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E. coli TEM-1
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Incubation time (h)

O control (alone) @ control (mixed)
O PIPC 25 pg/ml (alone) M PIPC 25 pg/ml (mixed)
A TAZ/PIPC 25 pg/ml (alone)
A TAZ/PIPC 25 pg/ml (mixed)
MIC (ug/ml, 10°CFU/ml) : PIPC 1.56, TAZ/PIPC 1.56

Fig. 1.

QO control (alone) @ control (mixed)
O PIPC 25 pg/ml (alone) M PIPC 25 pg/ml (mixed)
A TAZ/PIPC 25 pg/ml (alone)
A TAZ/PIPC 25 pg/ml (mixed)
MIC (pg/ml, 10°CFU/ml) : PIPC 200, TAZ/PIPC 6.25

Bactericidal effect of tazobactam/piperacillin and piperacillin against mixed incubation

with Enterococcus faecalis KN42 and Escherichia coli TEM-1.

PIPC : piperacillin, TAZ : tazobactam, TAZ/PIPC : tazobactam/piperacillin
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PCasePE2E K. pneumoniae No. 127 TIZSBT/CPZ, CVA/
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72o CEPase & 4 M. morganii T-20 T (X TAZ/PIPC I
EDsof1.133mg/mouse & 7~ L, > 20.0mg/mouse D fi
#R$PIPC, CTM& W ENTW72, E. coli No. 445 T
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QO control (alone) @ control (mixed)
OPIPC 12.5 pg/ml (alone) M PIPC 12.5 pg/ml (mixed)
A TAZ/PIPC 12.5 pg/ml (alone)
A TAZ/PIPC 12.5 pg/ml (mixed)
MIC (ug/ml, 10°CFU/ml) : PIPC 12.5, TAZ/PIPC 1.56

O control (alone)
O PIPC 12.5 pg/ml (alone) M PIPC 12.5 pg/ml (mixed)
A TAZ/PIPC 12.5 pg/ml (alone)
A TAZ/PIPC 12.5 pg/ml (mixed)

MIC (ug/ml, 10°CFU/ml) : PIPC 3.13, TAZ/PIPC 3.13

@ control (mixed)

Fig. 2. Bactericidal effect of tazobactam/piperacillin and piperacillin against mixed incubation
with Staphylococcus aureus 80K and Pseudomonas aeruginosa No. 46001.
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A%, PIPCLIZIZIZMETH -7z, WE &R L, EDsof130.235mg/mouse TH o 72, F
PCaseBE 4 E. coli TEM-1 & E. faecalis KN42 & DR A 72 PCase B 4 S. aureus 80K & P. aeruginosa No. 46001
BBV TTAZ/PIPCII AT BEEEHI P TR D EHE L DRSBTS TAZ/PIPCIIEDsofE4.143

Table 1. Therapeutic efficacy of tazobactam/piperacillin and other -lactams in systemic infection in mice

. B-lactamase  Challenge dose MIC (ug/ml) ED;, (mg/mouse)
Organism type (CFU/mouse) Drug 106 108 (95% confidence limit)
TAZ/PIPC 3.13 6.25 9.320 (4.820~39.678)
PIPC 125  >100 >20.0
S. aureus No. 16 PCase 1.0 x 108 SBT/CPZ 3.13 6.25 14.558 (7.071 ~126.157)
CVA/TIPC 3.13 6.25 8.855 (6.176~13.730)
CTM 0.78 1.56  11.146 (4.948 ~173.473)
TAZ/PIPC 1.56 1.56  0.637 (0.389 ~0.923)
PIPC 1.56 1.56  0.819 (0.432 ~1.308)
E. faecalis No. 42 - 2.7x 107 SBT/CPZ 25 25 >10.0
CVA/TIPC 50 50 >10.0
CTM 100 100 >10.0
TAZ/PIPC 1.56 6.25 0.442 (0.333~0.587)
PIPC 100 >100 3.389 (2.184 ~4.955)
E. coli No. 445 PCase 4.2x10° SBT/CPZ 0.20 3.13  0.026 (0.019~0.037)
CVA/TIPC 12.5 50 1.503 (1.065 ~2.139)
CTM 0.05 3.13  0.014 (0.010~0.020)
TAZ/PIPC 1.56 3.13  2.274 (1.579~3.250)
K omowmonia PIPC 313 >100 >20.0
'f’N “”;2’; ¢ pC 49 107 SBT/CPZ 0.78 1.56  1.521 (1.111~2.235)
0 ase : CVA/TIPC 12.5 12.5  2.394 (1.606~3.564)
CTM 0.1 0.2 0.380 (0.276 ~0.525)
TAZ/PIPC 6.25 6.25 1.133 (0.772 ~1.647)
V. moreani PIPC 50 >100 >20.0
e ’% 2% ni CEPase 1.1x107 SBT/CPZ 3.13 6.25 0.622 (0.439~0.854)
- CVA/TIPC 12.5 12.5  0.611 (0.453~0.816)
CTM >100 >100 >20.0
TAZ/PIPC 6.25 25 1.158 (0.990 ~1.353)
e PIPC 25 100 >5.0
. cLoacae -
CEPase 8.5 x 10° SBT/CPZ 6.25 25 1.012 (0.540 ~1.798)
No. 92-40021 CVA/TIPC 100 100 >5.0
CTM 200 >400 >5.0
CPZ 25 200 >5.0
TAZ/PIPC 25 50 0.343 (0.099 ~ 0.634)
C. freundii PIPC 200 400 3.544 (3.325~3.785)
No. 02-44014  CEFPase 2.8x10° SBT/CPZ 25 50 0.870 (0.294 ~2.543)
CVA/TIPC 400 400 4.171 (3.853 ~ 4.540)
CAZ 100 200 1.782 (1.714 ~1.855)
» o5 TAZ/PIPC 3.13 12.5  4.670 (2.330 ~ 8.545)
'“;’:glnsgm CEPase 1.9 x 10° PIPC 3.13 12.5  5.137 (2.529 ~ 9.849)
: SBT/CPZ 6.25 25 9.391 (6.730 ~ 13.569)

Mouse; ddY, male, 4 weeks old, 8-10 animals/group

Challenge; i.p., 5% mucin

Administration; s.c., 1, 3 h after challenge

EDs,; Probit method

TAZ/PIPC: tazobactam/piperacillin,  PIPC: piperacillin, SBT/CPZ: sulbactam/cefoperazone,
CVA/TIPC: clavulanic acid/ticarcillin, ~ CTM: cefotiam
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mg/mouse TPIPC & 1 10f5 LA, SBT/CPZ & V) #y2f& P. aeruginosa No. 46015 ¥k @ BRI G (25 T
ENTGEHREZ R LT, TAZ/PIPCIZSBT/CPZ L (2 Z[a] 5D )1 % /R L 7275,

3. V7 ARBGERGAIEEER PIPCL ) b HR A e BENH B O WA DA 5 17z (Fig.

PR BRI GG E B AE R 2 Fig. 3, 4R L 72, 3)o P. vulgaris GN7919 & P. aeruginosa No. 46015 D

Table 2. Therapeutic efficacy of tazobactam/piperacillin and other B-lactams in mixed systemic infection in mice

Organism B-lactamase Challenge dose Drug ED;, (mg/mouse)
type (CFU/mouse) (95% confidence limit)
E. faecalis - 1.8 x 107 (1.3 MLD) TAZ/PIPC 0.235 (0.023 ~ 0.899)
KN42 PIPC 1.219 (0.321 ~ 4.609)
+ CVA/TIPC >10.0
E. coli TEM-1 PCase 3.0 x 10° (1/22 MLD)
P. aeruginosa CEPase 1.2 x 10° (1 MLD) TAZ/PIPC 4.143 (1.040~9.011)
No. 46001 PIPC >40.0
+ SBT/CPZ 7.832 (3.559 ~18.789)
S. aureus 80 K PCase 5.3x10° (0.8 MLD)

Mouse; ddY, male, 4 weeks old, 8-10 animals/group
Challenge; i.p., 5% mucin

Administration; s.c., 1, 3 h after challenge

EDyg; Probit method

8 - I mg/mouse

oo b e

log (cfu/kidneys)
“n
I

Days after challenge

* 1 P<0.05 (vs control), ** : P<0.05 (vs PIPC) Bonferroni (Dunn) T test
O control, A PIPC, @ TAZ/PIPC, [0 SBT/CPZ

Mouse : ICR, female, 4 weeks old, 5 animals/group

Therapy : s.c., twice a day for 3 days, each | mg/mouse

MIC (pg/ml, 10°CFU/ml) : PIPC 0.78, TAZ/PIPC 0.78, SBT/CPZ 1.56

Fig. 3. Therapeutic efficacy of tazobactam/piperacillin, piperacillin and sulbactam/cefoperazone
in urinary tract infection with Pseudomonas aeruginosa No. 46015.
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Control TAZ/PIPC  PIPC SBT/CPZ

*: P<0.01 (vs control, PIPC) Bonferroni (Dunn) T test
Organism : K. pneumoniae No. 137

Mouse : ddY, 4 weeks old, male, 5 animals/group
Challenge : transnasal inoculation (1.7x10°CFU/mouse)
Therapy : s.c., four times a day for 3 days, each 5 mg/mouse
MIC (ug/ml, 10°CFU/ml) : PIPC 3.13, TAZ/PIPC 1.56,
SBT/CPZ 0.39

Fig. 5. Therapeutic efficacy of tazobactam/piperacillin

in respiratory tract infection
with Klebsiella pneumoniae No. 137 in mice.

P. aeruginosa No. 46015

1 mg/mouse

1 T 17 fJr
7_

64

5 |

4

34

1 S S S

Days after challenge

* 2 P<0.05 (vs control), ** : P<0.05 (vs PIPC), ***:P<(.05 (vs SBT/CPZ) Bonferroni (Dunn) T test
o control, 4 PIPC, e TAZ/PIPC, o SBT/CPZ

Mouse : ICR, female, 4 weeks old, 5 animals/group

Therapy : s.c., twice a days for 3 days, each | mg/mouse
MIC (pg/ml, 10°CFU/ml) : P. vulgaris GN7919 ; PIPC 100, TAZ/PIPC 0.78, SBT/CPZ 6.25

Fig. 4. Therapeutic efficacy of tazobactam/piperacillin, piperacillin and sulbactam/cefoperazone in mixed urinary tract infection
with Proteus vulgaris GN7919 and Pseudomonas aeruginosa No. 46015.
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In vivo antibacterial activity of tazobactam/piperacillin

Yoshiyuki Miyake, Kouichi Nishida, Fusahiro Higashitani, Tatsuya Uji,
Akio Hyodo, Naobumi Ishida and Norio Unemi
Anticancer and Antimicrobial Research Lab. Taiho Pharmaceutical Co., Ltd.
224-2, Ebisuno Hiraishi, Kawauchi-cho, Tokushima 771-01, Japan

The in vivo antibacterial activity of tazobactam/piperacillin (TAZ/PIPC) was determined and
compared with that of other j3-lactam antibiotics.

1. In mice with experimental systemic infection caused by Enterococcus faecalis, the therapeutic
efficacy of TAZ/PIPC was equal to that of piperacillin (PIPC). However, against 3-lactamase
producing strains such as Escherichia coli, Klebsiella pneumoniae, Morganella morganii, Enterobacter
cloacae, Citrobacter freundii and Pseudomonas aeruginosa, the therapeutic efficacy of TAZ/PIPC was
superior to that of PIPC and almost equal to that of sulbactam/cefoperazone (SBT/CPZ). In mixed
experimental infection caused by E. faecalis and E. coli or Staphylococcus aureus and P. aeruginosa,
the therapeutic efficacy of TAZ/PIPC was superior to that of PIPC.

2. Inexperimental urinary tract infection caused by P. aeruginosa or mixed infection caused by
Proteus vulgaris and P. aeruginosa, the therapeutic efficacy of TAZ/PIPC was superior to that of
PIPC and almost equal to that of SBT/CPZ. Viable cell counts in the kidneys of mice treated with
TAZ/PIPC was decreased to less than one hundredth of those produced by PIPC at the 5th day
after infection.

3. Inexperimental respiratory tract infection caused by K. pneumoniae, the therapeutic efficacy
of TAZ/PIPC was superior to that of PIPC and almost equal to that of SBT/CPZ.

These results showed that TAZ/PIPC is a useful drug for the treatment of infections, including

mixed infection, caused by j3-lactamase producing bacteria.



