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In-vitro metabolism of lignocaine to its N-oxide
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Lignocaine, the most widely used local anaesthetic and
antiarrhythmic drug in the clinic, possesses a tertiary
amine functional group which by analogy with other
compounds possessing dialkylamino-side chains, should
be susceptible to metabolic N-oxidation. Despite exten-
sive studies in animals and man (Benowitz & Meister
1977; Nelson et al 1977) the formation of lignocaine
N-oxide (I) has not previously been described. We have
incubated lignocaine HCI (500 um) with NADPH-
fortified rat liver microsomes. The incubations were
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stopped and extracted with dichloromethane (4 X 5 ml}),
the extracts pooled and concentrated to approx. 50 ul
under N,. The metabolites were separated by TLC and
their chromatographic properties compared to those of
synthetic lignocaine N-oxide prepared as described by
Nelson et al (1977). The TLC system used was 0-25 mm
silica gel on glass plates with methanol-chloroform
(20:80) as developing solvent. Spots corresponding to
authentic lignocaine N-oxide (R 0-55) were evident
from incubates of 15min and 45 min duration. The
longer reaction time led to no further appreciable
metabolism of lignocaine N-oxide, in particular no
reduction to lignocaine was observed. Chemical ioniza-
tion mass spectrometry (CIMS) of TLC extracts con-
firmed the presence of lignocaine N-oxide (Fig. 1).
The protonated molecular ion [M + H]+* at m/z 251,
loss of oxygen atom ([M - 16] + H)*, loss of water
(M — 18] + H)*, the protonated w-amino-2,6-
dimethylacetanilide ((M — 73] + H)* and an intense
fragment at m/z 74 (CH, = NHOC,H;s) from a
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Fic. 1. Chemical ionization mass spectrum of lignocaine
N-oxide generated by incubating lignocaine in the presence
of NADPH-fortified rat (Sprague-Dawley) liver micro-
somes, X-axis, m/z; Y-axis, relative intensity (%).

Meisenheimer rearrangement of the N-oxide are all
characteristic of CIMS of authentic lignocaine N-oxide.

This study shows that rat liver microsomes tissue can
oxidise lignocaine to lignocaine N-oxide, an extremely
water soluble Phase 1 metabolite. This may account for
its lack of detection in a previous study by Nyberg et al
(1977).
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