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Are local anesthetics antioxidants or prooxidants?

Kitano, Takaaki

3,300,000

mepivacaine lidocaine bupivacaine dibucaine
hydroxyl radical
hydroxyl radical ascorbyl free radical
superoxide anion tert-butyl peroxyl radical nitric oxide DPPH

This study aimed to illustrate the dose-response relationships of the direct

scavenging activity of amide-based local anesthetics against multiple free radicals in vitro.
Amide-type local anesthetics selectively and directly scavenge some free radicals. Three kinds of
free radicals were eliminated by all the four local anesthetics examined. Mepivacaine, lidocaine,
bupivacaine, and dibucaine scavenged hydroxyl radicals, ascorbyl free radicals and singlet oxygen
were scavenged dose-dependently. Three other free radicals (tert-butoxyl radical, nitric oxide,
tyrosyl radical) were not scavenged by all of the four local anesthetics. Superoxide anion,
tert-butyl peroxyl radical, DPPH were not scavenged by any of the four local anesthetics. These
results suggest that local anesthetics have antioxidant properties through their free radical
scavenging activities.
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Figurel Electron spin resonance (ESR) spectra of freeradicals

Typical ESR spectra of free radicals with the addition of various concentrations of mepivacaine;
hydroxyl radical (A), superoxide anion (B), tert-butyl peroxyl radical (C) , tert-butoxyl radical (D),
ascorbyl free radical (E), singlet oxygen (F), nitric oxide (G), DPPH radical (H) and tyrosyl radical
(1. Signals on both ends of each spectrum, indicated by arrows, are those of the external standard of
Mn2+,
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Figure 2  The doseresponse curves of direct scavenging activity of mepivacaine againg
multiple freeradicals.

M epivacaine dose-dependently scavenged hydroxyl radical (A), tert-butoxyl radical (D), ascorbyl free
radical (E), singlet oxygen (F), nitric oxide (G) and tyrosyl radical (I). However, it did not show
radical-scavenging activity against superoxide anion (B), tert-butyl peroxyl radical (C) and DPPH
radical (H). Error bars indicate 95% confidence intervals. The vertical axes indicate ratios of ESR
signal height.
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Figure 3 The dose-response curves of direct scavenging activity of local anesthetics against

multiple freeradicals.

Amide-type local anesthetics selectively and directly scavenge some free radicals. The three kinds of
free radicals were eliminated by al the four local anesthetics ( Hydroxyl radicals; A , Ascorbyl free
radical; E , Singlet oxygen; F ) examined. Other three free radicals (tert-butoxyl radical; D, nitric
oxide; G, tyrosyl radical; | ) were scavenged by not all the four local anesthetics. Concentrations of
anesthetics are the same as those used for mepivacaine in Figure 3. The vertical axesindicate ratios of

ESR signal height.
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