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Local anesthetic “lidocaine hydrochloride” generates oxygen
radicals under coexistence with xanthine oxidase

Hisataka SATOH

Department of Dental Radiology, School of Dentistry,
Health Sciences University of Hokkaido

(Chief : Masayuki KANEKO)

Abstract

This study investigated whether or not lidocaine, one of the most widely used local anes-
thetics in dentistry, reacts with xanthine oxidase and generates superoxide radicals (O, ") and/
or some other oxygen radicals. A lidocaine-xanthine oxidase (LHC-XOD) reaction system was
employed to make this experiment. Detection and measurement of the radicals were carried
out by ESR spin trapping techniques using DMPO and M,PO. Identification of DMPO and M,
PO adduct signals was performed by obtaining the hyperfine coupling constants (hfcc). When
lidocaine was added to the LHC-XOD reaction system, the formation of O, and two other
radicals were observed. From their hfcc, these two other radicals were identified to be acyl and
acyloxyl radical adducts. However, in the absence of XOD, there was no radical generation.

The results obtained show that the local anesthetic “Lidocaine” reacts with xanthine oxidase

and generates superoxide, acyl and acyloxyl radicals.

Key words : local anesthetic, lidocaine, xanthine oxidase, oxygen radical, electoron spin reso-

nance, spin trapping techinique.
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