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Abstract The 3-hydroxy-3-methylglutaryl coenzyme A

reductase inhibitor, simvastatin, is used for lowering ele-

vated low-density lipoprotein cholesterol concentrations.

This translates into reduced cardiovascular disease-related

morbidity and mortality, while the drugs’ anti-oxidant and

anti-inflammatory properties have earmarked it as a

potential treatment strategy against various neurological

conditions. Statins have been shown to protect neurons

from degeneration in a number of animal models. Although

no mechanism completely explains the multiple benefits

exerted by statins, emerging evidence suggests that in some

degenerative and brain injury models, mitochondrial

impairment may play a contributive role. However, evi-

dence lacks to support a directly influencing role for statins

on mitochondria-related proteins and motor behavior.

Mitochondrial dysfunction may increase oxygen free rad-

ical production, which in turn leaves cells susceptible to

energy failure, apoptosis and related events which could

prove fatal. The potential link between simvastatin treat-

ment and mitochondrial function would be supported if

key mitochondrial proteins were altered by simvastatin

exposure. Using mass spectroscopy (MS), we identified

24 mitochondrial proteins that differed significantly

(P \ 0.05) in relative abundancy as a result of simvastatin

treatment. The identified proteins represented many facets

of mitochondrial integrity, with the majority forming part

of the electron transport chain machinery, which is nec-

essary for energy production. In a follow-up study, we then

addressed whether simvastatin is capable of altering sen-

sorimotor function in a mitochondrial toxin-induced animal

model. Rats were pre-treated with simvastatin for 14 days,

followed by a single unihemispheric (substantia nigra; SN)

injection of rotenone, a mitochondrial complex I (Co-I)

inhibitor. Results showed that simvastatin improved motor

performance in rotenone-infused rats. The data are con-

sistent with the possibility that alteration of mitochondrial

function may contribute to the beneficial effects associated

with statin use.

The online version of the original article can be found under

doi:10.1007/s00702-009-0247-4.
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