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Abstract

Epidemiological studies demonstrate a relationship between
statin [3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitor] usage and reduced risk of developing
Alzheimer's disease. To determine whether statins affect

neuronal development, we treated cultured rat hippocampal
neurons with pravastatin. After 4-48 h of treatment, prava-

statin significantly increased the number of neurites produced
by each cell and caused a corresponding increase in levels of

the membrane phospholipid phosphatidylcholine. Pravastatin
treatment also significantly increased neurite length and
branching but did not affect cellular cholesterol levels.
Co-incubation with mevalonate, but not cholesterol, abolished

the stimulatory effect of pravastatin on neurite outgrowth.

Treatment of neurons with isoprenoids also abolished the ef-

fect of pravastatin on neurite growth, suggesting that

pravastatin may stimulate neuritogenesis by preventing
isoprenylation of signaling molecules such as the Rho family

of small GTPases. A specific inhibitor of geranylgeranylation,
but not famesylatioh, mimicked the stimulatory effect of

pravastatin on neuritogenesis. Pravastatin treatment signifi-
cantly dacreased levels of membrane-associated RhoA.

These data suggest that pravastatin treatment increases ne-

urite outgrowth and may do so via inhibiting the activity of
geranylgeranylated proteins such as RhoA.
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Alzheimer's disease (AD) is a progressive neurodegenerative
disorder that results in memory loss and cognitive decline. In
addition to tbeir characteristic amyloid-~ peptide (A~)-
enriched amyloid plaques and neurofibrillary tangles, the
brains of AD patients display pathologies such as synapse
loss and neuritic dystrophy (McKee et .al. 1991). In vitro, the
presence of A~ peptide alone can cause retraction and
deterioration of neuritic processes (Tohda et al. 2004). In
transgenic mice, it is possible to reverse neuritic dystrophy
through infusion of anti-A~ antibody (Brendza et al. 2005).
However, the mechanism by which A~ may cause neuritic
deterioration is not known. Treatments that restore neurite

growth in Alzheimer brains might be efficacious in repairing
or preventing neurodegeneration in this disease.

Epidemiological studies have found an inverse relation-
ship between usage of the cholesterol-lowering drugs and
risk of developing AD (Wolozin et al. 2000; Rockwood
et al. 2002; Zanuini et al. 2004; Dufouil et al. 2005; for
review see Kivipelto et al. 2005). Statins are inhibitors of the
enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMO-
CoA) reductase, which converts HMO-CoA into mevalonate;
this is the rate-limiting step in cholesterol biosynthesis

(Hamelin and Turgeon 1998). However, reduction of
cholesterol levels mayor may not correlate with reduced
risk of AD in patients taIsing statin drugs (Wood et al. 2003;
Wolozin 2004; Eckert et al. 2005). Furthermore, statin usage
is associated with a decreased risk of depression and anxiety,
which is not correlated with plasma cholesterol levels
(Young-Xu et al. 2003). Oral administration of statins, in
addition to inhibiting cholesterol synthesis, also affects gene
expressionin the mousebrain (Johnson-Anunaet al. 2005).
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