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GENETIC POLYMORPHISM OF CYTOCHROME P450 2C19
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ABSTRACT

The measurement of S-mephenytoin hydroxylation was an original method for studying
CYP2C19 polymorphism. This led to discover that CYP2C19 polymorphism in human is mediated
through an autosomal recessive trait. The prevalence of this polymorphism exhibits a wide mterethnic
variation ranging from 1-6% of poor metabolizer (PM} in Caucasians to more than 40% in some
Pacific islanders. At least 11 CYP2C19 allellic variants have been described. Except for the wild-type
allelles (CYP2CI9*1 or CYP2CI9wt), all other mutant allelles led to either abolish or decréase
CYP2C19 activity. The mutant allelles CYP2C19*2 and CYP2C!9*3 were found to cover almost all of
the PM m Asian populations, but to a lesser extent when applied to Caucasians. As CYP2C19 is
responsible for metabolism of many currently used medications, individual CYP2C19 alteration would
lead to increasing risk of either therapeutic failures or misadventures. The urinary mephenyotin S/R
ratio has successfully been used for phenotyping CYP2C19 by several investigators, but concerns
regarding adverse drug effect, analysis difficulty and long term sample unstability have limited its
utility, The proguanil/cycloguanil ratio has been used for CYP2C19 expression, but overlapping result
between the (PM) and (EM) also limits its utility. The plasma omeprazole/5-hydroxyomeprazole ratio
correlates well with CYP2C19 genotype and has led to another substrate probe studied with advantages
including less side effects and less difficulties in drug quantitation. Genotyping of CYP2C19 can be
determined by the PCR-RFLP techniques. Afier digestion with appropriate restriction endonucleases,
the pattern of CYP2C19 allelles can be simply revealed under the agarose electrophoresis. To date
only a few studies have been reported on CYP2C19 polymorphism m Thai population. The discrepancy
in finding of PM between 7% and 18% warrants further investigation before any unambiguous
conclusion can be made.
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Ethnic group Frequencies of PM (%)
Asians of :

China 11-17

India 11-20

Indonesia 15

Japan 14-23

Korea 13

Philipines 23

Vietnam 22

Mid-East Asians of :
Isarael 3
Saudi Arabians

Caucasians of :

Canada

Canada (Inuit)

Denmark

France

Greenland (west)
(east)

Netherland

Portugai

Russia

Spain

Sweden

Switzerland

Turkey

USA
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Africans of :

Black American i-
Ethiopia

Tanzania

(3%
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Zimbabwe

Micellapeous :
Vanuatu 41
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UWITNUexon 4 uny Wuau

Smal

2C19wf E: _inrron 4 _EXON 5 fntron f“'“aT
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#wsumsimneiua CYP2-
c19*2 i PCR product #laludiae
gaegoulad Smal drumiieTed
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wianntnh DNA fesudluiwney
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Sma | Digestion

Y & Wiyt WUmy Mg
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I e=ma |+~ 321 bp
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+ «
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1 1
175 bp 96 bp EEmm  Emmm |- 2710p
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(m1) waz CYP2C19*3 (m2) Toeld PCR- base restriction analysis
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TugAiiwugnssuuuy  homozy-
gous wild type (wt/wt) 3:WUT DNA il
T@an PCR reaction 284 exon 5 #1A
321 bp azqn Smal anlasgnauysel 11
fmunadnas fa 212 wuse 109 bp lu
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0 6 nanenflu A fishums 681 dhu
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