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Table 1. Histopathological findings and biochemical parameters on liver and kidney of male rabbits after subcutaneous
injection of CC1, or BEA for 3 days

Chemical Control CCl, BEA
Organ/Findings/Grade Dose (mg/kg) 0 0.5 1.0 2.0 125 250 500
No. of animals 2 2 2 2 2 2 2
Liver
Hepatocytes
Centrolobular Vacuolization —moderate 0 2 2 -b 0 0 0
Calcium deposition slight 0 0 1 - 0 0 0
moderate 0 0 1 - 0 0 0
Spotty necrosis slight 0 2 1 - 0 0 0
moderate 0 0 1 - 0 0 0
Kidney
Cortex and medulla
Dilatation of tubules slight 0 0 2 - 0 0 0
moderate 0 0 0 - 2 2 2
Eosiniphilic cast in tubules slight 0 0 2 - 2 2 2
Focal cell infiltration slight 0 0 0 - 2 2 2
Renal pelvis
Necrosis with focal congestion  severe 0 0 0 - 2 2 2
Renal sinus
Hemorrhage slight 0 0 0 - 2 2 2
Biochemical parameter in plasma
GOT (IU/) 8,6 188, 429 656, 131 - 9,9 14,17 10%
GPT U/ 28, 26 664, 801 1784, 1693 — 21, 28 31, 24 342
BUN (mg/d)) 12.0,29.2  32.8,30.7 62.0,24.3 - 131.1, 154.7 141.5,207.5 204.5%
Cr (mg/dl) 0.86, 1.42 1.44,152 2.19,120 - 12.53,7.30 10.01, 15.07 15.50%
D: death

2 another animal died just before blood sampling, and the histopathological examination was carried out immediately.

Table 2. Pharmacokinetic parameters of tazobactam and piperacillin after intravenous administration of
tazobactam/piperacillin (50 mg/kg) to normal or liver injury rabbits

Animal | Dose of CCl AUC,_, Ty CLY, CLr CLar Urinary
n (mg/kg/day) (ug-h/ml) (h) (ml/min/kg)  (ml/min/kg) (ml/min/kg) excretion (%)

tazobactam  Normal 0 14.6 0.30 114 9.2 2.2 79.8
0 12.7 0.32 131 10.7 24 81.2
0 15.2 0.32 11.0 9.5 1.5 85.9

mean+S.D. 14.1+13 0.31%0.01 11.8+1.1 9.8+0.8 2.0+0.5 82.3+3.2
Liver injury 1.5 22.6 0.36 74 6.8 0.6 90.1
1.0 20.3 0.60 8.2 7.9 0.3 88.7
0.5 34.7 1.17 4.8 4.7 0.1 91.2
piperacilin ~ Normal 0 58.1 0.48 11.5 7.7 3.8 66.0
0 48.1 0.47 13.9 9.3 4.6 65.5
0 60.5 0.58 11.0 8.1 2.9 71.0

mean*S.D. 55.6+6.6 0.51+0.06 12.1+1.6 8.4+0.8 3.8+0.9 67.5+3.0
Liver injury 1.5 93.5 0.92 7.1 6.5 0.6 90.9
1.0 85.9 1.72 7.8 7.2 0.6 90.7
0.5 144.3 1.77 4.6 44 0.2 91.4
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Fig. 1. Relationship between CLPwt of, CLr or CLnr and GPT in liver injury rabbits after tazobactam/piperacillin administration.
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Fig. 2. Relationship between CLPiot of tazobactam or piperacillin and CLer in kidney injury rabbit.
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Fig. 3. Relationship between CLr of tazobactam or piperacillin and CLcr in kidney injury rabbit.
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Fig. 4. Relationship between CLrs of tazobactam or piperacillin and CLcr in kidney injury rabbit.
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Relationship between CLnr of tazobactam or piperacillin and CLcr in kidney injury rabbit.
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Fig. 6. Relationship between Vdss of tazobactam or piperacillin and CLcr in kidney injury rabbit.
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§/ —e— cefoperazone § —e— cefoperazone § —e— cefoperazone
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0 71— T 1 0 T T 1 0 =7 T 1
CPZ 80 160 320 640 1280 CPZ 80 160 320 640 1280 CPz 80 160 320 640 1280
TAZPPIPC 100 200 400 800 1600 TAZPIPC 100 200 400 800 1600 TAZ/PIPC 100 200 400 800 1600
Drug concentration (ug/ml) Drug concentration (ug/ml) Drug concentration (pg/ml)
Serum albumin : 3.48 g/dl, 504 uM Serum albumin : 3.48 g/dl, 504 pM Serum albumin : 0.87 g/dl. 126 uM
Serum bilirubin : 0.922 mg/dl, 15.8 yM Serum bilirubin : 9.22 mg/dl, 157.7 uM Serum bilirubin : 0.922 mg/dl, 15.8 uyM
Fig. 7. Displacing effect of tazobactam and piperacillin on bilirubin bound to human serum albumin.
A) B)
1,000 — 1,000 —
tazobactam - -A-- adult dog tazobactam - -A-- single
° —/— pediatric dog —— multiple
! piperacillin - -@-- adult dog piperacillin - -@-- single
—O— pediatric dog —O— multiple
E E
Es Ef
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Time (h) Time (h)

Fig. 8. Plasma concentration of tazobactam and piperacillin after intravenous administration of tazobactam/piperacillin
to pediatric or adult beagle dogs.

A) single administration B) multiple administration
tazobactam/piperacillin 50 mg/kg, i.v. tazobactam/piperacillin 50 mg/kg, 1 time/dayx7. i.v.
Pediatric : 3 weeks old, n=4 (3 weeks old, n=4)

Adult  : 10 months old, n=5
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Table 3. Pharmacokinetic parameters of tazobactam and piperacillin after intravenous administration of
tazobactam/piperacillin to pediatric or adult beagle dogs

TAZ/PIPC single administration TAZ/PIPC multiple administration?
Drug Parameter
Pediatric dog? Adult dog® Pediatric dog
TAZ T (min) 60.2+1.7 34.9+4.4 66.0+3.1
AUCy_, (ug-min/ml) 2455208 2261 +373 2255+ 150
PIPC T (min) 44.2+5.0 25.4+3.2 46.6+4.1
AUC,_, (ug-min/ml) 6231 + 781 5623 +983 6362 +267

TAZ/PIPC 50 mg/kg: iv, mean+SD
D: 1 time/day x 7 days

2. 3 weeks old (n=4)

3: 10 months old (n=5)

TAZ/PIPC: tazobactam/piperacillin, =~ TAZ: tazobactam,

PIPC: piperacillin
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Tazobactam/piperacillin (TAZ/PIPC) is a 4:1 weight of combination of piperacillin (PIPC) and
a new 2-lactamase inhibitor, tazobactam (TAZ).

In this report, we examined the pharmacokinetics of tazobactam (TAZ) and piperacillin (PIPC)
in liver or kidney injury rabbits or pediatric dogs after intravenous administration of
tazobactam/piperacillin (TAZ/PIPC) at 50 mg/kg. In addition the influence of TAZ and PIPC on
bilirubin-albumin binding was examined in vitro . The results were as follows:

1. In liver injury rabbits, a reduction of the total clearance (CL%y) of TAZ and PIPC,
depending on the reduction of non-renal clearance (CLnr), was observed. The CL" of TAZ and
PIPC were almost equal to the renal clearance (CLr) in liver injury rabbits. However, due to the
large value of CLr, compensatory renal excretion of TAZ and PIPC was observed, resulting in a
not-so-large delay in the elimination of TAZ and PIPC.

2. In kidney injury rabbits, CL o, CLr and CLrs of TAZ and PIPC were positively correlated
with creatinine clearance (CLcr). Elimination of TAZ and PIPC was delayed depending on the
extent of kidney injury, because of the small CLnr value of TAZ and PIPC.

3. TAZ and PIPC did not influence to bilirubin-albumin binding in vitro.

4. The plasma half-life (T,2) of TAZ and PIPC in pediatric dogs was longer than that in adult
dogs. Acumulation of TAZ and PIPC in plasma was not observed after multiple intravenous

administration to pediatric dogs.



