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Fig.1 Chemical structure of CPZ
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Table 1 Effect of volume of outside solution on protein binding in equilibrium dialysis

Ratio of volume CPZ
(outside sol./ inside sol.) Binding (%)
2 7.2
4 77.1
10 68.3
15 67.7
20 65. 6

CEZ
Binding ratio Binding (%) Binding ratio
1.0 72.6 1.0
1.0 72.8 1.0
0.89 61.6 0.85
0.88 60. 4 0. 83
0.85 57.5 0.79

Drug concentration: 50 #g/ml
Outside solution: 1/15M Phosphate buffer (pH 7. 0)

Fig.2 Reversibility of serum protein binding of CPZ
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Table 2 Binding constant and maximum binding
number for CPZ and CEZ

Binding constant Maximum binding

Drug number (n)
CpZ 2.63x104 0.79
CEZ 2.56x 104 0.73

Human serum albumin concentration: 4% (5. 80X
10-4M)
Method: Centrifugal ultrafiltration
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Fig. 3 Effect of concentration of drug on protein
binding
Human serum albumin: 4% (5.80x 107¢M)
Method: Centrifugal ultrafiltration

(cpz: 400 p1g/ml=5. 99 x 10~*M
CEZ: 400 prg/ml=8.39x 10~ M)
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Fig. 4 Effect of albumin concentration on protein

binding

Drug concentration: 25 pg/ml

Method: Centrifugal ultrafiltration
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Fig. 5 Effect of pH on protein binding of CPZ
Human serum albumin concentration: 1%
Method: Centrifugal ultrafiltration

100
4 o———pH 6.0
| o———opH 7.0
—_ »—-—apH 8.0
X
Q -t
s
o 501
=
] .
=
) o
—
~-
G T T T T
25 50 100 500

Drug concentration (ug/ml)

Fig. 6 Effect of pH on protein binding of CEZ
Human serum albumin concentration: 1%
Method: Centrifugal ultrafiltration
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Table 3 Effect of temperature on protein binding

Temperature
5°C 20°C 37°C
Drug

CrZ 64.1% 66.4% 68.1%
CEZ 55.4% 61.0% 59.1%

Human serum albumin concentration: 1%
Drug concentration: 25 pg/ml
Method: Centrifugal ultrafiltration
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Fig. 7 Affinity of CPZ and CEZ to rat tissue pastes
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STUDIES ON THE PROTEIN BINDING OF
CEFOPERAZONE (T-1551)

Isamu Saikawa, Takasur Yasupa, Yasuo WATANABE,
Tosuio Havasur and Rieko TAKATA

Research Laboratory, Toyama Chemical Co., Ltd.

The serum protein binding rate of cefoperazone (CPZ, T-1551) was as high as
that of cefazolin (CEZ) in human. Therefore, CPZ was investigated on the binding
to serum and tissue proteins in detail, and the result was as follows.

The binding of CPZ to human serum protein was reversible similarly to CEZ.
Moreover, it was found that the binding constant (K) and maximum binding number(n)
for CPZ to human serum albumin were 2.63X10% and 0.79, which were very similar to
that for CEZ (K=2.56X10%, n=0.73).

The binding rate of CPZ to human serum albumin was influenced by the drug
and albumin concentrations, but it was little influenced by the pH or temperature.

The affinity of CPZ to rat tissue pastes was determined by extraction of its free
form by phosphate buffer. The result showed that most of CPZ was recovered by four
extractions. The specificity of affinity of CPZ to each tissue was not found. The
affinity of CPZ to liver and kidney pastes was little different from that of CEZ.



