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Tazobactam/piperacillin (TAZ/PIPC) X, B-lactamase
BHEHOD TAZ L=y ) YRDPIPC % 1: 4 D|ETERE
LBEROFMEWECH S, LI A2 TPIPCIZE
cephaloridine (CER), gentamicin (GM), cisplatin (CDDP),
vancomycin (VCM) FERMBHEM N T 2 BHEIFEALEH
VMERTEDON TS, BERNICH 7 3/ EHEEED
BHEMECH L CBREERAERT I ESREIATVL Y,
4@, GM ERUBEHEM T 5 TAZ/PIPC 0BREIER I
2WT, PIPC 2HEERL LTIy P EALTHRE LD
THET %,
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TAZ/PIPC i3 TAZ & PIPC @ 1: 4 (F1ffi) DEEHE
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15YP1 #{#H L 7z, PIPC 3 E IL{LFETEHWEED
Lot No. WI518P, XB618Q (2> b v ) > i A
l1g) AL, GM BHEY v ¥ <1 v v EHEK
(> ®F, YV v« 7578, 1.5ml 560
mg (7ffi) &%, Lot No. C609M, D601 B] %#{#HH
L7,

2. HRBYS X UEERE

BEAZ V7@ & D 4188 O Sprague-Dawley % SPF
W7y P EBAL, H2:E8MORER, 6.8 THEA
Lz, BeERBREDEKEIX 176~201g TH - Iz, B
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L7855 CE-2, 4 — b7V —T7H0EE) LAk (ESNEERE
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3. BRE5ERELRENE

REBZEDT:DOTHABK L LT, GM BREEHL%:
FERL>5BELTT70mg/kg ¥ iz, TAZ/PIPC
i% 1,000, 1,500, 2,000 mg/kg % GM 70 mg/kg & 6fH
LTIy b (n=5) K12 BMELEREL Iz, 20K
#, GM @ 70 mg/kg B TH 51z BUN i 7
V7 F = osginss, TAZ/PIPCOWTFHOBEHEET
bEREINT, IS OBREEFCEFEROGM 0
¥ 5 & % 70mg/kg, TAZ/PIPCO # 5 & % 1,000
mg/kg, PIPC 0¥ 5 & % TAZ/PIPC o 1,000 mg/kg
CEEEh32ED»5 800mg/kg wWREL, HS5HMIIX
10 L7, NaDEB%:2A 57912 1.8%NaCl &
# (PIPC @ 800 mg/kg * £ B AIEHRICHERL IR L
FlELD NaCl B8K) 2HRARS L1, ERBLEE5E
% Table 1 &RY,

TAZ/PIPC 34&ERIER (KENE) TLURBERIC
FRFAR L 7z, PIPC 34&B AR T 8% AR I ARH
BIL 7o, 1.8%NaCl F5#ix NaCl (RIXAEER) »&
FRAAK (KEEE) CTHELL, Zhs0EHRIZEN
ENAST T T7 40— (FLIEO0.22m, 47 FH)
THEABEL THEHAL =, TAZ/PIPC, PIPC, 1.8%
NaCl 3AE 1kg 4 10ml 2 FHEEHF S 10 ml
TRE®IRAIC, GMIZ4AE 1kg X4 1.75ml % KFBZ
AN, ThZFnl1H16E, 10 HREEA®EL 72,
SRR IEERER * ARSHANKZS Lz, GM &

¢ BT Rt 2-4-1
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Table 1. Experimental design

Exp. group Route Concentration Volume
(mg/kg) (%) (ml/kg)
Control (0.9%NaCl) im —_ 1.75
TAZ/PIPC 1,000 iv 10 10
GM 70 im 4 1.75
1.8%NaCl - iv - 10
+GM 70 im 4 1.75
TAZ/PIPC 1,000 iv 10 10
+GM 70 im 4 1.75
PIPC 800 iv 8 10
+GM 70 im 4 1.75

TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

DA TIZ TAZ/PIPC, PIPC, NaCl o#lkN& 5
%, 5 ICGM 2 ARSIz,
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shizwd D, A7 1;20%LU T ORMECELD A
S5NBbD, A7 2;20~50%DRMECEILDAS
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25M) L, FPRa72EH L,

5. #iEtFryNE

REOVHES L UBERESEHH L, NERFE&R
S5#roflT, 512 GM B B DM T,
FNTLESEEORE (FRE) 21TV, FOEOE
& i3Student DtRE, FTZEHHOEH A 1T Aspin-

Welch OMEIC & D FHEDEDKRE 21T - 72
II. #% »

1. WM R OMES

1) HERILLERRE

GM BB T I35 6 Bk SRS T R X THHHEE
HARTHRZEBROMIMAGIBA ST, JhicxL
T TAZ/PIPC, PIPC D& HHR L85 6 HkH &5t
HEBRIC LR THRMMNGIER A3 & & Tz h3, GM BihaE L
T 2 Lt ERZBHNA ONT, 1.8%NaCl $fF##
X GM BE¢ L RO ZEL 2R L 2o GM HMBE D&
Emhnimshcxt 3 2 B{ER & TAZ/PIPC & PIPC ©
AHEETIZIZIZARETH - /2 (Fig. 1),

GM BB OERICRFCEAE IZA SN o s,
TAZ/PIPC 81858 X * TAZ/PIPC, PIPC O&HtH
BTRE52HEBL SRER TR CRENBEI NI,

2) RERE

GM BB TR+ NAG, ZEA#, .-MO#HL»k
HWmhsasesh, Zhiextl T TAZ/PIPC, PIPC D&
PERECIIMIISINA& S, ZOERIEADES X
FRREBETH-7z, 1.8%NaCl B TCIIRTELERD
HIEBIERAA STz (Table 2),

3) MELEARE

GM BijEET BUN L 7 v 7 F = > OB & 2 mss
Ao, Zhizxtl T TAZ/PIPC, PIPC &6t HEE
TGS A SN, ZOBBIERAOMKS ZRIEE
ThHo7. 1.8%NaCl HtAE IIEHE 2 MMEI %2R L
7233, TAZ/PIPC, PIPC O&HtHEE L D ZHWEAT
H-71z (Fig. 2),

4) BER-FEHEBRASEH

GM EMBOBER - BEREEL ML, Zh
xf LT TAZ/PIPC, PIPC D& B THRIMNIME] b3 A
b, TOBRBIEAOEIBZABETH - 2,
1.8%NaCl ft BT3B E 2 MMEI 034 & 1248,

300 —e— Control (0.9 % NaCl)
—o— TAZ/PIPC 1,000 mg/kg
280 —a— GM 70 mg/kg

—o— 1.8 % NaCl+GM 70 mg/kg
260F —a— TAZ/PIPC 1,000 mg/kg+GM 70mg/kg
| —o— PIPC 800mg/kg+GM 70 mg/kg o
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Significantly different from control *p<0.05, **p<0.01. Signifi-

cantly different from GM group *p<0.05.

TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

Fig. 1. Body weight changes in rats given genta-
micin alone and in combination with tazobactam/
piperacillin or piperacillin.
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Table 2. Urinalysis in rats given gentamicin alone and
in combination with tazobactam/piperacillin or

piperacillin
Dose Volume | NAG | Protein | y-GTP | £8,-M
(mg/kg) | (ml/day) |(mU/day)|(mg/day)| (U/day) |(mg/day)
Control 23.8 242 8.00 6.24 0.15
(0.9% NaCl) 10.0 26 2.16 1.80 0.07
13.4 190 4.27 3.38 0.09
TAZ/PIPC 4.7 25 1.12 1.32 0.03
1,000 \
* * % * % * ok
30.6 1,751 45.12 5.13 4.18
GM 70 7.7 466 12.64 1.81 1.18
* % * % * %
28.6 1,500 32.31 6.45 4.31
1'8%+Naa 12.2 406 | 813 | 1.75 | 2.23
* %
GM 70 * % * %
#
27.1 1,018 17.78 5.46 2.05
TAZ/PIPC !
1,000 14.3 *319 12.27 1.89 l.fl
+GM 70
# fir #
36.8 1,198 18.60 6.31 2.64
PIPS_ 800 10.9 375 10.11 2.62 1.11
* * % * * %
GM 70
# H #

Values are expressed as the mean + standard deviation of 7
rats. Significantly different from control *p<0.05, **p<0.01.
Significantly different from GM group #*p <0.05, #p<0.01.
TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

TAZ/PIPC, PIPC O&BHBEL D 3BWERATH - -
(Fig. 3),
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&0, ZOEEIZ TAZ/PIPC, PIPC 0 & HET
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I GM B Z=n8sohizho i,

RCBOHEBENREDHR % Table 3, Fig. 41
T¥. GM B TR EERMEROILR, KERMEE
RO, B, BE, KEREEROMTHREL,
HEMEOREMMABESEE~EE (X270.7~
2.4) WBEBIh, ZhicxtL T TAZ/PIPC $tF#
TRBELHEBFENEL (Ra7 0~1.0088ExNnT-
2, ZOZELIZH BB S i (Fig. 4), PIPC
A TYH TAZ/PIPC HtRHE L IZIZEBREB BRI N
720 1.8%NdCl B TIIBB S iz o T2,
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Sy b EHOWTGMBRAEBE S N T 2 TAZ/
PIPC &R {/ER %= PIPC & HLBRRET L 7=,

Z v Mic GM 70 mg/kg # 10 HEESKHANE S L
ER, BEELSEREANT, T2bbRF NAG, R
FEHE, R$ L-M OEM, BUN tfiFs/v7F=

80r gun
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Values are expressed as the meanztstandard deviation of 7
rats. Significantly different from control *p<0.05, **p<0.01.
Significantly different from GM group ’p<0.05, “p<0.01.
TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

Fig. 2. BUN and creatinine in rats given gentamicin
alone and in combination with tazobactam/
piperacillin or piperacillin.

3.51r

3.0F =%

1 : 44
2.5F l} - -I‘ ; f

Kidney weight (g)

1.0

0.5}F

0.0 1 1 A ‘.
Control  TAZ/PIPC GM 70 1.8%NaCl TAZ/PIPC PIPC 800
(0.9%NaCl) 1,000 +GM70 1,000+GM 70 +GM T0

Treatment (mg/kg)
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rats. Significantly different from control *p<0.05, **p<0.01.
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TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

Fig. 3. Kidney weight in rats given gentamicin
alone and in combination with tazobactam/
piperacillin or piperacillin.
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Table 3, Histological toxicity scores in rats given gentamicin alone and in combination with tazobactam/piperacillin or piperacillin

Mean toxicity scores after dosing with (mg/kg)
Renal morphology Control TAZ/PIPC GM (70) 1.8%NaCl T/(KIZ'{)E(I))PC PIPC (800)
(1,000) +GM (70) +GM (70) +GM (70)
Dilatation of cortical tubular lumina 0 0 1.4 1.6 1.0 0.7
Necrosis and desquamation of cortical tubular 0 0 24 1.6 0.1 0.6
epithelia
Vacuolar degeneration of cortical tubular 0 0 0 0 0.4 0.6
epithelia
Regeneration of cortical tubular epithelia 0 0 1.1 1.0 0.4 0.6
Hyaline cast formation 0 0 0.7 0 0 0
Interstitial inflammatory cell infiltration 0 0 1.1 1.0 0.1 0.4

Values are expressed as mean scores of 7 rats
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TAZ/PIPC: tazobactam/piperacillin, GM: gentamicin

Lo L%kd s TAZ/PIPC @ 1,000 mg/kg # GM @
70 mg/kg W HERR ST 5 £ GM HMB OB #1385
MBI N, ZOROBEBIERADM & 13 PIPC D
800 mg/kg L IZIZFBETH -2, GM, TAZ/PIPC,
PIPC DR R LT 1: 25~50: 20~40 TH 543, FH
BTRLIGINOEMRTHYVBEERKARKI DD n
TAZ/PIPC 8 X U'PIPC TERBIEABZED N T, &
BEFDIcEENG Na b7 3/ EBEEERUETEE
WNUTETOBRBIERAE2E T2 BN T35,
SEOKRINTH Na OBEOBRBIEALED Sh i,
ZDREIRZTATRLPIPCINEZbDTH- T2,

LIATT I/ EEEEOBEHREBFICOVLT
BREERED S RAE LR ICERNENTE, 74V
—ALHDY) VI8 L #4E L, phospholipase D5t % FH
ETsI sy, VVEEEL2EEL (BETsER
2EEbhTwaM-Y GMFXRMUBER N T 2
PIPC OBHHF X, BREND GM #BE 5 PIPC #tH
WEDETLEZ LS, GM ORME LE~NDER DA
AEMZEIEICEZEFEZONTWEY, TAZB &
UPIPCL bIRHIBESWENh B I L&D, TAZ/
PIPC BRI IEADHEMND 2 IR ENE 2 Sl
%%, TAZ/PIPC OBEBIERIXPIPC tFUTHB T &
»5, GM FRAUEBE B CN T 2BBIEMAIZ Na 0EF
DHEBIDHZ2HDOPIPCEEBIC L 2ERALEL N
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Protective effect of tazobactam/piperacillin against
nephrotoxicity of gentamicin in rats

Akio Nagai", Mineko Nagasawa®, Atsuhiro Mitomi"”, Yasuhito Kawamura’,
Takuya Kodama, Yasuo Watanabe”, Hirokazu Narita”
and Kihachiro Shimizu?®
YResearch Laboratory, Toyama Chemical Co., Ltd., Toyama, Japan

¥The Kitasato Institute

The protective effect of tazobactam/piperacillin (TAZ/PIPC) against the nephrotoxicity of
gentamicin (GM) was examined in rats. Nephrotoxicity was induced by the intramuscular
administration of GM at a dose of 70 mg/kg/day for 10 days. TAZ/PIPC (1,000 mg/kg/day) and
PIPC (800 mg/kg/day) were intravenously administered, and then GM was immediately
administered. Rats receiving GM (70 mg/kg/day) for 10 days showed increases in urinary N-
acetyl-B-D-glucosaminidase (NAG), protein and B.-microglobulin, elevation of serum urea
nitrogen and creatinine concentration, and showed an increase in kidney weight in comparison
with controls. Macroscopic fading in the color of the kidneys was seen. Histologically, cortical
tubular necrosis, desquamation and regeneration, tubular dilatation, hyaline cast formation and
interstitial inflammatory cell infiltration were seen. However, TAZ/PIPC and PIPC significantly
reduced these toxicological parameters. These results suggest that TAZ/PIPC may have a
protective effect against the nephrotoxicity of GM in rats, and the degree of this protective effect
was equal to that of PIPC.



