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Effect of MK-801 on Methamphetamine-Induced Dopaminergic Neurotoxicity:

Long-Term Attenuation of Methamphetamine-Induced Dopamine Release

Sang Eun Kim, M.D., Yu Ri Kim, M.S.,, Se Hwan Hwang, B.S.
Department of Nuclear Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine

and Center for Clinical Research, Samsung Biomedical Research Institute, Seoul, Korea

Abstract

Purpose/Methods: Repeated administration of methamphetamine (METH) produces high extracellular levels of
dopamine (DA) and subsequent striatal DA terminal damage. The effect of MK-801, a noncompetitive N-
methyl-D-aspartate receptor antagonist, on METH-induced changes in DA transporter (DAT) and DA release
evoked by an acute METH challenge was evaluated in rodent striatum using [BH]WIN 38,428 ex vivo auto-
radiography and in vivo microdialysis. Results: Four injections of METH (10 mg/kg, ip), each given 2 h apart,
produced 71% decrease in DAT levels in mouse striatum 3 d after administration. Pretreatment with MK-801 (2.5
mg/kg, ip.) 15 min before each of the four METH injections protected completely against striatal DAT depletions.
Four injections of MK-801 alone did not significantly change striatal DAT levels. Striatal DA release evoked by
an acute METH challenge (4 mg/kg, ip.) at 3 d after repeated administration of METH in rats was decreased but
significant compared with controls, which was attenuated by repeated pretreatment with MK-801. Also, repeated
injections of MK-801 alone attenuated acute METH-induced striatal DA release 3 d after administration.
Conclusion: These resuits suggest that repeated administration of MK-801 may exert a preventive effect against
METH-induced DA terminal injury through long-term attenuation of DA release induced by METH and other
stimuli. (Korean J Nucl Med 2001:35:258-267)
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Fig. 1. Autoradiographic images showing [*H]WIN 38,428 binding to dopamine transporters in striatum of saline-
and methamphetamine-treated mice with or without MK-801 pretreatment. PHIWIN 38,428 binding is
decreased in the striatum of methamphetamine-treated mice (SAL+METH), while the binding in animals
pretreated with MK-801 (MK-801+METH) and treated with MK-801 alone (MK-801+SAL) is comparable

with that in controls (SAL+SAL).
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Fig 2. Effect of MK-801 on methamphetamine-induced
decrease of [3HIWIN 38428 binding. to
dopamine transporters in  mouse  striatum.
Columns represent means £ SEM  of
determinations in four mice. SBR (specific
binding ratio} was calculated as (total binding —
nonspecific binding)/nonspecific binding. Refer
to Fig. 1 and text for abbreviations. * P < 0.01
versus SAL/SAL group.
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Fig. 3. Effect of MK-801 on methamphetamine-induced
change of dopamine release evoked by an acute
methamphetamine (METH) challenge (4 mg/kg
ip.) in rat striatum. Results are expressed as a
percentage of three baseline samples and are
means *+ SEM of 3-4 independent experiments.
Refer to Fig. 1 and text for abbreviations.
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