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FL\ B-lactamase FLEH O tazobactam (TAZ) LiEFHAN= YY) Y RIAEWED piperacillin
(PIPC) % 1:4 (hffilt) (CRALZH LV ESAIRAHITH S tazobactam/piperacillin (TAZ/PIPC)
K2oWT 4 HEHTVAORAMAER TS L ZTHEEERHIL, PIPC HBOP/ L HBEL 7,
Escherichia coli Jt®F M, Enterococcus faecalis dtBf M, Bacteroides fragilis GKP 0001,
Bifidobacterium breve YIT 4006 @ 4 Bz BERICER SE72 4 HEER~ 7 R TAZPIPC 100
mghkg % 1 B 1 [, % 5 HMBAARS LR, wThodfbkE5EmmPE L v R L, 3HH
LR E. faecalis X BREBRMMRLLT L % 57, PIPC 100 mg/kg Z ARDFETHRE L-EEH 12
R LR TH o7 EHBRRES 4 REBEOHLEEE (B, ML, MRTH, METEH, KB
OARBWHOAEEBIX, TAZ/PIPC, PIPC ¥ L 5DBAITYH, 4 BRI TR TOSM CTEAIESBEH
I PO VEIYDBEEEZRL. BEREPHUBORESTS L URRESBROKBATY D
PIPC 13, TAZ/PIPC #5824 8.30~75.3 ug/g (RHBAUT D 1 Rk <), PIPC H5BA
3.62~32.4 uglg (RHUBALT O 1 RELZKRL) ThHo7. HILEEEAEY PO PIPC BEIR
TAZ/PIPC ¥, PIPC H#IMNEFBBLIT/PMR TR CRMELZ R L7, TAZPIPC 5B ICHIT 5 HE
FELUHLEEBNETY T TAZ REIX 2 REZBEVTRIRHBBAUT TH o720 ERICER
L7-E&ICH$ 5 TAZ/PIPC 5 XU PIPC £h&h o 10° CFU/ml #8231 2 R/NREHILRE
(MIC) i E. coli t#F M T 6.25 ug/ml 3 XU 3.13 ug/ml, E. faecalis LW M T 3.13~6.25 ug/ml
B XU 3.13 pug/ml, B. fragilis GKP 0001 T 0.78~1.56 ug/ml 3 XU 3.13 ug/ml, B. breve YIT
4006 T 0.78 ug/ml B X U 0.39 ug/ml T, TAZ/PIPC, PIPC WFhDEIZBWTHEHDHEG I
MIC 2 LR ¥ 2 EmIZED S eh o7z,

Key words: tazobactam/piperacillin, piperacillin, f-lactamase FEH]|, ~X=3 V) Y RTLEWHE, 4
BHEEE~YY R, BRMEE

BEOHAWEORRICIZEEILVbONH Y, BERSE FOARBOBAMEZ L EEL CLRMOBANMEED E
BEOBHLEFBRLE-TWVAN, REATRIAEWEIEE EWMB B TH S Escherichia coli, Enterococcus faecalis,
HEZCLEELBIIZL, ERRPEMEHORBALZLDF Bacteroides fragilis, Bifidobacterium breve @ 4 W% &
HehiER25I38CTILITNTIRE V. ) LKA BT ADOBERICER S¥/: gnotobiote THH, R—n
IZBE L TRA RHAWEOBE ) BAMBE & DL BRHEEITER SN BT T, RAXOBENMEEICE
BHL, ChITHAOEAIIOVTRYLTE LA, JIZTHBLHERIAT A2 LATMERTH S,

4E# L f-lactamase BREHTdH 5 tazobactam (TAZ) I. WRESUHE
EEHARS VY v RBEWE O piperacillin (PIPC) %7 1. NRBIUBREHE
fliltglk 1:4 CRALAFLVWEHAREHATHS HEZLTH»OBALZEE 4~6 BAROEED ICR

tazobactam/piperacillin (TAZ/PIPC) (Fig. 1) 22T, % IQI EEA Y AZAWT, E. coli LW M, E. fae-
4 HHEE< DY ACBITARE LT, PIPC HHBIOEEL calis dLBWF M, B. fragilis GKP 0001, B. breve YIT
KBLEOTHET 5. BALZ: 4 BEEEY YRR, & 4006 2BORS LBRERICEES L 4 BEEE<Y

SRR M T R 2-7-14
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Fig. 1. Chemical structures of tazobactam and pipe-
racillin,

A%EML, TAZPIPC b L i3 PIPC 100 mg/kg % 1
H1ME, 5 HABARRSL, EHREFOLERKE
L. RERRIEMOBREGHEN, TobbiS
BRIGRT S & U5 Rm%IIATER 5% 24 REHBICIT-
Too - RABRRIGH% 4 REBIITYAEZERLT,
HILBEES® (H, PMBLE, MEHHS, METHR, X
B) OREWROEEBZHAEL 2

REPOFRBLIU 4 HHOSTHE, FE, BEAE
i, KMOBED I - Tiro7z. RALAEHIZ
Trypticase soy agar (BBL), DHL agar (Nissui),
EF agar (Nissui), 7 <vBi##Im 5% /0 BL agar
(Nissui), Anaero Columbia agar (BBL), BBE agar
(Kyokuto) Tdh o7z, HILBEEBOMBEBR O E L,
HEEESBEZH 1om YIBRL, AEWEEENISKEDH
LT, #FEFOMABOUE L FHEDOFETIT- 7

< ADHEFIX TREXLER BW IZE VBB EMA
Zya—H#HBOT7TAIVL—-5—NT, FAELT 15
— Y 1 REDOEHET, 4RO OFELRBKIZIT-
770 9 A EFRERIT Wagner D FEW IZE L TiT-
PASS

AL BHkE E. coli ltkAF M BX U E. faecalis
JLiF M 2L BRFZERR A S, B. fragilis GKP 0001 i35
BR2HMAEWEHEMNS, B. breve YIT 4006 XYV 7
N NEAHREER»S, ThEAFE2ZF-HDOTH
5o

BEERICOWVTIE, 7 XDBE PIPC O3
Bize b &) 2R EVIRPEHERIMELS D, EES
BESEBENEL 2 LR TFREINZ LS,
BicBI2BHEHRTH S 100 mgkg 2FEEL 2,

2. EEBIVHILENEY IO TAZ XU PIPC
BB D HE

KT CREL L CHAENEY 1 1IHL, 50 %

ethanol buffer (ethanol: 1/15M phosphate buffer =1
1) % 4 {ERismL, R rorhESFAHF-TkKE
YR4{ %, 4T, 12,000r. p. m., 5~10 7ML,
i % Millipore filter Tl L, 556Nl % R
L7

iMRel @iz, TAZ Tik E. coli 603 %, PIPC Tik
Micrococcus luteus ATCC 9341 2 FhFhRLEK L
L, @51 R 2812k % Bioassay ik W ir-,72

3. K X UHILFNED ) B-lactamase ifitk
DHE

X REW L VIO RERAELT, = bOt
74 vARy FZL—FEICEDBE L,

4. MR RLLIRE DM E

B OIS @lkICOWT, TAZPIPC B
X U PIPC @ 10° CFU/ml # MBI 317 5 R/ RFHILE
MEE (AT MIC &EMT) % UA(LEMEF ML
BIURZLOMAEMBTENEES CXhMEL
AT

IL & |

1. 4HEDEEBRDOER

TAZ/PIPC x5 DREHOEEKIL, 4 HHL LI
BHERHBEALSEHICKRAL, 3 HELURI E. fae-
calis 7% 10~10° CFU/g BEZD b h /- Lotz vw¥h
DHEBELRBBRUT L 2 -7 (Fig. 2). SHEKSG#
DHLERBAEWPOLERBUL, 4 BHE BITTXT
DAL T TAZ/PIPC 5B X2 bo— LB EIDHE
%7 L, B. fragilis, B. breve 73 XTOPH T,
E. coli 2MBETHEKRBT, WIFhIRHBRRUTT
H-o7- (Fig. 3)o

PIPC x50 RELS L UHLEEBAETWHOLE
HE¥D, TAZPIPC DHE LERIC, E. faecalis %K
C SHHETERLRYIEBD b/ (Figs. 2,4).

2. BEBIUHILEATYW SO TAZ XU PIPC
BEOHE

TAZ/PIPC 5 RE#%OREL X UCHILEAET WD
? TAZ B XU PIPC iR (X Tables 1, 2 I/RL72E B
D Thb, TAZ IR¥EES 4 REAEOBBIUMET
B 2 RETHESRH S K220, oFhdbRE
BREUT CTHo7o —F PIPC 350 1 HEOR
8 1 ik, B#REkS 4 REBEOEHNEY 1 Bk, ME
ERAEY 4 RETRHEBRUT Z- 2003w Th
OBRED»HHRMEh, ZTOREIX 1.49~1,640 uglg
Tholzo BEFBITKBNEY R TIRRHBRI
To 1 BEZBRL L 8.30~75.3 ug/g, H5HEBIID
TR 5-FE 1 BHEA<17.6 ug/g, 2 H#EAT 266
uglg, 3 B 49.6 uglg, B¥IxE 4 Bt 21.8
uglg THolzo E7:MBHPRELTNBETHRONEY
FTiX 5 IEOFET 324~459 uglg LEFICH VLR
LTwiz,
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Tasobactam/piperacillin 100 mg/kg x 1 time/day Piperacillin 100 mg/kg % 1 time/day
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Fig. 2. Changes in viable fecal cells following administration of tazobac-
tam/piperacillin and piperacillin to tetra-contaminated mice.
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Fig. 3. Distribution of intestinal bacterial flora following
administration of tazobactam/piperacillin to tetra-
contaminated mice.

PIPC x5 M BORES X UNHILERNEWH D
PIPC ##F£i3 Table 3 ISR L2 BV T, H5HKE1H
BORME 1 RELFELY ZD/NBERAEY 3 Bk, i
DIIADBENEW 1 RETREBRRELUT 72 22845
RueFhog#g»odbRSh, TORERX 2.13~
2,040 uglg Tholco BEPL LURKEATYH TIE
RHEBRUT D 1 Bk 2BR< L 3.62~32.4 uglg, &5
BABFNOFYTIIBSHE 1 BHEH<6.73 ug/g, 2
B#2¢ 17.3 uglg, 3 B#A 27.7 uglg, BMH5 4 B
R#A% 25.4 uglg Tholzo F7:/MEPRB LUME
FTEOREYH Tk TAZPIPC 58 L RAKFICRY

II: Upper part of intestine
II: Middle part of intestine
IV: Lower part of intestine
V: Colon

Fig. 4. Distribution of intestinal bacterial flora following
administration of piperacillin to tetra-contaminated
mice.

fEZRL TV,

3. EESPBIPHILENRYT f-lactamase i

RAZEHORFETCRIITRTEBUETH - 7228, XA
&5 %tk TAZ/PIPC 3T 1 HHUEK, PIPC BT
22 HHUROTXRTORGBTEREL 2o

4, FREROERRZH

EHEEMOZEKICH TS TAZ/PIPC BX U
PIPC #nZ¥hd MIC X E. coli &tBHF M T 6.25
ug/ml BX U 3.13 ug/ml, E. faecalis LBF M T 3.13
~6.25 ug/ml BELU 3.13 ug/ml, B. fragilis GKP
0001 T0.78~1.56 ug/ml B LT 3.13 ug/ml, B.
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Table 1. Fecal and digestive tract concentrations of tazobactam following administration of tazobactam/piperacillin
(Tetra-contaminated mice n=5)
1day ! 2 days ‘ 3 days 4 days
Mouse upper middle lower
no. feces stomach part of part of part of colon
intestine | intestine | intestine

1 <38.94 <4.60 <B6.34 2.36 <1.95 <1.86 <1.94 <1.96
2 <1.92 <4.91 <4.80 <1.95 <1.93 <1.95 <1.96 <194
Drug concentration 3 <3.90 <4.68 <1.97 <1.93 <1.93 <1.94 <197 <196
(ng/e) 4 <3.138 <56.62 <5.34 <1.95 <1.94 <1.98 2.79 <1.95
8 <38.51 <2.04 <2.53 <1.95 <1.93 <1.956 <1.98 <1.93

Mean ND ND ND ND ND ND ND ND

ND: Not determined

Table 2. Fecal and digestive tract concentrations of piperacillin following administration of tazobactam/piperacillin

(Tetra-contaminated mice n=5)

1 day | 2 days | 3 days 4 days
Mouse upper middle lower
no. feces stomach part of part of part of colon
intestine | intestine | intestine
1 28.3 26.7 71.0 5.56 <1.00 176 4.08 24.1
2 15.5 52.5 75.3 <1.00 <0.99 750 102 20.8
Drug concentration 3 22.4 32.4 22.1 149 4.69 250 349 | 248
(/) 4 <160 | 13.0 29.5 2.69 <0.99 179 1,640 143
5 20.4 8.30 50.3 4.79 37.8 263 547 24.9
Mean s17.6 26.6 49.6 =3.11 =9.09 324 459 218
ND: Not determined
Table 3. Fecal and digestive tract concentrations of piperacillin following administration of piperacillin
(Tetra-contaminated mice n=5)
1day [ 2 days | 3 days 4 days
Mouse upper middle lower
no. feces stomach part of part of part of colon
intestine | intestine | intestine
1 9.61 13.6 21.8 <1.95 12.4 93.1 2,040 20.6
2 3.62 19.3 29.6 12.3 73.3 258 14.3 24.0
Drug concentration 3 NT 17.5 31.8 2.13 2.67 36.2 1,080 324
(nefe) 4 <7.80 | 27.0 28.7 2.63 <1.95 <195 <195 | 247
5 5.87 9.24 26.5 3.88 8.91 852 844 25.5
Mean =6.73 17.3 27.7 =4.58 =198 =248 =796 25.4

ND: Not determined

breve YIT 4006 T 0.78 ug/ml 8 X U 0.39 ug/ml TH
57245, TAZ/PIPC, PIPC Wiho#HIZE VT HEH
D5V MIC A ERT2EMIEED LN E D5
7= (Fig.5)o
. % =

TAZ/PIPC X, KBER LEH/RASIHLTHREEN
# L\ B-lactamase FHEH| D TAZ &, BULEIE
KBAAHTHRERSAEREBRBRFEHA SN TV HERR=
¥ v PIPC # Hffifle&t 1: 4 TRAELESHRE

A#IT, PIPC #7335 &8 f-lactamase A% TAZ I
TYVHEESNSE D, f-lactamase IZXA2WHEEICH
HEEYE %2R L, Staphylococcus, Enterococcus,
Pseudomonas, Bacteroides % & UiFAMES X kAL
DY I7LEHR, BREACELCHREARY V2%
AELTwam, ¥/ TAZ, PIPC 3¢ b B B~BY
L, %\Z PIPC TREFZ ZEhb, %Viﬂ]ﬁﬁk
LI2THBINT ARAVPLETH S,

4 E. coli, E. faecalis, B. fragilis, B. breve
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Fig. 5. MIC changes in bacteria following administration of tazobac-
tam/piperacillin and piperacillin to tetra-contaminated mice

(Inoculum size: 10° CFU/ml).

EHEACERESE - 4 HREFT T AL HCARE
Tit, TAZ/PIPC 285 L-BEEBHMP AL T
SIADKES L UKRABTWD S 8~T5 uglg BED
PIPC *BRHEh 2B EH»${, 4 AL B
TAZ/PIPC 5 VW EHICRAT 25 mAED SN
7mo COWMMIZ, pf-lactamase B EH D sulbactam
(SBT) & R=Y ) YRIEBEEWED ampicillin
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h=-0OAKT, 4 ERLbHIC TAZPIPC & PIPC OHT
HIYRKERENENoR, IYRIZBWVTIX TAZ
DOIRHBFTAS PIPC (CB~X»% &L, BEPBIT
HILEAEWPIC TAZ PMELALBRBSh o R
BENEBLTVWEHNERDNS, R BSEINER
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Effect of tazobactam/piperacillin on intestinal bacterial flora

—Studies in mice inoculated with four types of bacteria—

Satoshi Iwata”, Eiichi Isohata?, Yoshiaki Kin®, Takao Yokota?,
Yutaka Kusumoto?, Yoshitake Sato?, Hironobu Akita®, Seiichiro Nanri?,
Tadao Oikawa? Intetsu Kobayashi® and Keisuke Sunagawa®

» Department of Pediatrics, Kasumigaura National Hospital, 2-7-14 Shimotakatsu, Tsuchiura, Ibaragi, Japan
? Department of Pediatrics, School of Medicine, Keio University

% Chemotherapy Division, Mitsubishi Yuka Bio-Clinical Laboratories

Y Department of Pediatrics, The Second Tokyo National Hospital

Tazobactam/piperacillin (TAZ/PIPC), an injectable combination antibiotic consisting of tazobactam
(TAZ), a new pB-lactamase inhibitor, with piperacillin (PIPC), an injectable penicillin antibiotic,
in a ratio of 1: 4 (potency) was studied with regard to its effect on the intestinal flora of mice
inoculated with four types of bacteria. A comparison was made with the efficacy of PIPC alone.
In mice inoculated with four species of bacteria (Escherichia coli, Kitaken M, Enterococcus fae-
calis, Kitaken M, Bacteroides fragilis GKP 0001, and Bifidobacterium breve YIT 4006)
in the intestinal lumen, TAZ/PIPC was administered i. m. at 100 mg/kg once daily for 5 consec-
utive days. From the day after the beginning of treatment, the cell counts of all species of bacte-
ria examined began to decrease, and from the third day thereafter the cell counts were below
detectable limits except for E. faecalis. Comparable results were obtained when PIPC alone at
100 mg/kg was administered in a similar manner. At 4 hours after completion of the final dose,
the viable cell counts in the contents of various segments of the gastrointestinal tract (stomach,
upper, middle and lower intestine, and large intestine) were lower for groups treated with
TAZ/PIPC or PIPC than the control group for all segments examined. The PIPC levels
in feces from the day after the beginning of treatment, and thereafter in large intestinal contents
upon completion of the final dose, were 8.30~75.3 ug/g for the TAZ/PIPC group (excluding one
sample in which the PIPC level was below the detectable limit) and 3.62~32.4 ug/g for the PIPC
group (excluding one sample in which the PIPC level was below the detectable limit). The PIPC
level in gastrointestinal contents was highest in the middle and lower segments of the intestine
for both the TAZ/PIPC and the PIPC group. No detectable amount of TAZ was found in feces or
in the gastrointestinal contents of each segment, with the exception of 2 samples. The minimum
inhibitory concentrations (MIC) of TAZ/PIPC and PIPC were 6.25 ug/ml and 3.13 ug/ml for E. coli
kitaken M, 3.13~6.25 ug/ml and 3.13 ug/ml for E. faecalis Kitaken M, 0.78~1.56 ug/ml and 3.13
ug/ml for B. fragilis GKP 0001, and 0.78 ug/ml and 0.39 ug/ml for B. breve YIT 4006. Neither
the TAZ/PIPC nor the PIPC dosing group showed an increasing effect on the MIC of the 4
species tested.



