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Determination of S／R ratio ofmephenytoin in human urille by chlral HPLC and 

ultraviolet detection and its comparison with gas chromatographyz 

HUANG Song-Lin，XIE I-[ang-Guang，WANG Wei， 

XU Zhen-Hua，JIANG Chang-Hong，ZHOU Hong-Hao2 

(Pharmacogeactics Research Institute，Huno~Medical University，Changsha 410078，China) 

KEY W ORDS mephenytoin； cytochrome 

P-450 CYP2C19；higIl pressure liquid chromato- 
grap~；pharmacogenetics；gas chromatography 

AIM ： To im0mve HPLC method for rapid 

determination of urinary s，R—ratio ofmepheny- 

toin，a widdy used metabolic index for cyto． 

chrome P-450 2C19 (CYP2C19) acfivity． 
METHODS：Aliquots of 0—8-h ne sample 

after dosing racemic mephenytoin 100 mg 

underwent one-step extraction witll dichlore- 

me thane． Analysis wa8 performed on a chil~ 

cohmm (250mm×4 Hm ．5tm1)a=t =2O7 Bin． 
1l1e eluent w丑s a mixture of acetronitrile and 

wuter containing both 0．1％ glacial acetic acid 

and O．2％ triethylamine(14：86，vol／vo1)at a 
flo~rate of 0．9 mL·rain～ ． REsI】I腮 ：The 

enatiolller8 of mepbenytoin in urine were well 

separatedwithin 9rain． 

observed between 50 一 

detection limit of 12．5 

A linear correhtionwa8 

5O0O 腭 ·L一‘with the 

脂 ·L～ for both enan- 

tiomers of mephenytoin． This HPLC anal~ s 
wfl$ comparable to gas chromatography in 

accuracy an d seilSitivity，but with much shorter 

retention time and better resolution． 00N‘=I 】． 

SION：Th e present HPLC me thod is good for 

rapid determination of the ability of subjects to 
hydroxylate S．me pbenytoin after oral administra． 

tion of the me e~ c drug． 

S．Menhenytoin 4 ．hydrexylase(cytochrome 

P45O 2C19．CⅥ】2C19)catalyzes the oxidation 
me tabolism of S．me phenytoln and other 

substrates．of which sonic are clinicallyimportant 

dn工gs ． ，I1l n cally polymorphic expres- 

sion of the el'lZyll~ CYP2C19 is one of the 

determinants responsible for the interracial and 

interindlvidual differences in the disposition of 

ecl郫 in bythe Naficml№ sd目琳 Fmmt~dm 0f 
China，№ F'3933fi~30 and cMB9'2．瑚 ． 

＆口 Ⅻ1d目m  Ito ZHOU Hmg-Hao． Phn 86-731．880-7166． 

Fax 86-731-447-1339 E-ma~leahou@tmblie．∞ hn．al 

Reedved 1997-09418 A吨a如d 1998-06-22 

and／or the response to the affected drugsL 一 ． 

Th e impaired hydrexylation of S—mephenytoin 

硼珥 ars to be very important in Oriental subjects 
sincethepopulationfrequency ofthe deftcient or 

poormetabolizers(PM)is approximately 3．52％ 
of European CaucasiansL but a higher pre． 

valeno~(14．32％)in alinese populatiomL4J． 
For rapid determination of the catalytic activity 

levds of this enzyn~，a simple，sensitive，and 

repmducible assay is required，especially in a 

large of population-ba
，

s ed epidenfiologic and 

experime ntal investigationL5 J． In genera1． the 

urinary S／R ratio of raconfic mephenytoin and 

the excreted an~unt of 4 ．hydrexymephenytoin 

aIe considered the two spoci_tic!~enotypic traits 

or activity Ⅱ1a]rke for the CⅥ】2C19．and the 

enatioluGw$have been separated by chiral ca#l- 

lary gas chi,~ tograNy 。’ ，and also by ehiral 
liquid chromatography 

~

using cydodextrin as a 

mobile phase additiveL J or by a chiml column in 
theHPLc systemL9J． 1l1ese methods．however． 

have sonle drawbacks suchas long retentiontime s 

andincomplete resolution． Th e aim of this sta y 

was to develop amore rapidme thod 

Materials R- an d S．me!~enytoin was 

kindly donatedby DrGRw璐 ilaon(Vanderbilt 
U vemity School of Medicine． Nashville TN． 

USA)． ，I1le oral tablet of raceme mephenytoin 

(Mesantoin~，10o rag／tablet)was purchased 
from Sandoz Phammceutical(East Han er NJ． 

UsA)． 啪 C． 日de acetonitrile (Huangyan， 
Zhejiang，C|lina)and doubly distilled water were 
requiredforHPLc and UV detection． 仙 other 

chemicals were of AR 坤[ade unless specitled 

otherwise． 

吼 C ，I1le I砌 system consisted of an 

I犯 series 1050 solvent．delivery system．al1 on- 

line degasser，amanualinjector，a chii~ colanm 
(ChimDex~，250 mm x 4ⅡⅡn，5 pm)，and a 
variable-wavelength detector． Th e data system 
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was an HP Ventra DOS C mStation Cofltroller 

with an HP Lasedet printcr． The apparatus 250 

were purchasedfrom Hewlett．Packard(Palo A1to 200 

CA．USA)． The mobile phase consisted of 15o 
acetronitrile and water containing both 0．1％ IOO 

glacial acetic acid and 0．2 ％ triethylamine 50 

(14：86．vol／vo1)at a flow-rote of 0．9 mL o 

。min～．The UV si was monitored at 暑，Ⅻ 
斯 nlTt．Chromatogramsand data were recorded {2一o0 
usingtheHP ChemStation． i 一 

．  

urine l·1soeelm~n or lKed samples 1 were sD L．U I1lL， 
pl petted into 10 mL aciL=w．c印ped centrifuge 

恤besin which 4．0mL of dich]orometlmne were ” 

added ． ，I1li8 mixture was vortexed for 4 min． 

and then conuifuged at 1400 x g for 10 min． 

n organic phase was transferred into a conical 

tube．and was evaporated to dryness at 37℃ ． 

n residue dissolved in 50 uL was injected into 
the ChiraDex colurfm． 

Calibration curve and detection lbnit 

n standards were prepared by spiking an 

allquot of each stmxtard solution into blank 

uIine． Seven calibration samples containing 

both S．and R．mephenytoin weIe made at 50— 

5OOO／ig·LI1 standard ClllW~S by ploting the 

peak aIe且against each spiked concentration． 

Application and a咖啪鞠 0n with GC 

Using this method ，the msuhs of the randomly 

selected 31 urine samples from 24 extensive 

(EM)and 7 poor mOabo~ m (PM)after they 
orally took racemic mephenytoin 100 mg W~l-e 

c0rnDa with those by the chiral capi]lal~ gas 

chromatngra#ry． All samples were 8na in 
duplicate by GC and Lc． 

REsI肌 S AND DIsCUS团DN 

，Il s method achieved a com#ete baseline 
separati0~and gave rapid elution(Fig 1)with 
the e1l即 time of <9 min．which was mllch 

shorterthanthoseof the previous oiles‘0-gj
． N0 

potential interference Dedks were foand from 

uline．(Fig 1) 
Ⅱle li~afity of the m4naiy concentrations 

was observed at the range of 50—5OOO Pg·L一 

with a correlation ece~cient of 0．999 for both 

enantiomers of mephenytoin，an d the lower limit 

of detection w apprt~ximately 12．5 gg‘L一 

wheIl a ratio of signal to noise was >3． n 

R，s ratiosof me phenytoinin 0—8．hilline after 
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山印 舶yt血 嘎_—蠡0岫 in h舶咖 IⅡ ． 

a single oral dose of race~ c me phenytoin weIe 

c0】 Dared with those by previous GC me thodL ． 

Therew舶 an excellent correlation(r =0．9665， 

P<0．O1，Fig 2)in S／R ratios d~ved from 
these two me theds for each of 31 subiects， 
ve~ying the validi押 and accuracy ofthe present 

HPM  assay． 

，I1le intraday and intoxday reproducibilities 

weIe confirmed based on 5 and 10 assays of 

urinary S／R ratio from 3 di rent subjects(2 
EM，1 PM)within 1 d or in 7 d，respectively． 

nleintradayandinteI~ay vari~om (RSD％)of 
this me thod were both <8．5％ ． 

In fllMllnlaly，this me thod is suitable for the 

routine detemfinafion of the cat81ydc activity 

levels of CⅥ 】2C19 in humans． 
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液相色谱手性分离与紫外检测人尿中 一 

美芬妥英 S／R比值夏其与气相色谱的比较 

： 孟宏 许振华，蒋长虹，周宏灏 R 1 

关键词 羞益妥差；细胞色素 P-450 CYP2C19； 

高压煎担鱼堂法；药物遗传学； 塑鱼堂法 
屎 州  
目的 ：建立人尿中 ，s．美芬妥英 的液相色谱手性 

分离与检测方法 ，用于 CYP2C19酶活性 的快速测 

定．方法：受试者口服消旋美芬妥英后的O一8 h 

尿液标本用二氯甲烷提取后用手性色谱柱进行分 

离 ，流动相为乙腈和水(14：86，体积 比)，其 中含 

有 0．1％的冰醋酸和 0．2％的三乙胺，流速为 0．9 

mL·rain一，紫外检测波长为 207 am． 结果：在选 

定的色谱条件下 ，s．美芬妥英能很好地分离 ，尿 

中其他物质无干扰． 用外标法定量，线性范围在 

50—5000 ·L～，最小检 出浓度为 12．5 ·L～， 

保留时间在 9 rain内． 液相色谱分析结果和气相 

色谱分析具有 良好 的一致性 ． 结论：该法样本制 

备简便、分析时间短、线性范 围宽、干扰少、灵 

敏和准确，可用于人体内美芬妥英代谢的研究和 

肝药酶 CYP2C19酶活性的检测 ． 
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