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Genetic polymorphism of 4"-hydroxylation of S·mephenytoin in 
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AIM ： To study genetic po lymorphism of S— 

mephenytoin e S-Mep)4 一hydroxylation in the Chi— 

nese po pulation of Han nationality M ETHODS ： 

The Ig metabolie ratio(MR)and lg hydroxylation 

indax(HI)in the urine(0—12 h)after oral admin— 

istration with 100 rag of racamic M eD tablet were 

determined by HPLC method in 148 consange ousiy 

unrelated native Chinese subjects and 21 indivlduals 

of 5 families． RESULTS：The lg MR and Ig HI 

showed  a bimod a1 distribution with an antimod e of 

一 1．00 and  1．50，respectively The occLirrence of 

poor metabo lizers(PM )was 13．5％ in the popula— 

tion． The pe digree analysis in 5 families indicated 

that deficient S—M eD hydmxylation was an autcao． 

mal recessive trait． CONCLUs10Ns：The occur- 

renee of PM for S-M ep 4'-hydroxylation in Chinese 

was higher than that of the Caucasians．and bo th 

genetic n~odes were of autosomal recessive tralt 

Individual variations in drug metabolisms are 

often observed  in humam ，an d are closely related to 

the genetic po lymorphi~m of metabo lism 一 ． One 

of the most widely studied  genetic po lymorphism of 

drug oxidation is the metabolism of debrisoquine／ 

sparteine⋯
． The recently discovered po lymorphic 

4'-hydmxylation of S-mephenytoin (S-Mep) is 

independent of the type of debrlsoquine／sparteine 

hydmxylation ． The frequency distribution of 

metabo lic capacity of converting S—Mep to 4 -hy— 

dmxymephenytoin(4'-OH-Mep)shows a clear-cut 

bimod ality an d is expressed with 2 distinct pheno- 

types： extensive metabolizem (EM ) and poor 

metabolizers(PM ) The orientals seem to have 

a higher frequency of S．Mep PM 。 ． This study 
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was to explore the frequency of PM  for S—M ep with 

hyd(oxylation index(HI)and metabolic ratio(MR) 

and the genetic mode of PM in native Chinese． 

M ATERIALS AND M ETH0DS 

suhjects Consanguineous[y unrelated，healthy native 

Chinese subjects(M 90，F 58；age19 22 a，54± 7 kgj 

were studied with their informed corasent They were StU— 

dents of Zhejlang Medical Urfivexsity No subject consumed 

alcohol or tobacco No drugs w盯e taken fee at least 2 wk be— 

fore and during the study． No su~ect had any abnormalities 

on phy~cal examination or any biochemical evJ&mce of renal 

or hepatic dysfunction 

Drugs mad reagents Racemie Mep tablets(100 nag， 

Mesantoi )．Mep and 4'-OH-Mep were obtained from San． 

doz(Base1．Switzerland)． Phenobarbital (internal standard． 

IS)and ~-gLucumniclase wei'e purchased from Sigma． All 

other reagents and  solven ts vvere of AR 

Phenotypi~tg pfotx~ure M ter an overnight fast．each 

subject emptied the b~dder and took a single oral dose of 100 

mg of racemicMeptablet with 100 mL water Urine s．Km— 

ples weFe collected 12 h Atiquots(10 mL)wei'e frozen 

at一20℃ until analyzed The measurement of urinary crea． 

tinine served as an index for assessment of the completeness of 

urinary recovery An incomplete urine co ll~tinn was 

assum ed when urinary crestinine wss < 5O nag“ 

m-ag ssmy Urinary M ep and  4'-OH-Mep were deter— 

mined by HPLC with an tIlwavi0fet de喻  【 

Family stodies Five families(zl members)were stud— 

led The proban ds we PM idetified in the population stud- 

妇  The phenotype determination was the gfim~as the 0opu- 

lation  study 

Data*a~ysis For each subject an MR and HJ were 

calculated： 

H T—
Mep dose(S-Mep enatiomer) 

“ 4 一OH-Mep in urine 0— 12 h 

M R = M

H

e p

M

i n ur in e 0~

e o

1

—

2 h
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The frequency distribution histograms we constructed 

u ng the logarithm of the individual MR and H1 0f Mep 

Each of an timodes was decided using  probit analysis 

RESULTS 

Population stody None of the subjects 

excreted < 75 mg creatinine in the 12一h urine， 
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which indicated that the identifieation of PM pheno— 

type was validated． The frequency distributions 

were bimodal and the histograms di~riminated with 

a large visual gap between the PM  and EM ． By 

pmbit analysis method the presence of at least 2 

modeswith aII antimed e wasindicated atlg M R 一 

1．OO and lg HI 1．5O． 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— 

denceinterval：8．5％ to19．4％)(Fig1) 

A M mabolic ratio (M R) 

一 
3 — 2 l 0 l 2 3 

la M R 

H| 

Fig 1． Frequency distribution of 12·h urinary mephenytoin／ 

4"-hydroxymephenytoin metabolic ratio (MR ) and 

hydroxylation index(HI)in 148 Chinese． 

The M ep， 4'-OH—Mep， M R， and HI values 

for the EM and PM in the 148 native Chinese sub— 

ects were summarized in Tab 1 

There was no difference between the sexes in 

S—Mep 4‘一hydroxylation capacity： 8／58 females 

(13．8％)and12／90males(13．3％)were PM (P 

>0．05)． 

Family study The pe digree analysis of 5 fam— 

ilies f21 members)indicated that the deficient trait 

for S—M ep 4"-hydroxylation was inherited in an 

auteaomal recessive M endelian fashion which was 

Tab 1． Mep，4"-OH-M印，and metabolic capacity(MR and 

H1)in 12-h urine of 148 Chinese after po 100 mg Mep 

tablet． 

determined by at least 2 alleles at a single gene 

[oeus． Accordingly，the PM phenotype represented 

the homozygous recessive genotype and the EM pop 

ulation was a mixed distribution of heterozygous and 

homozygous dominant genotypes(Fig 2) 

c —T'1  

／^ 
F 口 d 

{5：翟 ： ： 嚣 

rig 2． Pedigre~ for S·mephenytoin 4"-hydroxylation Imly- 

morphism from ’f~mllles． 

Adverse effect None of these subjects suf 

feted any intolerable adverse effects after M ep inges— 

tion． However， a drowsiness was complained by 

14／20(70 ％)PM and 4／128 (3 ％)EM (P< 

0．01)． 

DISCUSSIoN 

S—M ep 4"-hydmxylation metabo lism phenotype 

has been linked to the oxidative m etabolism of other 

kinds of drugs， such as imipramine、 ， diaz— 

epam 【11 
，
pmpranolol【12]

．

omeprazole[1a) 1~his 

pape r classified the S—M ep 4'-hydmxylation of 148 

native Chinese with the method of measuring indi— 

vidual： HI and M R． S Mep 4'-hydroxylation 

metabo lism was bimodal distribution，which may be 

classified into 2 kinds of phenotype：EM and PM ： 

the frequency of deficiency of S—M ep 4'-hydmxyla．， 

tion veas 13．5 ％． which was similar to Japanese 

粤g【q，∞ 8cj=) u ， 0}tlE，z 
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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 

debfiso quine which was another probe drug for the 

study of pharmacogenetics showed higher frequency 

of deficiency of hydroxylation metabolism in Cau— 

caslan than in Orientals(Japanases， Koreans and 

Chineses) ． It suggested that there was a dlf— 

ference between Orientals and Caucasians in poly— 

morphlsm of drug oxidative metabolism 

The pedigree analysis of S—Mep 4'-hydroxyla— 

tion metabolism for 5 families showed that the deft— 

ciency of metabolism in native Chinese was an auto— 

Soma1 recessive trait which was determined by at 

1cast two alleles at a single gene locus． This result 

was coineident with the reports of Caucasian and 

JapaneseL 
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中国汉族人 s．蓬芬妥英 4"-羟化代谢的 

遗传多态性 

阮邹荣，程源深，周君富，赵类．潘以正，丁德云 

(浙江医科大学临床药理研 究所．杭州 310009。中国) 

化代谢的遗传多态性 方法 ：148名互无血缘关 

系的汉族健康志愿者和 5个家族 21名成员，l=l服 

美芬妥英 100 mg后，用 HPLC法测定 0—12 h尿 

中S—Mep 4'-羟化代谢的代谢比值(Ig MR)和羟化 

指数(1gHI)． 结果：lgMR和 1gHI均呈两态性 

分布，分型点(antimode)分别为 一1．OO和 1．5o。 

羟化代谢缺陷的额发率为 13，5％ (20／148)． 系 

谱分析表明 S—Mep 4'-羟化代谢缺陷为常染色体 

隐性遗传．结论：S—Mep 4'-羟化代谢缺陷频发率 

东方人高于高加索人 遗传方式均为常染色体隐 

性遗传 

’ts 
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