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ABSTRACT

An accurate and sensitive high-performance liquid chromatographic method with UV detection was developed for the simultaneous
measurement of monoethylglycinexylidide (MEGX) and lignocaine in human plasma and serum, using organic solvent extraction and
trimethoprim (TMP) as an internal standard. The mean recoveries for MEGX, TMP and lignocaine were 86.1 3 3.7, 98.3 + 1.8 and
77.0 & 4.7%, respectively (n = 6). The relative standard deviations for MEGX concentrations of 10 and 200 ng/ml were < 4% and for

lignocaine concentrations of 200 and 1200 ng/ml they were <8%.

INTRODUCTION

Lignocaine is widely used as a local anaesthetic
agent and also as a therapeutic agent in the treat-
ment of certain cardiac dysrhythmias. Recently it
has been suggested that the production of the lig-
nocaine metabolite monoethylglycinexylidide
(MEGX) could be used as an index of liver func-
tion [1]. In this role it has been proposed that the
plasma or serum concentration of monoethylgly-
cinexylidide might be useful in evaluating liver
function in potential liver transplant donors and
in the assessment of patients before and after liv-
er transplantation [1-3}]. Current analytical meth-
ods for the measurement of MEGX use either
fluorescence polarization immunoassay (TDx,
Abbott Diagnostics Division, North Chicago,
1L, USA) {1} or high-performance liquid chroma-
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tography (HPLC). However, the HPLC assays
for MEGX using UV detection which have been
reported [4-13] are not as sensitive as the current-
ly available TDx assay (detection limit 10 ng/ml).

In this paper we describe a sensitive and selec-
tive HPLC-UYV assay which uses trimethoprim
(TMP) as the internal standard. This assay is able
to measure concentrations of MEGX and ligno-
caine as low as 10 and 100 ng/ml, respectively, in
plasma and serum.

EXPERIMENTAL

Chromatographic system

The HPLC system consisted of a Model 510
pump (Millipore, Bedford, MA, USA), a Model
480 variable-wavelength UV detector set at 205
nm {Millipore), a Model 7125 manual injector
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equipped with a 100-ul loop {(Rheodyne, Cotati,
CA, USA), a uBondapak C,g (10-um) column
(300 x 3.9 mm 1.D.) (Millipore) and a Type 3066
pen recorder (Yokogawa Electric, Tokyo, Japan)
with a chart speed of 20 cm/h. Chromatography
was performed at room temperature using a mo-
bile phase consisting of acetonitrile-0.05 M po-
tassium dihydrogenphosphate buffer (pH 4.0)
{14:86) at a flow-rate of 1.3 ml/min.

Materials

Lignocaine and MEGX were gifts from Astra
Pharmaceuticals (Sodertilje, Sweden). Trimetho-
prim (TMP) was purchased from Sigma (St.
Louis, MO, USA). Acetonitrile and dichloro-
methane were of HPLC grade (Malinckrodt Aus-
tralia, Clayton, Australia). Potassium dihydro-
genphosphate, orthophosphoric acid and sodium
hydroxide were of analytical-reagent grade. The
water used was obtained form a Milli-Q water
purification system (Millipore).

Methods

To 0.5 ml of plasma or serum were added 50 pl
of TMP (1.5 pg/ml) and 40 ul of 0.25 M sodium
hydroxide solution. The samples were vortex
mixed for 10 s (Sybron, Maxi Mix 1I) and then 4
ml of dichloromethane were added. The mixture
was vortex mixed for a further 5 s and then
placed on a rotating mixer (25 rpm) for 5 min.
Following centrifugation (1000 g for 5 min), the
aqueous layer was removed by aspiration and the
organic phase was tranferred into a clean tube
and evaporated under a gentle stream of air at
40°C. The residue was reconstituted in 300 ul of
0.05 M potassium dihydrogenphosphate (pH 2.8)
and a 100-ul aliquot was injected into the HPLC
system. Peak heights were measured manually
and the ratios were used to calculate MEGX and
lignocaine concentrations based on calibration
graphs prepared from drug-free plasma spiked
with lignocaine and MEGX.

RESULTS

The calibration graphs were linear over the
ranges 10-250 ng/ml for MEGX and 100-1500
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ng/ml for lignocaine, with correlation coefficients
of >0.999. The inter-assay relative standard de-
viations (R.S.D.) for MEGX at 200, 100 and 10
ng/ml were 1.8, 1.4 and 3.9%, respectively (n =
9), and for lignocaine at 1200, 500 and 200 ng/ml
they were 1.7, 1.7 and 2.6%, respectively (n = 9).
The intra-assay R.S.D. values for MEGX at 200,
100 and 10 ng/ml were 0.3, 0.8 and 1.7%, respec-
tively (n = 9), and for lignocaine at 1200, 500 and
200 ng/ml they were 2.0, 1.8 and 7.1%, respec-
tively (n = 9). The mean recoveries for MEGX,
TMP and lignocaine were 86.1 £ 3.7,98.3 £ 1.8
and 77.0 + 4.7%, respectively (n = 6), over the
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Fig. 1. Chromatograms of (A) predose serum from a liver trans-
plant patient and (B) serum from the same patient 15 min after
an intravenous bolus injection of 50 mg of lignocaine (measured
MEGX and lignocaine concentrations were 100 and 670 ng/ml.

respectively). Peaks M = MEGX; T = TMP (internal standard,
250 ng/ml); L = lignocaine.
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range of concentrations used for the calibration
graphs.

Typical chromatograms from the serum sam-
ples of a liver transplantation recipient are shown
in Fig. 1. The retention times of MEGX, TMP
and lignocaine were 7.5, 9.6 and 11.3 min, respec-
tively.

DISCUSSION

The method is reproducible and sensitive for
both lignocaine and MEGX. Proelss and Town-
send [8] reported that the optimum recoveries for
MEGX and lignocaine were achieved in the pH
range 9.0-9.7. In that study sodium carbonate or
sodium hydroxide was used to adjust the pH of
plasma or serum samples to within the range of
8.0-11.5. In our study, sodium carbonate pro-
duced interfering peaks in the chromatogram.
Using the amount of sodium hydroxide suggest-
ed in their assay, a much higher pH than that
stated [8] was reached in the samples. In our
study pH was critical and at pH > 11 there was a
significant decrease in MEGX recovery and a ve-
ry variable recovery for lignocaine. By using 40 ul
of 0.25 M sodium hydroxide solution per 0.5 mi
of plasma or serum sample, a final pH between
9.5 and 10.0 was achieved.

By including a 5-s vortex mixing step after ad-
dition of the organic solvent during extraction,
the reproducibility of lignocaine recovery was
greatly improved. Following extraction, 0.05 M
potassium dihydrogenphosphate (pH 2.8) was
used to redissolve lignocaine, MEGX and TMP;
if mobile phase was used, a much longer time was
required for reconstitution of the residue, prob-
ably owing to the basic nature.

Previously reported HPLC-UV assays which
simultaneously measured lignocaine and its me-
tabolite(s) used variously ethylmethylglycinexyli-
dide (EMGX) [4,5,10,12], procaine hydrochlo-
ride [6,7], tocainide [1,13] and p-chlorodisopyra-
mide [8,9] as internal standards. In our study,
EMGX and procaine hydrochloride were not
available and neither tocainide nor p-chlorodiso-
pyramide was suitable for the assay. Trimetho-
prim proved most suitable as an internal stan-
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dard in this assay, having a retention time be-
tween those of MEGX and lignocaine and a good
recovery when extracted from plasma and serum.

The detection limits of MEGX in the previous-
ly reported HPLC-UYV assays for the simultane-
ous determination of lignocaine and its metabo-
lite(s) were more than 20 ng/ml [4-13]. In those
reported studies, the between- and within-day
R.S.D. values at this low concentration of
MEGX were not reported. In our assay, we chose
a signal-to-noise ratio of 3:1 as the minimum
clearly measurable limit for peak height. The in-
ter- and intra-assay R.S.D. values for an MEGX
concentration of 10 ng/ml in plasma or serum
were <4%.

A highly sensitive MEGX assay is essential if
HPLC is to be the method of choice for the anal-
ysis of samples collected as part of the assessment
of liver function in patients before and after liver
transplantation. Our assay is being used in our
laboratory for studies on lignocaine metabolism
in liver transplantation patients.
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