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Methods for evaluating in vivo oxidative stress and damage: Application of centenarians and
patients with post—cardiac arrest syndrome and amyotrophic lateral sclerosis

Oxidative stress is defined as a disturbance in the pro—oxidant-—
antioxidant balance in favor of the former. Therefore, the percentage of
the plasma oxidized form of coenzyme Q10 (CoQl0) in the total amount of
CoQ10 (%CoQ10) should be a useful marker of oxidative stress in the
circulation. Furthermore, plasma free fatty acids (FFA) and their
composition can be used as markers of tissue oxidative damage. Because
polyunsaturated fatty acids (PUFA) in biomembranes are highly susceptible
to oxidation and FFA should enter the bloodstream through leakage or lysis
of oxidatively damaged tissues.

In this study, we applied these methods to human subjects under oxidative stre
ss such as patients with post—-cardiac arrest syndrome (PCAS) and amyotrophic lateral
sclerosis (ALS), and centenarians. We observed significantly higher %CoQ10 levels and

significantly lower %PUFA levels as compared with healthy controls. Furthermore, rat
io of free cholesterol to cholesterol esters were significantly higher than healthy c
ontrols. This indicates some impairments of liver function since this ratio is determ
ined by the activity of lecithin—cholesterol acyltransferase secreted from the liver.
Especially, this ratio was found to be one of the key factors determining the surviv
al of PCAS patients. In addition, edaravone administration was effective for the trea
tment of ALS patients and we concluded that it functioned therapeutically as a scaven
ger of peroxynitrite since edaravone administration raised plasma levels of uric aci
d, an endogenous scavenger of peroxynitrite. We also concluded CoQl10 deficiency in ce
ntenarians. Finally, we developed the method for simultaneousdetection of reduced and
oxidized form CoQl0 in cerebrospinal fluid to meet a recent

demand for measuring local oxidative stress. We believe that our findings are novel a
nd will provide useful suggestions for future treatments.
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