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Fig. 1 Serum levels of SBT and CPZ after intravenous
administration to rats (n=4)
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Fig. 2 Serum levels of SBT and CPZ after intravenous administration to dogs
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Table 1 Comparative pharmacokinetics parameters of SBT
and CPZ after intravenous administration to dogs
SBT SBT/CPZ(1:1)
Parameter 20 mg/kg 40 mg/kg
10 mg/kg 20 mg/kg SBT CPZ SBT CPzZ

A (ug/ml) 48.9 66.9 36.5 39.2 88.1 77.8
B (ug/ml) 30.1 52.1 32.3 21.4 52.6 36.2
a(hr!) 12.5 8.03 9.07 6.16 8.04 6.28
Bhr ) 1.20 1.38 1.34 0.98 1.39 0.91
t1/2 8 (min) 34.7 30.1 31.0 42.4 29.9 45.7
AUC (ug/ml-hr) 29.1 46.0 28.1 28.2 48.8 51.9
Ve (ml/kg) 127 168 145 165 142 176
Vdss (ml/kg) 255 454 385 377 348 370
Kiz (hr7?) 5.47 2.53 3.00 2.18 2.67 2.38
Kai (hr1) 5.61 4.30 4.97 2.80 3.88 2.62
Cl (ml/hr-kg) 344 435 356 355 410 385

AUC : Area under serum concentration-time curve

Ve Volume of distribution for central compartment

Vdss - Volume of distribution at steady state

Cl Body clearance of the drug

The values indicate the mean of 3 to 6 animals.
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Table 2 Tissue distribution of SBT after intravenous
administration of 50 mg/kg SBT to rats
Concentration (ug/ml, g)
Tissue 5 15 30 60 120 min
Brain 1.3 £ 1.3 1.6 * 1.6 ND ND ND
Heart 21.7 * 3.3 13.4 £ 0.9 4.7 £1.6 ND ND
Lung 31.4 £ 5.2 16.1 = 1.3 7.7 £0.3 ND ND
Liver 105.1 £ 3.9 66.7 + 5.2 22.2 +1.8 5.3 0.3 ND
Kidney 655.0 +102.8 157.5 %17.5 34.2 +1.8 7.8 +0.5 ND
Spleen 21.8 £ 3.2 18.3 + 3.4 8.6 +2.1 ND ND
Muscle 11.9 £ 1.1 8.6 + 1.5 1.6 *1.6 ND ND
Fat 15.2 = 0.7 8.7 + 0.4 5.0 2.9 ND ND
Sag'l‘:rfgsy 28.6 3.3 200 + 1.2 8.0 +0.7 ND ND
Thymus 16.3 + 1.9 9.4 + 0.6 6.3 +0.7 ND ND
Eye 15.2 12.0 5.3 ND ND
Testis 9.7 + .6 6.9 £+ 0.3 1.2 £1.2 ND ND
Serum 95.1 + 7.3 341 + 1.4 17.6 £1.3 4.7 £0.3 ND
The data represent the mean *+ SE of 4 animals.
ND : not detectable
Table 3 Tissue distribution of SBT and CPZ after intravenous
administration of 100 mg/kg SBT/CPZ(1:1) to rats
Concentration (ug/ml, g)
Drug Tissue 5 15 30 60 120 min
Brain ND ND ND ND ND
Heart 13.0 £ 1.1 1.9 +1.9 ND ND ND
Lung 23.7 + 3.2 12.0 +2.0 1.7 1.0 ND ND
Liver 45.4 t 4.4 37.0 £1.5 14.6 £2.1 ND ND
Kidney 444.0 +28.2 140.5 *4.0 17.3 1.4 ND ND
Spleen 14.8 =+ 1.0 ND ND ND ND
SBT Muscle 28.0 + 3.7 1.4 t1.4 ND ND ND
Fat 10,0 = 1.1 ND ND ND ND
Sag‘;::g 20.8 + 2.5 8.9 +0.5 ND ND ND
Thymus 9.2 £ 0.9 ND ND ND ND
Eye 8.2 ND ND ND ND
Testis 2.9 + 1.7 ND ND ND ND
Serum 107.0 *14.7 35.8 +0.8 18.1 *1.7 5.1 +0.3 ND
Brain 1.7 £ 0.3 0.3 0.1 ND ND ND
Heart 13.7 += 0.6 4.5 +0.4 1.6 £0.1 0.1 #0.1 ND
Lung 34.8 + 2.9 8.0 .1 4.3 1.2 0.5 0.1 0.2 +0.2
Liver 108.7 *15.8 45.1 2.4 18.3 £0.5 2.9 +0.2 0.1 0.1
Kidney 246.0 +46.3 102.5 4.1 25.6 2.2 7.1 +0.7 2.6 *0.4
Spleen 9.7 £ 1.6 3.9 0.6 1.2 0.1 ND ND
CPZ Muscle 8.7 £ 0.9 3.5 0.6 0.5 0.2 ND ND
Fat 12.4 + 2.8 2.5 +0.2 1.2 +0.4 0.2 +0.1 ND
Sagllg’r‘?(;;' 18.1 + 2.7 5.5 +0.6 2.2 +0.6 0.1 +0.1 ND
Thymus 10.5 = 1.0 4.1 +0.2 1.3 +0.1 ND ND
Eye 6.4 5.4 2.2 ND ND
Testis 14.1 + 3.2 4.2 +0.1 2.3 0. ND ND
Serum 93.5 + 8.0 37.8 +3.1 13.1 =+ 3.4 +0.4 ND
The data represent mean *+ SE of 4 animals.

ND : not detectable
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Fig. 3 Serum and tissue levels of SBT and CPZ after subcutaneous
administration of 1000mg/kg SBT/CPZ(1 : 1) to mice
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Table 4 Urinary and fecal excretions of SBT and CPZ
after intravenous administration to rats
SBT 50 mg/kg SBT/CPZ(1:1) 100 mg/kg
Time SBT SBT CPZ
(hr) Urine Feces Urine Feces Urine Feces
ug/ml % ug/g % ug/ml % ug/g % ug/ml % ug/g %
0~ 6 1826 81.1 2110 77.6 13.3 0.3 42.2 15.3 44.4 0.9
+ 264 + 6.2 + 166.9 + 2.1 +13.3 +0.3 +30.6 + 0.9 +28.9 t 0.6
(0~ 24 hr)
26.8 1.2
+ 3.8 +0.2
6~ 24 43.7 3.0 68.7 4.4 27.6 2.2 13.3 0.9 406 30.4
+ 9.7 £0.6 + 30,0 £ 1.7 + 4.8 +0.2 + 4.1 + 0.2 +82.4 £23
24 ~ 48 7.2 0.6 1.5 0.1 8.0 0.8 1.7 0.2 4.4 0.4 19.5 3.5
+ 1.5 £0.1 + 1.5 0.1 £+ 2.3 +0.3 + 1.7 +0.2 + 0.6 + 01 + 46 0.6
84.7 1.3 82.7 2.7 16.6 34.8
Total
+ 6.3 +0.2 + 3.2 +0.5 + 0.9 + 2.4
Total recovery 86.0 85.4 51.4
from urine and feces + 6.4 + 3.2 + 2.9

The data represent mean * SE of 4 animals.
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qITLAEIY v A
5. 1&.,5{%0)&?:2,{ we/ml %  ug/g % ug/ml % ug/g %
7 hiz SBT/CP mg/kg #* kNS L, §%
7o /CFZ 100mg/kg & IRMELF L. £ 0~6 506 79.0 ND 0.0 1547  79.1 ND 0.0
5.1 0 ~ 6 RN 1405 tL72bRIZ > T, TLC-Bioauto- £161 + 1.5 £ 305 + 44
graphy {7 RGN 2 AT 5 OME 2175 72,
Fig. 4 (=5:L 7 £ 51 Bi t =it SBT » 6~ 24 4.9 0.9 ND 0.0 44.0 2.6 ND 0.0
1g. 4 Lol 72 &9 (= Dloautogram L= < + 2.7 0.2 + 440 £ 2.6
CPZ (zHBET 2 HLEFIDA AR X L, OO LIER]
. . 24 ~ 48 . .2 ND o. ND .0 ND o.
EEL TR IR L3o0z 0 0.0 ND 0.0
o + 1.3 £0.2
6. Ui 80.1 0.0 81.6 0.0
SBT 541 CPZ ook bz SREFESRENO ML Total N ]'2 ’ N 5'9 '
HEUH X AN 34 =57 - - I
FYNUIT B E5A% % Table 8 (2L 72, The data represent mean + SE of 4 animals.
SBT, CPZ %24t L -84, SBT ;& fsosis 5 ND : not detectable
Table 6 Urinary and fecal excretions of SBT and CPZ after intravenous administration
of 40 mg/kg SBT/CPZ (1:1) to dogs
Male Female
Time SBT CPZ SBT CPZ
(hr) Urine Feces Urine Feces Urine Feces Urine Feces
ug/ml %  ug/lg % ug/ml % uglg % ugml % g/l % wg/ml % uglg %
0~ 6 557 77.1 419 63.2 673 101.2 386 57.0
+160 + 3.6 + 95.8 + 4.8 +154 + 7.9 +103 £ 3.7
(0-24 hr) (0-24 hr) (0-24 hr) (0-24 hr)
1.3 0.2 83.0 18.8 1.3 0.2 79.8 17.8
+1.3 +0.2 +45.6 * 6.6 +1.3 +0.2 +25.8 + 2.7
6~24 26.3 3.7 20.8 3.0 16.0 3.8 13.6 3.1
+13.3 £1.6 + 6.2 £ 1.0 + 48+ 21 + 6.3 +1.3
24 ~ 48 4.3 1.0 ND 0.0 3.2 0.6 ND 0.0 ND 0.0 ND 0.0 0.8 0.4 6.8 2.6
+ 1.5 £ 0.2 + 1.6 £ 04 + 05+02 +£51 +1.9
Total 81.8 0.2 66.8 18.8 105.1 0.2 60.4 20.4
+ 3.4 +0.2 + 4.4 + 6.6 t 9.6 +0.2 + 3.2 + 2.5
fTotal recovery 82.0 85.6 105.2 80.8
rom urine and
feces + 3.4 + 6.6 + 96 + 4.1

The data represent the mean *+ SE of 4 animals.

ND : not detectable
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Table 7 Biliary excretion of SBT and CPZ after intravenous administration to rats

SBT 50 mg/kg SBT/CPZ (1:1)100 mg/kg

'I;;]r:)e SBT SBT CPZ

ug/ml % ug/ml % ug/ml %
0~ 2 42.8 + 7.1 0.6 £ 0.1 36.0 + 3.4 0.9 £ 0.2 1958 + 184 47.2 £ 1.4
2~ 4 ND 0.0 4.4 + 3.4 0.1 £ 0.1 347 £ 326 6.3 £ 5.8
4~ 6 . ND 0.0 ND 0.0 11.8 + 7.3 0.2 = 0.1
6~ 24 ND 0.0 ND 0.0 ND 0.0
Total 0.6 £ 0.1 1.0 £ 0.2 53.7 + 4.7
The data represent mean * SE of 3 animals.

ND : not detectable

Fig. 4 Bioautograms of urine samples obtained after intravenous
administration of 100 mg/kg SBT/CPZ(1:1) to rats

b)

Solvent
Top >

Origin

Conditions

TLC-plate : Silicagel 60 F254(Merck, precoated)

Mobile phase : Ethyl acetate : Acetone Acetic acid : Water (10 5 2 2
Test organism :

: a) E. coli 603 in BHI agar containing CPZ (150g/ml)
b) M. luteus ATCC 9341 in Antibiotic medium No.1 (Difco)
Application sample :
1 SBT standard (10mg/ml): 14l
2 Urine before administration : 24l
3 Urine after administration : 2l
4 CPZ standard (0.5mg/ml): 14l
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Table 8 Protein binding of SBT and CPZ
with human and animal sera

Binding rates (%)

Serum SBT/CPZ(1:1)
SBT CPZ

SBT Cpz
Human 34.3 21.1 90.4 90.0
Dog 34.1 22.1 77.3 63.7
Rabbit 23.6 15.9 93.0 92.5
Rat 53.5 56.5 87.8 87.0

Drug concentration : 25 yg/ml, Incubation: 37°C, 1 hr
Centrifugal ultrafiltration method (Amicon CF-50, 1,000G, lhr)
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ABSORPTION, DISTRIBUTION AND EXCRETION OF
SULBACTAM AND CEFOPERAZONE AFTER PARENTERAL
ADMINISTRATION TO EXPERIMENTAL ANIMALS

HirosHl KANO, KANEO SEKIGUCHI,
Ko SHIMOOKA and TOSHIKAZU OKI
Nagoya Biochemistry Laboratory, New Product Research Center, Pfizer Taito Co., Ltd.

Pharmacokinetics of the combination of sulbactam (SBT) and cefoperazone (CPZ) administered intravenously
or subcutaneously to mice, rats and dogs were compared with those of SBT alone. The following results were
obtained:

1) The serum levels of SBT and CPZ after intravenous administration of SBT/CPZ were higher in dogs than
in rats. Their serum half lives were 20 and 21 minutes in rats, and 30 — 35 and 42 — 46 minutes in dogs, res-
pectively. Serum levels of SBT and CPZ reached a peak 15 to 30 minutes after subcutaneous administration of the
combination to mice, and then declined in parallel. The serum half lives of both drugs were about 20 minutes.

2) The tissue levels of drugs after intravenous administration of SBT/CPZ to rats were highest in the kidney,
followed by the liver, serum and lung. After subcutaneous administration of SBT/CPZ to mice, SBT concent-
ration was highest in the kidney, followed by the serum, lung and liver, and CPZ levels were highest in the liver,
followed by the kidney, serum and lung in this order.

3) After intravenous administration of SBT/CPZ, SBT was predominantly recovered in the urine in mice,
rats, and dogs. The urinary and fecal recoveries of CPZ were approximately 17% and 35% in rats, and 64% and
20% in dogs, respectively. Biliary recovery in rats was about 1% for SBT and about 54% for CPZ. Therefore,
it seems that the major route of excretion for SBT was the urine and for CPZ the bile in rats and urine in dogs.
The pharmacokinetics of SBT after administration of SBT alone were not different from those after administ-
ration of a combination of SBT/CPZ.

4) No active metabolite of SBT and CPZ was detected in rat urines by means of TLC-bioautography.

5) The extent of serum protein binding of SBT on coexisting of SBT and CPZ was about 20% for human
and dog sera, 16% for rabbits and 56% for rats. That of CPZ was 77 — 93% in these animals.



