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AHmX T3, TDMZERL TWSIZHEHLSTADSERIFAOHEERETH S M
THIDII, TALABEEZNRE LT, BHEFIRFTET -7 (B1FE) » TORER,
ZCDERZPFOSNMITHI EMNTEI, MHRELUKEIFERICIE. BHICEEHTEHOD
BHMICHELZ IIRRT 5502 ETMOK 7o £OFT. 7= M VARBRAT
BLETHELBIEDHMONTOAHEAREIEICER LT, 5 LAAEYOBEEICI DT
HEmAz. (BIE) , ZORER. EMEEEZITOGE. bFVZOFHELXERTHI L
DIEVREY . Lhd . EFEBEERHY R-p-HPPH) OB G RE SN, 612, £
DIEFEHEARRBEY DA BULEIZIIRB LR (CYP2CIY) EFE BAENH 5 Z EMB S E
120, BIFEWEICAT 5 LT, HAEEERIB LY W BELZHET 5 A[geticD
WTERLA (BIE) , BIFER. FAESY. LFEMK, BCHR#SBR L0 F-
J—Kid. 22108, EEHLVVEIBRERFOLEFTEEHINAM LRSS B+
T BYLEMFELITIIMEELEZEZ SNAERIEVICHIC > T, INSEETNEIE
Hx KECURATELATH, ARXDBARPERIIREZNEEZ 5,

AMETRZBCDIENHSNEL ST, ED 2. SOMBERIIDNLTHRLETACL,

1) BRBRFHIRE 21TH) 2 & T BIFEFAZ R LT 02K (FIZIE DY 5f
RAEOREH. EMDOEEE) #HONITHIENAEHETH S, AFKETE. X TT—
7 —AELTHRAESNSZ LD > KMFEEEVHIFERZMOEI LT, Ho
PAER A TDMBELEEMELT T ST, X510, KEMOBEL HEY
oI ET, RBOMBEZEZ LI EMNA[EELELYD ., ZORDOHAEDEHOEZ >N ED
ot BERED . BWERORBUIIIHRAEOESMEM I T e, L L. BRI
BIERMIIEOFEICIZ. ZLDHEMN SN TN AFRETIE. StH LGSO HIE
ETAMYBESY. AESEBIITHIAMNBEIVKIRET 5 2 EOMEMER &% B4R

-56-

FON DT — 7 OHKRERIE—MNTH O, TRIIRIFLE08HBLHICEDND, #&
ZHHTAMOHMIIADE LT -7 2D AH, BEEZMA5LENH S EEZ 5,

RERBALTEIETH B, FIETE, BRARFZORF = —RBOR7Y) -7 EUTHR
Z121cH. XEEROAILELA = RE, Boh/c@#mRedml, LML, BEEH
oG oNIIERE BEME s OBEYFEIIRBRSEH7.HITE. F1E, FIETHESA
TR ABEM@, THHMEL TOSSLELNH A,

2) FIE, FONETIE. CYP2CIIDBIZMRBMZRIIL ) ZDERDNEASNS T =
= M L OFRBERHW TS 5 (R)-p-HPPHAS AT G5 5 elgEEDH 5 Z &

k. ZOBERMNEZRLZFHEOLBITNIIL OB, AB/XTHWMY BiFfc7o bR TA
L EEY—THEAA TS/ —IEENLEBSwIHEEREA L. BEHRESICXZOH 2 b
) UHOBRAREZIRSEZENT v MILD@EH SN TS, —A, CYP2CI9KRIEH
T A AT 5/ = LVOREPEN, FREF I, §0AAT S/ —IIVMFREES
Z MY VEBENREINTLDE™, £ N TOREBIIOWTEAEFNIRTOHEENFIN
%o mBEDRNICEHHATIE. CYPZCODZRIDBERIER AT 2R IE. BidDF
$ EARAREDEREIENDEED2H DA TH 5, CYP2CIIZRIDEERMNEZ A SHIC
THHENPEOEHEBELT, FOETHMN/ILD T, CYP2D6LIZENL )| BEHRKIE
FORRKATIRDIENZ E AT 22 M D OERFERAP» RS Z & CYP2CI9DKE
EMDHFE VG0 > TR ERENBIF N5,
FNETHNCRIZFRMEIARECEE SOREITRLICLIIT, LIS D
DTHbH, 5%. E MNFI 70/ =LA invitro K& T DML EICEBRIIZGH
THIEICLD FREAHLBWEARBOERREEZPSHTTH I EITRIIDBD LHE
59 %,



EBR DR

BER—% [(BIE, BIE]

AABELBHERDO—EZLITICRT,

Central Nervous System Disorders

Somnolence

Mental function impairment
Slowness of mentation

Headache

Vertigo

Diplopia and other ocular disorders
Tremor

Ataxia

Skin and Connective Tissue Disorders

Gingival hyperplasia
Rash

Hypertrichosis

Digestive Tract Disorders

Dry mouth
Constipation
Anorexia

Nausea or vomiting

Miscellaneous Disorders

General fatigue
Dysmenorrhea

Weakness
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BERAZERFOBFER (B &, BIE]

BITERIFAERIIAR TEE DEMIZZ2

IZfT7o72. - T, FAED=DH DK

DR DG > ST o TURELY, F o, HREEOBIRI K7 > T, EY
PEEOHELIE - H IS DOV EEINTURVBFEOSLEHRET 5T & AR

REFIARFOAN., BEXABCHBLIL L AEMFONIGEIIDAIT -1,

BlIfEFAREFE (FIE, FIE]

FIETORMEARER. BEORRAGE CHBLLA0BEORIFRAAY. FI1%®
TIIHABENEBR L7 BE SRRV R LS > 7cBEZNRE L. LIFIZE~XSIE
FFC1T- 72
1. ZEOFEHZMAL. dfFAORACZORADAR LI L CERARICESE
BEHD N NIZOXRKLDREZ1G5, BREIAFIHEICERL O3 LR T
TELIEILONT L, FERAFALLZZORARIZ. BERE (KK) (XL 5alF
RO FE8MFFMS S NIRRT EMIC X 2 FEAFMOEMEME & Uiz,
RIZ. BEDORE #RXIILERIIEBREDPENEROREOHZEZIT . BEOHRSE
L7cBlfE A OFBINFMm AT - 7o, BE LEMOFFMmAN—2 L/ IEEZEER &L
THAY Y ML, LI I THAINIEERZZOBEICEL0A ST X TO
ERMEICRERI LatEk Lo, BRIDEEEIZ DT, 0 RBEERANED SHILWEE .
1 IBFEOFEMFMOATHEEGICXEOIE CLVEEOREA. 1IZEED

Do

WiGE. MIZEBRMFMICMA . WONIERDED o, EHOREPLF IE* 1R
AHLRBEELRET DHEEEE L,

TADPAGR (BT E ]
TADADZENIE. BRTANAGRIZ . FBEMT -7 BT BOHE- 7
TADADTEZTRT,
EFEERL B AFE: — A I BEEE

simplc partial scizures HAT SR FAE SPS
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complex partial seizures 13 HE S84 R ME CPS

generalized seizures L INFEAME GS

sccondarily generalized seizures ZIRMEA AL RAE sccondarily GS
myoclonicseizures AV o= —FRME

generalized tonic clonic seizures AR RE BCRE GTCS

EYMTREME [(FI1E, FIE, FIUE ]
A.#% 18 B (Total concentration, TL)
phenobarbital, phenytoin, carbamazepine, valproic acid, primidon® (fl##2 B HIE (E
TDx (Abbott) [T L DT~ 700 ZDBEIE T X T LT EILRIEFHZERE B (Fluorescence

Polarization Immunoassay, FPIA) S EN T 5,

B.#f & 7 # F¥ (Free concentration, FL)
ARXTEHIMTRESIMBEPICEINIEYEAET . MTADAEDEZL
MEFOEAEZEE LTS, Tl V-—F U OBRERIEAELEEELTHASEE LT
BOWGEORHTHY ., MRELTFINDS, —H. #E L TORWEDORE ZHHTE
FLEW, BEEFNEREZTRTOE. COBEREEN LSNS, BEYHHET HEDITE
MOIFEMIHEICLDELY ., TIVT I U & al-acid-glycoproteind 2 FHDEHHH 5,

\

fii#% |2phenytoin-ovalproic acidAy, #%# (Lcarbamazepinc: FIZFERT 5, T O EWDRES
RIIEY T EIRIEF—EDEE LS, - T BERBEOHEIIIV-F » TiEfrhd .
MEEQREMEVEBECEAREOEMANTREINEGHITEDERNEL S, K
MICEEBREEIBLINS SEYOEREREOHENERE LML S, JHUIH L,
phenobarbital|3 & (it A EAME . BIEFEE TR LY, JDOIEMS, AKREIZBEWLT
b\ phenobarbitalD B B DRI AT > TUVEL, BB IREDBIEICIZ. BiEE L
AIBRICTDxZ2fE M U7, F7o. SR EYILIR/EBMPS-3, Amicon)iZ & D 1§72, #Rif#%.
72 17 1mlZ3500rpm. 10min IR O %M THEB AT IR A BIERE & Ui,

w
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C. W% 43 i (Free fraction, FF)

EORSRIIMBETORBEIINT 2 EHEMRED 5D SE|G (FLTL) TRERL.

Z D b7 B oy 8 & 1A

D.Jfl # % 5-(p-hydroxyphenyl)-5-phenylhydantoin (p-HPPH) Tt I (K EE

1 i& 5 p-HPPHIEE D BIE |3 Sawchuk & Cartier 5 D¥E L7z HiE 2 EE L TiTo .

HPLCOEBB L UOEHEZLLTFIRT.,

®E : BELC3A

715 L - TSK gel ODS-80TM(4.6mml.D. X 15cm,5 2 g, Tosoh)

BZE © UV (BiZSPD-2A)

BUEEE : 254nm FAE : 201l

{7t : 1.2ml/min

hoLBE  ZER

% 8h48 (M.P) : 50mM phosphate buffer(pH6.8)-Acetonitrile(67:33)

MR EZTRT .

Serum 200 1
| + L.S.(Methyl phenytoin)
! + 0.2M CH3COOH buffer
adjust pH 5.0
| + B -gluclonidase 500 unit (0.1ml)
incubation at 37°C for Shr
| + phosphate buffer (pH 7.5) 1ml
| + anhydrous ether 2ml
vortex for 1min

l
centrifuge at 2600rpm for 10min

l

ether phase
| + phosphate buffer (pH 11.2) 0.5ml
vortex mix for 1min

centrifuge at 2600rpm for 10min
l

water phase
| + phosphate buffer (pH 6.8) 0.5ml
| + anhydrous ether 2ml

(to be continued)

&l

(continued)

vortex mix for 1min

!

centrifuge at 2600rpm
}  for 10min

ether phase

l

evaporate

residure
L+ M.P80ul
HPLC 20 121



E.MM# " carbamazepine-10,11-epoxide (CBZE) ¥kt
I %P CBZED @I |3 Chelberg 5 DR E L 7= ik & —BFAE L TiTo 72,
HPLCOXRBB L UVEHZEZLTITTRT .

FE  BELC3A
71 L : TSK gel ODS-80TM (4.6mml.D. X 15cm,5 1 g, Tosoh)
BHIEs . UV (B#SPD-2A)

BREEE : 212nm Ut : 0.8ml/min
EAE : 154l 5 8hAH(M.P) : Acetonitrile/H2O(38:62)
BE . =8
A iEERT,
Serum 50 1 1

+ [.S. (Methyl carbamazepine)
! + 1IN NaOH 50 11

+ tert-buthylmethylether 1ml
vortex mix for 2min

!
centrifuge at 3000g for 10min

l

ether phase

{
evapolate

l

residure
L+ MP30ul
HPLC 151

F.M#H X RRH(R),(S)-p-HPPH Y5 B 4t 4 ifn + 3 BE
HPLCE& B I M IRIEIZITE S O FESPIZE U T2 7=,
HPLC&HZLITFITRT,

PATLIZhO—5— : BESCL-10A

7 BiE LC-10AS (28)

ttigs ¢ UV (& SPD-10A) (25)

T e T ORI

712 In @ LichrotCARTHPLC-Cartridge Supersher RP-18e (E.Merck)
NI 281X :50and 25 mmX4mml.D.,4 #£m
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i - 0.8 ml/min BHiEE - 210 nm
BE =R 715 A A  FEFfE - 12 min
# @t - pump A - 20 mM KH2PO4 containing 16% acetonitrile
pump B-11.2 mM S -CyD, 20 mM KH2PO4 containing 8% methanol

R LU FITR T o

Sample (serum or urine 500 1 )

+ 200unit/600 ¢ 1 B -glucronidase (75SmM KH2PO4-K2HPO4, pH6.8)
Incubation for 30 min (serum), 6 hr (urine) at 37°C

+ 51 L[.S. solution (allobarbital)

1 ml

Extrelute column (Merk)
standing for 10 min
Elution (3ml of tert-buthylmethvlether)

Evaporate

Residure
I +100 ¢ 1 of 50% MeOH
HPLC 20 1

AMELETIZ, BREBEOMTANAEL JUORE = —FIIoHT 5 2 L0VAlEE
TH5b, EX25mm (HFLA) &50mm (#75 LB) OODSHA T L2AKAE bt B
NV 7 (FCV-2AH.Shimadzu) TE#E LI TLAAL v F L VO AT LEBELIL, VR
TLDOWMEA Fig. A-1 1IRT e mUVNIIVTIZLD AT LAEN S LBMERELTEY N
VT HDFEMTELH,) . Phenobarbital, Zonisamide, X & |Z(rac)-p-HPPH, (rac)-
mephobarbital’N 77 2 LA L DERITA UZER (1240) 1IN 7 A2z 20NV T
DEM TR, CNIZED. ATLAIBHHATERIN. AT LARIIBE>TH
7zphenytoin*PcarbamazepineVig i S, BRHESATHRIEIZN S, —H. AT LBITIEB-
CyDOTRIMZ N B EE BDOS5 [Fe & iEA T B 728, (rac)-p-HPPHE & U¥(rac)-mephobarbital
DFERIDEF A Na[EE LD . ¥ H 28 B2 & ) Phenobarbital, Allobarbital (1.S.),
Zonisamide: & HIZHHIN B, EBIE. 7o b SLORENE LD - &3tk
DR UIT -7, MERTNT=ZFEMETIT» 7o
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switching valve

Fig. A-1 HPLC conditions of Column Switching System

Drug free serum |\ ZAREEBF R Z N L7236 L BEMGE» Ot L 2o 7o~
FNoroakh, BEMEBIUVRAEDICIABELE -7 3R OoNT, B L2580

BETdH o720, S HII, Drug free serum (IAREEFE R Z 70 L . phenytoin°0.6~ 10« g/ml. (R).

(S)-p-HPPHZSZ N Z10.24~4.0ugml& %5 L) IR L. NG 2%, HPLCT
AEL., NEYMELOE -GS oEREER L 72, MAAHD L bEEREETR
b 2 EARR DR S N7,

(S)-p-HPPH#%%0.24 1« g/ml, 1.2 g/ml, 2.4 2 g/ml, (R)-p-HPPH%0.06 12 g/ml, 0.12
g/ml. 0.24 ;4 gmIDIZHEGE I % AV CEUIZE 24855 L 72 (n=5)o p-HPPHO AR (L, ML
L bilar bO— e B L TI0%UETH - 72,

(S)-p-HPPH?2%0.24 ;s g/ml, 1.2 g/ml, 2.4 g/ml, (R)-p-HPPHA%0.06 » g/ml, 0.12
giml, 0.24 x gmIDIEHEF R * AV THIRM 25T L 72 (n=5), FERE. HEHBREL
SHCHY DO RIREICBIT B EEREI6BUT TH o 72,
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ST NIRRT E Z A L,
Phenytoin (PHT) KAARBERA LR
D,L-5-(4-hydroxyphenyl)-5-phenylhydantoin (p-HPPH)
Aldrich Chemical
Allobarbital RELAA T EHER S

33 -cyclodextrin ( 3 -CyD) HELR TEKRR S
Tert-buthylmethylether Rl TERA S
Acetonitrile (HPLCH]) FIAMETEGRSH
Methanol (HPLCH) i TR =4t
KH2PO4 (F5#k) FAE TR AT
K2HPO4 (F5#R) KT TEKRA AT
3 -glucronidase (£##%) Sigma Chemical

Drug free serum (Lypocheck) Bio-Rad Laboratories

BIFEITMER L 72 KIZ T XRTAE K ZMilli-Q Water Purification System (Millipore#t%4)iZ
SEHEL-8BRKEERL -,

EYIEEBRIIAY /=)L &EEE L. Phenytoin$100 1 g/ml, (rac)-p-HPPHAI80 1
gmlOBEIZRDEIDICARE L. THhEEXL. GRIfREFL 7=

PMEAE B AR IS Allobarbital & A 7/ — )VIZERE L. 300w gmIDOBEICHRAEL/Z. 0
EEXL. BAFRE L,

AEBEIIBIT BREBEFRIZ(R)-p-HPPH, (S)-p-HPPH&E ©1210ng/mITH > 7=,

MifDEmBEE (851 & ]
A.p-HPPHXLE R ENER O HRE - FH
LAFIC RS &4 T(rac)-p-HPPHZE & BHRICHEI LRI /-,
HPLC4fF
"7 BELC3A s - UV (B SPD-2A)
#1< I\ : Chiralcel OJ (250 mm X 4.6 mm 1.D, 10 1z m, Daicel)
mE : ER 848 : water-ethanol (30:70 v/v%)
i : 0.5 ml/min R E © 228 nm

absorbance : 1.28



fEsak A 7/ —IWZEE%, (R)-p-HPPHE L ONS)-p-HPPHA G LK 757 2 5
AARET ESB U, PRUZCERBBEFET T NRL -7 —2A0KBEL, 25/
—LVEMABRIEN L. BIRTF LI, B85, £hEhop-HPPHYAERMIKIZ
HPLCIZ X DEAFTU, BIE -7 TH DI xR L7, X517, Poupaerts, -

B. b b B i 35 A 4 fa R
1) ez
Ml EICII L MICR g EES Y bR L

FibloPack (& ##h@EbkE&4h)
IEHE b MRS Mg (NHDF) 20k #1494 < 10°@
8 M 7 A HE S PR SERE B b (F-GM)
- ZZMCDB202 (DBM)
- A ABRZ b S B AR 56 K (hFGF-B) (1ng/ml)
c AR 2 (5ug/ml)
- Sodium bicarbonate (14mM)
-HEF (7= A4 2 S0ugml, 7LAKRTY LB 0251 g/ml)
b1 7 L (0.025W/V%)/EDTA(0.01 W/V %)tk
HEPES#: B A I A1k
b7 o HRRNR

MRAST %, £ 9 AR CHROKEABE L. WEo#MEFAROIES L 7cH
RONERTYHT a7y MURETH B0 EHR L, 70%T7/Va-)L (28 ) —ILE
3 TaN) —IITT7 5 RIDHMIEZERE LK, 77 R38R LICEE., 37C,
5% COMMBRETIRENFEIINLDLE TS o FaN—-bLICH#HROS A -VIZED 1
F 2N — MEFRNIS~24BFR & L72)e 1 v F 2= &, R T CHEZRSNHDFOA 5
727 Z3%ET IRV —ILERY FEAN, HOEER OB E . HrEE7SF-GM Sml
MRz WEMCLBHERAHCENT, 77 RI0HDEGPF ¢ v TIFE LIck

HWITHTRO R, 77 2TDF ¥ v TE2WB 8, 37°C, 5% CONULIRAE T4~ 48]
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AFaxX—-bLERBICTHAEEZTS =,

2) #fUEE (NHDFZ3E)

NHDF# SEf 8 THZE L. MileNSROBRDREZSOY T I 7 I > Mok
THHIEEWR L%, 77 A3M 5medium(F-GM)Z %52 L7z, HEPESIE&E K SmI
THIFBZ¥E L. b 72 D EDTAB2nITHIlBE B, LBEEL. KIIREE.
B 7 I 2% kEEMBEEIIN L. MlENIEIANE. 7523 T2 PR
SmlZEA., BOFa—TICHBLE. 5T, SmO M) 72 > iR E 72 1IJHEPES#E &
WT7523%) AL, filgzEIRL /=,

20X g TSmO L%, EFEE2E T, F-GMSmIZ A BiFES 7z, FiERK 100 1|
RN TN —2mMmA. I<HERL. MIKFEBZHL, Mk zBIL -,

#95000fE/cm DMRREE T, FILWT I A THEBL ., 24581 > FaX- kL7, 24
Frializ, BHZEZHL . BEME THEL ., N 2<% fEFEL TNE Z L 2ER
L7z. FGMOXEII2AT|ITIT o/, EBEZIC I FaRREIZ/RD ETHDIRL .
T TREBZLEE LT,

3) EVMIOEM

T2 T7IIVI > M REEZ BB THEE%. 72 20053 L-MEZEHEIL 721,
F-GMZEYEMA, FELTF 21— 7IZHFIISEL. 20XgTRERLEETo2E. £
HERT, EYMOASEF-GMELIZF-GMO A &2 ZNEN1.2mlIT DEELF 2 — 7T
Z. EXRy MZEDMfg LB BML 72, Bwelll200u 1§D ELZ. EEMITOT >
TIVZE AL, 110C, 407 F@ERRIEE T2 b DZ AL, &RIBEEL T.(R).(S).
(rac)-p-HPPH#A2, 20 g/ml. PHT#A2, 20ug/ml& 782 KDICHARBL /. a2 O —)VE
(2 HZ H (medium, E-GM)D & & L, 5X 10° cell/7mm well (96 multi-well plate,Falcon) oD #H i % £
T. 37C. 5%CO24MFICTEEETT> 72, [3H]-thymidineEl N A A EERIZITEMERIMZES
HEOHifEZ . Mot EICIIEmNEZ 12 BB E A=,
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4) MR EET &
K1) 7S 2 /EDTAB IR ZS50 1 UwellIN R . K <HERLAZE. MU TIL—-250u1%
A, & S5ICHBRE. mEGHERZ ALK EZSTAIL /-,

5) B 3T EDAKEE

[3H]-thymidine & £ 17 iR 7= H1& THERR L 7= platelZ 1A % (1 1 Ciswell, 1 ¢ Ci/ml), 37
C, 5% CO25 T T24R5MIBE R L7218, M 72 2 /EDTABHRES0 1 iwellZ A, 8-
sheetiZ#£ 9. —BREMRIH/o. Bsheet ZHEADKICAN, > FL—-a>hrTi
ZNZ T —IVT 5, TN%BetaplateTM1205 (> >FL -2 a>ho 25 —) ZRWTHEN
Lies

RARHER (BN ]
1) MERBIOEREHE

ROGHZmIzT BEANDBERRABZERREL T,

a) I[EXEGOBKABOERICET HELE) ITEML T, FTROBEIIDNWTXESBL
COBICTHIAZZT %, BEHELRICLSRENEGSN. RAEZICESL. FHILE
&,

ORBOEW). Hik

QFHINAERBLVRIERSE

QEBADSMIAELRENWEETHo THRAREEZIT RN &

DRBADSIMIEEL-BETOHHRB INEHEITESZ L. FEREEZREL
THAMBREZT RN &

OB L L TETINESIE

@ZFDMERED NEDREICEHL LELEE

b) ABEREETH 2. EFEEAAESBEREERYL ¥ —0OFFRICEHIN TS
NI TATERETHSLE

o BEZK(EZ. EMOZE. £B¥IRE. IRELLFHRE. MFFHIRE. R
BRE)EZABA Ly ALNICERL ., HYEMAEBREEL TRYITHS EHIRL -
5

d) FrnEIREE

QOER20-455%
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@R E40-80 kg
(DAE 5 FE (Brocaff #0): +20%
e) ROBBIZHATHHDISRI L =,

QOEYBEIEDBEERED & 5%,
Q@RBOEMAT 2 ¥ BLUNITIEEEZZ /-0, br0WIEmAE LD, /-3
45 AUNICHEELROE—HRBIZSmML =&,

2) B A %

) 5 AEERFIC 7 2 = 1 > 100 mgZE /K150 mlEHICIRAT 5. &51%. 48F
MidERE L. TOMOEAKITHIEL 7=,

b) £k 1f: AFHERAREL V10 mlZ EZEHME THRIMY 5. £MIIDNADHEZ1T S £ T4C
THRFL=.

) ER: X 5H1. 1Z251%-4FFM). 4-8FFRE. S-12BFRE. 12-24BFRE. 24-36BFREI D & B
HTOERET- /-, REFHEIE. 20mZER D, -20C TAIE X THREL =,

dERARER, #RAE: GE. KRELZ AKRKIC, K& ME. IR\, EMOZE. 0K
HLZERE. RREZHRSRIEHE5%24, 48BRIBICEmRLZ, £/-. AR
Fi3. BEERK. MEREBLVOEEZICET &% To 7.

3) HBREDOHIIREE

a) B OFEM 1 BEATL DELEMORED - XX ORAZ. 2 BAiL D EEOE
MERABKRTRET., WInNbEELE,
b)iEBRATA D& BRs X DIBRBF Z TR, BEFITDOWTHRH L.

4) HEBREOR &R

MBOERTD. HREOLZEICH L T22ERERZED. BREREHHOE THAR
ETOEFEHR L. BEANRERL - #BREICIEYZLEZT, HBRELER
MLEEHLIZSE, TORATHABREZDIETSI LU,

REFEWHEE (SIIE ]
EDTA-2NaA D OFMEICIO mIOEMEHFER L. 1) >/ 3KKX DDNAZ#EF v b
gene DEFAERI(wt) & 2 BB DO REARAL R

1. de MoraisS D L7z AiEDIC—EEEEMAIT o7,

(Genomix, Talent,
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exon SOAEE(CYP2C19mI1 YDk H T, $RIDNA (200 ng)iZ 10X PCR buffer (10 mM Tris.
HCI, pH 8.3, 50 mM KCl, 0.01% gelatin). 200 x MOANTP (dATP, dCTP, dGTP, dTTp). 0.2 1
M®D 7 <41 <—. 1.25 unit® AmpliTaq DNA polymerase (Perkin Elmer). 1.5 mM MgCl2Z il Z .
LEAOuIEL. LUTICRIRHETEEEZTTS /2.

exon 5 ~ exon4d
£ a7
initial denaturation step at 94°C for 5 min = = £ T
M 3 =} 2 =
denaturation at 94°C for 1 min @2 3 4 (& © O
annealing at 57°C for 1 min exon 5 exon 4
extension at 72°C for 2 min LA L 40cycles
final extension step at 72°C for 5 min
- e 0 $ TS, S 603 bp—e=
HIRBE R L, PCREMIZSmal% 16 unithl X, 37°C. 3FffElM > FaX—2 3293
b
= STk e 310 bp—= p
271 bp
194 -.— 169 bp
exon 4DZE B(CYP2C19m2)D¥i . $%IDNA (200 ng)i= 10X PCR buffer (67 mM Tris. 118 bp—s= ~—120bp o
HCI, pH 8.8, 17 mM (NH4)2S04, 10 mM § -mercaptoethanol, 7 « M EDTA, 0.2 mg/ml bovine 125p —=

~a— 49 bp
serum albumin). 200 £ MOJNTP (dATP, dCTP, dGTP, dTTp). 0.25uMD T 51 ¥ —, 2.5

unit® AmpliTaq DNA polymerase (Perkin Elmer), 5 mM MgChzflz. 28%50ul&L. B
TIORTEGETHEIELZTTS /=,
initial denaturation step at 94°C for 1 min

Fig. A-2 Analysis of DNA in various genotype patterns for CYP2C19 gene. Lanes 2, 3, and 4 represent the
results of PCR amplification and digestion with Sma I to detect CYP2C19m1, and lanes 5, 6, and

denaturation at 94°C for 1 min 7 represent PCR amplification and digestion with Bam HI to detect CYP2C19m2. Arrows to the
; o . left of the panel indicate the size of the molecular weight markers shown in lane M.

annealing at 55°C for 1 min

extension at 72°C for 1 min LA £ 30cycles

final extension step at 72°C for 14 min

Gt
HIPRBER IR |, PCREMIZ BamHI %24 unitfl . 37°C. 381 > FaX—2 327 (%1 %]
% T Cfveies BIVEFRERE S IR BN OB OB EE S L O FIERE &I 13— TR B S s
HPRLERZIT, 3% 7 A0— 2ABKKENICEBE L. BEESKE)/ Y — > &Fig.A-21C R —— of var ance, ANOVAYE(EH L. S&IFMTEIZIE LSDIE (least-significant-

RY, difference method) 2 v 72,

-70- -71-



ZHEEIFARRICHEE T 2EZREZHoIIT 5 BRYT. HIBIBSES#T (stepwise discrimi- o, E70. 2BFRMIDHEITIZ, Wilcoxon testa{E [ L 72,

nant function analysis, DFA)% 4T - 72, Table4 (Z/R LA BRIZOWLWTHRET AR 720 EBD

S TR, HEEREMAIHED ¢ EABZEL L. BWEADORD SNV BHEHLEH (FME ]
ZEORIERANRBE L BEROSEEIHBIZINE0WE (x EOUE) 253 5, 2HEDOFYED BRI, Wilcoxontest{FA L7c, 70, 2R OB

M OESEOBERARBMEEADRE L y REIZL VG L, #4488 2PB, PHT, Spearmen® AL AEBEGREUIC K O FFAl & N A 700 AFHEEIR. @FE O BMHAMIZ N WK
CBZ. VPA, 7% /S5 I K, 7Y I N RUYPTEELREYOFH L/BONS 2 HOMIMHIZEN TS 50N 5,

BROHR/ Y — L LT, MRBEOFHMT b7, £hEhOEY) & BT IRA
THBRENDIENT EMS IRICEXBNB 1T - 72, 1) AL, phenytoin R A &
phenytoin+carbamazepinefiR B DRI % thds s 2 54, B |Z(dcarbamazepinel| H4 D £
MLEEFICIRALTNSEEE, £, BHFITL2BELUNOEYOIRA LIT-> T 5%
BEREOBRAET -7 DEIEANBEO oNEWBELRB L CBE = ET 556
BE ST SEIFERICINA . fORIFRAbRABICEDLEZE L THI, ULDuz®E
BL. BREREICDONT 2X2 SEEREER L mENZ 72,
rEE, IPEE. FREFEIIODVLCTORIEFRRREREOELIC . RERICEEA
BIZLD y BMEAFERA LI, o, REBEEORVEIEA T YatesOMIEATT > 70 E
FEDO#RETIR. FIAE. ZREEORBHEFRMELZELT 556, KEEE2TOR/MEN S K
KIEZ T/HAAICEH L, BRAETRIUONSHEICLOBREEZITL. BETHOED
IMNEWMEZRBRAMEL L7
RZIL. ROoNCRABLUTOEEZFRTICOASTREFANRE LICBEOER (BF
V27770457 —EUK) 2T Ui, RIBRAMBELT T, BIFEFARIR LIERBHED
HEEPMTREE. BARBEESEA tBREICLIO R L, BEICELSEBE) 77
Ty —EU, o, FHEOLK T HOE. MBOSBOBRENELWGEICIE
Student' t-testa | 75 534213 Welch's t-testx 1T - 72,
[(FI%E]
ZHEOTFAEOLK T, 3L LD EITIE —JThALES BT (one way analysis

of variance, ANOVA)AZEF L, ZEHKEICIZ. LSDH: (least-significant-difference method)%

-72- 73



3)

6)

7)

9)

10)

11)

51 F SCHR

D.G.Grahame-Smith and J.K.Aronson: The oxford of clinical pharmacology and drug
Univ Press, 1984.

D.H.Lawson: Pharmacoepidemiology: a new discipline, Br. Med.J., 289:940 (1984)

HKEER: EXREFE. NE-EORIER-. vol.64:628 (1989).

w\ﬁ

M.J.Eadie: Formation of active metabolites of antiepileptic drugs: a review of their pharma-

cokinetics and therapeutic significance, Clin.Pharmacokinet. , 21:27 (1991).
A.K.Scott:Stereoisomers and drug toxicity, Drug Safety, 8:149 (1993).

[.A.Choonara, S.Cholerton, B.P.Havnes, A.M.Breckenridge and B.K.Park: Stereoselective

interaction between the R-enantiomer of warfarin and cimetidine, Br.J. Clin. Pharmacol. . 21:
271 (1986).

S.M.F.de Morais, G.R.Wilkinson, J.Blaisdell, K.Nakamura, U.A.Meyer and J.A.Goldstein
: The major genetic defect responsible for the polymorphism of S-mephenytoin metabolism in

human, J.Biol.Chem. , 269:15419 (1994).

S.M.F.de Morais, G.R.Wilkinson, J.Blaisdell, K.Nakamura and J.A.Goldstein: Identifica-
tion of a new genetic defect responsible for the polymorphism of (S)-mephenytoin metabo-

lism in Japanese, Molecular Pharmacol., 46:594 (1994).

M.J.Brodie and J.Feely: Practical clinical pharmacology. Therapeutic drug monitoring and

clinical trial, Br.Med.J., 296:1110 (1988).

M.S.Porta and A.G.Hartzema: The contribution of epidemiology to the
Intell.Clin.Pharm. . 21:741 (1987).

of drugs, Drug

Anonymous: Adverse reactions to anticpileptic drugs: a multicenter study of clinical practice.

Tl

13)

14)

16)

17)

18)

19)

20)

Collaborative Group for Epidemiology of Epilepsy, Epilepsia, 27:323 (1986).

P.D.Williamson,D.M.Treiman,J].0.McNamara,C.B.McCutchen,R.W.Homan,W.E.Crill, M
.F.Lubozynski,N.P.Rosenthal and A.Mayersdorf: Comparison of carbamazepine,
phenobarbital, phenytoin, and primidone in partial and secondarily generalized tonic-clonic

scizures, N.Engl.J.Med., 313:145 (1985).

J.G.Millichap and F.Aymat: Treatment and prognosis of petit malepilepsy, Pediatric Clinics
of North America, 204:192 (1968).

R.A.Buchanan and J.A.Allen: Diphenylhydantoin (Dilantin) and phenobarbital blood levels in
epileptic children, Neurology. 21:866 (1970).

J.L.Herranz.J.A.Armijo and R.Arteaga: Clinical side effects of phenobarbital, primidone,
phenytoin, carbamazepine, and valproate during monotherapy in children, Epilepsia, 29 1794

(1988)

A.Troupin,L.M.Ojeman and L.Halpern: Carbamazepine -a double- blind comparison with

phenytoin, Neurology, 27:511 (1977).

W .Froscher,M.Eichelbaum and G.Hildebrand: Prospective studies on epilepsy therapy with

N.Simonscn.P.Z.Olscn and V.Kuhl: A comparative controlled study between carbamazepine
and diphenylhydantoin in psychomotor Epilepsia, 17:169 (1976).

A.Covanis,A.K.Gupta and P.M.Jeavons: Sodium valproate: monotherapy and polytherapy,
Epilepsia, 23:693 (1982).

W.Frosher,H.U.Schulz and R.Gugler: Antiepileptic with valproinic acid.

Correlations of side effects and serum levels of valproinic acid, Fortschr.Med.. 97:1464

(1979).

P.M.Jeavons and J.E.Clark: Sodium valproate in treatment of epilepsy, 2:584

75



22

23)

24)

26)

27)

30)

31)

(1974).

T.H.Jones: Sodium valproate-induced menstrual disturbances in young women, Hormone

Res.. 35:82 (1991).

Mecter.J.K.Penry,L.D.Smith and B.G.White: The efficacy

of carbamazepine combinations in epilepsy, Clin.Pharmacol. Ther. , 18:733 (1975).

and T.Aoyama: Therapeutic
drug monitoring services at kvushu university hospital in Japan, Drug Intell. Clin. Pharm. .

24:629 (1990).

P.J.M.Guelen,E.Van Der Kleijen and U.Woudstra,"Clinical Pharmacology of Anti-epileptic
Drugs” ed. by H.Schneider,D.Janz,C.Gardner-Thorpe.H.M einardi and A.L.Sherwin,
Springer-Verlag, Berlin, pp2-10 (1975).

E.H.Revnold and S.D.Shorvon:Monotherapy or polytherapy for epilepsy ?, Epilepsia, 22:1
(1981).

D.M.Turnbull,M.D.Rawlins,D.Weigtman and D.W.Chadwick: Plasma concentrations of
sodium valproate: thier clinical value, Br.Med.J., 290:815 (1983).

P.J.Thompson and M.R.Trimble: Anticonvulsant serum levels: relationship to impairments of

cognitive function, J .Neurol. Neurosurg. Psychiat, .46:227 (1983).

P.J.Thompson and M.R.Trimble,"Intemational Congress and Symposium Series",Academic

Press, London, pp.33-38(1981).

K.W.Sommerbeck,A.Therlgaard, K.E.Rasmussen,V.Lohren,L.Gram and K. Wulff:

Valproate sodium: evaluation of so-called psychotropic effect. A controlled study, Epilepsia,
18:159 (1977).

E.F.Hridberg and M.Dam: Clinical pharmacokinetics of anticonvulsants,

Clin.Pharmacokinet. . 1:161 (1976).

-76-

32)

33)

34)

37)

38)

39)

4())

11)

42)

der Kleijen,T.T.Oei and R.A.dcZeeuw: Kinetics of
carbamazepinc and carbamazepine-epoxide, deterimed by use of plasma and saliva,

Clin.Pharmacol.Ther. , 23:320 (1978).

J.F.Schoeman,A.A Elya,E.M.Brett and P.T.Lascelles: Correlation between plasma
carbamazepine-10),11-epoxide concentration and drug side effecrs in children with

epilepsy. Develop.Med.Child.Neurol. |, 26:756 (1984).

J.Bruni: Phenytoin-Toxicity. In :Antiepileptic drugs, 4th edition, edited by R.H.Levy,
and B.S.Meldrum, pp.345, Raven Press, NY (1995)

P.J.Thompson and M.R.Trimble: Anticonvulsant drugs. Cognitive function and behavior,

Epilepsia. 24 (suppl. 1):S55 (1983).

E.H.Reynolds: Serum levels of anticonvulsant drugs. Interpretation and clinical value,

Pharmacol. Ther., 8:217 (1980)

T.F.Blaschke,P.J. Mcffin,K.L.Melmon and M.Rowland: Influence of acute viral hepatitis on
phenytoin kinetics and protein bindings, Clin.Pharmacol. Ther. , 17:685 (1975).

W.D.Hooper,D.K.Du Betz,F.Bochner.L.H.Cotter,G.A.Smith,M.J.Eadie and J.H.Tyrer:
Plasma protein binding of carbamazepine, Clin. Pharmacol. :433 (1975).

H.Biltz: Uber die Konstitution der Einwirkungsprodukte von substituierten Hamstoffen auf
Benzil and uber cinige neuc Methden zur Darstellung der 5,5Diphenylhydantoin, Berl.Dtsch.

Chem.Ges. . 41:1379 (1908).

H.H.Merritt and T.J.Putnam: A ncw series of anticonvulsant drugs tested by experiments of

animals, Arch.Neurol. Psychiatr. , 39:1003 (1938).

J.Bruni:Phenytoin. In:A textbook for the clinical applivationof therapeutic drug monitoring,

cdited by W.J.Tavlor, pp253-267. Abbott (1988).

and A.J.Glazko: of 5,5-
diphenylhydantoin (Dilantin) in animals and man, J.Pharmacol. Exp.Ther ., 118:270 (1936).

2.



43)

44)

15)

46)

47)

48)

49)

50)

A.J.Glazko,T.Chang.J.Baukema,W.A.Dill.J.R.Goulet and R.A.Buchanan: Metabolic dispo-
sition of diphenvlhydantoin in normal human subjects following intravenous administration,

Clin.Pharmacol. Ther. . 10:498 (1969).

F.Martz.C.IIl.Failinger and D.Blake:Phenytoin teratogenesis: Correlation between
cmbrvopathic cffect and covalent binding of putative arcne

tissue. J.Pharmacol. Exp. Ther. . 203:231 (1977).

metabolitc in gestational

T.C.Butler,K.H.Dudley,D.Johnson and S.B.Robert: Studics of the metabolism of 5,5-

relating to the stereoselectivity of the hydroxylation reactions in
man and the . 199:82 (1976).
L.Fattore. M.Stablein, G.Bredfeldt, M.Moran and J.M.Doherty-Greenberg:
Gingival hyperplasia : a side effect of nifidipine and diltiazem, Special Care in Dentistry. 11:
107 (1991).

S.Barclay, J.M.Thomason, J.R.Idle and R.A.Seymour: The incidence and scverity of

nifedipine induced gingival over-growth, J.Clin. Periodontol. , 19;311 (1992).

TRAHE. B OKE. Iin R, MEE—E MRIcEI2T7 2= b1 VOMES
& UALIRZER K EEL:CYP2CA T FEDRIRAIZ Y & OB, B E) E. 7.
Supplement,127 (1992).

S.Fritz,W.Lindner,I.Roots,B.M.Frey and A.Kupfer: Stereochemistry of aromatic phenytoin

hydroxylation in various drug hydroxylation phenotypes in human, J.Pharmacol. Exp. Ther.

241:615 (1987).

J.A.Goldstein, M.B.Faletto, M.Romkes-Sparks, T.Sullivan, S.Kitareewan, J.L.Raucy,
J.M.Lasker and B.I.Ghanayem: Evidence that CYP2C19 is the major (S)-mephenytoin 4'-
hydroxylase in human, Biochem., 33;1743 (1994).

Y.Horai,M.Nakano,T.Ishizaki,K.Ishikawa,H-H.Zhou,C-L.Liao and L-M.Zhang:
Mectoprolol and mephenytoin oxidation in far oriental

subjccts:Japanese versus mainland Chinese, Clin. Pharmacol.

_78-

W
o
N

53)

60)

61)

62)

O.P.Kinball: The treatment of epilepsy with sodium diphenyl hydantoinate JAMA, 112:1244
GO89y:

L.A.Klar: Gingival hyperplasia during dilantin-therapy;A survey of 312 patients, J.Public
Health Dent., 33:180 (1973).

R.T.Butler,K.L.Kalkwarf and W.B.Kaldahl: Drug-induced gingival hyperplasia:phenytoin,
and nifedipine, JAm.Dent.Assoc. , 144:56 (1987).

D.Lederman,H.Lumerman,S.Reuben and P.D.Freedman: Gingival hyperplasia associated

with nifedipine therapy, Oral Surg.Oral Med.Oral Pathol., 57:620 (1984).

G.P.Wysocki,H.A.Gretzinger,A.Laupasis,R.A.Ulan and C.R.Stiller: Fibrous hyperplasia of
the gingiva:a side effect of A therapy, Oral Surg. Oral Med.Oral Pathol., 55:274

(1983).

J.Seager,D.L.Jamison.J.Wilson.A.R.Hayward and J.F.Soothill: [gA

deficiency,epilepsy.and phenytoin treatment. Lancet, 2:632 (1975).

J.A.Aarli and O.Tonder: Effect of anticpileptic drugs on serum and salivary IgA, Scand.J.

Immunol.. 4:391 (1975).

J.A.Aarli: Changes in serum immunoglobulin levels during phenytoin treatment of epilepsy.

Scand. . 54:423 (1976).

B.N.Slavin.G.M.Fenton.M.Laundy and
epilepsy., J.Ncurol.Sci . 23:353 (1974).

Scrum immunnoglobulins in

R.A.Gaillard :
J.Med.. 256:76

therapy for gingival hyperplsia due to dilantin, New Englan

fJ1l IESE : Phenytoin|Z & % thi A SEREIEARSE O RBURIT 1B T 5 REFRIKRET.
%5 2 %% Phenvtoin|Z L A 7 L IILF — RGO REB — BER T L ILF—2F&E LT,
94:843 (1982).

-79-



63)

64)

63)

66)

67)

68)

69)

70)

73)

and J.Vittek: Specific 5-alphadihydroteststerone
receptors in human gingiva, J.Clin. Endocrin.Metab. , 47:1378 (1978).

D.D.Bonnycastle and A.F.Bradley: Diphenylhvdantoin and the release of adrenocorticotropic
hormon in the albino rat, Endocrinology, 66:355 (1960).
P.Vexiau.J.Fiet.P.Boudou.J.M. .Hardy J.F.Bach and
G.Cathelineau: Increase in plasma 3-alpha-androstane-3-alpha, 17-beta-diol glucuronide as a
marker of peripheral androgen action in hirsutism:a side effect induced by cyclosporine A,

J.Steroid. Biochem. , 35:133 (1990).

and R.Frairia: Hormonal and clinic evaluation of

patients with moderate body hair growth, Contraception, 48:47 (1993).

T.M.Hassel and C.G.Cooper: Phenytoin-induced gingival overgrowth in a mongrel cat
Teratology and Gingival Pathology. T.M.Hassel. M.C.Johnston,
K.H.Dudlev (eds), Raven Press,New York,1980,pp.147-162.

T.M.Hassel and R.C.Page: The major metabolite of phenytoin (Dilantin) induces ginigival-
overgrowth in cats, J. Peridont.Res. , 13:280 (1978).

T.Modeer,G.Dahllof and P.Otteskog: The effect of the phenytoin metabolite p-HPPH on
proliferation of gingival fibroblasts in vitro, Acta.Odontol.Scand. , 40:353 (1982).

T.M.Hassell: Epilepsy and the oral manifestations of phenytoin therapy. Karger Publishers.,
Basel.1980,pp154-173.

W .B.Hall: Dilantin hyperplasia, J. Perisont.Res., 4:36 (1969).

S.D.Ciancio: Gingival hyperplasia and diphenylhydantoin:A longitudinal study.J. Dent.Res.
49:Spec Issue A, 65(Abstr), 1970.

[.Nuki and S.H.Cooper: The role of inflamation in the pathogenesis of gingival enlargement

during the administration of Dph in cats, J. Peridont.Res. , 7:102 (1972)

-80-

74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

J.G.Fitchic,R.W.Comer,P.H.Hanes and G.W.Reeves: The reduction of Phenytoin-induced
gingival overgrowth in a disabled patient:a case report,Compendium ,10:314(1989).
M.Kantor and T,Hassell: Increased accumulation of sulfated glycosaminoglycan in culture of

human fibroblasts from phenytoin-inducedgingival overgrowth, J. Dent.Res., 62:383 (1983).

B.K.Hall and C.A.Squirc: Ultrastructural quantitation of connective tissue changes in

phenytoin-induccd gingival overgrowth in the ferret., J.Dent.Res., 61:9442 (1982).

T.Hassell and G.Gilbert: Phenytoin sensitivity of fibroblasts as the basis for susceptibility to

gingival enlargement, Am.J. Pathol., 112:218 (1983).

Q.T.Smith,M.J.Hamilton,M.H.Bires and B.L.Pihlstorm: Salivary and plasma IgA of seizure
subjects receiving phenvtoin. Epilepsia, 20:17 (1979).

J.A.Setterstorm. S.A.D'Allssandro, R.F.Godat : Immunoglobulins in peridontal tissues: Il
Concentrations of immunoglobulins in dilantin induced and idiopathic gingival hyperplastic

tissues, J. Peridontol., 51:25 (1980).

R.S.Brown,W.T.Bcaver and W.K.Bottomley: On the mechanism of drug-induced gingival
J.Oral.Pathol.Med. , 20:201 (1991).

E.J.Bardana.J.D.Gabourel,G.H.Davis and S.Graig: Effects of phenytoin on man's
immunity. Evaluation of changes in serum immunoglobulins,complement,and antinuclear

antibody, Am.J. Med., 74:289 (1983).

P.J.Grob and G.E.Herold: Immunological abnolmalities and hydantoins,Br.Med.J., 2:561
(1972).

T.Hassell and E.Stanek I : Evidence that healthy human gingiva contains functionally

heterogencous fibroblast subpopulations, 28:617 (1983).

T.M.Hasscll: gingival hyperplasia:Drug-induced abnormality of
connective tissuc, Proc.Natl.Sci. USA , 73:2902 (1976).

-81-



853)

86)

87)

88)

89)

90)

91)

93)

94)

A.T.Vernilloand N.B.Schwartz: The effect of phenytoin (3,5-diphenylhydantoin) on human
gingival fibroblasts in culture, J. Peridont.Res., 22:307 (1978).

L.S.Moyv.E.M.L.Tan,R.Holmess and J.Uitto: Phenytoin modulates connective tissue
metabolism and cell proliferation in human skin fibroblast cultures, Arch.Dermat., 121;79

(1985).

K.Benvenisten and M.Bitar: Effect of phenytoin cultured human gingival fibroblasts,
Phenytoin-induced Teratlogy and Gingival Pathology. T.M.Hassell, M.C.Johnston,

K.H.Dudley (eds), Raben Press, New

W.G.Shafer: Responce of radiated human gingival fibroblast-like cellsto dilantin sodium in

tissue culture, J.Dent.Res., 44:671 (1965).

7 x = b A P PIHETEAE F R R DL FAOSEE
U DU T -, B fE &S, 27:1047 (1988).

T.Modeer and G.Andersson: Reguration of epidermal growth factor receptor metabolism in

oingival fibroblasts by phenvtoin in vitro, J.Oral. Path.Med. , 19:188 (1990).

T.M.Hassell: In vivo and in vitro studies of the pathogenesis of phenytoin induced
connective tissue alterations in the gingivae.Thesis,seattle, Washington.University of

Washington,1978.

R.E.Dill and G.R.Farmer: Phenytoin-induced DNA synthesis and inositol 1.4,5-triphos-
phate formation in L-929 fibroblasts, Experientia ,47:728 (1991).

T.Andersson, C.G.Regardh, Y.C.Lou, Y Zhang, M.L.Dahl and L.Bertilsson: Polymorphic
hydroxylation of S-mephenytoin and omeprazole metabolism in Caucasian and Chinese

subjects, Pharmacogenetics , 2: 32 (1992).

L.Bertilssonand W.Kalow: Why are diazepam metabolism and polymorphic S-mephenytoin

hvdroxylation associated with each other in white and Korean populations but not in Chinese

N

95)

96)

97)

98)

99)

100)

101)

102)

103)

population ? Clin.Pharmacol. Ther. , 53: 608 (1993).

E.Skjelbo, K.Brosen, J.Hallas and L.F.Gram: The mephenytoin oxidation polymorphism in
partially responsible for the N-demethylation of imipramine, Clin. Pharmacol.Ther. , 49: 18
(1991).

S.A.Ward, T.Walle, U.K.Walle, G.R.Wilkinson and R.A.Branch: Propranolol's metabolism
is determined by both mephenytoin and debrisoquine hydroxylase activities, Clin. Pharmacol.

Ther., 45: 72 (1989).

M.Jurima, T.Inaba, D.Kadar and W.Kalow: Genetic polymorphism of mephenytoin p(4')-
hvdroxylation: difference between Orientals and Caucasians, Br.J. Clin. Pharmacol. , 19: 483

(1985).

K.Nakamura, F.Goto, W.A.Ray, C.B.McAllister, E.Jacqz, G.R.Wilkinson and
R.A.Branch: Interethnic differences in geneic polymorphism between Japanese and Caucasian

population, Clin. Pharmacol. Ther. , 38: 402 (1985).

G.Tybring and L.Bertilsson: A methodological investigation on the estimation of the S-
mephenytoin hydroxylation phenotype using the urinary S/R ratio, Pharmacogenetics, 2:241
(1992)

Y.Zhang, R.A.Blouin, P.McNamara, J.Steinmetz and P.J.Wedlund: Limitation of the use of

the urinary S/R-mephenytoin ratio in pharmacogenetic studies, Br.J.Clin.Pharmacol ., 31:350

(1991)

C.J.Doecke, M.E.Veronese, S.M.Pond, J.O.Miners, D.J.Birkett,
M.E.McManus; Relationship between phenvtoin and tolbutamide hydroxylations in human

liver microsomes, Br.J.Clin.Pharmacol. , 31:125 (1991).

M.E.Veronese, C.J.Doecke, J.0.Miners, D.L.P.Rees,

U.A.Meyer and D.J.Birkett: Site-directed mutation studies of human liver

cytochrome P-450 isoenzymes in the CYP2C subfamily, Biochem.J.,289:533 (1993).

S.L.Wang, J.D.Huang, M.D.Lai and J.J.Tsai: Detection of CYP2C9 polymorphism based

-83-



105)

106)

107)

108)

109)

110)

111)

on the polymerase chainreaction in Chinese, Pharmacogenetics ,5:37 (1995).

M.J.Stubbins. L.W.Harries, G.Smith, M.H.Tarbit and C.R.Wolf: Genetic analysis of the
human cytochrome P450 CYP2C9Y locus, Pharmacogenetics ,6:429 (1996).

D.R.Sohn, K.Kobayashi, K.Chiba, S.G.Shin and T.Ishizaki; Disposition
and metabolism of omeprazole in extensive and poor metabolizers of S-mephenytoin 4'-
hydroxylation recruited from an Oriental population, J. Pharmacol. Exp. Ther. , 262: 1195
(1992).
[.Ieir, A.Urae. M.Kimura. S.Irie. T.Amamoto
. K.Nakamura, S.Nakano and S.Higuchi: Pharmacokinetics of omeprazole (a substrate of
CYP2C19) and comparison with two mutant CYP2C19m1 in exon 5 and CYP2C19
m2 inexon inlJapanese, Clin.Pharmacol. Ther ., 59:647 (1996).
M.Chang, M.L.Dahl, E.Gotharson and L.Bertilsson: Use of omeprazole as a
probe drug for CYP2C19 phenotype in Caucasians: comparison with S-
mephenytoin hydroxylation phenotype and CYPC19 genotype, Pharmacogenetics ,S :35

(1995).

J.D.Balian, N.Sukhova, J.W.Harria, ].Hewett, L.Pickle. J.A.Goldstein, R.L.Wooslev and
D.A Flockhart: The hydroxylation of omeprazole correlates with S-mephenytoin metabolism:

A population study. Clin.Pharmacol. Ther. , 57: 662 (1995).

A.Richens: A study of the plasma pharmacokinetics of phenytoin in epileptic patients, and the

development of a nomogram for making close increments, Epilepsia, 16: 627 (1975).

M.Albani, M.Gabriel and P.A.Toseland; The HPPH/phenytoin ratio in urine (phenytoindex)
as a paramcter for phenytoin requirement prediction in childhood, In: Antiepileptic Therapy:
advances in Drug Monitoring, pp. 41-46, S.1.Johannessen, P.L.Morselli, C.E.Pippenger,
C.E.Richens, D.Schmidt and H.Meinardi (eds) Raven New York, (1980).

C.Hoppel, M.Garle, A.Rane and F.Sjoqvist; Plasma concentrations of 5-(4-hydroxyphenyl)-
5-phenylhydantoin in phenytoin-treated patients, Clin.Pharmacol. Ther ., 21 :294 (1977)

-84-

113)

114)

116)

117)

118)

119)

A.J.Glazko, F.E.Pcterson, T.Chang, W.A.Dill, T.C.Smith and R.A.Buchanan: Phenytoin
metabolism in subjects with long abd short plasma halflives, Ther.Drug Monit., 4 :281
(1982).

P.Vermeij, D.Fcrrari, O.J.S.Buruma, H.Veenema and F.A.de Wolff; Inheritance of poor
phenytoin parahydroxylation capacity in a dutch family, Clin.Pharmacol. Ther. , 44 :588
(1988)

M_.Eichelbaum; Genetic polymorphism of sparteine/debrisoquine oxidation, ISI Atlas Sci.:

Pharmac. 2: 243 (1988).

J.R.Idle and R.L.Smith; The debrisoquine hydroxylation gene: a gene of multiple

conscquence. In: Proccedings of the Second World Conference on Clinical Pharmacology and

Therapeutics, pp. 148-164, L.Lemberger and M.M.Reidenberg (eds) Am.Soc.Pharmacol.
Bethesda. (1984).

F.A.de Wolff. P.Vermeij, M.D.Ferrari, O.J.S.Buruma and D.D.Breimer; Impairment of
phenytoin parahydroxylation as a cause of severe intoxication, Ther.Drug Monit., 5 :213

(1083).

E.Stciner, G.Alvan, M.G.J.H.Maguire, M.L.S.-O.Nilson, T.Tomson, J.S.McClanahan,
and F.Sjoqvist: The debrisoquin hydroxylation phenotype dose not predict the metabolism of

Clin.Pharmacol. Ther. , 42: 326 (1987).

M.E.Veronese. P.I.Mackenzie. C.J.Doecke, M.E.McManus, J.O.Miners and D.J.Birkett:
Tolbutamide and phenvtoin hvdroxylations by cDNA-expressed humanliver P450

Biochem.Biophyd.Res.Commun. , 175: 1112 (1991).

S.Chen, R.A.Blouin, Z.Mao, L.L.Humphries, Q.C.Meek, J.R.Neill,
W.L.Martin, and The cytochrome P450 2D6 (CYP2D6) enzyme
polymorphism: screening costs and influence on clinical outcomes in psychiatry,

Clin.Pharmacol. Ther. D22 (1 996).

C.Sachse, J.Brockmoller, S.Bauer and [.Roots: Cytochrome P450 2D6 variants in a

Caycasian population: allele and phenotypic consequencies,

s



121)

123)

124)

126)

127)

128)

129)

Am.J.Hum.Genet .,60:284 (1997).

P.F-Salguero, S.M.G.Hoffman, S.Cholerton, H.Mohrenweiser, H.Raunio, A.Rautio, 130)
O.Pelkonen, J.Haung, J.R.Idle and F.J.Gonzalez: A genetic polymorphism in
coumarin 7-hydroxylation: sequence of the human CYP2A genes and identification of variant
CYP2AG6 alleles, Am.J.Hum.Genet. ,57:651 (1995).
131)

H.Kraul, A.Kojo, E.Salmela and O.Pelkonen: Interindividual variability of

coumarin 7-hydroxylation in healthy volunteers, Pharmacogenetics, 227 (1992)

P.Lagerstrom and A.J.J.Wood: Ethnic and genetic determinants of omeprazole
disposition and effect, Clin.Pharmacol. Ther. (1996).
M.Chang, G.Tybring, M.Dahl, E.Gotharson, M.Sagar, R.Seensalu and L.Bertilsson:
Interphenotyvpe differences in disposition and effect on gastrin levels of omeprazole-

suitability of omeprazole as a probe for CYP2C19, Br.J.Clin.Pharmacol .,39:511 (1995)

D.B.Smith, S.G.Goldstein and A.Roomet; A comparison of the toxicity effects of the
anticonvulsant eterobarb and phenobarbital in normal human volunteers, Epilepsia, 27 :

149(1986).

R.J.Sauchuk and L.L.Cartier: Liquid-chromatographic method for simultaneous
determination of phenytoin and 5-(4-hydroxyphenvl)-5-phenylhvdantoin in plasma and urine.

Clin.Chem.,26:835 (1980).

R.D.Chelberg, S.Gunawan and D.M.Treiman: Simultaneous high-performance liquid
chromatographic determination of carbamazepineand its principal metabolites in human

plasma and urine, Ther.Drug Monit.,10:188 (1988).

S.Eto, H.Noda, A.Noda: Chiral separation of barbiturates and hydantoins by reversed-phase
high-performance liquid chromatography using a 25 or 5() mm short ODS cartridge column

via j-cyclodextrininclusioncomplexes, J.Chromatogr.,579:253 (1992).

S.Eto, H.Noda, A.Noda: Simultaneous determination of antiepileptic drugs and their

metabolites, including chiral compounds, via A -cyclodextrin complexes by a

-86-

column-switching chromatographic technique, J. Chromatogr.B, 658:385 (1994).

J.H.Poupaert, R.Cavalier, M.H.Claesen and P.A.Dumont: Absolute configuration of the
major metabolite of 5,5-diphenylhydantoin, 5-(4'-hydroxyphenyl)-5-phenylhydantoin.
J.Med.Chem. ,18:1268 (1975).

T.C.Butler, K.H.Dudley, D.Johnson and S.B.Roberts: Studies of the metabolism of 5,5-

diphenylhydantoin relating principally to the stereospecificity of the hydroxylation reactions in

man and in the dog, J.Pharmacol. Exp. Ther. ,199:82 (1976).

-87-



AR AT EHBHICHICY . HIGHRETHEEE, AKREAED £ LN KFERER
HEMRREEEFLE W BERICOLIVEIRBOEEZRLET, $/2. KH
XOF EDIZEL ., HRUISMEEERE, MM E & F LAANUNKFERFEBREEF R
EMEHEFEE SR BEE. WNRFEEFBEXRFRE FBHRXEEL ST,
NMMKRFRFEBH B RBTEHES  F R XBIEIRICEA TR LET,

RO KRF IR EEFZESFBRICICTITHNIBDTH Y. BITITHCD . #ia
(ARE S EE, ML F LCRINUNKFEES BRI ERESE &FILBEEE.
NMKRFRERF €7 — WHBEZER. BTN KFEFEBFE MR RER  FH KR
BhEdE. NMKRFEFBERERFHM S ULEPE IO BRSO LE T,

T, AMEOFITICHB AV IZEF LcEE BB ANERLE L. MIHETF
BEHITESCBESN I LET EEDIT, e LHBIE. HRET IV FE LUK EESES
Mt BT FIER 7S © TR R OGS AE . BB FRE4F4 10FE C RS
O -l

T, AARABEL T, BYOLITICHBIE. @fFEL 7230 & UcERER KFR
FHE (LRE BT, B F2EICESS. #@FEC LIV E LB IRT -1
DHEBHEHFITEC BRI LE T,

S oIl AMRICZREEBERAE N CIEE, AFROKBICHB S fFEE K0 E
LIcEFREABERBARERE - 7 — HILHE /K. RAHBEEER. AL
rRICEATERHHOEERLE T,

EIS, ARAZ EDBHIIHID ZLDOFEFEMFIZL KA
LEJ,

-88-






