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BRIKICH T 2FEWRE G, EWE QICHRICH DL L IR
BICXETINCHIDN, KERKOEYHEIZERHFFCHNKEIC
B2 TFREADCEEODL T, L 0EYHEOHRILIEN K
BREMWICBOWTLRENATBY, A0 EBRFCHBIT2EDHEICH
THHRERETHEE VAR, COBRRBER»S, HEBRIC
BUsEWHELZ, KEBCHILIABEYNRNT A -2 —CHkOEHMR
L. FRILBSZ2ZLRIEYREODITFICBWTHHEFHLRE#EE2SG
52H0DEFZEZBHNS,

Jrmiz. ¥ofH - gtz ohxry, a5, MPEH AL
AROBELERH>TWHLE, EVORNBREICHT 2 kb HEL M
BLoTWw3, o T, HWHEBRCS W T, I #HEE oK
T EPRBEOE FICMA, MEPEEHHHEBRPERELSZTH L,
EWOURNBEN ABICEILT LA FEZBN D,

FEERCBTIEDHEICHL T, BUEEDY TCEHLEENSZL D
HENBB-9, FToOKELBEHE LT, HFRABBEOKTIC &
57V753ZA0RY, RUMBEHEEARKOBRVICLDNME
BoMAEL BT hd, R, sHAxBEoMAXCBEL TR, A
T M HIVFEES Y MCB S phenytoin” iICODWTR Y, FM
BEEI XA TWS,

—F., SEEEEHCELTE, HFEBBZOMBPEETAMLEAXK
CHETEBEKBEEEHD2b0n, —E0RBEIBOLIALTEL T, &
EXROMMELEFETEVSDEMHRTLIBRIBAGEENALTVWDION
RETcHhse 12 ¥, WEEHWETIVICBWTH, HHEEMHE
EYWoORNBREL2 FMCRFLEHEGEE, BRADPADLEZATEHRER
EREhTuiRn, —RICHEEEFERIE, mdhicd v THED
MUEEYOESEHEATH Halbunin® lipoproteinic &S 3 5 i,
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KNEH B, i BEEYoOTAS LB AKELLBERoTHY, I
KRRICBUTL2HEENEEYOARABEOELCODVWTRHET 52
Lk, BKRKEAPL I EFHLRAREZ5A2b0LFZEALND,

ARG, EBROUFEEEELCSGWELTASHWLATH S
HMItREAH O TCEYHEITFEZEET VE2ERL, SEXUEED TH
HquinidineD (KN BB * KRG U %=, B, TOKRNBREOENLD
ERE UTHBERTCMEEHESESREZ P OLICHEMBREITE AL
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H1 T WMELCLRENFEEETINVICB T Squinidined (K N B &

HFEBHICBT2HEEEEDOKATHREICOD WTREF T 5 E D,
WELRETFEEETIVEERL &, Pa AL R R T RE R R AR
TrfREMLEWELTHED A THY, OFHABEF, RO
gl A F¥FNELCSCHTIHERIBZ 22T
Hie-am FOEERHEOBE L U T, Mo
CHELLREIFEH, CCls-&ClIcHML, BRELETY -5
AIWD, BoREAARILZ20Z2B2TEHTHI LD TS,
T, WHAKREGZ FEFEEEoHAMAEAN LW EMS, 4H,
EBRUTFEEoNRICEBDIASHOLATWIYWEHD —DTH S,

SHEEEEYWOETIVE LT, quinidine® v £, Quinidine
B, TofR# - BENPFLACHFBICEROSA TSR Z EMBH2D ]
BEEROEKNBEOHFRICEL TWDZ L, KNBIEE XK TEKAN A
CHET22Z08EXH LD L2229 ABICERILEBEOMHP T
bdZE, OB TERLE,

Bl REBRERS®OIME HEE
MR EEZA Y —THICEAL, 200K ELEHLD %, 5 nl/

ke ER TSy hOBERERNICES LU E, FFEFOREL L TE,
BE 24k M &, 13 hGPTHE ¥ (Karmen unit) % U & U %=,

Table 1. GPT Activity 24 h following Administration of CCls

Control 0014

GPT (Karmen unit) 18.57 + 0.69 1291.7 + 124.0




TableI IC/RULE LD IC, WEARIRERSGICEL Y MEGPTOFEL v E
AAZRDL I, HEFINIERBZHLEZEIAEIR N L, Zhovom
Z v biC, quinidine 12.5 mg/ke% EIc L W BB R EE S5 L, Il
M REXBERFAHICHEL L, Quinidine® I3 H» & D MW K i

control R UG R KIFEEERE L £ biexponential curve /R &E 1L
52 M5 (Fig.1), two compartment model % F v\ fi % @ 3K My i )&
MBNT A -4 —%K» 7 (Tablell ), ControlBEIC B W T,

quinidineD M T FREERIOFUNICERICEL, FHBEHD BH
BT M0, 93FH, WHAEEE B (ke )&0.027 min™', 4
KB (Vass)XT7.6 1/kg, 28571V 75 2V A (CLtot)X102 ml/min/
kg TH ok, Zhs offilt, NishiurabH 2?24 ®NWatarin 2> ko
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Fig.1. Disappearance of Quinidine from Plasma after Intravenous
Administration

Quinidine sulfate was injected at a dose of 12.5 mg/kg as quinidine base. Each point
represents the mean + S.E. of 6 animals. O, control; @®,CCls-intoxicated.



Table II. Pharmacokinetic Parameters of Quinidine after Intravenous Administration

Control CCla

ACg/ml) 1.90 &+ 0.11 3.50 + 0.43’
B( zg/ml) 1.44 + 0.07 Zadty Ve 28
a(min' ') 0.225 £ 0.026 0.268 + 0.056

B (min ') 0.0124 + 0.0008 0.0058 + 0.0012%
ki2 (min™") 0.104 + 0.013 0.152 =+ 0.045
ko1 (min™') 0.107 % 0.015 0.108 + 0.012
ke (min™ ') 0.0269 =+ 0.0017 0.0133 =+ 0.0020°’
Ve (1/kg) 3.79 % 0.11 2S00 30
Vass (1/kg) 7.60 *+ 0.33 4.89 + 0.64%’
AUC( 1g - min/ml) 131.4 + 9.4 48159 = 150!
Cltot (ml/min/kg) 10T 7,2 ANE s R

The drug concentrations in plasma from an individual animal were fitted to the
equation Ct = Ae® + Be B! by non-linear least squares regression. Values are
the means + S.E. of 6 animals. a)p<0.01, b)p<0.001.

BT, MmMprrs0EYWOHELITELLSEBEL E, 5,
BHICHT 2 WM dcontrolf i X T102%. AUCIX 266%39/n L.
CLtot\ kel\ &UVdss‘i\ {’ﬂ%ﬂ\ 73, 51&636%&4)bt’_0

B EWRBCBU 2HEEIAM

WMELERBETFEEETIVICS T D quinidine®d Vass WA %, #HE
HMOBEAIPLMEFT A0, ML MEMICBT 2E DO B FHE
THDKME%= KD, i UM iE, quinidined fE AL TdH
SO BuBITHESALATHWSIiIEE HABREELEBZALHLDA
B, ™R, RUMBEmMAEZEELEOMBTHL L, HHBPE
WMRECHEERBRIMFEHEWRE (C)D ., Ci/Cofll A B KpffL % R
HDdHEELLTICRT2S,

Y., 1o08BICB T2 EYoBE 2R 5L, Fig. 2T &9
Ky BB nEEE Q. EPRE CTHIRD S EMIMLEICH
hiAsa, BE C.TRKRMCEI T, ZOMICED I EMILE &
HBHMCTCRETYHICET LB, HBANTRB, HMScky
HEk$ 5, FOEHC.ECOMICREZENEL 5, R il
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Fig.2. Schematic Diagram of Well-Stirred Model
Q: blood flow rate, Cs: drug concentration in
arterial plasma, C,: drug concentration in
venous plasma, CLin.t: intrinsic clearance,
: drug concentration in capillary,
----- : drug concentration in tissue.

AFMETLERETIVELT, EMOEFTOEYREZE OB
¥ # % Hparallel tube modeld, BHHMEFPHEABFP T LS BHR
., BRFICEBARINLT 5 & FE X bwell-stirred model® — DO H
5. Parallel tube modeli I EBEOEWoHE 2 KMIs2bnL#H
ALNDA, BAWNRLBENIEMLR =0, AHEIE well-stirred
model TRAZEZH ZZ &AW, Well-stirred modelic & v\ T i,
EMmMEFEDREEIBAACEKS T RKFEoOMBRRKNPBRE C L&
LweHz 3,

Keffiid, AR LE LD I, B EBMME MR OEY O R
FBTHDHDT, well-stirred modeliCB W T, KRTCRT &
NTESB,

R b o e £ (1)

(A) IEHEHEHBICB T SEKpHDOKRD F
RBOUMIC L oMELERILVWENALBRTE, EBTFOWE
I % R i |
T S LT A TR G SO S 2)
TEREND, I XEEMRToEWR, Q€0 0 E %R



Ty MPEHB|EN —ZECRELDZEFERETCE, BT oEp R
BEELEVWES, QDXRDEBLBIFITHY, C.LCWEELLIARY,
FICKRFRMLBFEHOEYRE, CGLbFELLWIZ LML, B)AMNED
had,

By = Gt /4o 20 S By ‘o =tmmtme-ssbiatanes (3)

(B) HMEHBICBI DK MoKRD S
RBADHEMICLE Z2WHEEZTINELB T, WEREZRTER
TrEh b,

df/dt = Q - Co - Q + €y - CLint * Cft -=------- (4)
22T, CftEfBboEEaRlEDRELZEL, £ BHEIY
7 I YA CLintld, MMA BRI Y W ICHBABD S XY= K H,
ety 7y 7—-32H0ENEEXRYT, MmMEPLHEBRPOIER
EREYRBEISELVWEEZIDN DS E O,

Cft = Cv » fB oo (5)
L5, 2T, fPIEMBETEDOFMEESRIKREELS., Tk,
EHERECEWDROEDROERDZED, RANFNEBED L S,

R N T (6)
EE L,
A=Q/ (Q + Clint + £B ) -m-msmmmmmmmmmomomoaoaee (7)

EZERBCBWTH C =C i3, Z®DCp &k Y, controlBfic
HWTEFQKX Fquinidine®CLint, fEMEIICHE T 5 X2 % H v T,
BBRT(MNRCHE>TCERETZZEANTE S, LAL, M
LRFFEEFOQP, CLintZRTfFPoICELTE, WEEHEDN
BEIhTHwWR, ZTITC, AR TREHEEHEBKICE T 5K AL,
control®, PUIBILREFEEF LI HELHBOC.2EHT L LIC
FUYURDE,

Z v MICB W Tquinidineld, KEIEKE U THKRFPICHEM = h 5 HE
BER2LEUCTET, £, MIVF7I5VADOFLSRIEEATHZZLEN
AEETHY, 2HIVVF7S5 VARV 7Z7SACEYEIEHRHT



o ePAshTD2Y, AEoZ s, KPFRTE, B
DHhEMHEBSE L L TR, FFEICS T 2K fill & 5T # Ik 1 38 W
BECHZEHNL, hoMBTcCECHEEZHVWTO)RELY KDL,

Quinidine M2 ik, MBPHFEHRE 1 veg/nloEHREBIC
BWTHELE, EHEREERET 5= Dquinidined
infusion rate M Ufbolus injection doseld, Tablell TR U = A&
BEEBONRTA-—A—-FYERLETLELHLE, Quinidine® i A Bd
R0y ic i, MEFRBEE —ELhY, EHKREIHRILLU &,
FTHEREBECOENMBFEFBRBEIEZ, XTA—2 DL KRKPEHBMHEL
EZRRL, TOZLBNRTA—E—-—DFZYHEZRTDIDTH D,
REAREHEREBLAHETLED, EREAMBHEIONC, M M
B, O BELCHEO SHKTEDRE (Co).  BIF Ik M3 3K
MBECHORUHFBRLFEFEDRE (C)E2HEL £, - o I
mMoEHRE Co)BPEL, KA LY MK — ML A, Rl %
R E,

o ] T A e L e e = S S B GO S S S S e (8)
Tablelll i< control X B LR FITEEE 5 v MIC B 2 i 2 O #K
D quinidineD KL & Ro L % /R U 7=, Control®¥ o fiti . M. O

Table M. Tissue to Plasma Partition Coefficients(Kp,vivo) of Quinidine in Various
Tissues

Control CCla Change(%)®’
Lung 3.1 X 3.4 49.5 £ 4, 0% YA
Spleen 20200 == 153 1.4 =10, 822 33
Heart 11790 5 i e oA B3t 34
Kidney 1 s il I 15.2% £0.9% 39
Liver 26.4 5203 15.2 == 0:8% 42
Ry©’ 1.55 = 0.02 1.25 + 0.05> 20

The plasma concentration of quinidine at the steady state condition was

1.08 + 0.04 #g/ml in control and 1.05 + 0.05xg/ml in CCla-treated rats.
Values are the means + S.E. of 4 to 8 animals. a) p<0.01, b) p<0.001.

c) Blood-to-plasma concentration ratio. d) % = {(control - CCls)/control} x 100



B. B, HoOKM KA UTRMHIE, T £h, 73.1, 26.0, 11.1,
28.9, 26.4, BRUTL55TH-or, ASHEPELEMBKD BT, Jili B
BT 2K ENERDELS,. LDBICBT2KEIRDEL - E, &
hodoRERIE., Shibasaki 523 ®Nishiurab ! 20 O 45 L I IEH
BETHHor. PR LR EIFBREERE OK (X, controlBE il fifi
B, FR., OB BBACHFEoOSMEKRCBLWTEALEN, 32,
33, 34, 39K UTA2%WAV U =, ¥ =, A AL R 3BTRS B O R il 1
control BEDfE IC L X20¥W 4 U 7=, UDEo#ERM»o, IFEERIC
B Hquinidine B FHEEREGEED VDR IT, HBICB T S
Ko E RO BWAICE D T L HHEZE X h 1=,

SEBELshE LKLEEFRRCRALTEFEKBTCON i R
(Vass.kp) &\ RO,

Viss,kpr = Ro oo Vo F  Zokpni 2 Vi,5 ssaceammaes (9)
2T, WwWiemBoORR, ViEEHBoBRRZRL, Vi X &R
ODHEZILFALZ, FHABOEEHERL L HE, CZTCHWwWEVIOfH
# TablelVicg#& L 7=,  Volk, Bischoff5n 22 X (10)IC &> TR
» =,

Yo o7 Voud EL— Hematoarih) o ssms-arip-gr=urme (10)

Vo, = 44 - (body weight, kg)
Hematocrit = (.42

Table IV. Tissue Volumes of Rats (Body Weight: 250g)

Volume (ml)
Tissue Control CCl4

Lung
Spleen
Heart
Kidney
Liver
Blood artery
vein 1
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Control EHEEMNOViss. ol T T T, 1.91&1.21 1/kgT
HY, control BERTHEHEEDViss . vpffilid & HIC, quinidined §#
TgombHEHBIOES L EV OB L F258% " 0LE, #©l
ELERBEOEZEKEBEICHTH2HEGEAINIAITHEEZ LIS, BIEHE
MahBEEEFELIOND, HEEMDOViss. coffiid, controlB o i
WKCHARPITERP L., SOk, HFEEFHOViss DR K (36%) L iF
E—BLTWwWE, DEDRERIS, WEERHCB T 2 VissOBD
i, BMIBRICBIT DK MEREOBMPICERT D LAREME,

B3I L2HIVVF7ITVARMLELIFBRERToME

TableD iR U EZ XD, MEKKIFEFR ICquinidineo Il H
PO OMEEE (ke )EELLWA U E, Sy hMCBIT 3
quinidine®Z2H 7V 753 VA, BI7VFPS5VANDIMITHSZ
LUK FEAENRIVVFPS VATHIHATE S, Well-stirred
model Tk, EWMOH 7V 75y ARKRATHRETH B2,

A RS = g ) e e e e S S i e S S L e (11)
C Z T, Qnid 3, E AR K (hepatic extraction
ratio) Td 5%, oT, WMEELREHFEZFICL 2ket 0B &, A
MERPHMEXREF LT INBEORTICELID2BDEEFTABN S,
T, HWMHERECHMEKEZRD, FEEHRO2EF 71U 77V
2@V EZCHOLOMEIS BRIFTU E,

FFomBEEE QDEAKRAHZAZV 75 Y AHE>2CEYHEL E,
AKETROEFFMFEHEE (Qn) &, TableVIC/R L &= & D IS, control
BT nl/nin/gTH Y, Z O IXICCHE TRE S h kTR |
e iFIE—-WLE, Pa 35 4 B 3R BT B B oo T I R S (Qn)
X, controlB D iC X, 47%8P U =,

—h, FHEXE)Z, KATRkHL L5,

B T T B (12)



Cald MMk EWRE (Co), CCikiFmikhEHBE (C.MHERALT
K& =, TableVIC/R U E & S ICHF A X, control B TO0.527,
FrEEERTO0.228TH Y, PG R FEITFEER o I iE KL control
BOMICHASTIED U E,

TR KIACL-oTHEEH S,

E = (fo £ B)CLint 4 4l » (Ffo £ Bo)fhir} -~ (18)
FEAEIZV 752 ACLine) ik, $IERIC Y BAEERY Y ICEP K
HALRKHF, MICLIUVRESNIEAODENZRIBOTHY, ™
WALIR ZFFEERICHS T Dquinidined fFI Ko B4 k. EW oL
FHEEREHEORTICLD2ZEREFLB L S, TTT, {1IHREY
FEE7Y) 75 2 ACLint)Z2RKDIE, Control®¥ & iF BEERE D
CLinttd, ZTHh T H229L 44 ml/min/kgTdH V., HFEFFEMIE
control HEfHICH X, BIME T L T i, ., FEB8s
quinidine® fC# #E %, fifhomogenate® 9,000 gh % H W TR & L
EREERE HWEEFOEWNABAEE, controlBEICHRBIIMETFL TS
U, WEEZ7V 7S Y AOKETFTHELTLL TWE, IYSOF E ¥
5, WHELRFHFEFENICS T Dquinidined iFhli i K o @4 < i,
HFoquinidinefQHIEHOE TFAKELLEHELTWDHZ EAHWHLU E,

SEOERICE > THS L Econtrol BEE ML R EIFREEERE O
FmE#EE (Qn) & PR (E)of%z, IDACRKALTHELLE
quinidine® fF 7 V) 75 ~ A, control®E T22.0, VUL R K B
FEH TS5 7T nl/nin/kgTdH Y, WMEILREFEFEFOHF IV 7Z7I V2R
X, controlBEIC LR TT4¥EA L T W 1=, — %, quinidinef £
oMmbpFEEBEBAIAOESLEMEES ) 75 >~ A(CLtot )i, control
BHT102, WMELREZTFBEER C27.5nl/nin/kgT & - 7= (Tablell ).
ChbDEZRf ETCHLICLICEYKRDELIMYZ Y 75 2V A,
control# ©¢65.8, PR EFNFEEFENT. 22.0 nl/min/kg TH Y,
WL R EZFEEFOLIM YY) 75 > A, controlBEiC X T67%
¥y U E, CORYHEIZ, WMELLKEFEERCBTLIHF 7Y 7
TYADOWYE(TADICEWVHETH - =,



Table V. Hepatic Blood Flow(HBF), Hepatic Extraction Ratio(HER) and Metabolic
Activity in the Liver(MA)

Control G 14 Change(%)®’
HBF?’ ]P0 ] I ol 0.59 = D008 47
HER®’ (. 527 =0, 011 0.228 + 0.035%° 57
MA®’ 13.6 =+ 0.2 7 ey 84

a) Hepatic blood flow(ml/min/g) was determined by using hydrogen monitor.
b) Hepatic extraction ratios were calculated from the equation:
HER = (Cin - Cout)/Cin where Cin: quinidine concentration in jugular
vein; Cout : quinidine concentration in hepatic vein. c¢) Metabolic
activity for quinidine was measured by using 9,000 x g supernatant of
liver homogenates. The activity(ng/mg protein) was expressed as the
amount of quinidine metabolized per mg protein for 10 min of incubation.
Values are the means + S.E. of 4 to 5 animals. d) p<0.001.
e) % = {(control - CCls)/control)} x 100.

T : AT

LR EFEET Y PICHEEMEEY TH D quinidine® fHiEL
2, EYombhrAL o kidcontrol BEICHARNEFEULS BEL £,
PELREFEERFICH T 5quinidined 2 H 7V 75 v A, HEKE
BEEBRUHBEREcontrol FOEICHATEhETh, 73, 51 KT
363 L. TR FAUCIEK, 26638 L =,

HEHERICS T 2quinidineo I fix RG22, Mmigd3E
WBREL pg/nlOEFERET, FHBOKMITRA%E KD =,

BF B BE C Uk, AR, PR, OB, BB B U AT o Ko il AT,
control B ICHL R Eh T h, 32, 33, 34, 39K C42%®P L=, £
=, IWEHEFORME2058 4 L £, W->T. WEERICBT S
Vass DETRHBCBT DEMERBOETFTICEEZZEFAWHIER
- W

Jrimm & X, @RRBICH T D quinidined Al & ik, paA(b
REFEERICS W T, control FDHICHAREFNFHh, ATRT



5738V U =, HEBIZUVP7S5 A CList) ERBLEEZ 5,
control B & WHIHILR B EEHFOCLi &, FHhFH229L 44 nl/
min/kgTH VY., HEEHEODOCL ¢ ikcontrol BEfHIC X, SI¥ME F L =,
fiFhomogenate® W T, O FEYWNABMELNEL LA, FEH
BEoquinidinefSHAE X, controlBEIC H N84¥E F L =, U Eoks
Eho, WELLREFEEFICS ) Dquinidined£H 7 1) 75 v A
DETFTE, HRHEEREATHFRAHEFOFBREOETICLD Z LAY
.



Fo2HE WNMELLRIEFEEZEETIVCHET 2quinidineo B> A% H
WY 1id

BFBLILELCBVWT, MWELREFEFEET VTR, SEELEED T
» dquinidine O HBEE (Vas )N FELLBPT I L EZR0EL
Thbb BUEEVOSLAEIEITFEERCE -—RICH KT
DEVHARTYEEINBRNLRERTH D, AKETE, MER
EHFEEETNCB TS quinidined P HBEBOBRPOERICODWT
B EbBCoclo,

B1E HERD Ao B KR T

MEhPHBPTOEYWRE R, ThEFAESANEDRBELIERSS
HEYRBEORMEEZEZD &, B MEM>BEFHER K, )ik, KA
K/BEMADLPTE B3,

Kw = Gt / Cy

= (Cft +Cbt )/ (CEY +CbY ) ——------------ (14)
CCZTCGREBRTEYRE, CCIMEFEDPRE, CILIMBPIER
AREHRE. O EMABRTEABEYRE, CIV T miEdIEGaR
EHRE, CbridxmihF{EAREYRE*EXT. (DRI KRKAo0 &
SKERTEIZLNTE S,

Ko = (CEt/Cfv)-{CEY/(CEY + Cb¥)}-(1 + Cbt/CEt) ---- (15)
(Cft/CfV) ik, MIBAEA UMM OpHO ZICL 2 EYHE A2 RTHDOT
Y, BEUEEDOBARADIHDICRIT LA TE S,

Cft/Cfv = (1 + 1QrpKa-pHi) / (1 + 1QPKa-pHv) (16)
ZZT, pka3EHoMEETE., pH:i EHMMAPH, pHy kM3 pHE £,

CEV/(CEV+COY) I MEEhICHB T 2 FEWOEEARIKERT,

(1 + Chbt/Cf)E, HMBCBUTI2EYWORKAEZRTHODT,
LangmuirO A VR ADEHICEFT Z LA TXE S,

1 +Cbt/Cft =1 +nkKP / (1 + K - Cft)  ——---------- (17)



T nREABMNOK KRESER PREAEEEW
phospholipidZ2 ¥ ORI ESH FOoBE# XL T 5, PR E
AEL, FTEEAIRIEHEMTEK - Cft K1 530 TcUDAREIE
RAKCERZHh D,
1 + Cbt/CEt = 1 + P ---------mommmoomoooooooo (18)
Utz s, HHEEANEEYDOKLHMERATEREZL S,
K= {1 4+ nlkP)={(L + 10K~ #HINI] & JQehe~pHv)),
{CEY/(CEY + Qb¥)} =t ribrrpoeronmnvdrnanross (19)
S2FY, EYLHEABRSLOKES, HBRETmME R OpHEK & 5
EWwofi, 2o FCmBERICST2EDOFLESGXKOBBE L TR
T ENERD,

Fo2l HBES

Hanano® X, M¥EX H ¥ Y Td % barbiturates®?’,
ethoxybenzamide3®4’ ® adriamycin®®’ @ in vivol &k fi., KU HH
HWUEFEWTH Squinidine®s’ @ —BH K> /1A', # Mhomogenaten
DEPESERIS PRTEZLHZLEZHELTWS, 2T, M
BUEREHFEFEETINVCBTIELERPVOEREZRFT T 520, #
#homogenate® {# 5 =quinidine® in vitro&i S LR % 7o =, A}
HALR FEG 24RF M B IC KB Z W U, controlfFEHERIC, EBHIC
AfE R opH T.00 K buffer Tl #homogenateE W * fEH U =,
Quinidine® f homogenate G ERIE, FHBENETH Z 2ok,
TableVIIC/R UL 7= & 9 IC, fiihomogenate @ quinidine® & &2k b
<, ool BhonogenateN D quinidined KA FIFIERCM T
»o ik, Zh b offiid, Hanano® O &3S L BLIL TWwE, P4
WA R KT B E R o gl #homogenate D quinidine® & & (& control
HELOMTCHBRERZ RS LMD, UEo&ERE»s, ikl
RENEEESTIVIKCH T SquinidineD Kl OEP i, EP o #HEA~
DRESGFPBETFTLEESTERVWZENHABHL £,



Table VI. Binding Ratios(ko.f.vitro) of Quinidine in Vitro in
Various Tissue Homogenates

Control CCla
Lung SET =41 20 34.8 + 4.6
Spleen 1i§e8- =005 198 == 086
Heart 14 35552047 16.4 = 0.8
Kidney i 1 657, S el 1 ! R e
Liver sty [0 19:8 0.6

The binding of quinidine in tissue homogenates was determined
by the method of equilibrium dialysis. Values are the means
+ S.E. of 4 to 8 animals.

H3M Mm3EpHD JE

AR EFEEETIVICHS T S quinidineD K D A &, f#&
Dacidosisic®BEHT 22 L EZLDH N D, ¥4 bbB, quinidine®
pKa% 8.6, MM APHET.0THEMRICL D2 BILE L WERET B L.
IS{LIR B EEFICH T 232264250k oA &, (16) A2 5,
HEENHOMIBEPHA 0. 182 B 0.2 T3 52 L THRIHE N S, T
ZC, quinidine® K, DA A3 DacidosisiCE KT 5H D

Table VI. Plasma pH

Control CGLy

pH 7.39 £ 0.02 7.36 £ 0.03

Plasma pH from jugular vein was measured by a pH meter with a
syringe type-electrode. Values are the means *+ S.E. of 4 to 5
animals.



MEIDHFEEFOMBpHO BLE FHN L, E i, ERER
opHERZ W, TableVIic/RU & & D ic, ML R KT REH B
O I3 pHIZ7.36 T, controlBET.39L HFELREZWER DL h Lok,
CORREIY, HFEEHCST2KMoEb &, M opHo ZELIC
J2HOTHABVWZ EDXHBLU E,

mA MBEBEOEALES

K fli* AR II2F=FHOERTH2EYOMPEOHEESEXRD
FliCODOWTRFEZ2BZI k- E, Z v b3 quinidine#® & A%,
leg/mloOEHKRERZERL, FTABKLY MBEEHKEL L, 55 5
KXo mEEHERLEAXKIE pHOREZ KRS 2T (2B,
M opHZE 8% #l A 5 7= 8, phosphate bufferTIiL#f @ pH#% 7. 4iC
FHe L, BABEABHEICEYELE, TableVliC/;m U = & 9 I,
controlBEIC B\ Tquinidined MM IERE A B K (f,)1K0.315T,
Shibasaki® O H23 Lk flL Tk, —Ji. AL R T REE
BEICHB WT, quinidined fpold, controlBEIC b N T34%W 4 U 7=,
HFEEHOSHUBOLMOBR DY KL, 3226428 THY., X
quinidine2 BIELEBO M EFH (Viss)ODWMP L3653 TH o L,
DEoEGE»S, MELEEFEERICS T 2quinidined K il &k T
Viss DBV IE, EWoMPEEHARKAFEO LAICERNT HZ LAY
Rk,

Table VI Plasma Free Fraction(f,) of Quinidine

Control CCla Change(%)®’

fo 0.315 + 0.016 0.207 + 0.011’ 34

The plasma protein binding of quinidine was measured by the method of ultrafiltration.
Values are the means + S.E. of 5 animals. a) p<0.0l. b) Calculated by the equation:
% = {(control - CCls)/control} x 100.



BOM A

WHIB{tR ZFFEEETNICB T 2KLEBRLOERICODWT, 1)FE
WMoMBES, 2)MEH, NFEWOMBEHEARLEEGK, O=H»5
BRE LU =, # Bhomogenatell X3 5 quinidined & & &, P LR
EIEER Lcomtrol FOMICHRE LR ZEE DS b ok, o 2
WL ZEFEFEFICS T 2 MiEpHO LB S L > E,

— %, quinidine® fplk, HFEFHIC S W T, controlBFEDMIC LA
34% WA U . FFEEHOZHABOK Mo WD &, 320 5427
FEquinidineBEE O HEE (Viss) OB E365THY, Zhb
Dk, quinidine®df, WP XKLL =, DEo®ER» S, ™
WAL XFEERFICH T DquinidineD K fll, 25 FICVass WD DE
Wik, BWoMPEEAELEEXKOLERICEIDZ2bDTHDZ LEHNHD
& s



H3E WNELCKRIFEEETIVICSIT 2 58EELHEEY o Il 3 F [
BEREAGEHAKOER

Fo2HICHBWT, WEHMAEREFEEET IV TCDquinidined 2 i A
B(Vess) 0P IEZ, EYOMBEAEREEGXKOLALCLIZHDTH
52 EANRHEIE R E, Zhix, BUEEDoOMBPEAE{ESEDN
FFEERICHBYVITDDEIA TSR DL ENBRNRERTH 5,
gl EY X, albumin®, lipoproteinic ST DIED, a1-
acidglycoprotein(AGP)ICEH WHB A2 o THAT D I LMD
il 5 8 Rl Y a1-Acid glycoproteinid, RIEHKREICIGE L
T, W TEREIAD A RIEEOENFO @ TH 53019,
FFEEECS W TR, miEfhoalbunin® lipoproteini® & AW D 4
HZOCHLA4Y | Ifdf ai-acid glycoprotein@ & X N4 % ol g
HEAEZLS LS, AETE, MELCLKIEFEEETIVICSIT S
quinidine MPFEEHERKEGHX LA OFEKEZHLMCT DL, 5
HEFEWO in vitrofMEHEAESGHK L M3 o1 -acid glyco-
protein@ B & OEFKBICOVWTHREF LU £,

B1f In vitro MBEHERES

MR EFEET Y bICB S quinidined MPHE A EE K%
in vitrolc B W TRE L -, LK FBERG 24K g0 5 v b
WEEEL, Z olf#f % phosphate buffer TpH 7. 4i1C % U = £,
quinidine % Fpropranolol%, FE L&KL L THHEEYWTH S
salicylic acid%, EYWREINI K21 pg/nleBd EHCEHEMU £,
Fig.3iCcontrol BE R U IFREHER O & FEW o I 3 I &5 & B 5 K (f,)
#mrUZE, Salicylic acido fp & P4 &1t & 3 T B 3 B T &,
controlB D FHhICHARTTIFEMU =, CORREFEC < MHEE
YT dH Dphenytoind MBEALZAHKLN, 57 b4 I VFRE#E
Sy bhCBuwTHBAPLEEVWD [thob DHET & BT 5, JFE
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Fig.3. Binding of Various Drugs to the Plasma Proteins from the
Control and CCls-Intoxicated Rats

Animals were sacrificed 24 h after the injection. Plasma samples containing each
drug at a concentration of 1 xg/ml were ultrafiltrated. Plasma free fractions of
the drug were expressed as ratios of the amount of drug in the filtrate to the total
amount of drug. Values are the means + S.E. of 6 to 9 animals. Significantly
different from control; a) p<0.01. QN, quinidine; PPL, propranolol; SA, salicylic
acid. [, control; EE, CCla.

EROBEEYWOEHELAAEBRPVOERKE UTHE, albumin®

lipoproteinZ Y O M MEEHEBRE OB ICIM A, bilirubin® free
fatty acids@ P WA HEoMBEFREHMOED EFHB Eh
T A Bts $7-4350 MEEDLE INBHIC, SEXEEMTDH D

quinidine® propranolol® f, i&, P4 (b R & B FE B T ld control#¥
DEFNRICHERZTAZTNRIOKRTALERD U =, Quinidine® in vitro
TOf, ik, invivolc BT Af L HABEDOH O TdH o = (TableVl),

;o MEEAEESICKRIEF I Tris(butoxyethyl)phosphated #
-

LR EZEFEERCS T2 HEENEEYOMEEOAESHKD
WA, ai-acid glycoproteinl@BOHMICLZ2H DN ED M &% B
H4TH5HM T, ai-acid glycoprotein"DOHEAWKECHEFRTH 2
Tris(Butoxyethyl)phosphate (TBEP)% v THREF L 44 4%,
Fig.4ix., TBEPFE7E F (200 xg/ml)iC & F % control & Jf e 3 Bf i 4
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Fig.4. Inhibitory Effect of TBEP on the Binding of Various Drugs
to the Plasma Proteins from the Control and CCls-Intoxicated Rats

The same plasma samples as those used in Fig.3 were subjected to the experiments.
Plasma samples containing each drug and TBEP(200 #zg/ml) were ultrafiltrated. Other
experimental conditions were the same as those in Fig.3. Values are the means -
S.E. of 6 to 9 animals. Significantly different from control; a) p<0.05. QN,
quinidine; PPL, propranolol; SA, salicylic acid. (], control; EZH, CCLa.

N Dquinidine, propranolol X U'salicylic acido S %2 f, TR L
FH0DTdh b, M #E~ DO TBEPO I MIC & Y, quinidine,
propranolol @ fpoA%control, PUME LR RIFBEHERF L £0.5F THML,
X =TBEPIFFEFE FiCcontrol B & FEHEFHOMICE DO L EE YO I
REODEEAOAELRER, WEEAMHEDLBMHEL L, b ; i
MVEWTH dsalicylic acido M #E 1 H K S 1. TBEPEHMIC £
D THcontrol L WEILEEMFEENHLOMOAELZEINE L
v Be % L ORRE WEILREFEFETNVICB TS5
AHEEYoOMBEHERESKoOMMIE, MM o -acid glyco-
proteinBE DO MICL 2B DTHHILEZRTEDTH S,

21



FEIW MEBEOHEREOME

TableIX iX. control® Kk (LR R HER O M4 total
protein, albumin, lipoprotein® Uf ai1-acid glycoproteini® & @
WEMTDH 5, Total proteinif UFiCalbuminif® & (. control#f &
WIB{LIREHEENR CEELER RS RD - &, Lipoproteini®
B, WK BEFEER Cllcontrol B OMNENICHD U =,
a1-Acid glycoprotein@®E X, controlBETIX168 xg/mlTHh -~
A, MR EFEERFTE. W2.715 0460 pg/nlicBmML =,

Fig.5ik, WEHILREREHICH T 5 M# a1-acid glycoprotein
RELPTORKEILERLEDLDTDH S, Mo ai-acid
glycoproteini® & &, VIR E 5 24K [#] # Tcontro lff @ 2. TH%,
AR IR T IX4.8fFIC LR L., T o®EARY L =, —#. GPTL
NI)ViE, BH5URMBCREME A2 L, LHABKHE CICaEICHK
U

Table IX. The Plasma Concentrations of Total Proteins, Albumin, Lipoproteins and
a1 -Acid Glycoprotein(AGP) in Control and CCls-Intoxicated Rats

Concentration (mg/ml plasma)

Constituent Control CCl4
Total proteins b 5 i g = 1P 1 g e
Albumin AT 40.6 + 0.7
Lipoproteins a2t = 073 0.62 + 0.0422°
AGP 0.168 + 0.012 0.460 + 0.0252’

Animals were sacrificed 24 h after the injection. Values are the means + S.E. of
6 to 9 animals. Significantly different from control; a) p<0.001.
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Fig.5 Changes in the Plasma Concentrations of ai-Acid Glycoprotein(AGP)
and GPT in the Rat after the CCls—Intoxication

Animals were sacrificed at definite times after the injection. Values are the
means + S.E. of 6 to 8 animals. The AGP level; O, control group; @, CCls group.
The GPT levels(A) were expressed as ratios of the plasma concentrations in the
CCls-intoxicated rats to those in normal rats.

FAEH MBEAELESXL MY ai-acid glycoproteinf@® & o #H K

ISR ZFFEEHICE W T, Il#f a1-acid glycoproteini@ & @
EHANSEEAEEYOMBEAELECKCRIITRELZHARD L,
LR ER S %, ERMOCmELZEEL, ar-acid glyco-
protein#® & & propranolol D IMEHE N HA RS XK EZ HE L =,

Fig.6 (X, propranololo I3 & HE & & % bound/freeTE L £ %
D% KE/IC, M#E aq-acid glycoproteinf@ /& * ##hic & YplotlL £
bOTH5, Zhsoplotid, HBEFHEEr = 0.97180 EHBHE%Z R L,
propranolol D MAEE A ERES & I o 1-acid glycoproteinifs & i,
mOWHBEEEZEST LR AE, DEofEE»S, iR

KFEEETNVCBT2BEXAEEDOMBEAEALESCEKH MO £

HEREE, M ai-acid glycoprotein@EOMMTH 2 EELBH
5, ¥k, BEhCBVWT, HWERBIER2Z2RBFERTIIEREZ 2N 5N,
MIBLREFEEOLSD 2EBSLFEERICSV TS, AR

B 5 ai-acid glycoproteinD EFHAM AL TWwd Z & ik BkE
WbHbDLEZB LB,
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Fig.6. Relationship between the Ratios of Bound to Free Fraction of Propranolol
and the Concentration of a1-Acid Glycoprotein(AGP) in the Plasma from Rats

Animals were sacrificed at various intervals after the injection. O, control group;
®, CCls group. Regression line y = 13.95 x + 0.415; r = 0.978; p<0.001.

BOH K

HELREFEEFCB VT, M dtotal protein, B & T
albumin@B@E X ZE LA % <, lipoproteini® & idcontrolfli ® - 4ic
K FUL, £ ai1-acid glycoproteinBE 2. Tf5iC®m L =, rq
HAREIFEERICSW T, 5EXHEEY CTH %propranolol &
quinidineD M HEHE K S LcontrolBEICHANTEEICHMLU £,
S9MAEVEEY D a1-acid glycoproteinNDFKEEOHE WL ER T
5TBEPR MUEANFEMT 5 &£, controlPEL VU LR BEFFEERMICH
F2FPomEEAERLE SO A E R Z Epropranolol, quinidine
HICHEL E, Xk, control R UME(LREHREGRICS VT,
M3 @1-acid glycoproteinif J& & propranolol® M #E&HE HEH &S O
Mick, HEGHEr - 0.9 FHICHVHBEN N REAE, HE
DRERDS, WHALREFEEETIVICB T 2585 EXEEY o I if
HHEGEXOMMIE, M3 o-acid glycoprotein®@®@E o #Mic &
L0 THhdHEeR/RmOTIBNE,
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FAE ML2OEPHENFEEFETVICBT2HEAMEEY o MR
HE&G

a1-Acid glycoprotein(AGP) ik, MMM AEEHLIENO —HETH
W, B8, Va—<FHEMET, kB, LBHEESD RT
PO RELEOERBICBWT, TomEdh@EBEIELLIHMT 5, HF
BEEDOER, AMIEA ai-acid glycoproteinF OB TH D 2 L H B,
FTORBEMKRBIC K > TM# a1-acid glycoproteini® & i 8 2 IC
g5, '35 Fhbb, MM ai-acid glycoproteinits & i,
BHONKED D VIEIITHEERECER LT DL TNWDH®253)
— 5. BUYEITAINAERFEBEBECIERTIHELNH H5 59,
T, BWERICBVWTH, A5V MY IVFEEESTIVTCE, M
# ai1-acid glycoproteinBEIEE T T 2L H|ES >V T h TV B,
BIBFIKAUERIC, WHRARKEFEEETIVCE, miEda,-
acid glycoproteinf@EAMMT 52 L AHBH LU =, ZoORIC, B
FEEIFICBIT 513 a1-acid glycoproteiniBE D EBICB 3 5%
B, £, —BUERBIAIGES LTV RY,

ABECSEVWTE, R20XEYHFEEETIVLEMERL, Tomif
1 a1-acid glycoproteini@ /8 Kk Falbumini@E D EH % FH 5 & it
oy 59 VESE Y T % S Propranolol ) I 4E K 1 RS & XK & I 3
a1-acid glycoprotein@E & OB FBIC DWW TR L E,

F1H MEEHEREOWE

FEEEEED L LT, MEKFE(CCLs, 1 nl/kg)Dfiic,
galactosamin(GalN, 500 mg/kg), ethionine(EN, 800 mg/kg),
N-nitrosodimethylamine(NDA, 50 mg/kg). allyl alcohol (AOH,

50 mg/kg). acetaminohen(AA, 900 mg/kg). & % VX bromobenzene
(BB, 1 ml/kg)2 5 v FBFENICHES L, 24B5MI#%IC, FTABRKEY
M#®E* FEL =, N-Nitrosodimethylamine, acetaminophen
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Table X. The Plasma level of GPT in Control and Several Different
Models of Chemically-Induced Liver Injury

Control 25 - 3% Allyl alcohol 657 + 187¢’
Galactosamine 900 + 186%’ CCla 1128+ 1424}
Ethionine 83 =% 18~ Acetaminophen 64 + 14’
N-Nitroso 115 + 21* Bromobenzene 86 + 24’
dimethylamine

Animals were sacrificed 24 h after the injection of galactosamine
(500 mg/kg), ethionine(800 mg/kg), N-nitrosodimethylamine(50 mg/kg),
allyl alcohol(50 mg/kg), CCla(1 ml/kg), acetaminophen(900 mg/kg) or
bromobenzene(l ml/kg). a)GPT values(Karmen unit). Values are the
means + S.E. of 4 to 10 animals. Significantly different from the
control; b) p<0.05, c) p<0.01, d) p<0.001.

Ubromobenzenel I WA RICHE WR %85 L, ethionineld IFRE ¥ % i
PpHLFIERITEHEIATVWIREREZ v ESY, TableX
KR UERKC, BRSO IMBGPTMIZ., W TFHhHcontrol BEMHE IC
EXTEHEBECHEHMLTBY, FEFEAELEZLEDN, E2xOfEHE
ETFTIHICB W TGPTHEICKERZDNA DD h .,
Control B i3 1 total protein, albumin, X U a1-acid
glycoproteinf@ B X, FhFh76.9+1.3, 37.2+0.7, K 10.137+
0.039 mg/ml T - £, Fig.Tid, Th ZThofFfEHEFO mMIEEH
BERE#%, controlBHEALA S DE L% T/RL TW B, ‘
Galactosamine® 5B D Il #f o 1 —acid glycoproteini® /& i control B
ffLiC AR U =, CORKRE, Monnetb ST &L —BL
Tw3, xtyic, P LR, acetaminophen, N-nitroso-
dimethylamine, allyl alcohol % U*bromobenzene® # 5 -8 Tk, Ifi
#f a1-acid glycoproteini@®@ & (Xcontrol BEME IC L X THI & 2 iC ¥
LTHY, ToMmMEIX, Fhth, 244, 188, 166, 122 KU 92
ECdH o=, — J#i, ethionine#B 5 D IM#f a1 -acid glyco-
proteinBBICK A ERELAZ D L2 d o E,
ifM#Ealbumind® & (X, allyl alcohol, galactosamine, KT
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N-nitrosodimethylamine# 5-BEIC B v T, controlffiic X% h Fh.
23, 20 BT 11%W&4 U 1=, ¥/, Mmiftotal proteini@ & .
allyl alcohol, galactosamine X U'N-nitrosodimethylamine#¥ & #f
BT, albuminBE OB ICKIGL T, FhFh, 23, TR
8xM A U 1=, PaiE{b R &, acetaminophen Fbromobenzeneft 5 B
oI rftotal proteinKk CalbuninB@ B ICIHIF & AV BLAZED B
hiad-oilk, SEERLEE20EYHEFBEEET VE, Z ol

GalN EN NDA AOH CCls AA BB
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Fig.7. Relative Plasma Concentrations of Total Protein, Albumin and a1-
Acid Glycoprotein(AGP) in Several Models of Chemically-Induced Liver Injury

The relative concentration(%) were calculated from the equation:
% = {(Pi-Pc)/P.} x 100 where P; is the plasma protein concentration in the rats with
chemically-induced hepatic injury and P. is the plasma protein concentration in the
control rats. Values are the means + S.E. of 4 to 10 animals. Significantly
different from control; a) p<0.05, b) p<0.01l. GalN, galactosamine; EN, ethionine;
NDA, N-nitrosodimethylamine; AOH, allyl alcohol; AA, acetaminophen; BB, bromobenzene.
[, total protein; E=3, albumin; BZA, AGP.
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Table X I. Classification of Several Different Models of Chemically-
Induced Liver Injury

Category 1 AGP 1, Albumin — CClsa, Acetaminophen,
Bromobenzene

Category 2 AGP 1T, Albumin | N-Nitrosodimethyiamine,
Allyl alcohol

Category 3 AGP —,  Albumin — Ethionine

Category 4 AGP |, Albumin | Galactosamine

MEHNEBEOEHORE WD S, ai1-acid glycoproteinid & @ » 1
4 %% >d (categoryI ), ai-acid glycoproteiniB@E A Ko L.
albuninBE XML 3 5 %H D (categoryll ), @1-acid glycoprotein
#BE., albumin@E LB ICELLL AR VD D (categoryll), AT a1~
acid glycoproteini@ &, albuminBE L HICHWAP T 2D D
(categoryV )OO WM ICH BT 52 LA T&E £ (TableX 1),

HoM JFEEK L MM ar-acid glycoproteini® & o B (%

EYHFBEEETIVICB I % M3 a1-acid glycoproteini & o 1§
moERE LT, FHEEFCOEHREY TR XS XIEHERIGAHF X
LsHh b, FZC, Mr2oFEEETIVCBWTINE a1-acid
glycoproteini®@ B o ¥ &, HF MIfEE5E o H5 6% & & % 1Mo 8% v GPT 34 hn
EoHHBEEERAE, WNEBEOFEEE T IVDcategoryd H1 5
FrEEEE XL LT, Th£h, MEKFE allyl alcohol,
galactosamine® Fethionine® IR L., ZhooEYPOR2LE*%
Sy hMicHE L, 24 #E o Md a1-acid glycoprotein& GPTHR &
@R, Fig 8K, BEoBESRICHL TmMEHD ai-acid
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glycoprotein#® & & GPT{EM: % #dhic plot L 7. Pd Al K R B o Il
#rh a1-acid glycoproteiniRE X, ERoMME L b i,
GPTHEME O LR E FEFFTLTHMLU £, LAdL&As, allyl
alcoholBEGBEIC B W T, GPTLRIAN LR 2 LEiHA S, MmifEd
a1-acid glycoprotein@RE O MAZEH B h 1=, ¥ =, HEbR
#, allyl alcohol#® 5B &b, EBLFEFORECTE, migd
a1-acid glycoprotein@®@ BT ¥ IC{E F L £, s
galactosamine#® 5B Cd M#fth a 1-acid glycoprotein®@E X, ©
ARBHPZPESRICBVWTHEHMTI 2B ARL, WFEEOHEEE L It
C#HRRD U E, ¥/, ethionineG5HICH W T, M
a@1-acid glycoproteinRE DA B2 EEE DL LB Do L,
DEoER»S, WEFEEEFYESETINVCSWT, Mfa:-
acid glycoprotein@@ B L&, HEFoREBELEIHBE LW &
DREhi,

SEOERTIMIMED a1-acid glycoproteiniB@E * L = & =&Y,
ThbbpEKE®, acetaminohen®? |, N-nitroso-
dimethylamine®'’, allyl alcohol®?’ jx &Fbromobenzene®?’ @ Jif B %
RBEBOAA=ZXLE, EYWdH50WEWICL->THELEEEME
AN BoBEARIL25ERITEDTHL I EHESNTW S,
—J, IM#Ed o -acidglycoproteini@f % LR LMo E
galactosamine®®’ ft Fethionine®® 7 OfFEEFE KB IC &, EHHMEK
OE5EERwWEIHA TS, ¥, WMELALRERSHHICE T
., Bo) yBEOBMEAFIERI 2N ERR RERKGOD
mediator © & % leukotrienA A U 2 & WO #ESE- 698 % 5, it
hoozbhs FEEEEEWICE 518 ai-acid glycoprotein®
ERIC, WBRICBT2EEARBILOBRALAIPOEELNH L LD ICHE
bh 3,
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Fig.8 The Plasma Concentrations of ai1-Acid Glycoprotein(AGP) and GPT in the Rats
Treated with Various Doses of CCls, Allyl alcohol, Galactosamine or Ethionine

Animals were sacrificed 24 h after the injection of hepatotoxin. Various are the
means + S.E. of 7 to 8 animals. O, AGP level; @, GPT level. GalN, galactosamine;
EN, ethionine; AOH, allyl alcohol.

B3 MEBOEALESE L MM a-acid glycoproteini@E & O #
4]

M#Ealbumin a@1-acid glycoproteinf@E O E B A FIHEHEEY

OMBPEHELEEGRK KT I X EL2FMI 228, MEEHERE
Y propranclolMIEHERE S 2RI, ExoEYHENEFET IV
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M CHELE, EHEEASEXOWE X, propranolol 1 zg/mlod
BECRSAEBETITO £, Fig.9%. propranololo ifi #F & 1 ¥
A %bound/freeCE L ED O % #EHHIC, albumind d Wit a1-
acid glycoprotein@@ & * Bifiliic L UplotLEL DO TH 5,
Propranolol o MiEHEH E &S X, albunin@BE L oM I T HEEH %
~ET, —FH. ai1-acid glycoprotein®® & & o [l i (3 #H B {5 &
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Fig.9 Relationships between the Ratios of Bound to Free Fraction of Propranolol
and the Concentrations of ai-Acid Glycoprotein(AGP) or Albumin in the Plasma from
Control and Several Different Models of Chemically-Induced Liver Injury

The same plasma samples as those shown in Fig.7 were subjected to the experiments.
O, control; A, galactosamine; M , ethionine; ®, N-nitrosodimethylamine; [, allyl
alcohol; @, CCls; <, acetaminophen; W , bromobenzene. Regression line for ai-acid
glycoprotein y = 11.90 x + 0.714; r = 0.940; p<0.001.

31



BAE K

ToOFEEEEEYE2 Sy PicEE L, rxoEYPHERFEEET
WEERLE., HFEEET VG, OEHFEAEREOL B O MH &
M5 AR O categoryliC B E h k=, rofFEEETIVECSE W,
propranolol d MEHE I E KA L. a1-acid glycoprotein @& &
OMCHBEARBEr=-0.9400 B WHEE%Z/RUEZA, albuminiBRE & @
MicixBEEE R oE, ®HoT, Ex0XYHFEEET
NicBowTilk, BEEANEYoOMBEAAESRKE, miEha, -
acid glycoproteinRE O EALL FHEHL 2 Z ENHBHLU E,
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5% ®Hai-acid glycoproteinlfi#f EF IV (FLE YHMELES v
K) €B 1 Bquinidined {& N B fE

BIBKLSVWT, WEMAKENFEFETIVCWE, MPEHDa:-
acid glycoprotein(AGP)BEMN LR T 52 L iIck Y, quinidine®E o
FEENEYWOMBEHESESCEKIHMT 2L AHPL £, - 4
EEIETCRLESODCHEBEGESK R, MR FEIFEE
ETNESB VT, quinidine® B HAEM (Vass)Z WA L, FEIC
plasma total body clearance(CLiot)® ML HE EZ B (K1 ) D WA IC
PEEBARRIFILTWEREEZZALNE, LALZABAS, MiElRE
FFEEESTIVICS W T, quinidined&KNBEL{LOERKE L T,
mEENEEEXKoHmoic, HFAHE HFoFEROELVELD
bASFRBLLRLI TERLAR Y, > T, quinidined M3EH H'H
REROEMARETEKEDORANBGEAOEEIC O W THEMICKR
AT 2EHCE. FEHFRTHFOLEE F24£DT,. ai1-acid
glycoprotein@ B O AN LRI 2B ETIVALBELEEZ BN D,
FLEYMES Y PCETHET DL, EBMNICHFEEZTERT
i, mEF ar-acid glycoproteinBEAZELL LR T B2 &
AashTtwa’® ™, KBEICBWTHE, Sy bhCFLEYHZ
5 U THE ai-acid glycoproteinfi#EE ST IV EZVER L. Z O iFBHE
R4 5 L HIC, quinidineo MPEHERHESEKOMMAKEY D
KNBRBICKIITTHECODLTRALUE,

F1EH ABEMNNT A4 -—

LU 5nl/kg 25y PICKE F#H#5 L, 16, 48 Krf]#iC
(LL#16h-F L E VB, 48h-T LE VBEEL X9 ) M3 albumin®
ai1-acid glycoproteinif® . quinidine It #f v IE &5 & H KW 4 K
(f)BUm#E — MM AR (Rs), SHCHBEERTEOELT
MEEGPTE fFim i & % & LU = (TableX 1), FLE MBSO
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Table X II. Physiological Parameters in Turpentine 0il-Treated Rats

Control Turpentine?®’
16 h 48 h
GPT(Karmen unit) T Y e 20,60+ 101 186" == 153
Albumin(mg/ml) She o 1od a8 ot Ut 230 e e 1Y
AGP(mg/ml) 0.142 = 0,011 0.466 + 0.0457 AL e i S R
HBF(ml/min/g)®’ 1 1 590 8 P — 1,08 50010
£ 0.332 + 0.009 0.234 + 0.020°’ 0.079 + 0.006"’
Ry ¥’ 1508 0. 02 1.19 £ 0.03"? 0.704 + 0.0207

a) Determined at 16 h and 48 h after the injection of turpentine oil at a dose of
0.5 ml per 100g body weight. b) Hepatic blood flow was measured hydrogen gas
clearance method. c¢) Free fraction of quinidine in the plasma. The concentration
of quinidine in plasma was 1 zg/ml. d) Blood-to-plasma concentration ratio.
Significantly different from the control group, e) p<0.01, f) p<0.001. Values are
the means + S.E. of 4 to 6 animals.

B if 3 & B OFGPTH &, control A L MR THBLELAZD BN
BPHE, oT, FLEYHBEICESDTTSY NCHFEFERE
JHEhTuwhnwZehPPHERB2LS, —F. M3 ai-acid glyco-
proteinf@E X, 16h-R U 48h-F L E VBT, T Hh £HhcontrolFflE
ORMERTCHISFCHMmMLU =, LAL, miEfalbumini@ & i
control AL LR THEBLCELLR D E, 16h-X% UF48h-5F L &
vEAS, MEFquinidineB@EN]1 veg/mloEHRBTCHRELL M
- B Squinidined fold, TH T H0.234L0.079TH Y,
control B & R TI0X K T T6%8 P U =, Fig.10i&, quinidine
OMPELERE S %bound/freeTCHELED D% MW, M3 o, -
acid glycoproteiniR & % Bi#hiC & Y plotLEH D TH %, Zhb
dplotdh v, HEFEKr=0.987AE 5 h, quinidined M 4 HEH H &
& L Ifii#f @1 -acid glycoproteinB@E O M E, FEWICH W HEHED
DI EDPREHTE, ZOMICHB WT, quinidine® bound/freed
i i#d @i-acid glycoprotein@@E OplotAFH A+ AB T, £
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Fig.10 Relationship between the Ratio of the Bound to Free Fraction of
Quinidine and the Plasma ai-Acid Glycoprotein(AGP) Concentration in Rats

Control(O), 16 h- (A) and 48 h- (@) turpentine oil-treated rats. The line
represents regression line (r = 0.987, p<0.001).

YHMX1.18TH 5 Z L iF, quinidine® — L o 1-acid glyco-
proteinBAh DR P L /KA L TVWDIZEEZRBL TV D, &
DHFIE, quinidineD MIERE 1 £g/ml T, controlBFIC B 1T 5 KEY
OMMPEEH & SHEEELD D B5H2YA, albuminZy ¥ o i o ifin 3 5% 4> &
HELTWBZLENREIAEKERLE—HLTWS,

W2 R RGO I B 2K )

Quinidine 3.0, 7.03% % Wix12.5 mg/kg#, control R U5 L BV
BICHIEL, quinidineo MR E %= RERFAIC N E U = (Fig. 11),
TLEYBBICBWT, quinidineoMmiEF @B T WIFhoEs R
BWTHcontrolfiic R TE<L., £, MiH S Dquinidined
KOBENZSH S H =, Control, FLE VB L HIC, quinidine
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Fig.11 Disappearance of Quinidine from Plasma after Intravenous Injection
in Control(A) and Turpentine 0il-Treated(B) Rats

Quinidine sulfate was injected at a dose of 3.0(#), 7.0(A) or 12.5(@or0) mg/kg as
quinidine base. Each point represents the mean 4= S.E. of 4 to 6 animals. (¢ A @):
48 h-turpentine oil-treated rats, (O): 16 h-turpentine oil-treated rats.

o I #HE S D% ik biexponential curve TR & ., two compart-
ment modeliC € - T M#HT LU /= pharmacokinetics parameter %

TableX Mic R U %=, Control R UTLE YEEORMMIEFZIRTO
quinidineB@BICEWT—ETHY, CLERvEASEB LALLM
W7V 777 ACL)E, BEROMMELDBICHRBLL T E,
Z O quinidineo Ift 4 h 25 B 0 dose-dependencyld, 4 i K
(Ve)iCdose-dependencyA@EH N nwWZ b kY, FICBIT 5
quinidined EWR Fo R, Bk OBAPICEDEDEEZLB L
- Chotd., T LE B TidcontrolBEEICH A, £ VY FELU vwdose-
dependency% /= U 7=, 48h-T VE VBB T BHCLoik,. BE R
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Table X1I. Pharmacokinetic Parameters of Quinidine after Intravenous Administration

control 48 h-turpentine 16 h-turpentine
. 3.0mg/kg 7.0mg/kg 12.5mg/kg 3.0mg/kg 7.0mg/kg 12.5mg/kg 12.5 mg/kg
a e e.t) cd
A ()lg/ml) 1203 1,26 2.03 ) 2.41 ) 4.59 7.05 ) 2.86d)
+0.21 +0.05 +0.19 +0.10 +0.20 +0.67 +0.16
c) cf f
B (pg/ml) 0.232  0.560 1.29% 14" 2,975 6450 1.79®
+0.013 +0.015 +0.11 +0.04 +0.20 +0.45 $0.03
d (min“) 02223 0.178 0.186 0.253 0.1583) 0.163a) 0.144
+0.016 +0.011 +0.027 +0.016 +0.022 +0.028 +0.036
c.e
p (min~") 0.0148 0.0131 0.0126 0.0244"” 0.0131? 0.00978%®  0.0101®
+0.0007 +0.0003 +0.0006 +0.0006 +0.0006 +0.00044 $0.0002
a
k'IZ (min") 0.121 0.0908 0.0856 L2 B 0.0722a) 0.0696 ) 0.0685
+0.010  +0.0079 40.0116 +0.010  +0.0112 +0.0144 +0.0212
k21 (min“) 0.0698 0.0640 0.0837 0.0982 0.0687 0.0839 0.0621
+0.0076 +0.0043 +0.0189 +0.0082 +0.0112 +0.0147 +0.0147
c c.t) c,f
kel (min_1) 0.0476 0.0363) 0.0291c) 0.06290 0.0304 0.0191 H 0.0232”
+0.0012 +0.0009 +0.0011 +0.0022 +0.0004 +0.0006 +0.0002
Ve (1/kg) 3.4 3.86 3.80 0.845') 0.957') 0.943') 2.70”
+0.18 +0.11 +0.16 +0.021 +0.042 +0.063 +0.11
f f e
Vgss (1/kg) 9.32 9.32 7.97%) 1,86 1,080 1.65" 5.59%
+0.32 +0.29 +0.36 +0.06 +0.12 +0.06 +0.36
o cil) cf f
AUC ()Jg-mln/mll 187 50.2 ) ”4(:) 56.7') 241 709 ) 201 )
+0.7 +1.3 +3 +0.7 +9 +43 +9
f cf) el f
CL, (ml/min/kg) 162 140%) 110%) s3.0'7 291 17,959 62.6'")
+6 +4 +4 +0.7 1.4 + 7.1 +2.9
c f ct) c;f e
CLb (ml/min/kg) 108 93.28) 3.4 ) 7553 ) 41.3 25.4 A 52.6 )
+4 +3.6 +3.6 +1.0 +1.5 1.5 +2.4

The values except CL» were estimated from plasma concentration. The value of CLs
was calculated by the equation: CLy = CL, / Rs. Values are the means + S.E. of 4 to
6 animals. Significantly different from a dose of 3.0 mg/kg. a) p<0.05, b) p<0.01,
c) p<0.001. Significantly different from the control of corresponding dose.

d) p<0.05, e) p<0.01, ) p<0.001.
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3.0, 7.5, 12.5 mg/kgic B\ T, controlBEf & LT Fh FH 30,
56, 6534 L =, FLEYHMBEEBHCBT 20 MAEEIE. & &S
BT Z0lZRLEDDOD, controlBFICHARATAKBICETULE
ZEDL, TLEYBCBT5CL.oBAPE, HHBEE(V) L HEARE
BEB (ke )OBNT AR —DRWPICLDZ EAHPL £, &
5 &12.5ng/kgdDquinidine® 73 i B (Vass)id, 16h-K TF48hF L
EYBICBWT, control B L ARXTEALETH3I0ELTIIEA L =,
COVassDWAP I, MBUREFEEETIVICS T 5 /REFE
MmaEd a1-acid glycoproteinREOHMIC L S, 0P ICEDH D
tEZIBHh S,

B3 HrhhH RO WE

Sy MCHBWT, quinidineXiF L A LB TCRB#BEETHL B2
s, BEBTEHEOquinidineD CLoOBP &, 7V 75 VA
DWPYCED bBbOEFEILRD, HI7U753YRE well-
stirred modeliC®D &, (U1)ARATRLELD KHFMmME & EH o i
HEoBEELELTERZNDS,

Eln. =05t iB. Corrie sttt sdtentn Sip bt sl (11)
TableX TicRULEEDK, FOFEREE, S UVEHARICEY L
AEEEB*ZT R E, % Z T, quinidine®fF7 V75 ¥ A%
POHO—HOBEKTH S A E % control R F48h-7 L & » Bl
TH&LE, R E, quinidine Ml F{ED0.5052.3 g/
nlF COEFERETCHEL £, Fig.12iC/R L E & S IC, controlXk
CF L EVili#fe b, quinidined PRI MbBRE 0B NiciEwn
WMEREYU =, ChoORRE. BOEBMERICED S L Edose-
dependency®d &R & BT 5D DT H 5, TLULEVEEOAEX
., WwIFhoquinidinefHFREICS W THcontrol HHEIC AN TE
<, O FXiZquinidineflH|RE O LR & i, H15H 5 40%IC
mMKUE, EFHUEFHER»S (1R CHK-> THECBT 3
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Fig.12 Hepatic Extraction Ratio as a Function of Blood Concentration of
Quinidine in Control and 48 h-Turpentine 0il-Treated Rats

The hepatic extraction ratio was determined in control(QO) and 48 h-turpentine oil-
treated(®) rats under the steady state blood concentration of quinidine ranging from
0.5 to 2.3 wg/ml.

quinidined XM EZ /R TCLint ZRKDHE L T H, control KT F L E
VHBFORMCERLRZETZRODL LR -,

E = (f5 / Ro)-Cliing # 48@n % (Fpef Re)-CLsnr} -+ €13)
-oT, FLEYBIKCB W T, M ai-acid glycoproteini@E D
BmicX S < quinidinen MEEHEFEEXK OB MA, i RoK
T25/ERZUL, FCHCLL OB EZERBDEEFEIALILE,

ChETCHEBTCELLTRBEIAI2EZEYDONBEEAARLSHKOE
BARIEICLoNnDEEBCODVWT, HHEXROBAAL S OHREMN
BEIhTWap'2-19 Wilkinson® Shand® "¢’ &, HEAEIZ VUV 735
YACLint)D/hEnWEYoFmH L, MBEOE/{SRICKFT
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2H, KERCLt2boEEDoFMERE, MEELNELEESED
THOFBEBY*»REZT RV LZHELTWS, LaLUL,
quinidine® & H B FBREOCLi i Z oYL T, MmIEE
HEREALTFMEROBEBRICODVWTRE—BLERRFE L TW
2, Guentert R UFBienH 7", MU EKRICS W T,
quinidine®dCL, A", ZOMPEEHERKEXORPOREEZZT 2L
CEERELTWS, — %, Mansor® X%, BEES v O E
WERICBWT, ai-acid glycoprotein® &E M IC & 5 quinidine®
MPFEEEOERKESEOHMA, quinidinedCLh2EFBICHP cH 5 2
EEHELTWSE, SEFLEYBCBVWTHOAERRE,
Mansor5 O HE* HRT H2HDTH 5,

BAm MBOMLMBBEAELESEKLOMHE

FLo2HCBWTRREE DK, 16h-RT48h-F L B VB TIE,
quinidinel2.5 mg/kgpEBE DO D M B (Vass )X, controlffiic E R
FHhEFLIOKRTTIFRA U =, FZ T controlLSFULEYVHRIC
bW Th, B R, . OB Squinidined Kl % JE
L 7= (TableX V), HHBOKfE X control B C X, 16h-5 L
VYBETIE28-39%. 48h-F L E YBETIXT6-8138AP L. Zhd 0l
FVess DBPBICELLE, #-5T. FLEYBICBIT BVissD
B, B> FTORPVPCER T2 DL FEZAB LB, 708 K
WO, DEHNFHEE (Vass) ) KCAKEZLREBEZE51H2L, BiClk
fo bt MBOAE)EOHEFRERMEEBEID DA, EBIC, EWo
B, b oMBICOVWTERNLUERBE T W, Rl Y
control¥ 16h-, 48h-F L Y BIC BT WL D5 v h OKH & £, ff
ZplotULTWiEHFEOHMEHEEREFT L &, Fig. B3 R"T DOk, 8#H
LEIRToOEBRICBVWT, KEf,oMiCiE, EA%*E28 0
MeEAZED B N, FB2HEICBOT, KLATMEELIELE AR
ofiic, EWEHBLEORES, MBEUTMEFDOPHICE > THES
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c2hdZbirhRNE, Al K fooMICcH A% 85 HEEN
BHLhEZER, TULEVHBESICE 2 MOl WD A,
f,DBPCELODTOAREIERBIEAEDDTHHILZRBLTY
5, T TCFig. I0TCRULEEDIC, control R FF L E VBMHIICS
5 MEEH D ai-acid glycoproteinfB & & quinidined £, @ [H] i< .
HEEBEr=-0.987¢EHICHEVWHBEELIAZD S L, 2T, Tl
EYBICB T 2 Viss DD WK oA X, mird ai-acid
glycoproteinRE O LRICER I 2L RSz,

Table XIV. Tissue to Plasma Partition Coefficients(Kp,vivo) of Quinidine
in Various Tissues in Control and Turpentine 0il-Treated Rats

Control 16 h-Turpentine 48 h-Turpentine
(change¥)?’ (change})?’
Lung 71345 446 b Ak T LS L L2 14.8 + 2.4( 80 )=’
Kidney A e (8 20: 22250089 )k? 5,638 = 0:22081 )22
Spleen 24.7 & 0.5 117 553 i gy, G A 5972, = 00660716
Liver AT Sel- s 1429 =k 1, 2(39)% 5. 59 = 0.44(¢ 77 )=
Heart 9.88 + 0.43 T2 T2 2Rk 1.98 + 0.29( 80 )=’

Values are the means + S.E. of 5 to 6 animals. a) Calculated by the
equation: % = {(Kp in control — Kp in turpenline)/Kp in control} x 100.
b) p<0.01, ¢) p<0.001.
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Fig.13 Relationship between the Tissue to Plasma Partition Coefficient(K,)
and the Plasma Free Fraction of Quinidine

Control(O), 16 h- (A) and 48 h- (@) turpentine oil-treated rats. FEach line
represents the regression line (r = 0.970 - 0.982, p<0.001).

F/ORE K

FLE oSG, HEEL2MHEDLT., ZoMmf ai-acid
glycoprotein@ B o A% FE L ERH LU £, Control R U'SF L ¥ i
5SSy boRICHWT, IM# a;-acid glycoproteiniB & &
quinidineD MEFEHE K. HEAFHEEr=0.987L WHIEHICH W
HEEERU E, ->T, FLEWM#ES S5y bk, quinidine®
MPEHIEREAREMC L2 XEZYORNBEOELLEZHHET 5 L
T. HH®E ai1-acid glycoproteini#EEFTIVTH D Z L NEEhH
o4
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& ai1-acid glycoproteinlil#f £ F L ICH T, quinidine IfiL #f
HhkEFXREELZ A, quinidine® CLy A%, dose-dependentic
control HEDCLyiCltRFULULLBPLE, ZoZbid, B ai-acid
glycoproteinlfii 3 & 5 IV IC B i} Hquinidined iF #li i} A control Bf
ODFHAICERTHLIMCHBALT DI AL EIEEN I,

B ai1-acid glycoproteinliidf ¥+ 5 JU Tk, quinidine® plasma
free fraction(fo)DWA IV, KB M4 L, £ /FcontrolT v
FEUHEETIVEHICB T Bquinidined fo & Kpfli o M &, & W AHBE
xRSO NE, LDEoFERELS, WHEKKRFEEETIVICS
WT ik, M3 a1-acid glycoprotein@E D Mic K5 <
quinidine® MIEHE HE K SHKHMA, quinidine® Vass D WP D H
BT CLeXKe OBMAPVICHEFELTWD I ENEHEE,
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LS, FEEEEDWOETIVEWYE LU Tquinidine® ET, EP#
FFEERICBIT 2 ZF0RANHRBROZILEERCOVWTRFLIUTD
SwmErEr.

(1)

(2)

(3)

(4)

LR BFEEESTIVICH Y T, quinidined Ifi 3 8 1 & &
BXROHMOLEO P HBERPHEBIHRIBAILTWDZ L,
¥, FHHEEMER EHFMFER (HBoETICIVLHF 77U 7
FUACLiot )PP LTWDBZEEZHLDICUE,
FMETFNICBT28BEMEEO MBFEOHESEOHME,
Mm#E a1-acid glycoprotein(AGP)BE DO LR IC LB Z L2
MU E, ’

MO a1-acid glycoproteind® & ik, DU (L K KT B E
(CCls)» 4, N-nitrosodimethylamine(NDA), allyl alcohol
(AOH), acetaminophen(AA), X UFbromobenzene(BB)JFREEEE 5
icBuwTHMUL, ethionine(EN) FEEEEF IV TCHEHELE T,
galactosamine(GalN) [fFEEEE T IV TR A U £, FEZhbo
EKYHEFEEETIVHICBWT, SEEMEEYo MEET T
A Xk, M3 ai1-acid glycoprotein(AGP)BEBIC K< FE %
Z., MmiEalbuminBEOLEBHICITIF LAY EBIA W L
S MCUE,

JFEE2MEDL WHE ai1-acid glycoprotein(AGP) Ift #f £ 5 )L %
AT, quinidine® MEEEHERESEKM M, Vass P Kol % B
hEEDZET TR, FFMEXRMER)ZE T, ZoRKE
ChiotZ®MAb B2 LZHLMICUE,

AR, FEESHHWETINICB T2 H5EEEEYO K NEE»
AMZARERICKESEMITILEDDOTH 5, SSEEEEY L L
TquinidineZ W TRFULERE R, WEACREFEEROKANEE
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TEHE2REBFEINTIA -2 —-DFHEL L TEXBELERTIZ LN
afE L o, BROMCHHEEROMIE o1-acid glycoproteini®
Eo LR quinidineD AN EHEHORELN L LI L %,
L5707 VA, FHMEERTHEBIFomEIASHLI»MICT S
e T RIE, ChooRmMAE, BEKICBT2EEEEEDDO LY
HETHYHLEREGHHHENICERH2ERHE25A2b0HEILND,
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ABMIXOERICEBEL, ABBSLAKE L ABBELBYIELELRE
AKFZFEER KH GHBCEATBERIOEZELIET.
AFRERETTDICYY, REHAKFE L ABEE*BYILELBXK
YRR HLEBIXOBEBCEIEH#HBLXI, BiC, #fEEC
BYFEFLEERE BUPBREZEICHELT, ABEAXZEREZEREEEA
FPHREOERICEL#HLHBHLLETE T,

AHARAIBIUAKEEERTHoEDOTHY, ToOHBEERY L
HEH LAl EZHEBY FUEBIUKREEER HEFE -HFE
KOPLOBRBMOBEERLET,

¥/, ai-acid glycoproteinO R ICHB H L HBS 2HEZEL
ERILAKZFESER o EHE FAGREHEE UTCHLERD
WECHBIHI LUEHANEEA 2 XI@EEEE LI < EH
BULUZET, EHIK, AMRCAB AR HEE L EBLUKX
PEER BESIRTFHFCESEIHBLE T,

REC, AMMROB2%5 2 TTFaY, RIEBEHBERL OBE %2 B
VWELERBILKZE¥YXRE HDEBBEBRICOLOIPOLOBRBOEEZ X
L. E<@Ef®elL ELTFx9,
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BLIEOER

(1) RA¥E
Quinidine sulfatelXWako Pure Chemicals Co., Ltd. 5 AL,
o REIHERFERELEERHL £,

(2) ®%9

WistarREEHES v b (KE250g) 2#fEA U £, VY 5 1L e 3K I R
BETFTIIVE, AV —-—THCERLUE203MELREBR %, Snl/kgd
BREBRTSy PEBRICES U TERLE. ControlT v b IC i,
FERoA) —-—THosarxHESLLE, ERE, AV —TWErEEM™
WAL FERGUERBICE Z o=, Control K U P4 i 1t & & i B
ESy bomifEd dglutanate pyruvate transaminaseif #4 (GPT,
Karmen unit) D FHEIE, ThEh, 18.6L1290TH - k.

(3) AEREBERS

Sodium pentobarbital KM T, KRAEH %2 # 3 5 LD, 37°C
OfRERECTYy PEBEL, ERESIR-oE, ABHEKREKC
M U =quinidine sulfatel2.5 mg/2 ml/kg (quinidine base¥ L
T) B> S EBEL E, R BERMNCEHIK> S A
NRY VAR ULESY YR HOWTHER2HFERUE,  HFIUELK
#10,000 rpm TCELOLDEEL, MM % sampled U THE, g RN
M Hrit, plasma concentration-time curved ., two compartment
modeliC & - T o k.

(4) 18Equinidine®E O E W IKE O FE
R FIC, 9y b OB#IKICpolyethylene tubing(PE-50, Clay
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Adams, U.S.A.))ZH#HALE, B#IKA S quinidine®bolus# s %
LE#, BESICKR#EIKA =2 —L %ML Tconstant infusion® & =
W, quinidineD MBEHBE % Lpg/mloEHRBICH S £,
Control& MG LR RIF B EMH O quinidined bolusB 5 &Ik, FHh %
H3.79 mg/kg& 2.1 mg/kg, infusion rateld, 101.7xg/min/kg&
27.5uxg/min/kg 1o =, Z ®bolus injectionf 5 & &
infusion rateld B ¥ # 5 # ® pharmacokinetic parameter® & 3R &
y = M3 quinidineB®E D EH KB X, infusionBi s, #6054 #
B hE, EHEREEZ L YEECTO EHI0S M infusionl £
#®, Bk, HFBRIRAT T AK#KD S &I L =, EHSIICMK» 5
K UZsalinex E A URIM U =8, i, B OB BT
Bo&#BE T EPLSHHL E, A, TR D0.05M Tris-
HC1 buffer(pH 7.4) G, teflon homogenizer® - T, K& F T
homogenizel 7=,

(5) EEWRBICHI Bquinidined K, fiff & Ro fll 0 5 i}
FHEBOKEEEZ, KAC-> TRDE,
Ko = Ct / Co
2 A =~ Gioavre 76
TZC, Ciid, MIBRFOEWB/E X, Co.ai ld 2058 Mhomogenate
HoOEPREEXXRT. Gk E#RknALoHELSHLEMBEFEDR
B3, FEBoBA, Cl, F@#kmnr»romonrzEzHo k.
Refitd, 2MOEWBRE Co)ZHMEL, KAXEY KDL,
Rb = Co / Co

(6) Quinidine® E¥&'™’

it ., i #% K& L #homogenate M quinidineld, Nishiura® @ f
Lo THBLESE, HPLCKTERLU £, bbb, M\, I
#Msample(100£ 1) %, 0.1N NaOH ImlT7IL AV H L U E#,
benzene 3ml CHiM L., % ®Obenzene2ml % MW L T, ME&E L -,
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#l M homogenate sample(0.5ml) ik, 1IN HC1 0.5ml1CEE#E & U = £,

dichlormethane-isopropanol (4:1 v/v)B&#¥3nlTHE L. FRE
ZBFREL, KBZ&MU L, ZOHOKEIIC3 N NaOH 0.9 ml% hn &,
dichlormethane-isopropanol(4:1 v/v)E&#W3nlTCHHEI L., TOFH
BE2nl %= EZRE U =, BEHZE#HOKE %, methanol 100 1
THEMULU, TD20p 1%HPLC columnic#E AL . fEMH U EHPLCO
ﬂﬁ&Uﬁﬁ%#%U\—Fkn‘T

Instrument : Jasco Twincle (Japan Spectroscopic
Ca. . Btde)

Detector : Fluorometric detector FP-210 (Japan
Spectroscopic Co., Ltd.)

Column packing : TSK Gel 0DS-80Tm (Tosoh)

Mobile phase : Acetonitrile : Methanol : 0.01M Phos-
phate buffer (pH 3.0) = 2 : 2 : 6

Detection : Ex. 310nm Em. 380nm

Flow rate : 1.0 ml/min

Internal Standard : Propranolol

() R0 E

M3 Frquinidinef® & lug/mlOEHRBICS W TN U -~ Sk
(Cp). FrdMrifirh (CvP) D quinidineB®@E M 5., KA WK > T, Il
HWERE)EREHLU E,

E = (Cn = th) 5 Co

(8) B ifn 3% & o> F & 29’

Sodium pentobarbital k& F., T v M 237°CoHF K EiIcHEE L.
IEhr#icE-> THBLE, Hydrogen Monitor(PHG-300, Tokai
Irika Co., Ltd. )0 EBR %, WAELICEEL, v hic, 50%
hydrogen gas% 14 A & ¥ =, Ifii 1 ® hydrogeni® & % .

50



Hydrogen Monitor CRERFMICHIE L, KA /K-> T, [ &
(HBF) & H i U £,

HBF = 0.693 / Ti.2 ml / min / g

ZZ T, Tis28, FFIfidrhydrogend - Wi # £ 9,

(9) Jfhomogenatelc & i+ 5 1% B

frm& %, 0.25M sucrose-0.05M Tris-HCl buffer(pH7.2) T
homogenizel . 25%homogenate® {ER L %=, Z M homogenate %
1,000 T54r, W T, 000eT20HOL2PEL, ZoLEE A,
COLE(ELERBRE 10 ng/ml)ic, ExHnicotinamide adenine
dinucleotide phosphate(NADPH)0. ImM& MgCl-15mM%% Ufquinidine
0.5xzg/mlZ&iMmUL, 37°CTincubationl 7%, 1043#, 1 NoHCI
InlcRIG:2EIEdE, BFEL TWwdquinidinez ER U %,

(10) Ifn## GPT¥E #4:
Shino Test Kit(Shino Test Co., Ltd.)TE& LU £,

(11) #BEHERBREOER
Lowryb O 82 ICE-TEB ok,

(12) HMEEH#EM M T
Control * (LR ETEENMOABRZERED, REEZ5LL L
T. Student’s t-testic K UWREL &,

F2HEOER
(1) Quinidine® ¥l #homogenateRs &
XK Uktsaline2 A DEAT 2 EEEIIC, FEBO XK

K2 H WL THEMHABER MU =, BEHICAHRE B
WU, 428 »0.15M KC1-0.01 M phosphate buffer(pH7.0)T
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homogenizel 7, HBhomogenatenN D KA LRI, FHWBHET
fTok. EBRRIC X, semimicro dialysis cells(Sanko Plastic
Co., Ltd.) ¥ semipermeable membranes(Sanko Plastic Co., Ltd.)
FHuwi, Semipermeable membrane? (& & A T— % @ chamber(C &
0.15M KC1-0.01 M phosphate buffer(pH7.0)%, 5 —FH D
chamberiC iX, quinidine 1z g/ml% &% LU 7= ##homogenate?®&E & %
FhFhlmliFE AL, 37°CT16KE[H incubationl %=, EEL. B
homogenate® incubationit, 4°CTH Z 2o I, KEo.t.vitrold, &
ACE->-THEHLUE?S,
Eo.r.vitro = Ct / Cf

={Cb + Cf) 7/ Cf

2] +d ¢« Cara51 L CE
ZZ T, Ct, Cf, Cbix., Th £ hquinidineD P total BE. I
HEARURE., RUKGEHRER2EXT, diz. HFRFEE (Z Z T,
d =5) %, Ca,air1 &, HFHREEMhomogenateF D & & M quinidinei
BExXT,

(2) ifn 8% pHo 30 2
iM#&EDpHIE, >V VI BIpHA— A — (MCET02, Tokyo Chemical
Laboratories, Co., Ltd.)ZHWTHZELU .

(3) MEEHELEAERONE

Quinidine MEH|E %, lpg/mOEHERBCHELED L,
FTAREKD S HEINU £ I3 % samplek U THWE, 1M Phosphate
buffer(pH7.4) 0.1ml% M3E0.ImliCEH ML, MO pHE 7. 4iICc FTWEEL
ot Z Msample Iml%, Molcut T LGC(Millipore-Japan)#% f
THRAEBCAHT, BB 012/ E, Plasma free fraction
(f) i, KAKE->TRD L,

o = LF ¥ "y
ZZTCCfik, @B P DquinidineRE %, Cold M P D quinidineld
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BE&Y,
BEIENKR

(1) RAFE

dl- [3H] Propranolol(27Ci/mmol) % Uf ['4C] salicylic acid
(56mCi/mmol) (X Dupon/NEN Research Products® & A U 7=,
dl-Propranolol, quinidineM Fsalicylic acidikWako Pure
Chemicals Co., Ltd.® b ®, O RAFEIHRHEKHZHEHL L,

(2) &%
Wistar;RHEtE S v b ((KHE250g) #FEHLE, WME{IRBEHFEE
ETNE, BlIEELEEOHFETIERLU &,

3) EYomEEOEMSHK

Control R UMHB{LIKEHEEFE S v b F K##IkAh 5. heparinfl
BLEYY Y TMEZFERL, ZoMm#E%10,000rpm. T 305 B
L. m#E* /=, XP@|_ENLpg/nld LD, MBPICED*%
;) | S EYWomPEEAEEAEIE, BT LFAEKORIEA
BicEYRDE,

Tris(butoxyethyl)phosphate (TBEP)IC & 2 A MWEMRK SIHEE
B, TBEPOBRKEBEDN200g/nlk b5 LD, ethanoliCHEM L =
TBEP 5 1% Ifi#ff sample ImlthiCE®EMULU THB Z &2 - &,

(4) EHomEEHELGLEDHEREOMM

Mmoo EYIRAICEL>TEREN D,

P PR R  d R SR T e a  a (a)
CZTC, CridmiEdhoEHEEYRE, CL°°, CQ'°RUC'*PEELE
HL@1-acid glycoprotein, albumin® UL < (& lipoprotein™ @ & & Kl
XYW B|EEET. Langmuir@ R ICEH &, EWoMBFEEHAE D
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BAEE BEESRCBwWTKRAKCEI->TEH#ETLS,

C' = X KiPiCe
ZZT, ni. KRUP EMPEHEZE iORKSRMOE KEERRV
HHEREZ2XT, -oT@AE2ERKIT Z L.

Co f L= 1 + Zoi s Py

(Co - C¢) / Ct = Bound / Free = Zn;K:P;
HoT, EWomEEHNEESLNPEEAERE L o HE X, K
{~Bound/Free, BiEHICEHERE R &> TREFL £,

(5) EHoOER
a) Quinidine

MmagE20x1), BBGBOx1)%, 0.1IN NaOH ImlT7IVAVHELE
#. benzene 3mlTHIM U, % ®benzenef2ml% H|dDtest tubell £
MUE. ZHhic, 0.5N HoSOsZ MM A, BHIHI U, KB o SGEHEH
MELU =,

Instrument : Hitachi 650-10S Fluorescence Spectro-
photometer
Detection : Ex. 350nm Em. 450nm

b) Propranolol X Fsalicylic acid
MmaE 50 DETEHE (50, 1)Dradioactivity® liquid
scintillation counter(Aloka Co., Ltd.) CHIZE U .

(6) MEEHEBRBEOER
a) Total protein

Lowry#82) THIZE U .

b) Albumin
Albumin B-Test kit(Wako Pure Chemicals Co., Ltd.)CE &L .

54



¢) Lipoprotein®3’

148 (CKBr#& @ AN L = 8, 105,000g T ASKE M .0 % /7 v, I8
lipoprotein® Z O EWEHICHEEL =, FEHL U 7= lipoproteinid,
Lowry&82  CTER U £,

d) a1-Acid glycoprotein

1) ai1-Acid glycoprotein®m Ff®is4’

{KH 250-350g» T v b IC turpentine oil 5ml/kg% & F# & L,
ASREFHI B IC MM % FEHUL L /=, CoIMmEgEE,. 3,000rpmTE S HE L
il 3¢ % & 7=, M D ai-acid glycoproteinld, TF it @ schemelc
- THHEL E,

O RELBECE IR

TLEVHMESS v b (60 ml)

RB7 vE-TLEM (KARKE21Y)

12,000rpm x 20min

| |

Supernatant Pellet

«— 103TCATpHS3. 0iC 3 #
12,000rpm x 20min

| |

Supernatant Pellet

!
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!
0.05M Acetate buffer

(pH4.5) THEHT

@ DEAE-Sepharoseic & % 8
®ic, 0.05M acetate buffer(pH4.5) THE#1 L 7= sample®., DEAE-
sepharose CL-6B(Pharmacia Fain Chemical Co.,Ltd.)Z2 W T &5

LU E, DEAE-Sepharoseid. 0.05M acetate buffer T —Wh ¥k
¥ (RE 18/P) LEDOZHWE,

Sample
(0.05M Acetate buffer(pH4.5)TCHEH L EDH D)

<« 0.05M Acetate buffer(pH4.5) %,
0.D.280A°0.05A Fic 2 X CH T

l

Free pass
<« (0.05M Citrate buffer(pH2.6) % & L.
& fraction Iml oD EH 3

0.D.fHA & v fractionZ # %, 1N NaQOHT
pHA.5ICHE L, RAEBHE CEOL2 BT 5,

20mM Phosphate buffer(pH7.0) T#10mg/ml
KLR3EHKNMBIFLT, -30°CTCHRE

@ Davis system® BEXKEIC L 2 K H

DEAE-Sepharose CHi® U = sample%®, Davis systemic & 2 B & ik
ik, BRAUGKB®, TONDIXKEZIITS TIV—%@ L,
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a1-acid glycoprotein®D & % R L . o IVD ai-acid
glycoproteind (LB %> THMY, B LE, ENLESILE
50mM Tris-HC1(pH7.4)- 0.2M NaCl buffert T, homogenatel .
15,000rpm x 25min CTELOTEEL, LEXELE, ZHOLER, B
ek, |AEL L,

2) a1-Acid glycoprotein®i Ifi {§ @ E K

EROFECEIYIYER LU E a1-acid glycoprotein& Freunds’
complete aduvant® B E S L. homogenizer® W TH A L= # £,
FibBEXRRIC, BEORTH002gH Y% 10H M T3E, ETFTH#SEL
. &, Ouchterlony testZB Z &, 5 v b ai-acid glyco-
proteinfifA XK RIMPFE P ICER SN EZ L ZHERL L, I #EHF
BE5 LUEIOH#, salinelc &M UL a1-acid glycoproteini® #
2002 g/0.5ml 2 K ROEFBKAICHSE LE, —HEME 0NE*H
AL ENUE,

3) a1-Acid glycoprotein® & &8>’

7AHa— ZALGT (&S IV{LIEE) . 50mM phosphate buffer
(pHT- )%= MA, MBABERL TIIEBEZHEL =, )R 3 TN
40°CLA FicrHI L =%, ¥l ai1-acid glycoproteinlfi{if %, 5%& &2 5
EORAL, 15mlF290mm> v —LICEBLU &, vk U = #,
EE2mO N %EHiF. Fodicmisanple® T ldEA L, 3HMKE
LE., SHECHEREOLEUBROBERR>WEULE, HEHRL
7= @ 1-acidglycoproteinZ E¥FH L L THVWTREREZERL =,
@ 1-Acid glycoproteinfB /& X, 500ng-5x g/holed@WH ICH W T,
hURBRgoER0 _RLrERBAFKRERLU £,

FATEDOER

(1) R
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dl- [3H] -Propranolol(27Ci/mmol)X, Dupon/NEN Research
Products?» & fi® A U 7=, dl1-Propranolol-HCl, carbon tetra-
chloridefk Fgalactosamine-HClik, Wako Pure Chemical Co.,
Ltd. 5B AL &, Ethionine, N-nitrosodimethylamine,
allyl alcohol, acetaminophen} Fbromobenzeneld, Nacalai

Tesque. Inc. K YA L =, fhoRFEIHKFESZEHL £,

(2) %

WistarRltES v b (KE250g) %, UNMBRIETHEMAL L.
BroXEPHERFEEET VG, TROXYREZBEMEACEKET S
LiCEk-oTER L =, HiE LK FE (Inl/kg), bromobenzene(lml/
kg)id, AV —TWHICHEMREZE, ThETh20% S0XBHRELEIDE
®E5 LU=, Galactosamine(500mg/kg). ethionine(800mg/kg).
N-nitrosodimethylamine(50mg/kg) % Fallyl alcohol (50mg/kg) i,
AR KICERIETHRS L E, Acetaminophen(900mg/kg) &,
20%glycerol BB\ H & L THE L =, XKW G5 224RM#IC, T AR
FrE Vi@ #*EFML, 3,000rpnTELT D22 L IC &Y Mdffsanple?
8Bir.

BEOHHEODER

(1) RZFE
Turpentine oiltX, Nacalai Tesque, Inc. OH D, MO RIFKIFEH

sk mzEMLE,

(2) %

WistarRlEfES v b (fKE2508) O FMIC, turpentine oil(5ml
/kg)Z B F#E UE, HEI6KME = Z48RMBICERICHERL
7= (16h-F L E VB8, 48h-FLE VB EET) ,
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3) "REHREHBRIERSE

Sodium pentobarbitalBREr T, KBAER % #3425 & 5, 37°C
R ECTSy hE2EEL, EREZ2BZ 2o E, Quinidine
sulfate 3.0, 7.03% % WiZ12.5mg/2ml/ kg% Bk H D & AL =,
BEHEE BEREMNICHEBKRIA>OANRY) VABLESY YO 2 HWTIM
BEENU E, U =M %10, 000rpnCHEOSBEL, F00.1
ml% quinidine® EFRICHEH L -, WEROMETIE, B 1 FEL R
i—. plasma concentration-time curved v, two compartment
modeliC € > THr» =, CLoid, KAAMBEEL £,

Chv = CL, / Re

(4) EERBCBTLIHEOA

KRBT TIy bE#EIKICpolyethylene tubing(PE-50,
Clay Adams, U.S.A.)%#H AL £, &I A S, quinidine®
bolus& 5 L%, EHICKBIKAI=—a—L %ML T, constant
infusion® 8 Z 2 v, quinidine® MM HFBE % 1 g/nl D & WK E
IR o=, Control& 16h-K U'48h-F L E B D quinidined
bolus# 5 B&ix, #h £Hh3.8, 2. Tk Ulmg/kg, infusion rateld,
110, 63K 29 g/min/kgk U /=, Z Mbolus injection & & &
infusion rateld, #k# 5 # @ pharmacokinetic parameter® » 3K
»Hr, M3 quinidineBRE O E W IKEIE, infusionta#., &
60 /S hE, 904 [l infusionl 7= #, & % % &Ik, AT &0k
EUTFTKEBER S FERU E, EHICMPE»S KLU Esaline® i
AUB MU 7= 8, b BE. OB BEATIFEO 8% 3 &
PSWHLUE, AL, 4R D0.058 Tris-HCl buffer
(pH7.4) ¢, teflon homogenizer# Hl v K # F Thomogenizel 7,

SHBoKpfE i, KRN ICHE->TKDE,

Ko = C / Co

% 5 = Ca,ar L s
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ZZTC, Ciid, IBPTOEYWRE %, Ci.q:i1 (ZH Mhomogenatefh @
FEYREX*XT., CEI SW@knrrosEGohzmEhEDRE %
3, HFEBoBAE, ik H#HkmnhosBohi@EE2HWE,

(5) JFfhit® o fE

M#Fquinidine@@E A, 0.505 2.3 ug/mlEWH O EH K EICF
ELUE#&R, Sk, ks HFMUE FHEREZ KA
-o-THHLUE,

E=(Cs - Co™) / Co
2T, CoBUC"E, T £ MEFIK X T8Ikl O quinidine
BREX*ET,
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