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BOEBERAL2RTERIEEERINZ LS
RoT B, BREBEEYOBMFREE b - RSB
B2, EREFEECEESTALENELTL 3,
DI HITIE, RIROHTHER HIN L BIFEF ® R AR
EHRD PRIFERPLETH S,

Scheiner % & Tubocurarine O LRI E & M4
EYNBE L OBRE, I0 - Ay NEROFES
BuwvTERL, BMNSFHET %O M4 B Tubo-
curarine ¥R B O ¥ & SEEIE M O M1z 13 12 E SRR
DT B I EERHASMICLEY. FROERENKS
CHRESNDY, ZRSIEEEREICE O TIMREEH
FEHEBOMWBICRBE I EERL TV S, MFEEHE
BOBEIL, BEEZLEATAEI»ZVEHIITE S
DT, EREZROEMCHEBT 2123, BEx0BHEIZ
BLIBRER 2T ZengE L,

AR T EYEERNTFIEE W RSB L 46
TIT- B 5T 28R %2 b L2, BEERIGH
DERAMS L AR YLTENT 2 L iz, &%
OFEZ I >V TEHRT 2,

L. 3t— b4 MBERI & 5 BRARENEIRER

1. A=A FEFIIECEBMTA»ARD
B
9, EUBEHROTTOEKEERAINZIED
Ha o= b 22 M EROISTER I DL TR T
4. Fig. 1 13, 4 BEOFITONAFKIZIRA L, FiEH

Fyujio Ichimura: Hospital Pharmacy Kanazawa
University.

BiFcar bo—LahTwaBED—HOMmEBE
EBi%, a2/8—b AV b BTNICE DERITL R
RTH2, Symbol IZEHE, EfRF Lo S—b A»
b EFMCEBEHEMRTHL. IOET LS
BEINOBVELEORSHOM T EEHERE
Valproicacid (VPA), Carbamazepine (CBZ) Tl
1, 23T, Phenytoin (PHT) Ti¥, 1, 3x&X %2
YEa— SOV BERS TS ko THB SR
3, HROMES % 2 3 mifchildE (Cp) 3Ec &

dX/dt =ka'X (1
dCp/dt =ka-X/Vd —ke-Cp (2)
dCp/dt =ka-X/Vd— Vm-Cp/(Km+Cp) (3)

DRELSBRLSIEE2TRTH, WTFhoEROBSEE
EHarR—p A VERICE D ADCRETED 2
EHHER AN 1O SA— AV 2T NS EE
VEDODblack box & L TR FESHELEF LT
BHaH, HLOEMCE T 2ROBESHOBEED
BZDETFNVTRIFENTVS, 1.a¥/S—k 2y
kBTN EHET 5 EMERER LD parameter #i
3—4{ETHY, ThZNOMEMSFHEHERNIE,
CoE2FHBEMEICE 3D 2 BEHEHMNERM
HEETHS, 10D VPA 2 #FRATDEED Cp
12, BAZEEIHOIEFNIC SXTKREL, Fion
ZOEAZEDH D Z Lavb 39, BORMAKD Cp &
BOKE S BOMER VA L4ic, MERETK ke
BIXUBRINHEETH ka DK E 8 Tikg 39, Vd &
ke &, EMLBHELOBTRELAEEDOHETHZD
WL, PUUHEE ka 3EEDE L TR %
Bt — LS TR B 7RI 2 &,
BEL 1Y ED S REBR BT T 28 E
(EORIGEE) L DvhbH ik -T2 BHTD
ETH3. > THRK, BREHEDLDEPLO RIS
NBEYOBEITE, WEULO R T HERE 2 &M
THI Lk, RENTOBRIEERRE T2 2 &0
HEETHD, TOL S 2BAM»S, VPA TOKRELH
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WEBERET 22010, BERBLORLL SN
w3,

2 . Bayesian 3k & 2 Ix5EEFDY
BEEELPIERE Cmax k Z{EFMMPEE Cmin
O} Cmax/Cmin TR E N5 BERE (Therapeutic
Index) D/NEWEWTIHELZOBE I LIZRERET
FT5zEnEELy, BE, EXO0BEOHREFEL
D87 A—F{EEHEET BIERAVST A -5+ 1
BolHEEATEENRELETHS (RBELIZ T
A— S HEEOBERROROEIIY > 7)) » 7RO
BIIEENS), LarL, TOEIRY Y 7TY v I
WEEICS 2 3 AEMNKE L, BRIRBEMN I
WERTERY, FOLIRBE»ORNOY T
VIR THUBED T A~ I EEHET B HENRE
Ko SERENT VB, BI I D4EFIC Baysian &
#8Scheiner Bl L W MA s, H2EHOERNE
Bzl T, —E0&GTOREFRCET 2 BED/Y
7 2 —FEOFHE (P, pop) & USEIE (Vi
pop) & Cp DBEESE (Vep) 2RDTHBE, ThHiZ
CpfEl1—2EE2RHWT, 4R TE5Z2 515 SSELE
NZE 2 LD ICBERL DT A —F{E% BN Tk
WTHELLED ETH2HETHSE, M23 VPADRE

SS = 3}(Cp,cal — Cp,obs)?/ Vep
+ 33(Pi,pop — Pi,est)*/ Vi,pop
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Er—s2FALTZOBAGEALERTH S,
27, £REOIZIEFRI- 2 ARREE 10 &0 Cp B % FHrg
\Zfi##7 L Population Parameter # & H L7z, B2z
BOLTERIZ 10 £ZDBEZNLZND Parameter ka,
ke BLXUVIdOFEHEEXZDOEEHLTREO, S
CopflEHB*EHLABRTHD, —FTRERS
Population Parameter f# & 182 DBE O FHRA
#id Cp EfHE— & % AT, Bayesian #i2 & b fne
BEEBEZAELLERTHS. 0ZHDEEOD Para-
meter DFHED HDEFERTIE, ZDBEDOER Cp
BOEELTECHES 2 T\ whs, Baysian &L 3
RFERIEAE L ORVL—ERL, ZOEHREE
EIL T3,

3. Phenytoin O 5E&kEH 012

M3 ERFERBEEICWT 2 PHTEED I~ b
O—)lev=a7ATH5, PHT OREFHMFEE
Cmin {12 10 zg/ml T, BWEAOHEL 2 W EREES
M Cmax {Bix 20 ug/ml L &N T3, ZD%
Z a7 VIEBADBEREEL 2R 618 5 i EYE
HEEOFER % CALERE 10 5 LIA Cp fE#% 10
ug/ml P bEic ERER, 20Kk 24 BEICE > TCp E
£16+3pug/ml BRIz Y b u—LTEB LI, E
BEO#ESERUEAERE 2 RE L 72 DR LRREA
BThd, BETIHER 1 AR TRT &5 2—=0
infusion 2 & 3 v =2 7 VL ERA TR 239, B

Phenobarbital

g 0

Phenytoin

Carbamazepin

Time,
Diurnal oscillation in steady state plasma concentration of antiepileptic drugs
following multiple oral dose to epileptic patients.

Fig.1.

Eq.2 and Eq. 3.

12

hr

18 24

The lines were generated from Eq. 1,

Key: O, @ ; Valproic Acid, & ; Phenobarbital, [ ]; Phenytoin, &, 4 ; Carbamazepin.
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Fig.2. Diurnal oscillation in steady state plasma concentration of valproic acid following
multiple oral dose to epileptic patients. In upper panel, the lines were calculated
according to Eq.1 and Eq.2 with the average values of parameters estimated each
patients. In lower paenl, the line were generated Eq. 1 and Eq. 2 with bayesian method.
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aAVsS— R AV EFAEAOTRESRHET S

&, RSB ES S L SRR O ENEIREIC
BET27 708 —CELDR I L HIREHT,
EFAHBHEZZFTHE LS, BRI LS 2l
e F L LT, BrOEROELIZIS S TR
BEMOGHNEREOEE LHAAD S ETVNERS
] N, ZOEFAERCTHRERARIGHEWESED 5

PHT Concentration in Plasma, pg/ml

NTw3, ZOEFVGBEENS X CEBEEER
R S S BARAL T LSS b DT, SEENEMEERT
0 ¢ ’ Ti:\:, . 0 7)1 (physiological pharmacokinetic model) & &
Fig.3. Simulated and obseved plasma concentra- ENTwae,

tion of PHT as a function of time after the 04— O B IR, SHO3 =
repeated infusion for the treatment of status

eate AV P ELTRDLERTHS, REDAEIZLL
epileptics.
DLDALN— A M RSHRTWAE D, Mt
IDFEa - X N RERTILEND D, 5
MICEILFETEWD,Cp DEER LR K 2.0 BEORENEFITH 2, EWIMFIC L DEREE
EAOBEENEELr ShTna, Zhicafl, 22 BLTVA LD, MEFEMBED 3 IIEBTEY
WWRLHFERR, BAZEC L2 Cp LTES2HkK2 BEE, 82— bAY MTHRDIOHEREZR
RINELT5&9, 82 BEESHRAAMOER Cp (RS~ 2 FEIHERF T2k RDDZ L
Brb i, BEILORSBOEERTI LI KDL, BEEREBCBI 2EBOETEE (C) &
Lo CHERG» S 4 EEETOI Y b1 E m#hEE (Cp) ObKp, i, B UHE DBROER
BEL T 2008 TH2, ThUBEIRTEL LR BRI (artery(a)) :
InghiE e RS PHT I ME AT 5 2 £ THEWE V;ﬁ;zgm«gma_@) (5)
AL bR—LTELLITEZSTD, ! Kouns
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Vuver dCuver - (Qllver qu( ) Ca + ’ngur(':’ggg‘ﬁ
—_ aner'Cnver £ . Cuver

Kp-llver fB CLIm Kp-llver‘ (6)

Z DOMOIEMIEESE (non-eliminating organ (j)
4G _ ol - G

Vo= ofc-%) (7)
i (lung) :

N ACung __ _ _Cung
Vne L% = Quo Gy = 225 (8)

BRIM (mixed venous blood(mv)) :

va dev —EG Qj/Kpj Q:ot'Cmv+M'g(t) (9)
CLorg= QJ~fp-CL1nt/ Qj + fp-CLint) (10)
E =CLorg/ Qj (11)

777 »ACLlintid, TOBROERR/NF A—¥
TH3. @E:27 V77 >»A (Clorg) iR TERDLT
EDSHIR, BRRINIEEE (Q), I8 RIzEY) 533
fpBLIUEEZY 77 ADEEBRTHRE S, &
DT, fp & CLint OFRHEEE D MLFGHRE 2 LR T
ERTEBHFEE W fp & Clint O Clorg D{E
BEFL, #iZfp & Clint OF2MEFHE LY &b
K&\»E &2k, Clorg BRI & Y XEE& N3, B
B, FEERBEEIIRCELTs Y 75 v AR
DY), BEFOTMEHEOFEY L KFIL T2,

6 i HER L OXEFFTICL Y, FAihOBREAN
DHEFEHF pentazocin DXL LBV EBELEAEK
physiological model 8IEH & /=BT H 37,
pentazocin DEMIKER T 5 2 MADOFITIZ Mk 8
BIEARTAKEY, ZZTHAWFERIZ animal scale
up EWIHETE, CORFEREHETAI LI LD,
rat, rabbit D& > R/INEMIOT -5 S5 AR BIT S

Gne Organ Model
SERRGEE B
c} AT

1 3 ZEE
R M

r

¢

E=talniid

é//////// ] =

Fig. 4. Diagrammatic representatlon of a one-
organ model for a organ subdivided anatomically
into three fluid compartments.

¥

pentazocin DENEER FH T2 2 L 23TREE % 5
. ~AIOEYOREEREKEE s rat AL T
2.0—10.0mg/kg L LB RKERSOHBE TR
R, REEEHMSLTYH, FRICHAIL TP
23 ER T, pentazocin I3 REBICKEZET2EMTH
Bl Ebrol, TOEYOHMHEEER 0.8 L X
&L, MPREOENTH % Z £ 5, pentazocin [
SRR E RS A AREENE R ST, ER
kD, FEFEIREICBT 2D pentazocin B

100 % ( Blood flow rate %)

100 % | 'ii!!i I
Ll Ild W
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Fig.5. Physiological pharmacokinetic model fully
diagramming the blood «circulation through

various tissues.

Concentrotion of Pentazocine (ng/ml or wg/g)

Time (hr)

Fig.6. Predicted and obseved concentrations of
pentazocin in venous plasma after 1mg/kg
intravenous injection followed by 0.5 mg/kg
injection 1 h after the first dose over 1min.
Key: a @—@ ; venous plasma, b------ ; predicted
concentration in brain, ¢—-—-; predicted con-
centration in muscle.
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(Cp,p) LHFIMHEE (QL ml/min) & ORI KT
£b a5 —EDOBKBIRAED 5 iz,
Q1 =27.0(Cp,p)ss/ (2.5 + (Cp,p)ss) + 8.5 (12)
= OREER LA A 72 #7 L v physiological model
PREELTHELLERAN T TH 2. 10mg/kg &
ERQFREAE - 3Rk S2ICFT 2 LTFREILE
EETR L, R EH»ZE/RT 2 & L7 model OFH#
B (ERITEL—BL T3, ZHBREL %Y
BENZTOERNERECEELE 2 5 R EEFHE
FLVEAVWTRIELLZEBLLAITSH S, 20X
physiological pharmacokinetic model 134 D&
B9, £{0ER factor DEEE AL Z EXTHETH

a 10 ag/kg

o
-

b s mg/kg

Concentration, pg/ml

o
™
X

© 2 mg/kg

Time, hr
Fig.7. Predicted and obseved concentrations of
pentazocin in arterial blood after a 0.5-10 mg/kg
intravemous infusion over 2 min. in rats.
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8§ X PL/—F > ¥V » Fhiperiden i D W\ T
physiological model ¥ [CRAL7:ERTH 2™, ZOK
PRREEAE VD, BB ~NORBITHKE <,
FOREREFRECMTTEED 0FCLET S,
# %1% physiological model iz X Y, ZORBKLME
EHOEHDORSE LEES L U FIREDBR,
F-EEE L VEHRENOESESBOMEIC DL
THREF L7, BESM L LTI OMER - HME
B—Fr LERNOEHOSEY 1) EEDS5 &
&, 2) THE 3) EREC1HEDARREL .
EHEDADELTHELFERZ V7 7 v AHiR
Fhorndbor L7z B9 EBROFIXSmgfHE
() ¥ 1F 2mg # 1 B 3@ 1 » BRI THE
BE5 L LE (BR)THE. —H, TEIE0.1mg/kg
i, 0.4mg/kg 2ROKE L CaselZ D2 TD
Simulation R TH 2, fE5EE—F £ LI LB
EOFITIE, 3 EMET 24 BRI 3.5 FOBEE LT
Liz2, BEROEECHFRCERMRP 57, L
LS B AEYL D CBE L L TROAITE, Bk
OBB IR ERERE L, BOOHECHERATD
BET2.5E0ENHS LEIRRYEONI, T
b, BEMoRsBREYOBECEENSEHICE -
T, LELLBKERENELERRS T, EEL
EETREBEOHDZ L, XENHBELHEDEL
BROBESETERRERL2EGENH L I LY, BYLES
BOREHBrEELRYEE252 Tn3,

10 HFTAD»ATI VPA 2RKRIZCEBEL2BD
N BIHE % physiological model 12 & D L 72 /558

12 =

Concentration, pg/ml

Adipose

Lung

—=—=—— Kidney, Heart
Liver, Brain

Skin, Muscle, Bone

Artery, Venous

250 528 758

Time, min

1002 1252 1508

Fig. 8. Predicted concentrations of biperiden in plasma and various organs after 3.2 mg/kg

intravenous injection in rabbits.
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TH5M, VPA RMEOENTH Y, MEBEEE L
CESTIHEE2ELTL DT, SEECHEBAOD
BTIR/AAE S, BERETORBMATREEL Kp 3
BEEBRO TR REETLTL S, RROKEAL
L MMEAESERTIE, 100 ug/ml @ VPA BELL

I.M. Injection

FTHEEBCHBERBES LR L, VPA OERARS
EpMKELLBIedbhrotz, VPARZ VTS
YARBBEOENTHEI LS, EE7 VT I
(CLtot) i2iZiZ fp+CLint = 2 5728, fp EDMWRIZ L b
BALSDHEMNEL DI ENFHENS, 300

P.0. Administration

Lo a
108 19
—
E m
o 3 2
L
g 1,2
6 ! 1 1 ’
o 3
Hom .5
e ] 4 8 12 16 2 2 8 4 8 12 16 2 24
iy =
0
<]
0 18
3}
o
E
o
- 3
A 2
1
.81 .5 -l
2 4 8 12 16 2 2 ] 3 8 ? 16 2 24
Time, hr

Fig.9. Disposition patterns of biperiden in human with various adipose contents. The left
panels show the plasma disposition patterns after a intramuscular injection. The right
panels shows the plasma disposition patterns after repeated oral administration. No.l, 2
and 3 represent 43.5 liter, 8.7 liter and 1.7 liter of the adipose volume, respectively.

na/mt

75 mo/kg

Plasma  Concentral ton
=3

T T

18.75 mg/kg

T

! [ ! ] 1 ! 1
1 7 8

o

3 4 5
TIME , hr
Fig.10. Predicted lines versus observed plasma

concentrations of VPA after 18.75~300mg/kg in
rabbits.

X 102
20
[=]
3
=10
-
0 1 1 1 1 N
0 2 4 6 8 Xx10°
PLASMA UNBOUND CONCENTRATION, mg/ml
Fig.11. Plots of steady state rates for hepatic

elimination of VPA against the steady-state
plasma unbound concentration in rabbits. The
line was generated from the equation of
Michaelis-Menten type.
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me/kg B5 T Cp i3 10 SR L L HROBREE %
TTbvDETREENA EHE L IRl a»ro7z,
TOIEEFEALBHAT A pO LR CHENT
CLint 25T 2 L8 b 5, B 11 I2RT &5 il
R O o T & OBk DIz BIRIE
%53 S1l, Michaelis Menten RUSHE D T & A9FE
mafl, TabbipHWERELTE, THLIIHEST
CLint 75T 5 728, R#F ECLtot IHIFEALE
LzwZeicnsd Bl OFREHAELLBERE
HERECHE T 2 BER %M A2 A7 physiological
model AW TFRL ZFERSE 10 DERTH 5.
HHKELFRCBUZFE/MMBER LKL, 20
model DEBHMNEMN TSN, B, VPABROE
MEESHOEWIERNIC X 2 AR 2 RED LR &L
ZIHWEICRABHEFO—EE, ZOEEICHRE
THEHDEEZONS,

12 1% g-lactam #] 4 # B cefazolin @ physio-
logical model i2B8 ¥ 2t FOHELFALLLDOT
HBHPY, ZORRECHALCNERI L HFELOMT
HEFEL T2 DNEAOTERORSEORMEICD
w5, B-lactam PIAEWEIZENICA S L P,
BlEZE0EMINEFRE S L UHEEEERVT, SHEB
LFROMMEAEER (Interstitial Fluid) & MR
BET 3 EMENH S, Libt-> Tk f-lactam 4L

soo |

100 |~
= [
E so}
~ -
-]
< -
Z
z i /yLAsuvnEE PLASMA TOTAL
E < MEART
< LUNG
[“ERLY
|~ =
z -
] »
z &}
Q »
)

1 =
os}
1 i 1 1 1 1 i ]

o 1 2 3 4 [ [ T
TIME (hours)

Fig.12. Model-predicted total concentration and

unbound concentration in interstitial fluids of

cefazolin after a l-g bolus dose given to a human.

FlOSHARE VA IZMEBEARBEE (P 430.02—0.94
FTEEL TR b ST, Far 0.3liter/kg LA
TOEERT, 2B I12I0RT LI, I EEA LD
85 L UHEBPBE IR mBE L DELS, HEICEL
THEM BN AYERE S, miP &R
FTIRIERUTHS Z Esbmd, SiEEHEROMmEE
BRI SR & HEREICKET 50, MNEOE
EHEABESERICL > TARELEBHTEDT, 6
lactam FIEPE DO NRAORERIIEL TR IO
By e 2 5. 13~16 B2 N IER R R UEE
B2 2 v T @ cefazolin (CEZ) & tobramycin
(TOB) DA HARICE T 2 EHERTH S, TBW X
ERE, IBW 3BAEAE, VECW MR RE 2T
+

+EEFEROSS
(Vdss )ros = 0.289 TBW (13)
(Vdss)eez = (0.3 VECW +0.06) TBW (14)
$ B OGS

(Vdss )ros = 0.289(IBW + 0.4(TBW — IBW))  (15)
(Vdss)esz = 0.3 X 0.289(IBW

+ 0.4(TBW — IBW)) + 0.06 TBW (16)
HEReLT, BRI ERET L8, &
BID b LAMEEOREEZERLZTLEE SR
EeNTIBE NI, £ I AT, f-lactam ® amino-
glycoside RFUEH Ci2, MR ICBT 3 EREE
FHBHEEICN L TEMTHE LELONBDT, T
NoOEDBELTRTLZLOAVERETHS, &
R i mss i A FIEBE W IER AR fp 28 - HE
¥ MIC L oktEgIz X0, BEEBEOFMsHES 2
EERLTWS, AL, #FL~uh MICEEEICRD
ZETRLBHEINIROVWTRSERE bEREERD
LE®HD EEbh3,

PAERL TR &S CHELSBERESAREYOGK
WEIEE, ZOLBEENEERTE T VEIEROEAT
OHPBEED & 5 ICHETHIR S, 51, B xER,
INSDEFNERAELET, RBOBREOKRT
- Tw 2 EYREL OBEMER % Simulation L,
B v aEAOMBFHBEERERTFTICEDY
Dynamic iZ Control 7% Z £ #H#&E L T3,

ZDFHNIE, B 6l EET2RRSRESRIBRCcE Y
THRELL., BREOBEL2E52 CHO LI L2B#T 5L
Ly, SthE bEEEFOHEE EBEOELI L,

X (3

1) Scheiner, L. B, Stanski, D. R. & Vozeh, 8.:
Simultateous modeling of pharmacokinetics and
pharmacodynamics : Application to d-tubo-



914 i

curarine. Clin. Pharmacol. Ther., 25, 358-371 (1979).
2) Levy, G.: Kinetics of pharmacologic activity
of succinylcholine in man, J. Pharm. Sci., 56, 1687-
1688 (1967).

3) Paalzow, L. K. & Edlund, P. O.: Multiple
receptor responces: A new concenpt to describe
the relationship between pharmacological effects
and pharmacokinetics of a drug: Studies on cloni-
dine in the rat and cat. J. Pharmacokin. Biopharm.,
7, 495-510 (1979).

4) TATEERE, #)SL—, WBAP, EBFE—, KF
Ak, WOKE: TAHABREICBIT MR/ L
FuiBEORRER. EEIF, 4, 16-23 (1984).
5) Gibaldi, M. & Donald, P.: One-compartment
model. In M. Gibaldi and P. Donald (eds.) Parma-
cokinetics, 2nd ed., p.1-43, Marcel Dekker Inc., New
York, 1982.

6) Scheiner, L. B., Rosenberg, B. & Melmon, K.
L.: Modeling of individual pharmacokinetics for
computer-aided drug dosage. Comp. Biomed. Res,,
5, 441459 (1972).

7) Scheiner, L. B., Beal, S. & Rosenberg, B.:
Forecasting individual pharmacokinetics. Clin.
Pharmacol. Ther., 26, 294-305 (1979).

8) Scheiner, L. B. & Beal, S.: Ba_yesian in-
dividualization of pharmacokinetics: Simple
implementation and comparison with non-Bayesian
method. J. Pharm. Sci., 71, 1344-1348 (1982).

9) Whiting, B., Kelman, A. W. & Grevel, J.:
Population pharmacokinetics theory and clinical
application. Clin. Pharmacokin., 11, 387-401 (1986).
10) iRk, BISL—, WRAR, = ¥, &E
#—, AFHWMX, FHEEE, WOKR: SFEEME
k3724 v OREREN. FEEIF, 43, 50-60
(1983).

11) REF—, KFEHX, FEEEZ, IWWRHA, W
OXER, RENES, mAEE BIIEA—, WHEAS:
Status epileptics @ pheytoin RSN 7 — ZEWH
R —. TADARSE, 2, 58-66 (1984).

12) TATHEME, BE W, MBWMIEF, WE—, P&
EX, URAD, FEHEF—, KFAHX, LORR: 7 =
= A HRBFIOBEAA B LT 7 2= b4 X2k 3
REFERBHEIV bo— - == 2 T LORE, EH
%, in press.

13) Salem, R. B., Wilder, B. J., Yost, R. L,
Doering, R. L. & Lee, C.: Rapid infusion of
phenytoin sodium loading doses. Am. J. Hosp.

Pharm., 38, 354-357 (1981).

14) Gibaldi, M. & Donald, P.: Physiological
pharmacokinetic model. In M. Gibaldi and P,
Donald (eds.) Parmacokinetics, 2nd ed., p.355-384,
Mercel Dekker Inc., New York, 1982.

15) Shand, D. G., Cotham, R. H. & Wilkinson, G.
R.: Perfusion limited effects of plasma drug
binding on hepatic drug extraction. Life Sci., 19,
125-130 (1976).

16) Gibaldi, M. & Donald, P.: Clearance
concepts. In M. Gibaldi and P. Donald (eds.)
Parmacokinetics, 2nd ed., p.319-353, Marcel Dekker
Inc., New York, 1982.

17) Ichimura, F., Yokogawa, K., Yamana, T.,
Tsuji, A., Yamamoto, K., Murakami, S. &
Mizukami, Y.: Physiological pharmacokinetic
model for distribution and elimination of
pentazocin. II. Sstdy in rabbits and scale-up to
man. Int. J. Pharm., 19, 75-88 (1984).

18) Dedrick, R. L.: Animal scale-up. J. Pharma-
cokin. Biopharm,, 1, 435-461 (1973).

19) Ichimura, F., Yokogawa, K., Yamana, T.,
Tsuji, A. & Mizukami, Y.: Physiological pharma-
cokinetic model for pentazocin. I. Tissue distribu-
tion and elimination in the rat. Int. J. Pharm,, 15,
321-333 (1983). .

20) Nakashima, E., Yokogawa, K., Ichimura, F.,
Kurata, K., Kido, H., Yamaguchi, N. & Yamana,
T.: A physiologically based pharmacokinetic
model for biperiden in animal and its extrapolation
to human. Chem. Pharm. Bull,, in press.

21) Ichimura, F., Deguchi, Y., Yokogawa, K. &
Yamana, T.: Physiologically based pharmacokine-
tics of valproic acid in rabbits. Int. J. Pharm., 27, 45-
60 (1985).

22) Tsuji, A., Yoshikawa, T., Nishide, K.,
Minami, H., Kimura, M., Nakashima, E.,
Terasaki, T., Miyamoto, E., Nightingale, C. H. &
Yamana, T.: Physiologically based pharmacokine-
tic model for p-lactam antibiotics I: Tissue
distribution and elimination in rats. J. Pharm. Sci,,
72, 1239-1251 (1983).

23) Tsuji, A. Nishide, K., Minami, H.,
Nakashima, E., Terasaki, T. & Yamana, T.:
Physiologically based pharmacokinetic model for
cefazolin in rabbits and its preliminary extrapola-
tion to man. Drug Metab. Dispos., 13, 729-739 (1985).




