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The potential molecular mechanisms underlying spatial learning and memory impairment

in mice induced by repeated exposure to methamphetamine
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Abstract Objective: To investigate the potential molecular mechanisms of repeated

methamphetamine ( METH) - induced spatial learning and memory impairment in mice. Methods: Our
previous study found that repeated METH ( once daily for 20 consecutive days) destroyed the spatial
learning and memory of mice. Based on this we further examined the changes of ERK1 /2 ( extracellular
signal — regulated kinase) and CREB ( cAMP response element — binding protein) phosphorylation levels
in hippocampus prefrontal cortex and dorsal striatum using Western blot. Results: The phosphorylation of

ERK1/2 in the hippocampus was significantly decreased ( P < 0.05) in mice of METH group. The

change revealed significantly correlation with time in target quadrant ( P < 0.05) and platform site
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crossings ( P < 0.05) . The phosphorylation of ERK1/2 in the prefrontal cortex showed no obvious
change. In addition the phosphorylation of ERK1/2 in the dorsal striatum of METH group was also
significantly decreased ( P <0.05) . However there was no significant correlation between the change
and the behavioral changes. Furthermore the phosphorylation of CREB in the hippocampus of METH
group was significantly decreased ( P <0.05) . The change also revealed significantly correlation with
time in target quadrant ( P <0.05) and platform site crossings ( P <0.05) . Conclusion: Repeated 1.0
mg * kg ' METH exposure reduced the phosphorylation of ERK1/2 and CREB in the hippocampus of

mice; this decrease might mediate the spatial learning and memory impairment induced by METH.
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