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Simvastatin (SV), a competitive inhibitor of 3-hydroxy-3-
methylglutaryl CoA reductase and a widely prescribed
treatment for hypercholesterolemia, exerts numerous posi-
tive pleiotropic effects that are thought to occur indepen-
dent of its cholesterol-lowering properties. In previously
published work, we have shown that chronic SV treatment
rescues cognitive function in a transgenic mouse model of
Alzheimer’s Disease, and enhances learning and memory
in non-transgenic mice without affecting total brain cho-
lesterol and amyloid-beta levels. More recently, we
demonstrated the ability of SV to enhance long-term
potentiation (LTP) in the CA1 region of the hippocampus
in slices from wild type C57BL/6 mice via a mechanism
dependent upon phosphatidylinositol 3-kinase (PI3-K)/Akt
activation during LTP induction. The present study was
conducted to better understand the molecular mechan-
isms underlying SV-induced enhancement of LTP. Specifi-
cally, it was found that inhibiting production of isoprenoid
intermediates in the biosynthetic pathway for cholesterol
triggers the downstream events leading to enhanced LTP.
Interestingly, two major isoprenoid intermediates exhibit
differential effects. Replenishment of farnesyl pyropho-
sphate, but not geranylgeranyl pyrophosphate, abolished
the LTP-enhancing ability of SV. Parallel to this finding,
inhibiting farnesylation, but not geranylgeranylation repli-
cated the enhancement of LTP caused by SV. Finally, inhi-
biting farnesylation promotes the activation of Akt during
the induction phase. Together, these results suggest that
SV enhances LTP in CAl by modulating isoprenylation-
dependent molecular pathways downstream of farnesyl
transferase. These findings will aid in the identification of
novel therapeutic targets that modulate synaptic and cog-
nitive function.
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