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Age
female:112 20-29
30-39
40-49
50-39
male:115 mean=42.8
SID=NRES
70-79
50 100 150 200 250 0 20 40 60 80 100
Seizure free
1-2 times/year
3-11 times/year
1-3 times/month
1-6 times/month
mean=3.11 .
SIS Seizure Frequency
50 100 0 50 100 150
e W
ErEs Rrr Seizure type
WAL FAE
ZIRERIRILFRAE
RIEBFENE
1A O —RE
2% ERRREE
D2 RFEE
0 S0 100 200

Fig. 1 Distribution histgram of patient's characteristics

Table 2

Side effect

No side effects

Central nervous system

Somnolence

Mental function impairment

Slowness of mentation

Headache

Vertigo

Diplopia and other ocular
disorders

Tremor

Ataxia

Skin and connective tissue

Gingival hyperplasia
Skin rash
Hypertrichosis

Digestive tracts

Dry mouth
Constipation
Anorexia

ausea or vomiting

Miscellaneous

Total

General fatigue
Dysmenorrhea
Weakness

Summary of side effects and incidences

n

77

76
42
39
29
18

16

35
34
14
14

47
7
11

(%)
33.9

335
18.5
17.2
16.3

7.9

Totals

40

97

The sum of the side effects outnumbers the number of patients with side effects

(227) because some patients reported two or more than events each.



F2I RAEXEYIIRIEHARRER

ZaIEAORBELRAEN RS (Fig. 2)
HFRHIERDIRSKUICBZE K UNR /D7 ¥ E L ZEMARM T 5 2E TRUMEE IS
(L FNEFNOEMARAT LBEDI 9%, 42.7%IZ8H SN T o, PHT, 745/
Z 1 N, PBZRHT 5 BEDORBFERIIHKITIODATE TH » 700 KIMIBREEIRT . EF K
SRR LICBETIE, EMFORBBBICKEBEIR SN TIRIF20%H[ % TH - 72,
WARIL EDRBEIK, R EFHRBCTRERLEOHRBERTT €Y /5 I KPRy
CTEYELZREYMAERMT 2BEORBEENB-15%LEBEMNZ OO, {OEHTIE
WINBIORLLTTH 70, KE - #EHEBEROERBIEIT LY/ F I N R/
TEE L REY, PHT, PBEIRAT 2 BEDIZIFIORL LIZRoNt, ZETIE. Tt
/51 ReRAT 5 BEORBFENLSIDE G HILBIERTIE. 7Y /5 I NEAR
M3 5EBETHBRDEHVREBEEQCLODNAD SN, —H. TOMDEIEH TR, 258
EEZRIRTLBEDOEMFIRBHARIZIREHEZIRNT, 20%0#% TH - 72,

£3H MAEXEYH. K58, OTRBELBEARR L OME
RAEYH. KEEFLUVMTRE —BRE S EHFEE (EROHER) — 48

ERZRB UL ST BEBFHERBE L/CBEHTHER L, R4 Table 3 (a)—(c) 1T,
N/ OTEE U REWE EOMIBEHREESEH I EEYS O OFEIRAEY I
TERNE > 7K BB LD 5 CBEHRT28XITH 720 —H. IS DRIFEANFEER L
CEEOFERAEDT. WITNORWEAEZRTHRRLLVEELOE ., 3FILLE
THoTo FTH, BR. REL OBERBELICBZFIZTNENISA, 444, 37XITH
D¢ BWFRDEB UG WEFIZHEANFE (p<0.05) IZZ O EHOEY EIRA L T,
FRHEEROT TR O EBHEOED - LIRGAERB LB EDKEE L. BIEMAN
RMLAEWEF LD, PB, PHT, CBZ, VPA, 71 I Ko, LThOEMHIIBLTHEL
I H D05, #HEARIBAEZZR SN - 70, RBIRE-CHEMFILE 2O T b AR
AR SN BHH. PHTOWEF L ERENIRQD R EE THE (p<0.05) ITH L HERNE S
72, p-HPPH/PHTRELX TEAEZXZRZI R oNT DD, FARMRAERDIRG. AR

62

(%)

60
50
40
30
20
10

0
mental slowness of
somnolence function mentation headache vertgo

impairment
(%)

20

10

0
gingival

hvperplasia skin rash hypertnchos s

(%)
30

20

10

general
fatigue

(%)

10

0
diplopia and
other ocuar tremor ataxia

disorers
(%)

10

0
nausca or

; anorecxia
dry mouth  constpation vomiting

Phenobarbital
Phenytoin
Carbamachinc

Valproic acid

DOoEEESN0

Acetazolamide
Benzodiazepines

dysmenohrea weakness

Fig. 2 Frequency of side effects in patients treated with PHT (n=176), PB (n=143),
CBZ (n=117), VPA (n=57), acetazolamide (n=26) or benzodiazepines (n=71) .



Table 3 (b)

Side elfect

Without side clfects

Central nervous system
Somnolence
Mental function
impatrment
Slowness of mentation
Headache
Vertigo

Diplopia and other ocular

disorders
Tremor
Alaxia

Skin and connectives
Gingival hyperplasia
Skin rash
Hypertrichosis

Digestive tracrs
Dry mouth
Constipation
Anorexia
Nausea or vomiting

Miscellancous
General fatigue
Dysmenorrhea
Weakness

n

36

49

25
24
19
i)

N 4+

24
19
il
11

22
8
6

Frequency ol side elfects: daily doses prescribed and

Carbamazcepine

dose 1L, FL

(mg/kg) (teg/ml) (4 g/ml)
9.8 1 4.7 SPARENRY 14105
122+ 4.3 (5T 92 @R, 7
122238 624119 |36
11.51 4.6 64122 1F-3RIR0Z6
9.9+ 4.3 6.0 121 i@ (055
10.8 + 4.0 S8 124 L4 10.6
99t 4.1 SRR 1.1104
9.04+2.3 (6e3 4 35 |.6-3=0:3
9.1 7.9 1.7

11.61 43 S411.9 W2)==10).5)
8.7t 4.5 8.6 +2.0* 1.8 1 0.6
/555 84102 [.53=20.3
10.5:#4 3.9 (SN 210) 1.4 105
250 8653.3 7o | 2-23(0) 1.6 1 0.8
94 3.6 Sedml T 1.1 V0.4
HONIR 1IR3, SLEE G 14 104
10.4 4.8 SLOSSILT 1.3 +0.4
10.8+ 5.2 4.6 3.3 (5t (0} 577
10.2 t 2.1 6.0 +2.7 .1 104

‘cached in the patients with cach side ellect

n

W N = NN W

Rl S

10

Valproic acid
dose TL

(mg/kg) (2 g/ml) (e g/ml)
WS < 50) 404 1 21.6 27119
1881+ 7.8 44,4 +239 36124
|5 40.7 + 23.8 34123
18.1 + 8.4 SRIORIS T 3o -2l
165174 44.5 1 29.6 3.8t 3.1
19.34 9.6 7 s 38R 81 SRR S5 ()
(R OMN] BRMAIRIUES 2061
25wl 8% 6.7

14.0 52.1 4.3

18.4 1 6.1 47.6 t 20.7 6.5t 6.0
206.1 57.0 4.7

10:84=6:5 454 t27.8 82162
1591t 8.5 4131252 45141
184+ 5.0 3133, 7/m] (OSSO 5
154+ 8.1 SRNNMERHLT S 6.1
255155% 4481194 32118
16.8+7.5 51.6+24.1 4.7+4.5
224+5.6 BFMSIED3.3 PNOEIING)
24.7 42.2 4.5

Value indicates mean + S.D. *, p<0.05 with respect to patients without side effects (ANOVA).
T'L, Total concentration in serum; FL, Free concentration in serum.

Table 3 (a)

Side effect

Without side cffects

Central system

Somnolence

Mental function
impatrment

Slowness of mentation

Headache

Vertigo

Diplopia and other ocular

disorders
Tremor
Alaxia

Skin and connectives
Gingival hyperplasia
SKin rash

Digestive tracrs
Dry mouth
Constipation
Anorexia
Nausca or vomiting

Miscellaneous
General fatigue
Dysmenorrhea
Weakness

Value indicates

T, Total concentration in serum;

Phenobarbital

No. of
prescribed n dose

drugs (mg/kg) (u g/ml)

44 I.110.6 10.2

35%1L1* 43 13%06 13.1 £ 8.1
S S| 24 T (0)57/ 79t65
33 1.3 25 [.110.6 10.2 1 7.1
Br3ueiD 23 IHOER0:S 9.3 1 6.0
344108 10 152027 11.3+8.0
Ste =(0)L) 7 1.34+0.6 LS. 7
4.411.3* 4 1..ORE0LS 9.6 158
3.010.3 3 1.2104 173195
oy day 3 15 1. 28180.5 9.9 1 6.1
32 1S 6 0.9+0.1 22, e 58]
3911.6 4 25 =015 89143
S/ IR 22 1.310.5
341 1.5 21 1.24 0.6 IS2AS RT3
et I BS) 7 1.1 10.5 120159
341 1.4 7 11.3138
S W) 30 1.310.6 11.6 154
33y e 1S 10 PSRN ()57 1251 =78
BIR =S 6 0.6 0.4 74

n

56

62

38
48
gl
14

0

“n

21
9
6

29
27
10

3
11
9

with respect to patients without side effects (ANOVA).

Iree concentration in serum.

Frequency ol side effects: daily doses prescribed and serum concentrations reached in the patients with each side effect

Phenytoin
dose T

(mg/kg) (e g/ml)
27l 6.1 145
4.141.3 7.6 4.6
4.3+ 1.4 7.6 +t4.8
4.0t 1.5 6.8 +4.3
a7l 52! SLUREBET
4.8 1 1.5 92454
ol S IS 83454
3412 4.81-4.7
4.4 55
3912 7.51 4.1
39+09 9.0+4.3
A 5.81443
BIOEI

4.0% 1.5 7.1+4.6
5.041.7 80139
3.9+ 2.1 7Sl sl
4.01 1.6 5.714.1
481 1.8 5.5 34
4.7+2.1 6.7 143

[
(u g/ml)

0.4%0.3

0.6 +0.4*
0.6 0.4

0.4+0.3
0.7£0.4

0.7+0.4
04203
0:5

07 0.2
0.7+0.4
0.4%0.4

05+0.3
(:5K0.3
0.6+0.3
0.6+0.5

0.5+0.3
04203
(OFS (08
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Table 3(¢) Frequency of side effects: daily prescribed and serum concentrations reached in the patients cach side effect
Primidone p-HPPL/PHT Nitrazepam Clonazepam Diazepam Acctazolamide
Side effect n dosc 1L n dose n A n dose n dose
(mg/kg) (ug/ml) (mg/kg) <) (merkg) (mg/kg)
Without side eftects 11 BRETS 74102 0.26 t 0.12 C 2 11 0 o4 3 O 4u(0512, 8 234 1.25
Central nervous system
Somnolence 5) 12.5 8.4 15:31 IRD.0 05257 == (0 0.42 1 0.23 ) 0.13 £0.05 24 0.4 40.02 2 0.15 9 WO DS
Mental function
impairment 1 4.2 28.3 0.26 + 0.12 0.43 +0.21 2 0.12 13 0.04 1 0.03 1 0.08 S 2.39 1 1.45
Slowness of mentation 3 1.8 17.7+£15.0 0.23 1t 0.10 0.44 +0.21 1 WAL 11 0.04 +0.02 1 0.25 7 1.64 t 1.15
Headache 2 16.1 283 0.23 1 0.12 0.56 +0.26 2 0.17 13 0.05 £0.03 1 0.25 5 2.58 £ 1.43
Vertigo 2 15.2 28.3 0.27 +0.14 0.40 1 0.26 0 3 0.04 +0.02 0 4 IEDORNIENS
Diplopia and other ocular
disorders 3 13.04 12.1 137981330 10:21 SHEE0S 0:27=1).15 3 0.06 + 0.01 6 0.06 0.04 1 0.08 4 1.93 +£1.31
Tremor 1 4.6 4.4 0.28 1 0.16 0.50 +0.32 2, 0.18 2 0.06 1 0.25 2 1.72
Ataxia 1 240 238 0.43 0.79 0 3 0.05 +0.01 0 1 0.88
) W cctives
al hyp mplas 1 6.0 2 ()33 =(). 1S 0.48 1 0.40 0 9) 0.04 1003 2 0.16 1.96 +1.90
sh 13.8 28.3 . 0.40 1 0.23 1 (06 3 0.06£0.02 0 1.56
richos= 5.6 2.4 (1581 MO 0.48 + 0.34 0
Digestive tracrs
Dry mouth 4 2T 54 0.26 +0.12 0.43 +0.24 6 0.1+ 0.04 7 0.04 +0.03 1 ()25 5 2.27 E1.45
Constipation 2 5.3 8 3 0.24 1 0.10 0.50 10.20 8 0.13 1 0.05 | 0.0510.03 0 4
Anorexia 2 4.3 44 0.27 1 0.14 0.60 +0.24 9 0.16 + 0.03 3 0.03 t+0.01 1 0.25 2 4.40
Nausca or vomiting 1 4.5 44 (1223850 131 0.45 +0.32 4 0.14 1 0.04 3, 0.03 +0.02 1 0.25 3 1.52 1 0.62
Miscellancous
General fatigue 84172 44113 0.2710.13 0.49 1 0.24 5) 10 0.06 £0.04 2 0.26 7 2ES)1t=11 63
Dysmenorrhea 0.59 +0.31 0.12 2 0.03 1 (0:27 1 1.33
Weakness _0),%) 0.50 £0.30 0.16 3 0.06 1 0.02 1 0.25 2 1.53

—

Value indicates mean + 8.1, *, p<0.05S with respect to patients without side cffects (ANOVA).
TL, Total concentration in serum; CBZE, carbamazepine-10,1 1-epoxide; p-HPPH, 5-(p-hydroxyphenyl)-5-phenylhydantoin.
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Fig. 3 Distribution histgrams of antiepileptic drug serum

Table 4 Variables used for stepwise discriminant function analysis
Variable Treatment (category)
Gender l1=female, -1=male

Seizure frequency

Age

Classification of seizure

No. of prescribed drugs

Phenytoin
Phenobarbital
Carbamazepine
Valproic acid
Primidone
1trazepam
Clonazepam

p-HPPH/PHT level ratio

CBZE/CBZ level ratio

== B o v 1L 2=1-2 times/year

= , 4=1-3 times/month
S= 6= >1 time/day
1= <20 vears, 2=20-<30, 3=30-<40, 4=40-<30
5=350-<60, 6=60-<70, 7=>70
1=SPS, 2=CPS, 3=SGS, 4=GS
5=Mixed
crude data

l1=absent, 2=present
crude data
crude data

SPS, simple partial seizure; CPS, complex partial seizure; GS, generalized seizure;
SGS, secondarily generalized seizure; Mixed, mixed types of seizures.

p-HPPH, 5-(p-hydroxyphenyl)-5-phenylhydantoin; PHT, phenytoin; CBZE, carba-
mazepine-10,11-epoxide; CBZ, carbamazepine.

concentrations (total and free) in 227 epileptic
patients. Dotted area in each graph means generally
accepted therapeutic range.

<9 10-19 20-29 30-39 >40
Phenobarbital Total Level
(& g/ml)

M HET 1. PHTO R4 & U'p-HPPH/PHTIE D2 B R OB 5238 Shrz, L
L. THS2BEROBZREDOMTFENRLSE I ENS. A IIPHTZARA L. ) Dp-



Table > Risk factors for incidence of side effects derived from the
stepwise discriminant function analysis

Side effect Variables Coefficients 57 2 p
Somnolence Nitrazepam +6.033
Clonazepam +1.857
CBZE/CBZ 10.52 0.001
leve] ratio +7.634
(intercept) -6.633
Gingival hyperplasia PHT +3.630
p-HPPH/PHT 11.65 0.0006
level ratio -2.397
(intercept) -4.256
General fatigue PB +3.074
VPA +4.287
Nitrazepam +11.517 272 00001
Gender (male) -1.163
(intercept) -28.951
Dysmenorrhea VPA +11.629
(intercept) -13.16 8.26 0.004

PHT, phenytoin: p-HPPH, 5-(p-hvdroxyphenyl)-5-phenylhydantoin; CBZE,
carbamazepine-10.11-epoxide; CBZ, carbamazepine; PB. phenobarbital;
valproic acid.

2HEZTIEI. = b EXLORADOHE. IRWT. VPA, PBORRAOFEDE SN
RHont, 7o, HHOEMEIRH SN, FRENATHL I Eh o, FHBEETORR
HEMNEWEER S, BRRAERKIZ=Z M E/ N LOBED M, FHEORE LD, PBE
iR 55 5 AVPARMKR E TR, ZORBEOHRERIENEZEZ SNS, LML, = b T
ERNLEINSDMTANAREZHM LIGEITIE. TOREBRHFEIAFE (p=0.0001)|Z t

HEAIETE. H—. VPADIRAORENED o, VPAZIRAT 3 KtEBFE ORI
BENRE (p=0.004)IFH I EAVREE NI

PEDHRELD MTADAEERV Y UTEE L ZREY EDOHFRAFEEIZ. ZhoDaEl
fERAEBUIRBBCEAS LTS Z R I NI, £/, PHTH L UFCBZTI3 AUt 6E
DBRYEMNED ST,

L.

51 MY - VERERARRELOME
TADADEWFEICL C AL SNBPB, PHT, CBZ, VPA, X2/ UTEE %

M. TEY /5 RICEB L. SN S6EED D b 2EEOENDOHRA/ NS —  LEIfE
B E OBEII OV TRIETT 70, Hb. ARERSIETRAE L LI IT. AR T
LHEHFEEA T BEENLIBNI EN G, ROL D RBEEMA 7o, HIAIE PHTENX
L UTEE L REYOMAICL BAMERORBEARAT EHE. N/ U TEEVR
EMOHAE ST TOEWPHTIRABEH LPHTER D /DT P E VR EYDHAZZT S
BEORERARBREL LB L, #oT, AIZETRIRNL Y ITEE VREYLSHOEND
MRAZITLEREN, T, BETER VYV TEELZENDOAL ST | O DOH
A4S 5PHTIRASBENGEINE Z LI5S, #EFR% Table 6 [TRg,

BE. SIMBEEIR T, 1B, @ADL T, ZORBUIIERICHS T A0/ Yy - %
720 ful

RS OFBIIPHT ECBZA G AT 2 BE L SUICPHT, PBH B MICBZIINY Y U T &
By REYDOHABRELZII2BETARICRKRT 2 I LD SN (17=5.19-12.6,
p=0.022—0.0004), = DHTIZ, FFITPHTEXR DV O TEE L REMOHAIZL 5BHEA
( %°=12.6, p=0.0004) 235 H3&L

HIMEEE IR FROERORIICIE. & ICVERAOHA Y - D ORERLSEENED o1
7o FIAUBEAE(R FIZPHT & VPADBEA (x°=4.96,p=0.026) T, 7o, ERUICBZEN Y
STEELREMOHE (¢=5.20,p=0.023) 2L, BEIZZORBEEILEFRITHLEEZ
5N b,

[TBOREIZONTIE. PBIZTEY /5 I NOHFROHFE (x=11.3,p=0.0008) | PHT
KTt /T 1 NOBROAR (x'=5.16,p=0.023) DEGNZED oNce TEI VT I F
DBNTNDHR/ Sy — L icb B LICEN L LTET 5N D,

53 BE5R. IFBEORERARRAERELIVEEYRIT 775 -

it s £ =% -3 2R TANAETH S, PB, PHT, CBZ, VPADKS
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7(a)—(d)
CEIWER S EICRd, REEFREA B L BEETEIRBAETTORNFRORER DS Z
EAERT AH, BRIELVIRVVEEZRTICHOH ST, BIFEANRRLICEEDOESR -
FNZT T 705 ——12OWT bRKEICTable 7 IR (FatLEBIZEBRDOELER),

(1) AR
ch X AR IR D #5 5 A Table 7(a)lZ /R T,

B TIE. RAEMEII W TRBERREA 4K TR - 7258, REHEIIHAEEDN
A S 7(y'=5.85,p<0.03), G- T, N/ UTEE L ZREMLE DI RAENE NS
¥IL FOBETIR, BENEEIIRBR LS 45, —H. RAEMEDF LY DIE0E
HT. RGO RBTLREL KR LALVEZELEHKT 5 &, PHTE LU CBZOARAHARIC
HEEAADI, O EHS. RAEMENREBRERELVENLDD, PHTH SN
CBZAMRAT 2 RBETEFOMRAMEOEVEBFIIFMIARR LG L5 2 EORES
N7, $E5 512UV TIZCBZ (3 °=5.44, p<0.05) &S PB ( x’=4.78, p<0.05) THIZHE RIENE
HONT E->T . RS
HEIZRBLDT (B I EnTFEENG, —H. TNTORBERELDEVEEZ T
THRETIZ. EHOCBZEBEENEE ) X7 7777 -ELTZOMENTESINI, R
2. M4 R B L, PBOREE( Y =5.47. p<0.05) &L CBZEEEREE( x =4.32, p<0.05)THH
HERAEDERS N7, PBOMREEHNILO pgmll EOBHETIE, ARICERT 5 LAVR
EXNBH. ZORELDENEBETH. PHTOM A A1), Hop-HPPHPHTRE D
ﬁh%%\?ﬁbB\HH@N%QED%%TM\@%KZ®%ﬁﬁ§ﬁ%<H5:&ﬁ
HEEERE TR
B RAEDE SN, PBEPHTOHA TR, TNENOHBEEH10.0 ¢ gml, 8.0 ¢ g/ml
Az 2 BETIRGOBEENGL DL ETFEEING, g0, TNODERELDEWEE

T, PHTORBMOEOERE TIZ. RAKICRBHENG LB I ENTFEIND, oI
BEITIZ & BRI REOEI A R 5 &, PBORIEEEIMTOERENLLO0ugmlTH LD

CRVZ@ 10()mg’l\g’dd} PBT 1. 7Dmg/kg/da) %tz_f\_%% Q

2 HEEIDEM DG T3, PBEPHT, CBZEPHTOREE



Table 7 (a) - (continued)
The limit (stratifying point) in various drug factors for incidence of side effects and their responsible

Table 7 (a)  The limit (stratifving point) in various drug factors for incidence of side effects and their responsible ARG hotarl

additional risk factors

: " m . . Side effect Variables Limit® Additional risk factors®
Side effect Variable Limit® Additional risk factors? Sifslotiss
. . ) Variables with SE Without SE
Variables with SE Without SE
Central nervous system
Central nervous system
Somnolence 0. drugs® N 4 PHT ther.9 25.0 O3 Slownese O dienrati Nb.-dtgs®?) N.DY
CBZ ther. 22.8 51.6 -
Male; 36
’ Male; 22 PHT FLM 0.9 N.D
Female:40 CBZ dose®-?) 10.0 Age?) 360 6.1 )
Female;17
PHT FF&T 0.09 N.D
PB dose”) 1.25 CBZ TLED o 5.4
e.r) m, 1) +.
PBTLY 11.0 p-HPPH/PHTE D 049 0.67 CBZ dose 16,0 Alb o8 o
1) 2
CBZTLY 5.0 Age?) 38.0 47.0 NIPEARhe el I
PHT dose” 5.7 4.0
. Hecadache PHT FF? 0.085 CBZE/CBZ™ ") 0.51 0.36
CBZ FLE D 1.6 U.ALY 3k 4.3
Male; 17 VPA doseP) 19.0 N.D
PB TL? 10.0 p-HPPH/PHT? 0.56 0.77 PFemale:20
4 LIS Sl CBZ dose? 10.0 D
VPA dose 15.0
CBZ TL" 7.0 D)
PHT TL 7.5 A Vertigo PHT doseP) SkS) No. drugs” 3.8 2.9
SheT) » . PHT TLEP 99 6.1
E . r)
Female;12
Mental function impairment No. drugs®) 2 N.D PHT FL9 1.0 CBZE/CBZP) 0.62 0.46
Male; 22 VPA FF% D 0.08 PHT dose? 50 35 a) The slilgniﬁcancebwii1 tes;zq }Jsinglr, ,(i f[cst wit: 1 .degrce of fljeedont; on the bas.is of op;crvedhfrejguer}cf:ies
Female:22 CBZ dose? 142 . across the groups. b) The additional risk factors showing comparisons between patients with each side effect

and patients without side effects using Student's t test, and all patients stayved below each limit. c) Number of

prescribed drugs. d) Duration of each drug therapy (month). e) daily dose (mg/kg). f) total serum concentration.
PHT FF?) 0.085 No. drugs? 34 et 2) p-HPPH/PHT level ratio. h) free serum concentration. 1) uric acid level in serum (mg/dl). j) Not detected

T.pLD 6.8 7id significant responsible factors. k) free fraction. 1) total protein level in serum (mg/dl). m) albumin level in serum.
n) CBZE/CBZ level ratio. 0) p< 0.001. p) p< 0.005. q) p< 0.01. r) p< 0.05.

a) The significance was tested using yx > test with 1 degree of freedom on the basis of observed frequencies

across the groups. b) The additional risk factors showing comparisons between patients with each side effect

and patients without side effects using Student's t test, and all patients stayed below each limit. ¢) Number of

prescribed drugs. d) Duration of each drug therapy (month). e) daily dose (mg/kg). f) total serum concentration.

g) p-HPPH/PHT level ratio. h) free serum concentration. 1) uric acid level in serum (mg/dl). j) Not detected

significant responsible factors. k) free fraction. 1) total protein level in serum (mg/dl). m) albumin level in serum.
n) CBZE/CBZ level ratio. 0) p< 0.001. p) p< 0.005. q) p< 0.01. r) p< 0.05.

izt Uy PHTA A L7854 OPBOEREIIENTH B 5%, 10.0 pgmiN LA TOED &
iz, —F. CBZEPHTHAMIKITABE I XTI 777 7 - 3R oNEN -7,

-18- -19-



MR T TH, IRRQERKICRAEMH TRESRERENE SN, 3K LORMT
BEICRBENTEIND (x=12.4,p<0.001), UL, 3FI L DIORABEDEIZ bH
S TR T RIS BBED Y X7 7 77 7 —IRHTE - o, WBEAEIC
DWWTIIPHTEVPATHEREN G S 1. 2N E40.085, 0.08 TH - 72, VPAD B84
BOEE )R T7 774 —&ELTIE, PHTECBZOREENEIF oh, HlZE. VPAL
PHT, » 5\ \ICBZOHRAAZI 5 HE T, PHTOH S S 52mg/kg/day L b & Bz
CBZD & 5 &/ 14.2mg/kgday 2482 5 B H TlL, VPADBERFAEH 0.08 L H /N T

BIVRI 7777 -E0LT. MBFOBRBEAREDETAET Shi,

STFRHETIZ, IRAEWE 5F, x'=4.14, p<0.05), PHTO#E IR (0.9 v g/ml, x *=
4.69, p<0.05), BB 53 E (0.09. x *=4.48, p<0.05), CBZD#% 5& (16.0mg’kg/day, y = 4.38
p<0.05), VPAD# 5 & (24.0mgkg/day, y °=5.05, p<0.05) TRBERENE SN, $ 1o
BEVRV 77749 -EUTIICBZOBRESETMHET VT I Vi RE XN, EHK 4.0
—5.0mg/dl L D IR MEAERT BETRAEZEINILELSZ B,

PHTD 2 B 243 B A1 0.085 Ll LD BE Tl RO RBAE NG ZICHMNT 5( ¢ = 6.35,
p<0.05), UM L. CBZOHFRAAZIT 2 BETCCBZEDEEDEBETIZ. JORBER
ELVEVGETHOREFAEDNG LD ENFEEINS, H5212O0TiE, VPADH
TRECBZEDHATORBERENI R SN/, VPAREEDEREA RS &, HIhDE
£ Tl 19.0mg/kg/day (% *=8.18, p<0.005)Tad % A%, CBZHFFETIZ 15.0mgkg/day ( 3=
4.65.p<0.05) TH Y. HHRICLHEBRERMED > 7 bOBE XN,

HEUNTIE. PHTORE & (1 7=8.71, p<0.005) &8I (3 =6.92, p<0.01) TR
MEDRI SN, Fo. CNOoRBERBELVEVELTTEETH. RAEMH CF
3.8 FILL L), PHTAEEREE (P15 9.3 ugmlll b) 5 LUt (4 0.7 w gml L1 1),
HBHUNICBZE/CBZR B (FH 0.62 LLE)YD Y X7 7 7 7 4 — 48T 2 BETIZ. HF L
DRBALZIE BB ENTFEINS,

-20-

(2) K8 - #EEBAER

7()]o
PBEPHTOHA T, TNENDHMIREHL5.0 pg/ml, 8.0 ugmlll EOBEETRAELHKR
WA T Z ENTFRINB()'=5.64,p<0.05), LHL. ZNSORERFREL DKL E
%753 BH T HPHTOMMLREL SV BE (F 0.41 p gml) [T AEHO A REEAN TR S

i1

Table 7 (b)  The limit (stratifying point) in various drug factors for incidence of side effects and their responsible

additional risk factors

Side effect Variables IRmge? Additional risk factors®
Variables with SE Without SE
Skin and connectives
Gingival hyperplasia PB TLED 15.0 PHT FL D 0.41 0.20
PEIFT T 8.0
Male; 12
Female;11

a) The significance was tested using 2 test with 1 degree of freedom on the basis of observed frequencies
across the groups. b) The additional risk factors showing comparisons between patients with each side effect
and patients without side effects using Student's t test, and all patients stayed below each limit.  c¢) Number of
prescribed drugs. d) Duration of each drug therapy (month). e) daily dose (mg/kg). f) total serum concentration.
¢) p-HPPH/PHT level ratio. h) free serum concentration. i) uric acid level in serum (mg/dl). j) Not detected
significant responsible factors. k) free fraction. 1) total protein level in serum (mg/dl). m) albumin level in serum.
n) CBZE/CBZ level ratio. 0) p< 0.001. p) p< 0.005. q) p< 0.01. ) p< 0.05.

(3) AL AER

HILESIEIR D#E R % Table 7(c) 12779

B TR, IRAEWHICRESEREDED SN, 4FIL LOENZIRAT 5BETHE
HBRIIFEICERT B5(x=7.52,p<0.01), 7z, BHEY RV T 775 —ELTCBZORH
HM»rzE i on, IRAPMOEWEBFIZEADPICLEIENTFEINS, MFRET
(2. PBOMEETHEREIEH I NI, BITRAGEDMEIT 16.0 v gml (x =534,
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Table 7 (c)  The limit (stratifying point) in various drug factors for incidence of side effects and their responsible
additional risk factors

Side effect Variables Limit @ Additional risk factors®

Variables with SE Without SE

Digestive tracts

Drv mouth drugs < P) ol CBZ ther.d. " 1.7 2487
Male; 12 PB TLED 16.0 o. drugs © 3.9 2.8
Female;11 PHT FLb D 0.52 0.30

p-HPPH/PHT® ) 0.44 0.65
PB TL" 10.0 v-GTP ™ 112.8 54.9
PHT TL 8.0

Constipation drugs » 4 D
Male: 11 PB TLY" 16.0 N.D
Female;23

CBZ TLY 8.0 D
PB TLY 15.0 D
PHT TL 5.0
Anorexia PHT dose® " 6.5 p- “HT 3.67 2.45
¥ 20.13 26.63
Male; 6 Ht 37.76 41.74
Female;8

Nausea or vomiting VPA dose? 15.0 .D
Male; 6
Female;8

a) The significance was tested using x 2 test with 1 degree of freedom on the basis of observed frequencies
across the groups. b) The additional risk factors showing comparisons between patients with each side effect
and patients without side effects using Student's t test, and all patients stayed below each limit.  c) Number of
prescribeddrugs. d) Duration of each drug therapy (month). ¢) daily dose (mg/kg). f) total serum concentration.
g) p-HPPH/PHT level ratio. h) free serum concentration. i) uric acid level in serum (mg/dl). j)Not detected
significant responsible factors. k) free fraction. 1) total protein level in serum (mg/dl). m) albumin level in serum.
n) CBZE/CBZ level ratio. 0) p< 0.001. p) p< 0.005. q) p< 0.01. r) p< 0.05. s) 7 -glutamyl transpeptidase (IU/L).
hematoclit.

p<0.05)THAHDIZXF L. PHTEDHFHDIGAIL 10.0 wg/ml (x*=4.69, p<0.05) LB RAHED
BFh@Evont, Bon/icBEIRI 7777 -D5% K% L. BIIPBLEPHTD
HrHEBE TEMEICRET 2MAIZH 5,

add:

fERLZ 1B ERIMRIZ 4 KL LOEM A IRAT 5 BETEORBENFEIZLR S 248MA
128 B (% =5.27, p<0.05), Il PEEETIIPB( x =5.86, p<0.05) & CBZ( 3=5.05, p<0.05)D%a
WL ENEFNRBBEREN BRI N/, 7. PBEPHTOHABEFIILIT5BEBED
FRFERAEIL15.0 g gml, 5.0 ugmlTH Y, PBEIMTODMEL DENTHBHMETHED S
nico L L. WTHORBEERIIONTH, BFYR7 7777 —@Eshidin -7,

BRAIRTIE. PHTO# 5 8(6.5mg/kg/day) THRIBEERMEN B H I N 72( ¢ *=5.63, p<0.05),
—f, RBERELVEMEETTICORASTRIFAZEDLBEED )R T 70757 &
L TPHTORBEED B SO RE I N,

WS - MR TIIVPAR B E DL TREBERMEN K H I N7(x'=4.76, p<0.05)H, BHY
R7 T 777 3@ HoNIEDN -1,

(4) T DAt D &I EH
EHEE. B/ DR % Table 7(d)IZ/RT
PBO&RS &7 1.25meks p<0.05), &5\ \EPHTODEEE 5
BN 0.07 FHA B BE (=471 p<0.05) T, HEILLHBEORIHENE 15T

LM PN L, £, BiFE T2 p-HPPHPHTH,, VPADBR S ENBE YRV T 77 7 —

BERBDG LT ENTEENS,

B Cld. ARAEMB(SHILL L, x'=4.29,p<0.05) LPHTD 5 & (6.0mg/kg/day, x'=
7.23, p<0.01) THREFREOH SN/, o, BE TR, RIEHEETSCIIRERLR
BRI 7705 -ELTHET SN, RIFBAEO&VESE CFETHLREID 3B D FIFH
EE) P M A RIETHBINE BETHANERMEIIEDLMAH DL EEX 5,

FA4H BEE

ARDOBEHIBENTIIHRBEDO6.1BIIH 1515080 BE IZMENDBIFERFR
MAADHIZ, DI & HTADLAEAIRAT 2 8BEFD2ZIZ1ZMIEHLDEIERH 2R
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Table 7 (d)  The limit (stratifying point) in various drug factors for incidence of side effects and their responsible
additional risk factors

Side effect Variables Limit® Additional risk factors?
Variables with SE Without SE
Miscellaneous
General fatigue PB dose® P 1.25 T 0.43 0.57
Male: 18 . 16.9 11.3
Female;29
PHT FF X" 0.07 .DY)
Weakness drugs < P) N.D
Male; >
Female;6 PHT dose” 6.0 Sel. Freqr’“) 12 2.6
Sei. type"Y) 2.4 43

a) The significance was tested using ¥ 2 test with 1 degree of freedom on the basis of observed frequencie

across the groups. b) The additional risk factors showing comparisons between patients with each side effect
and patients without side effects using Student's t test, and all patients stayed below each limit.  c) Number of
prescribed drugs. d) Duration of each drug therapy (month). e) daily dose (mg/kg). f) total serum concentration.
¢) p-HPPH/PHT level ratio. h) free serum concentration. i) uric acid level in serum (mg/dl). j) Not detected
significant responsible factors. k) free fraction. 1) total protein level in serum (mg/dl). m) albumin level 1o serum.
n) CBZE/CBZ level ratio. 0) p< 0.001. p) p< 0.005. q) p< 0.01. r) p< 0.05.u) seizure frequencies. v) seizure types.
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FAPME DR D S U B EREAOBEDY OB DA BRREZZ SN 5,
ARREIT 51T 5 PBIRF B4 ORI FRBIR I BIME A 2 515 L3 54 T5 — 30%0 i
RT3 - 720 Mattson & I PBR A 8 D24%( PARMHBIE SR AS . 11%IZILIHEIR DR S
hiso EEBELTEY ., ARHO 15-30%, 5—15%& HE—HK U EREL R 5,
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PHTTI3ARABEDS -35% I MEMDRWEAR TR =D ., PHTERAT 2 8HICk
1+ % M RMETEDFIRE(L13% T 0 . Millichapt Aymat s, D 12%, Buchanan Allen ™D
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PHTI T B OBICIEIHMEN R SNIEWETEHRENZ R T, KR TIIHAREIEAR
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>TWb, thREIEEPHT &E DRAEIZDWTIE, BUETI SIZFEFMIIRETEMA 7,
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BEIZF—HULIMETH -1 —H. BLERE, BIfEAVRBRTIRE LR %
ST SRR UBOWEBEOCBZMFRE., B#EEXHETHLE, LWTHOBETLWEICE
BREEZHSNT . Trouwpins DRENET'E—KE R 5, IHLEAERIECBZIRARED
0-20%ICRontc, ZORBERICEWLT LB TOREH 5 IZHFE T TOHR
HHEIZRIREEORBRETH -1,

VPAIZDIWT RS &, IRABEDS -25% I EDN DRIFERARBENRD S i, BEiaik
HIFORBHE(II-35BLH|E" INTEY . AR OHRBEDITEAEHIFILULDOE
RIEAZIT TN B I EF2ER B EHBIVRORIRELFZ 5, VPAIRRBE TR L SH
IR ONBRIERBBLESERTH 0., ZLO®MEL—HLICAEIFEOoNTL S, &
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LTS, TR OREEILIS -20%TdH - 72h5, FARHERIE RIS X6 A EE
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HEANG & DRENED Stc, BOHIZB T, —B75 A RENBERIGEIC
LI EDHRENRINS, M PEERIVE D DUME T2 - 2 BERPREHEFICL
540D T, GABABIEME L L K TE~NOMENRR EHEINET,
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23



WPEAE HEHIEPE S 5 TANABEDINFES 2D OFENHEFIHUIII1IKITH - 72,
TDMDEAINIIBOETIRHIFITH D . ZOIEBICFEZLIFIORD &1 5> T3P,
ZD3.1#iEGuelenS5 8T — O w7 VA ETIT - CRABHKR E—HT 5™, 2R HE
TH 5 ZHIFEZTTH BHPIRIT DU TiEReynolds 5 Dreview g1 S N T B ™, £
IZIE S ZRIBIRIE S C OBRTEAAOME, FlZIE. BIEaER ORI EM MM AR
HLNITNENDINTANAEDNREME 2 (ZFHIT 5 - A R#ICT 572 EDfES
BEIECIELIEMEHINTE™™, . D1 7 ) TOZHRBMAE"TIL
BIfERDORBRRIIRAEDEIHLF L. 3R LOENARAT 2 BETHEIIRALR
5 ExHmELTIN S, - T IRAEMEIIIF. HHULII2HIFETIZT S &M, BlIfE
RARBEADSICHDIZIDLEETZ 5,

SEIOBE TRIIATADLAEDHH/ N7 — L bEWEAFKBROBENLERTH 5 2 & HH
MER 57, TNRPTLSMPTREDS TRWERAARAT S 2 ENBYI TR E4R
LT 5, FE, BARMICBIERORBAZD L BHOMPEEIR. RSN D
AN FREEASH 5L T TH O (Fig. 3), JHIIHERRE THREZHEM TS -
oo 1o, ZOBRINY - L E2EBZ D56 TRIEMTANAETH BHPB, PHT, CBZ
VPALINA DA HW L FHERNCAOLONERNL Y ODTEECREMPT Y /T I NOME
CEENMLRETZ S, ABE T, RK. B, OBZEDOZ DRIFFARBIIN Y Y
CTEELREYPT Y /S I NOAOBENAD SN, CBZPX L/ UTEE L
FEMMIG, 5 LMEANSH B I LS., IHILEEBDE T CRERS W DIEI D%

EWLT, AF + o xLERHOL, ClRAZRET B, F72. XU OTEEL REY
(SCABAD ZEMANDFESZIR L. GABA ZHEIAAEE LS 5, VPAIZGABAL S &
AT 1 F—ERMELTCGABAD SR EMHIT 5, X512, GABAOR Y AAHE,

CABAZEMARANDT T2 MEAbRH SN 5, LI HOENHGABA=Z 1 — 0 > DHfE
FESELHELHEL. JORR. FLNAEIRITEEEZ oNTUL S, -T2
NoDEYOHFAIL, M= —o L OFEITHSB ZEB8EZ SN, XY DT

96

TELREMIOWTRS &, HMFENDETIZEET 5 EDHEITZ U, Sommerbeck
ST aFENRLEDHFRICL D HMRENDAERIVET TSI EamRL TS, T
ADAEDRINER A EZ 28546 BRMNICIIEDOFELM TANAEIE L OBET 5E D
ZEMBLD, ENUNDR DT EE L RENHHNEITEY /S I RNEED, TA
DADBFEE L THIBERENTONE I EOVBWENOBE L EET 240EZ D H 5,

INSORRICMA . F3ETRAERORBEERZ MFREDPESEEFLIHRE L
Co TR, BHEIZERICE SNIERENKGFRICLDIET IS I EN—HOEIF
ATHEIN, HATAIETRNEANRHE LT LI SRERL O ERMIZHoNT
WA ABETIEHEKRMIIR LI, L L. WThOBRRELE SFHEEUTCEHREAN
THo1te CNOSDHERNS, —BINISELINSAMMFREPEREILT LB
KIEAZ T 2 BEICBIG LISV & BWEREMLET 5 2 L2EH LGS, R
DI FRECHESEIHEMBFOENLDEDICHRET S5 E0FEELWETR S

2EHOIMTANAEDUHRIIH HH DI ORNENREORA B RREKDF
3 BIZ 13, KB~DFELRD L CBZEPHTH AU MIVPALDHF AL I NHCBZO
THBMEY THBHCBZEDMFiREA LRIE D EOW|ENH 5™, CBZEICBZLE[F%
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he'. 7o, REYAEIETIHRIOVLTH AT IR T, ZDLHIIR
WEEMNMTENDEHER L TS HEOEMERIII SIEHLL S, ABETHE, UL
COMDEITER D RBKEMOB S RE I N e, CBZED# 5% R 5 &, CBZE/CBZ
ML LIRS, BE. HDEVORFICHEN RSN, WITNORIERORBFZ D 5 E8E
123U T $HCBZE/CBZIEfE iz @V VAR H - 72o —F . PHTTI3p-HPPH/PHTREZ L &
IRG. 118, 28588, HAEEORIIZMEENED o, p-HPPHIZIZCBZETR 51
3 &S HHIFVNAMREEN, ZASORWEANRIRT 2 BHFORELIBAERER



WLURBWBEDELDFEEITENLI £, PHT XROBENEINE FEXIN S, /-
T. PHTORE@ZHEFT 2 HAIMER T 2HARORBEEEB T 5 LENHLLEER 5,
L» L. p-HPPHERIER EDOBIEIZ DWW TOBRKRRETIIITON TVENWI Eh o, HET
ZETE, JOHIIONTRITEMZ %,

1285 U b IARETS B 2 2 1 T E AN E 75 5 72, Thompson ™4 RIS #1454 470
BSOS M ERELUMEWERAFES T 2 EZROELEEEH L T 5, F 72, Reynolds,
PR ERE EMEEREOBICHEBEN I - 722 EAHE L TH D . BERORIERIC
N LREUDRBVGEL S OBRNEHICES - 1R, BIFEANELCSER/RLETL S,
AR TR ONIMFTBEDESEII OV TORAEREOBTHERBENH 5 \LEH
BOHEANTH 72 EAEBEZDE. TNOoDERLINTIFEHELSEZL 2, Lol
RABAMEUT THEWER RO 2 BEOER (VRI 77757 —) 13, FHh. FFE#eE
TR MR EOBFERL Y MFREDEEENL FOEHNERN T BH SN T 5,
H->T. BEESNZMTADLAESDPRIYEEERORBICEE LT I A R%T
LHEREEZ D,

ES5H /E
RIZDTADABREZ SR E L TRIIERAEA4TV. BIEARBRICHAET 2 ERWA %
BT U7co REROMEMEE Table 8 (TF &b, HIAAMA 1o

LIT. BEICH %Y 5,

1) EWERADRIFHE (2. PB. PHT, CBZ, VPAO T BRI TANAEIIRN L/ THEE
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Table 8 p. ]
D A0 IIEMA
kE5&
phenobarbital
phenytoin

carbamazepine

valproic acid

HTHONCB RO &0

BM59 5&IFH

/54538 (1.25mg/kg/dayl) |)
HFEWN ( 5.5mg/kg/dayll t)
BE AR ( 6.5mg/kg/dayll L)
[ii=Ry| ( 6.0mg/kg/dayll )
ES (10.0mg/kg/daypl )
EHHE (16.0mgkg/dayp] )
SN (24.0mgkg/dayl] |)
FIEVR (19.0mg/kg/dayL] I)
L - M@0E(15.0mg/kg/dayll b)

L)

FHBEFEI ZHIF LR DIE.

i 2 BE
phenobarbital
()

phenytoin

carbamazepine
4\ odh

FRIEE)

AT 2 FIE
3 FILLE
1 FILLE
5#ILLE
BFRICKLZRHE
(a) 75—
phenobarbital
+benzodiazepines
+acctazolamide
+phenytoin
phenytoin
+carbamazepine
+benzodiazepines
+valproic acid
+acetazolamide
carbamazepine
+benzodiazepines
+phenytoin
+valproic acid

(b) AR EDOEAL
phenobarbital

AR (11.0 x gmlPl )
% (16.0 x gmlll k)
EZTA (16.0 w gmlLl |)
4 rh R & ( 0.9 zgmlLl L)
DEU ( 1.0 wgmipl k)
ES ( 5.0uzgmlpl L)
fE R ( 8.0xgmlLl L)
AT

IR /8. 18k

ELhREE., R

2HEE. R
&
RS, HAMEE, 8. fE8

5338
IR S
FNBIREREIR T
1%

MRS (AL
53S0
SRIH

IR (
11.0 — 10.0 g g/ml
[ 178 (+phenytoin)
16.0 — 10.0 ¢ g/ml

AR FEZ RO MF
BEBHNHZNIZUTT
H0. MFPEBEISBIERD
#RE=TFA. kg5 &3
ELWEEZL S,

BIVEROMIE=EE LIHA.
RSO T7EELREY. 7
w5 /5 I REEDIZMAE
R 2RIZTHOEZ LU,

BER DO XIFEZE T, PB,
PHT. CBZ, VPAOFELINT
AMABIIN S OT7E8E
REY., TS5 NEG
RT3 LTHEIIRCNS
ZEDBHSINES 5P,

CHIULDOZEY =BT 55
.y MFEECHRSEOIF
RAZRBEFMEIIBEIRTHEZE L
THEL DIERT S5 2 LD
Sz ®->T. SHIGHAE
I3, —RREIZED SN TN
ZAMMFEEPHEHE K
WICRET HLENDHD
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Table 8 AR THONMNILS>TBERDE &Y

(DT%)
EEHIVITENE BEd 5RI/EA
(b) REHEORKAL
phenobarbital {2 %} (+phenytoin)
16.0 — 15.0 ¢ g/ml
valproic acid 9877 (+carbamazepine)
19.0 — 15.0mg/kg/day
HaEH ToOBEENZ
»ohi-EY
phenvtoin A e E
valproic acid H AN E
SHORFRAVRRALICEED
> 2 D N L CBZE/CBZ I @ tid BI(E AL E
ﬁfgmﬁgs‘ﬁ R0 Mo BEDEL D &EOEBIIH
carbamazepine B, BB/, HF T
(carbamazepine-10,11-
epoxide)
phenytoin PR, RS, [1i8. CTADEERDBEL BT,
[5-(p-hydroxyphenyl)- B AR p-HPP}EPHTIfIIEPlﬁfgtU&.mU{’Ffﬁ‘@
f S e s RRARBDIBETE NI &0 o,
S-phenylhydantoin PHTO RS A5R0E X 11 5.

CREMH DL NET S /5 REHAT LI L THERILE (NS, BRTRINS
DOEYMHPREZBERET S EERBWI o, BIFAEOMERRMFREALE
=5 -3 HERIEPEFLIIEZ oNBMAICH B0, WEYOBEEESHICE
TCEMFEN LT NG,

2) HREWEEYW SMIEIFRABICEE L TE D MR ETIAWEFRHOESICL - T
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3)

4)

bEILDM. IDSSHUIRBERNH B EEZZ o b, - T, BIFEAEZMIET 3L
Ehold. XV OTEEVREYPT YT I FEEDIMTANAEDN L E
FIBUI2HE THEE LIV EEZ B,

2RIV L OEMABR T 256, P EECEHEEEOFKIAEFE T EMEL SFOME &
DIKFT A ENnAD SN, M- T, ZHIGFAEIZIE. —ZIIFED SN TW5F
M EREDEHELBEDICEET DI ENNETH S,

KA ORIEARBE DR R%E SN, PHTO ETRBMEY) TH 5p-HPPHIZ A
wevE | RS, 08, £25BEORBE, CBZOEMAHEY TH SCBZEZES. .
HEVDORREMENED SN, 1TEAEDRITERD—REIIBEA L D R+
RETREDOND I &, BEOEY EOHATREANED NI GENH DL LEE
BesL, EBOFRELXE=Y - LB HhoREMLEELERTH S I E0E
Zohb, it-> T BIFFR EAFYORE LEDEEIZIDONT, S oIIFHMERT L

REFR 5o
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BIE T7x=bM U ONFEUKIHHY. 5-(p-hydroxyphenyl)-5-
phenylhydantoin (p-HPPH). & 18 ¥4 F3H9%E & o %

HPAHIEIIPHTO EMIMRAICL VA USRIEAE LTHMSh TS, BIETY
RUICEIITHRBEOH 10%IZBH SN, TORBRTE, £/, ZOHEFINE |
ARLEIZLBUR LA, FIT. KHEEFICENL TR, 2ELBTQOLEE L K
FTEEBEWERADIDTH S, TDORERFIIHSMIINTORLD, FlEIIENT
b. PHTOBGRH oMIEBS o, 510 RERALIZHATH., B TOEBRHFIIR
FPE2HTRENI EMNS, BELPTVWBEOERLZASHIITEI EETADAD
BYFEZITH) ETEREEZ 5,

PHT(Z, BRIRE AR, Fiell LRB LI BAEICEVL T MU RIEA D LT 554
DREBIOELEREL L THERINT S, PHTOH MM ER 1213(F10-20 ¢ g/ml &
TN, BIfEARBBREIIOLTIE, 0ugml 282 3 &, RIE. REK. EBHRALE
D/NERTERERE 28 5 BEHEZ | 30ugml 282 5 &, BEIPTHORHLE
EDBETROND LTINS, IoIT, 0ugml 8BZ 5L, EXRPEENSEL. ZhQ
SOBHFHEIMFREELZCDGEHEEEZID BN, GREE. ZE. BRILELED
EERMAICE 2BIEAPCRZ LS EOBERISIMFRELOMELEC . BELPTULE
HOBRILEARITESDZ U,

PHTIZ KEES DSF CRE A ST, BEEDSPDREMAE L TH 2N 2P, E4Mt
B2 # (2. 5-(p-hydroxyphenyl)-5-phenylhydantoin (p-HPPH) & dihydrodiol % A %3 2 $2 8% .
H5EDT0-90%% L5 (Figd), ZORBEDT L U BILEAEGOHEERIIIIER N
HF1E L. PHTOBRK TOEMEREMICKE CEEERIILTW S, TL UBIEHIEZ DR
RKOZOBRITITOND 12 EBRITIIST#E - AT HONTUEULDY  epoxide hydrolase B
EH|T & 51,2-cpoxy-3,3,3-trichloropropane (TCPO)% PHT & [[B5 I8 592 - & T, A
HWFRITHEINS 2 2 EFYPEBICLVAD SN T B, — . HPPHE Z T L
VLR THERI N, FICRFUHRE I N DN, pHEDFEETH D £ b TOmM-KIZD
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720> (m-HPPH:p-HPPH=1:400)"y & 512, p-HPPHIZ(Z 2 HDILFER AR — (S), (R)-p-
HPPH— D\F(ET 5, HPPHE SUPHTO EAIZIEHUT O NAMERIEED SN TS,
PHT % MI EHEY TH 2p-HPPHE iy RHETEIZBE S 28 73 Z U H%, p-HPPHA LS
RAERFNIRE LA RIEERTH 5,

AET|Z. PHTO ER#H TH 5p-HPPHD 2 BEDORFEMMAKIZERA L, 5 1 EiLH
WTHRE L7 BIERREL S OBLES BEAHE L, RIS, JITHON/MRELD . MRS
EAEMICER L. WREAOBEIC DWW TR EMA 7,

HPETE S OB TIE. TADABEEEE L7z invivosudy & 5 it F@ia s
U 72 in vito study (24301 THEME L. BIE T, SLARIRIIKRELAEZ BB AR E L 7:
BELAFALGOBETHRL, BETR, BERKOMIBEIEEIISZ 2 HEIIO0T
et &2 MA 72,

F1H HRBE

(R)-,(S)-p-HPPH M7 2 F@8fFARMEDOBEETIE. BIEEDOBHDH B, HBIK
DREERNME SN TN IS ZaxR E LI, RIS, MBHREEREME EDOBEIZHIT
(2. 1988 R4 75 & 01994 4F 35 & T ORI ILINKE R F 5B FTAs kR R /L R 1@
L. BIEARAE (EBROEEER) 2175 J LD TE 1 IRERRNBIF EELNS 94 LD
TADABREZNER & LIc, BEGERBMENRE L/CBE 318 (BHIRE) ERIFAN
FEBLTNENEBEESE (BH3BL) T, #TT= b (TLETF VER, 8- KA
AEFENARAL., SELHELD. TEREBIZEL, PHTZEH 1B TOEY DU A
BENFMB LV RELy HSHDIIDEEDOROSDAFMHEE Lic, HRHEEOZENIE
Fattore " & Barclay 5 "D 2 Wi ¥ S & | {—O®HEBEIZLDIT-72, BEOTHE
B3 43.7 5% (20-755%, S.D; 11.1)TH » 70, hAEIEARE L - BEHEEIERRRAZR
HISVEER T, PHTIRABICIIZRED oM. TADLAREDOI L bo—ILD7cw,
94 251 604 DV PBA | 39 DY CBZAMF A L TU 7o, HRIMIFRT GRAEARED © DR EHEH])
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(374 3. 6050 (2.0-5.01500) TH 0. @SN MAREE AAZRHOF T, HERABMT
Mg RT EER SN D,

F2fi p-HPPHRF¥ERUGAMFPRELEFARRLOME

175 %D EE L DG o7 (R), (S)-p-HPPH MFEE L LU (R)(S) BEH =B EIF
AZ&iIC, BfERRBONR o ih - 72 BE SR L., #R% Fig.5 ITRT,
AEREBRED RS (X, BWEARBEAR SEh - 2 BERICH A I EDEIE
BTEMEERLIL, L L, FENAEZEZD oNEWH OO, FIEERT. &R
WaE, SENEBRUCBERTEEIIRO RO ZRLUI, £/ 2D 3EDEIEH
DIEINT., HAKIE, LESRRL/EED (R)-p-HPPH P EENMEORIFHAERES
DL D @ MEA R LT, HEME &S E(d PHT O@HEIFA & LTSN TV 5,
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94 Z DM EBED (S)-p-HPPH, (R)-p-HPPH M+ E=EH LT log (R)/(S) M+ EE L
(log R/SI) D 53Kt & Fig. 6 (ITRT,

(R). (S)-p-HPPH M+ EEF LU RS OFGIE. £ £ 0.05 pgml, 1.8 ¢ gml,
0.026 TH . Tt IEFIZHEDS RIK, SKOEAEDFHIE, ENEN 2%, 98% HiK T
H 1. MAIFHLET S p-HPPH DFEEMSKRTH -7, H BT 88 OP)DEED (R)-
p-HPPHIREMWNHIERE L T TH - 700 AR TIE. ZD8ZDOBEDRER b HFANEITM
Z . (R)-p-HPPHEEAMER R TH 5 10ngml, RSEAEHRF TS - 72 0.0021ZFZE L.
ME AT 5 72, log RS ILDOAMRIEA RS & 2 HEOSHHEE S, PHTOILAZER
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Fig. 7 Effect of p-HPPH enantiomers on the proliferation of normal human
dermal fibroblasts.

Upper and lower panel indicate the incorporation of 3H-thymidine and cell numbers,
respectively. For each group, N=6. Compared with medium control group: * p<0.05;

** p<0.001. R, (R)-p-HPPH; S, (S)-p-HPPH; rac, (rac)-p-HPPH; PHT, phenytoin;
2,2 ug/ml;10, 20, 20 /2 g/ml.

-40-

F6H HE

p-HPPH ¥R M RMFBEDEHE M ERICET A, RS A 0.002 £LF [(R)-p-
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HPPH JLF R MR D AU DV TIERBBROBIZNZH L OMENEH I N TV 5, &
% 5™% (S)-mephenytoin @ poor metabolizer (PM) & extensive metabolizer (EM) & T p-HPPH
HBIZO0WT, E M7 0V —LFROTHKL7CFER. PMTIE (R)-p-HPPHIKD A Ak
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MEIETHBHL 7O R DRI T LERETHE T2 PEVEDRAIZE->TH
HEUDZENHSNTNSEYY, ThoDI 0o, REREEET ™. 7 LIILF—RIE"?,
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ICE > THRKEEENR SN, ZOEBORZNIZT—FF—ET 7 F =y —FEAP

-42-
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NEMm-tc, LH L. MREEEOZMEAPHTIC L 5 mitogenic effect D4R 12 K& &4
ZHE DR SN 5™, Benvenisten 5 (2 IEF #ifa ks L S EAMRRO@MMAAZIZ ST PHT
WIMC X528 E. flada 7l r MURE X ) B TH E/IDNAZ DN 4 /R
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2) WA R L7 BED (R)-p-HPPH P EEE, BUWERAONRB LA 1o BH L
ks L THEICSWEEZR LIS, (R) AL EREE S DBMENRE S N7,

3) b RO 5 p-HPPH ¥ ERAEOE ROBE LR Lo & 25,
(R)-p-HPPH ML CHE MRS 5 b, /o, T OIERICIZRM LK
MOBENT LD ENE SN, EBREOEAATYE X1,
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A Z BN L D HRBTEORBOBENEAINSUREENER SN b, THbD.
FREBLVIEELBRRREAFTHEEIIE. RAEOTRENIEKRT S E42E%RT 5,

CYPRCWR - T TSI, O e QAR T o 7, e Ja—HPL
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RD12EFZ 5, CYP2CIODRERRIAD A FIL, probe &L 5 EEEY), 371D 5,
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ZDOEMITIZIFES DR I NIED T AP, £HUIMNA . mephenytoin (FIEFEZ E LT
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CYP2C19|ZB83 A D BRI K ESRE LD 5 Tivio, &2 ADS, 19944F de Morais D
WHIE 7 L— 712 & D CYP2CI9% O — R 3 BB FO—HOEEN R I N, BEERIED
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FEREREEMAI Y, BETRITVEATAKT 50 CNoD2ERORRICILYH
AATOBRRBOBRTHHRATE ., PCRFMEE & DBOFIRBERLIEICL VBIZF2
[k (genotyping) A 1T\, BERRKIBOAEDHENFEE L 5 7,

AFETIE, PHTOMDKERALIZE G 9 2RI R 1T LU TOFEMSHRET IZP N2 &
5. BILT2MNC L DBERRIBOFEAHE LIcBREL % & L, PHT OARZRMY
KB LRE R (ks 5 2 & T, PHT ORI 5 CYP2C1Y OG- PEIZF2 M DF At
T SITE, BEIHZEOBKRERIIDOWTEREELAMA 5, Bk, At IRERAL
HRELIEBRABRTH S &ho. [EEGOBRRBROEMICBE T 524 | (ZHEHML
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WrrEL, 2. 3. 4. 5. 6DFLFEII. exon5T, TR L. (wWt/wt), (Wt/wt)| (Wt/wt),
(ml/ml), (ml/ml), (Wt/m1)TdH V. exond4 T, FNFh. (W/m2), (W/wt), (Wt/wt), (wt/
wt), (wt/wt), (W/m2)TH - 72, #HiFE 6 (3 compound hetero B TH - 720 BAKRAIITHIE (L,
BRRFEL 2, 3, 4, 5, T, (Wym2), (wiwt), (wtwt), (ml/ml), (ml/ml), (ml/
m2)TH5H I EMNS, HEHL, 2, 3HEM T, HigHF4, 5. 60'PM L7115,

—J. (rac)-p-HPPH OAERLIZIE ., il g B4k CYP2CO DBIGATRR I 11T 505,
CYP2C9 (2. 2 ORBEEICBAST 2RIEFEROFAIREIN T B, £Z T,
PHEZ TITAMSN TS CYP2C ZRID A ETHE RO B L a[REI IR O PR 5 72
Wang S, D ik % —EEE L, #HHBED CYP2CO SBIZ T 2Mi AT - 700 T DR, i
HERTOBMHERI, Argl4dlle3s) THO | RAEACBFBHERTSH -1
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Fig. 8(a)  Analysis of DNA in six healthy volunteers for exon4 in CYP2CI9
gene. The results of PCR amplification and digestion with Bam HI
to detect CYP2C19m2 mutation. Arrows to the left of the panels
indicate the size of the molecular weight markers shown in lane M.
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CYP2C19/exon 5
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Fig. 8(b)  Analysis of DNA in six healthy volunteers for exon Sin CYP2CIi9
gene. The results of PCR amplification and digestion with Sma I
todetect CYP2CI19mI mutation. Arrows to the left of the panels
indicate the size of the molecular weight markers shown in lane M.
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A& D R B 3R

WA 1T U, phenytoin (Aleviatin 88, KA AS#E) 4 100mg, BFZEEE TR G L.
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Cumulative urinary excretion-time data of (S) and (R)-p-HPPH after an oral dose of

100 mg phenytoin administered to three EMs (O) and three PMs (@) of CYP2C19.
The mean differences (95% C.1.) between PMs and EMs in (R) and (S)-p-HPPH at

each sampling point are also indicated. The data are mean *+ SD. *p<0.05 compared
with PMs.
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and three PMs (@) of CYP2C19. The mean differences (95% CI)
between PMs and EMs in unchanged PHT at each sampling point
are also
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HIORMIZHZZIEOHRDYH O . PMEFT(R)-p-HPPHO A AREENMELNC &2 HRE L Th5,
oIz, RESPE. EMFI 70V — L% AL invitro £ T, (R)-p-HPPH A %i2(3
CYP2CL9 DG L TWB I EZHOMIL TS, THSDARIL. Iz F2MIZL S
PM 2T (R)-p-HPPH DR F R BB EMEVEA R T RER A ZHF TS, LHaL, Fig.y
RIS, PMBHZIBLTHENTIISH 2 DD (R)VKDERNEDH SNTEY
CYP2C19 DA S5 HDOBROMENSH B LD EEZ 5,

—J. AKETTIE, (S)-p-HPPH DR ZFEHRM R IZ 361 T H PMEF TR E R 035
LT, ZDIENS. (R)-p-HPPHIZETIZE UL DD (S) KA LT HCYP2CLY
MBS LRI NI, JAUTH L. EDORE ST, (S)IKDARKLIZ CYP2C19(3 RS
BEL TV EARE LTS, F 7o, Doeckes ™ pVeronese i3 MFI 7 oY/
— L & U 7zin vitro £ L 1) (rac)-p-HPPH DA g2 1ZCYP2CINBES L TULVA 2 &4 5%
LTU 5%, p-HPPHD 8-9FLL EMS) K TH B Z £5EET S5 L. CYP2CY DR ST 5p-
HPPHO KER3Z(S) R LR a5, LI LED#HRE O PHTOKEE(LIZIZ, Pia &b
CYP2CY9 & CYP2C19 D2 HDCYP2CH FROMENRE I N, MEXHELHEET 5 &
(R) fRAE BUTIZCYP2CIINMEALIZ, (S)RAERBUITIZCYP2CID L Y @ BENHZ D EFE
mxhb, —H. CYP2CI9 ERERIZ. CYP2COIZ b BN BEOFENZED ST
%0, Kt Tid. CYP2CI9DS A K 2R V) IEREICIEET 2 BRIT. CYP2CYRIL
FOFLERAFOHEBEANRE LI, LH L. CYP2CO D BARATOBIZFRENTIZIA L
THNTE ST FHENORIMELEZDHE L EH T, 4% BRATHILENDH L EER 5,

AERA U7cBInF2 Wik, (S)-mephenytoin % L 17z de
ARAWCEZSORA LD BEAADZRAZ100% HETTFETH S 2 N SN E -
T b, BIZFZM AT BEE. 1 EORMIC K D HREDEYNHBEDTF MBS 512
TENARETH O, HERLVITONTWEEB LR ZEYAFEE L. MFH 5 ULITRFD
EMBREABIET 5LV TTEMBERALERE LTV, MAT. ZOHEDEIZ, &lIfF
AORBNEHMIN D513, BzT2MomRAtIHOoNESR 5, R#FEROZH
IZBBL T3, 4E@DCYP2C19, CYP2CY Dz, CYP2D6™ @pCYP2A6™ P TH & 138 ) |
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b A2 B E RSB RIDE R EENFH SN A>T, £9FT. TOEEHMN
MeboLrEING,

WO, FIE N ETIE, PHTORMRAIZ L O RIRT B EIEA TS 5 HRHETE &(R)-
p-HPPH & DM SNz (R)-p-HPPH D4R IZIZ. CYP2CIY A5 52 &0
FIEA ORISR RIBOFE LD EAINSOREENERIN S, BIZAIRE S
MOBREZEICEHDOLL ST, BEORIERA LEEICAN. BETEMA T CLEHED
HHEEZ B,

FESHI ME

BInF2Wnc L D CYP2CI9 REBOBFBAHIE LB E 0 Zaxtf L L, PHT O
SLAEIR KB (LEE A L#i3 5 = & T, PHTOR Bz T ACYP2CI9D B EZ 1z DU T
afAmMmA. LMICB S 2R A8/,

1. CYP2C19/ki8# (PM) 25135 (R)-p-HPPH O RFEREHMEIZ. EMDEL Y BAE
IR, 2780 L B3 TH 72, X BT, A X T T/ —IUSAIKEE(LEE (hydroxylation
index) & 12 BE[E IR TD(R)-p-HPP HYE# R - OMICHA BB EZZD 0, L LD
K&, PHTD(R)-p-HPPHE A 3 5 & (213, CYP2C19DEInmyftat 25 Bl HviE < B4

2. (RVKERKRIZ, (S)-p-HPPHOD fR A ZFEHFME RO PMBY LEMBF TZEN R o1 PMEF
TO(S)-p-HPPH HEth ZE MK < 72 B A AEED S 170, (S) RDERITIE. ERK D5
MENTLACYP2CUI A . RIKERIZE TR S DDCYP2CI9NEIE L TS
bDOLEEZ 5N S,
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