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Direct free radical scavenging effects of
water-soluble HMG-CoA reductase inhibitors
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F-Hydroxy-3-methylglutaryl coenzyme & reductase inhibitors,
statins, are widely used for preventing cardiovascular and
cerebrovascular diseases by controlling blood cholesterol level.
Additionally, previous studies revealed the scavenging effects of
statins on free radicak. We assessed direct scavenging activities
of two water-soluble statins, fluvastatin and pravastatin, on
multiple free rdicak using electron spin resonance spectrometry
with spin trapping method. We estimated reaction rate constants
(s, for fluvastatin, and k,, for pravastatin). Superoxide ankon was
scavenged by fluvastatin and pravastatin with k. and k.., of
A4.B2M's" and 49.0 M's', respectively. Scavenging effecs of
fluvastatin and pravastatin on hydroxyl mdical were comparable;
both k., and k, were >10° M~'s"". Auvastatin also eliminated tert-
butyl peroxyl mdical with relative k., of 263 to that of CYPMPO,
whemras pravastatin did not affect tertbutyl peroxyl radical.
Nitric cxide was scavenged by fluvastatin and pravastatin with k.,
and k_, of 68.6 M's" and 701 M-'s", respectively. Both fluvastatin
and pravastatin had scavenging effects on superoxide anion,
hydrowy| radical and nitic oxide radical. On the other hand, tert-
butyl peroxyl radical was scavenged only by fluvastatin, suggesting
that fluvastatin might hawve more potential effect than pravastatin
to prevent atheroscemsk and ischemiafreperfusion injury wvia
inhibiting oxidation of lipids.
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xeessive accumulation of reactive oxypen species or free
radicals increases the risk for vanous cardiovascular and
cerchrovascular di sesses = One of the major mechanisms of such
pathology is atherosclemsis. Recent basic esecanches demonstrated
that oxidized low-density-lipoprotein accelerated the formation of
atherosclerosis (9 it was shown that metabolic sbnommalities of
lipids such as cholesterol and free fatty acd (FFA) correlated
with the prognosis of whole body ischemia‘reperfusion (LR )45
These findings sugeested that lipid oxidation is closely mvolved
in various pathologeal conditions. Research and devdopment of
drugs to prevent the production of free mdicals or oxidation of
lipids have been conducted in recent vears. Edaravone is the only
radical scavenger that has beem used in clinical practice™
Although it had been confimed that edamvone could exort anti-
oxidative effect via oxidation of itself in vitre '™ the climcal use-
fulness of other radical scavengers has not been established yat.
3hydroxy-3-methylglutaryl coenzyme A (HMGCoA) reduc-
tase inhibitors, statins, are now widely used for the prevention  of
cardiovascular or cerebrovascular discases wia lowering serum
cholesterol level. It is also known that statins have anti-oxcidative
effect, which encourages the usage of statins to prevent cencbro-
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wascular and cardiovascular diseases. In fact, several clinical
researches revealed such additional benefits of statins to improve
patients” outcome.®* Maoreover, several basic researches also
showeod that statms could reduce by droxyl radical in wtro, or prevent
cholesterol-induced oxidative stress i labomtory ammals (™'
Fluvastatin is a compound with a fluoropheny| indole rng and an
enoic acid, and pravastatin 15 a compound with a naphthalens
frame and an cnanthate (Fig. 1). Fluvastatin has double bonds in
enoic acid conjugated with an indole nng that has shown to have
radical scavenging achivity,"" and the same structum is not
mnvolved in pravastatin, Therefone, it appears that fluvastatin could
have stonga radical scavenging activity than pravastatin
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Fig. 1. Structure of water-soluble statirs, fluvastatin (A) and pravas
tatin (B}
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