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Letter to the Editor 

Dextromethorphan phenotypes determined by high-performance 
liquid chromatography and fluorescence detection 

s1r, 

Dextromethorphan is a non-narcotic antltusslve agent, which 1s metabolized 
to a major 0-demethylated metabohte, dextrorphan, and various minor me- 
tabolites Dextromethorphan demethylation co-segregates with the poly- 
morphic debrlsoqume hydroxylatlon m humans [l] This reaction IS geneti- 
cally controlled. By measuring dextromethorphan metabohc ratios m urme, 
two phenotypes can be identified: a maJor group of extensive metabohzers and 
a minor group of poor metabohzers (3% of the French Caucasian population) 
[ 21 Several hrgh-performance hquld chromatographlc (HPLC ) methods, us- 
ing UV detection, are available to measure dextromethorphan and dextror- 
phan m urme [3,4] We report here a simple extraction method for dextro- 
methorphan analysis using HPLC system coupled with a fluorescence detector 
We also compared the metabolic ratios obtamed using UV or fluorescence 
detection 

Dextromethorphan hydrobromide (DEM ), dextrorphan tartrate (DOR) , 
hydroxymorphman hydrochloride (HYD ) and methoxymorphman hydro- 
bromide (MET) were kindly supplied by Hoffman La Roche Labs (Basle, 
Switzerland) Helzz pomatra /$glucuromdase/arylsulphatase was purchased 
from Boehrmger (Mannhelm, F.R.G ) Bond-Elut columns contammg silica 
modified with carboxyhc acid ion-exchange functional groups (CBA columns) 
were purchased from Analytichem International (Harbor City, CA, U.S.A ) 
All other chemicals and solvents were analytical grade 

Stock solutrons of DEM, DOR, HYD and MET base were prepared m dls- 
tllled water and stored at 4’ C. Standards were prepared by appropriate dllu- 
tlons of stock solutions with drug-free urine. Urine samples (1 ml) and stan- 
dards were adlusted to pH 5-5.5, and the /?-glucuromdase/arylsulphatase 
mixture was added The samples were incubated at 37 o C for 18 h Using a Vac- 
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Elut chamber, CBA columns were activated by washing with 1 ml of acetom- 
tnle-0 1 M hydrochloric acid (40 60, v/v> and 1 ml of distilled water A l-ml 
volume of the sample was added and the column was washed with 1 ml of 
distilled water and 0 5 ml of 0 1 M hydrochloric acid The column was then 
eluted with 1 ml of acetomtnle-0 1 M hydrochloric acid (40 60, v/v)_ An ah- 
quot was mJected mto the HPLC system This consisted of a Spectra Physics 
(SP) Model 8800 pump, an SP 8780 autosampler, a JASCO Model FP820 flu- 
orescence detector (excltatlon 280 nm, Qmlsslon 310 nm) and an SP 4290 m- 
tegrator connected to a Winner system (Epson PCE) Chromatography was 
carried out on a 5 pm particle size Zorbax Phenyl column (250 mm) The 
mobile phase was acetomtrlle-0 1 M potassmm dlhydrogenphosphate (45 55, 
v/v), adJusted to pH 4, pumped at a flow-rate of 1 5 ml mm-’ 

Under the chromatographlc condltlons described, the retention times of 
HYD, DOR, MET and DEM were 4 1,4 8,6 25 and 8 6 mm, respectively Fol- 
lowing extraction, the respective recoveries were determmed at 0 5 and 5 ,ug 
ml-’ (n=5) and were 90 and 96% for HYD, 85 and 90% for DOR, 70 and 76% 
for MET and 65 and 66% for DEM. The concentrations of DEM and DOR m 
urine are used to determine mdlvldual metabolic ratios The detection limit 
was 0 03 pg ml-l for DEM and 0 02 ,ug ml-’ for DOR for an mJectlon volume 
of 20 ~1, at a signal-to-noise ratlo of 2 1 The cahbratlon plots of peak areas 
versus concentrations were lmear over the range 0 l-10 ,ug ml-’ for DEM and 
DOR The inter-assay coefficient of varlatlon (C V ) for the slopes of the cal- 
ibration curves was 1 65% for DEM and 2 2% for DOR The mtra- and mter- 
assay C V s were studied at 0 5 and 5 ,ug ml-’ for both compounds (n = 5) and 
did not exceed 6% 

The determination of mdlvldual metabohc status was then undertaken m 33 
healthy volunteers They received 20 mg of DEM orally and collected urine for 
8 h overnight (The selection of sublects was not random, because 5 were al- 
ready known to be poor metabohzers and 28 were tested for the first time ) 

TABLE I 

URINARY ANALYSIS OF DEXTROMETHORPHAN POLYMORPHISM 

Dextromethorphan (56 8 pmol) was admnnstered orally to 33 subJects, and results (mean k S D ) 
obtained with UV and fluorescence (FLUO) detection are compared 

Subjects n DEM (pm01 per 8 h) DOR (pmol per 8 h) DEM/DOR ratio 

uv FLU0 UV FLU0 UV FLU0 

Extensive 28 0 306 0 228 11960 11550 0 658 0 520 
metabohzers kOO8 +007 i 104 5100 kO24 +022 
Poor 5 1211 1366 0 229 0 333 4 198 3 280 
metabohzers *lo1 t 105 f007 -fo 17 f354 +207 
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Followmg the same sample extraction, chromatography was carried out as de- 
scribed except that an SP 8450 variable-wavelength UV detector (operating at 
280 nm) was added m series. With fluorescence, the chromatographlc profiles 
were free of any mterfermg peaks The results of mdlvldual metabolic ratios 
are presented m Table I and show a high correlation between the two methods 
(r=O 98) It 1s known that the DEM concentration m urme 1s not detectable 
m very extensive metabohzers In such cases, the mmlmum quantifiable con- 
centration 1s used to calculate the metabolic ratlo DEM/DOR The mmlmum 
detectable level of DEM 1s lower m fluorescence than m UV (0 03 versus 0 1 
,ug ml-‘) and the number of overestimated ratios 1s reduced (two with fluores- 
cence and five with UV m our study) 

The single-step solvent extraction reported here 1s rapid and simple for rou- 
tine preparation of urme samples As previously reported [ 51, the sensltlvlty 
1s mcreased by using a fluorescence detector 
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