VOL.41 NO. §

PCGot b WGST AOf5A L EMAA £ > DM

547

Benzylpenicillin ® & + ¥ glutathione S-transferase ~®
128 X2 T organic anions DK

¥ K ® |
WHAFE LS 2 AN

(CPRR4EIRA 14 AR - P54 2 A 8 HEM)

Benzylpenicillin (PCG) o;ENIRMEHEM 1z 813 5, & b W glutathion S-transferase
(GST) o&R#EHSLIZT 5EHMNT, t - Wcytosol 2, MM GST, pl 5.0 DB GST
EPCGORA I DWW T, centrifuge columnk 2 AWM N LU, £/, PCGOE MK
cytosol 3, M GST AD&ESICH L2 ¥, phenolsulfonphthalein (PSP), probenecid,
p-aminosalycilic acid (PAS) OERICIOWT, &5, choEFZ O CEHEROT
GST EM B LI THEICI DL T HRAL 7,

1. PCG i, ¥ho (0.8~4.0 gumol, 11.4~57.1mM) iZ#&# L T, t % cytosol (1.14
mg) K& (4.3~15.3nmol) L7z, DS, PSP (0.26 umol, 3.7 mM), probenecid
(5.15 umol, 73.9mM), PAS (26.3 #umol, 375.7mM) OEMIc L VEE I N, HEH
BTN D THB LHEDH X 1X, PSP>probenecid>PAS ODIETH - 72,

2. PCG (10nmol, 0.15mM) i}, %t r GST (6.5nmol, 288 ug) WKL THRKS
(49.7pmol) L, PSP (0.34 ymol, 5.2 mM), probenecid (58.4 zmol, 898.5mM) #RimiZ
&Y, 20&AIR, £h¥h 38.8pmol, 8.23pmol XA L7z, IHERHMTRY:Y THS
&, PSP i3 probenecid iz b, #WIEEZRL &2, £ 7, PCG 38 M GST (0.24 nmol,
10.56 ug) kXL THHE (3.6 pmol) L7z,

3. HBEA A, -7 79 L0EHIX, £ MNEGSTEMZHEEL L, SEFADOHEEEHK
(Ki) 1, FBHEDVEEic PSP (0.23 mM), probenecid (0.93 mM), PAS (7.7mM), PAH
(23.6 mM) T, #i4&EH D Ki & cefuzonam (CZON) (1.98 mM), flomoxef (FMOX) (14.0
mM), methicillin (DMPPC) (15.4 mM), imipenem (IPM) (19.2 mM), ceftriaxone
(CTRX) (21.5mM), PCG (28.0mM) DIETH - 7o SEMERME L W it s kv
gentamicin (GM), erythromycin (EM), fosfomycin (FOM) i3, GSTEM%2 -7 <H
Elhkhol,

PlEww kD, £ F®GST i3 organic anion, B8-7 7 % AFIDEMIFREAEMIIANTD, car-
rier protein & L TD&E 2K > T 3 RJREMBSTRB S iz,
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PCG & t % cytosol B % &6 VI GST & &,
ZORSICB LIZT E M RIELRAE» SHEltENn S &
b 3 probenecid, phenolsulfonphthalein (PSP), p-
aminosalicylic acid (PAS) DM EM~, &5icIhbd
EMEOHER OB GST OBRIER Ic B L IZTHEEICOV
T YA, PCG DEfIRMEHENMM = W GST ORI
DLTKRNLDTHRET 2,
I 8 & FH &

1. UToXHK, mERE®AL R,

Probenecid (%} & #4 %), phenolsulfonphthalein
(PSP) (%5—®%43), p-aminohippuric acid (PAH)
(FOXAE 3K T %), p-aminosalicylic acid (PAS) (¥
HAL¥E L), benzylpenicillin (PCG) (BH i B 3K),
methicillin (DMPPC) (% & % %), ceftriaxone
(CTRX) (H#& v ¥ 2), flomoxef (FMOX) (HE#
% B4 %), fosfomycin (FOM) (B4 3 ¥ ), eryth-
romycin (EM) (EF#B3E), cefuzonam (CZON)
(A& v # Y —), imipenem (IPM) (& & % ¥),
gentamicin (GM) (HEEFZEBIK), reduced glutath-
jone (GSH) (Sigma chemical company, St. Louis,
U.S.A.), 1-chloro-2, 4-dinitrobenzene (FIX:#i3K
T3,

2. A &

1) t FEGST s

BEEC UHE S BOEEEER %, 2755
WZ—80°CITREEL 2o 1~2 D HLRIIC, ERCTHE
B, HiE, 354 D20mM phosphate buffer
(PB) pH7.4, 1.4mM 2-mercaptoethanol, 0.1 M
EDTA, 0.25M saccharose #f1X, 770 vKEY
aFrA4AY¥—T, 20@EET2E%, 4£C, 110,000g,
90 #fi:.{» (Hitachi80p) L, L&E%H7 (F cyto-
sol HE) . UTFDAT v 7id, T RTL&LCTIT- 726
Z DOF cytosol 120 ml % #®i@% (Whatman NO.2),
20mM PBpH 7.0 TEH L, KXW T, GSH TEH#AL
L 7- Epoxy activated sepharose 6 B (Pharmacia,
Uppsala, Sweden) %#Ff\>bed volume 133 cm® @D
affinity column Z{ER L /2% B cytosol £ %, Z
@ affinity column iZ ¥ i1 LU, perfusion pump
(Advantec, TMP-6L) %>, 24 RrfEER S &7
DOLFHBEP D GST BEREEL2HEL, EEOZWL
ZEERREFALTE, 21020mM PB pH 7.0 Tcol-
umn 2 +2%#RL 2, EHOTRHEOR W & 2R
#%, 50 mM Tris-HCI pH 9.6, 5mM GSH % >,
GST »fii&®¥ 7927y avav sy — (15ml/fr./
15 min.: BIO-RAD model 2110) 2T GST 438 % #F
BU7, Z0GST 4% ENEIC & 2BERSEIC

TMHEL, 1.2ml OMBGST 287, ZDGST it
10% SDS-PAGE Tsingle band TH % Z L #HEHL
=9, B 1 GST o M % iz, PBE 94 (Pharmacia,
Uppsala, Sweden) @ column % f\» fz chromato-
focusing (pH range 7—4) X & D{To7%. Tibb
25 mM imidazole-HCl pH 7.4 % starting buffer &
L, polybuffer 74-HCl pH 4.0 (Pharmacia, Upp-
sala, Sweden) %@k, MR GST 2, BU
polybuffer 74 pH 4,0 ##mL, 7527 a>vavy
¥ —THIL, WS (pD) 5.0 D GST #8712,
CHYERIZMEL, —80C°CTREL

2) Centrifuge column iz & 5 PCG &8 %K

[“C] PCG (K& %:58.5mCi/mmol) (7~ ¥ »
AP ps8Y) EFV, t B cytosol, MBYGST 8
X UBeME GST (pl5.0) & PCG n#é& %, UTdh
~ % centrifuge column & THEL 72, %72, E R
cytosol N D PCG D £ & i ¥ & 12 ¥ probenecid,
PSP, PAS D¢ B L, WM GST ~d PCG DA«
# X127 probenecid, PSP OEE I OWLW T HRAL
12

Centrifuge column g 1ml YRV 2Z Y o) v
Y D4%&¥RIC cotton plug % D ¥, Sephadex G-25
superfine (Pharmacia, Uppsala, Sweden) 1ml %
ML, Ho5»UH150g, 24MEL (Sakuma,
RSL-05A) L, 7k% %% L centrifuge column &
L7z & M cytosol 50 ul % 72 13R§B GST 40 el &,
oM UHBERLIEF Iyl 2ZhThBEL,
37°C, 304> incubation L 72, £ D% PCG 5ul %
fmxz, X5z, 37C, 304M incubation &z, £®
<& % column AL, 150g, 2 #HEZEOLE, 20
mM PB pH 7.4 % 50 ul 2% column &L, A
BOBELEITo 720 X & 2RI buffer Fn & &l
25 —EHRVEL, FH3E0RLRBEED, £
DMBIzy v Frv—F—%MZ, YvFv—vard
v v & — (Aloka, LSC-700) =T, &&PCGE*%
BIFEL 729 % 7-8M% GST (pl5.0) 10«1, PCG
Sul LREGSE, ERCKEEREAEL I

3) GST EREMHOAIE

% ¥ LT, 1-chloro-2, 4-dinitrobenzene, EHH
2 0.1M PB pH 6.5, 1 mM GSH % f\>T Habig 5
DHEICHWY, RIE 340 nm (B IL3HEEE 220
A) T, THTGST EMHRE%1T> ko SERA
OB OWTIZE cytosol 1, KX DEHEHRML
<#3t L, Dixon plot, s/v-S plot ic X 0, HEEH
(Ki), HHERE2REL .

4) EEBOPSE: Bradford & 0A&IZiEW?Y, &
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Table 1, Purification of GST from human kidney
Purification Total Total Specific Purification Recovery of
step protein (mg)  activity (U) activity (U/mg)  factor (n-fold)  activity (%)
Homogenate 2,739.6 268.8 0.098 1 100
init
Affinity 8.64 73.18 8.47 86.43 27.22
column
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Fig.1. Binding of benzylpenicillin (PCG) to . mbter ‘pm e‘nec' Lo
Fig.2. Effects of organic anions on binding of

human kidney cytosol.

The reaction mixture contained 1.14 mg of
human kidney cytosol and various amounts of
PCG (0.8to 4.0 umol) in 110 1 of 10 mM
potassium phosphate buffer, pH7.4. The
amounts of the bound PCG were measured by
the centrifuge column procedure.

Each curve is on the average of duplicate
or triplicate, and the vertical bars denote the
standard deviation.

KB 595 nm CHIEL, »SHLUDHERL REHKIC
INEARFHEL 12,
II. #& 2

1. t MEGST R

Tableliz, &t P B XD GST 2HHL - BB %27
To GST DHIEM X, cytosol D E D 86.4 fE %R L
2o

2. t F®cytosol, GST ~® PCG DFEEB LU
PSP, probenecid, PAS &N &E

Fig.1ic PCG DM *E(L & ¥ BADOE ME
cytosol N\D PCGOHEERODENLETRT, t MFE
cytosol 1.14 mg iz, PCG0.8~4.0 umol (11.4~
57.1mM) (&L Z 3, PCGOEESRIT4.26
~15.3 nmol ¥ THEML 720

benzylpenicillin (PCG) to human kidney
cytosol. .

Phenolsulfonphthalein (PSP) (0.17
pmol), probenecid (2.35uzmol) and p-ami-
nosalicylic acid (PAS) (23.7 umol) were
added to 1.14 mg of human kidney cytosol.
After 30 min, PCG (4.19 umol) was added to
the mixture. The amounts of bound PCG were
measured by the centrifuge column procedure.

Each column is on the average of dupli-
cate or triplicate, and the vertical bars denote
the standard deviation.

Fig. 22, £ F B cytosol ND PCGHEE W B £ 12
3 PSP, probenecid, PAS %R L 72, B cyto-
sol 1.14mgiz, H5»LC% PSP (0.17 umol, 2.4
mM), probenecid (2.35 umol, 33.6 mM), PAS
(23.7 ymol, 338.6mM) % #f0L, 37°C, 3045
incubation # i PCG (4.19 umol, 59.9 mM) % &
ML, Rk incubation L 7: @ 5, PCG @ # cyto-
sol ND#EE &R % centrifuge column WL THIEL
PSP, probenecid, PAS SEFRIND b O L B L 70,
wino PCG #£4® (29.4nmol) 12t~ PSP iiinT
X, PCG#&#1225.0nmol i2#A L, 14.5% DR
EVFED S, Rk, probenecid BAINTIZ 25.1
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nmol WA L 14.4% DIEE %, PASHMTIZ17.9
nmol WA L 38. 7% DIAW R L 2. BEF DM
MENERLPRBE LD, IhoHWEEEZER D
HAT R Y- 0 TH~ 3 &, PSP>probenecid>PAS
DIETHVEFERL 120

Fig.3iz, PCGOFINA % & S ¢ e BE
D cytosol ~® PCG &R D&KL, PSP, pro-
benecid, PAS OBERICDWTRL &, FROE
b W cytosol iz & & H» U & PSP (0.26 umol, 3.7
mM), probenecid (5.15 gmol, 73.6 mM), PAS
(26.3 umol, 375.7mM) %@L, FEMKEE PCG
REBEL 7z, HEEFIOHM L, PCCHME*% 1/5
FTHA S ETHRD 51, PCGO0.8 xmol M,
PSP, probenecid, PAS S0t L, PSP, pro-
benecid, PAS o fH % ¥ ix, %46.3%, 32.4%,
14.8%THD, HMEKHUIEYDTAHAZE, P}
n PSP>probenicid>PAS D IE T Wi ¥ 2 # D
A

200
3
E Lo
£ -~
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Fig. 3. Inhibitory effects of phenolsulfonphth-
alein (PSP), probenecid and p - amino-
salicylic acid (PAS) on binding of benzyl-
penicillin (PCG) to human kidney cytosol.

PSP (0.26 #mol), probenecid (5.15 gmol)
and PAS (26.3 umol) were added to 1.14 mg
of human kidney cytosol. After 30 min, vari-
ous amounts of PCG (0.8to 4.0 uzmol) were
added to the mixture. The amounts of the
bound PCG were measured by the centrifuge
column procedure.

Each curve, except for that of the control
which showed in Fig. 1, is on the average of
duplicate.

O----O : no inhibitor
a--—--A [ probenecid

e—e PSP

3. Wt FWGST AD PCG DA B L VPSP,
probenecid S0 & 2 KW

Fig. 4z, MMt W GST (6.5nmol, 288 ug) L
PCG (10 nmol, 0.15mM) D&ESB LU PSP (0.34
umol, 5.2mM), probenecid (58.4 umol, 898.5
mM) Hhc & 2 W ERT, PSP, probenecid #kif
X, GST 1nmol %7:D 7.7 pmol @ PCG 234
L, PSP, probenecidific& v, theh&sk
{2 6.0 pmol, 1.3pmol AL, Eh¥h 22%, 83
% DLW % B 1z, Wi PSP, probenecid Hifir ik
o0 M+ 3 & PSP i3, probenecid i H~#v >
WERL . 856128 %GST (pl 5.0) 0.24 nmo!
(10.56 ug) ~ @ PCG 10 nmol HABF DRSS 3.6
pmol TH - 7z,

4. EMRGST EHHB LIZTEMENOELE

t PR GST ¢, PCG 2 Y OR&ER DR RAE
HMIEAMXCBEL Twa T hif, SEMBGST
CREEL, ToMREELHEE TS L HIO5NS, %
Z T, PSP, probenecid, PAS * ZMii&EHN, +4b
LI IREEYERE L vwbhTVv 3 PCG, DMPPC,
FMOX, IPM t %:Ekt#s#i8% 0 FOM, GM Phs#sH
THEB O EM, B - ®HEt® o CTRX, CZON k&
2T, TOGST EICE LI2TERCOVTRY

o} L

Bound benzylpenicillin (nmol)
(=]
>
w
T

%

probenecid

Inhibitor (—)

Fig. 4. Effects of organic anions on binding of
benzylpenicillin (PCG) to human renal
glutathione S-transferase (GST).

Phenolsulfonphthalein (PSP) (0.34 zmol)
and probenecid (58.4 umol) were added to
6.5 nmol of human renal GST. After 30 min,
PCG (10 umol) was added to the mixture.
The amounts of bound PCG were measured.

Each column is on the average of duplicate
or triplicate, and the vertical bars denote the
standard deviation. The column of PSP is
from a experiment.
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Table 2. Inhibition constants (K!) and inhibitory types of human renal GST for
antimicrobial agents and organic anions

Inhibitor ki E:I‘\,A-)s plot) Ki Ezl:;;n plot) Type of inhibition
Probenecid 0.42 0.94 competitive
Phenolsulfonphthalein 0.27 0.23 competitive
p-aminohippuric acid 67.0 23.6 competitive
p-aminosalycilic acid 6.32 7.7 noncompetitive
Benzylpenicillin 20.1 28.0 competitive
Methicillin 26.2 15.4 noncompetitive
Flomoxef 4.6 14.0 noncompetitive
Cefuzonam 1.05 1.98 noncompetitive
Ceftriaxone 19.2 21.5 noncompetitive
Imipenem 20.0 19.2 noncompetitive
Gentamicin
Erythromycin no inhibition
Fosfomycin
S/V
(a) L7
Table2 iz, REEFOKIHLEHERN 2 RT, F
7z, Fig.5 iz, probenecid, PCG @ s/v-S plot % 7~
¥, probenecid, PCG 3tz #{iRHE %/~ L, Dixon
plot Tk #hFhnd Kiix, 0.94mM, 28.0 mM
T#H P, probenecid i PCG & » Ki 23/ & L (Bl H
TGST rEE2MHEL . f-7 77 2RO Ki i 14~
28mM Qi TH b, PSP, probenecid iz -~ 1/100
~1/10 DEHHEEER L, —H, TR EALD
RERARAIC &L D BH S 5 FOM ® GM, % 7:f8
BB e D EM 1, GST &% % - /- { [A%
S/V Lidote,
(b . * =
GST i%, E P TRF2RUSDIL S EERNICHHL,
5 NEN S L UREVE 2 SONEERYE GSH L0
AR T 2 EERFEOREL L, A S5RER
Biaa 4 BB L, BREA A4 Ofilargx 1T
STWwBLEZLNTWSY, GST IR, FEAT &
A// - THEEN, $H, BECKFISh, £ NECRIM
— s PL7.0HI%) O b DD % <, EEH (I9.0F
Fig.5. s/v versus S plots of probenecid and &), Bt (PIS.0RTE) ObOVBLHEEROY

benzylpenicillin (PCG) .

The inhibitory effects of probenecid (a)
and PCG (b) on human renal glutathione S-
transferase (GST) were competitive. The
Ki values of probenecid and PCG for the GST
were (.42 and 20.1 mM, respectively.

¥ -8t GST B iAoz v, FEEDEN
&5 GST DiFRAMCHRIENZRIHESLTIRY
WV, —Ht NFIZBWTIX, FFGST L REHLEA -
Bl 4 U BFEEL, HilRNMEORFEZRL Tw
LIESHREINTVLE, £ N BRBIF2HEH
DRMAEPEM I B 1) 2 MIAEDREIEETH 3 28,
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MRS MR R IIRED & T AT A&\, Pen-
icillin, PAS i3, probenecid R+ 52 &ic& Y,
SEALERATE £ W SRR A A I ¥ & h, probenecid %
BEE LB tE s, 2 A B M B L Bk
BHEI LN TS, £/, bt M GST i3WiE
NMREEHRERCREL VWS b i <HonT
Wwa", X5 Kaplowits 5'? 1%, GST &4 H¥% D
EhoBRNL, v b WGST L FFGST B RE#
B - MEERIC LT B D, RGST LA OF MR 4
F URRERCBEL T s AREME 2R LT, 2h oD
HE:, ¥ GST shafiRMEMINT PCG, PAS,
probenecid % £ 2%} ¥ % il i carrier protein &£ L
THROT VL AHEM R RH L TV 5,

#zT45E, PCCORMEBEMBABITICE bW
GSTHMEL TWLEIHEL 2R L, $TE MK
cytosol & PCG D& 2 F~ & 2 3, PCG OHM
BOWINC Y, BRIKERICE cytosol ~D PCG
DS 120 ROT, ELIRMAE» o 3IRE
WCHEtt X AWE E L THISh 5 PSP, probenecid,
PAS 0% cytosol ND PCGEEICB L Iz THEICD
WTRRE L7zt = %, PSP>probenecid>PAS DI
2, PCG D& cytosol NDES IZEHEEI NI,
2DMEEX I, PCCHME % 0.8~4.0 umol TEAL
EETH, BEEBCIBWVT, EIZ—EL Tk, KL
DBEE X, PCG & PSP, probenecid, PAS iz %
cytosol CHFEET 2 H2BOFLEHAKEEIL T
H5ZERRLTWVS,

XKz, HEGST 2HWwT, PCGEoBEEB LU,
%20 PCG #E&1B Xi27 PSP, probenecid DEEE %
MLz 2%, GSTEPCGLEIZ, BHO D IIES
L, 85I % DS b PSP, probenecid iz &
fAExh, RiZ, FCRIEELY, FTB BB
FETHHBENBER2EMEGST icb PCG 3K ET
IOBELEREFLI-EZ S, 5012 PCGC OREED
ZHohiz, ZDOI Lid, B cytosol KFET 3308
BREBEBAIVEDELTGST SEELE 2 -
TWLBAREEERL TWw 3,

E 5z, EFDOGST NDEE L Kifll L OBE I
2LTE, Kitr s &7:GST DS 5713 PSP>
probenecid DIEICHE <, ThiZBEERICL 3HE
DFIDIEE—BL TV 72, B cytosol TOREEER
T#b, PSP>probenecid>PASDIETHH, Zh b
Ki tRIUCIETH > 7, Kif#ix GST & 1-chloro-2,4
-dinitrobenzene DEE % EDEREHET 2 0 %2R T
bOTHD, FEREVHE - IERBEELSTL -EH
X, GSTIKHEE T2 Z LI TIEH 2 285 »

THd, S5t PHFGSTIE2WTOKI LERH
OHERTH S Kd 22 TOHM%E A1 BRL ORED
41 B i, PCG, cefazolin (CEZ), cefotetan
(CTT), cefpiramide (CPM) ODF GST ixxf+ 5 Ki
LKdiz s {tHMA LN (RHEETF~5), 20D
ZEIRRWGST kBT H Ki & Kd oMicF#0HE
MRHLTMESEERLTWS, UEED, XM
Ki 0z, @5 PCG DWW GST NS B &
IRTREFIOHEDES 2HIBERMRL TS LH
Aoht, FLBEOHESRKIALSHXLTHHEL
bOLRFRAOLNT, RINWLEBRIEELHLS
hi,

HERCOWTIRB-7 75 LMD b, RAEH
wH L vbinsd PCG, DMPPC, FMOX, IPMii,
GST {EME 2 AW L, REREMAR O FOM, GM i
B CHEEME O EM 13, GST Gt %% € ¥, %
HIAE & REATHEM ORE & OB L RRT 5KERT
Hote,

BBLUF»5 b & {HMt a5 CZON, CTRX
3% GST BEH 2HEE L 7225, £ OBHtSRIE, —
A1z probenecid #f IR i # DR S B T D%
WIS, EIKRKRERAR LT IBENAS
3, 7v FFFGST A~ PCG D#5& %* probenecid
DEET S L (EHEHD) 2F L 5L, CION,
CTRX iZ probenecid ##A L 7384, FF Lk
® DM} T probenecid £ WS L TwWw 5 a[REKMH
3, ¥7xbb, 4B CZON, CTRX 3% GST &t %
FHSE L 7z Z & i3, probenecid #f FIRs I /@i#H & b K@
HHEM T TV 523, FFT W probenecid L &
LARIKRY I B R BRE D & DFE R HSENL, ZOk®
FRATHEM OB Y OEEH/NE {2 ) RPHEERE L
TREEN TR > AR LEZI SRS, ZORK
D2WLTR, XHXKRATILELHDLEELLND
53, —M%ic probenecid $FAIC & 2HiER O MPBE
EB% b o T2 OB 2T REEYEM & RO
BURDHFEZ /I, —FEEBET SO RBEL TV
3, $512, -7 7 ¥ LFI® organic anion DIFEEM
EH® GST L FFGST TR 2 DLELITOVTHE
BRI THILBBHLEHEL D,

ULro#»s, & PBEGST i G R A AR AR
B3 PCGCR2iIU s LT 2EMRMAEHRED S
-5 2 % L¥|% PSP, probenecid, PAS % ¥ car-
rier protein & LT D& %18 > Thv> 2 WHEHESTH
Shiz, &5z GST B MEaREX I BEKIED
E35@ERELTWA D, fHad albumin @&
i~ binding protein & U T BRIP4 & BRI
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LT3R k0h, ¥k 2o & WA ~ DB
DA LMELTRADH, 3k D RERIC
RN & EH 2 2D, MIRIRA 23 LR
LR ANE T REEF > TV IO EHNCD
WIRABREOGRHALOHLIZ T RERTHILEHFALS,
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B EAALEREEERE (1990) TREL .
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RERXBCHRD, HIEY - ARMEREELR
FRAESE 2 ANE TR EHR L & i EHEHEE
FEOLEANEH ZE8E, AY RMAcERZ
IEEEERLET, ELERCHLVZIRBHE2E
WEARBATES L UBRLRFRZEOFRIC, B
FoklEd. 6K, ROBBORBtELTTEL
3 LAARIBREBNCHE TS BM L &
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Effects of organic anions on benzylpenicillin binding
to human renal glutathione S-transferases

Toshiaki Haga
Second Department of Internal Medicine, Teikyo University School of Medicine,
2-11-1, Kaga, Itabashi-ku, Tokyo 173 Japan

The binding of benzylpenicillin (PCG) to human renal cytosol and glutathione S-transferases
(GST) were investigated using the centrifuge column procedure to clarify the role of renal GST in
transporting PCG through the renal proximal tubule, PCG bound to the cytosol dose-dependently,
and the binding was inhibited by phenolsulfonphthalein (PSP), probenecid and p-aminosalicylic
acid (PAS). PCG also bound to the GST, including the acidic GST characteristic to the kidney, and
the binding was inhibited by PSP and probenecid. The organic anions and some g-lactam antimi-
crobial agents inhibited renal GST activity, The inhibition constants (Ki) were 0.23 for PSP, 0.93
for probenecid, 7.7 for PAS, 2.3.6 for p-aminohippuric acid (PAH), 1.98 for cefuzonam (CZON),
14.0 for flomoxef (FMOX), 15.4 for methicillin (DMPPC), 19.2 for imipenem (IPM), 21.5 for
ceftriaxone (CTRX) and 28.0mM for PCG. Gentamicin (GM), erythromycin (EM) and fos-
fomycin (FOM), which are not excreted by the renal proximal tubule, showed no inhibitory effects
on GST activity. It is suggested that the human renal GST plays an important role as intracellular
carrier proteins for transporting organic anions and some 8-lactam antimicrobial agents through the
renal proximal tubule.



