Pharmacological Reports
2007, 59, 734738
ISSN 1734-1140

Copyright © 2007
by Institute of Pharmacology
Polish Academy of Sciences

CYP2D6 phenotyping with dextromethorphan
Anna Wojtczak, Mariola Rychlik-Sych, Eliza Krochmalska-Ulacha,
Jadwiga Skrêtkowicz
Department of Pharmacogenetics, Medical University of £ód, Muszyñskiego 1, PL 90-151 £ód, Poland
Correspondence: Anna Wojtczak, e-mail: awojt@mp.pl

Abstract:
Genetically determined individual differences in the ability to oxidize certain drugs have raised recently a considerable interest because of clinical importance of this problem. Determination of CYP2D6 oxidation phenotype is used to obtain more efficient pharmacotherapy and to explain lower efficacy of some drugs and presentation of adverse effects in particular patients.
The aim of this study was to identify the CYP2D6 oxidation phenotype with dextromethorphan (DM) as a probe drug. The study
included 85 healthy volunteers of Polish origin. DM (40 mg) was given orally to healthy adults and 10-h urine samples were collected. DM and the metabolite dextrorphan (DX) were analyzed by the HPLC method. Phenotyping was performed using the metabolic ratio (MR) calculated as the urinary DM/DX output.
Based on the metabolic ratio, we can distinguish extensive (EM) and poor (PM) metabolizers in human population. Individuals with
a dextromethorphan MR greater than 0.3 (log > 0.5) were classified as PMs.
In our study, the frequency of the PM phenotype was 9.4%, which is in the range found in other Caucasian populations (310%).
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Introduction
Oxidative drug metabolism by hepatic microsomal
CYP2D6 enzyme is genetically determined and has
a polymorphic distribution in most populations. Many
clinically important drugs are known to be substrates
of the enzyme CYP2D6, e.g., tricyclic antidepressants,
many neuroleptics, antiarrhythmics, lipophilic b-blockers and codeine. Genetically determined variability
in oxidative metabolism is partially responsible for
the variability of responses to the drugs. Polymorphism of the oxidative metabolism by CYP2D6 has
been studied using debrisoquine, sparteine, metoprolol and dextromethorphan (DM) as the probe drugs
[3, 5]. Recently DM has most often been applied to
investigate the activity of cytochrome P-450 2D6.
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DM is an oral non-narcotic antitussive cure widely
used in practical medicine as DM hydrobromide [8].
DM has been registered in Poland for treatment and is
readily available as an OTC (over-the-counter) drug
in both simple and compound pharmaceuticals. DM is
very well absorbed by the digestive system and it does
not bind to plasma proteins. DM is a safe cure and,
therefore, can be taken even by children and pregnant
women. The adverse effects of DM are revealed extremely rarely and its toxicity is quite low. The average adult dose of DM hydrobromide is 15 to 30 mg;
the maximal single dose is 120 mg. Since debrisoquine
and sparteine are marketed only in a limited number
of countries and sometimes they cause side-effects
(e.g. orthostatic hypotension) DM seems to be a safer
substance than others used as probe drugs to determine the phenotype of drug oxidation.

