA) and its metabolites (DOPAC and HVA) in
the caudate-putamen of morphine dependent rats. Amows
represent morphine (MOR, 10 mg/kg, s.c.), naloxone (NLX,
10 mg/kg, i.p.) and MK-801 (MK, 0.1 mg/kg, ip., A or (.3
mg/kg, i.p., WM). *p<0.05, significantly different from control

group (O).
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Fig. 5. Effects of MK-801 (MK) on the extracellular concen-
trations of dopamine (DA) and its metabolites (DOPAC and
HVA) in normal rat caudate-putamen. Armrow represents MK-
801 0.1 mg/kg, ip., (A) or 0.3 mgke, ip., (M) *p<0.05,
significantly different from the level before MK-801 treatment.
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