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An Increase in Serum Phenytoin Concentration by Changes of
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Phenytoin (PHT) exhibits nonlinear pharmacokinetics in the therapeutic range. Therefore a slight increase in dose
may lead to considerable elevation of the serum PHT level. Although its bioavailability is dependent on the formulation,
bioequivalence is considered to be preserved between the three major formulations, of tablet, 972% fine granules, and 10
% powder. However, we experienced many cases of increases serum PHT concentration after changes in formulation
from 97% fine granules to 97/4% hospital-made fine granules, and from the latter to 10% powder. Retrospective analy-
sis revealed that these alterations were accompanied by 55% and 16% increases in the serum concentration-to-dose ratio
of PHT, respectively. We investigated the factors of this increase by analyzing the weight of remaining powder in a pack-
age and the PHT content of each formulation. Each package of PHT formulation prepared with 97% fine granules and
10% powder was unsealed, and the contents were weighed to calculate the rate of recovery. The rate of ingestion was
estimated by correcting the rate of recovery by PHT strength (i. e., 1.0 for 10% powder and 0.97 for fine granules) . The
rates of recovery and ingestion for 10% powder were 13% and 16% higher than those for 97% fine granules, respectively
(p<0.01). In conclusion, Changing the PHT formulation from 97% fine granules to 10% powder may lead to a con-
siderable increase in the serum PHT concentration and possibly induce PHT toxicity.
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HADE, EH, REKIRE, 30ug/ml2HBA5E
EE G, BITREE, 40ug/ml 2B A D EIEIR,
JrxZ kA2 (PHT) WE<26fHINTY HEREE, T0ug/ml 28 A5 EEHBEEREDE
LPITCAMAETHD, RUFBIEZRS T XTORE BRhBERNEC 2.2 £/-, EEL AL
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ShmE PR (1020 ug/ml) HETIE, HEED %7-, PHT ORNEHREIZFIEIC K D HEZ 2T
OIFMsEINc k> TiiEPEEISMICERELE LT ENHEINTNWS, Elﬂf%) PHT R IZ W IY

BT EBICEET S, MG R IEE DY 20 ug/ml & BRENZ ENA SN TNDA, AKFBITBWTIE,
RAE T PHT R INTWirw, —F, BfE
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NS ORF%EMI, PHT §, 10 fFEHEO gz B0»
TiE, PHT &L T100mg OO, F7/=PHT §E& 97
% WKL D LL#EZIZ B W TIE, PHT & L T 200 mg #H
LogEs, #EEELTO02g (PHT &L T 194
mg) @ 97% MkizETNTNHERFEOKRG L, MmiE
HRE OIFIHERS & Cha (REIMEFIEE), KO
AUC (IfigH iR E—edh# T ) ZHhKd 5
ZERTXOBRHASINZDHDIZTERN. O I 5T
N6 DHBRITBIT D Cuax 13 2—4ug/ml TH B Z &
nS, TOEYFENRIEEE, REEIREZ R 9 HipH
NIZBWT LR INTNRNWZ E2EKRT 5.
L7eni=>T, INsOF—41F, ARG HIRER
TITHBT 2 & HWEAN O LY LR RSN 2 0 RS
55D TRV EEZ LN S.

¥7-, PHT200 mg |ZAH49 2851 & 10 f5HUT,
PHT % 194mg 58 97% MikiERAZEDHD EL T
kI TnWbd, 20k, 97% Mikin o &g Xk
10 fEWAN DRI AEZ1T- 12856, WA TEY
R RIZENBNEREL TS, PHT EL T
3R 3% OWEERD, LEN->T, ERAEES
N EIMEHREZ 5 X 5720085 &#FH T
X, 20K 3% OHEENMETEEICKEREZES
HEZZTWHREEDEE TSR, I 51T, 97% HikL
10 fEHZEKTSE, FAHAED PHT 257
256 OIRHEAEIIBRESAIED 10 f5£755%.
DO UM\ OEREHAENFETHEET S
L, ERRIANICERI NS PHT &1 10 f5# %
HAWEGEDIEFOINELBDEEZEZLGNS.
HEEEL > F— (AHEHR) 72 EQHEELSEE
VB () MERRICBWTIE, BFEITBT SHHE O H
BNEL, MOk & 0BS5S EBET S
BloeEZR/NNRIZTHZEAROENTVNS, 4
HERRIZHBWTIE PHT & LT 97% MK D & 2 6/
LD, a0 NBBEER-E
D, BENFEE PHTA f5/kL (97% HikL 2 2L4E 2
WTA4FICHNL ZRNEAD ~, K THRD
PHTI0 {58~ EFEMT R OAIBETE 2175
7z, ZOFIBEEIZMHEY, C/DH (fnys s/ %
&) [(ug/ml)/(mg/day/kg)] O LA Z2FD
FEG 2 BB LT, I TABEICBWTIE, i
R IER 2N T 5 EEHIC, PHT OFIEER
N C/D I IETHEIOWTHMENICHET S
ZEEHMELE., 3517, AIBAETC/D i

BE Rk UERICDWT, 97% ki & 10 158
® PHT G EOEW, 97205 97% fMkid PHT &
B2 100% EABRLUTEHELEIEITEZK3% O
BME, MUORHAHEAEOHEMIIX S 0EEAD
PHT B BOZL OB RN S, nolidBze Tt ik
WMIHsZEEHMEL .

i 1

FEF 1 (Fig. 1A) 30 %M. {KH 25.6 k.
MAPERREL, TAD A, RN, RARMEELE,
NZIEME B RIFFR D=, 1984 4F 4 A X D Y fifizk
WAL Tz, AFRBFLAE 7 = /7 7NV ESY —)b
80 mg/day DIREHREGDAHATH - 7=, [E4FE 10 AKX
D PHTI7% #Miki#s 0.04 g/day (HAIE) EMEN
7z, TOBRESEILEHEI N, 2000 F 4 A0 513,
97% MikL 0.19 g/day (HFIE) &7/ /)N ESY —
)V 70 mg/day (TN HRERS) 1TLD, FERZ
Bificarhro—)ban T, ZOK, PHT97
% MK EZITODTICHA THEL Tz,
2000 4 10 A 16 H @ IfiiE H PHT %1% 22 ug/ml
THo7z. 2000 4F 10 HIZBT 2L, EaX
W77 —hrFbUTL (EH) OAHTH->/Z. 2000
£10H20 HIZPHT L L COREEZAFT S Z
< AEHRLICHIIBAE Lz, 12 A 15 H DI
EREELL 30.1ug/ml & ERLTWSE/20, 4554
KL D% 5813 0.68 g/day (97% HIKL 0.17 g/day
H) ANEHEIN FRIIRERIRTSH > 7273,
WEZELEIANSRBARNEIL, 12 HXK
FTHWN=. 2001 1 H 20 HIZHIEZRBD =7
W, ZORMERREZNELLEZA, 7.7ug/
mlIZETEFL TV, 2O, PHT OO WH
L& DRI EEZ KT T IO RBERITRH I N
Mmolz. R ARHTH SN, ZOEFEL, #@EC
10 mg/day #2025 B ERHT © Mg iRE DK
BRLEZRk L ZBEEND -, 20D, 10F
BANDFIEEATICL D METRENHE RT3
fabEttae AL T, HEREZLEELLZVWEE, 1A
22 HiZ PHTIO f# 1.7¢g/day (PHT &L T 170
mg/day) IZHIEZEAEE L. TOBREEIIHEEL
ZHO0, 2 H 28 HIZIIMEF EEN 31.7 ug/ml
EHULERLTWE, 20k, #58% PHT &
LT 150mg/day NEJEL 2. WEE, WNNHE
BIZHOENDHEDITRD, 3 AREETHROW 29D,
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Fig. 1. Three Typical Cases of Increase in Serum PHT Concentration by the Alternation of Dosage Form

(A) a case of 30-years-old woman with cerebral palsy, epilepsy, mental retardation, retinopathy pf prematurity and chronic hepatitis B. (B) a case of 42-years-
old man with sequela of tuberculous meningitis, epilepsy and mental retardation. (C) a case of 17-years-old woman with nodular sclerosis, right hemiplegia and
epilepsy. The 97/4% fine granules was prepared in Isahaya Ryoiku Center Hospital using 97% PHT fine granules and extra fine crystal lactose.
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3A19H, HU#S58% PHT & L T 140 mg/day
FTCHELZ. TOME, MiEHREEIX 15—20 ug/
ml TZEL]. ZOM, ftHEOLE TR, I
HREDE(N s EIZB D s N £, T/
JNVE S — )L D g EEIIBEEERN TRE L
Tz,

=B 2 (Fig. 1B) 42 % B, {KHE 30.3kg
FEREMEBER R TEIE, T AD AN IR FE i O 7=
W, 19844 6 H XD Haak i AFr L Tz, 1998
£ 1 AL D 2000 4E 10 A £T, PHT97% Hlik: 0.18
g/day (HFIHE) OROFKGITLD, MEFREEZ
17—18ug/mlica > b —)LINTHO, FEH
EHH 1EREELEL TWz, 2000 4 10 HI2H
TBHEAEEE, 7 NV EY —)L 80mg/day, 1
VNI EE > 600 mg/day, 7L 77 )L KR—)b
0.1ug/day, 7Z/)NA%&F >F hU DL 10 mg/day
WM EEBIEY 7 %2 UL 0.3g/day Tho /=,
Z OFF, PHT97% fkilZ, 7= /)NJLEH—)L 10
% BBIUTHINTEE > 50% Mk SRS L TH
HE2{T> TW/z. 20004 10 20 HIZPHT &L C
DREEBEEET DI L3 4 EMBLICHIEAE L
. 12 A1 HOMmMEHRREN 31.2ug/ml & EFH L
TW=7z®, 45k D5 &L 0.68g (97% Hiki
0.17 g/day fH¥4) ~NEWESI N, ZORR, MG
R IR R EEICE TR L2, 200142 A 8
HiZ 10 {582 1.7 g/day (PHT & L T 170 mg/day)
WHIWAEBELZEZA, 2 419 HiCiEhEEmn
272ug/ml EFEONERLTWE, Z207=8 10 {51
O 5 8% 2 H 21 HIZ 160mg/day, 2 H 27 HIZ
150 mg/day, 5123 H 6 HIZ 145mg/day (9
NHPHT &L TC) NEWE L. ZOREE, mif
HIBEIL 15—20 ug/ml TLEEL . O, PHT
HhEE DT D MAEERIZ AR, FIEHE S
minol. BREDZDA T a3F—)L 100
mg/day 282 A 21 HEX DEME Nz, Of 3
WAE RN /2. VNI EE > O iEE
4—4.5ug/ml, 7 = /N)VESY =)L DIfLiEHIEEIX
25.3—28.2 ug/ml TZEL Tz,

SEF 3 (Fig. 1C) 17 ik tt. K 25.5 kg.
K EEREACAE, AR R, WM TANADZD,
198849 H 1 HX D HMEFRICAFTL TW/e., AR
Belh51E, 7 =/ )NV ES —)b 20 mg/day, F1)LN
< YE > 150mg/day, /N)L 7 O 600 mg/day i

iz oF )N, 2mg/day OREOFRETH - /=,
[F4F 12 H & U PHT97 % #iki 0.03 g/day (HAl&E)
MEME N, TO%K5ET 0.16 g/day (BF &)
ISR E N, 1999 4F 12 A X D 2000 4E 10 H £ T,
MBEPEEIL 7T—10ug/ml THBL TV, Z0
M, FEFEBRMRFICIY ha—)L3NTwz,
2000 4F 10 HIZ BT 20t EEE, WL EE >
500 mg/day, /N)L 7 Ofg 700 mg/day, 7 Ot/
L 0.5mg/day, L ARFOF>F MU TLS50ug/
day Mi DNC EE B~ 7 * > D A 03 g/[A, KOE
AZNT77—brF RUDLAK (WITNHEMHA) Th
o7z, ZOK, PHT97% fikilx, W\ EE >
50% Mk fe X7 08 0.5% MR ERAL T
LTV, 2000410 H 12 HICPHT &L T
BRHGEEZEFETDH I < 4 EMALICEIBERE L /-
AN IRT A o359 Q0N Y7 R R N B F AW N [ A EOAY/ISe!
7=. 2001 4£ 1 H 25 HIZ PHTIO0 {%# 1.6g/day
(PHT & L T 160 mg/day) IZHIBAE L. 2 H
ITHZAKD, BEOELAAS N, EIRER
Aoz, 2 A 20 HOIMmEF#EE 14.1 ug/ml
ERR EALTWEDR, BERBEZEEINLN O
7=. TR, 200141 H 30 HiZLARFoFs > F
B U T LD 67.5 ug/day IZHEE I N AllE, PFA
WCEAES Moz, VNI EE > OmEHEEIE
8.4—14.1 ug/ml, )N)L 7 OO MG EEI 56.8
—63.9ug/ml EZELTHO, FEZRFIZa
O—)L 3N TWi,

5 &

1. MEFREHBORT LT, 2000
4 A—2001 4F 4 HIC AP T, 2%k
I PHT 2RO 53N TV 52 H0BEE %%
Gl B, BMERMEIEEAAE vy, 7
Oy hFa—7 A FHEEETE i) 20V,
PHT fi 75 H I 5 0 I 13 97X T8 e s 6 S &
% (TDX, #1FHhv b, KR KTirok. %
BEIIBWT, DT 4HICBT 2 1iMmEHRET —
5 R ENCIE L, F DR TORE/R R G &
ALz, RINFFRIZSEEZFICTBNT, 4D
FOFRKRTHD, HHREELEZEFDD S 10 41T
DWTIZ AT 10 FF 30 47, fLOEFIZTDOWTIZ R
ZEWERETd > 7=, F- 4 MK, 97% Mk 25 g
& EFC (Extra Fine Crystal) #. 75¢g %, XA
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2V (MHERER, Kk Z2HWTREMUFARLD
/z.

1) PHASE I (97% HRLffHIKE) @ 4 f5HIki~ D F
BAFEERL (&AK3 nHED ITHIE S NEFIR
REIZ b 5 IMiE P

2) PHASE II (4 &KL AR @ 4 fEHRIAIEA
FEOEFREICBI 2 METRE. 2L, &%
IREEIZ E B FTICHIED 10 (5 EAEE I N2 A1E
4 {5 HIRL A RS D 1M 375 PP P O f e

3) PHASE III (10 &80 R G- &3 Eiag) &l
AT 3 DL ERGE U 72 R s THIE U 7z i i
RE @HeMRGELAEMrbNL 241200 T
1E 12 HR O 15 HEH QI HRE).

4) PHASE IV (10 f5H#ff R 5 &%) © #%
HEFESH% 1S HEMU LB L ZmERRE.
B, HEENEEINRNSZEEZICTDODWVTIE,
PHASE Il D5 —% ZZ DX £z,

INSDOF—IMHEERFRICBITS C/D lhaR
MUz FRCOFRAITCANASE, EiRf, 8
&, ROBGRE (ROXIRE) IOV THHE
L7=. BAEEWEX, 787 (ANOVA) KU Z
N2 8 &% < Bonferroni DMEIC L DFr- 7=,

2. HAEEE PHT O 1 HE?S, 100mg, 200
mg, 300 mg, X3 400 mg DHEEMEEL, 97% #
KSUZ 10 @2 W TENZEN T HOFEL /.
T720B5 100mg DEE, TNTN 97% Mk 0.7 ¢
X 1058 7g 2 FEL . HEZHFHAETX
. (LB-300H, mEER, Kk ZzHWE. In
%Ak (PACK MATE 042, SEMEXE) 2HW
T20@IZHE Lz, 2T, ShERICBWTEY
DHFANCHNTVWEHDTHD, NT TR LTTE
BCHET2HADOHEUTH 5.

ETNZE1UDDYVEEL, 13T ATHELTTH
SrDOBEZEINL, FAHHAEFRACTHREZNEL
7z. /At & LTk, PACK MATE Al a#to s
1Y~y NROT 52> (EEEE) oW TEN
Thio 7.

B U 7z EH ) 5 REINERZRD, I 97%
FIIZDWTIZ PHT OFH % 0.97 &, 10 fFHICD
WTIF1.0E2FELT, TNETNERICKGIN &
AR Y % PHT OFBIEEZHEH L=, BICGE,
BRIZODWTENTN, A, AEARTHSEMO 3
DORFIZOVWT =R EDO ALV EEE

MEZITo 2.
i 3

1. MEREHRORT LI PHTI7%
MR Z G SN TW/z 52 2O HRE, 2000 4 10
AHAIC 4 fEHIRI~, F72 2001 41 H—2 AT,
FTI0fEEANEHIBAEIN TV INHDH
HEDOB, ROBENKEITR O EHAN EFIENZE
BINEDITHBNTERN D EESE, S4%
BRI L 72 47 B2 DOWTETZ2TTo 7. ZHo DR
HZD % Table 1 IT/RT

BANDOFEEFEIZHES PHT @ C/D LhOHR %
Fig. 212779, C/D [ti&, PHASE 1 (97% #iikifd
FK;), PHASE II (4 fi5H0kLff FH ), PHASE III
(10 fi5 s I RE 4% 5 2 AR i al), PHASE IV (10 £
WS AR 5 BE%R) TBWT, ThEh 2.01
+1.14, 3.1241.68, 3.62+1.74, KX 3.20+£1.58%
CEHE L ERRZ) ThHolz. 97% Mkin s 4 15
MIRL, 4 FEHIRLZ 5 10 fEEADAEAEITH W
T, Wihd C/DRHIZAEICERELE (p<
0.001). 55314 (66%) DEETRHEZEL,

Table 1. Background of Patients

Sex Male : 33
Female : 14
Age (years) 35.6+11.0*
Body weight (kg) 39.1+9.6*
Disease (s) Cerebral palsy : 21
Epilepsy : 39
Lennox syndrome : 6
Mental retarda-
tion : 45
Others : 26
Frequency of seizure Free : 10
<once/year : 4
= once/year : 9
= once/month : 11
= once/week : 13
Number of con-
comitant 0: 4
anticonvulsant (s) 1: 18
2: 21
3: 4
Administration Oral : 34
route via Nasogastric
tube : 12
Dependent on the
condition : 1

* mean=S.D.
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Fig. 2. The Effects of Changes of Dosage Formulation from
97% Fine Granules (PHASE 1) to 97/4% Hospital-Made
Fine Granules (PHASE II), and the Latter to 10% Powder
(PHASE 1II; before Dose-Adjustment, PHASE 1V; after
Dose-Adjustment)

Serum PHT concentrations were analyzed in a retrospective manner in

47 inpatients. Statistical significances were determined by repeated measures

ANOVA followed by Bonferroni’s multiple comparisons test (**: p<{0.01,

ek p<0.001) .

HERIL 97% MR HAKEORSED 17.4+£8.3%

CEEfE R ZE) Tho k.

2. HOEER  BEA WUhE Sl
[N 2R f OB R 2 Table 2 1259, SUHIRE Hik o
FEF, 10 f5H O PHT $8HURIT 98.1£1.1% (F¥
il HEUHEMRSE) THY, 97% Mk DB K 84.4+
3.6% (FHEEFEERZE) KODAFERICEN S
(p<0.01). 7z, WHEBIZODWTIE, UHEDK
TIZEWERERME T T 5HEANED 5NdH D
D, HEHFRGKEMTHEREIRD NN, —

F, SEETIREEREEZTIRS Ao -
e =

BRI BT 25 EOFHBAEEIZBNT, 97%
MK S 4 GBI EHIEATE L 2B (Fig. 2,
PHASE [-PHASE II) iZ, C/D LA 55%
FlLk, Z0&LE, HEEFEDIB 10KITDONT
13 97% ki 2RI ICHAIL, o 37 %iI2D0n
TIMMOEF RS L TN, D28 TC/D
OEHO ERBIZIEEREIAONBN> . C
/DHOEROERELT, 97% MikizRET 2 2
EIT R0 BANOFETEN LA U EH D 5y M DR
BN U 7= vlgetE S, 2 afliciEE L - "F o H
BRAEETELAENEL TS, BT S PHT
BT 4 EHRI T 1/4 13T 5720, ERRITER
N5 PHT MM L 2 elgetE i b EED L W, il
IZC/DHICHEEZ G2 5O H D EREL T
1, BENFAELL 72 4 fEH0RL O K O AR — 05 2
5N 5. 97% fikiZ A0 CIE T 2B OREGHEIC
DT, HEM5I1Z BEFC (Extra Fine Crystal) Lg%
FAWTHFILZBET, KOMETESHEENES
NZERRTVNDZENS, D HEH TS 4 (MK
DFEITIT EFC H = W=, —H, HKS5IE,
AHETHIE L7z 97% MIKE p eldR AN E LT
<, %7z CF (Crystal Form) #LBE7Z HW/ZERIZ,
EERZE BRI 2RO IRENC K D, AL
97% MRIDEEN A SN EMEL TS, 9 Ly
L, SEOHFHEDRER, 47 4% 46 4125 W T C/D
HIZ ER LU TWe, £, IXTOEFIIHERRE
T BiEH 5 TH S DT, PHT OFEHEEN
—ETHIUL, BHIOAREG— L E F R EE D i
BEECKITEEIININWEEZLND. LMo
T, 4f5MKI~NDOFIEEICL > TEUK C/D bk
D EADOELRERIZ, FRNHEAOARE—MHIILSD
DTRERBWEZEZ NS, FHE, HAWITH MR
RSN TWDHIK 10 fFHADY D E X DK
(Fig. 2, PHASE II-PHASE III) 2%, IFEAE
DEFIIBVWTC/DMHYER L. ZOEK
E U T A SR N DFIEE LR L [FER, el ficik
B9 5 PHT &0 Lzvlfettnidbiy o b, £
72 97% KL, 4 f5HkiD PHT & &EIZZNF14 100
%, 25% EHIBLUTHAIESNTHNSZDIZ, 104
BADOEIBAEEICHENPHT ELTHK 3% OHBEEIC
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Table 2. The Influence of Dose, Dosage Form and Package on the Rates of Recovery and Ingestion of PHT (mean+S.D.)

(n=5)
Package
Dose of PHT Diamat Glassine
Dosage form (mg/day)
Rate of Rate of Rate of Rate of
recovery® (%) ingestion* (%) recovery® (%) ingestion* (%)

979% Fine granules® 100 84.9+2.4 82.3+2.3 79.4+1.6 77.1+£1.6
10% Powder 100 97.7£0.5 97.7£0.5 95.6£0.5 95.6+0.5
979% Fine granules 200 88.3+0.4 85.6+0.4 85.0+1.8 82.5+1.7
10% Powder 200 98.1+0.2 98.1+0.2 97.6+0.2 97.6+0.2
97% Fine granules 300 89.5+1.1 86.8+1.1 89.1+0.6 86.4+0.6
10% Powder 300 98.9+0.3 98.9+0.3 98.7+0.2 98.7+0.2
979% Fine granules 400 90.6 0.5 87.9+0.5 89.6x+1.0 87.0£1.0
10% Powder 400 99.1+0.2 99.1£0.2 98.9+0.1 98.9+0.1

a) prepared regarding 97% fine granules as 100% PHT content.

* Significantly associated with dosage form (p<0.01 by three-way ANOVA).

ol EDEBLEAI SN
INSOERZHSMMNTT 5D ERBETT
SeE A, 10 EHOBEERIZT 98.1% THD,
PHT L&D FFEENEBRINS EEZ LN
DITHK L, 97% Mk DAL T 87.0%, EHL
RII TV 84.4% THo 7= (Table 2). L7=23> T,
10 58 & 97% #iki D PHT BEUR D Eid 98.1/84.4
=1.16 £720, 97% #kin 5 10 fEHUCAIB LA TE
%HZ EICkD, PHT OffEHEE L T3k 16% DI
BIZRoEEEZSNZ. LFSE, 97% Mk
5 10 (EEICEIIRER L7z 2 202 BFE B\ T
HEHRED LRZEKEL, BEEZE 9% MKiEE
KD 85.1% ICHET 2 Z & THIFBALEET D
PHT Ifif iR E 2B 2 ZENTERLEREL TS
M, 2L, SEOBRFITHB TS 97% Mk D
PHT B HE O PR R EMD TREFITHIEL TW
%, EOZ ENS, FRAEIMHED MiGHRED
EFIZIE, BEIED EFENRKRELSFELGL TWSN,
EED PHT 280 LA (3% ) bEH TSN
ERbN.
ZOXDBREREOEH T PHT DA O HEHITD
WTHRRRICED N EZEZS5NS. UL,
PHT 36 HICB W TR OARNEEZRT T
Ens, BEREOD 16% O LA, PHT OF R
TOMEFREIC KT TZEIIDONTIE, EYEhhE
FHRTEN S BEREZTHOBEND D BN, &
WIREET @ PHT MEFIRE CAREH D O 5E

DRfRIE, AT (D) RITHED.
Cs=Km*D/ (Vmax—D) (1)

Z Z T, D (mg/day/kg) %5 &, Cs (ug/ml)
WEEFEIRETOIMEHEE, Vmax (mg/day/kg)
WA G®EE, Km (ug/ml) 133 T ZEK
%%, Mamiya 513, EETREEICHARANIBT
% PHT ORMEF/N T A—%Z#HiEL TH O, PHT
DEELRBBERTHSF N7 00— L P450
(CYP) 2C9 ICE R Z=4H LIz CYP2C9*1/*1 Bl D
BECPBITDRENINT A= EL T, Km=4.0
(ug/ml), Vmax=6.07 (mg/day/kg) &5 fE7%H
HLTWS. 10 ZoBEEBETHEZAL 97% Mkio#
EXINTWBHEFEIZBWT, Cs=18 (ug/ml) %5
25 PHT HE5E%# KD B &, 4.97 (mg/day/kg)
Elrsd, TZTI7% MRS 10 fFHAFIEAEE
L, BIREN16% H{MLAZEKEL TCs 2HH
T5&E76.9 (ug/ml) E725b. Fiz, 97% Mk 5
BFIZ Cs 2V 7.0 (ug/ml) THhoETDE, 10 f5H
ICHIEZETE# D Cs 13 11.3 (ug/ml) &75%. L7z
Mo T, MG IREAERIRE FIRMATICHNTS,
10 EHANDOFIBEEIZLD Cs A1 50% FEE 7T
AR B D, FL TR 97% MR 5K O i i
HEENEVWERFICBWTIE, AR E A i i
EoELWERZBLSTHEEBENGVWEELZ SN
5. E£7z, UBEFHTIX 97% Mk 5 4 REHKLT ]
BAEEZ{T> BRI G EMETIZ2T> TWEDT,
10 WA DOFIEAEIES MEFHIEEDO ERITH
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LIRS NZDY, 97% MUK 5 EHE 10 {53~
HIBATE L =85613, miEHIEED ERIT LD BEE
20, EERTHERZESEITIILOMBES
Nd. ZhoeDZ &M, FRIT97% Mk 5RFIC
mEnmEhEETI > hOo—)ldN TV A
# TlZ, TDM (Therapeutic Drug Monitoring) 7% f#
BIATWENSABAERE 2175 2 &A%, PHT H13
P BHLETERETHDEZEZAONE. £/2, &5
175 7= AR Tld, PHT RNEFITHESI N
BEIZTDWTORE LT TR, flloFEFN
RAESINTWDHE OAIEZAE A MG I &IE

HBIAMEIR =0, HE|FEH TDM 217070
SHBAREZITO ZENEELWERBDNS, &5
12, PHT OZEHANTDOWTIZISE, EEEICH
FAEMEES T TOEYFRREEZRIET 2 2 &
MBBETHBEEZ SN,

YIS EE O HEERE (&) CAFEER 3))
R TH O, AFTEDK 70% M T v HiEpE
BLELTALTWS, HER (F) OEYEIECH
WTIE, PiTAnAIEICEZERED > hO—)LiEk
ERLEZHEDTHD, FTHPHTIIRBEHS
NTWBHEATH S, BER (F) 1, EKFHICEL
ZEUCTHHCKRBTET, EORIEHSHHENR
MENTZELTH, AkFi-> TWBHEEFLRERIN
PRI ZOHMNIRHETH S, ZD7D, FRIOA
BERICH-> T, METEEDOE=Y —2%iEk
L, WA v 7 IZh eI Y 2 E st 217
STl HHEEZRRIITZOOMKEFEHEL /-
ZTO/E, EELPEEREZELLBEFIR SR
Mol ik, BERRGEFAGICEST, migH
BEDTHCNTBEBNICHGET T ENTE
. ZToXDiT, HER (F) ITHWTPHT OF
BEEHET DT, BHEOTANVEEL O
#I2TDM 275 RETHDEEZOGND. i,
LR ITIZASRIIAER S N TR, ZhkizBn
TPHT LG &N, HTHERBEREDDEWES

TlE, ABBRFEO LD ITHIBAETEED TDM 2314
WEBINBWEESH D, EELR PHT ha#%
EIRITEIREEIISICHEART S EEbN5.

PL b, AL D PHT OB % 97% HkiH
510 fMANELEETIZICIHZ> T, BER
TDM ZfT WG EE O EF & Z T HES hEE
KROFEBNHDDIEREZLD BENH D Z EMHS
MMITTIE o7z,
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