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Es Rz @IEC AT 20 ho Tk, BEEACHEDZEN -, @k«
L EBHTRETALENSHS. L2L, ALERSEEZAVTOAICL > Tehi
PRZ-TLED EV)BEAZEOME R, EoRk5RiteTH ETROHEL VM
D—oTH5bH. COBMAELZTIRT B 720 EY M P @RS ISED CEDHHE
=%y vy (TDM) D ERDGIILCERLL TV S,

TDMIC &£ - T, BIfERZKRRICHE, BEE4OFPMPREEF L0,
PR - JRAEICIE U TR+ A RN T A — s 2L PITL, £ ORE) % IR
BB EMPPLEERD, UL, BE~ORMBKOFRIZLY, BEFEOKT X
RO ECORANREYTEOTERE 5L I ERES TR VOPRHKT
Ho. 7, FRESBEEEERFOITI - T, FlAE, KRBE, JFREICLLMT
YIMEE, WRGIHER D BALEBE~OEY RSP HENITbN D L) kD
1 4 o B ORNTYEDZAL b HAAL T 2 ML 5.

IS ORMEAYHE L TWw {22912, population pharmacokinetics 7 12 & B AT
PERATH L. AFER, BAFEOEYMELZEZLOTIER, MROERT HH
W OEYTELR/ LA HETH L., COHFETRIMEPREYRET -5 0309
Hzh1~3mEL B THIELKDBERT— s 2EDD T EICL W HEME LT
SRAGRED S ISR TH 0, WRIEDTEFZOFH L WGk e L TR
ENTWE, AHETH, BENOZEHET 2 RS2 RESE00FE TR
A2RILYFOESVEERLTE, 07— #FH L TS & TR &
%%. L»L, populaiton pharmacokinetics AT IC & 0 BRI T 2 AR £ < FHll§
B0, H6H LoEYORANTRBETIRFI D> TV ELENFHL. £O
729, BYOKNIELEDRT2REAL, TOAN=XL0MWE ) 2 Lh—7
THELRFEE LD, {Eo T, WMERSIC L MR IGR S L 2R 247
TORREBRIC T A - F Ny s THIEDUATHA.

WY O RELTI N T 0T % Rk, ERMICET20IE, EYMOIAE
B(vay ez 7g ALy, #@EMa,), SAFT7XATE) T4 (F)FOER
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/85 A — Z T BEMHAFOLEEMFAT2006HTH 5. iz vd & CL
oW TIRHFFESER, PINAMEORENTEELZRTI XA -5 ThHhH, ZOLEY
HT42MHTEI L3 REFTFDIRCES T LB,

FITAMZETE, B—WHKTHED TDM A5/ 605 F— 5 2 Hwn
populaiton pharmacokinetics AT & 4T 9 . HF ICTWEREY £ & L BB 2475 .
FOWSGOMITICEL Y Vd & CLIZOWTOBERMOZEHRFZHL 2L, #0OF
MAEOMEL E ZEBEMET LI E2HME L, T4bb VAdIZDOWTIRIILTE
BEAFEMHERTR (fp) B L HISNEEICDOWT, CLIZDWTI, fp, FFLETRE
BLUBEBREFOLENFIHEEL, Th00LWICKE < BT 5N, T
AEZAbRy, BRI IO TG 4T o 7. S E L Tid, B THA S5
770 AR YRIEME, 7 I BEENAEDE, HITADPAE, NVvEY -
VERRAEIRIE A 2 Z & L 72,



I IEEI DORRRE I VT 7V ADET)

£—E WS

S OENTREOERZEDERE & L TIRIFICB T 2R BB 28D
ENRCHMLNTWS, FIoHERRABICowTiR, REMICERREETH -
7 OIEACHRER AT & BT HEINT 3 BERRIIBIIIBMAED
K&, RBECEH IV o EBERETROEDREREDEROREIENT
v»%. Chloramphenicol 58 %fi,:@:&ﬁ%ﬂ?%ﬁTégwmem
DBID S TV D4 FFAETE L ERETEDTEEITHE D Vd & CLOET & FRIL T
B4 QBERIEL 7248552 TR ST 5720103, FOERESNT LLEDN

EWo fpix, 00, Pt RESHZ2EELXEHRTTHY, £0
ZWrERMICHNT T2 E@EETH L. FICHAR, XL CrmEEA
B VO TEOMFEEY & OFEARITEN T EHZ v, BIIKRALOEHE
(I bilirubin fti b VDT, FE & bilirubin & ORNCAHEAEMIHEZ D, ML
PP DORFEEIT & D HITE OBIRCIEIMERA S HEE I ND 2 L T WS
. YO VA DOETHEN T H LM/ R R, EMELCTEET s &
PHONTE Y, FRCHAERIRACH~EES 2 ) oM EEsKE <E
ANEBKE V., IThE TICEAZHEYEEROFEEH W TIHAERS L U/
BT BT B cefazolin & tobramycin DRNDAHERESHRET S TB Y, FAERK
SU%mMMWm@ﬁW§%M¢%@%15%f,#0@%§$ﬁ§w1tﬁﬁ
HFENTWB®, F0MANBICBN T, FEELY L, FBARE L AL
EEEELT, BREBCRSELHELLAVRVEINHLMIIN TS,

¥ 7z, Deguchi 5%, HAERICBVWTE770XR) VRIVEWETH S
cefazolin ® VA HVERIC L o T2 LA L, $7-20LWPEENYETDH
% [ bilirubin B AR T 2 2 EL D, Lo L, ARICBITS &
M EEDEAZELETFIL D 5 HiER, REXETIECRLTVWEW, 22T
AR BV TEHZE, ML) VALLETIT 2 ERTH S fp A% cefazolin &
bilirubin A IS EHAE S EZHET LI LWL TATEI L2 FIFET VT
1Y (HSA) Z W Cin vitoD MIEEBA GERIC & ) EEWITRET L 72,
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MR LTI, ECMFEBLUMBNAEORICSHmIND EE2 5
NnTW57 3/ BEHHATIAYE wbramycin I22WT, #FHAEWE, /HE, RiEsE
PMLTRKDONDHERNT A - OEIERA. 73 EREEIEYE
DERGICOVTIE, BERCH 5 Halk, BHEUsHEE 25 -0BK EFD
BB CEYREREHCTRSLE= 4 Y 7OEER SR XA T
2% F7z, BAOBRBIIH LRELHRSEIT 4T 201k, RIBEZ O vd
RCLERDDUEDVDZDVES TRV, FHAERICOWTIRMERIEA %
WIREEE LY., IhODRGERINL TR0 L D IECRERE 21T Fik s
LT, EFLCERICHENDD2H L, I 7 VIEOREFAIE 2 652102,
73 EBEANDORA DT VIEOFERA S oG ST B ) S E RN
ROLNTWED, FAEW, /AR, JEH/NE %8 L T tobramycin D FHAER] ST
A=FHRD, FROLDF— 5 &RV T UEIGEALBIER AW, #
Z T tobramycin IZ DWW THAR L /NI - TERLLF— 7% b LIT48E
FRBEEL AL COBER T X -5 2K, FOERELHACTHARCS
JBANA DT ik e BB S EEHEOF AR RRE L7z,
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# —#  Cefazolin & bilirubin D IMEE B SH EEH

Cefazolin & bilirubin Min vitro (2 81} % MIEE S E/EH ¥ E B0 ICHRE
L7z, EESEAERIZBI AL % A /2. Bilirubin —EEEFLFIZBIT 5
cefazolin @ HSA (2§ 2 & EF DZAL % Scatchard plot 'L 7-4E £ %, K 2-1 <
/KT, Cefazolin DMIIEE B A HMYEE, bilirubin £FETFIC & HEEKEN
Bl S 7z, —JF cefazolin —EIREEAFIE T 12 3B4F % bilirubin ® HSA (24T 5 (fiL
HEBH G DAL % Scatchard plot L 7245 8% X 2-2 \Z/R . Bilirubin O [l
EHMEBANER,  cefazolin DI T CHEMKFMICTEHE S 7z, Cefazolin &
bilirubin 2% HSA 73 ¥ E THAIET 2 L RET T, X -1,1-2) #HWT
cefazolin & bilirubin FNETNDEEEH (Ka, Kb) 2551 5. FEMILHE/N T
L7029 5 NONLIN'Z FIWTH 2-1,22 DF —# #AlH TdHT 5 LIS
£ DKa, Kb &R,

C,=K,(nP,- B, - C,)C, (2-1)
B, = K,(nP, - C, - B, )B (2-2)

Cb & Bb {3, cefazolin & bilirubin @ HSA ~D &5 & RIEREE, Cr & Brid, cefazolin
& bilirubin @ HSA ~OIEREERRIE, P albumin FBEEE, n RESHEERT.
Bl dH TEHI L D fRo N iifi 2 K 2-1, 22 ICEBTRT. £ DO HKe Kb, n
W, £hEh, 1.62X 104, £282 M, 1.88 X 107 £ 0.46 X 107 M, 0.978 +0.001 & HE
E ST, FOAtE, cefazolin B &£ UF bilirubin IR 114 H A S EBROWE
BBE L =L Tz, Jacobsen 5 P12 & D, bilirubin ® HSA DA EA T
NV—"73-4D240 F H Dlysine JEIEA GLEMTH D 2 LS LT W57,
cefazolin DFFMM LA EHALIZ D> TEB LT, AERL YR —HU~DKEETH
BT EHTRIE S NS,
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#5=% Tobramycin DBIEM/ T A — & OEH & FHE IR~ OB 5 8F

1) ik
1-D A

RHEMSS 2 — 5 ORFED 0 id, SIRKFEFIHIERES, )11 355
b2 b L RS ERNETRECARTOBREOEF e HFA B 1448, /HE6
4% JEANE S & BB BRI E i, BSOS B (R2-1) 2MRIC
L7z, Mk b/NEDEARMER L UERAN, HIERORERMAICZD
EER BN LI L ARE RS, BERST A -2 2R - ZBROMFH
tobramycin IS fE 7 — & # K 2-3 1R, /o, B LBHERNT 2 — 5 2
LT5&DFHANR (k22 18, Hrzlcnfteiro 7.

1-2) %5 B & CRILAE

A B IBHEDAT bR HAE IR S H oSG HEEUTIORYT. £F, P8
2.57£0.15 mg/kg @ 7 F 7 L THAILL 72 tobramycin (Tobracin , ¥ # / FHI)
FRIBHIRICRE L2 7 — T S g R A Y 7 (STC-521, 7V EHAEH)
FAVT 300 MATHE L 72, RIC4 BN T 2 R BNRICHERLE (<
4 2 TF 4+, No.5960, Becton Dickinson and Company) TREKZEFEIC & )R
MU 7z, ML 22, 609U EZEiRME#E.0 L TiEY 8L 72, o8
L 72 iiF ik il e 3 T aliRir L 72,

0%, HE5REMEORMLT -7 ERIZOKREL L) E LGRS
Br, BSMEREES 0ugml # B2 2 nE ) EE L. £ L THARS R
A eb 1 HEAL 2, e L k58E% 30 5 MaudiiEic & ) 12 B
BICSEHED B LIRS L7, SRIMEZNIE S FGR £ REA & L T 12,135, 36,
37.5,60 BEfIfE & L, SUiEBiaT 1.5, 12MEOMEL, £H £ peak level,
trough level & L 7:.

1-3) ffAT )5 1
1-3-a) BAEH YT X — 5 OHERE
Mi%E tobramycin iEZILE R T EFT NV E LT, R(2-3), 2-4) /RS ik
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FEEEG1IvS— AV FEFVEMAV. K23 & D5 1 BRUED
fiE R EHROIEE DS, 13121 T =P AV FPEFVICELUTE 5.

0 <<ty
cc, = %%J_( CCLI.H/VdeIOOO) (2-3)
0 < t,<t,
cc, = %_nl%(l 3 eaj.xo/v‘ij/wOO) CLs(ti=t0) 7 Vd; /1000 (2-4)

2 TCCHE, BIEj MR T X =y AW THLULREMN 6 ITBT AR
HHRIE (ng/ml), Ry, t, CL, Vdid, ThENEIR; OmEsEEE (1g/min)
, BLEMER (min), 2 U7 T YA (mlmin), DABEE Q) KT

BeE 7R, Kelman 5¥DHEICHE L T CL $ % Wik, SFAHE vd &
IE ORI HBIRR 2 AR A2 N 2-5), (2-6), EUFEMREMEE 7V LB
1) &, FHroREEEERoR (K27, 2-8), DTHEKLEFE 7L E8ET)
YGEL 7. TORKETINOMEME NIEIIE T & DG L 72,

C1,=6,BW, (2-5)
Vd, = 6,BW, (2-6)
L, =6,BW"™ 2-7)
Vd, = 6,BW? (2-8)

ZIT, BWj AR OKE kg), 6,(1=1,2,3,4) XEEMNREET VT £ —
g, CL, Vd i, BIEjoCL, Vd OHtEftis R

BARMZED), MERNEHOBREET TV, DToREMAwL, 94 -48
S THEME O AR TN IE RS04 2 AR E L 7.

A
CL=CL(1+ Newy) (2-9)
~
Vd; = Vd(1+1y,,) (2-10)
CO, =CC, +¢, (2-11)

CCT Mo, 3 CLOMAMERICES (RRELEL, FHO0, T

7- FIRR



VAL(CL) T 5.
BRI, Myg, td Vd OEERRETNICHD CRREER XL, FH0, S VALV
<&t —F, COij, CCijix, BB jORMuIZBIT S MIFH tobramycin iR
NEMES L UCHEMBTH ), BENKINCES (REe 280, g, 8
0, S VAL(e) THA. CL, Vd oW THIMREALKE L -0, £EIEHE
i)y a =AY MENTICED CL,VdERDI-EZ A, FRIBMOZLEIE
HAREL, F-BRENEL 2o TREFIKE L Z2EMPRONI27280
T& 5. MiEHtobramycin WL T, AR ICH V2 EAMEOLERL
0.77-5.82 pg/ml E KE e b o 72 20 HIEREE TV EME L 72,

st b+ AREMELTO 4 D05E81C (JITA, B, C, D) THFTL 72,
AT AT, £ERREE2-1, H2-3) 8 MRICEMREEE TV H v THERIINS
x— 5 &G L7 AT B EIEROR FXMRICEHBEIFET NV ERWTEE
H/$T 4 —% 28H L7z, 47 C T, IBH/ANEEEG/NEDHR E/HRITER
Mg e 7 V&AW TRERT XA =7 2 FH L7, D TEEEEEHRIC
fBERFEE 7TV ERCTEHER/ ST 2 =5 2HE L 72,

M/ NBOATE, Kato & 2 OFAATEHRERXZ b L ICROBWEAEHw
THIE L 724t % v /e,

NEGH/NR OHIIEARTE = 0.4 X (FAATE - FIAMATE) + AR KER (2-12)
FHER] /Y9 A — #12, NONMEMZ Z# W THE T L 7.

1-3-DYRA D7 VEI L BEINT A — 5 DHEE
fER/85 2 — % CLj, Vdj OHEE L, HOREE (Ob) 12@-13)R e Hw» TS
V7 v a s 5 AMULTI2(BAYES) 22 & DT - 7=,
A 2 A 2
(co,-cc,)  (ct,-cL) (Va,-va)

Ob, = +—= +—= (2-13)
VAR(e)  L'VAR(CL) Vd VAR(Vd)

T T, VAR(e) i, MEAM COij miRESRE KT . /3T A — 5 OFFTAHI
W, AT DICE DB N BHERAS A — 7 2 fFH L7z, 7272 LINEE DD
oW TIEHT A% %, CL, Vd i L Tiixdgize{ReE L.
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1-4) FrE B O 5- 7K

1-d-a) NA T T VIEWC & B MLTEF tobramycin 1L O F AT R § R 0 72
"

AT DIC & DB N/ BHERINT X — 5 L4 DB TH S LA MEHR
tobramycin IR EHIEM 1 B L VBIROEKELHWT, XA V7 VLI L )Y
8T A =5 #fEET HBEOEERMAFN 2 L7z, R ERBRIE 2-1ITRTH
HEROS bR GHGE BN TROEATWAZTETHS. 4, 8, 12 Kh
FREFNRORMEFMOREME W -THEE L7537 2 =20 FHl L7220
EHIREE L MM O 24T o 72, fHICH W27 =413, 1,1.5,4,8, 12 K
OFRA Y FTFICHWZF— 2 8 E5ATYS, Fillfti & ERMED HLBIIRE D
¥ L T mean prediction error (ME) %, HiJ¥ & L "Cmean abusolute error (MAE) &

root mean squared error (RMSE) DL % FH v TAT » 72%.

1-4-b) £ 0 3k L G- 047 57K

S520FEWR (F2-2) 3% L L, tobramycin 1 B 5%, 12 BfH o flE
il S EBIBOREBLUMITIDICL > THLRZRIERMNNTA -5 EHVT
NRAVT7 FITE DVENS A — 5 25 H L, 8B LESHOMES
tobramycin &S & Tl L 7.

2) #i R

2D EHERI ST A — & D HEE
BHoNFREMNT 2 — 5 #HENEB L OHHE TN, F2-3135R7.

AT A Tlt, PIMiE LT, CL=1.50BW, Vd =0421BW,EV ) RERES

7wy, FURBEREZR L L THREDEE T VERWGE@T D)X

CL=1.01 BW!®, Vi =0527 BW™* & 3 #Rasis btz #H7 A & D THIY

M (OBNOMEX I T 5 &, AT A Tid, -84, T D Tid -164 &, W4T D

DEPHEE IR, o7, o Lk, LWERBICL L2553 EEbEET

VST VG RO EERL TS,

2-2) A B D BRI S8Rt~ B A
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2-2-a) RA V7 ViEIT & B MTEDP tobramycin R O T RIVEC KA §IRILF 0 52

7

MR E L T4, 8 2EMEFRFR LI AT HVTARA I 7 VEICL hiEP
tobramycin & & TRl L7z, £OF Ml & EAMEOLBHE R 25K 2-4 . ORT.

RATVT VHEBICHWZRMAM TR, MEOER LY, 128ME ORImA
AW AEROREY LI b o7,

2-2-b) & 0 B LGOI F 7R

BITDICL WBERMNSTA - EAVTRA T T VIEICLDHERDOK YK
LIS BI 2GR AT o R DI b D 2H 2 H2-412/RF. #2212
FRTERIB2, 3 onwTHERSR (M) BLUEIELESE (BA) @
I % 4 tobramycin JEE O F M L EAMIE Zh T & —F L7, o354
DONT b [ FERPGF LN,

L ¥ G REI D T b AR S I DWW TS S iz ME 4, peak level T
i¥ 0.46 pg/ml (-0.15, 1.07), trough level Tid, -0.08 pg/ml (-0.19,0.04) TdH o 7=,
MAE &, peak level Tl 0.66 ug/ml (0.23, 1.09), rough level Tlt, 0.14 pg/ml
(0.06,0.23)T& o 72. RMSE 3, peak level Ti3 0.82 pg/ml (-0.10, 1.74), trough
level T, 0.19 ug/ml (-0.02,0.41)Td - 7z. 7272 LIGIARIE95% S % /R
T. AR LY, peaklevel BT, ME DFHMITIE 0.46 pg/ml & BT HITIE
D ) R 57z, T 72RMSE DAt 095% EHUX [ EBRIE1.74 pg/ml & BHENE
B L TRRREWE L), HGEFRICEREET L EEDNRL. Ly
L, troughlevel iR FMlEa N TBH, AHKICL o THAEOMES
tobramycin JEEE AT IZHE R C FMTE L 2 LSRR S Tz,

-10- FEIRRE



gHE  EEE

AET, AR, ANRCBIAIMADEZEHETO S b, HICMEREM
A% KEIEELTEO VA & CLICH T agE e ERLL 72,

T FARCBWTEMERT I L0 5 MIFH D bilirubin & cefazolin D
MEELESMEERC W TRE L. 2L T, HEREEHET S L)
RECLYHEEO#ESEEFEHRTE ., TP, AN THEICHERMR
CHBIERMORMLTWS, T/, A7 — 43 bilirubin O R VIR D
HEHE DB cefazolin & bilirubin D MFEEAEGHEIEAZ TN T 5 20 DHEE
FoyERBEEDT, FOVIOEHEFUT L2200 2EHRERD EH
2bhb.

FEW, /N, /NS @ tobramycin 1 Bl3% 5% 0 ME PR EHER O 7 — 5
PHWT, COERELHLTORERT XA — 8 2B L &R, IR#EHLF
BBII B W CIHATE L Vd B & U CL DM IIEARRIE € 7V & h ekl E 7
VOBEMWS R, FBREGEFVOFAEITRE S . DT i Friis-
Hansen®?*, $AME & AT & f8HOURMEMHRICH 2 & LR ZIRL T
LI EhbbIFING.

—J7, Kelman & 'Si3 FRER % #r R B0 & /NERE IS, EMREYEE TV & H
WT  gentamicin DEHER/$T 2 — & 24 LT3, 4 DT B OFRIE (K
2-3)id, 0,(ml/minkg), 6,(/kg) 22T D Kelman & DA (£ 1.2,0.42)
LIEE AR L, 72, ATB E DEAWT, FIAEROKR)ELEKFD
TP B2 T RHER S A — 5 OB R L A EEEEDLRL
ot (8o T, PAEREEE/NEIEES CRAERST 2 — 5 23KD, £ D/
FGA—y EBRHORGHFIEAT AL HE, BEMBETVERHVEZLTY
14, HEHRFRTIETH 2, Z2OERERLTRED T A -5 ZHHT 5
DHERVHEESTES . HEEHEORYOITE 7V IEH AR, O EM/NEE BT
INBERRTHE o TH—W 789 A — 5 2 I TE 27120, HAERL/NEOER
FROBEOHEAICL, HWIEETL I LA M TA-SEZROLND
CENHEE NG,

FEAT D ORHER/ST 2 — & A VT AL V7 ViEx @ T 556 ORI
DEBEMREF L8R, HEBICD W T obramycin X 5% 12 BB ORI %
Aus bmosmodnd, AHTHDZ EARBEN. 128 E 0l
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wough level TOFHRMEDIRILL %2 &) MEBET 5 &, ARSI oM
g1/8F A — & OHEEITIE obramycin 512 12 I H ORML & H VLD H W
rHEE NG, L LA VT EC L ARG REN &, FAEROBRD L
PEOEAVRA LR, HEEREXEMNIE IZIZRC-HLTWE 300
peak level T b FAITBRIC T T 2AME/RL72. COHBELTR, 40
EMHEERETVELTI IV N—bAY FEFVERALLZEFELON
% . Murray 523 tobramycin [ L T2 3 ¥ /3= F X Y FPEFADIEH DL T ¥
JS— FAYVFEFLVE ) TR RNERELTWS, LM LEZAYS, MAE,

RMSE O FRIBENRERE,S 1 28— b A Y FEFNTHFRREFAATIZ

RSN EaSh o 7z,

AN IC oW TIREAMAE 2 W CaH 21T o 72, S 37 3 7 ELHEEH
HEME O F 7= B AR T & B A o A&, JRIFALEEC BV T oM
BOAWWBWTELVWI EPRESNTVENLTHD T, Lo TEREDS
FEONBI oW TIRME 2 Z BT 5 2 LI L ) TRA T E B T LR
ahz.

PLEoKETO&R, MenBB0 1 SofRiy — & & REf2> G BIEER O
M35 tobramycin M E % A V7 v E N TFMNT 2 A58, HblRIMmA
W AR BWTHRICERTH B & &S ICT I/ BEMEHAYE ERHD
BENE, BHHRoBo—BhendeEzxonsd.
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X 2-1

§catchard plots of the binding of cefazolin to HSA in presence or absence of various

molar ratios of bilirubin. (Bt:Pt). The points represent experimental results, and the solid
lines were generated from eq 2-1 using Ka = 16200 M and n = 0.978. The molar ratios

of Bt:Pt were: (@) 0; (O) 0.2; (A) 0.4; and (A) 0.6.

B/P/B M}

X 2-2
Scatchard plots of the binding of bilirubin to HSA in presence or absence of various
molar ratios of cefazolin. The points represent the mean of the expengnemal results (n =
2-3) and the solid lines were generated from eq 2-2 using Pt=3 X 10°M, Ka= 16200
M, Kb = 1.88 X 10’ M and n = 0.978. The molar ratios of cefazolin to HSA were:

(@) 0; (A) 1.0; and (W) 2.0.

x 10

2.0'}
1.5
1.0

0.5

0.0
0.0

1 T 1 T M

0.2 04 06 0.8 1.0
r
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# 2-1

Patient Characteristics for the Population Pharmacokinetic Analysis

Newborn*’ Normal® Obese®’
infants children children
Number of patients 14 6 5
Males/Females 13/1 2/4 41
Age® 8.6%6.6 6.8+3. 4 6.8+3.0
days yr yr
(range) (2—28) (3.0-12.3) (1.8—9.3)
Body weight®’, kg 2.304+0.720 19.6%7.3 42.2+18.8
(range) (1.355—3.769) (13.4—29.8) (22.4—63.0)
Ideal body weight?’, kg — — 25.0%9.9
(range) (13.0—235.5)
Ser?’, mg/dl 0.68+0. 35 0.6810.08 0.62%0. 15
(range) (0.22—1.45) (0.60—0.80) (0.40—0.80)
BUN?, mg/dl 9.7+6.6 16.0%3.7 12.6+2.2
(range) (1.0-24.5) (12.0-22.0) (9.0—14. 6)
Dose, mg/kg 2.0, 2.5 2.0 1.51-2.00
Total number of data points 69 36 30
Scr: serum creatinine, BUN : blood urea nitrogen.
v Ref. 10, ¥ Ref. 8, 9 Ref. 9,® Mean* SD
100 =
2 F
s F
c 10 10
B -
o o
E -
o
g [
c =
8 = =
i 1 5 \ 1=
E E &
8 o o
ek -
0.1 | 1 1 1 1 { { 1 1 | I 0.1 { I L ]
0 2 4 6 8 10 12 2 4

Time (hr)

2-3

Serum concentration-time profiles after a 30 min iv drip infusion of tobramycin in
newborn infants (panel A) and children (panel B). Detailed patient characteristics are

listed in Table 2-1.

%22

Patient Characteristics for the Evaluation of the Bayesian Analysis

Patient No. 1 2 3 4 5
Sex M M F M M
Body weight at birth, g 1360 3505 1690 2018 1716
Age, day 4 6 10 9 10
Body weight in study, g 1230 3532 1500 1812 1562
Ser, mg/dl 1.9 1.0 1.5 0.8 0.9
BUN, mg/dl 17 5 25 4 3
Dost at Ist iv infusion, mg/kg 2.44 2.41 2.67 2.76 "2.56
Dose during multiple dosing, mg/kg 2. 44 2. 46 2.33 2.21 2.24
Total number of data points 2 4 5 5 4

Scr: serum creatinine, BUN : blood urea nitrogen.
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-
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# 2-3

Results of Population Pharmacokinetic Analysis®!

Analysis A B C D
Newborn infants . Newborn infants
i + Newborn infants Children +
Population Children Children
Model Linear Linear Linear Power
61, ml/min/kg 1. 50 1.23 2.23 1.01
B: ‘ 1.25
Os, lkg 0.421 0. 475 0. 308 0. 527
84 0. 843
VAR (CL) 0.194 0. 0584 0. 0310 0. 0435
VAR (Vd) 0. 0488 0. 0227 0. 00733 0. 0209
VAR (), (ug/ml)?  0.0615 0. 0553 0.0329 0. 0434
OBJ — 84" —64 —~109 —164»

*) 8, represents the fixed effect parameter. VAR (CL) and VAR (Vd) represent
the variances of inter-individual variations of CL and Vd, respectively. VAR(g)
represents the variance of intra-individual variations.

Y The difference of objective function (OBJ) between analysis A and D is
greater than critical value of 10.60 of y? distribution (P<0.005, degree of

freedom 2).

% 2-4

Effect of Sampling Time on Predictive Performance

of the Bayesian Method

Sampling Time MI% : MAE : RMSoF :
(h) mean (95% c.i.) mean (95% c.i.) mean (95% c.i.)
(ug/ml) (ug/ml) (pug/ml)
4 —0.26 — 0.28 0.36
(—0.35, —0.17) % (0. 21, 0. 36) (0. 13, 0. 60)
]
8 —~0.16 —=, .0.27 0. 34
(—0.27, —0.06) % (0. 20, 0. 34) (0.11,0.57)
12 ~0.10 —J_.__‘ 0.28 0.36
(—0.22, 0.02) (0: 20, 0. 35) (0. 11, 0. 60)

Values in parentheses are lower and upper 95% confidence interval.

* Paired t-test, P<0.01.

o -
2] — 5] o
F
" >
o —
v — [&] [=]
ofTTT T ™M
[os]
-

20 30
Time (hr)
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Typical serum tobramycin concentration-time
profiles after a single dose and drug in multiple
dosing in newborn infants. Panel A shows the
serum tobramycin concentrations for the patient
No.2 after a single dose (2.41 mg/kg). Panel B
shows the serum tobramycin concentrations for
the patient No.2 during multiple dosing every 12
hr (2.46 mg/kg). Panel C shows the serum
tobramycin concentrations for the patient No.3
after a single dose (2.67 mg/kg). Panel D shows
the serum tobramycin concentrations for the
patient No.3 during multiple dosing every 12 hr
(2.33 mg/kg). The patient numbers correspond
to that in Table 2-2. The open circles represent
the points used to estimate the individual
parameters. The closed circles are the observed
concentrations and the curves were drawn by eq
2-3 and eq 24 using the parameters estimated by
the Bayesian method.



&R PR IR ) MEhRYRE OKE)

HARHN D S DFSEM OB VEY D2 ) T 7 Y AITEILHEE L T 5 03 R
Td ) FHEREKC L 2 MERREOEEVHEL 25, —xHICIE, fpi'LE
A2, FFCBIID2 VT T AVHRKT HEANIIH 25 OIS, EY
e T—HETRV., BADERZ V77 YA (Clog) X, FDHBEPTOER
WOEOLEREN HEEA2 YT T YA CLLD , HEAFAT S MFTEE (
Q , fpltdoTES N, ZOEFENIEIKX G- TSN B Z,

_Q-CL,-f,

CL, = ? 3-1
™ Q+CL,-f, -1

RGEDEIVHLPL LT, e FEYE, CL,-fL QD, K/IMELSL
MFpf# e 2 ) 75 Y AFEEOEY IS b0 D, QACL, - f L h/hEnEE
it, Clog tf CL., % fp \TIHKAF L% v, RIL MR E % 5. HICCL, - f, 0°F
QLA nEEl, CL,=CL, - f &%, Clogid, fp& CL,-f OEILIC
WBEZULIENbP A, CL,OZEBHEFLLTE, SVEDREZIIL->T
RER SUC R4k A AN 2356 ORI o, ZWHHEER, Y
fo, 48, MUBLUEEORELENHITONE. —FpDETHHETFLLT
&, EYigEoz b, EWEHEALEA, REE, T, ik, SR, R OH
bh, BEEMNIIXA - 2RO EDPET L.

MTADPAEE L TERENHSA TV 5 phenytoin iy, 7 V7 7 ¥ AHERT
HEEVHOLN TV, 7, FFEERBEONE, VT 7 v AV SEREIER &
CHRER T2 LW BEISHRESNTYE®, ThidfpdERICL S CL D
AR EREROETE2 ) bIboTwaHEI—RHEEZONDL, HIZ,
phenytoin (&, {BHF D720 O IMIEFIREFHINAT 10 ~ 20 pg/ml &3, TG HE
WTRBBR BN RS 0D 720, 58 L MEPIREOMERIFILER
TLRERGROREVRBELEHO—DTHSE., DL LEPORSE D)
LEFRETOMEPBRE C,) ORI RAICEERE (Vmax) &£ I 71 ZEHK
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Km) %V TR TR S na®,

vmax : Cu

D=Km+c (3-2)

e REE I B B MIEHERET -2 AT, KX &7 /BT BEHEA
® Vmax, Km 2 #ETHLEFH L. NGB NP b RFEORELE
BAREE O MIE TR T — ¥ 252 AhhuE, BEMND/ ST A—F RO LNB.
X G EAHKTOY P FBHIEICE DT T LT Vmax, Km 2B HTE 25k
25 Ludden 5 21X UHE L DB L DIRRSINTWEY, L L, BKTH,
e ERAEDMIE B4 2 5155 & Li3# L <, %I phenytoin DA% F B 0
BLEY TR, HEFFTOEAMEIA LD LIk b, COFCHRET D
¥ 12 population pharmacokinetics# 8 & UF# D& R & AW 125N T 2 — & ik
DA YT DS phenytoin @I & LTV 5. Phenytoin {24 L T populaiton
pharmacokinetics AT AT b 726 & L Tit, FISHEAZE3FHR & L 72 Sheiner @,
Grasela®, Miller ¥ & @, OARANDHR ZxtF & L7 ©, B 5“DHwEDH 5 (K
3-1). #CTAETIE, TFE_ET, BIKBELNRTVLRERNS X -7 & F|
LT, Ludden b D HENMES % wR UEFHIREBI BT 5 1 oM iR
7 — 4 55 BEE 4 O phenytoin DL/ VT 2 — S HEET B HEDHEERT 72

(79 74) . 1, BRICHLRTWEI K77 735 2 L& DB
L RAFAEOEH % 3 h - 72,

WOPOBEY L BHEFNT 2 — 5 T, ZOBREKEETHORES ity
Th Vmax fIC 2 W TId 10—40 %, Km {22V Tid 40—70 % OXRHIEFFE T
ELVRHFITH L. Km RO fpflitd, EYHMEIERLLMEPAREREICL -
TEALT 5. Vmax I8 L TIHKE, F§, RS- TEBTLEELLN
% . phenytoin DA D E 72 2CHBEEIE SO 7 2 = VEOKERIELTH Y, £
NEWNTDERERTH ST D cytochrome P - 450 DIEMICEE LS5 2 2HF2%
RYBLENFSHLY. InLOEPRFAFETENT, FEAOLHBEEL
REE 2T EEZOND.

Leppik 5% (3 E#EH 2B 5 phenytoin DG AT D v Tid EREHIIR B
DO CREBILEN TV EVERRTWES, BPERTRII v PKBWTHA
B1BD»S 88# T TOLPHD phenytoin DA DETIZ OV TIRAFE S AT
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WD A S SR B 5728 SOBNBEORH IOV TR STy

\». %70, phenytoin DENBEOLYHRT L LTI ZDEL SABMETH 2

HROZDEEE 5 BAHOBERETRF G ERT 2 LR DL ERD

na. NESICED B -T2 5 APUAEREC CEENEY SO T ARNENEN

5x—% OEHPELLN, FICOAHBIIOVTFLIHESA TS, L

L, 207 Ty 2R THORBIHIAREL S 2 EY IOV TS L 5

som o paat L7-Bla A v, —%, b RSBV T3 phenytoin OfUHHIC XIS
BAHAT S ENMLNTVEDT v I TRILTEHENE IR &

FEL7 LW BE 2 RBIETHD & LTI LBE “P»ds. €I TEHR

RETTORGSHFIIBVTHEEL/NT A - ThHbH CL Xid Vmax IKTEH L,
FOMRBINT A — FEIIIEIC & o TEE T 2P HREF L.

FIPF A X 0B EY IR TR EEE IS 2 ORNEIEEAZIL T S, Phenytoin I
SVTh Ioh b P HFEEEFNVT v F EFBEEETVT v b2 AV THENT
REARILT B LA HRE L Twa, I#, FFUBRFMIERKR TIRECITbR
Tw2 75, LA L phenytoin DJFERAEIRICE L2 VT 7 YV ZADEEHITDOWTIE
Bat s nzplizdie v, JFHOEESEDT 25607 VEIY & L TES
YT v b * % Hv, phenytoin DARNIIEDZALK U O FAICHE D BF
cytochrome P - 450 DRI DWW T 8 Flb L S0HET v M # v TIRET L 7-.
phenytoin DEMNH G HaT 2479 ETCEELZ DR BEZFEA DN 2 -5 lEE
CLTFMTELTHD, LD/ 8T 2 -7 Ex R TL1REERET H720,
BHAALFRAEME T v ML ORB /T A —% (Vmax) & OHEBEKRE DL
ETHE L7, #2THE=E T, phenytoin DIXGHFTT BV THRNEEE NS
A —% Vmax, Km, fp 23U THKE, #, TOBREFVIPICEET L0 EE
BMCHELPICT A L HBE L.

fp DZEEIL, phenytoin DALH /ST X — % (Vmax, km) DEBEZER T S L E 2
bNhb. HLOTADABER, MTAPAROIRAFEEZTTBY, FIC
phenytoin & valproic acid D ff #1246 v>. phenytoin & valproic acid #, & %
CIEEAKAEIE L, L2 b MEEAEGICEL THEER S 2 Z L2°
HOENTWBS® UL, valproic acid & [ UFaRBEE DR & & ¥ O B AR AR
(FFA) {2 & Y phenytoin O fp 25E DERICET T2 3o Twiz v, —J4, W
WM E T H 2 EHEBSIAEE (FFA) 12, W< o2 DERMEY AL T, 2 0MiE
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B L OROERELES €D T EXFHONTE Y™, valproic acid 27 FFA 12 & -
CHEEAEPLBVWHENRE S EXHRESI N TS %, LA L, phenytoin

¥ valproic acid O EAEAC RIZT FFA DB @ Rat L eBlIR7ZRE SN T
Wi, MET O FFA i, #E&, 5@, BRWE, BREFOS T I 2EM
TTEBLRTWI EMHS N TE Y FFHEETO phenytoin DANENEE/ NS X — %
OEFA TFHT L LETEETH B8, AEOFMETIX, FFA 1O E LB
4+ T % % palmitic acid % FJv» T, FFA Ophenytoin & valproic acid & & H & 448
HAERIZB L I2TRBOMEL 72,
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. 45 79\2 & % phenytoin DB 5-3XE

1k

1-1) BE T — 7 DR

14 1A IR K E R BRI 2 2 s h, BRIFEMO TDM HHE
%%#%%%ﬂt%%?*&fl@Btz@ﬁwmmwmm%¢ﬁ§W%ﬁK¢§
BALD he o 135 E A BIOBEE T — 5 £ Hviz, 77— OX OMOFRIL, K32
WLz,
EonmiEPEET -5, A—%58E% 1 P AUEREL T2 BET -5
<H 0, ROMFHERIIRESEDL LS 24RMEARALLODTH S,
FLUET7TFVEDFERRDLz0, UTORBEXNLFEL .

EF_J.-_QL:E( D, +&) (3-3)

A% Cer( V
max _ S, max 3_4
DP FV< Css.P(FF DF l) * 1} ( )

T, C U, EHIREEC B B IMIEF phenytoin IREL (ug/ml), D i, K5&E
(mgkg/day) TH 1), WFOPRKH (7LETFVEK) »EG ST g4, F
RE—BECBWTHRFZEERDEETH ST EE/RT. Vmax, KmOHALEZZ H
Fhmgday, BLPpugyml ThD., 72770, HRAIIZZTEIRNINL T &v°
BESRTWELDF=1& L7, X33, G4 »LELRHEE, 0864,
0845 Th o7 (03-1,3-2) . 72771, A—BHFITBWTHILAL LT T phenytoin
DERHBEEISS A — 2 3D L wE LTWA, WHEEIX, phenytoin DFFH % ik
B, MRFICEEI N 27P0BRETH L. FEd 361134, HEIL 60113
kg, HHIORGEIE 281441 mg/day, HIKIHI OS5 E 1L 265+ 39 mg/day TdH o 7.
O, BHCOMEME B TS, LoT, XETHE, TVETFVYRDF%
085 & L17-.

1-2)Y 32— 3v7— % OFEK
Vmax, Km,D 2D\ TBox-Mullerik ® 12 & ) IESELE & FAE & £1000 O
F=5 4y bEEE L. Vmax, Km OF B (6.26 mg/day/kg, 2.98 pg/ml) B & U1R
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Helg (1,06, 1.10) 3R b OEAE © 27 B RiE 4182 115 me/day £/
$ L 3al—varyOJikid Toscano N J5ik @ 14> TAT o 7z, fEl4 DD - Css O

F— 4ty b OEBIEN G-5) 2 LEH L.

K_-D
= (3-5)
Css V - D

max

r7L, BFo&M (1< Km<25ugml,0<C, < 50ugml,0<Dmgdayke, 0 <
Vmax mg/day/kg) SNz T — 7 ZERAL 7. 7 — & OFHEEL 828+ 9 T
%5 (n=3)

Css 1712, SREHRIEE B & URIEMEORAEE ERE L 2 —ARELBCEBREL 10 % DR
ERffrEE L7

1-3) TR TR

Ludden & M HEPICHEWD/C, KL TD 2 Fuy b¥5E, HHDC, #1527
¥ O phenytoin DX 5B %182 Z L HTE L. RF/$7 A =% (Vmax,Km) D) LW
Fhh—HEBERNS 2 — 7 OFHICEET A L) 1 HoD-C, 26
ANDOIRG X — 5 g TED. (H3-3)

2%,

i1, Kmitiz BAER/ T A — 5 OFEIEEL, BEFITA—5OFH
fEcray b LEERICERDOFEA ¥ b EE)EHEOERTFATICREZGIC. Y
HOH A, #DHBEFH D Vmax (Vmax) £ 25 HETH 5.

FHE 213, Vmax iz BHEM ST 2 — s OFHEICEEL, BEFST X -5 OF
MiETTay b LABEROY L OREERANORA ¥ PEBLEHREFIC. IO
BEROIE X OMATEAT, FDERED Km (Km") &£ %5 HETDH 5.

FELIEE2 T, 4D Km %L Vmax’ 25t E L7k, fZT 5 Cu(Cysy)
R 00DERD L. FRINDZDDC, ¥, 5< Cyx, <20pyml T, —HELE
ARESETHER LY. YIalb—YavilioThorLOBoN/C,, LTl
WBDED 5 pgml DN TH NI FRFEHBNTH S & L1,

Sheiner & DK 72 Bk AN TORERF/T £ — 7 41l TH RBELRE 21T 7.

1-4) 5 REHEEIDHE DR 2
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1 S fLiEPiREF — % & 5 phenytoin DI FERENED FRIMBEZ LT 5 12012

A iR O & H 72T PE L7z, 85 14T phenytoin D SR 2TRARBHAEICE v
184017 4, Vmax -D2 AV E <% b, phenytoin MIETEE DO FRRANKE %5,
ZOBMLEBEEWAL AT A0 BET — ¥ ORGHEHEEICHME (D & Vmax
F 7213 Vmax’ EOMMR) oW TR L7z, 212, BET— 5 okG&kihhdEn
HHE (Vmax' B & UF Km' OFHOZE)DHEE ©1T > 72. Km & BREFIY/$F X —
FICEELEE, Yialb—YavF— % Vmax ORBEFFEYEE FLICL
TISD T EDHPICRY - T, FNFROFHETTFRRLFHE L 2. FHTFRX
2780 % & HMA AHA DOVmax L Km' DFiH A KD 72, Vmax & BHEMPHE /T X -4
CREE LA S Km 2 BHERPER NS A — ZCEE LA L ERRICIT - 72,
1-5) 3FAfi f5 1%

FHOFmICIE, ME, MAE,RMSE*%# w7z, F7:, XA V7 EICE ST
(3, Higuchi 5DFFELIzRA T T V#7075 5 (PEDA) 2 FIH L7:. B4
NG A= ZIE S DEC R Wz,

2) A R
2-1)BE T — 5 oG EGEHERIC AR E O HEE

BET— 7 oG5 FEHEEICHEE D £ Vmax £ 7213 Vmax® & DBRER) 122V T
e L7z, Km%EELLEAR, Vmax’ <0.83 TFEA80% # A 7. —F
Vmax % B L 7285518, Vmax < 0.88 TH o7z, RiZ, BHT— ¥ o5&tk
WICHHE (Vmax' 8 £ O Km' OFHOFE) OHE 21T o R E K33 ITRT. &
Ao, Km#zBERFE/ T 42— 5 ZEEL25E0 P FREI 80 % 2B 5
Vmax' D%, mean-3 SD<Vmax'<mean+ 1SD, Vmax * FHERFEE /NS 2 — %
CHEE L 725 A OFH TR 80 % % B2 5 Km' OFEfIL, mean-2 SD<Km'<
mean +2 SD Tdh - 7.

AT BT I phenytoin iR % Tl T 2Bk, BERIT X —F D Km
FEELTTFT 2 s, Vmax %*BEL TFHT 2 5 H 5 L idkic bl
Nz INFETELE LD H B o213 ) BT HBESEL B0 L) HILD
WTRDWEWE AL E D o 72, AL BV TIMFE D phenytoin B 2 Tl T 5 B,
K33 L o Tl BE 7 — 5 OR G RINEMCHAE S RET T NS DA
ELLRELTH Y ZUBEME W OPDF— 5ty NPT B EHNTEL, |
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a0z %75 74 L7z DTH %, mean-3SD<Vmax'<mean+1SD &,

mean - 2 SD<Km'<mean + 2 SD & DHEFR TXE) & L7232 OOODE® & F 51+
B L7 OOO@#FIZ Km 2 BEFITY /ST X — & CEET 5 HiEE Vmax &
BEMTFER /T A — S ICEET B TEDOTS, H5VinTas TEWTFHlMEN R
LNAEHTHL. Yialb—TaryF—Fty PIOWTOOODODFHIZAS
Py B E LT, FNFRLOFEMHICASLF— % TKm 2 HEMFH T 4 -2
CEELEE L Vmax 2 BHEMFEY T A - ICEEL2HETTFRURELFIEL,
HEX LB L. OMEERI4ITRLE. OQOOOHFHATIE, Km ¥ BEMFY
)85 2 — FIZEE L 12 HIED N A Vmax & BAEFIFH /8T A — FICEE L2k &

Db TFRRIE L, QOFHPTIE Vmax % BHEEFITFH /T X — FICEE L1 HED
HHEFRRIETZ N EAbh o 7z,

Hr INVRERNC L 5 BE T — 5 ORGREHEEICHLEE DR ER VTR EOE
EMUORFRERLS, M3-52ZFL2.22T, HUTWAHMHHELEI- 510 F
¥, X 5T Sheiner 5 DG/ HHEM/ST 2 — & 4 TLFBEORE 24T o 72465 R
50 N FIMTEHE S IR T,

2-2) 77 7N L BER T — & D retrospective 7z AT

AT 7 7HEOFHEY TDM HE ¥ 2 5156 1727 — 7 % v T retrospective 12
A L7z 72, 1 HOMEME b LI phenytoin DEFIIK 5% 21T AEE LT
FOHHAUNL CREENRTVBERA T T k" & BHE L 7-.

RI2IRT DR 35 Bl 3 H1 Km & BHEFIFH S 2 — 5 ZEE L 12354 (5

K1), Vmax & BEMFEY T 2 — 5 CEAE LSS (FiE2) , "4 I7 vk
ERHCIEE, K358 0 358 h TR EHES N2 256085E, 8LV
BYT, N4 V7 VEEROLEEEDS DD, —2I2DnWT, FRIK,
ME, MAE, RMSE* 2&t8 L, FRIKEOLEK*1T-7 (K3-6). K3-5%Hw
LHEDIE) D Kmx BEMTH NS A — 5 CEE L7254, »5ViE, Vmax 28
REEY S 2 — s CEE LA L) b FUBESER TN, $_"A VT
B S IEHT B Pl A5 6 17

DE2 -

HRLEDIREO 720, & 0 &% IS PEDIRIE 7 — 5 b b RSB E17%
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FEOHTALEATE ., TOFBMKBVTE, HERPLRA VT VM Of
AMASRENTE TS, L2L, RETIE TDM OXEBFELBAL, » oM
LD TETVANDT, VI 7S T HMEIEERMI L L0 TE D%,
HRAREDGSWEELORD, £IT, ABKRE TR, BECEFREOR
phenytoin DI G-HFHE AL T 57207 5 7HEIT L B 1 ORGE-MIFPRET —
sy o RASREOEHNEZITE ) HEOHBE A7, WEAIF, K35I1TRL
LI RBET— Y ORSHHEEICRERZREL I L TH L., BETFT -5 0kYS
et E I HHE & L C Km 2 BHERIFEE T 2 — 5 ICEET 5 551E D2 <083 -
Vmax', Vmax % fHEFIFEE /85 2 — 5 ICEE T 5 %613 D2 <0.88 - Vmax W7z,
F XL RENEER L2 7B B EE T — 5 O SREHEEIDHAE &
LT, B&E7 -2 ok S uEHEECHEE (Km & BHEFIVY /T 2 -5 TEET 5
A, mean-3SD < Vmax'<mean + 1 SD, Vmax % BHERIFEH /85 2 — 7 IZEE
T %454 idmean - 2SD< Vmax'<mean + 2 SD) baBiNL 72,

Km# BHEFIFI /NS A — S IEE T 5 Tk & Vmax & BHERITPY 8T X — 212
ETHHEOEFIE I N T TITHEBOTRE %o TE 2 Vmax ODETHER LT
T OMHRERITTEOMAETH D, T 72 Km 3T ORMEE & oBNM 0
BThh, A—EWHERNTIEZ L zwEZEz oD, UL, a0 o8t
FREA TR T 2ERIECEASND 2 LS, METREZEL L
Bix, W OITAIHR 2 RIE Y IR IE OV IC £ 2 EARMIET) 2185 & LA FA
EhB. InFT, KmERHEFTFE T A — 5 CEET 5 HEE Vmax & fHEHF
BRI X=5 CEET 2 HEOESF ED VT VL b DUE Do 1.

TIT, AETHELLEET— 5 OG5 RENEHICHIEY Z/E L T Km % 4
MI3/8 7 2 — & CEE T 2 L Vmax % BH4ERIEH /T A — F CEET 5 Hik
DEFXMEZOWTHRE L2225, £3-410RT £ 912 Km & BEFTFY T 2 —
FIBEET BB BERA Y P FWAD DD, Vmax & BEFFYN T X -4
WEET B L0 b FRRENSVI Dbl oz, ThODOERDLEHIIN3-5
DEFERAERL, TOR3SIIHETVTT 7HEICE > TH v 7V EHEROF
WEEBE L7 £ 25 FMEA80% 2 A ANV EXRB SR, S0
7 7EDHEM % ENT — & % v T retrospective [ ARET L 72 & & A (F 3-6), A
YT AREEREOFRMEL S22 TEDT, HOBERANT A -5 B
URET = 5 ORSFFHEMCHAEDO T LD TR S Wz, 22 TREF — 5 O
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%ﬁﬁ&ﬁmﬁﬁ%ﬁtéf,ﬁ?7&@ﬁ%%tﬂ%ént3wmwno%mo
ST RAA DT EOERARUEEOBRE ST ) FIC L 2 LRGP ET
5. COEHF—5 &MY T 7EOFHUDRE L rerospective & b DT H
n, R0\ A A LT PR DFEFIC AN D 72 O G REHE R & o 2R TR
WO T, =5 IT prospective BT EIA T 7 7EOFEMUB L UEET -5 DO
BRHERICHYENZ UM LR T A LT NN LDORETDH .

KI5 7HEOEHDIOE, 34089 ICBET -5 ORGFEHABIOHHE € 7
sELzo itk ), BREF—FOBRMLHEICL, S5O0 EELR
WA EROICMAENTEL L)L ETHD. FlriE, K34
cEOOHENA EHIC Ty P AR B ERE R L TmiE P RESMEWEIT
HY, JvAVTIATVADFECGSHLEEZ LD, T/, OOFHICALE
FTid, FOBFEIIFEAD Vmax 2/ S WD IMEP O G BN TS KPR
EDPKECEDY, HGFFHOBIFICERPLELFTHLEELZLNDL. I
LOBID L) HIIRE T -5 ELTHNTELZTTRZ CBEAL 2T T
LohhoBElYHBRIELINE, FAUBROBEOEDHEIOHNTHS.
¥ 72, 38312 phenytoin DALH DO AFEZESRE N TV L DOTY, ELIIIDTT T
RORHMER K NDOBEFI T 2 =5 2o TR LZEZD, 2DV T TED
T, BAAOEAETIEIOBETHE I oG ot. TOHDPLEKAD
phenytoin 5% FHIBR L T O RCK A D BEN YT 2 — 2 2 v, HAANELZFIOEK
AANOEEOEY R BH T — & ORGHRATFERICHELRZRETNE DT T 7RI
THEHEHTH 2FIRE S N

BET — 5 OG5 EFHEICHAEE 2 Km', Vmax' OFiF % e $ 5812, 4l
FHEAEA £S5 ug/m LN TH 2 FH MU L7, @BFRITE, £3 ugmlE BRI L7z
WD 5™, 4[] Css2 DFEFAE 5< Css2 < 20 pg/ml THRE L - HEE 2 B IR
ICHTRRERFAETESHMTREVIEEZ OND.

CD7T 7EAERATAEOHBHRECONTE, FT Vmax RD DEEAKED
LY TEHET L0, BEOTLHAKET -2 »WEXHETH L. 6 ICIEHOM
PRI £ 200 B O i PIREE D2 (G2 - Css.)D5 10 pg/ml BLETH B & X 3T 4
BEASE L % BAREH S B DT 5< Cssz- Css1 < 10 DFFATFRTNETH 5.

E7:, phenytoin iR LT 2 HE L L V. RS EREDICHHEOLES
BB O T OAKGRFE CHFML T2, 20, 10HE 2 BHOH

25- HIHR



BTz, FORFDNTA—FREDLEVERELTBOT, 1HHEL 2
BB ORI HE OSSR AED D EFUTE B OTHEMATTT {5 OTEEN
SETHD. HIT, AROBARRARALY EHFIL2OT, 15F T 0N
CBV TR, TKmBKE (LY, REH72) O Vmax RIS T B &)

SRS LD THEBELET S,
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s JEROIER T v MICB %NS & BT R AERF O phenytoin D AN EHEE

1-1) Phenytoin M fp DZEENC K §hNih o 572
EORNTE L RET 2 EELRFTH 2 fp DIERIEVED A E R UHNHE I
LB ET L7z, [MIEY phenytoin RBIEEICAT T 5 fp DEALE 3-6 IZ/RL 7.
AEHRO NS I CREILI P PIRIE & 20 S €220 8 B, 50 BRI fp
GREEIRIE L e ot 77, fp it S EENICHEL TS0 BB EEICS
WIEARL7:. E7, SHENT v F OfEIE Ioh & P DB 0227 £ B LTV,

1-2) T & % 7 v b D phenytoin DRNTHEEZAL

S & DAWTN RIS AN H 222 T 5720 8 Wi & SOAKDT v FiC
phenytoin 20 mg/kg £ 7213 2 mgkg K GEZO MG EYIBREHER O R+ X 3-6 1<
AUz ML 00 S PRI BV TSHEE DT v PO FAZIEL & o
7z F 7o, MU EEWEHER L, CIEREE R R L 7.

1-3)AAATNIE /ST A — &4t (Km, Vmax) DR EENC & 2T

ML PR T HER D IR AU B R 2 & 2- T /83— P XV P ET KD
ELTEBT, NG-6), 37Ty M OME Py B 7 — & IR/
T TS5 ANONLINY 2 v TS TIE O 24TWE /8T 2 — #flix B L
7.
122U, ZOBETR TN b A Y P ORISR S0 B EARE L 72,

dC, VinaxCif, v

ke maCh o Ve _
1204 2162 (3-6)

dt V1(Km+C1§)) \

CE~k Cﬁ k,,C

o 12 1V2 -ky1 G, (3-7)

REL, Vmax D BAMHIEE (ugminkg) , Km @ IHTYA-A YT UEE (g
m) , VIHET Yt b 2 Y b SRR (mlkg) , V2 L KR 8= kA Y
POSAERE (mikg) , Cii AR T Y ot— b A v b OREE (ug/ml) , C2: KA§z

SR AV L OBE (ng/ml) L k2 D EEER (Umin) L ko EEEER (1
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min) TH» 5.

v
1 2
ki,
1 P 2
] ————————
ko,
Km,Vmax

[43-7 Schematic representation of 2 compartment model with Michaelis-Menten processes
V: volume of distribution , C: drug concentration, Vmax: maximum elimination rate, Km:
Michaelis constant, K, and K,,: apparent 1st order elimination rate constants.

Subscript 1 and 2 indicate the central and peripheral compartment, respectively.

BNtz 370, FHEME AR 361 R L7z, D Cidor LzERITE
Wl e & C—F LT, LSRR OBMMEORIE TH 5 Km filid 50 Ml TR
DTS N AR £ 2 B A dh o7z 72, WREBEGEHOREET
H 2 Vmax AN 72 ) THEET 2 L 3IRESOHE»E LN, —, iikD
WTIE 50 BB DA 23 M tisE s . LaL, KE BW) 4720 THREL
72 50 JAES O Vmax /BW (Z8 B DD 52 % F TWA L7z, —J7, HEH)ITH
BLZVIBWIZEEER o 1.

1-4) A B, AR O £ %21t
DA T & B AT A N B 70 (AR, JFEE, fp, ATHEEOIRI L 4 2 81

HEALZERAAN B UF phenytoin O F % /LM EE SR T & 5 JiF cytochrome P—450 OllE L 72
FREE IR L. JFEREOTRIT & L TILiEH aspartate aminotransferase {& £

(AST) , Ifii% = alanin aminotransferase i1 (ALT) , & albumin iBEE, WEsE

GRARR (FFA ), # bilirubin fti 2 M5 L 72, AR IZ 8 dA#GIC LI L T 50 BE T 1.9
B, FEBI 135, AST I 1445 L AT L 72, 50 BES O L albumin i
RO 8 B i L oA % 7% L 725, FFA, bilirubin, AF cytochrome P—450
SHIMERC S - 72, 8 WE D AST i Troh LSO HE L IZIZA% TH o 72, 508
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st AL T, ASTAE, BMESFREEE TV 7 v b THE 2TV % 1700 Karmen's

Unit £ 9 i+ R TH - 725,

1.5) JEERSTEIBRIC & B fp ~NDFEE

fp M D FTERT IR IC & B2AL % 8 S, 50 AEFHITH3-6 IR L 72, AEEBROH
SE VR A THRIMIE PR 2 2 b & T 8L, 50 Bt BBFERS v b &
JFERS IR T v P TREIHFE S 020 — 030 DR T—EThH - 72, T/, HAE
BLERASNE Do T

16) FFEOEIC & 59 v b OKNTIAEZAL

8MHE L S0 MEGD T v MITHFERS YIRS 2 W IEBFREZBL 7. T v MCFEWH
L TH 5 10 HIZIZ phenytoin 20 mg/kg 35 L, MigHiREEHER + M%E L 72,
FA % 8 M ONFETWERT v &, BABFRT v FEICOWTIRE 3-6-a 12, 5038
DRI N O IRAFR 7 v F BRI 3-6-bIC/R L 72, IBIBFER T v b BRI,
BRLED 8T v b AR CHER AR L 722%, 8B OFHSWKRT v iz
I RIEHERE AR 7% o 72, SOHBOBBERMN S v FEEL, WALE D 50
BRET v b EZIZE CHER 2R L 722", FFEaeIbe s v FERE, i et i s i
BATHEIE & & 41 600 5365 T M P EEW IR 2 8 ug/ml HitkTH 72,

1-7) BREROIE0ER I & B AR, Mg E LSRR AE o2t

AR A R38R L7, SESTEBLERNT v FEELFHITBRT v b
BERICHFE R RBTMT v ML TI1 % $TEBIL, 37 FFA It 1345,

AST 12 2.2 4%, bilirubin 12 2.1 E H I EA L7, ALT, 75T albumin & 13 1
DRI & ), JF cytochrome P— 45013 BAMEANC & - 72, 50 T 2 v T BIBF
W?vbﬁtﬁ%ﬁ%%?vhﬁﬁfkﬁ?%tAﬂUﬂb%,Mﬂuzj%,m
liu#ﬁ%%mv/rkmhtfﬁ S kAL, JFEE, B cytochrome P—450
376 %, 74 % EHTIZEA L

vaWmmwﬁm&v%ﬁiw%ﬁﬂﬁt@%%
g %ﬁﬁﬁ%wﬁﬁmfﬁ%%wﬁéifm%tw%néiﬂ%&*ﬁ#
#&t&baaﬂmﬂfétb,ﬁ@@,@n%ﬁmufsﬁ#,mﬁﬁm%%
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ST v b, RIBFR T v FEETB S phenytoin O pharmacokinetic parameters &
e DTy MicowTHEE L, 72720, Km, k2, ko 3RLER S AT H L &
L, $:E, S0EEoT v POMBICEZEL, N7 X =% &L THE Vmax RV
VI D% IR/ = Fe 70 25 A NONLIN Y @ TR 72, Vmax OB %
ug/min & L7 & %, FHAEREMIC LT oy b LAAERAST, ALT,
bilirubin , A cytochrome P—450, fp (2 & R UMHMHREICAEE» Eo 6 (K

3-8).

2) %

[3-6 & D phenytoin D F v MI BT 5 MIEFEREHRER I, 8 i, 50 HEsiticsk
BIEMEOIEN % 78 L 72, Ashley® 528 SD ABEMES v b 250-360 g 122w T 10 mg/kg
Wit 40 mgkg ARG HRITRGEERFRLRB L T2 0 =L TWwa. Toh”,
Kato® 5257 v b OILTEH phenytoin THHEIZGERMILTH B L HEF L T2 D3k
58%10mgkgs X E L7720 THD, 40, FEHI»HXGEL 10mgkg T, 20
mgkg & L7 2 £12 & Y phenytoin DIEFIEMASHMEICE L2 o ncdb DL fbn s,
Invitto DHTEHM T v bOJFI 20V — A5/ EEEL ) Km i 92.1uM &
BEESNTVEH® 2O L ) A invivo TE S 7z ffiid 5 TR 2 /R L7z, In
vivo TR AIE ABM L BAED L WA ET LV BEERMLTVL EEZLND.
X, NTHESN TR IRV liE 872w 2 Eid, e FomEzan
FHIEYED  phenytoin (X DIFFED 72D DEFNVE LTI v VR TH H50b
Pofz. S0EED T v b OFD S MENTHARTMIE R A 5 OEEIENZ Db 2o
1. 8D T v b ES0MKDT v b OERNETE/CT A —% DS B Vmax (pg/min
YRPKm IENR L NT, Vi lENELNFH L), fRd ) ORFERIETEICE
I CED % C Vi DL 72 2R B RIE L 72 L HEE2 S -, CoFR, ©F
RETTHRSEHRELITOBRICEN G L) Vmax DHAPES T L E%h, 4
B S b TR REZHPT L BRRG I 2l eRE LT %, $77,
fp WIS & D AT R L2228, SHIIINERIC & 9 M albumin B EE 25 L
RIDEEZ LD, phenytoin & fp ICHEE 52 5 #2515 FFA DL 2
DN o7z,

B13-6 DRI & SRR & M L 7= 8 BEGT v b % IR i B HE R 1B 4K
ERBONT. Ty ML o TR RSEIRE A BB TR N TE - 72,
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Ly gAML Az SO ES T v MM IR R HER ) SR L B o
o rhooERELTETIFEROENEZ SN L. A, oWk v i28
OIET A 10 B TEBFR T v MEO I % K E TRBEL Tw, 77 FTH
[EERsrI R L T A S IO MAeED IR L DILDERICT TRIET S DT Higgins™ 5 X
714 A, Hansen™ 51210 HRFEWE L THY, EoomEm e —H Lz 7,
15 4E IF DT cytochrome P—450 1 BB TR 2 ML 72 8 BT v + D 92% T THAEL,
TR L HEERBD O NP o, Lo T, 8 ABOBE LI EYRE
R DR E R R ORIES T EROTAERNOELZE LIV, LAL, JHE
IR T v & BV 72 antipyrine ORE TR, 10 HRIFEESIZ IR T 2ILH
p2b 5T, antipyrine ® CLATEE L T AR WHENBREINTWVED, LoT
phenytoin D5 b JFEEATCITR S & IS EYH iR C &I B L Tw e »i]
ferbbEronb. —1, s0MET v b, HESORBEEBTHS v POFEE
P L THEIAR S, SHEET v FOUED 1 % 7E o 72DITHLTT6% TH -
fo. SuE, FESOLERRDD§EK T v MR TSOHEEET v F DFRDET
LTWBI EERLTEY, FhItE- TH cytochrome P—450 O 3% #E D [0l
BLHREL T2 EEZ bR, ZOSIEF phenytoin IREE DMLV EB TR 7 >
MECHET L &SRS b,
IEBTHZL 728 BLUS0HMT v MBI W THLNTMAUED 8 B LU 50
BEST v b & LGP R AR L. 7, 50 - KA LRl
% (%3-8) BT 5L AST, fp DAOKREBECAHELZZIRDLNTELT, 10
HIEICEEE L2 2 L0 L 2T OEN W I PR TE 72, H4 DfF
cytochrome P—450 & Vmax & QMM LT L2 & A, @S RUHBABCHE
Mo, —ICHETFE Y v 80P - TRHEREVHA L TS 7
O, FYLHBIETLTVEEELLNRTWAE™, L 57T, Jf cytochrome P—450
VRLLTWLI b HaELLND. Ty Mk O Vmax B & SHEALERAEAR
EDOMBMEIC DWW TIE, 3-8 DF5ES, S AST, ALT & Vmax IO RBHCEH O E %
FOMBMES D &N,

BE, SEOHK A OMEOF T Vmax & Tl T 5 £ 2 ICECHHE L 2 5 H T,
BF cytochrome P—450, AST, ALT, fp ® 4 D Tdh o 7=, KB, EIROBTORHE
RIS BMAENE £ ), AST, ALT % il L T phenytoin DA% HE O B D 1512 &
RHELRbND, LhL, AH=XLEERET D012, B cytochrome P - 450
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vt MR & P4 G AR LAEH
1) Phenytoin & valproic acid @ HSA #& GA HAEATIC & IZ$ palmitic acid D52 #E

300 2 & 1500 uM £ T D palmitic acid 7F4EF, 300 pM HSA EHIZ BT 5
phenytoin O fp D Z{L %, valproic acid % 700 uM USHNEF & BRI I D W TREET L
7:. Phenytoin @ fp % HSA |24 ¥ % palmitic acid ® o (PA/HSA) DENVH. O L
L T 3-9127% L 7z. Valproic acid 2°fF7E L % \» 354, phenytoin O fp i PA/HSA £
VH 5.0 DB EEBRVTH 040 & ~ETHo72. —J, valproic acid fF1E T,
palmitic acid & ¥ L 7% WARTE THELC phenytoin O fp 1 0.40 #* 5 0.57 ~EHEIT L
AL, palmiticacid # UL TH PA/HSA VD20 F TR 060 £ —ETH - 7-.
L# L, PA/HSA E)VL7s3.3 LLE T phenytoin @ fp i3, 045 F THA L,
phenytoin @ fp 3FEUTIA L7z, Tk, BAF k| valproic acid (2 & % phenytoin
D HSA#MEBB W LRV HA L2 L 2R T, & 512 palmitic acid 2L T
phenytoin @ fp DZEALIZFED L Lk 0o /2.

CDBIG % WIHET § % 728 1T valproic acid O BRI S 12333 % phenytoin D
fp Z DRI OV THES L7z, Palmitic acid % 7501 L T4 WA & 1500 uM 7500
LTw 2548 (PAHSA TV =50) DEREFAIZDVTORERK 3- 10 1R L 72,
Valproic acid O B RUESE AT 180 uM 8 £ 1 400 uM T,  phenytoin O fp 3 palmitic
acid 12 & ) A L, palmitic acid A% phenytoin O fp %A S5 L W) RMEL N
2. ZOZ LY, palmitic acid 2FEFE T % 354512 phenytoin @ fp D ZELAS valproic
acid DAL L T 5 O Tid 7% < palmitic acid DHAF L HEBL TWE I L 2RL
w5,

DABDILT A 7 A (carbamazepine, phenobarbital, primidon ) & valproic acid ?HSA &
GREAEMIC B £12F palmitic acid O 2%

3-9 LM DLALAMBOT AP AZEDRE & 2 &N D H & HE L72(E3-11).

Valproic acid 257l & 7L C W 7% W4 @) primidon & carbazepine O fp &, W§ho

PAMHSA WV IITH LT 121I2—%E T4 - 72(0.93, 0.44). Phenobarbital 122> T D&
PAMSA E L ILOHPNT DT 068 25 075 ~&, bF % LREMIH S0,

—%, valproic acid 700 uM ¥SH11Z £ - Tphenobarbtial & carbamazepine ® fp (X F N Z
fmn#%o&Jmm%mmt%%xrﬁLt.ﬁmmmfuﬁthfﬁw%ﬁ
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x 7 Ao 72, L2 L phenytoin TH 572 & 9 7%, valproic acid #fFIET B354 12
PA/HSA O 312 £ o T phenytoin @ fp DFFITHEP 2 £ v ) BRI,

carbamazepine, phenobarbital, primidon & & & & L% 2> o 72.

OEZ

A Ti%, phenytoin & valproic acid ? HSA #-& 4 AAER I\ & I2 ¥ palmitic acid ®
B Et L7z, 7, valproic acid /74 T C phenytoin @ fp %%, PA/HSA E Vit
33U ECHEICHALTEEV)HMAETE/(X3-9). D & % palmitic acid &
BANAE S fp DHFH 2 BFIIM DL T A P> AFE carbamazepine, phenobarbital,
primidon Ti3 & & L7 4 o 72( 3-11).

—7, valproic acid JE4FFE F Tidphenytoin @ fp ¥ PA/HSA €T 0 550 %
T 040 LIEIZ—ETH o720, T OFERMB 3-9)id, Rudman 5 € D, in vitro D%
\2 8> T phenytoin @ HSA (2449 % 454 2°PA/HSA £V 3.5 Tid, palmitic acid JE
FAETIWL, bT2L2EPLe oW IRRE LTS, T/ Borgd
L7 o, #E A3 LT phenytoin Na 5 mg/kg — IO 5-%, AMETH= R L 2
HoOMER FFAfiAS, FATHIC <2345 (FFA/7 V7 3 EVHIE, 1.8-4.2) 128
MLTWAIZH b5, phenytoin @ fp WHBEICEALL e o/z bW ERERD T
TRHMLD B.

F 7z, palmitic acid 3FFFTE T 12 8> T phenytoin D fp »% valproic acid 700 uM &N
WE o THBEICEA LY, S DOBI50E Kober & % #%, HSA /NEKIK % F v 7- EERB I
& ) valproic acid & phenytoin 57 V7 3 V53 E DR —# A EAIT B W TEEAE
BRICH 2 LR TW AR L TH .

Valproic acid 700 uM {F4E T PA/HSA €V 1L 3.3 L E D412, phenytoin Dfp A58
FLWATDEVIREIIOVTO—EEE LT, H3-12100RT & 5 % B4
THAMEIC LD A DI & 5 L T 2 R 7o, [3-121, ABOIROER
FMT T, phenytoin D& A4 Sicholm & ™ DM £ B site 111 (Warfarin ) PAFHiC
b TOUR LT L 1o ST 5 LAE L 72 d DT, 2R FROHA
P# K Ko THRL7:. #ROMICIRS 2o 20 2o B EORAF A F 280 b
COBRBEMEDD D 120, phenylbutazone (Z & % HSA #i& BEHREN R L ME L 72,
Phenylbutazone i1, phenytoin & [AARIC site I WZAE ST A LBHIONT WA, 2
T phenylbutazone 600 - 1200 uM & ¥ phenytoin 80 uM %, HSA 300 uM V&=

34- IR



EHN L 724 1E T b #9 35 % O phenytoin % HSA WHAELTWAZ Edbh ol T
T & b AEBLAET T site TS0 phenytoin MEELMLOFIE»EL LRI, £
- ¢ site 11 124454 L TV % phenytoin 5% 12 valproic acid & & o THEEHE 25T,
— 55, site NI PO #EAHUIRICH & L T V> % phenytoin 2*£ 1T palmitic acid I& & o T
wom s 332 LARGE LT, phenytoin & HSA - F OFF G4k % X 3-12 OARICHR L
#-. = 2 TiE, palmiticacid, valproic acid 2 #ITFFFE L % V565 % (A), palmitic
acid HSFEAEE ¥ valproic acid 75700 uM fFFE T 5356 % (B), valproic acid DIEFFIES
£ UF 700 uM FFAE T I2 BV TE N E R palmitic acid 2¥ 1500 pM RIS N7 865 % (C)
B LU (D) & LTHSA 5 F~® phenytoin DA % 02 DRI % S HIIAR
AREL TV 5.

L0l DERZ TIE HSA D F 122§ % phenytoin DFESIHIEHR TH D EEZX LN
72 1D I RS AR ) LD,

G = (anu + 22 niKai)PCf (3-8)

72721, Cold, phenytoin DFESHIZEYREE, Crid phenytoin DWEHERIZEYIREE, P
i, HSAIREE, ni, Ka idsite MICBTDR/EEME (22 TR m=1) , BLUH
FEH, ni, Kai td, site 11 DAL 0i T H O G MR BT 2@ GELES S UREE
;&1}"‘;2 nK, i EOBAEIRT. F 7L 72 o0 K, P=K,, f; nK.P=K, &
<.

Z Z T, phenylbutazone 900 uM O A AFTERE @ phenytoin O fp %%, F 1T site ITT LA}
DR GHILOFEATEZ KL T2 EFE 2T, M3-90#ERELK 3-2) AL TH
LRBEYHRAEAMC T EI2E D K, K i, 1.030,0495 tRtEasn L. 7K
3-12 D5 E4ETHE - T phenytoin O fp PZEALL - b D EHEL A 226 B Tt Ki
KU EL, ARS CTIRK2AKY WWBLL7-EE XD E K, K 1 0.269,
0835 LRI S ND., Tho DRSS K K O HVWTESG D To
phenytoin @ fp T % & 0475 L WD RS Wiz, ORI 3-9 THL 7
044440033 &~ L, X 3-12 DR OZ Y% /KM L T 5. Palmitic acid O
BEINZRE S Ko OBANIZ D v Tid, Maruyama™ & 45 HSA D& EEAELICHH T 5
BB O 8 % T EHES L O @MER RS b L& v TRE LB,
Palmitic acid 3 D EHENFREATHSA DI v 7+ A—3 3 YEALA VD EBI LTV

i=
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PR TVD, SO EPLATEREHFTIIB W TOHSAY I Y 74 A=Y 3 VA
fhe B LT K T b bETNES 2 IZBAIEAZAL L 2 s+ 0% 2
S s, ABZOFME A A= XAV T O, EEBRMFIHII OV TIRSHROR
HPLETH L.

£-[d], %% 13 valproic acid 12 & % phenytoin @ HSA #4618 i L Zh R 2% palmitic
acid DIFAEWC LV AP ERA T2 & v ) IR %157, & fuidpalmitic acid 2 & %
valproic acid 1BV i LS o TARIEINT % & BN/ phenytoin® fp 25T R §
LEVIRRETH ) BUREY. DLEORETEETHRLETEIN ) ZRELENGTT
FFot:0%, ARERFZTDCTECRATALELNH L LBbND,
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o0 L 5%

AMR T, TRERELALICHE D MIS TR REOLT & T TRE ST VT T
< 24T & Bphenytoin K2 DWW T, FOMB/NT A =y DBERICE T B TFMLRE,
2 LEHRTF Iz oW TRE L7,

Ludden & ® O /£ T3 phenytoin O PR W 7z O BARK G R TE 2w
e ET AMMEYH S, £ THE T Ludden 507 J 7HEEFUREL,
AANERKEADMN & OEHEN ST 2 =5 2FIHTAHZ L&, BHMEGOLH
)85 4 — % (Vmax,Km ) ZHREL, EFHRECBIT S 1 SoMiGHRED» S XKED
MG % P4 5 FEEH7CL L., 2LTENT-7 20T
retrospective % ARATIC & 0 AIEDORZBELIRGEL 72, £ OFRAA VT Yk LM%
DTFMHEZ LS b otz T, BROCHLLTwE ) T Lb T o 72,
AFEE, EERED 1 S OMES phenytoin iBE 7 — 4 % 70y b LETFT, %
DBEZORTHRENDEOHFMLS T2 5 L) s TVEDLFHO—DOTH 5.

FE=ETIE, T FINEGIC LD phenytoin DRI ICEALDH & 1L 2 B H 2 FRET
L7z, Mg & 0 i R o msBo o nrz. L, 77— YT O#R,
RANTHEE ST 2 — SIS IC L BB Bo ok oz I, S 50 B
DOVmax (ug/min) * FllT 2 @ KFME %0, KEZ T 2HE L THET S
EDVEMRTH D Z EATRE NI, KIT, BFEBSEIBRIC £ D phenytoin OAPITREIZE
fED o n 2 2 Et L, 4 OF A OKRNENEE ST A — &4l (Vmax(ug/min) ) % Bk
TALRTNFAT OV THET L 72, JFEREDBRTTIC & 0 I i e HERS I 8 R 13
NI ERHROEN, SOBEMISAEHE L e o7, BBFMEKLIZT Y MiZ 8l
B, SO S v b LR R MR AR L. TSRS UREEL 72 8 AT v
MIIOHBRCTEEDEBTFREML7ZT Y D91 % FTHHEL, S0HEKT v
ME76% TR L 7. S0BEET v b OSDFFOBEAERN IR Z LR E N
TRV MELEBEL TWwb L Bbnd, 72, 4D Vmax E & T
Cytochrome P—450, AST, ALT, ({ZRWAHREMAIHO 7z, AST, ALT L2V Tid
RAFABTOSEOMIIC L o CERAT D E VI BESWESATHEDOT
AST, ALT Q¥ (RS OFRE) OVmax % KL 2 EELEH
WP Thazermmasns, $7:, phenytoin ®F % {L#H%, cytochrome P—450
KELZERG, FF cytochrome P—450 G Vmax il % LIS 2 5EHR T TH 2 F
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e cit, HSA £MVZERIZL D FFA T 5 & —BIghnL 7
phenytoin & fp AT B T ERRWAILT COFR, VT T ARETH
phenytoin DL 3 & U p AARECHESLTVE I L2 E x5 L HH%
phenytoin DARNTREZTIRFOMBICE o EFE 20D, {£- T, phenytoin &
valproic acid 7%, DEF & 72 BHE T, MM, S, BEIRHE, REBYESFIC LD FFA YK
{44 L, phenytoin @ fp BT AWML H 5 O THEESLETHLED

) 13

ns.
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Estimation of bioavailability of phenytoin
powder form in case of Michaelis
constant (Km) fixed to 2.98 (ig/mi).

D: Daily dose of phenytoin (mg/kg/day);
C,,: steady state concentration of
phenytoin (ng/ml).

Subscripts P and F indicate the dosage
forms of powder and fine granule,
respectively.
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£3] I hACOBERINIX—%
g Sheiner *! Grasela® Mille* B g
SREE 1980 1983 1087 1989 1990
AR A FRA, BEXRA BA BAA BAA
6.26 (x=15%)
Vmu (mg/kg/day) 7.2 6.5 119 -0.376 - AGE (<15%)
0.6 0.55
T
@, (cv%) 23.8 11.0 203 18.6 37
3.8 (z15%F) 2.4 3.67 (&15F) 2.98 (215F)
Km“'g’m” 444 2.2 (<15%F) 3.08 (<153F) 12740114 - AGE (<157
Dy (cvon) 54.1 56.0 73.0 57.4 ar
O, (mgikgrday)  0.25 0.96
(CV%) 12.0 28.0 114
,...: Vmax® & {35 > 3 Tih {F &
@,. : KmDEKREIHDIET
o, : BREROBAFR, RETDHOIZERAES ZETHRY
BW : k&
AGE: &
4 4
slope =0.864 = 0.851
a slope=0.845 r=0.899
~— 34 o 1
E
% v P
- oo e 05
o
. 2 N . /el
o T T T U T T T
0 1 2 3 4 0 1 2 3 4
c v
1 1 v F max _ 4 1
X 3-1 DP(E—:+KM) X 3-2 5__,('5,0, )’

Estimation of bioavailability of phenytoin
powder form in case of maximum
elimination rate (Vmax) fixed to 6.26

(mg/kg/day).



#3-2

Details of patients

Phenytoin Concentration (pg/mL)

Number of patients
Number of C,,~D pairs
Sex ratio (male/female)
Age (years)

Weight (kg)

C,, (mg/L)

Dosage (mg/day)

“ Mean * SD.

* 33

10 20 15 10 5
7
— 8 ]
34 ]
35 2 )
18/16 < 6]
36 = 127 g’ N
61 = 12° s
12 = 59 o ~
270 % 40° s 47 = ,
o) ] .~ population mean
SN
2 s
j \\ ~
] ling for Method 2 N ~
0 : : i %._\._ﬁ
0.0 0.5 1.0 1.5 2.0
line for Method 1
@3 3 D/Css (mg/kg/day)/(pg/mL)

Graphic estimation of dose required to achieve a specific steady-state
phenytoin serum concentration as described in the text.

O: one-point steady-state serum concentration-dose pair of phenytoin. Line
of population mean is drawn using the reported mean parameters . Lines
for methods 1 and 2 are drawn through the points initially determined.

Number of predictions and percentages with errors < 5 mg/l under various ranges of parameters. Three
simulations were performed by using the reported population parameters *.

Range of V..’ or K/

Number of predictions %'accurate predictions

Method 1°
0 < Vpuy' < (mean — 3SD)
(Mean — 3SD) < V., < (mean — 2SD)
(Mean — 2SD) < V.’ < (mean — SD)
(Mean — SD) < V,.,’ < (mean)
(Mean) < V' < (mean + SD)
(Mean + SD) < V,,,' =< (mean + 2SD)
(Mean + 2SD) < V_,,' < (mean + 3SD)
(Mean + 3SD) < V..

Method 2°
0 < K,,' < (mean — 2SD)
(Mean — 28D) < K’ < (mean — SD)
(Mean — SD) < K, < (mean)
(Mean) < K" < (mean + SD)
(Mean + SD) < K., < (mean + 2SD)
(Mean + 25D) < XK' < (mean + 3SD)
(Mean + 3SD) < K.’

0.0 £ 0.0 0.0 = 0.0
43+ 5.1 92.6 = 12.8
63.7 = 5.1 97324
172.7 = 14.0 96.4 * 0.6
166.3 = 9.5 90.5 £ 1.3
76.7 = 5.7 67.5 7.2
35.3 £ 9.0 423 35
49.7 = 30.2 5519
0.0 = 0.0 0.0 = 0.0
68.0 = 7.0 94.2 = 2.8
195.3 = 24.6 832 = 1.5
160.3 = 17.8 81.9 = 4.4
88.0 = 4.6 80.5 = 7.6
46.3 = 6.0 73.6 + 5.7
82.7 = 6.1 64.2 + 6.2

* The value of Km was fixed to the population mean 32,98 mg/l) in eq 3-2. Individual Vmax’ was
compared with the population mean and multiple SD*. o

* The value of Vmax was fixed to the population mean (6.26 mg/kg/day) eq 3-2. Individual Km" was
compared with the population mean and multiple SD *.

#* 3-4

Percentages with errors < 5 mg/l in various areas of Fig. 34.

Area number

% accurate predictions

in Fig. 2 Method 1 Method 2%
1 93 =2 83 3
2 45 = | 89 x5
3 100 0
4 98 + 2 68 £ 6

The simulations were performed by using the reported population

parameters®,

* The value of Km was fixed to the population mean (2.98 mg/l) in eq. 3-2.
®The value of Vmax was fixed to the population mean (6.26 mg/kg/day) in

eq 3-2.
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Phenytoin Concentration {ug/mlL})
20 t5 10 5

Dose (mg/kg/day)

¥ population
mean

D/Css (mg/kg/day)/(ug/mL}

[ 3-4

Graphic representation of areas divided by the ranges of Michaelis-Menten parameters
for Japanese® as described in the text.

Conditions in numbered area (1): 0.77<Km's5.18 with the condition of Vmax=6.26,
and 3.08<Vmax's7.32 with the condition of Km=2.98; (2): 0.77<Km'<5.18 with the
condition of Vmax=6.26, and 7.32< Vmax' with the condition of Km=2.98; (3): Km's
0.77 with the condition of Vmax=6.26 and Ymax'<7.32 with the condition of
Km=2.98; (4): 5.18<Km with the condition of Vmax=6.26 and 3.08<Vmax'<7.32 with
the condition of Km=2.98; (5): 7.32<Vmax with the condition of Km=2.98 and Km<
0.77 with the condition of Ymax=6.26; (6): Vmax<3.07 with the condition of
Km=2.98.

ESHMale Vya,' and D,
by Method 1 with hxing K |
lo the population moan

Estimale K mand D by
Method 2 with lixing V,,.,
lo the population mean

Adminisiralion

X 3-5

Systematic approach for graphic estimation of dose required to achieve a
specific steady-state phenytoin serum concentration as described in the text.
An asterisk indicates that the parameter is listed in Table 3-5.

3 3-5 Parameters for systemic approach in Fig. 3-5.

Population
Parameter Ref. 45 Ref. 41

Population mean K, (mg/L) 2.98 4.22

Vinex (mg/day/kg) 6.26 7.22
Maximum ratio of D, to V.’ a; 0.83 0.78
Maximum ratio of D, to V,, a, 0.88 0.92
Minimum value of V..’ b, (mg/day/kg) 3.07 2.06
Maximum value of V_,,’ b, (mg/dayrkg) 7.32 8.94
Minimum value of K, by (mg/L) 0.77 4,44
Maximum value of K’ b, (mg/L) 5.19 11.65
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# 3-6  Prediction performance evaluation

Number of % accurate ME (95% c.i.*) MAE (95% c.i.) RMSE (95% c.i.)
Methods predictions  predictions (mg/L) (mg/l) (mg/L)
All patients®
Method 1 35 68.6 3.34 (-1.28 10 7.97) 6.80 (1.74 to 11.86) 12.8 (—1.96 to 27.65)
Method 2 kM 743 =031 (-2.04 10 1.43) 3.76 (1.58 10 5.92) 4.99 (0.60 to 9.34)
Bayesian 35 60.0 —10.23 (—26.63 10 6.18) 12,78 (- 3.84 10 29.40) 459 (—19.8510 111.73)
Predicted patients®
Proposed Method 25 84.0 —1.22 (—2.78 10 0.34) 2.85(0.95 10 4.75) 3.50 (0.36 to0 6.63)
Bayesian 25 76.0 ~3.07(~5.3510 —0.79) 3. 4.46 (0.53 10 8.40)

78 (1.32 t0 6.26)

* Patients in Table 3-2. )
*The 95 % confidence intervals(c.i.) of the mean.
° Predicted by systematic approach in Fig. 3-5.
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3-6

Plasma phenytoin concentrations after 2- (0) and 20-mg/kg (o) intravenous bolus dose to 8-week (a)
and 50-week (b) old rats. Dotted lines were obtained by a nonlinear least squares regression analysis
using the computer program NONLIN" fitting observed data in normal rats to egs. 3-6 and 3-7. In
the case of partially hepatectomized 8-week-old rats, individual data were presented (lines). Each
point represents the normal (o), sham operated ({}), and the partially hepatectomized (A) rats for
8-week (open symbol) and 50-week (closed symbol) old rats. Mean * SE, n = 3-7.
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* 3-7

Estimated pharmacokinetic parameters of phenytoin in 8- and

50-week-old rats a

pharmacokinetic

parameters 8-week-old 50-week-old
K, P (1g/mL) 236 * 034 1.81 * 0.25
Vimax . (hg/min) 675 * 48 649 t 40
v, ¢ (mL) 11 £ 7 257 * 14
ki, (min?) 0.114 * 0.021 0.0788 * 0.0129
ky ©  (min™) 0.108 * 0010 0.0749 % 0.0068
Voax/BW T (ug/minsg) 244 £ 26 126 + 18

Vi /BW (mL/kg) 401 = 41 499 t 69

a mean ¥ SD;each value was obtained by a nonlinear least squares regression
using the computer program (NONLIN)'? fitting the observed data to Egs. 3-6 and 3-7.

b Michaelis Menten constant

Maximun elimination rate

Apparent 1st order elimination rate constant

c
d Distribution volume of central compartment
e
f

BW (Body Weight)

* 3-8 Pathophysiological characteristics of normal, sham operated and partially hepatectomized 8-

and 50-week-oid rats

8-week-old 50-week-old
Normal Sham Operaied Hepatectomized Sham Operated Hepatectomized
mean (SEM,n) mean(SEM,n) mean (SEM,n) * men (SEM,n) * mean (SEM,n) mean(SEM,n) *
Body Weight (g) 27 (4,33) 309 (4,5 295 (512) (15,20) 495 (16,5) 508 (21,5)
Liver Weight (g) 10.7  (03,33) 9.56 (05,5) 8.71 (0.12,12) *+ (0.6,20) * 125 (0.8,5) 9.48 (0.61,5) **
Serum transaminase activity
AST (Kamen's Unit) 143 (12,13) 117 (7,50 262 (29,12) * (17,10) * 104 (12,4) 480 (117,4) *+
ALT (Karmen's Unit) 49 (5,13) 82 (12,5) 105 (8,12) (4,10) 62 (15,5) 133 (19,4) **
Serum free fanty acid 1.01 (0.09,13) 0.78 (0.04,5) 1.01 (0.06, 12) ** (0.11,12) 0.95 (0.06,5) 1.53 (0.26,5)
(mEq/L)
Serum total bilirubin 0.11 (0.03,13) 0.07 (0.00,5) 0.14 (0.01,12) * 0.147 (0.021,12) 0.11 (0.02,5) 0.29 (0.08,5)
(mEqg/L)
Serum albumin (g/dL) 3.66 (0.12,13) 2.99 (033,5) 3.21 (0.19,12) 3.37 (0.10,12) 3.28 (0.20,4) 3.14 (0.10,3)
Hepatic cytochrome P-450  0.555 (0.019,11) 0.51 (0.02,5) 0.46 (0.02,12) 0.61 (0.03, 10) 0.58 (0.01,5) 043 (0.03,5) *
(nmolfmg protein)
Plasma unbound fraction  0.249 (0.007,29) 0.23 (0.01,9) 0.27 (0.01, 14) 0.299 (0.011,25) * 0.24 (001,7) 034 (0.04,5) **

® 1 -test between 8- and 50-week old rats.
* Values are significantly different (p<0.01).
** Values arc significantly different (p<0.05).

t -test between sham operated and partially hepatectomized rats.
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Vmax(ug/min)

Vmax(pg/min)
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100 -
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T
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AST (Karmen's unlt)

ALT (Karmen's unlt)

120
| (c) (d)

100 -|

80 -|
80 -|
40 -{
20 -]

A
(] Y v T
0.0 0.2 04 o6 08 00 [X] 0.2 0.3 04 05 08 0.7
cytochrome P-450 (nmol/mg proteln) bllirubln (mg/dL)
3.7

Comparison of maximum elimination rate (Vmax) with biochemical parameters, AST (a), ALT (b),
cytochrome P-450 (c), bilirubin (d) in partially hepatectomized and sham operated 8- and 50-week-
old rats at 10-day interval after each operation. Each point represents the sham operated ({]) and the
partially hepatectomized (A) rats for 8-week (open symbol) and 50-week (closed symbol) old rats.
Solid line represents the simple linear regression line.
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3-8 Effect of Increasing Concentrations of
PA on HSA Binding of PHT

All solutions were 300 um HSA
The total PHT concentration
was 80 M. Each value is the mean
+S. D. (n=23-8). The data are shown in
the absence (open symbols) and presence
(closed symbols) of 700 uM total VPA

concentration.
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3-0 Relationship between Free Fraction of
PHT and Free VPA Concentration in
300 umv HSA Solution
The total PHT concentration used
was 80 M. Each value is the mean
+S.D. (n=6-8). The total concentration
of VPA (uM) is given in parentheses.
The the absence
(open symbols) and presence (closed
symbols) of 1,500 uM PA.
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3 molecule
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3 10 Binding reglons

- PA/HSA other than stte (11

Effect of Increasing Concentrations of
PA on HSA Binding of CBZ, PB and
PRM

All solutions were 300 um HSA

The total drug concentration used was
40,170 and 50 uM for CBZ, PB and PRM,
respectively. Each value is the mean
+38.D. of three experiments. The data
are shown in the absence (open symbols)
and presence (closed symbols) of 700 um
total VPA concentration. Key: [JlK
CBZ; AA, PB; O@, PRM.

B 3-11 Diagrammatic Representations of PHT
Binding to HSA in the Absence and
in the Presence of PA 1,500 um a‘nd/or
VPA 7004m
The concentrations are situated as
300 ym HSA and 80 um total PHT.
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# 1V i BEEREZALITAES 2 ) T 7 Y ADEH

£ DEYOELLIRERE & LT, FiRCERLFROMBICERE ST o0
L. KERTEI VT IV ADBREE AL L THERBOBERILICHE ) 4 2 XHN
FORHE AT,

FEAEIC & 0 BHEILER 24 IS LT 5. BT, Y OBRAEER IS, SRERARE
BFEEOTHET LI EIHREENRTVEY, L2LEXS, EF7VT 5V R
(CLtot) DZALIZ BT BE 2 1) 75 ~ X (CLr) DEEEHL TR, HRBHFICE
g HEMAABEOLILO LRI EIA T T THS., £2T, 7 v b
streptozotocin & #% 5 L TYER L 72 HEIR IS E 70V & v TEYOEAT I RIZTE
BRTFHETEZIT o7, EWE L TR, [T LU THR L RV TOREREIEAEE
McEt e nTwd 27 79 28 ¥ RHEYE D cefoperazone (CPZ) & cephradine
(CED) # a7z, WY & 613 A ERBILV) F° cefoperazone i3 IHH HEMERY,
cephradine (& JR PHEIRY DEST) 2 7R 5.

Insulin IKAFVENE IR IR B E O ER BB AL TREL T oY, T OXKEA
EEE T, KRHOERYRKS & BHECHRET 2720 0BHRRAREILETS
. GERD S MHEN £ V) ANLOEE w2 B T b Twicds, BEIEKE
Micbbrzo TR EN, ThoTFE (OFE 1500 125E) OEREWZHREATE %
WEDMEATH o 72, Popovich & 21d, 1976 FEITEMNE & L TEF O % FIH
THIELRERL, BILIOMKEMEIATZ S L)Y X7 AfLL 72 CAPD
(Continuous Ambulatory Peritoneal Dialysis) #tik % F56 L 7%, 2 O F&d L MEE
M OFRE ST % f Tk LB E O ABR 2 WTHC L - M#E <, BATLZ (DR
EWZOREIHT o Twdb, —HEEHE L TE, BENETEZEANT 27
ODNHTF—FVEFBET DI LWL LMBEEOREEN S TOLNE. Z OHHFITHE
WMESRG s NG, 72, B, BEIERDOBREZCHVORE1EY, BHE, 5
BMELIBMT 2 200 SR oG E L TEBSATYS ¥ BERCES
SN EYOESDVH D ORECRAEINS 20 10E, BENOEYETHB LU
MBRA~DOEYRATICETAERRIELETH L. Lo T, EYoEEEAK T
ERWICHIAET 2 2 E0BEHIIKE V., KEUDERLEFTYE 2 Av UEEER
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OEIEEROIIZEDE N B L)% o TWAB, 5T, Flessner 55% {3, pore
theory & Fl W 72 BANM A E A VE R ALK O W& DILFNE S £ O£ B EMICER O -
72287 A — & &, distributed model IS W THE OB ER R T S 2 &
CERIIL TS, L2 L, 166 0BTk, BRSO SImEomeibiz,
BTl s T v, 7, BEEAHRICESEIEYOTEDOL
%O TENMEORESLEELZNMSZR L TR LD DNIIEALRS 6% 0D
PR TH D, CAPD FHEEF IS BT SR A VWD Z itk h kG obhE®
ToTwah, Kook, BLURAMIE, CAPD #HERICIEELMUETH L.
BOBEERTIAEIC OV TIE, EWEIE4OBEIIOVWTHRE S N-HEILTH S
B, WE G EAT) 20Ilid, FOBHEIIOVWTERMICEKR T MM/t 7
A=FER{RL, TOHABZOVTHREH T A EVLETHL. DLy, &FH
Iy PERAVTENER EEELRRT THEKOOBREI NG S b FFFICHNTT
& DEY ORISR E 7N O % ikdx o, ARFETIE, ZORTA—F L L
THIEEM 2 )7 7 VA (Pd) 48R L712HS, Kb fpr b2t 7 7 0ARY VR
HEWE 2L T, PAICKIZT fp OB OB L. F-RYoOBE SR
o2 T 27000, BYUEESICO VT EYOIFEN L & o Pd 2R ERE L7z,
Torres & * (3B T OEY DIRAFER L REVED RIS LTV 525, CL EfaiE
VOREREUO 2 Tid kv, PdEWIMLAMER ORI OV TIE, Sato 5% #¥F
/0y HNVEVERRPURIEICE W TE D Pd &n-octanol /) A BRARAE ¥ [ 53 BCAR £
(Papp) & DR EHGTL T W5 2%, SICIEOMBPERIERV S A TIEWwE W,
LA L, Z#idPappd® 1 LT OBMIRIEEDIR VS DIZOWTHRIZFERTDH Y,
SHIEBENOIEY O TEMRF S LT v. Pd & Papp DRI S 52
LT OMIMLFNER DO B2 b F OIEY ORI E A Tl TE, BIROY;
AR 2 AEIROIE DT HRIZ 4 5. AR CREREEYOHR TS, Papph 2 illild
% acetaminophen &, Toon® %, Steiner® 12 & 0, Y OIFIEN L ANTIRE L K $ /3
TA— & EOMMAKFREDT R WZ SN TV AN LVE Y — VESREEIEZR IC O W TIRET L
7z,

¥ 72 i 3L benzoic acid 12 DT, /N T carrier mediated transport DSFAET 5 & & AF
R a0 SRR TR, KD O DY O LI FRETOS S H 5
EDWE P SN TEY, BELTYXTILHIANOHERD DL 0T H L
REIRRV. S L, EYoBERBRERSEIR EICSFAET 5% 5, PdICHEEFME
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paohdIEbE2LbNL, £2T, BEOHEMKEE DR ANKE £ L T benzoic
acid DIEEZE B O ST 2 HET L 72,

BRI, DLEOBREATATZINAY = VT vy 7OFEr BT ERT
i85 4172 cefazolin (CEZ) @ Pd 2"E AR BE IS TH 22 R T2 2 &
kD, KT A =% (Pd) DERIR~DICH O HEMEIC D W THREEL 72.
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-t FEIRIRBFIC BT AEH 7 )7 5 v ADET

) Streptozotocin LTI & % T v b DT, MEAILFEREAL O 2L

7 8E D SDRMEYES v T streptozotocin 60 mg/kg * RFHIR IS L 35 ABEFH
¥, streptozotocin FEALERE (GFEERE) LU 72 Gk 4-1). iEH, B4 o
glucose fifi A% streptozotocin ALERE (REIRMHEE) T2f5LLEMIIL TH Y, BEIRHKE
Ko TWA T b oz, KEAWERWEECTHML TR ICH DS TITEE,
AR RS LIRS S e o 7228, EHERIE 2 f53 0 L T v 72, [LiF albumin
EHEREE TO T TR LPEBEIEA L. B OEERE ZHEIRIWNEE T LA
L7=-A%, —HRBOBEERIRI L7z, BHOREEI LS L -0 EEHERR
glucose D EAMHG Lz 0L B EE 2 bR, Watking & * b Rk L AR %
HLTwd, Ry — V2 FM LS80 & )RR TIt, KOHEES L UIREE
A AR D 8 FE TSN L Ty 72 I creatinine {813, HEIRFGEE & IRAE THE
RonZidorz, GPTIRMRBHTHEIC LA LS, 2o A VAKRIFRET IV
T& % D-galactosamin ZL{& 7 v b R UL K FALFEREFREEE TV v b OWE
6 Fo R 2 AN & ARSI S PN O BEEAURME 2 B DAL E T
iz oTwniho & 8bh s,

DIERIGE TN T v MIBT D17 70 AR Y RIUEYE ORAT)E
42 ARSKERR 95 € 7 )V 5 v BT cefoperazone, cephradine % 40 mg/kg BHELIG O 1L

P R HERE O RS 2 [ 4-1,4-2 027 3. WISEY & b HEIRIEAE AT BREE &
U T g e BN LT w7z, YRSt o Byt & JHi h ZE P HEE
JEAHMIE L 72 & T 5, cefoperazone V22 v TIEHEIRIGHE O J5 D3 EH p 22 Wy HEME A EE
BV AAR S (104-3,4-4) . F 72, Wil & b cefoperazone 512 & o TJH
W EA L 72, —J5 cephradine i 2V T IBVFrh SR HEIEEIE 11345 53 Tik
MEC RS S e o 7o, FNLBRIEHERBIF O R EICK > o7z LA L,
KGO NP RIS LA IR C 1523 ,89+0.6 B MAHIEII R Sk
o7z 72, cephradine I DWW TRIMTHEOZALIZA LN 2oz, 2HMT
DR PPN L, cefoperazone 22V T, 3THEED 4+2 %5 HHERIFAF T 35+ 11
% £9.6 12, cephradine {22V TIIAIBEED 17210 %2 SFBRIEEE T 64+ 4% &
SMEIC LR Lz, K 4-212F — 4 ¥ MEHTIZ & D155 N7z cefoperazone & cephradine
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¢ pharmacokinetic parameters (CL, Vdss, MRT) Z/R9. TIEY & & MRT &, I
2 B R IR EE (34T BT IR A L 72, Cefoperazone @ Vdss/BW (X¥ERIBHE T 14 15F
FHNL TB Y, cephradine D{AD 72 ) D Vdss I2DWTHiE, Vdss/BW 285K
FREECHUIMEIM DS S B BB R O N o 72, —F, cefoperazone @ Vdss 1345
IRIEEE L A IBETE N4 212422, 161 2 15ml(mean+ SE ) E FEEEIRONL
ho7z®IH L, cephradine @ Vdss (ZHEJRIFEE E X IBEETEN £ 277433, 142+
3ml EFEENH LN,

CLtot {3, CLto/BW, K&EH 70 0Bkt~ ) 77 2 (CLbile/BW) , K
H1:0) D) 7 F v A(CL/BW = CLtot/BW - CLbile/BW) IZDWTid, WEH L b
HEPRFRHE CATERTE & D AEICHIN L 72, CLiot 1, F¥EY & O HEIRIGEE O 7 58NN
I H o e E AR A SN o7z, F 72, cefoperazone DCLtot (2335 %
CLbile DA 5-%1% 60 % % DI+ L T, cephradine DN 20% TH HEHITL B
BELRI o255 S sz, fp d, M¥EY & bAEIREH LB TERR O s d o
7.

3) £ 5%

Cefoperazone & cephradine @ CLtot/BW DSHERIREETHEINL 72, CZ DFERHIX
cefoperazone D4 1d, FITCLbile/BW , —#f CLi/BW OMIMBHERTH B LE 2 L
%, Watkins 5% 14 streptozotocin ALE T v + THEIL(RE L TR HICHRIES
b T EHHI S N TV % ouabain 25 CLbile/BW DIEHN/Z) T 2% SR FEIEE 3E NS
LHEREMELTEY, AR RE 3T 5. IFHEEMMBIRICENTE, 8-
T8 LR BEERRT A ERBT AHMERDVFLT A EERLONR TV S

IR AR NN O T = F VREEFED 8- T 7 8 AHUEWED VU EDT
& % cefpiramide DI Y 3A%& 1L, bilirubin, bromosulfophtahlein(BSP), probenecid ¥ M 4
BT =4 A 2B T % taurocholate &3 EMWICHE SN D Z L HE S h
TWh. #F 7:cefpiramide O JFIBE QAN NEIZ B4 2 HL) A H D FRERIR A
cefoperazone T50% $H 5 T LD HE I N T WL Z & 56 cefoperazone b cefpiramide
EFMee 2 = X 6T, JFAIBEREMANE SN TnE EE X 6NnE. 40, B
@ﬂﬁ@ﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁmwat$#gﬁﬁﬁﬁﬁwGMRMﬁﬁ@

DEEMECL > TP TELEEZLNDL. L2 L, EBIE cefoperazone M
CLbile 2S¥EfRIFHE T 1.0 ml/min & { % o T 7z, HERFEEE T OCLbile DITHED R A
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iz, tr LA cefoperzone |2 & o TIEYFGLEAHEMNL 725 (®4-3) HEHR»S Lhsk
V. Watkins 5%1&, BSPIZDW TR EL N T A L2 MEL T3, »wih
LT HHEIRIRIC & ACLbile DTLHEA # = X AL TRABEICRI AL E L B
Hhhb. —7F, cephradine (2 DWW T, JEIFHEEOCLIot I T 2 E 5K /&
CLbileDZAL B HERF TR O N2 W & £ 1), FiT CLr DITED CLiot DN D F %
BFRTHLEEZOLNS, FITKREILARD T T IRPUTHER S 1L 5 ZEWY) atenolol”,
cefazolin ®13 streptozotocin ALi&E T v b THEMAUE B KR O TTHEITLEV CLr 2883
LI EHNHESNTEY, cephradine DH;E b HIKAULEEFE O FINAELHR T
HoHEHEEIND.

Cefoperazone @ Vdss/BW 25 HREE & I U THERFAGEE THIAN L, cephradine T3
HEADAD SN » o 72, Nadai & * i streptozotocin #LEL T v + T cefazolin O fp
B O FFA R LR A ORI V60 % 3N 5 & & 2 WG L Tw 225, K
f7eTid, cefoperazone, cephradine & & 12fp D LIRED SN Aoz, IEH T v
b @ fp i cefazolin TO.12, cefoperazone T0.44, cephradine T 0.82 &, cefoperazone %
cephradine 2% cefazolin & 1) M4k E D& A MEAME CHIRIFIC & 5 MFEE OEY),

BN EAL DB Dl o720 EFE 2 50D, Tistrup b '®id, alloxan ALE 12
R DOBEIRIGE TN T v MIARTED B3 5 3 HREE & ol U THIBAMHE = %340 % 1
MTcTerWELTwaE, HEHRIBIC L 2R E OB 7 70 XAK) VR
PUAEWHE O Vdss/BW DEJIEFIERI T EEZ N, ZFOMEE TS, — 7,
Saikawa & '* & "“C-cefoperazone % f]\> 72 FEER T, cefoperazone & HfiE L 72 & & HH,
JFEA DA D OIS L TEr <, A B L PR~ OS s 2 & 2
LT L TV b, HEGENOEY ORI O ZALRHA, iEomldt7 7
2R YRIUVEWE O Vs BW IZEET A EZ 2 60 b, LY, HERMICZL
% cefoperazone 8 &£ U cephradine @ Vdss/BW OZAL DA & U Tl Mg = D1
ms & I~ DY O3 A OB E Z G D.

PlE, BERFFC L 0 IRHHEIERI 7 7 o 2R VRUAEME BT HREO{EE &
R PRIEE OB &£ 0, BRI R hPRitE o8 Ly, g ZEYRIE O
EFd MR h 2z evshbhror. T07D, MNOERKEZ L TELT 7
B2FRY) YRUAEWEOHEIEM A tofeohz wiligldd ), K5 EEE
BLETHIE I EVbDP oz,
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F-E OB ERE 7V DR

#—H JEISENTR IS 330F 2 EXTHUAAR, REL & EYRERI

EFIEEEICB W TRE T O ORE %37 T 7.
LR T, WEOBEDS P ~OEBRICKE»H 5.
2. O AR EY L, diffusion & convection DI TE I N5,
3ENTHIEHE IS R B S 2 REBICH 5.
4. BRERT B0, HENEYORTHS.
Kedem & Katchalsky I2& - T, FRFICBWT, AEKEENLTETE 2D
DI N— AT PRIDOKDEREGL Ov) 1, FORIIBIT LEKEE EFYDEETE
WKEoTH@-)DERITREND T RS 2,

J, =L,S(AP-GRTAC) (4-1)

72720, LpSI/KNHMRELRE (m/min/atm) , AP EAKEA (am) , old KK
BH, RIZA ZEE (am mI/K/mol) , TR (K) , AC EWHE i DgEAET
bH5b.

& HIZ Rippe 5 ' iF, X @-D) 2R L, BIEOFEFHEOEILIILToRXNTRE N
AT ErumL.

L:Lﬁ@W—GWAMM—ZQRWACJ-L (4-2)

O, LAT,  it, BEOERKERETX, ¢, ILLACHEREFN, HEiORE
B, van't Hoff £R%, JEIEMIZHEE % mol/ml), Lix, BRI S D) VSiiE
(ml/min) % 3 4.

AP, o ., A, LI, BIRENRREHEEZLNLEDOT, Thb6E D EDDIR

prot? prot

AL B A -l

Jo=L S (AP - oPmtAnm) ~-L (4-3)
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#@HLhN@E2, NE-4 LTS D,
,=J,— L, SZG:RTIAC, (4-4)

$7:, Na® ClICRK SN DZBEZEOBRED S M ~D7 7 v 7 ZA(Js) i, IvHlk
BN S VA, KL LRELE &EE ORIER T OREZESY driving force & 7%
hELF D RIC & - T convection & diffusion DA L TR S L5,

5, =1(1- 0)( )+PAC+LGD (4-5)

CCrci i, BNTEPB L OMEROERIEE %, PEACIE, EEDHPIT OB
BB VT T v AmYmin) VAR QBN E MIE D O (molml, C° - CHERT .
BT oY v RGO ERBERE, SO TYHOBE~NOHHETH 20T, X@-5)F
DL DES L hvEZEz R, K 4-6)DEITETE 5.

J—J(l—c)( )+pAc (4-6)

MR S5 HOSEM D75 v 7 A )i, WED7 I v A ERBICLUTO LI
EZBTE D,

D g
Jd=L(1-oQ£Ei;;£iz+wyacd (4-7)

o, WY O RTEARE, COEC i, BT B L MG OEDIRELE, P,EACH
EW DR, OMEERY V7 T v A(ml/min) & HEY O FENTHE & MG R OREAE

Omwm®~q$%%7.

AEBRR T, MEOHE S & OEMBEOMKEE 2 5 EMEREEZHEL Tw
LS DR EAYIENa E CLTHBDT, NaCl DBFEENC VAP TESL,. £ TH
HIGRTI AC, % RTIAC L 4. BHTHT (CL,) 8L UMED (C,,) DRELE
BUToMicRI NS,
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. =1C0+1.C (4-8)
c_=1C +LEC; (4-9)

L i3EY Dvan’t Hoff €% /RT.
D&Y, BATEORREEILNVD), BAERIL (CC), EHoEiTt iRzt )
)iz, MToTHINns.

D
9_‘1[- = J, + L,SRT(0,LAC, + 0,L,AC, ) (4-10)
dEVDCDM) D dC, b [dVP
—(—E:—)_ =V ==+ CL, 7) = (1L +1,1,) (4-11)
et v{e) el
=V == A . 4-12
dt ar )’ C dt Je (4-12)

03 (4-10), 4-11),(4-12) 2ZETHELTOXIGENS.

dvP

= Jo + LSRTo AC | (4-13)
dC,, . )

Con Jv{(l +0,)Com— (1 - cs)cosm> /2-PAC_ |/ V (4-14)
dCy 5 . ]

- Jv{(l +6,)Cy - (1- Gd)prd} /2-PAC,|/V (4-15)

2ZIEL, £CEHC) O 110 T o, K (4-15) &, X (4-16) OARITEMTE .
dcy b
el {Jv(l +0,)/2- Pd}cf/ \Y (4-16)

2) # R

v MCEE, SR, KK (RBEEIL2,1,05) 2EMEEEENICKGROE
Vot (M4-5) LBRBE (K4-6) ZIOBMIEROERERT. S~ -
B — & L T4 F& 200000 Dblue dextran (BD) & 7245, BIEDS, 98.7+22% T
HHFEDFOHRHIIH 225D TH o7, T/, MFEPREEE, 030smkg & —
ETHotz, A (4-4) L @47 2w CIEPE R/ _Fk 7077 4 NONLIN "iZ &
Dk, Sk, BIRLEEEHCISEDT — 8 2 AdH T Z17v LpS; 4.69
+0.19 ml/min/atm, Ps; 0.728 + 0.048 ml/min, Jo; 0.0183 £ 0.0015 ml/min % %7=. O

-55- FEIVHR



fitting curve % [ 4-5, 6 |2 EARIT/RT . fitting line X EAME© B CHIIL Tz,

Sulfisoxazole & benzoic acid 1, {HLEHRPIB VT, FOFEEBITHEIT S solvent
drag IR (BHFED]) OFEMIREIATVLIEY TH D Z LITEH LY, AE
LB BETFVEY E LT, FOBBEANIC D W THRET L 7. Solventdrag & i,
BROTNNF > TEEP BT 2BRTH L. EYOBEEBIIBIT % solvent
drag DEHFIC DV THE, Lau 5%, 1.5%,45% 7 F 7 EETEOMLHEFICBWT,
theophyline, phenobarital, tobramycin D&M 7 1) 7 7 ¥ ZIEDHE C, A D
EEAEONLZWI EEFRELTWEY, IhE CICEDORBEAY L KDOBEH
ORI DWW TR BRI EFAI L 72 5 13 D o 72,

=B Y6 | sulfisoxazole ¥ 7213 benzoic acid % 100 ug/ml 2% % & 5 #AH LERIC
RS LBOBNTHETEDRERBOMKELR 4-71RT. 2K TORYRE
i, MEEDL LRTHELTW., #L T, sulfisoxazole M3 9 2% benzoic acid & ¥
B & ORI ED o 7o, —T, BN HRE & FRBE P75 E
sulfisoxaole ([X] 4-8 ) 3 & UF benzoic acid (M 4-9 ) DWW T/RLA.,  FEArES
sulfisoxazole IEFE 1, EIREOME FioMo iz, KRR QLA TITMO i«
FiVTIRIE L TW B A%, benzoicacid THE, MR & {RIRE CHEEEOEIIES
Nihhot. TEYEOREEE{LE &5 &, Willsulfisoxazole (3, FHHE & KRR
THEIIR LN WA, benzoicacid IZENR SN2, TDFH L Y, sufisoxazole Tid,
solvent drag § 513 % <, benzoic acid Tid solvent drag &) F 255 & 1L % o[ GEVE LS /R
In.

Sulfisoxazole @ fp i3, K%%%%@Tu@mm%mn?,omramsifﬁwb,
FHLOTRER IR L 7. % CTIMIER/N ZHEIE NONLIN 7 a7 5 AT & ) LUF
DRIHTiED, NTx—-F2HB LT

C, =nPC(K, + C;) + aC, (4-17)

C, C &, MFHEA 3T 3 sulfisoxazole , AR, FEGTNRE, n 3HEEALE,
Pi, 7N 7 I VIREE(470uM), K BIREES, o @IRRFRINAEEEHERT.
#Fonson, K, i, ££Nh, 1.22+0.14,21.9+59 uM, 0.167 £0.173 (mean £ SD)
Td o7z, —7 benzoic acid i F AR EIRSEMT(0.5-5ug/ml) TiX, FIED fp=053+
0.04 (mean = SD) /R L 7-.
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[ i KW i B 0 SEATHL D DR\ x) § 5 i sulfisoxazole , benzoic acid &
L1T 0.044,0.055 & MIETMERENTELIEIETHs7. LoT, R (415 D
£hIzk (4-16) v, KX (4-13),4-14) &, 456,789 DF =7 IZ[kH
TRDETVWEEY Do, PdEH (K4-3) .

B B MO RRME BACETI2HE L. EYeedEdInnE
OB E VL 2 OKBEE L% Jve & L, TOENEICEYZ 20mM Iz 72
rEOKIELELE ET B ER (4-10) 25 RADEY L.

J,.-J,=L,SRTo,I,C; (4-18)

i (4-18) %o, ITDWVWTHL &
o, = (J..—J,)L,SRTLC; (4-19)

sulfisoxazole, benzoic acid D XFEAREL £ 7213, van’'tHoff €% # €N, ©,,, Osx
T3, I, Igy &35 & Rippe 5%, KA D ZoE LTS,

Opa (Jvc - Jv,BA)IBA

Osa _ (4-20)
GSD( (Jvc - Jv,SIX)ISIX

HEWELSLETHEVHEREOBENEEZM W EEB LY, TOEMBITED (
sulfisoxazole, benzoic acid )% 20 mM B2 72 &£ & DD (0-20 min ) FHEELE R
TR A MA-10 2R T. FNFNOMEE DK 4 Jve, sulfosoxazole D Jv, benzoic acid
DIvEHSHHL, 00105,-0.0102,-0.0172 ml/min & RS b7z, KX (4200 &9
%S%ci, 0.16 & 3 = h sulfisoxazole D13 3 7% benzoic acid & ) I CRE S h T
W EDHER I N,

EW OB BIE A 5 MFHEE OB ARG L 7. AEEAME b o M A
TG E N TV AEE, Pdid, s V7 T v ABER™IC L ) EY OREF R

EBY )79 A (Pdm) & EIEO MFEE (Q) 1T & » T (4-21) DEkIcER I b,

1 1
===+ (4-21)
fF’Pd Q fdem

TRL, BB AIESERORE G, capillary bed EAAEIR T V28— R A Y
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FTOfpIEEL LW EREL 7.
WEETO QRe-Mi T 5 72012 *H,0 * T, LT ORE %247 o 7. *HO 2 BKEA
5% OBNET B L CIERREHR O T — 71220 0W T HO OEFHES 5 D
B L FOREANROES LY HO DL VT I VA (CLw) B b o7, CLw
112.384£0.30mlYmin THh o 2. ThiE, 7 v MEEOH R MR % 3-4 mY/min T
HHIECHREZNTIIIERLULMETH ), Clw 2 MINEEDORRIELTHILHNT
X7,

HO OBFEERBRESMEEETH L I L2 ZEx UL, MEzRftsErl L
LD CLw %252 EHTE, Clw & Pd O[EHE 2 & 4 o JEEEH B A1
FAEPEEERAEETH L1 EFMTE L. 220, BHBEROLE ZERICH
HLUTENXITV, CLw & Pd L ORI OWTERLZ (K4-11) . TR
", benzoicacid ® Pd (¥, CLw DZALIZFEE &7 R ¢ <, sulfisoxazole ? Pd i,
CLw DZLICIZ L A LB R Z I R b oz, ThihPniltd,
sulfisoxazole (3, BERHHTHL I Labh o7,

AE TN ENTHAI B L OREFZALE 1R TE 2202 ET 57201,
N O EFTHUAE B & OFBET 2 FRHE (25 ml, 0.55 Osm/kg) , fRik# (45ml,
0.15 Ost/kg) 1228 2 T benzoic acid 100 pg/ml % BIENIL 5 0 EATHUATR, REE,
benzoic acid EAY, F4-3 D/8T A — & & FlV 72K E TV TR REPHET L 724
PAM4-121R] L7, BERELE, SITHRAE, BEE, benzoic acid #FEIC D W
TZNF10.999,0.989,0.979 TH H, FllFREEAMEL XOHHL TBIAET
AL E T A E SR (WA

3) £ 5%

AgETI, WBLENIS O BN TR, BELS L CEEPEDIREL Z LTS
LEFINVORES #4T- 12, A0 F)VIEEY & L T sulfisoxazole, benzoic acid P pKa &
TRFNS51,42 THADT, EMETPTBLUAKRATIRIZEAL A AV HIE LT
LTS, ZHEEERNT A -5 2RKODINT 5T, o% % TOMREEAE
BRTHONZ001 WOz F0F TN oid, BECKRRKIIIESFLL
WEEZOLNLIDTIDRERE 2D EBbhi, S TOICLNFELN
72, LpS,Joid, 7 v DL % 0.0026 m/min & ¥ 5 LAP-0 An (&, 3.4 mmHg &
RSN, I v bOomEH(4.4mmH)Y, *TOIREM (10-15 mmHg) @ L1342
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A% T o 72. Sulfisoxazole, benzoic acid O FIERE D RAKS Y IC D THEFK 43 D
@@M%ntg:; i, 007 ThHoted, Ma-10L 01BN 016 LRPRE
7. SOFEEE LTI, og® 0991 # BAHGL 72D —HEZE2 6N 5.

s )T T VADERL ) ERERNRSHROBEE s YT I v 2} (Cly) &, T

DATEREINS.

cL,=J,/C} (4-22)
& (412 2HVTR 4-22) »ZBKT D &,

cmdz{x(l-cg(c3+gcﬂ/2+ruu;}/C? (4-23)
D

£5T, Claid, Jv t%@ﬁé}ﬁct&%@’@, BATROBIIC L o TEILT B £

%n%.c?>>g@0ﬁ§%ﬁ (4-23) 13 (4-24) 2R b a5,

CL,=J,(1-0,)/2+P, (4-24)

& (423) &9, CLdiE, Iv, o, PAOMEIC LB bR E. ZLT, EME
LG DR BEAD R % ) BATBARTE OZALDHE % o 72d L 1d CLa 1P (I
SNL T EMbArL,. Sulfisoxazole (D WTIE, FDo,h5, KEW7-®, slovent
drag SRR S e oz LB D, —JF, benzoicacid DIFEIE, o, A/HE W
7%, IvIZHNPd OF S (diffusion) AVAKE W21, /MEIZ BT benzoic acid THEL
Ml SNt k9 B % solvent drag R R 23R T id benzoic acid XD W TH 6Lz v
LR NG, T, PAND Q OFHIIOWTIE, R (4-21) £ Y sulfisoxazole T
i3 & A K< benzoicacid TIX, —#kd b EvfiE st ToFINLEL
X b sulfisoxazole (3, FOEBAETHL EEZLNDL. T ORI, KOoOBEICHE
THERLEY OMIEEBIE L FFICHITS 2 005K T VORHTH L. L
L&y, BHoOBEEALTIKRTE, »OBMEOBRREILS L UREEERIL (K
4-12) bXRBITELEFTNVEMLTE /2,
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30 FYOWIEERY VT 7 v ANDMEREFFEUTEDOZE

1) B 5
MiEEEEE/NT A — 7 DRI L DL, cefazolin, cefatrizine (CFT) , ceftriaxone
(CTRX) 22Tk, FEIEOHEDE/RL 7O TUTORKICH Tk 7,

nK PC,

-(—1—+K—C)- O.C (4-25)

K REEH M) 2/RT.
BIRNEY R S ROMEPEDRE C)HERIUTD2Z a2 3— XY FEF NV
RTHRTED L LT,

Cl=Ae™ +A,e™ (4-26)

f:fft, A1, A2, )‘1' Xﬂi, NATYy FAaLy A9 TH5D.

2

OB IZ DWW T, MM HE L 7o,

2) #6 R

A CHW 6 fiKiotL7 7 xR Y RVEWE (cefarrizine, cefazolin,
cefpiramide (CPM), ceftazidime (CAZ), ceftriaxone, cefaloridine (CER)) @ fp &3\ (4-2
5) L NIRONEELNRT A— Y OR TR A4 TR LT, F7, LR
L 72 cefazoin, cefatrizine, ceftriaxone 122 W TIZEIEEE 124§ 5 fp DR Z K 4-13 12
RY. 6HEIOY T 7 u AR VRIEYEIE, 20 mgkg fHEROMFTHERE DL
ﬁ%@U-mm@m)Kﬁwfmﬁﬂwﬁ%ﬂmotﬁ<%ﬁbfﬁb§9%%ﬂ
LAWBEEBOEWZRADIE L ZEDITHL LD,

6RERID L 7 7 AR vRIUEWE % Fh N 20 mykg BHER D EHTHAKRT &
BREEOREZIOFE TR 4RT (M4-14) . PEYEBTT— s ICENE O
PolOTEF—y&FHLTTay b LA g, X (4-13),@d-14) 2HWT
sulfisoxazole, benzoic acid T& 5 1L7zLpS, Ps,Jo (¥ 4-3) #HWwT¥Iab—¥ 3
YLEbDTHE, EREEIMEL R CHAL TWL 0T, AEOMRE TR, X
43DTF—F EFDITIHNT.
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gHHIOLT7 7O AR Y RIUVEME* £ FN 20 mgkg FHEROMIET B LV
ENTHHEDBEORBZEIOE R TR T (K4-15) . WTFhoEY S MFPR
R 2 AR L2, 29, K (426) 10k, FHAYEOMEPRET —
e IEBIR/AN T HEIC L DS TIRD, BONSNTA—F ERKL-6ITRT. £
LT, & (4-13), (4-14), (4-15) &3 (4-26) # W THKHEHAWE D Pd Lo, & IR
RN FE7O 7 ALV ABES TEDICLDER L (£45) .

3) Z4E

ATl 770 AE) YRIAEYWEOREERICOWTO fp DB ERITL,
EEATEDOADRIEZ FBAT D & LEEEOE TV THE, EEKE, BE
L, BT 2 b 03 TE 5 2 ESb o7z, Flessner H ¥ ik, T v
M 2DV CPNBSA 25MIE R A 5 BENEIR MK E AL TRATT A L2 HE L
TWa, 5 1E, albumin OFE%R B KS T T & FEALEE Y — b A pinocytosis 12 & 0 i
BEafiT$ 5 LT WD, M albumin ICEYIEET LI LITE T, EYo
P EEYEDSTCHE S B AT FEMED E 2 b B HK 4-51077F Pd 1, albumin Df(
0.018 ml/min) ® 5 % 517 15K & VD T albumin IZFEA L2 EYA5E A L TV THR
WMTEhdhozbEx260n 5, b LD Albumin -mediated transport 3R T b FF1E
T2 EVI IS NE S N h o 7o, Sl 7 7 a xR VREAEDEO
Pd X, 0.09-0.3 mimin TdH > 7. KEEDHE D polyethylene glycol (J7F & 900) R
sucrose (S 342) ® F v b ORIELESTEE, 0.07,03 mi/min EHEF SN TNE
k7o) VRAEWE R, pHI4ATRT7 =4 Y ik o TB o TFER
416-613 THDH DT, o nANRZ L2 b0THE EBb s, SRIERIMH
L7zt 7 702480 YRIAEMED o, 12, PENEVDTH o7, THEHER
% 72¥12, sulfisoxazole & benzoic acid D & [[ARIZ, &R (20 mM) D
cephaloridine, cefazolin % VRS- L 7214 O EHTHAFFR D20 min D& L& 4 5 &£,
cefazolin 13 3 #% cephaloridine & ) 1.5 EARIDZALAIKRE WS & 2HEREL 72,
EERPUZ BV TH L7 7 0 2R VRHUEDE OREREIL, 09BE LRV
L &b —H§ 5™ Cephaloridine O SISV IR o 72012, 3L OAIFHIZ
EIHFE L2 3find 52 ED RN ELbN S,
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&I WY ONFEE E BIRER2 VT 7 v XA DR

5 —Hi R o faatE EIREG S V7 7 v A DR

1) #em

EAMICRE B LR LR EAVTWS, 2L, RETRERLZENEL
W DT, WK PA TN 1I0 T &2, K (4-15) 1, KRaplta 5.

dCdD s
Tﬁ_=_p(c§_qu/v° (4-27)
5% Y, o, DEALOEG T BHIL, EWHORELEHE TS, 40lid Pd

FHCEHTELERARTHLEVR D,
BRI S o M PEDREGDToXTRE L E L7,

C=Ale™-e™) (4-28)

REL, A, B, MEETHEDIREL AT 720004 Ty FAYAY Y FT
H5b.

Pd DFEREAT S 2T B 720103, FOMPTICEBIN TV ELEELET L
FPRTETHL. PAE QOB E =R LM LA (4-21) ZHIVTHAT L.
Pdm tE, fpR° Q BN RN, LY IROFHENS R L O E R S DI
FULE NG A =5 THDLEELLNDL, QOAfiE, *HO0% HwTKD7: CLw il
2.38 mL/min % 272,

2) #EF

2 NNVE Y - VEREMORIEEMR Y )7 T v A (Pd) D

2-1a)  fp DIRE

¥k 4 72 515 % $ Dbarbital, metharbital, phenobarbital, pentobarbital, thiopental,
thiamylaliZ 2 W T4 A Pd ko B 72012, BIREBDEYHFOPEDOTH S fp
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Bk 7. KW T L pliiidthiamylal 0.37%* S barbital 0.9 & K& (B o TWwiz
25, 4T DY Ofpl LTH T AW IRE 25100 ug/ml LT THERTH o 72 (K47
).
2-10) ENTH T IEYRIEHER L PAD RAR Y
[ 4-16 42, SV E Y — VERFIEY) O FNTHL P YR BEHER & T PR Y IREHERS
RR L7z, ENTHCPIEYIREE L, T2 niBE£100% & T 5 L1200 T
barbital 73.2%, metharbital 43.1%, phenobarbital 52.9%, pentobarbital 40.4%,
thiopental 19.4%, thiamylal 18.6% A5 EMTHH IR > TB Y, MBI 2EHOH
S DEG DY T LT o TV 72, metharbital, phenobarbital, pentobarbitalid, #]
fhimz, BEMTYDLR0% 2MPEDWE %, thiopental, thiamylalix, I,
H, BEMTEFREZEE DR o T2 3IMHEDHELRL Tz,
X 4-16 DAl % Vv TEIEM OENTHRHIEYIRIE, 77— 5 ~OREH TEDHEITV,
Pd, o, #FIEE L 72, MM & BHEAE & 3 SR MIC—B L TW724%, thiopental &
thiamylal Ti2 30 S HE I BV RV THE s hTw (K4-16) . SR E
LTid, NEETEHTET W thiopental & thiamylal 13, —H., SR RHERIE R 22010
L, 0%, MO INTLE0EEZLND,

ANELNEYO o, BLUPAdOAliZ X/ 0 v A VK VERRIIKEOER L &
bIZFK 4-71Z/R L7z, Pd &, norfloxacin ¢20.184 ml/min 7* & thiamylal ?5.69 ml/min
FTOMEZEBEMICE BT Db o1z,

2-3) Papp & Pd D[E1%

#4702, Papp DAtix /R L7, 4006 523 FTEALT A by osz. £ T,
X 4-17-a \ZPapp £ PAD 4% % /K L 72, Log Papp & PAD A D 1213 IE DA AYER &
Lz, Wizs (421) T/RENE, Pdm & Papp DR A 4-17-b iSOy L
7z,

M BN LU o BIR A 25 R4R 54 0.990 THEL Y 32D,

Py, (ml/min) =0388- (P, )" (4-29)

SO &L, HORAUDROMBIIE-TWAEI EeRLTWwA, D% h, Y
DIFEMAET 5 2 L TEOEY OB E B * HLBREFUTE L I LaTRH
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7.

OEZS

AT, BUSEYOREEAN E, LHEE, &HEE, REUoMRLHE
SWBHZEERM. FLT, AIFNIEY MR OE 2 & B O EHAIC
bEHETE.

BTSNV E Y = VERREW TPdE KD, 097 25657 mYminDfie &£ 5 T EAD
# - 7z. Thiopental & thiamylal ® P, fliiX 6.5 B L U 5.4mlmin TH o7z, T hid
BE OGN E 2.34 mYmin) D2-345L ETH H, BwREELr o/ E Y —
VERRIES I MB A O TR URE S 7z, ¥/ u AV E VERRPIEEICOW
To P, Afiix 0.025 2> 5 0.23 m/min P EILSE. & & X ARSI MLGTEE D
110 Th b, EIEAETEOEWIE, 207 7 v AHMTSH 2 figld /R s .
LA L, ¥/ 0vh vl BARBUHEO I cinoxacin DFLI T4l & A 3
U ERLE 20 ReNnE, COEWBIFESEUNAOBERIZLIL EELXLND.
Bk (421) & (429) HHLUTOREHZITHAL.

Q‘ (papp)o.s

Pd=0.2+m

(4-30)

COXROEIEIIT T HAEREIL 0992 L& o7z, A (4-30) WL I LI
RS O P, A k65 R UTOMAETTMTESL., COETFIVIEEH
2% DI THEET AL ED S B, EROSREREM S Li2L8), PdE
EM L% CTHREBANDSHETE D I E W) HEEARE I N L IEEFER

vy,
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o 1 BEERYZ VT 9 v A0 REKATE

1) BL5%
AR DHE =B TWICAED .

2) kR

Benzoic acid % JEHEPIIC 100 pg/ml 5 L 72450 (£ 4-3) &, X (4-30) » o4
EANPAELET A L EIMEEFIMEL ) 4EREBfliE Lo 7.

Benzoic acid @ Pd {2 W THBKIEWD S 5 4Gt § 5 72012, 7 v b il benzoic
acid % 20, 50, 200, 1000 pg/m! BE ¥ 5% 0 BATH P B & UL P benzoic acid ¥
BEHERS 2 MRES L 224 R 2 B 419 10T, HIE LT, i (4-30) T Pd 2SR Tl
W fi£ 7% phenobaribtal b [AAE 7 B3 24T - 7. Phenobarital 12DV T3 BATHURE DL,
FOMERMEC L > T LLTwAR VDI L, benzoicacid 22 W TIREAFE
B Lo TIHE DK E L 2 BEMHP D o 72,

WO Pd KO D FTHEELR/INT A -5 Thb fp KD 72. Benzoic acid D fp
13, 042508 ~NEZALTH I b o (M4-18). A (4-25) &V TIERIE
BN SE T & DA TR (Ka, n,a)hs, £HF1 31394247 M7,0.94+0.06,0.103 +
0.010 (mean + SD)&E 426 07z, 7277 L, albumin /12 470uM & L7z, —75
phenobarbital & acetaminophen D fp 1, FEERIRIEFEIAM (1-100 pg/ml) THIETDH Y,
FNEN, 0.687+0.021,0.674+0.051 TH o 72.

B NS BEAEE /ST A — 7 2T, 3N (4-13), @-14), (4-27), (4-28) £ Y
SEEIER /N T HRIC £ ), KA B S Pd 2 L7 (34-8). Phenobaribital
OPd 13 AR L & 1L 2 o 7298, benzoic acid (2D Tid, 20 pg/ml i, 1000
ng/ml DA DOPd DF 31ETH H HEEIFUIRED S,

=l

E &

25

I (F43) &, X (430) poHEE SN Pd ALK A & BRI FHME &
D 4 fERE 2 lAYR S L7z, F 72, benzoic acid & FAZE O Papp % #§ 2 lomefloxacin
oW TR FOREABUNIEEL S s H o 72, 2O Pd i benzoic acid & [A]3 DT &
T & ) IREMED & acetaminophen & W K& 4> 72, $ 72, benzoic acid I 2T
HEKEsBM s . EDZ & & Dbenzoicacid D7 v MBI 2 BREH

b

3)7

o
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75y ARIE, FORERRLSTELLTFUINLUEICREVI EARENT.
=& ki, benzoic acid D EFEE AV O W TREMED B O # X iR 0 5 L
TWAHT EHTFML TWwA. Benzoic acid 122V Tid, Tsuji & A% Caco-2 cell @ f V>
REBREICLY, NBITBWTE S HVE VERIEER R L T AE R H 5 &
LEARLTWS, COFPSHEECOEYORBBERIFLET 200 Lk,
COEICDOWTIRASHRMDE ) A VEVEEEFOWE TOMMFEIMAKIEL T
WS LEDH B
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5 TEZXNAG =7y TECEDHEFEERZ VT 5 v 20T

1) Bl5E

AR ARE =M L TH D05, BUBALBEOETETEYREDT
fhE, EATH E MEP ORBEEXEDS DLW L, SRR BTV L0
DIvOFFHEHTELZ NS, K (4-15) 2fILL 72U TR % FHv 72,

e ep(2-1c)/ VP (4-31)
LT, & (426, (431) &M TEMHPEDBEO TN T o 7.

2) ¥ A

€77 HARY Y RGERE OBISERYE ORI £ REH T % 72912 cefazolin % 48
HILT, =92, KRSV TT v b EMABELKEEEBEREIT- 72, = 0OEE
bad:, MEERAME, BEES, MIYHEE/ T A -5 %%K4-4,5 61K L 72,
SLAT S 5472 Pd (ml/min) 12, ¥ 7 2T 0.0397, 7 v FT0217, RET 152 Tho
7z. Cefazolin DPd AT & DR A 70y b LR LR 4-20 1R L7z, KE &
PADFEE [l DFEH L,

P, (ml/min) =0.687 - (BW)"™ (4-32)

Tdh o7,

COXHOHE SN 34kg ORUERLEELOPdIE, 127 mi/min ThHo7:. X
42142, 34 kg ORMEBALBE T cefazolin 7 1 g HE L 725D 1.5 % dextran %5 {r
TR EAT HE BATHE CBATHUARR 11, IR WA O MiE B & BT cefazolin
REHER O R AR L2, R, Pd=127mlUmin 2 HWTR (4-26) (4-31)
25, FEATHLD cefazolin IBEEHER # FIL 2R TH B, EMEER—KLTSE
D, TOARGETEEOBIEENTEHERIRIES T TE S 2 LAURS NI,

3) FEx
Dedrick 5 '™ &, JRE X inulin lZ 2 W TOFEEEBIIOWVT  (BW)M, (BW)*e &
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#wELTWwE . KER inulin OWFEEM X, BMEOKRER TH 2AEED23FE LY
BLTWREEZLND., L oT, 40, X (4-31) THSIEHIED 0.828
it, cefazolin DEJRER b M OK MR T 2 L&2RB LTS, 40,
cefazolin {IZ DWW T Pd OF DS][ Td - 72 &£ 1d, cefazolin DREEFE B IOV T
TZRNVAy =7y FTECEBEHRICH OGNS B EAURE T,
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;YA =3

AHTIE, WERFOFRERIFOREY ORNTIEZETNICEE L, WRFBEL, B
EEATIZOWT, 20TV ADEEEIARE L TEFOBIIBI b4 L ETHHRF
L. 27, BBEEMICOWTHTIWERO THIL S NZ/8T 2 -5 DFY
WeT7 =< VAT—=V7 vy TOFEILVERCCHTELZZ 2P LT L.

39, WK TOEY ORATIAEZETR AT % 5 v M IS steptozotocine % 35
LR L BEIRIRE TV CAT o 72 2 DR, FHHIERE DR 2, cefoperazone
& cephradine DT E T S 1L 72 HERIFIC £ % CLiot DFTHEW, FBHHEEEI O
cefoperazone (¥, CLbile & CLr D¥ENNF 7z, BHHME OFEY TH % cephradine i,
CLrDIEID LR A TH 5 2 L H%5Hh o 7-.
BUEAEBEONBIHIAE L L TR S A T B EESTICER L, 81,
TOBFIMN SN HE LOEDOEBI NG S &, ENERLEELZRFTH LK
DEREKTE & PRI IRIT © & 2 BEERMATEF V2T v MCOWTHM Lz, 22
TERIRTCOENMD IR T I RTIHEEL LUBESRB2 V7 I X (Pd £/
FTA=FERPPRLI. SD8T A —F BZEYOMEDRERR, fp, QHNLH
ERTHWBRTELE NI A5 THEILE LT 7urE) v RYUEWESE 2 H 7
EETHOL L2, TBUEYICOWT EYOISAEN L & 0 Pd 25 A
RiCHp enrbhotz. TOMBEERLY, EHOBEERYED, oY
eI & D HEE T & ZTHEMEARIE S 4172, LA L, benzoic acid i fEEMES
RLZZUS TRFVIT & % R OBILE B A TS L Ty 2 WA TRIR S e, 4
B DBMEMIPL T EITE D, L) ENEE T2 FENHLTE S H
bLhhw, UEORBRERIZAT VAT —VT v 7TOFES B TEHYESR
THF 5 172 cefazolin @ Pd HSEALEBE~THFATHETH D IRR L 727835 A — 58
BRSO A TH L Edbr o1z,
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i 4-1 Characterization of STZ-induced diabetes in Sprague-Dawley rats
Values represent means + SE. The number of experiments is given in

parentheses.
Parameter Control Diabetic
Body weight (g) 654 + 35(8) 300 = 22 (8)°
Liver weight (g) 17.1+ 1.0(8) 15.2+ 0.9 (8)
Bile glucase (mg/dl) 50 10(8) 118 + 19 (8)°
Plasma glucose (mg/d!) 246 £ 11 (8) 544 + 49 (8)°
Plasma albumin (g/dl) 3.7+ 0.1(8) 3.3+0.2(8)
Plasma creatinine (mg/dl) 0.50 £ 0.04 (8) 0.59 + 0.05 (8)
GPT (KU) 206 + 20 (8) 233 + 37 (8)
Bile acid (mmol/liter) 29.8 +3.2(8) 63.5 £ 3.9 (8)°
Bile pH 7.89 £ 0.09(3) 8.13%0.13(3)
Bile osmolality (mOsm/kg) 305+ 2(3) 340 + 9 (3)°
Basal bile flow {(ul/min) 203+ 2.3(8) 22.3+£2.5(8)
Urine pH 698 +0.24(8) 6.36+0.33(7)
Urine osmolality (mOsm/ 1363 + 160 (8) 611 =29 (N)°
kg)
Urine output (ml/24 hr) 136+ 1.9(8) 115 £ 26 (6)°
Water intake (ml/24 hr) 14.8 +22(8) 110 + 26 (6)°
? Values are significantly different from control.
1000 4 1000
g Jxx T o
2 I* e 2 =
z 100 z 1004 ooy
S RN
« ] I [ xx
g oX g = o8
¢:> 105 K 3 T § 10 =
N ] L E Qa I
o I a
o 1 w I
1 I I I
1,"r"1'1 T ! T T T
0 30 60 80 120 P 10 6o o i

TIME (minutes)
4-2 Effect of diabetes on the plasma disappearance of CED.

Symbols and vertical bars represent the means + SE of four diabetic
(®) and control (O) rats each administered CED.

TIME (minutes)
[X] 4-1 Effect of diabetes on the plasma disappearance of CPZ.

Symbols and vertical bars represent the means + SE of four diabetic
(®) and control (O) rats each administered CPZ.

i 4-2 Effect of STZ-induced diabetes on pharmacokinetic parameters for CPZ and CED
Values represent means + SE of four rats unless otherwise stated.

cpz CED
Parameters

Control Diabetic Control Diabetic

Vd,, (ml/kg) 320 £ 13 488 + 49° 426 + 24 . 545+ 90
CL.o (ml/min) 5.97 + 0.82 8.72 £ 1.06 4.04+1.08 5.56 + 1.01
CLyie (m}/min) 4.44 = 0.47 5.76 + 0.51 0.78 + 0.2 0.51 £ 0.08
MRT (min) 371+ 5.1 19.2 + 2.4¢ 80.2 £ 19.3 27.4 % 4.9¢
1 0.44 + 0.06 0.49 + 0.03 (N = 3) 0.82 % 0.01 0.83 + 0.02

“ Values are significantly different from control.
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[X] 4-3  Effect of diabetes on the biliary excretion of CPZ. 45 15 30 45 60 80 120
Bars in top panel represent the means + SE of four diabetic (hatched TIME (minutes)
column) and control (open column) rats each administered CPZ. Bottom 4-4 _Effect of diabetes on the biliary excretion of CED.

panel shows the bile flow rate before and after CPZ administration for
the indicated intervals. *, significantly different from control; #, signifi-
cantly different from basal bile flow (paired ¢ test).

Bars in top panel represent the means + SE of four diabetic (hatched
column) and control (open column) rats each administered CED. Bottom
panel shows the bile flow rate before and after the CED administration
for the indicated intervals. *, significantly different from control.
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[XI 4-5  Time courses of the dialysate volume after instillation of the
hypertonic (O), isotonic (D), or hypotonic (®) dialysate in rats. Each
point and vertical bar represent the mean + SEM (n = 6-7). Solid lines
show the computer-generated simulation curves using the hydrodynam-
ic paramelers estimated by a nonlinear least-squares regression analy-
sis.
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B] 4-6 Time courses of the dialysate osmolality after instillation of
the hypertonic (O), isotonic (®), or hypotonic (®) dialysate in rats. Each
point and vertical bar represent the mean = SEM (n = 6-7). Solid lines
show the computer-generated simulation curves using the hydrodynam-
ic parameters estimated by a nonlinear least-squares regression analy-

sis.
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Disappearance curves of sulfisoxazole (O) and benzoic acid
(@) from the peritoneal cavity after instillation of the isotonic dialysate in
rats. Each point and vertical bar represent the mean + SEM (n = 4-9).
Solid lines show the computer-generated simulation curves using the
hydrodynamic parameters estimated by a nonlinear least-squares re-
gression analysis.
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Eed
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Amount (mg)

X 4-8 Disappearance curves of sufisoxazole from the peritoneal

cavity after instillation of the hypertonic (O) or hypotonic (@) dialysate
in rats, expres§ed in terms of drug concentration (upper panel) and amount
(lower panel) in the dialysate. Each point and vertical bar represent the
mean i.SEM (n =4-9). Solid lines show the computer-generated
simulation curves using the hydrodynamic parameters estimated by a
nonlinear least-squares regression analysis. The position of the isotonic
fluid curve presented in Fig 4-7 is indicated by a dashed line.
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4-9 Disappearance curves of benzoic acid from the peritoneai cavity

after instillation of the hypertonic (O) or hypotonic (@) dialysate in rats,
expressed in terms of drug concentration (upper panel) and amount (lower
panel) in the dialysate. Each point and vertical bar represent the mean £
SEM (n =4-9). Solid lines show the computer-generated simulation
curves using the hydrodynamic parameters estimated by a nonlinear
least-squares regression analysis. The position of the isotonic fluid curve
presented in Fig 4-7 is indicated by a dashed line.
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ﬁ 4-3 Estimated Hydrodynamic Parameters for Perltonez:l
Transport of Sulfisoxazole and Benzolc Acld in 250-g Rats

Hydrodynamic Parameter Sulfisoxazole Benzoic Acid
in~' atm~'® 469 = 0.19°
;psﬁqrﬁnmipw 0728 + 0.048°
J: mL min~'¢ 0.0183 = 0.00159 N
P, mL min~"® 0215+ 0004" 171 =002"
o 0991 + 0.090"  0.0699 = 0.0579
d

* Mean t SD; each value was obtained by a nonlinear least-squares
regression analysis using the computer program NONLIN (ref 17). ".The ;
hydraulic conductivity. © The apparent capillary membrane permeability o

sodium chloride. ¢ Represents J0=LPS(AP - Gm‘A“m) —L (see text for
details). N )
‘e’Ihesz)\pparent capillary membrane permeability of th drug.  The reflection

. - . : d
fficient of the drug. * Obtained by simultaneously fitting the observe
(cigfa (lgzn4-5 and 4-6)gto eqs 4-13 and 4-14. ® Obtained by simultaneously

firting the observed data (Fig 4-5~ 4-9) to egs 4-13, 4-14 and 4-16.

, Change in volume (ml])

L | { 1 |
0 5 10 1S 20

Time (min)

FZ] 4-10 Time courses of the dialysate volume after instillation of the
Isotonic dialysate in the absence (®) and in the presence of 20 mM
sulfisoxazole (B) or benzoic acld (A) In rats. Each point and vertical bar
represent the mean + SEM (n = 6-8). Solid lines were generated bya
linear least-squares regression analysis.

Permeability (ml/min)

Eﬂ 4-11 CL' (ml/min)

Relationship betwesn the apparent capillary msmbrane
permeability (P4) of sulfisoxazole (®) and benzoic acid (O) and peritone-
al clearance of tritiated water (CLw) in rats. Each point represents an
individual experiment of peritoneal dialysis using isotonic dialysate
containing a drug (100 ng/ml) and tritiated watsr (60 nCi/mL).
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Dielysate volume (ml)

o

Dialysate osmolality
(Osm/kg)

Benzoic acid concn.
{ug/ml)

Time (min)

B 4-12

Time courses of the dialysate volume (panel A), osmolality (panel B),
and concentration of benzoic acid (panel C) after instillation of the
hypertonic (O) or hypotonic (@) dialysate in rats under different
initial conditions ( 20 ml and 0.55 Osm/kg for hypertonic, and 45 ml
and 0.15 Osm/kg for hypotonic). Each point and vertical bar
represent the mean + SEM (n = 6-7). Solid lines show the computer-
generated simulation curves using the hydrodynamic parameters
listed in Table 4-3.
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% 4-4

Binding Parameters® of Cephalosporins with Plasma Protelns

Antibiotic Species n® Ko, M0 a f
Celalrizine© Rat 0.666 = 0.055 43100 = 6740 0.065 = 0.072 0.080 ~ 0.570¢
Cetazolin Mouse — — — 0.564 + 0.014°

Rat 0.858 + 0.082 8501 + 1570 0.263 = 0.025 0.216 ~ 0.658¢
Rabbit 0.775 * 0.396 21900 + 10100 0.500 *= 0.770 0.108 ~ 0.560¢
Human¢ — — — 0.477 + 0.046'
Cefpiramide Rat — — —_ 0.409 * 0.054°¢
Cettazidime Rat —_ _— —_ 0.445 > 0.047°
Celtriaxone Rat 0.599 * 0.071 14860 = 3700 0.237 + 0.028 0.188 ~ 0.688°
Cephaloridine Rat — — —_— 0.571 = 0.049°

* The binding parameters were estimated by using eq 4-25. ® An albumin concentration of 470 M
was used for calculation. © Determined using serum sample obtained at various times after
intravenous administration at doses of 20 mg/kg (rats) and 1 g (human). ¢ Calculated in the range

of total serum concentration of 20-350 pg/ml (CFT) and 1-1000 pg/ml (CEZ and CTRX) using the
binding parameters. * The mean + SD in the range of total serum concentration of 1-400 pg/ml.

"The mean + SD in the range of total serum concentrations of 132-255 pg/ml. * The mean + SD in
the range of total serum concentrations of 1-100 pg/ml.

1000

1.0
0.8 -
. 5
- 0.6
s
- =
['S
2 0.4 |
>
g =
[=3
2
0.2 |-
0 IR BRI R MR |
1 10 100
4-13 Total Concentration (pg/m1)

Relationship between the mean serum unbound fraction n=3)
and the total serum concentration of CEZ (A), CFT (O), and
CTRX (@) in rats. The solid lines were generated from eq
4-24 using the binding parameters listed in Table 4-4.
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The changes in osmolalit
(0.551 Osm/kg and 33 m
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Time (min)

y (A) and volume (B) of the dialysate solution
1) in the rat peritoneal cavity. The points are
(mean * SEM, n = 6-40). The lines were

generated from eq 4-13 for panel (A) and eq 4-14 for panel (B).
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% 4-5

Kinetic Parameters® of the Perltoneal Transport of Cephalosporins

Parameter Mice Rals Rabbits Human Patient
LpSo,, mUmin/atm 0.0187 = 0.0016 0.0469 = 0.0018 0.312 = 0.008 —_
R, atm-L/K/mol 0.082 0.082 0.082 —
T.K 310 310 310 —_
Jo, mUmin 0.000124 + 0.000024 0.0184 = 0.0015 0.000921 * 0.00087 —_
P,, mUmin 0.683 = 0.073 0.728 = 0.048 5511 = 0.28 —
Py, mUmin

Celatrizine — 0.155 = 0.018 —_— —
Cefazolin 0.0397 * 0.002 0.217 = 0.016 1.52 = 0.44 12.7°
Celpiramide — 0.091 + 0.010 _ -
Ceftazimide — 0.331 = 0.016 - -—
Ceftriaxone — 0.105 = 0.011 — —
Cephaloridine — 0.275 = 0.012 — —_
dg
Celatrizine — 0.998 + 0.081 —_ -
Cetazolin 0.999 + 0.033 0.985 = 0.115 0.828 + 0.516 —_
Cefpiramide — 0.922 + 0.068 — —_
Ceftazidime — 0.779 = 0.084 —_ —_
Cettrlaxone _ 0.974 = 0.094 —_ —_
Cephaloridine — 0.378 + 0.055 — —

* Mean * SD estimated using NONLIN. *The value extrapolated using the relationship shown in Fig 4-20
to a 34-kg body weight patient.
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Serum (O) and dialysate (@) concentration-time profiles of CAZ, CEZ, CER, CFT, CPM, and CTRX and a 20-mg/kg
1v bolus dose to rats. The lines in the serum data were generated from a biexponential equation using the parameters
listed in Table 4-6. The lines in the dialysate were generated from eqs 4-13, 4-14, 4-15 using the parameters listed in
Tables 4-4 and 4-5.

* 4-6

‘Pharmacokinetic Parameters® of Cephalosporins In Accordance with a Blexponential Equation®

Antibiotic Specles 2;7&3 Ay, ug/mb Az, ug/mL Ay, min~? A2, min~?
Celatrizine Rat 20.0 134 * 54 68.6 + 7.6 0.322 = 0.152 0.0100 =* 0.0014
Cefazolin Mouse 20.0 155 = 39 55.3 + 8.9 0.205 = 0.063 0.0194 =+ 0.0019

Rat 20.0 107 = 14 66.0 = 5.6 0.155 + 0.031 0.0140 = 0.0100

Rabbit 200 143 = 14 26.0 + 4.6 0.115 = 0.014 0.0193 =+ 0.0018

Human 29.4 140 = 95 152 *»3.7 0.106 = 0.017 0.0004 =+ 0.0001
Celpiramide Rat 20.0 121 = 14 242 +50 0.114 = 0.017 0.0147 = 0.0024
Celtazidime Rat 20.0 104 = 13 23571 0.102 = 0.020 0.0185 = 0.0032
Celiriaxone Rat 20.0 111 = 18 834 =57 0.192 %= 0.045 0.0140 = 0.008
Cephaloridine Rat 20.0 99+ 8 27.7 18 0.155 = 0.009 0.0270 = 0.0075

*Mean + SD estimated using NONLIN. ® Defined by eq 4-26.
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Xl 4-16 Model fitted (lines) versus observed serum (@) and dialysate (O) concentrations after
intraperitoneal administration of six acidic drugs to 250 g rats.

Mean + SE, n = 3-4. Each line was obtained by a nonlinear least squares regression analysis using the
computer program NONLIN' fitting all observed data to egs. 4-13, 4-14 and 4-27 incorporating the
parameters estimated for eq 4-28.
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4-17 The relationship between apparent partition coefficient (Papp) and apparent peritoneal
capillary membrane permeability (Pd) (a), or intrinsic permeability (Pdm) across the caplllgry
membrane of acidic drugs (b). The apparent partition coefficients were measured at 37°C in
n-octanol/50 mM phosphate buffer (pH 7.4). In the left panel (a), the reported values of
quinolonecarboxylic acids were also presented . The values of Pdm were estimated by
applying to eq 4-21. The line indicates the best fit of eq 4-30 (b).

* 4-7

Physicochemical and physiological parameters of acidic drugs.

Apparent partition Serum Apparent capillary membrane

coefficient unbound permeability P4°
Drugs atpH 7.4,at37°C fraction observed predicted based

P o’ fp?® on equation 4-30

Cinoxacin 0.006 £ 0.002 ¢ 0.100 ¢ 0.245 + 0.005 ¢ 0.277
Norfloxacin 0.031 £ 0.004 ° 0.857 ¢ 0.184 £ 0.003 © 0.366
Lomefloxacin 0.045 + 0.005 ¢ 0.719 ¢ 0.294 + 0.003 0.399
Enoxacin 0.055+ 0.017°¢ 0.655 ¢ 0.289 + 0.004 0.420
Ofloxacin 0.165 % 0.051 ¢ 0.772 ¢ 0.202 £ 0.003 © 0.559
Barbital 419+ 019 0.901 + 0.005 0.97+ 0.01 1.35
Metharbital 11.6 + 0.1 0.645 + 0.090 223+ 0.09 1.97
Phenobarbital 12.6 = 0.6 0.687 £+ 0.021 1.74 + 0.03 1.95
Pentobarbital 110 3 0.530 + 0.011 245+ 0.07 3.34
Thiopental 493 + 23 0.317 + 0.0 560+ 0.32 5.89
Thiamylal 523 % 26 0.290 + 0.023 569+ 0.33 6.24

* Octanol-water partition coefficient.

® Values were determined in 250-g rats.

¢ Values reported ref. 89.

¢Values reported ref. 116.
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X 4-18 The relationship between unbound fraction and total concentration of benzoic acid
for rat serum in vitro.

Each value represents the mean + SE (n=3). Solid line shows the curve fitting line.
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4-19 Model fitted (lines) versus observed serum (closed symbols) and
dialysate (open symbols) concentrations after intraperitoneal administration of
phenobarbital (a) and benzoic acid (b) to rats. Initial concentration of drugs in

dialysate are 20 (), 50 ({0), 200 (O), and 1000 (V') pg/ml.

Each line was obtained by a nonlinear least squares regression analysis (NONLIN %)
fitting all observed data to egs 4-13, 4-14 and 4-27 incorporating the parameters
estimated for eq 4-28. Each value of benzoic acid represents the mean + SE (n = 3-4).
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% 4-8 Physicochemical and phyisiological parameters of acidic drugs.

Apparent partition  Initial Apparent capillary
coefficient concentration membrane
Drugs Molecular in octanol-water in dialysate permeability
weight atpH 7.4,37°C P4t
P o pg/mi ml/min
Benzoic acid 122.12 0.047 £ 0.016 20 3.68+ 0.21
50 274 0N
100 .71+ 0.02°
200 211+ 0.05
1000 129+ 0.02
Phenobarbital 226.26 126+ 0.6 20 1.7412 0.15
50 1.61+ 0.07
200 1.55+ 0.04
1000 143+ 0.03
Acetoaminophen 151.16 2.02+ 0.02 100 0.726 £+ 0.017
Lomefloxacin 351.35 0.045 + 0.005 © 100 0.294 + 0.003°

Values are mean £ SD.

® Values were determined in 250-g rats.
® Values reported Table 4-3.

¢ Values reported ref. 89,
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The relationship betwsen the permeability clearance of CEZ
(Ps) and the body weights of mice, rats, and rabbits. The line was
generated from P, = 0.687 x (body weight)®#?®, The value found by
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4-21 Serum (O) and' dialysate (@) concentration-time profiles after an intravenous
dose (1 g) of CEZ 10 a patient. Serum concentration data was analyzed by using a

biexponential equation. The line for the dialysate concentration shows the prediction
curve generated from eqs 4-26 and 4-31.
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ARFFETIE, WERICBT 2 EYOBNTELE N F% Vd & CLIKDWTHSL »
L, EOTFRHEOMES & 25 BRRICH~N O b &0 TRET L 7.
DIESICAE D Vd & CL OEEFHTO—2TH D fp ODEEHIT DT cefazolin & 1T
HEIHA L7 bilirubin & OAHEAEA % in vimo KRR CEEMNICH O I L. &
fz, AR, ANEMICCBT S Vd & CL OB, REOLHICHETAI &I
FEEL, AR, BME, EH/ABIZE8T S tobramycin D FHER/S X -y DEE B
LU, BONTHENNT A - 2R U7 FICL ) BB 1 Aot
tobramycin {2 7 — & LAREEHRD A & ) AR ORI G &ET 2TV R LI
FOMFTEANEMITETHE EEHLMITLT.

JFBEAEZALITHE S T O MiE PR E OXTIC O T, FFEREIFAHEEY TH
% phenytoin {22V T, DG, ATYIBREEATE OFEE Vmax, Km, fp 23 L TEET
A0 E P ERE IR L7z, £ 0FER, MEE>VTid, 8 B LU 50 HiEls DT v
FPTHBLZZEZ S, Vmax (pg/min) R Km KEBR SN LEho/z, SOFEIL
EFRETICB 2RGEREICE Vmax DADEEST A L %, MEcL s
BFHIINCH b THRG R LR T LBRIRS C% 2 fERMI7RgE S . RS
YEBRETFTIVT v b OIFFERICBI) Dphenytoin DVmax 1t, HAEEIKE 2o 12,
CDEENE, ALT, ASTHE & U cytochrome P-450 D& L BT 22 L 2%b 2o
2. BT, phenytoin DNH/¥T X — 5 DEWRFTH 5 fp OEB# T L, B
VF £, palmitic acid 12 £ ¥ valproic acid & & % phenytoin @ HSA #&&8 H L& R A<
BPTHECHIHRE RN L, INSOHEREICEITHT, BBEShTWwLE
EH T 2 -5 2 FHL T, BEBENORB/ ST X — % (Vmax, Km )% EHIKEIC
BTS2 1 goMETgEr e T 5 ke Lz, Ahkiz, Zo@HTES
A RE L2 EAWRTH D, 72, BWR~OICANEEE LELTIRL /5
ZAEL 7z, ORI LY, 1 AOEFIKEME D phenytoin BEF— 5 %55 7 ki
Tuy by, i 0BFEORNTEORMIREICL, D L DIk o .
THEEAALIFIC BT 5 CLOEBIC DT, BREFEFLV S v bV ERB
& 1) cefoperazone & cephradine D& THERIFIZ & % CLiot DILHEANFH & nsz, &
DEH & L TABHHEIEET 0> cefoperazone 2, CLbile & CLr DN, EHEMEI 03Kty
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T# % cephradine t¥, CLr O#MAELZFERTH LI L &L Lz, T/, HE
RIFEOEUEE LTBI 2EFEAEDEFEO—2Th L BEENEFORYEHREICO
WTHE L7z, 27, BNMERLEEELRT Td 5K0 DRI FEFIHT T
X LEYMOMEEAMITETNVE T v P &AW THENL L7, RISV EY — VER
RIBE*SUBUEED oV T EYoleEh L BEE&Z V7 7 ¥ A (Pd) 215
HEEERICH LI L2 RWIEL., CoMRRLY, EYOBREEANEEY O
BV SO HEE TR B IHEMAURE NSz, LA L, benzoic acid (22 W TIRER L 72

PAASFHEME & 0 i, FRatEO R & B U0 EEREOFAEIRKR SR, I

LOERE AT, BEREBERCIHEINL L7 70 ARYY YREEYE IOV
TEOPEBANEDHHRF L LT Hp FEELRNTTHE I L2 WO I, AHK
THITBA L2 PAd D bADT ZR VAT = VT v THUFRETHL I EERL
r. SO EF IR ERTERIL CO AT X — 8 BERIICS A H
ThHI EXWLMIC LA TEERY.

Pt AR E VR THES NS Y7 7 0 xR ) YRIVEDE, 73 BHE
WHAME, FLCADATE, NVEY — VERRHEIRIED vd & CL DEBIRF&HH 5
ML, FOBEBMECOWTOHLAIZ L, T2, TOMRESTXTEE
ORI S EHE R ML L7z, A S n e Y 0N ET R FIIc BT 2 mEE,
Febk F3M 4 @ IE T 5 ETORNRIERE LD EZEZLN S,
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ARFgeh AT T BB L, #MIGMEREEL 5 TIRE WL IN D 3 L-EIRKE
DR EEHE R IR BE 3R A SR AT BEMEBIR %2 & ICBIRKFRFE L SHIICEEL D
HEEKRLIT.

$7:, HADHREZZTRELIHE2 WL ST L1z, @RKRFEEFETHIBERKE
EHIEp R EED R, HIA—RIZERTE, U HREFREABRCEHFLET.
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FEIABEERAD, FILERER K AR R A B WBF, BRELRFES
O EDF, GRAFERESHBREESSOGFHEE, AHNESEE, €&
RRFEFIANERE L, HAA© &%, PRHBEEL, SRKFEZBHR
WbcEEAITR, SRHEERE L, MHIEXE L, SHEEREL, PEAWNSEL, 588
BFE, 2 UOSIRKERFEMEREEASORHZ (RHFoELRLET.

% 72, NONMEM®OAHEH /I D v T THOR W 72 72w 730 F KRR F M B kb
RARIEANE S BB IEH L $ 7.

%B, AR L7238 230 L Tz i v, BAISEE, =i, HERR
¥, KHARZEE, WHORE, Sy I, BARE, HAFH4 F—, HAO
Voo, WA, RUEER, BNARE, IWZRRE, BLUEFEREOEHICBIL
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& VILER FEEROI

#5114 D TR
1) Cefazoin & bilirubin DIMIEEBMHEIER Bk £ %)

1-1) R
Cefazolin sodium (CEZ) RS IR i
HSA, Fraction V, essentally fatty acid free Sigma Chemical Co.
Bilirubin AEATZE T3

Horseradish peroxidase, Type I, essentially salt free powder

Sigma Chemical Co.

1-2) FER
Cefazolin ®HSA ~ D& A5G KBk

HSA D% 1% 0.623 mM & L cefazolin ¥, 1.18-9.03mM ¥ T, Sorensen
buffer (pH 7.4) \Z#f# L 7z. Bilirubin {&, 0.1 M NaOH iZ 5.0 - 15.0 mM DiEJE 2
b LWL, F LT, 25ul cefazolin ¥ HE, 25l bilirubin L, 25ul % 1
ml O HSA ¥WIZINZ 72, HSA OI#ilEi: 0.58 mM, cefazolin 0.042 - 0.21
mM, bilirubin {3 0.116-0.348 mM T Y, bilirubin & albumin ®EJVEiX 0.2 - 0.6
& L7, Bilirubin & HUI 0 2 B 72 0BG TRAF L 72,
RS EBIHEAEAEIC L Y EA EBEMPS-3, v b7 - 7T IaY
) AERL TiTo 720 ¥ v TGRS, 37°C, 2040 CA v Fax—Ya v L,
45° D7 ¥ r v a — & (RA-3608) fAHERE O (ARERES, KR-702 A1) 2 v
T37°C T5 4 (1000 g) &0 LIBHL = 1572, IBHL D cefazolin DEE % HPLC (%
ko< b5 740 —) TEEL 7.

B LC—6A ¥ 27 A B B Ve
G7AT T T A Shim-pack CLC-ODS (150mmX6mm id) B 8Emy
BEAl 13% acetonitrile : 87% 0.01M ammonium acetate

Bk 270 nm
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Bilirubin MHSA ~ 0 4 (4% & E Bk

Cefazolin & [AFfIZ4 v 7% B L, Jacobsen & D JFiE 12t vy, MARIEAK
FAREVEEDL S UMBIEBERAIMA S Z L& ), bilirubin DEMEEEIC LY
bilirubin WHSA ~D#54E % flE L 7=,

2) M{E = tobramycin BEDOHIZE (CBINHE H=%=)

{5 7 tobramycin I D WEL, FHAREA A 7 7 v LA EADX Y AT 4,
FAFEy ) L VITo 72, RAEEC L L UEMOETHREILI0% LT T
Hol.

3) F— S ATIE R & OEATEERE (F 1TER)

NONLIN "% v 7z, JEMIE /N S 4T 8 & U NONMEM? % v 7:
population pharmacokinetics f#AT 121X KB FREEHE (FACOM M-760/20, &I K
FRATHRUIL Y v ¥ —) 2HL .

MULTI2(BAYES) ®% V72 R4 U7 VY HEEIWWE, #7423 Ea2—%
N5200 & 7° )V 05 (NEC) % v 7.

55 TR O E
D) 4% 3E ) (% Ifm  #5_%)

BTG & 17z phenytoin (PHT) OFIE, PimfaB L X — 7 —1d, #HHENE
TVETF R (REARRIE) | ML 7 LET F oMk (REAZEE) |
A, TLVETF U8 (KEHARE) vy b— g (HkEE, =X
=th) ey v b —VFgE (BOKEE) o385 —obge (O8N 2w, KEHZEam

¥), TIFZ—VLEE (N TVES, RHESTE) Ths.

2) & 71 (B $E_5)

I H phenytoin I E SR A AV 7 v A EICE WlE L 72 (TDX ¥ X
Fh, ¥A4FEy M) . COMEECLAERII0BUTTH- 7.
3) FFEEIBR 5 v MIT BT % phenytoin DA THAE IR 2 £
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(5 IR = 8)
3-DAEH T
Wistar 2 ( HASLC) HMEF v P&{EHL 7.
3-) A L 72 A

Phenytoin sodium (7 b €7 F ¥ ESTH) KHABLE
Phenytoin FTHIATAY
Amobarbital sodium (£ VI ¥ =)V — %) HA S
ITNAY 913 e EARA 4L
FVIIVB FAMTI- ANSCHLZE
IAF4—T— FAF7TI- FNFEATZE
NEFAC 7 A b7 3— ANSEHUEE
FYNVEYBI FAF7I- AT
—FRAL IR HARRE

ZoMmoRERETHROFFHMEHAL 72,

3-3) S8 L OB 2

K-V vy— RSk S
pH A — % . PHM 64 Radiometer £t
SGIEEERT D UV —260 B BERT
T EER, FEEHERF v >/ — v SR
A . KR—702 AR P g
KS—5200C AR PS5
KM — 15200 AR
L8—55 Ulracentrifuge Beckman
B EHIEE T CST—015C =353 43
FETFAH —  Potter Bk £ F A H — =S
16754% © Water Bath Incubator BT —23 Y < MR

3-4) ek
Ichimura & *'®OMEFICHE L HPLC Tl L7z, 7272 L, 20 mgkg 5D
BroB I 001 M NaH,PO, - 2H,0: Methanol=45: 55& L 724% (MBS 0.2
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ug/ml) , 2mgkg &5 0¥A 1, BEAHIZ 001 M NaH,PO, - 2H,0: Methanol=
50:50& L7z (BRI BE S 0.04 pg/ml ).

B3R LC—6A ¥ AT A B BV
SHTH T L Shim-pack CLC-ODS (150 mm X 6 mm i.d.) B BUERT
Wk 230 nm

RiipLS 1 ml/min

3-5) AEHY), MEEILFERE

Wistar SR 7 v MIEYOMETREMEBOERER TR, 12— Lol
ZERIML 72, MY » 7 Vid& 008 (3000 rpm, 10 437f) i albumin i
BZ, AST, ALT, FFA, bilirubin 2l 3% £ T, -80 C CTHERAF L 72, HIE
AR F AR E AT Y v PR L.

3-6) MIFH &R BAG & FEK

%R 1-2) HOEBRHIECECIESBREI £ 0iTo 72 72720, EBRRT
#1972 7% % JA\>, phenytoin @ methanol #H#E & A FRHI L TH ¥ 7V i % L
7z (AR IR FE S methanol ¥ T 0.6 % LLTF*) .

3NDIFI 2 oy — A4 O

EERK THRITEAAREEKCTHER L-HREELE L. FROME4 O
RSN &A1 g% EREICHRE L7, 0.25Msucrose 6 ml # 12 THE
Thk—bL7. REVER— MHIE, 9000g, 200 ME L. RiFEERED, 3
512105000 g, 604 RIE-L L7z, EHERET, ~Ly b (3270 —A%5H)
%0V —v7 v 7T 5729, Trs KCl Buffer THE& &, BU 105000g, 60
THEE LU, EEEETARLy MIUESHEEEE 2m N2 TR S L7,
CORD RO AR E LTHEA L. F8RY v IV kS L6 To
7z,

3-8) Cytochrome P-450 1& M Dl ik
AN OFEMHE - 2. JFI 270V — LK D mg protein %7 ) THF
cytochrome P-450 ¥ b L 7-.
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39)JF3 7 a v/ — AWK protein &= DPE
JFizovy—a100u & @ALT, g—y —ERTLDAIEL .

3-10) NNEGERR
3-10-a) F4f1

8 M4, 50 A DALE D Wistar RHEMES v F 272, F v b % diethyl
ether Bk, FAARICTFE &8 - TEIE LKRIR, KEB#RICA=2V -3
VEBEL (MRERYVZFLYFa—7SP3, BRIIZKVTFLYFa -7
SP45) , heparin (100 uniyml) Z§7zL7z> ) v ¥ (1.0ml) &2% &, MKEE
B A7, F0%k, K-l oy —JlE L T2 BERICEYDEIERE
FFotz, %8B, 7v FOEIMEEEK—T 5720 ICEBRFGHINIIFH9-11
e L7z,
3-10-b) I 5

7 LY T F RS (phenytoin - Na, K HAREE) # v, KEAFFIK & 9
phenytoin & L C20 mg/kg, Xid, 2mgkgk 5%, KBRDIR & 0 Mz > 7
Ny rLT.

3-11) JEER O MR R O, R TRk

FEER43 508754 Higgins™ 5 O HKICHEWAT o 72, T v bt 8BS, 50 Mk O H
WL O Wistar ZHEVET v F #H\W72. 5 v b % diethyl ether FRRRER, * 2%
VT RIRZER OFT 2 b E I H > TEM % 2-3em WIBI L 72, UIBRT % 3 %2
(A1E, f£¥e, J9IPLE) &4 LH LEEA K TR ORI CILAE O (it % 1k o 7%
WEDICKINIER IR L. F 0%, ER kA L. EATH TR E
CHT LT 3 CRBE L EER AT, FORITIEES W 2 v &) IKHTEWIC
ELERLHIIHSL:. FRAFROT Y baJl40F - VICANTEHEL 10 H
BICERRIA L7,

&) MG EEFE SRR T 2 ER (%5 111 ¥R 45 U #2)

4-1) SRRHR U3
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HSA (essentially fatty acid free) Sigma Chemical Co.

Phenytoin K H A B
Primidon N HA RIS

Sodium valproate AR B
Phenobarbital =3t
Carbamazepine BAFNNH AL F—
Phenylbutazone HAFNNHFAL XF—
Palmitic acid Sigma Chemical Co.
4-2) AR D IR

#& A He & L T Sorensen buffer (0.13 M phosphate, pH 7.4) % I \», HSA EREid
300 uM & L 7z. Palmitic acid 1&, & 5 %> U % ethanol & L, AREE DY 300,
600, 1000, 1500 pM (2% & & ) HSA @EHICTIL 7. ARSI OB % R/
T A 2O O ethanol REEIZF IS T % (vv) BLFILRo 72, %8B, HSA B
& O palmitic acid DiRFEIE, FRIRMICHEHIZ I 1) 2 5HFRICEREL 7.

Valproic acid {&, Sorensen buffer \Z¥&E L 7% O 5pul & HSA ¥EHE 1.0 ml i
AR LA 350, 700, 1000 UM 127 % £ 9 ¥ L 72, Phenytoin tX, methanol &
B R EAREEAT 80 UM 12 % 5 & 9 1T HSA ¥EHECVRAINL 72, methanol 2
1% Monks & DFFIESICHEVHIZ 0.6 % (vv) LT IS % B £ I RRE L. o<
ADAZIZ OV TS [Afk e HIkE @A L7z, 272 UFBERZFhEn
carbamazepine 40 M, phenobarbital 170 uM, primidon 50 uM & L 7z, FEER I D
P DI SRR R S 0 S ZHIPHPICE » 72.

4-3) W D fp DPE
BIHR 1-2) BOEBITHEIHE VRSB L W T o 72,

4-4) W 5E wvk

HSA % H v 72 FER T @ phenytoin 8 & UF carbamazepine O FRAV 88 #E F 2 B 13
HPLC # v TiHllE L 7-.

Phenytoin Dl %€ 13 45 111 #i O 35k 3-4) HIZHE U 72,
AR EE, 1Tugml L ET099 LT - 72,
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Carbamazepine D #lJ%E 13 Grasela 5 D HE W # —HEHE L THW., $4bb,
A 0.1 mli20.1 ml f2f] NasPO4 Y&, PIEMAZEHE & L T flunitrazepam (HA O
¥ 1) 0.25 pug/ml # & chloroform 2ml 2 H0% S min RI4R¥E %, 3000 rpm T 5
min &L LAKAHEZ 7 A L — % THiE L7z, 5% - 72 chloroform #1121 ml U Y &
JEF42 "CASCHE L 723812 0.1 ml © HPLC BEAE % Nz Z ? 20 ul % HPLC
WCYEA L7z, MEREE 12 pgml BLET 0991 ETdH - 72,

£ or LC—6A ¥ A7 A S RUERT
SRTH T A Shim-pack CLC-ODS (150 mm X 6 mm i.d.) S e
o AH 50 % H,0: 50 % acetonitrile

/8= 254 nm

T 1.5 ml/min

Valproic acid, phenobarbital, primidon X #6AR 1A & 2 7 v & A {£(TDX, ¥4
TRy ML YEL 7.

5) F— FIATER & O RS (B TTE)

NONLIN "% Jij v 72 FERTE fic /s Sk AT 1213 R F-5H 8 8% (FACOM M-
760/20, IRKFHE TR > 5 —) &fIH L 7.

KT DY Ia—Vb¥arREHRITIE, PC-980IRA (NEC), Macintosh Il ci
(7 7NVIv¥a—4%) , MacintoshSE/30(7 v 7 VvaA v ¥a—%) &Hpar
a—%%Hw7, PEDARfvi~Ng V7 vHfEZEIE, N—vFrav

¥ 2 — #PC-9801RA (NEC) % I\ 7=,

%IV O FER

DHERIGERIC BT A5 2 )75 Vv A0OET) (BIVER &)
1-D) Y

Streptozotocin Sigma Chemical Co.,
Cefoperazone sodium (CPZ) Yk e
Cephradine (CED) R BB

1-2) Wil E 1%
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Cefoperazone, cephradine &, 77 A XA v F o 7L ) HPLC THIE L 7-.
Cefoperazone, cephradine @ CVAfiiL, 1.56 ug/ml T2.9%,3.0% TH - 7-.
/2, 1-400 pg/ml OFEFHCHEFRE 0999 L RVWEHET /RL 7-.

PEar LC—6A,LC9AY A 5 A B Bep
v/ N
7V 77 & Shim-pack SPC-RP1 (30 mm X 4 mm i.d.) Bt BUERT

53#7 74 7 A Shim-pack CLC-ODS (150 mm X 6 mm i.d.) B BT
EX UL

A ALER 0.1 M sodium phosphate buffer (pH 6.8)

5FT cefoperazone, 20 % acetonitrile : 80% 0.01 M ammonium acetate

AT cephradine, 12 % acetonitrile : 88% 0.01 M ammonium acetate
/83

cefoperazone 266 nm

cephradine 254 nm

1-3) Streptozotocin ALF

7 #H @ DSD% T v b (Charls River) I 0.1 M citrate buffer (pH 4.2) \Zf# L 7=
streptozotocin 60 mg/kg # RHHIR 2> 55 L 72 35 A#A L 725 v b & BEIRNEE
E L7z FLEEEAEEICE, BFEOLZHRS L7,

1-4) MHHF 3 o Jl5E

Watokins & *® O HEIIE- 7-.

1-5) LAl 328k
R —2 (EHVER, KN646(B)) (23+£5°CHIZ 24 BB L7-L 52D
KE, #KE, JRE, RO pH #illlE L /2.

DEDOWEERE TNV O FEIVE H=E)

2-D) A R Th %
Wistar RHEMET v b 250220¢ (HASLC) #Huw7-,
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2-2) Y

Benzoic acid Na (BA) FOG A 3R

Sulfisoxazole (SIX) Sigma Chemical Co.
Blue Dextran 2000 Pharmacia LKB

*H,0 (JLI& ¥ 1 mCi/ml) Amersham

2-3) EATHE

pH 7.4 Krebs -Ringer il & A L 72, NaCl i & » TR BIEOFHE T\, Atass
mmwsna0@®3@@ﬁﬁﬁ%%ﬂb,%n%naﬁﬁ SR B & UREE

we L.

2-4) @Y EER

KTE250 g + 20 g DWistar SREEYES v b % diethyl ether BRFE L, JEEEch o
IEF#R B2 3mmEIB L, JEEMIC, BT OTEA, RO 7210, kil
3.5emiZ) ) & o /2K L F L V8 5 — 7 )V (Nelaton Catheter, SAFEED  Fr.12,7
VEYE RIS E ) DV THIA L 72, SEMIIE AT 100 pg/ml, blue dextran 3%
JED0.2%42 7% B & 5B L 72, pH 74045 % Krebs Ringer i % BATHL & LT,
37CIim®, BFEMIC 33 ml # %5 L 7.

EAEOF TG LFE 00 LT, RIEMICENTE & M s R L 7-.

ENTHNLH 7 — 75 045 ml ZIRIML 72, MR SERFIR 2 & 0.5 ml 3R L
7o EEGE TR, SATEE L pH %58 L 72, 2% STk 2 S I L 72,

2-5) W EBYE L CLw D 4#

7 v b OEREARDME 2 {EBEOBR, s THERL, Bt ziks Lk,
BEPEHO (2uCi/rat) EEHAZHEREE 33 mlTEA L7, PR M S
LUBHR A RINL, S5 & U H0 B il L7

2-6) fp &K B LRk

InvivoDHEERTIE, EERE THRICRRIL MBS mixF 7 hve L, £
i 1-2) HOEEBRFEAHEVBRAEBEIC £ YT 5 72,

InviroDEERTIZ, MARED T v b A SIRILL 72 M1 12 38 % 750 LK &
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L7z, BT, inviroD EER & FARICAT o 7. BEASEASERIZ, $RINE 12 BERLL
HIZ4T - 7-.

27 EEik
2-7-1) EATHAAFE O FHA

STEFRE L, BREAD S5 L%\ blue dextran (58 200000) iR %
WO L7z, BRI B0 28 %, EEFML, 620 nm 2B 2%
JOIE % 53 HICEERY (UV-260, B BVERT ) THllsE L Thlue dextran 125 % Ko 7=
0312 81F 5 ENTHARFE % 33mL & L 72,

2-7-2) ENTHLZ EL ONE
KT R OB AL ET (Model 3D-11, Advanced Instruments ) THllsE L 7-.

2-7-3) pH OillsE
BEA T AT & A1 L 72 pH # — ¥ — ( pHM64, Radiometer #1) % il v> Tl

E L7,

2-7-4) FEW DEFE:

755 7 benzoic acid I DERIL, HPLCE VT A ¥ J — VIIHIETIT - 7-.
MRAAR D554 1E, blank D IML7% 50 pul & benzoic acid i FE B 41 o0 A= F1 A ¥ K V4 e
S0l &, BADLEE, BRI 50 wl & AETIAEA S0 # FhFR, 15m

IDAE Y 2IZ55E L7z, Methanol %100 ul Il X C30F6M, & <#HFEL, 0CT
30570, HHET A, 12,000 rpm TIOG RGO HEL, EiE%E & D, 0.45um O X

YTI T AN -TEAYKGEL, FOEH % HPLC TEE L 7-.

EATHLH Dbenzoic acid DE B 1L, MK Dblue dextranF, . OHIEHELSRE
ar (MPS-3,7 2 3 ¥) TEZFE L 72% HPLC THIZME L 72, M5 Dbenzoic
acidDE EYEIL, 0.78 pg/ml L T, AEIR%0.998TH - 7-.

e LC—6A ¥ A7 A B B
AT AN Shim-pack CLC-ODS (150 mm X 6 mm i.d.) B 8P
PEA DT 25 % CH3CNin 0.01M phosphate buffer (pH 3.0)

e & 237 nm
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pEd 1 ml/min
Sulfisoxazol D FEFIEFERIE T DV T, Suber & ''* O FEIZHEVy HPLC Tl

EL 7.

Hor LC—6A ¥ A F A B BT
SHTH T A Shim-pack CLC-ODS (150 mm X 6 mm i.d.) BB e
a4 40 % MeOH in 0.01Mcitrate buffer (pH 4.0)

B xE 300 nm

Tk 1 ml/min

HO &, Wk v F L —% (ACSII, Amersham ) ZHNZ 7:7%, WA v F L —
arvhy sy (LSC-700,Aloka ) THRUEHEM 2% L 7-.

NHEWOBELER LY )7 T v A~ND fp DB 1V H5=5)
3-DAEFHEEY

Cephaloridine (CER) Yo BF 3% S
Ceftazidime pentahydrate (CAZ) DG B
Cefpiramide sodium (CPM) A2 EXE3
Cefazolin sodium(CEZ) Falr s UK
Ceftriaxone 2Na 3.5H,0 (CTRX) HAOY a2
Cefatrizine propylene glycolate (CFT) T A Hil e

3-2) e TR

LRE6HDIES X, BT LAAL v F U LD HPLC THlE L 72,

Bk 2 LC—6A,LC-9AY A 7 A B e
T A

7L # 7 A Shim-pack SPC-RP1 (30 mm X 4 mm i.d.) e =

5HT A 7 A Shim-pack CLC-ODS (150 mm X 6 mm i.d.) B g e
2 Eh A

AL R 0.1 M sodium phosphate buffer (pH 6.8)

TSt (TR T, MEsR) 3, £ 711K,
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HFEYOIREEEBEER V7T I v A0ME BIVE FoUE)

4-1) (EAIEEY B L UHE
p-acetamidophenol (acetaminophen)
Barbital Na

Metharbital (7" € = —)V)
Phenobarbital Na

Pentobarbital Na

Thiopental Na (7 &+ —)V)
Thiamylal Na (£ vV V' —)V)
Benzoic acid

Sulfisoxazol

Antipyrin
5-(p-methyl-phenyl)-5-phenylhydantoin (MPPH)

Primidon (=4 v )

AT
ASALZE
K HAZLLE
AT
A5

\*.
\h

H
S
2
b

of
B}

2
s

AL

Sigma Chemical Co.
FyEAiEE

Aldrich Chemica Co.l
PNES E

4-2) n-octanol/pH7.4 50mM V) A BEAEFE W5 FCAREL(Papp) & L 1 3 5 S2ERYE:

TS HES I LA 7.

4-3) P OE R

Acetaminophen, /N)V Y — VERFRMENIRIE O IE

I HPLC # FHHWTAT» 72, HijL

PEYL L phenytoin DME J7iE (55 L 4R 3-4) TS W) [CHEL 72, KEW L b MEY

YTNTIELS6 ugml L ETRWEEMEDTE L 7.

b2 LC—6A ¥ A F A

b BT

GHH T A Shim-pack CLC-ODS (150 mm X 6 mm i.d.) Bt R Er
SrATat (MARHEW R, Wi, BIH) &, 725K T.

57T Z<NVAHF = )V7 vy TR L D EES

5-D AT

KRiE, HABER 2.6-27kg, HASLC),

97-

V75 v ZADOTFH

(%5 1V, HHE)

<7 243 ddYFA& (32-37g, HA
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SLC) ZHw7-.

5-2) EATH R
Ty FOREITHEL 7208, BT OMAENT v MITBIT 24KFTE 2000m] £ L,
(AE) “OEKELTAy—YY &L, Y9 AT9ml, KRT200ml & L 7.
b OELEATHE, Dianeal 1.5 (HA M T X/ —)b) ZAEH L.

6) 7 — 7RSO (B IVER)

NONLIN "% i\ 72 JERUE /D Z Fe kA 1 i KBUEF-RHAE (FACOM M-
76020, IR KFEREEGMHWA L > ¥ —) ZATH L.

BF—H DI a—La yREMIZIE, PC-980IRA (NEC), Macintosh Il ci

(Fyv7Vvav¥a—25) Foara—5zHwvi.
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&7-1

High performance liquid chromatography conditions for determination of cephalosporins

Drugs Wave length Mobile phase
(nm)
Cefatrizine 270 9% acetonitrile : 91% 0.01M ammonium acetate
Cefazolin 270 13% acetonitrile : 87% 0.01M ammonium acetate
Cefpiramide 240 25% acetonitrile : 74% 0.01M tetrabutylammonium
bromide : 1% acetic acid
Ceftazidime 270 7% acetonitrile : 93% 0.01M ammonium acetate
Ceftriaxone 274 60% acetonitrile : 30% 0.025M phosphate buffer
(pH 7.4) : 10% 0.01M cethyltrimethylammonium
bromide
Cephaloridine 240 15% acetonitrile : 85% 0.01M ammonium acetate

xK7-2
High performance liquid chromatography conditions for determination of acidic drugs
Drugs Internal  Wave length Mobile phase
standard  (nm)
Acetaminophen Barbital 230 20% Methanol : 80% 0.01M NaH,PO,
Barbital Antipyrin 230 25% Methanol : 75% 0.01M NaH,PO,
Metharbital Primidon 230 40% Methanol : 60% 0.01M NaH,PO,
Phenobarbital ~ Primidon 230 35% Methanol : 65% 0.01M NaH,PO,
Pentobarbital MPPH* 220 55% Methanol : 45% 0.01M NaH,PO,
Thiopental MPPH 230 55% Methanol : 43% 0.01M NaH,PO,
Thiamylal MPPH 230 60% Methanol : 40%0 .01M NaH,PO,

a; MPPH: 5-(p-methyl-phenyl)-5-phenylhydantoin
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