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Tazobactam/Piperacilin® BER MR 12X 5 in vitro
BL P vivohliEH B L O~ ZEGNHIEENO

PEAFRA - HRORA - INEEER - HPhEFBE - g5 - LE
e B9 K 2 [ 2 B B e S Mk B S B e

Tazobactam (TAZ) /piperacillin (PIPC) D BER MR IS T % in vitroUH /1 % ZE Wk b &
UERIR S Bk 238%k % FI WV THiES L 720 TAZ/PIPCI3 B-lactamaseRE 24 P4 T PIPCIZ i P D ¥k
% & € Bacteroides fragilis3 & U Prevotella bivia lZEN 72 HLH 1 %Rk L, Peptostreptococcus
spp. 7% EPIPCIZAT L CASRBME 2 /R ¢ HAEICH LT HMWiEE 2 2 L Tz B fragi-
lis GAI 0558, 7955, 10150 & P. bivia ATCC 29303, GAI-4100® p-lactamase (&1L TAZ
X HES N,

SRAZ B-lactamase & FEAE L PIPCICTit 4 % 7R §B. fragilis 24k & PIPCIZIENE D Escherichia coli
¥ 7213 Enterococcus faecalis® TN FNIRE W 2MOREHIC L AEENREET VE
B\, TAZ/PIPCORERHIEFIE 25 L72s B fragilisk E. faecalis\Z & 5 BRETZRL
2xt L, PIPCHLUME S B CTIXPIPCHH D B. fragilis(MIC: 100ug/ml), PIPCIEMEDE. faeca-
lis(MIC: 3.13pg/ml) & b ICHBBARRIIR OGN Lh o 72h, TAZ/PIPCIGHTIIAE
LHEBEL VR SN, & 5B, fragilis(MIC: 100pug/ml) & E. coli(MIC: 1.56pg/ml) 12 &
BIREFRIIA LT, PIPCHMR 5B IIPIPCERMEDE. coliD WD AN DT HhITHAT 5
128 EF 57205 TAZ/PIPCERGHTIIMEME L b ICHBOFE B VPR O, K
<7 R & AV 7-PIPCEMIE S & TAZ/PIPCIX 5RO R E 2 & — M HOPIPCIRE DIHER
I3 TAZ/PIPCI: 5-B CPIPCHEMIX 5 OHAE L D BV L RV 2 MR L THER L 72, PIPCL
TAZOBERIZ L DEIED, Y7 ARBETVIZBLWTHHEID LN,

TAZ/PIPCE & U'PIPCO1H40mg/kgP5 A D E T 51E, wIFhd w7 ZEBATO
Clostridium difficileDYE5E % 3FHE L 72,
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B AEEE 7L, < A e AR

Tazobactam/piperacillin (TAZ/PIPC) (%, piperacil-
lin (PIPC) & # L \» B-lactamase [ E #| T & 4 tazobac-
tam (TAZ) % 4:1DEIE TERE L 728 L Wikgt R bR
FHEETH D, TAZIZIBESVEE, %52 Bacteroides fragilis
group®D EA T 5 f-lactamase ¥ [HET 5 Z & 259 T
WmE SN TBO'Y, PIPCHH I % & O B fragilis
group 23§ B PLE I DWRDHH S M & e o T B3

EH 5 IITAZ/PIPCOBS MR I T AW &
PIPCHEEE L T L L HIZ, FMLRKEOEHTH
% clavulanic acid/ticarcillin (CVA/TIPC) , sulbactam/
cefoperazone (SBT/CPZ) B & cefotiam & @ L #HREF
41T o 720 % 72, B. fragilis & Escherichia coli® & O
Enterococcus faecalis®{REHEMIZL VIER Lz~ A
FEREPREE £ TV & T, REFIOH BMEE in vivo
THLPICT AL EDIZTY AEBANMEENDE

B, $5ZClostridium difficile¥85EDFEFEFEIZDOWVWTH
FEt L7z,
I. w8 & FH &

1. &%

Table LICR$HFREZRFONEKRSERMB L U
American Type Culture Collection (ATCC) ,
Collection of Type Culture (NCTC) B & U Virginia
Polytechnic Institute (VPI) H3R DB E W Ik & UIFFEE
TREERMEL 2> & BRAISS 4 BE DARE 1o 8 L 7= A&
RV, BRIRDEEROEE X, PRAS I media(Scott,
USA) & v A A bEMMRE T A 7a< s 757
1 =2 & B AHEY T OARARBR I EE O 34T 5 VPI
manual 88 4 B IZHE VAT - 729, — RO H MO 6] 5E 13X
Rap ID ANA system (IDS, USA) # B\ 7= B[/ E & 4
A 0= N7 T 74—\ & AR EY D ORI EE

National

*T500 WEEHRRT40
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DFHAERELIZL T T 72, TNHOHKIZ20%
A% LIV Y RAR#ER L L CT—80C TIRIFL 72

2. iR

Piperacillin (PIPC) B & Utazobactam (TAZ) DE K %
Hu/:, PIPCHEE b TEMRK EHD» S, TAZB
£ Uttazobactam/piperacillin (T AZ/PIPC) {3 AMEHE &y T.
EHA SIS TG SN, In vitodLE A ER D X
BE 2% £ L Teefotiam (CTM), CVA/TIPC, SBT/CPZ b
Hurz, WIS Do S 2 b D xEH L7z,

3. R/ BEE IR (MIC) D#lE

FEFRPRAIEC L - Tl L7257 BREER IS
W AIME AN b T L ORETAT AR E B b
L T5% ™ FiAEMMTA M Brucella HKFE R (Wi R
B A H 7o, BEIR S BERR KT D MICHIE 1213
GAMIER Hith (B KB 2 Al v/, MM R
anaerobic glove box CEIRBAERT Hx) (N, 80%,
€0, 10%, H, 10%) T2HMIT- 72,

B S 14 B O MIC I Mueller Hinton 11 agar (BBL) % F
VB ERERAREIS L D illlw L7z,

1. FERATEERR AT A PR ER

B. fragilis 66%E, Bacteroides thetaiotaomicron 214k,
Prevotelia bivia 258k,  Peptostreptococcus magnus 384k,
Peptostreptococcus anaerobius 20 ¥k,  Peptostreptococcus
asaccharolvticus 274k % B\ 7z, THL S (ZBEAT6 L4 R
TEERTH S,

5. PIPCD B. fragilisl>xf ¥ A HEER IS LT T

TAZDBREEDFE

B FIS5 45 BED B. fragilis group 858k % HI W THEGT
L7z, TAZOEIE % 0.25pa/mlh 5 5ug/mlE LS &
TP E A IZ &, PIPCIH§ A EZ D
bz trat L7z,

6. B. fragilis3 £ O°P. bivia? 3-lactamase {2 4§ %

S ER O E

B. fragilis GAI-0558, 7944, 10150, B X 1830144
® 3-lactamase B £ 'P. bivia GAI4100 B & UWATCC
29303 D F WL % 8000rpm 1557 M D LT BEIZ £ D
EE, B CoIMY » ERFBEATE (pH7.0) T 2k L
72 ZORKEOIMY ¥ EERE S (pH7.0).  (GAL
3014408 & 13 MOPS-KOHAE M it (pH7.2) ) IZHR& L,
LB L 22, 10,000rpm T10%5 M0 B L,
FO iR EBEREE LAV, Blactamaseidi T,
WE S O HiFEI X )T - 7Y, pB-lactamase ($ 12m
unit) # TAZ (2,M) T30°C 104 HALPE L 72 {%, cepha-
loridine DEMNZ & b KIE % BiAs S+, FRAFGTE 2 M)
E L7, PREH & L CTclavulanic acid (CVA) B X O
sulbactam (SBT) b w272,

7. TAZ/PIPCO~Y 7 AERENIBEE T IV T 5
IES

1) ARk

B. fragilis 10-20 38 X UFGAI-0558, Enterococcus fae-
calis K-1, E. coli 31053 % V272, E. coli 3105313 K
MR i TEMABH L D5 3Nz, THEDRKIZ
AF LIV R THERE SN,

2) TWA

<7 A13C57BL/6JJcl, 6~ 7 M HE (fRE 18 ~23g)
(AEZ L T)EHW,

3) MHEEEZ0HEHE

Y58 I Freireichb OFHELXBEICL T POFH
BrRE LEBEIEONLMETEED Y — 7 fEI1C
FVENT T ATESNDL L) IZEREL, ERE~Y
AxRHWT, EORNENREEHERL 72V,

PIPC 250mg/kg® 1[E] [ F %5 8 & U'PIPC 250mg/
kg+TAZ 62.5mg/kgDIEHE V7 AND1EIE TG5O
BofiE S L OREREY LA — FFOPIPCE L O
TAZDEFEIIUTHOZT L TH - 72, BIHPIPC 250
mg/kgd% 5-FF O PIPCHCmax |3 0. 150 M % T 134.3+
27.8ug/ml, TAZ/PIPC 312.5mg/kegix 5-FEDPIPCH &
FTAZ D CmaxE TN ZF 4 0.184, 0.1668[H % T
128.3+185, 585+6.7ug/ml TH o7z, &5V — |
TS, S mIE1R4EE L7,

Bartlett 5 DEXSEIZ LT, HEMEIBMNRZED
VIR ARG T A R RGBS 1A RS L TH
SRR MG A ERARER OB R E L 712,
Bl%, B. fragilis& E. faecalisBERE DB E 1L, R
HEBIETE T8, {RHERMMELEHE TI0ROHEFEZIT-
720 B. fragilis& E. coldEFEDBZEICITVINY 12E]D
BRELIT572,

4) e AERENERGEE TV

BREETVIZEPSOFEIELTERLIY, #
T B {E 312 24 72 o T3 Autoclaved caecal content
(ACC) £ 7213 Autoclaved bran suspension (ABS) & 7
TVany bELTHWZ ACCOERIZHEA & 126,
ABSIZHI A < B L 72200mg D i BR D Bran % Anaero-
be broth (Difco) 10ml& & {{RAL, ZEDOH -t %
L7 121CI50 D4 — F 7 L — 7B % T E
L7,

5) FROHE

BUEDERIRG 21T 72, T— T VHKETICTE
L, MEICLVERNBREOFEXREL, 55
NI OMBE MR E 2 EM L 72, BRSO 2N
RATHIAEL LD RNV T v 7 A% 2T 5Kk
HLVETIAREYFAF - HOTHARET EH
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FEOOWTIE2RAL, RO SRk e ERL
77 TNHDHETOKHEFIZ100 cfu/abscess T
5, B fragilisk E. faecalis®REEG DI 61213,
KXY AL ENLBEEFNENRIEHZH D
W BCE BIE LS, B fragilisk E. coiDiREEGD G E
IiE= 7 A1ED S B S B R 2 —HIC L THIlR
BAEEY L, BAEEICIEGAMERE, 7~
&3 UMGAMEE RE L (B KBS = if R A 2
13, BHIZER 72135 % FIMEFERR % F\V 72,

8 MEFRBLUBEEEREY £ — bHOPIPCB L

TAZERE DO WE

B. fragilisk E. faecalis?®10° cfu/ml DR = VERL L,
LEECTHRL 2%, LITREL, S612%H
DACCEIZABSLIRA, £001~02ml%E 77 A
(C57BL/6] Male, 6:8#s, HKE20g) OIERMNICHEML,
eI 2 AR L 7oe BRBEASSERL T 5 Wi (BRI S 12
5HH)IZ, TAZ/PIPCH & UPIPCD 250 mg/kg % 1[8]
BTHE L, 154, 304, 604, 12047 f&I\ZIMiEE
Mg 2 IR L 72, SERIEE S T —70C OBKIR

N TR L7z, SERIREONEIE, SERkrso~
k75 74— (HPLC) 2 Tir-> 72, 2 F D IM{F0.5ml
IZZERK0.5mlB £ OVIN HCL 0.5ml & (RAI L, BEfkT
F OV 5mlx N2 100k, 5055 8 (3000rpm, 4°C.
1047) L7z, HBo M FILEIS, NEEER
1.0ml (25,g) ML, & SHICELGHEE T 7%,
meonKBIZZoask)l Adml RN L, 1054EE
R LML, 20 EED25,1%HPLCIZIEA L2,

HPLCOSGME /1 7 4« Inertsil ODS-2, 57m, 150X
4.6mm id, 77 LA@E ©40C, f#BEMH © CH3CN/ 10
mM Phosphate buffer solution (pH5.5) ., 3% CH3CN (3
min) = 1%/min linear GRE for plasma, & : 1.5ml
min& L7z, Mg, UV-220nm 0.04a.ufs. & L7z
EBRFIETAZTO.2g/ml, PIPCTO.2/8/ml T -
Too TSI, AMEIEG TEMFTE K L 72,

9. ¥ AEHNMEHENOLE
1#E3~5ED~ 7 A (ICRA, M, 20g) % H\ 7z,
R LAY G- E1E20mg/kg & L, 1H2ME, 50 MEH
BT ¥4 L7z TAZ/PIPCE PIPCHR G- B T8 L 72

Table 1. Antibacterial spectrum of tazobactam/piperacillin against gram-negative
anaerobic bacteria compared with other agents

MIC (ug/ml)

Organism
TAZ/PIPC PIPC CTM CVA/TIPC SBT/CPZ TAZ

Bacteroides

B. fragilis GAI 5562 1.56 6.25 25 0.78 3.13 6.25

B. fragilis GAI 0558 6.25 100 >100 6.25 12.5 6.25

B. vulgatus ATCC8482 6.25 6.25 12.5 0.10 6.25 12.5

B. distasonis ATCC 8503 0.39 0.39 6.25 1.56 1.56 25

B. ovatus ATCC 8483 25 50 >100 3.13 25 25

B. thetaiotaomicron ATCC 29741 25 100 100 3.13 12.5 25

B. uniformis GAI 5466 0.78 3.13 12.5 0.78 3.13 6.25

B. eggerthit ATCC 27754 1.56 3.13 1.56 0.10 6.25 6.25

B. gracilis GAI 10428 50 100 3.13 6.25 6.25 12.5
Prevotella

P. oris ATCC 33575 3.13 6.25 0.78 0.20 1.56 0.78

P. oralis ATCC 33269 3.13 6.25 1.56 0.10 3.13 0.78

P. bivia ATCC 29303 3.13 100 >100 1.56 3.13 0.78

P. intermedia ATCC 25611 0.78 0.78 0.20 0.10 0.78 3.13
Fusobacterium

F. nucleatum ATCC 25586 0.05 0.05 0.39 0.10 0.10 12.5

F. varium ATCC 8501 12.5 12.5 3.13 1.56 6.25 >100
Desulfomonas

D. pigra DSA 749 100 100 50 3.13 3.13 25
Veillonella

V. parvula ATCC 10790 12.5 50 0.39 1.56 3.13 25

* MICs were determined on Brucella HK blood agar containing serially two-fold diluted drugs, with approximately 10° cfu

per spot.

Plates were read after 36 h incubation at 37°C.
TAZ/PIPC: tazobactam/piperacillin,  PIPC: piperacillin,
SBT/CPZ: sulbactam/cefoperazone, = TAZ: tazobactam

CTM: cefotiam,

CVA/TIPC: clavulanic acid/ticarcillin,
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BES5RTIHEBIOT7THHIZ® Y AEBNDC diffi
cile DB %, C difficile? #3IREE # T H 5 Cyclose-
rine-cefoxitin mannitol agar (CCMA) ¥ % i\ A E &
BEFETHE L, ERBREEOREITNTHAF «
CN—=NTIT> 72,

10. AREFAYALE

KA E T 721EMann-Whitney test® 27z,

I. # £

1. TAZ/PIPCOITHE A~Z b
TAZ/PIPCOATCCHENBE Wkt & EHHR
P IAT 5108 cfu/ml 3B & 10° cfu/ml$EFET D
MICHE % Table 13 & UF2127R L 720 10° cfu/ml D#EHE

Wil A L7256, TAZ/PIPCO HERYGE W HIE T
(12.5pug/ml L F) U27R & % 0o 72 WL, Bacter-
oides ovatus ATCC8483, B. thetaiotaomicron ATCC
29741, Bacteroides gracilis GAI-10428, Fusobacterium
varium ATCC8501, Desulfomonas pigra DSA749, Veil-
lonella parvula ATCC10790, Eubacterium lentum ATCC
25559, C. difficile GAI10029, Lactobacillus brevis
subsp. brevis JCM1059, Lactobacillus reuteri JCM112,
Lactobacillus salivarius subsp. salivarius JCM1231 T&
272, TOMOWRIZH L TIX, TAZ/PIPCIZ6.25
ng/mlLNT O CTHRE G L72. TAZ/PIPCOR
B IIAH BB SRR DOPIPC & 8§ 5 & B. fragilis, B. the-

Table 2. Antibacterial spectrum of tazobactam/piperacillin against gram-positive
anaerobic bacteria compared with other agents

MIC (ug/ml)
Organism
TAZ/PIPC PIPC CT™M CVA/TIPC SBT/CPZ TAZ
Peptostreptococcus
P. anaerobius ATCC 27337 0.78 0.39 0.78 1.56 6.25 >100
P. asaccharolyticus WAL 3218 0.10 0.05 0.78 0.10 0.20 6.25
P. indolicus GAI 0915 =0.013 =0.013 0.10 =0.013 0.10 3.13
P. magnus ATCC 29328 0.39 0.39 3.13 1.56 1.56 >100
Streptococcus
‘S. intermedius’ ATCC 27335 0.78 0.78 1.56 1.56 0.78 >100
S. parvulus VPI 0546 6.25 3.13 3.13 3.13 1.56 12.5
Staphylococcus
S. saccharolyticus ATCC 14953 0.39 0.39 0.20 0.05 0.39 25
Propionibacterium
P. acnes ATCC 11828 6.25 6.25 0.78 0.78 1.56 25
P. granulosum ATCC 25564 0.39 0.39 0.78 0.39 0.20 3.13
Eubacterium
E. lentum ATCC 25559 50 100 100 25 100 >100
Clostridium
C. difficile GAI 10029 50 50 >100 50 >100 >100
C. sordellii ATCC 9714 0.39 0.39 0.78 0.39 0.78 25
Bifidobacterium
B. bifidum JCM 1255 0.20 0.10 3.13 0.39 0.20 12.5
B. adolescentis JCM 1275 0.39 0.39 3.13 0.78 0.39 6.25
B. breve JCM 1192 1.56 1.56 25 3.13 1.56 25
B. longum JCM 1217 3.13 3.13 25 3.13 0.78 100
B. pseudolongum JCM 1205 0.78 0.78 6.25 1.56 0.20 100
Lactobacillus
L. acidophilus JCM 1132 3.13 3.13 6.25 3.13 6.25 >100
L. brevis subsp. brevis JCM 1059 25 25 25 100 25 >100
L. casei subsp. casei JCM 1134 3.13 3.13 6.25 6.25 6.25 >100
L. fermentum JCM 1173 6.25 6.25 12.5 12.5 6.25 >100
L. plantarum JCM 1149 6.25 6.25 25 25 50 >100
L. reuteri JCM 1112 12.5 6.25 50 25 12.5 >100
L. salivarius
subsp. salivarius JCM 1231 12.5 12.5 12.5 12.5 25 >100

TAZ/PIPC: tazobactam/piperacillin,
SBT/CPZ: sulbactam/cefoperazone,

PIPC: piperacillin,
TAZ: tazobactam

CTM: cefotiam,

CVA/TIPC: clavulanic acid/ticarcillin,
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taiotaomicron, P. bivia’s & C2ERE DM A A L
720 FOMOEMKTIRIZIZFAETH -7z, TAZIZZ
NEEKTHAERICH L L2BREOHE 2R L 72,
$ 12 Prevotella spp. \ZBBWITE D 2R L7,

2. BRRESEEAR IS A PUHEER

10° cfu/mUEME TOBAE % Table 312K L 72, B. fra-
gilis 668k 123F L, TAZ/PIPCI3.13ug/ml, 12.5ug/
mlDOMIC508 & UMICqofE %75 L, PIPCD12.54g/ml,
100pg/mibh b & 0 2EREEBN BN ZR L7 B
thetaiotaomicron 21 R L T O HUOBEIE SN
72 P. bivia 2581213 1.56pg/ml, 3.13ug/mlDMICso,
MICoofti % 7k LPIPCH IR & 1) 3~ 4 FREEN 72K
THotzo FEFEHLZVTNOFEBEIISLTY,
TAZ/PIPCOHUHE 711 ECVA/TIPC & SBT/CPZ & [FA2RE

DILE I TH o 725 P. anaerobius, P. asaccharolyticus,
P. magnus\ZiX, TAZORMNI & BHHE I DT IEER
HHENY, PIPCEEIBENENIEIZ R LI,

3. B fragilis\HNT B TAZO B RN F

B. fragilis group 854k % FI\»T, PIPCIZH ¥ ALK
J)% TAZ90.25 ~5ug/mIAFFE T THIE L 72o PIPCIE
TAZ 5pg/mIFFAET T b BN 7ZMICs03 & UMICy, il
% 7k L 726 TAZ:PIPC=1:4 ® TAZ/PIPC I B. fragilis
group {22 L CTAZ % 0.5~ 0.25pug/mlifs N L 72 B D
PIPCOPLH JJIZVCHE L 72 (Table 4) o

4. B fragilis £ U°P. bivia® p-lactamase (2 X 3 5

TAZOVER

B. fragilis 30144 % [ < 34k D 3-lactamase i £ 13,

2uMDTAZE DIOCLOFHED A ¥ F 2= 3 Uk

Table 3. In vitro activity of tazobactam/piperacillin and other drugs against clinical isolates

MIC (pg/ml)

Organism o
(no. of strains) Antibiotics range 50% 90%
tazobactam/piperacillin 1.56 ~ >100 3.13 12.5
B. fragilis piperacillin 3.13~>100 12.5 >100
©66) clavulanic acid/ticarcillin 0.39~100 0.78 12.5
sulbactam/cefoperazone 1.56 ~ >100 3.13 12.5
cefotiam 6.25~ >100 50 >100
tazobactam/piperacillin 6.25~25 12.5 12.5
. . piperacillin 12.5~ >200 25 >200
B. (éhlitazotaomzcron clavulanic acid/ticarcillin 1.56 ~ 50 1.56 25
sulbactam/cefoperazone 6.25~25 12.5 25
cefotiam NT
tazobactam/piperacillin 0.39~3.13 1.56 3.13
P. bivia piperacillin 0.39~100 25 50
@5) clavulanic acid/ticarcillin 0.05~6.25 1.56 1.56
sulbactam/cefoperazone 0.20~1.56 1.56 1.56
cefotiam 0.20~1.56 1.56 1.56
tazobactam/piperacillin 0.10~6.25 0.10 0.39
P. anaerobius piperacil.lin . . 0.05~12.5 0.20 0.20
©0) clavulanic acid/ticarcillin 0.78 ~200 1.56 3.13
sulbactam/cefoperazone 3.13~200 3.13 3.13
cefotiam 0.78~25 0.78 1.56
tazobactam/piperacillin =0.025~0.39 =0.025 0.20
P. asaccharolyticus piperacil.lin - =0.025~0.20 =0.025 0.20
@7 clavulanic acid/ticarcillin =0.025~0.39 =0.025 0.39
sulbactam/cefoperazone =0.025~0.20 =0.025 0.20
cefotiam =0.025~0.78 =0.025 0.39
tazobactam/piperacillin =0.025~0.10 0.05 0.05
P. magnus piperacil}in =0.025~0.10 0.05 0.10
38) clavulanic acid/ticarcillin 0.78~1.56 0.78 1.56
sulbactam/cefoperazone 0.39~1.56 1.56 1.56
cefotiam 0.20~1.56 1.56 1.56

NT: not tested
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ZHEEICERT Lce 2R —%M4TT, P bwiad®p-
lactamase{& T4 b, [FIFRIZEAE KT L7z, (Table 5),

5. B fragilisk E. faecalisD IR A IEHIE A 5 %)

ES

B. fragilis 10-2001.5X 107 cfu/mouse, E. faecalis K-
115X 10° cfu/mouse® ACC & & b 1< 7 AMEIEA
(ST L, ZO1ERZRICEROMRBRS 2 BE L7,
SHEICEE L, MEFENB L CHEFENRE £
L7ze HRABEKROPIPCE & O'TAZ/PIPCIIN § 5 %
PEi3 Table 612, B#E % Table 7127~ L 72, FHATG#EA
HOBETAZ/PIPCER S HOTH BIZ BT 5 REEK
F320% T, EBRAEKEZG LA BHOT70% 12
HWLHALPIEETH > 72, EILS NBREHRD, *F
HEEOLMEIZI L, KEAFGHTIE, bThI2Eo

HTH o1, F72, PIPCHEIRIE 5 HOREFEERIL
50%, [EINIREIZ5M8 Td > 72, TAZ/PIPCI: 5.
Mo EIN SN EES DB fragilisi B, HEHEAE
KB &L OPIPCHEMBLSH I L AR K72, £
72E. faecalis Wb £ WA KIS B LAE K
7> 725 B. fragilis10-2001 X107 cfu/mouse, E. faeca-
lis K-1D1.7X10° cfu/mouse & ACCE & b \ZFEIR A%
Tk, 48 B &) ERES L FE L RS RERED
W& I3 TAZ/PIPCER S, PIPCH G OWThiZB VT
b, BREEEE (EIURE R 1260 % (918), 40% (518)
EIEREHD60% (6ff) L HE L EEIED LN L 2o
720 & ZANIENENREMER, WIRTORRTIED
ST IFRB S ED RSO b7z, xTHEEE & PIPC
58S B IS I AR I C BRI R 22 s S

Table 4. Effect of tazobactam on MICs of piperacillin in 85 Bacteroides fragilis group isolates

Drug MICy, (ug/ml) MICy, (ug/ml)
Tazobactam/Piperacillin 3.13 12.5
Piperacillin

+5  pg/ml Tazobactam 0.20 6.25
+2.5 pg/ml " 0.39 12.5
+1  pg/ml " 1.56 25
+0.5 pg/ml " 3.13 25
+0.25 pg/ml " 3.13 25
+0  pg/ml " 25 200

Inoculum size: 105 cfu/ml

Table 5. Effect of B-lactamase inhibitors on B-lactamase from Bacteroides fragilis and Prevotella bivia strains

Residual activity (%)

Inhibitors 2 uM)

B. fragilis P. bivia
GAI0558" GAI7955% GAI10150% GAI30144Y ATCC29303 GAI4100
Tazobactam 8.8 22.5 6.6 95.3 21.3 28.3
Clavulanic acid 2.3 35.1 17.3 95.5 28.7 35.9
Sulbactam 8.6 39.9 30.2 93.1 30.2 59.1

1) ~ 3) oxyiminocephalosporinase type I producer

4) oxyiminocephalosporinase type II producer

Table 6. In vitro susceptibility of the organisms used in animal studies

Inoculum: 108 cfu/ml

Inoculum: 108 cfu/m!

Organism - — - —
tazobactam/piperacillin piperacillin tazobactam/piperacillin piperacillin
B. fragilis 10-20 12.5 >100 25 >100
E. faecalis K-1 1.56 1.56 3.13 3.13
B. fragilis GAI 0558 6.25 100 50 >100
E. coli 31053 1.56 1.56 3.13 3.13
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(p<0.05)0 E. coliTld, TAZ/PIPCOH5 B L PIPCO
BEEE, WIFROABRAIEKERS Lo BRI

L, AECEVERLRLAZ (<005, L2b
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GBI 12 BT S TAZ/PIPCORSTPIPCE L U'TAZ
OMEFEES L OBERENRERED & — RO
WZDWTHRET L7 (Fig. 1, 2)o TAZ/PIPCO R T {4t
BOBEREY A — F P OPIPCIEREIX, 30, 6057 &
b PIPCHEME TS H ORI A E T £ — bHDPIPC
EELVHELMIEEERL TV,

8. WU AERNMEE T L8

AR AT KRG O IREE T, 3VLH3PLE L HG
D C. difficile® $iZ, BHERF LT (200cfu/g &)

Table 7. In vivo efficacy of tazobactam/piperacillin for treatment of infections
induced by Bacteroides fragilis 10-20 and Enterococcus faecalis K-1

No. of organisms recovered from abscess

Treatment % of mice a)
catme bearing abscesses (log,y CFU*)
group . ]
(n=10) B. fragilis E. faecalis
Tazobactam/Piperacillin 20 2.00"© 2.75+0.07%
Piperacillin 50 5.14+0.92 3.78+0.89
Saline treated 70 4.74+1.37 4.93+0.76

Treatment was started one hour after inoculation of B. fragilis 10-20 (1.5 x 10° cfu/mouse) and E. faecalis K-1

(1.7 x 10° cfu/mouse). Drugs (a total of 12 doses) were injected subcutaneously 4 times a day at a 6 hour-interval for
3 days.

a) Values are means * standard deviation b) P<0.05 compared with values for saline-treated mice

¢) P<0.05 compared with values for piperacillin-treated mice

Table 8. In vivo efficacy of tazobactam/piperacillin for treatment of infections
induced by Bacteroides fragilis GAI 0558 and Escherichia coli 31053 in mice

No. of organisms recoverd from abscess

Treatment % of mice a)
bearing abscesses (logyo CFUY)
group — :
(n=10) B. fragilis E. coli
Tazobactam/Piperacillin 70 4.93+1.55" 3.17+1.142
Piperacillin 80 6.98+0.69 4.33+0.91"
Saline treated 80 5.97+1.62 5.10+1.70

Treatment was started one hour after inoculation of B. fragilis GAI 0558 (1.5 x 107 cfu/mouse) and E. coli 31053
(1 x 10 cfu/mouse). Drugs (a total of 8 doses) were injected subcutaneously 4 times a day at a 6 hour-interval for
2 days.

a) Values are means *+ standard deviation b) P<0.05 compared with values for saline-treated mice

¢) P<0.05 compared with values for piperacillin-treated mice



vVOL.42 S-2

Tazobactam/piperacillin & BEZ L

69

ToHh-o7,
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=} . 1y
= . piperacillin ' o
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8
(=}
o
]
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Fig. 1. Serum concentration of piperacillin or tazobactam after subcutaneous administration of 250 mg/kg

piperacillin or 312.5 mg/kg tazobactam/piperacillin to C57BL-6J mouse.
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Fig. 2. Concentration of piperacillin or tazobactam in abscess homogenates after subcutaneous
administration of 250 mg/kg piperacillin or 312.5 mg/kg tazobactam/piperacillin

to C57BL/6J mouse.
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Table 9. Emergence of Clostridium difficile in murine caecum contents after 5 days’ subcutaneous dosing
with tazobactam/piperacillin and piperacillin
Days after No. of Clostridium difficile
Treatment . . .
; completing colony forming units/g of cecal contents
group administration <102 102 10° 10t 10° 105 107 10'<

Tazobactam/Piperacillin 1 5
7 5

Piperacillin 1 1 1
7 2

Saline treated 1

Five mice received the antimicrobial agents at a dose of 40 mg/kg/day. Three control mice received the same volume of
physiological saline.

DOIAEB L U DE VD L MERTORIER E LT
DTHUEDHBE ED L IRb - TL BN, BHE
FHTH L, 4 HOBERICHTOTHRIEFREHE LD

Wz &Y,

ZOEFUHPIERICL D b OTHIE

DEEORERXFETLETVE L TEKE b O L
AMBHLEPIIEDLTHS ),

1)

X 78
Gutmann L, Kitzis M D, Yamabe S and Acar ]
F: Comparative evaluation of a new [3-lactamase
inhibitor, YTR-830, combined with different /3
lactam antibiotics against bacterial harboring
known [3-lactamases. Antimicrob Agents Che-
mother. 29: 955~957, 1986
WA B, fESE HPRE, (FEET,
VENFE R, LR AR OR-F 7 5 v —
Y228 § 5 Tazobactam D FEEE, 14 TH K G
HERFSE 21: 75~81, 1991
Appelbaum P C, Jacobs M R, Spangler S A and
Yamabe S: Comparative activity of S3-lactamase
inhibitors YTR-830, Clavulanate, and Sulbac-
tam combined with J-lactams against j3-lacta-
mase producing anaerobes. Antimicrob Agents
Chemother 30(5): 789~791, 1986
Wexler H M, Molitoris E and Finegolf S M:
Effect of 3-lactamase inhibitors on the activities
of various [3-lactam agents against anaerobic
bacteria. Antimicrob Agents Chemother 35 (6):
1219~1224, 1991
Holdeman L V, Cato E P and Moore W E C:
Anaerobe laboratory Manual 4th Edition, The
Virginia Polytechnic Institute and State Uni-

8)

10)

11)

12)

13)

versity Anaerobe Laboratory, Blacksburg, Vir-
ginia 1972

MICHIEEMET BB & | SR OR/INEF
1 i (MIC) #ll %€ %, Chemotherapy 27 (3) :
559~560, 1979

H AL B EEARMICHIE EYETRE & L &/
5H BRI R (MIC) I i 4ETIZ D\ T Che-
motherapy 29: 76~79, 1981

BOREBE, REHME, MiEES, ELHK
%7 —H  Bacteroides fragilis®D ZnZERKE p-lac-
tamase (2 DV T, BERVERRGENZE 19: 97
~104, 1989

Freireich E J, Edmund A, Rall D P, Schemidt L
H and Skipper H E: Quantitative comparison of
toxicity of anticancer agents in mouse, rat,
hamster, dog, monkey, and man. Cancer Che-
mortherapy Reports 50(4): 219~243, 1966
Bartlett ] B: Experimental Aspects of Intraab-
dominal Abscess. The American Journal of
Medicine May 15: 9198, 1984

H R, IR, BEREZ HREEBLE,
WEEHE, A, L¥—E A REA
ik & L CoERBRN <Y AERAREET
WV O #i . Chemotherapy 40 (10) : 1224 ~
1230, 1992

Weinstein W M, Onderdonk A B, Bartlett ] G,
Gorbach S L: Experimental intraabdominal
abscess in rats: development of an experimental
model. Infection and Immunity 10: 1250 ~
1255, 1974

Sato K, Matsuura Y, Miyata K, Inoue M and



72

CHEMOTHERAPY

14)

15)

OCT. 1994

Mitsuhashi S: Characterization of cephalospor- 16) Kuck N A, Peterson P J, Weiss W J, Testa R T:
inases from Bacteroides fragilis, Bacteroides the- In vitro and 1 vivo efficacy of YTR-830H and
taiotaomicron and Bacteroides vulgatus. ] Anti- Piperacillin combinations versus 3-lactamase-
obiotic 36, 76~85, 1983 producing bacteria. J. Chemother 1(3): 155~
Watanabe K, et al.. In vitro Susceptibility of Cli- 161, 1989

nical isolates of Bacteroides fragilis and Bacter- 17) Solomkin, J S, Fant W K, Rivera ] O, Alexander
oides thetaiotaomicron in Japan. Eur ] Clin Mic- ] W: Randomized trial of imipenem/cilastatin
robiol Infect Dis 11: 1069~1073, 1992 versus gentamicin and clindamycin in mixed-
Kuck N A, Jacobus N V, Peterson P J, Weiss W flora infections. Am ] Med. Educ 78 (Supple.
J: Testa R T: Comparative i vitro and in vivo 6A): 85—~91, 1985

activities of piperacillin combined with beta- 18) &HHEE EEE MEEOCHV, HEZ

lactamase inhibitors tazobactam, clavulanic

acid, and sulbactam. Antimicrob Agents Che-
mother 33(11): 1964~1969, 1989

DA A FT A 2 (FKENERHE) 554 93~
108, =&, 1993

)

In vitro and n wvivo activities of tazobactam/piperacillin against anaerobes
and effects on murine cecal flora

Kunitomo Watanabe, Yasunori Tanaka, Naoki Kato, Kaori Tanaka, Haru Kato
and Kazue Ueno
Institute of Anaerobic Bacteriology Gifu University School of Medicine
40 Tsukasa-machi, Gifu 500, Japan

The n vitro activity of tazobactam/piperacillin was evaluated by using a total of 238 strains of
anaerobic bacteria, including reference strains. Tazobactam/piperacillin, when compared with
piperacillin, showed good activity against a wide range of anaerobic bacterial species, especially ;3-
lactamase-producing Bacteroides fragilis and Prevotella bivia. The activities of three representative
[-lactamase preparations from B. fragilis (GAI-0558, 7955 and 10150) and two preparations
from P. bivia were inhibited efficiently by tazobactam.

In intraabdominal infections in mice with a combination of a piperacillin-resistant B. fragilis
isolate and a sensitive Escherichia coli strain or a sensitive Enterococcus faecalis strain, the efficacy
of tazobactam/piperacillin, when judging from the viable counts in abscesses, was greater than
that of piperacillin. The level of piperacillin in abscess homogenates decreased more gradually
when tazobactam was given along with piperacillin.

Tazobactam/piperacillin slightly increased the number of Clostridium difficile in the caecum of
mice given a subcutaneous daily dose of 40 mg/kg for 5 days.



