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CHEMOTHERAPY

Cefpiramide OEHHBITICB L IZTEMEFR OLE

AT
FRAPERLHN 2 AR

(FRR 446 A 15 HRA - P4 F 7 A 21 HRHE)

JFHEM B4 K TH 5 cefpiramide (CPM) DOFNMXEMEHS0ICT 5ENT, rat &
Fivs, 1) CPM OEEHARBITIC 8 & I2T tH oKW, 2) sulfobromophthalein (BSP) DAF
cytosol ADIEE I B & 123 CPM DM, 3) AF glutathione S-transferase (GST) &t
BLIZTCPM 213U T2 XK OKE, 4) FFA vesicle X DML, D2LTRNL 7,
CPM (20 mg/kg) #5 2 43iic, indocyanine green (ICG) 25mg/kg, BSP 35 mg/kg,
bilirubin 7.5 mg/kg %Hi¥5¥ % £, CPM B 5812 <, 120 4 % T CPM DBEHA
BN i 2 T 44.1%, 39.4%, 64.8% Y LT, RIU < AFHEE ORI THENRH
BE % L BA# S % propranolol, metoprolol DA S5 T, VI hOHBE b CPM DEHAIHE
Mo AL MEIIED St o Tz, KiZ, BSP (0.02mM) #%AF cytosol (1.5 ml) &M
L T4 - 7- Sephadex G-75 superfine i k243 L7u~h 757 4—TIik, CPM (45.0
mM) Fimc & v, GST SEAKESE L7 BSP 0 73.8% skl & iz, % 7z, FFcytosol D
GSTEM N T 28EYMOEEB Iz >V TI, ICG PEEEHKi=0.12xM), BSP (Ki=3
uM), bilirubin (Ki=0.039 mM), CPM (Ki=0.74 mM) DRI HOuEBREEFLITRL I,
propranolol, metoprolol IXPAEA TS o, &6, AR vesicle it L VXS 25
WE IgA % vesicle 8% #BLE ¥ 3 colchicine ¥ #i#5 L -84, CPM OHHABTCHEE
BEACIZED & iz o 7z, diethyl maleate iZ & DFFHGSH RE2HAP S #BEICH,
CPM 0fBH AR IZZL Lz o7z, MU EDEER LD, CPM i vesicle & LA EVHEE
R LIIRLY, £ GST # carrier protein £ 3% ICG, BSP, bilirubin % ¥ ® organic
anion L £FOKK CHAEZX s, BHPcHttans L&z 5h, CPM OFFRBEAES
ELTDGST OFFIvsrRB sz,

Key words: cefpiramide (CPM), organic anion, fB#P#{T, carrier protein, fF glutath-
ione S-transferase (GST)

DEC.1982

REMEIZ, FOERNBEORVICLY, FHEHELE
MR 3T B e TE S, B-lactam FDFH < I3 B HE
MR TH20, FHEHEBOH DL L TIicefpiramide
(CPM), cefoperazone (CPZ), ceftriaxone (CTRX) #%
ERESNTWS, ZhoD B-lactam K, BEAEI
A6 o THFE» SEHRBMZE S N5, £ OFRS&X
BHEOLBRVEFHSH TRV,

BEE TS T 3RO NEEERECIZUTO
I hbDEZONTVWE, OFEMAMHERR (FL
LTFb27o—4P-450) R THAACHREAIE
#, @carrier protein L & L THNEE I N 3EK, @
pinocytosis i X DEXD A £ f, vesicle il X DX & h,
EH A HE S h 2%, FTHD,

—Ac i3, FRERIE T D#iX s B-lactam F DM A
DOBITCEBRREL2F-TwELEZILNLTWVSYY,

—%, BEESIR, BHERREDEOFRRERNE
I DWW THKRE L, BFglutathione S-transferase (GST)
BINSOHNEFOHFARXCEELZHERLTVS
AHEME R TEIEL TV 3,

22TH5E, L LTHERBEOWLS D0 DERL
CPM %#tRAL, CPM DB Pkt #e# & GST L OBHE
WCDOWTKRETL 72,

I. #8 & K &

Lz S

K ER B ¥: 9~11 8 # © Sprague - Dawley (SD)
rat # (BW 304~425g: iiiSEE) ®HERL I,

¢ HEERHREEE 2-11-1
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Cefpiramide (CPM): {¥ & % %, indocyanine
green (ICG), sulfobromophthalein (BSP): 8§ — 3
%, bilirubin, diethyl maleate: RI:AIFE T2, col-
chicine, d!- propranolol, reduced glutathione
(GSH): Sigma chemical co., St. Louis, U.S.A,,
metoprolol: BEIRBIIE, WA IgA: 2R € - /¥4 %,

ERAE

1. CPM O rat BHABITICE & I2T ZEER O
% ]

SD rat (& #5~7K) %, pentobarbital sodium
(25~50 mg/kg) DMBENEE I THREL, BABL
7o BEFCRY 27V BIKF 2 —7 @BFr, AKX
®WH) 2H=-a2v—vyarl, H109M, BHTHH
BRI L 2R L T2, EO®R, TOKESHEH
AeBfTTsZeBvmen T3 ICG, BSP, bilir-
ubin # v T, CPM OEHANBITICB L IZTRE%:
BEtL 72,

ICG 2 25 mg/ml ¥ % EBY L, 25mg/kg (rat BW
L0) #N1MTEBIREDEALL (UT, &
AR, BREEROIIIRERIC L TiTo ). BSP i, B
BErERTHRL, 3B5mg/ml & L, 35mg/kg % 5
i L %2, bilirubin i 1 N @ NaOH T# # L, phos-
phate buffer (PB) ®##0%, 7.5mg/ml £ L, pH=
7.4 CFTWEL /2. CPM 3 ICG, BSP, bilirubin # &
D24%, 20mg/ml (0.1M PB C&#) % 20 mg/
kg #HEL, %0 10, 20, 30, 45, 60, 90, 120 ki fE
H 2L 72 (control i3 CPM @ A6 & % 1 4R
DI TEHELL), RiZ, Fr27o—LAP-450 %F &
TIHEYMREEERR 2B THH R ABITT2 2L
Mo Tv 3 FFHEME B-blocker T# % propranolol
& metoprolol D#EXEEK £, CPM O#XERK L D
%% F/~ % B, propranolol 20 mg/ml (&
KiZEs#E) % 5mg/kg T#iE, metoprolol 15mg/
ml (RYKICER) % 15mg/kg TEhETNBEL,
259, CPM (20 mg/kg) %##EL T, RIBkIC, 10,
20, 30, 45, 60, 90, 120 S EZICHHH EFR L 7z, 35
W, FFHEt Db 51 > DK T H % pinocyte 0 5
vesicle = & 2#i% &, CPM DO#iXiEk & 0BgE %5
RZEMT, vesiclec kDX I3 I LBHIoN
Tw3, 2B IgA (1.25mg/rat) OFE 2 &I
CPM (20 mg/kg) %#EL, 10, 20, 30, 45, 60, 90,
120 3 BEH %2 BREL 720

Riz, vesicle ¥k iz EE i &% % £ 77 microtu-
bules % B8 3 % ¥EF D % 5 colchicine 3 mg/kg (4
RICHBR) »HEERAFESL, 3hkic CPM (20 mg/

kg) #MiEL, ®0 15, 30, 45, 60, 90, 120 s34 AH
HEBREL 72,

Wiz, B GSH &25, CPM DA PIMiX i Bk
TEOEI L EM~ZHNT, AN GSH REMD &
¥ 232 LHH ST 3 diethyl maleate (450 mg/
kg) *BEAKLEL, 2 D1h#% i CPM (20 mg/
kg) E®¥EL, F0 10, 20, 30, 45, 60, 90, 120 73
CHEH BRI L 72, HHHH O CPM #ME DORIE 13, R
ML-BEHE2EFhZh20EHARNL, HPLC &%
(HPLC: Waters, column: Bondapak C, mobile
phase: 1/15M PB pH 7.0: acetonitrile=86.5: 13.5,
flow rate: 1.5 ml/mim, $&X:B: 235 nm) ¥ 7zid bio-
assay i (PR VAR L, MEBH: Bacillus  subtilis
ATCC 6633) = THIEL 7z,

fEH-RiX, EHER R ETFRCTHEL, BHO
LE%1.0g/ml & LTHEEL T,

2. BF glutathion S-transferase (GST) &itic B
LT EEEROLE

GSTiEMDOHIE I, B L LT, 1-chloro-2,4-
dinitrobenzen (FIEMIET), EEEE L T, 0.1
M PB pH6.5 ImM GSH %7, Habig 5Dk
HEOZ LD, BHEE3MOnm i TERTHEL 72, &
EEA O ® 2, BSP, ICG, bilirubin, propranolol,
metoprolol, CPM % BF cytosol iz &sfnL, ML 7z,
FREER LEEEH (Ki) iX, s/v-s plot X hkK»
720

3. HFcytosol L BSPO&ES B LI+ CPM D
-2 -

BF cytosol i%, SDrat (93 8%) OF11 A5G L F
» w128, BFcytosol & BSP #5413, BF cytosol
1.5ml i BSP 0.025mg #%/inL, 4°C T30 2 #FE
%, Sephadex G-75 superfine (Pharmacia LKB bio-
technology AB, Uppsala, Sweden) (Z & % column
chromatography (C 16/100 Pharmacia, fine chemi-
cals, Uppsala, Sweden) &9, 20mM PBpH 7.4
TEHL, fTo7: (Bed volume 166.8 ml, 2ml/15
min/fraction),

CPM DRF cytosol £ BSP DESICB LI THE
¥, CPM (50 mg/ml) 2 ml %§F cytosol 1.5 ml iZ &
oL, 10 4% BSP 0.025mg 2#40L 72 & D % 4°C,
30 H#EH®, LR LR U S M Tcolumn chromato-
graphy 1T 7z,

Frcytosol DEHBRE X, A XES (HZA
220) #HWT, 280 nm DEFE K THIE L 7z, BSP i3,
column chromatography T %4 & h /2 & fraction ®
0.3mli20.1N®NaOH 2.4ml &L, EFK
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PRI, FIRSNEH OB 580, 560, 600 nm
TERTROBE A, B, C 235Kk, MIERXE [A
-(B+C)/2] %, BSP#HM@n e L LLEL, K
iz,
HEEZME X, Non-paired student’s t-test & &
T, p<O.0l 2EEEDD EL T,
II. % n
1. CPM @ rat BHABITICB LIZTAMER D
.2
@ BSP#HAKLSKHICE T2 CPM 0EHAHEM
®OZE1L#% Fig. 1z, CPM 0 EYFEDZE{L % Fig. 2
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Fig.1. Effects of BSP on biliary excretion of
cefpiramide.
BSP: sulfobromophthalein, CPM: cefpiramide,
o0—o: CPM (20 mg/kg, n=7), e—e:CPM+
BSP (CPM: 20 mg/kg, BSP: 35 mg/kg, n=5),
*p<0.01
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Fig. 2. Effects of BSP on biliary recovery rate of
cefpiramide.
0—0:CPM (20 mg/kg, n=7), e—e:CPM+
BSP (CPM: 20 mg/kg, BSP: 35 mg/kg, n=5),
*p<0.01

KT, BSPREHTIX control BT LB L,
CPM DIEHABTRAEEICHM & nt, CPM DR
MERY 7D DY AR (ug/kg-min) X, 30
AETUERCEHMENTED, 10 TOBEHAHE
it 3 i control B¢ % 200.8 ug/kg-min iZ % L, BSP
BMEBTIZ17.2ug/kgmin TH D, MHEHEIXI1.4
%THo1o 272, CPMOEIREIZ60 2% TOH
EiMEshTED, 1204 8 % EIR¥E I con-
trol 57.1% %t L, BSPH 5B TI225.2% TH D,
MEI%IL 55.9% Th - 1o

@ ICG #5833 5 CPM OEH Y R D
Z1t % Fig. 31z, CPM OEINEDEAL * Fig. 4 iR
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Fig. 3. Effects of ICG on biliary excretion of
cefpiramide.
ICG: indocyanine green, 0—o: CPM (20 mg/
kg, n=7), e—e: CPM+ICG (CPM: 20 mg/kg,
ICG: 25 mg/kg, n=5), *p<0.01
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Fig. 4. Effects of ICG on biliary recovery rate of
cefpiramide.
0—0:CPM (20 mg/kg, n=7), e—e:CPM+
ICG (CPM: 20 mg/kg, ICG: 25 mg/kg, n=5),
*p<0.01



VOL. 40 NO. 12

CPM pfAMH-ARBITICE &I T B REX OKE 1421

1, ICG #5882, CPM EH-AHE & & [IER
wESKEHZAHNR S h, HYAHERED 05
i TLEDED 120 HMEE THERCHRER T
720 10 TOEHNHEH K, control # 200.8 ug/
kgemin iZxt L, ICG 858 Tix 16.9 ug/kg-min T
HD, control iZtE~x, #DI91.6%LHNEI XN, ¥
t2, ICG ¥ 5B D 120 43 i B 17 5 E LXK i control
57.1% kXL, 22.5%TH D, MEXIZ60.6%TdH
272

® Bilirubin AR 58512 817 5 CPM D EH HE
HROE{L % Fig.5 &, CPM D EINEDOE1L % Fig.
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Fig.5. Effects of bilirubin on biliary excretion of
cefpiramide.
0—o0:CPM (20 mg/kg, n=7), e—e:CPM+
bilirubin (CPM: 20 mg/kg, bilirubin: 7.5 mg/
kg, n=5), *p<0.01
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Fig.6. Effects of bilirubin on biliary recovery
rate of cefpiramide.
0—0:CPM (20 mg/kg, n=7), e—e:CPM+
bilirubin (CPM: 20 mg/kg, bilirubin: 7.5 mg/
kg, n=5), *p<0.01

6 I ¥, Bilirubin 858 T3, CPM DEH-MFEM
RO 30 HMETE, FUERD 60 S E THAERICH
flEhTBY, 105 TOEHPHENEIX, control #¥
200.8 ug/kg*min Xt L, bilirubin 58 T2 78.4
ug/kg * min & DK 61%23ME S i, %72, 120
S BT B EUE L, control BE57.1%zxtL, bilir-
ubin SR TIZ37.0%TH Y, MH|H*x35.2%TH
27,

@ Propranolol #5872, BINED 20435 5
60 T TERERED S Ll BEH A K
BRERZRBDShiEho Tz,

® Colchicine, diethyl maleate, metoprolol,
IgA 5B T3, control B L k& L T, CPM DfH
HNHEN &, EINEE b CARERFOONLE D>
feo BERIRESRFOERN ZBH &% Table 125
3, ICG, propranolol #ff#Ti3, control #ictb~
B+ ROV LEELA SN, —H AR SN
Tz,

2. FGSTEHCBLIZTREENOKE

CPM 0Ol #%C GST 5L Twa LT hid,
ZXEYBGST IKESL, GSTHEHEHE*HEET L&
BEIOND,

HEHOKi Lt [ HEF A % Table 212 =~ 7, A
GST &Mt U TV BEE 2R U 7o B H 2 MH I 3~
3%k, ICG, BSP, bilirubin, CPM &% 5 7=, ICG ®
KiiZ, 0.12uM EFFGST M L TH L #E W FH
Frnl, HEERXIFEEHB TH >z, BSP 23
BRAEELERL, Kik3uM TthH-7:, CPM L FF
GST M L THENBEER2RL, (Fig.7) Ki
i20.74mM TH- 12,

3. Hfcytosol & BSP DRI B L IZTEHEEA
DEE

BEXREETR S /- BSP £ CPM ORR S ERIC
HFGSTLOHEATOLROINZ L E ) » 2ratff
cytosol i BSP ##shnL T4T - 7z column chromato-
graphy I TR L 72, £ D&ER, GST @ peak frac-
tion i B 17 2 WIEEE 280 nm %4 7- D D54 BSP &3,
BSP M8 5.03nM izxf L, CPM & 5# T
%, 1.32nM & BSP O GST SENDE S DET S
FH S, BSP HEMBCHN, 73.8% DS HHE
&hi: (Fig.8®, @),

1. * -

B-lactam R D ABIXER I B EED b D%
ZO6NTWw3Y, ZOEFRIVWEFHASHL TRV,
EYOETEFANEEER L LT, BEEITOEZ U
TObOBEZ STV, OFEMRH#HBEEXR (=
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Table 1. Amounts of bile excreted (u!/min-kg, mean+tSD)
time (min)
10 20 30 45 60 90 120
drug
CPM 60.9+15.8 | 53.6+10.1 | 58.5+18.8 | 58.2+13.9 | 52.1+25.3 | 48.6+13.9 | 42.4x11.1
CPM +propranolol | 53.1+ 9.5 | 44.9+11.4 | 40.2+11.7 | 33.9+ 4.7%| 32.2+ 3.4 | 30.8+ 7.8 | 28.9%+ 7.7
CPM +metoprolol 57.2+15.2 | 54.9+£12.8 | 51.1%+12.1 | 52.8+14.9 | 53.8+14.5 | 39.1£11.8 | 46.3%10.3
CPM+IgA 46.6+18.4 | 51.8+12.8 | 52.3+20.3 | 50.9+ 8.2 | 47.8+14.2 | 50.5+£14.7 | 42.9%£17.6
CPM +diethyl maleate 64.6+12.1 | 59.1+£15.0 | 65.3+23.2 | 44.5+17.6 | 45.0+12.2 | 40.0+ 8.7 | 36.9% 8.5
CPM +BSP 42,7+ 7.6 | 55.4+14.0 | 59.2+11.7 | 56.9+13.0 | 69.3+41.4 | 40.9+12.5 | 36.7£17.8
CPM+ICG 38.1t 6.6 | 29.6+ 3.8%( 26.4% 0.8%| 18.2+ 2.5°( 21.7+ 4.0 | 23.4% 9.0*| 24.5%+ 5.9
CPM +bilirubin 55.7+11.4 | 55.1t 8.3 | 55.3+11.9 | 51.0+17.9 | 46.5+14.2 | 48.0+19.9 | 43.6%15.3
CPM +colchicine (15") 57.8+ 8.7 44.7+13.7 | 40.7+12.6 | 22.5+ 5.4°| 36.1+ 7.6 | 34.0+ 8.4

* p<0.01
CPM : cefpiramide.

Table 2. Inhibition constants (Ki) of
various agents for GST

Inhibitor Ki (mM) Inhibitory effect
CPM 0.74 noncompetitive
ICG 0.00012 noncompetitive
Bilirubin 0.039 competitive
BSP 0.003 noncompetitive
Propranolol nd (=)
Metoprolol nd (=)
nd: not determined
s/v
CPM
0.47mM
54
control
—6.% 0 0.5 s (mM)

Fig. 7. Noncompetitive effect of cefpiramide on
GST.
GST: glutathione S-transferase, s:concentra-
tions of 1-chloro-2,4-dinitrobenzene, v: initial
velocity of GST, Ki=0.74 mM

ELTHF b7 uo—L4P-450) #ETHHA~H#EH
2 &p&, Qcarrier protein t #£& L THARE S
% #%B%, Qpinocytosis iz & DEID A £, vesicle i
VXIS NEHAN~SEM S h 2888, FThH 3,

SE, RROZEHEMBGTEMEATH S CPM i
WL D DEWEHAL, ThsDEWHH CPM O
HABITICB L IZTEEBLRINL 72,

29, FEVRBERRZ2NT2EDLLT
propranolol®, metoprolol¥% % #h CPM ¢t #H
5L, CPM 0EHABITICB X i3 THEDRHE
RROEBIIOVLTRITL I,

Control i L& L, metoprolol #tBE i iZ CPM
OREH AR, EINE: bEEEREDSNED
o 7zo —7, propranolol it & Tix, CPM OfH}H
WNHEM B IC RERZERIED S st 5 7248, EINE
i, 20, 30, 45, 60X TCHEHEZLEH S5Nh, Lit4
HME¥HT 3 &, control B H~# 30.9% D EINE
DETHZO SN, ZOENEDETOERI OV
Tid, BH & (Table 1) #3, CPM MM 5 ic it
~, propranolol ff HEC R A L wWEAMN R S h,
20, 30, 45, 60F W BT B FEHETHEKE T 3 &,
control FZEE~<#] 32% DIEH B OB D 5 B
Z & » 5, propranolol $tHEEIC 817 2 CPM O EIR
ROETR, BAROBELVEEL - alEEtEsHE - &
Zzohi,

Z DEEKEF X, CPM i propranolol % metopro-
lol O EMIRNBBERRENT 2EKR L 3Rk - -8
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Fig.8. @ Binding patterns of BSP to liver
cytosol.
1:GST peak fraction
©@ Binding patterns of BSP to liver cytosol
in the presence of cefpiramide.
1:GST peak fraction

AMERREEL L E2TBL TV,

X, CPMOBHANEITICB X IZ ¥ organic
anion D EE ®* FH N 3% 12, CPM & ICG, BSP,
bilirubin # 2 h Zh AR S L TRE L & 2 3,
ICG, BSP, bilirubin % ¥ @ organic anion #tFET
i3, control Bz th~, CPM JEHAHEM &, EUNK
EHYEHZMEBR OGN, bobEDHLIKSR
05T % &, HFAHEME L, organic anion
BTt control BED 1/12~2/5 2@ L, EINEZ
organic anion &f i3 control £ ® 1/2~2/3 T®H - 7z
(Figs. 1~6) .

IhsDER® S X, CPM & ICG, BSP, bilir-
ubin 7%t ¥ @ organic anion 33t O NE X AR %
WAOHEME O RHM A B, 233, organic anion DF
TR ICG Bt < CPM 0 B A, EIUNE D&

YLD R 1008, ChiiZEH REEOKYD
LRELTWEL#HA SIS (Table 1),

CPM DREH-PIHEME & HB H- R o> HE itk Bk & oD B
DT, WEYMrat TRH L, CPM i organic
anion B X HH 8/ Vv 2o+ 4 F, BHEY V7 <
— MCIGET, BN O E L 3R 2 HEER I &
DHEHABEM AN T V5 L& L T3,

—7%, #FHS%L, rat iz colchicine #fi# 5 L, mi-
crotubules # B L, ICG 25 L f- £ 2 %, col-
chicine ¥ 5. 8% T, control Bz ~, ICG o 4%
HARMOBE, EHHAHEHROEELHD B 5
Nz ehs, ICGITiE, vesicle 8D AKX
NIRVEET LI L RTBL I,

SEIDOER T, CPM & ICG i3t B DOIFNMXER
REB I ENTHANTYS, CPM b %72, vesicle %
ELBRL TV BN Y S e~ 50, colchicine
*Hi#& 5 L, microtubules B8 L, vesicle D#) %
EIEDLHETOCPMBLEERL, & 5612 vesicle T
FRABEE N DUWRIgA L DHAEBR%21T- 72,
FORR, WTFhbcontrol Br IERELXTAD LD
27z, DT kid, CPM OiFA#IXIC vesicle route
BRBEMREL TRV ERTBLTWS,

3T, EVMOFANBXERIC b %A carrier
protein iZ IZEH DO b OB SN T 3788, &
DERTIX, glutathione (GSH) fa&wkEL, ®HE
& GSH ## U2} 21EM % b D glutathione S-tran-
sferase (GST) O carrier protein & L T D& F
Bl

£¥9, h7L70= 777 4—12 & BHF cytosol
SE &, BSP L DS EBRTIZ, BSP i, GSTiF
HoE—-—27ic—BLTHENR SN, (Fig.8) CPM
hHobbUHEHML TIT-> RE%EDOER T2, BSP
D GST FENDOREEOMFEHBED SNI, DT E
iz, BSP & CPM 0@E B GST &S T2 %R
BLTWw3,

SEIOEETIX, EBICKESE L CPM 20HIFE X
fToTwixwds, A 5%, mouse D cytosol 43 &
& “C-CPM t DHEEEEBR T, "“C-CPM 4 GST 4i&
KEBLTWwE I ERRL, &6, ICGHMT &
D, “C-CPM O GST SENDEERIZET T2
ExRLT,

ZDZ kX, 5ME®BSPDGST HEBENDEEESD
Mk ss, CPM O GST SBENDHESFICL2bDTH
LZEVHISEIOHHBEETITHBLEEIONS,

25T, GSTHEBEEREHKEST 5 L Thid,
FOBFELELHEEINL EE L 5N 2, BF cytosol
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4@z ICG, BSP, bilirubin, CPM, propranolol,
metoprolol 2¥ANL T, GST &M DIH WM %17 >
fe& T3, ratiz®WvT CPM OEYABITIcERE
5 % 7 5 - 7z propranolol, metoprolol (3 GST &4
L Z2vet, CPM OfEHABIT % FEF TSI L
7: ICG, BSP, bilirubin i3#BEic2i3b 28 GST &
% FAH P L 72,

Zh s DR IZ, CPM i propranolol, metopro-
lol £ ixR7% Y, ICG, BSP, bilirubin & i3 GST %2/t
L 7 36E DO KERE THF MR & 1Ty 5 ATHENE % AT
LRERTH- I,

¥, BEYOHHEEH (Table 2) ¥ R 3 &,
CPM 3B ATHD, GST~AOKEESHIX4F (ICG,
BSP, bilirubin, CPM) O Tizb > & bF e HF 2
SNle 72, ATAZURINTT 74 —DERIZE
WwWT, BSPOGST AE~DRKES £ HE T 2 DIz,
CPM (45.0mM) i BSP (0.02mM) D#y2,250 f&
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Effects of various agents on biliary excretion of cefpiramide

Atsko Guji
Second Department of Internal Medicine, Teikyo University School of Medicine, 2-11-1,
Kaga, Itabashi-ku, Tokyo, Japan

The effects of various agents on biliary excretion of cefpiramide (CPM) were investigated to
clarify the transport mechanism of CPM in the rat liver. Indocyanine green (ICG) (25mg/kg),
bromosulfophthalein (BSP) (35mg/kg) or bilirubin (7.5 mg/kg) administered 2 min before intra-
venous administration of CPM (20 mg/kg) reduced the biliary excretion of CPM to the extent of
44.1, 39.4, and 64.8% respectively of the amount of CPM excreted for 120 min without these agents.
Propranolol and metoprolol, mainly excreted in bile and metabolized by mixed function oxidases,
had no effect on biliary excretion of CPM. In the presence of CPM (45 mM), the amount of BSP
(0.02 mM) bound to the glutathione S-transferase (GST) fraction on chromatography of the liver
cytosol was reduced to 26.2% of the value obtained in the absence of CPM. The inhibition constant
(Ki) of ICG, BSP, bilirubin and CPM to GST was, 0.12 uM, 3 «M, 39 4uM and 740 uM respective-
ly. Propranolol and metoprolol had no inhibitory effect on GST activity. Neither secretory IgA,
which is transported via vesicles, nor colchicine, which inhibits movement of vesicles in the liver,
had any effect on biliary excretion of CPM. Diethyl maleate, which reduces the amount of GSH in
the liver had no influence on CPM excretion. The study showed that CPM shared a common hepatic
transport system with ICG, BSP and bilirubin, and inhibited BSP binding to GST, suggesting an
important role of GST in CPM excretion into bile.



