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AIM: To study genetic polymorphism of 8-
mephenytoin ( 5-Mep) 4'-hydroxylation in the Chi-
nese population of Han naticnality. METHODS:
The lg metabolic ratioc (MR} and lg hydroxylation
index (HI) in the urine (0~ 12 h) after oral admin-
istration with 100 mg of racemic Mep tablet were
determined by HPLC method in 148 consangeously
unrelated native Chinese subjects and 21 individuals
of 5 families. RESULTS: The lg MR and lg HI
showed a bimodal distribution with an antimode of
—1.00 and 1.50, respectively.
poor metabolizers (PM) was 13.5 % in the popula-

The occurrence of

tion. The pedigree analysis in 5 families indicated
that deficient S-Mep hydroxylation was an autoso-
mal recessive trait. CONCLUSIONS: The occur-
rence of PM for 5-Mep 4 -hydroxylation in Chinese
was higher than that of the Caucasians, and both
genetic modes were of autosomal recessive trait.

Individual variations in drug metabolisms are
often observed in humans, and are closely related to
the genetic polymorphism of metabolism" “¥'. One
of the most widely studied genetic polymorphism of
drug oxidation is the metabolism of debrisoquine/
sparteine’ . The recently discovered polymorphic
4’-hydroxylation of S-mephenytoin ( $5-Mep) is
independent of the type of debrisoquine/sparteine

hydroxylation'® .

The frequency distribution of
metabolic capacity of converting S-Mep to 4'-hy-
droxymephenytoin (4 -OH-Mep) shows a clear-cut
bimodality and is expressed with 2 distinct pheno-
types. extensive metabolizers ( EM ) and poor
metabolizers ( PM)'®) .  The orientals seem to have

a higher frequency of S-Mep PM'"$~ 8 This study

Received 1994-07-16 Accepted 1995-06-12

was to explore the frequency of PM for S-Mep with
hydroxylation index ( HI) and metabolic ratio { MR)
and 1he genetic mode of PM in native Chinese.

MATERIALS AND METHODS

Sobjects  Consanguinecusly unrelated, healthy native
Chinese subjects {M 00, F 58 age 19 — 22 a, 54+ 5 7 kg
were studied with their imformed consent. They were stu-
dents of Zhejiang Medical University. Mo subject consumed
alcohol or tobacco.  No drugs were taken for at least 2 wk be-
fore and during the study. No subject had any abnormalities
on physical exarmination or any biochemical evidenee of renal
or hepatic dysfunetion.

Drogs and reagents  Racemic Mep tablets ¢ 100 mg,
Mesantoin® ), Mep and 4'-OH-Mep were obtained {rom San-
doz {Basel, Switzerland}. Phenobarbital { internal standard,
1S) and S-glucuronidase were purchased from Sigma. All
other reagents and solvents were of AR.

Phenotyping procedore  After an overnight fast, each
subject emptied the bladder and took a single oral dose of 100
mg of racemic Mep tablet with 100 mL water.
ples were collected for 12 h.  Aliquots (10 mL} were frozen

at —20 T until analyzed. The measurement of urinary crea-

Urine sam-

tinine served as an index for assessment of the completeness of
ubnary TECGVery. An incomplete utine collection was
assumed when urinary creatinine was <50 mg'™ .

Drug mssay  Urinary Mep and 4 -OH-Mep were deter-
mined by HPLC with an uleraviolet detector™

Family stodies  Five families {21 members) were stud-
ied. The probands were PM idetiflied in the population stud-
ies. The phenotype determinarion was the same as the popu-
lation srudy.

Data apalysis
caleulated:

HI

For cach subject an MR snd HI were

_ Mep dose {S5-Mep enatiomer}
~ 4'-OH-Mep in urine 0—12 h
MR = Mep in urine 0—12 h
4"-OH-Mep in yring 0-—+~12 h
The fregquency distribution histograms were constructed
using the logarithm of the individual MR snd HI of Mep.

Each of antimaodes was decided using probit analysis.

RESULTS

Population study None of the subjects
excreted < 75 mg creatinine in the 12-h urine,
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which indicated that the tdentification of PM pheno-
type was validated. The frequency distributions
were bimodal and the histograms discriminated with
a large visual gap between the PM and EM. By
probit analysis method the presence of at least 2
modes with an antimode was indicated at lg MR -
1.00 and lIg HI 1.50. Therefore, 21 (M 13, F 8)
of the 148 subjects were classified as the PM, corre-
sponding to the frequency of 13.5 % (95 % confi-
dence interval’ 8.5 % 1©019.4 %} (Fig 1)
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Fig 1. Frequency distribution of 12-h urinary mephenytoin/
4"-hydroxymephenytoin  metabolic ratic ( MR ) and
hydroxylation index { HI) in 148 Chinese.

The Mep, 4'-COH-Mep., MR, and HI values
for the EM and PM in the 148 native Chinese sub-
jects were summarized in Tab 1.

There was no difference between the sexes in
5-Mep 4'-hydroxylation capacity: 8/58 females
{13.8 % ) and 12/90 males (13.3 % )} were PM (P
>0.405}).

Family study The pedigree analysis of 5 fam-
ilies {21 members) indicated that the deficient trait
for S-Mep 4 '-hydroxylation was inherited in an

autosomal - recessive Mendelian {ashion which was

Tabl. Mep. 4 -OH-Mep, and metabolic capacily { MR and
H1} in 12-h urine of 148 Chinese after po 14 mg Mep
tablet.

EM PM
n 128 20
Mep/mp 0.18£0.16 0.45*0.25
4"-OH-Mep/ mg 16.4 + 7.4 0.1210.11
lg HI 0.57+0.24 2.76 0,54
Ig MR ~-2.02+0.39 G.80£0.46

determined by at least 2 alleles at 2 single gene
Accordingly, the PM phenotype represented
the homozygous recesstve genotype and the EM pop-

locus.

ulation was a mixed distribution of heterozygous and

homozygous dominant genotypes {(Fig 2.
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Fig 2. Pedigress for §.mephenytoin 4 -hydroxylation poly-
morphism from 3 families.

Adverse =ffect None of these subjects suf-
fered any intolerable adverse effects after Mep inges-
tion. However, a drowsiness was complained by

14/20 (70 %) PM and 4/128 (3 %) EM (P <
0.01).

DISCUSSION

5-Mep 4’-hydroxylation metabolism phenotype
has been linked 1o vhe oxidative metabolism of other
kinds of drugs, such as imipramine ¥, diaz-
epam'’’ , propranclol'®, omeprazolena] . This
paper classified the S-Mep 4 -hydroxylation of 148
native Chinese with the method of measuring indi-
vidual: HI and MR. S-Mep 4 -hydroxylation
metabolism was bimodal distribution, which may be
classified into 2 kinds of phenotype: EM and PM,
the frequency of deficiency of 5-Mep 4 -hydroxyla-

tion was 13.5 %, which was similar to Japanese
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{17 %)'" and Korean {12.6 %)'", and Chinese
(14.6 %) %, but different from that of Caucasian
{only 3.5 %)'"' Compared with S-Mep, the
debrisoquine which was another probe drug for the
study of pharmacogenetics showed higher frequency
of deficiency of hydroxylation metabolism in Cau-
casian than in Orientals { Japaneses, Koreans and

)m—a? .

Chineses 1t suggested that there was a dif-

ference between Orientals and Caucasians in poly-
morphism of drug oxidative metabolism.

The pedigree analysis of S-Mep 4'-hydroxyla-
tion metabolism for & families showed that the defi-
ciency of metabolisri in native Chinese was an auto-
somal recessive trait which was defermined by at

least two alleles at a single gene locus. This result

144

was coincident with the reports of Caucasian '*' and

Japanese™ |
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