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V4 ¥ %L, piperacillin (PIPC) DRAEHMMEER ORI LT m~% o V¥ EHBI LI,

¥ TIRAFHEE D PIPC & cefazolin (CEZ) DRI ZIFT 7 v ~x v FOMEBLHT
LR, CEZ BKELEE8%ZTiH, PIPC oBEIX/IX L, PIPC 0 RMEHEE T
HTABEMERFC EARB I, FI T, ki PIPC, Fr~*x v ¥ EE%ET e CEZ 20
mglkg & iv. BHE L EDREHOMAFEEE S JIFE Lz, PIPC 0.97 mg/kg/min & 7 =~
<~} 0.16 mg/kg/min, 3 X 0% PIPC 2.65mg/kg/min & 7 = <%+ I 0.47 mg/kg/min &5
Tres?s CEZ oMFRE s X0 EMEREBIIC BELEN LV &, BT TZTDLED
PIPC ofiEEMN T v <%k~ NIt~ 2~ 3f&Eh 72 &h b PIPC o RMEHEMEER D
BMIXT e kv KD 1/2~1/3 BELHEEIhi,

iR, Ry +¥2 v, TEBRAT L RS
15 piperacillin (PIPC) ) cefazolin (CEZ) 7t &¢¢
& PIPC & cefoperazone (CPZ) % B 5 L1154,
CEZ,CPZ o FRehiEiz PIPC iz ko T4 X 05 23,
PIPC o Rkttt CEZ,CPZ i X » T EY 2} c\»
tidrh, PIPC iz 7 e X FREEANRDBZ &%
BELIY, Lz ar Ty ek FMIHABEAUN
B ORBRMORATH ML BN T 2 EALE
L b=y )y, £7yrXRY vHOmHE
EYE» 30 ERIh T\ 5279,

XL CSEY ¥ AV, PIPC L 7 xXxv FOR
AERRMHERORI ¥ B LT,

I. RBHE&LIUFE

L EREH

Piperacillin (PIPC, ZE Lt T %), cefazolin (CEZ,
BRESBTE) ¥V, 7rekv FiE7/r~x 3 ¥
AR XommL, »r Y valEE LTAVE,

2 EREY

#E 2.8~3.4kg Dv+¥F (5, BAABERD %
i <

S Fpmy

7R3y FVOYBYANLERTE, vyr¥ese
“Xv ¥ 30mg/kg ¥ i.v. #EH, F0 30 5K
PIPC %%\ i3 CEZ o 20mg/kg % i.v. 5L, b

Z 70 A BXU 170 S S r~<% v ¥ 30mg/kg &
iLv. 5 L1, ¥4 PIPC & 7 v <% v FORME B
MEIWER O RBiERTI1E, vz PIPC % 0.97 % X
0% 2.65 mg/kg/min, Fr~Eko N 0.16 3 XU 0.47
mg/kg/min TAEEEL, SiEkLE 45 S CEZ20
mg/kg % i.v. &5 Lk, £D# PIPC, 7~k ¥
X G 2 BRI B R ST 7, BEAIVTRL AR
ABEEKCERE LT,

4. M XOR, REHOER

M ERR S Uic AR OB ## IR & BRI ERER
L, &0 (1,200gx15min) X hMFEL2 S BELC, Z
FRBIUBEHE=—F VBT EE L EROHR
BHEOOIBE =2 v—v 3 VITX WL, itk
EKION B B < 72 % R - Bk 1/15M phosphate
buffer (pH6.0) DA - oBBITED T,

5. BAZBAEROWNE

&4 DEED PIPC 5 ML CEZ B 0.5 8 v+
FMBEIBXEAL, X HITHEAURE 165.3 zg/ml (5.8
x1074M) s B k5 7r_A Y V0.5 & %N, 37
°C, 1Ml v o ~— b+ Ltk EORIMFBETH
BRERE Lo

6. FEFIRERE E

i, R XORHFOREFIBEIREERE 7 v < b
7357 44— (HPLC) X W PIERTIL»Tco BEEME
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Fig.1 Effect of probenecid on binding of PIPC and CEZ
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a) Probenecid : 5.8X107*M (165u4g/ml)
Method : Centrifugal ultrafiltration
Serum protein : 69.7mg/ml

L T Nucleosil 10 Cjg (4 mm ¢ x300mm) *FH\, # 5
2iZIEAH% PIPC iz CH,CN 220ml, 1 M CH,COOH
2ml, 1M CH,COONa 20ml %, CEZ T3 CH,CN
120ml, 1M CH3;COOH 2ml, 1M CH;COONa 20ml
%, 7r~_X3xv FT% CH,CN 280ml, 1M CH;COOH
2ml, 1M CH;COONa20ml ¥k T1lliclLidbo%dB
BfHE LT, UOE 2.0ml/min THEEX{TH\V 254 nm
THHE L, MBIXBRER[ D% CH,OH #inx, 7/
FEHKES (1,000gx10min) k%, R, B!
A7 7 4 & — (0.5pm) TFE@ L% HPLC wiEA
L7

7. BEBYIFHRNT

2-compartment open model® T HITI» oo I
BA¥H S 2 — 2 —FHHIZELE FACOM 130F =
vEL.—2—%{FHL, Monte Carlo simulation” ¥ X
U simplex EOTITis» o Fho 7/ v <%k FHEKD
PIPC, CEZ D&MW (Ty/2) IR/PZFHETK
Dl

II. £ B # 8
1. PIPC 5 XU CEZ omMEEAZELRIET 7=
<Xy VOgg
PIPC 3 X0 CEZ w7 =~ < I 165.3 pg/ml (5.8

X107*M) %ML &0 v+ FMBEREACHT L

SR TR, FOER, Fig.1 127+ PIPC 0
ARITBHBFCHENETET LA T oP BN Ed
DTHoteo Tl CEZ DEERILT v % v FHED
BT EAEZ T eh o1,
2. Zm~kv VRO PIPC 3 X0 CEZ o
BE

w4 &1z PIPC,CEZ D4 20 mg/kg 5 30 537 &8
5708 L0037 0<%y FREFREFR 30mg/
kg i.v. #¥5 L7-& & PIPC ¥ LU CEZ ol
YRE Lic Fig.2)o 7 v ~% v ¥HiABED PIPC (1
MR HANRERE THB Lo, T, OERZBEDLH
ey te (BB : 14.0 4, BEER 1 13.949), CEZ T
TERERGACHE L, T OKBLRERFZD LI
fo (BMBE:24.1 7, BEAIRY : 84.1 7)o IR RRIRIIT
fehotet, 7 e~k FEMBEEOMPRERS HME
105. 6 ug/ml, 30 43%% 57.0 pg/ml, 60 #4% 26.4 pg/ml
Th-To

Fig.2 Effect of probenecid on serum levels of

PIPC and CEZ in rabbits

PIPC : 20mg/kg i.v. CEZ : 20mg/kg i.v.
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Each value represents the mean£SE. of 3 ~4 rabbits
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3, 7~z VRO PIPC kv CEZ OR
i - JE BRI R
tRnPBRERESLET TSR 1 5 PIPC o 4BRE
tRP - BIFERERIZ T h Fh 56.0+3.9%, 20.5
+3.2% Thb, BIFED 58.6+3.6% 3 L0 24.8+
2.3% CHNETEMER Lo BB LEITD bhis
hotee CEZ OFET v N5 v FHARD RebhdhtxR
i1 61.8x5.1% Th b, HEHPFED 90.8+4.6% 1T~
& (P<0.01) fEd »fohd, R R GEFARE
©3.5+1.9%, BMEE0.7+0.3% THhHICT v <3
yYBRRB OB EECE D » 1= (Fig.3),
4, CEZ o RITT PIPC S X7 v ~x%
v YOEE
PIPC BB\ L7 =~k o FAEKETIC CEZ % 20
mglkg Lv. #ELICEEDEFEHOMPEEHRIE L
1 (Fig.4), PIPC, 7Y mr ~x v ¥ AEEET D CEZ »
NPRERBEHRCHENFREFRKHCHERE L, WTh

L FDEEL PIPC HH\0MEL 7 e x%xv Vo #HEEHN
BT EKTH T PIPC 0.97 mg/kg/min AiG#E
e IMAJEEEIT 42.1~52, 9 pg/ml, 7 v <% F 0.16
mg/kg/min MEEHER O Z it 15.2~25.1 pg/ml TH
b, PIPC 37 e _x v Pt~ 2~ 3ERESHB
L7, CEZ oMirh#EEL LT\, %7 PIPC
2.65 mg/kg/min MR OIMAPEEL 304~412 pg/
ml, 7 r~%x > K047 mg/kg/min ST ORI
87.3~188 pug/ml TH Y, LEFEHE PIPCIZ7 »~5% o
FIZ~N2~3ERBES<{#B L, CEZ o m+igEL
BHLLL T,

CEZ oMy % 2-compartment open model TfZ
¥r Licf®R % Table 1 12773, PIPC 0.97 mg/kg/min
FIU T r~A > F 0,16 mg/kg/min SE5HET BT
%5 CEZ @ Ty, 3FNFh 31.2+2.7 4>, 38.4+5.0
4%, PIPC 2.65mg/kg/min % X 08 7w ~% 3 F 0,47
mg/kg/min SFHETIC BT 5 ThiThZh 109.8

Fig.3 Effect of probenecid on urinary and biliary excretion of PIPC and CEZ in rabbits
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+15.0 4y, 82.6x7.7 4 Th b, WThd BEREFO
20.5+1.3 HICHNEECE» oo, FBREHECHE
FREREDORIEN T FT Ko, Total clearance
BT BRI BB O AVED » fedt, PIPC 0.97
mg/kg/min & 7 = X % ¥ 0.16 mg/kg/min, PIPC
2,65 mg/kg/min & 7 m~% & F 0.47 mg/kg/min #5
BERVLTh I EELEIRD bhish - 1
1. = =

F 412 PIPC 1z 7 v~k o VEER, TihbbREE
PENEIERR S B T L RHED Lich, SEXOMT
7RIV EHE L,

¥4 PIPC s X0 CEZ o v ¥ ok 5 FdhihL e
FEABVTRY RATHENETH DY, Trxv
Fiz X B R ROET 72 b UL huc e 5 MR E

DERNELSNIcDT EOHEYFANI, CEZ Tk
T~k FORSYAEET, OPREIEFK
BB L, ResiEROETHAALRTA, PIPC ©
BMARBERELEB LI DD Ty OERIBEDL
R, BB RL IR EEEEIT o1, Thit
PIPC o REHEE# 5 RMEN CEZ i~
B iod EE X LRETHY OREEYEAT 530 TH-
Foo EloZ OREILE F THRORIEEY &b I—%
LT\he AR 7 r~x v FHICX b CEZ DR}
PE R AN LicE A3, CEZ oRSHHEN Ml h
MAEENE I o fcd RIEACHRE I h e &%
x2bhb,e

>z, ki PIPC Bk 7 r % v VO [
B LEGPEENTERBCRD X 5 SHEBEL,

Fig. 4 Effect of PIPC and probenecid on serum levels of CEZ after
20 mg/kg i.v. administration to rabbits

500 _pmemmmm & PIPC 2.65mg. kg min d.i.
N
bemmpm = mmBm =0T
________ a Probenecid 0.47mg/kg/min d.i.
100k NeoR
:E o PIPC 0.97mg/kg/min d.i.
wp 0F . om NE 70 ee b ==g CEZ(+probenecid 0.47mg/kg/min d.i.)
X o < CEZ(+PIPC 2.65mg/kg/min d.i.)
g —-@-------- Probenecid 0.16mg/kg/min d.i.
E e
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Each value represents the mean=S.E. of 3 ~ 4 rabbits
Table 1 - Pharmacokinetic parameters of CEZ in rabbits
Under probenecid Under PIPC Under probenecid Under PIPC
Alone 0.16mg/kg/min | 0.97mg/kg/min | 0.47mg/kg/min | 2.65mg/kg/min
d. i d. i d. i d i
14 (1/ke) 0.080£0.009 0.108+0.004* 0.100+0.007 0.100+0.006 0.075+0.030
K2 (hr?) 2.59+0.79 2.09+0.49 2.45%0.66 1.53%+0.30 9.93+7.40
Ka (hr 1) 5.26+0.88 3.36%0.37 6.96+2.33 4.17+1.34 4.11+1.55
Kel (hr) 3.69+0.35 2.14%+0.22* 2.13+0.29* 0.76+0.07** 1.47£0.65*
T1r2 (min) 20.5%+1.3 38.4%+5.0* 31.2+2.7* 82.6+7.7** 109.8+15.0**
Total clearance
. 4.8+0.1 3.9£0.5 3.5%£0.5 1.3+£0.0** 1.2+0.2**
(ml/min)

* P<0.05, ** P<0.0L

Significantly different from the control group.
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PIPC &7 &~k Voo IREEHRIMNGIER D 38 X %
CEZ DMmeHREHT X b ik Lic, PIPC 0.97 mg/kg/
min & 7P X% v F 0.16 mg/kg/min, ¥ X 8 PIPC
2.65mg/kg/min & 7 =~k o ¥ 0.47 mg/kg/min &
#BETO CEZ OMAFRE L LV Ty RENRBED BRI
o &, £ L XD PIPC OMfbEENT R % I
OMAEE N2 ~3 B & 2 b PIPC offf
DRIXDTrNEX Y VD I~ BELHEINT, =
KOO AW Fig. LIT/RLICX O Tr_k v Mk
PIPC, CEZ OMEEAMAIWIT LA EFB2E X It
&, FlREiM iR Licin PIPC (% CEZ oMfiER
BRAVCIREALEEYE 2 2 LD MEEAEA
O LB L DTHWZ LIXHALNLTH D,

HUE PIPC @ Feoxx v FREBOBMEIL 7 v~k
YF¥D Yo~y BE LHEEINICH, PIPC 0 7w <Xk
YIREAIBEKENTHIZ &nb, BE5EE, &5
BrloTk7r <32 VI @< EHbhBZ L3 FA
Ihs, FBEEFOBFBHRBEF »H/A254, 7=
<% Ot AR OGATIEN b AERGF AR TH B0 IR
HEHME TH 222 HKT LT\ 50, [RIAEHEE S
KT ABEMUEINBEVERTIE T v Nk > FOREHNT
bhic v L3 E 2 bh 3O THEA OB S A% 5
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INHIBITION ABILITY OF PIPERACILLIN AT THE
TUBULAR SECRETION SITE

Yasuo Watanase?, Tosuio HavasuiV, Katsuniko Kumano?,
Riexo Kitavama?, Takasur Yasupa?, Isamu Sarkawal,
Tepper KuMaDpa? and KinacHIRO SHimizu?

1) Research Laboratory, Toyama Chemical Co., Ltd.
2) Department of Internal Medicine, Tokyo Women’s Medical College

The action of piperacillin (PIPC) at the tubular secretion site was studied in rabbits, as compared
with probenecid.

When probenecid was co-administered with PIPC or cefazolin (CEZ) in rabbits, which are mainly
secreted from renal tubule the serum levels of CEZ were elevated and prolonged, and its urinary
excretion was significantly decreased. PIPC was also influenced by probenecid, however, the effect of
probenecid on the serum levels and urinary excretion of PIPC was less than that on CEZ. These
findings reveal that PIPC has a high affinity to tubular secretion system.

To study these findings in detail, serum levels of CEZ following its i. v. administration of 20 mg/kg
were determined under a drip infusion of PIPC or probenecid. Although serum levels of PIPC
under its drip infusion of 0.97 mg/kg/min. were 2~3 times higher than those of probenecid under
its drip infusion of 0.16 mg/kg/min., in these cases there was no significant difference in the serum
levels and serum half-life of CEZ. The same results were obtained under a drip infusion of
2.65 mg/kg/min. of PIPC and 0.47 mg/kg/min. of probenecid.

From these results, the inhibition ability of PIPC on the tubular secretion seemed to be 1/2~1/3
times that of probenecid.



