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Impairment of learning and memory and decreasing of protein
kinase B expression in mice hippocampus induced by lead
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Abstract

OBJECTIVE To explore the effect of protein kinase B (PKB) expression on learning and memory in
hippocampus neuron of mice exposed to chronic lead. METHODS Y oung mice were exposed to acetic
lead 0, 2.4, 4.8 and 9.6 mmol » L1 by placenta,milk and drinking water for 42 d consecutively, after
mice of 5-6 weeks were mated. Morris water maze was determined in postnatal 42 d to observe the
capability of spatia learning and memory, blood and brain lead was determined in mice. The population

spike (PS) amplitude in CA1 region mice in four groups were aternatively determined by Sanna method.

The expression of total PKB (t-PKB) and phosphorylated PKB (p-PKB) determined by Western
blotting. RESUL TS The mean time of finding the platform in lead exposure group was higher than that

of the control group (P<0.05). Compared with blood lead in control group (0.0540.02)mg ° L% blood
lead in lead exposure groups was 0.2940.06, 0.91+0.15 and (1.46+0.37)mg * LY, respectively.
Compared with the brain lead in control group was (0.12+0.056)ug * g'1 tissue, brain lead in lead

exposure groups was 2.0710.55, 10.18+1.51 and (14.201+2.63)ug * g'l, respectively. Chronic acetic
lead exposure could damage the capability of spatial learning and memory in mice obvioudly; the damage
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level was positive correlated with the concentration of blood and brain lead(r=0.678 and 0.645, P<0.01).
After the application of the high frequency stimulation (HFS), the PS amplitude in control group
increased in relation to baseline amplitude to 176%, while in chronic lead exposure group decreased to
85%. PS amplitude of lead 4.8 and 9.6 mmol * Lt groups was significantly lower then that in the
corresponding control group(P<0.01). The incidence of long-term potentiation(L TP) induction of lead
exposure group decreased significantly. The damage level of LTP in lead exposure group was positive
correlate with the concentration of blood and brain lead(r=0.659, r=0.638, P<0.01). The expression of
p-PKB in hippocampus of lead exposure group was decreased significantly dose-dependently. The



