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Table 1 Protein binding rates of PC-904, CEZ and MDIPC with human and animal sera
——centrifugal ultrafiltration method—

Serum Binding rate (%)
Moni Trol I Human
Drug Human . - Consera | a1pumin | Mouse Rat Dog Bovine
(4%)
PC-904 98 98 96 98 90 82 96 95 98
CEZ 90 84 84 89 88 66 95 40 51
MDIPC 98 96 96 96 98 87 92 97 88

* dissolved in distilled water
** dissolved in M/15 PBS(pH 7.0)

Ultrafiltration : centrifio membrane ultrafilter, CF-50(Amicon) ; 1x10!G 10 min.

Drug conc. : 50 ug/ml
Incubation : 37°C, 1hr.
Bioassay : B. subtilis ATCC 6633

Table 2 Comparison of protein binding rates by
some determination methods

Method Binding rate(%)
Ultrafiltra- |Ultracentri- |Equilibrium
Drug tion* fugation** dialysis

PC-904 98 98 81
CEZ 84 88 85
MDIPC 96 95 86

* 1x10°G 10 min. ** 2Xx10%G, 18 hr.
Drug conc. : 50 #g/ml, Serum : Moni-Trol I
Incubation : 37°C, 1hr.
Bioassay : B. sub.tilis ATCC 6633
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Fig.1 Reversibility of the protein binding of PC-904 by dilution
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Fig.2 Reversibility of the binding of PC-904 with human serum by dilution
(Bioassay : M. luteus ATCC 9341)
40 H /t o
an serum e
uman seru PB /
o Dilution .
30
20F L
T e
£ %
@ P
H e 1
& 40 1
_é: 4-fold-dilution PB
=
£ eDilution
30 T
20 1
/ 1
b |7
- 1 1 1 1 1 1 ui 1 1 1 1 1 1 1 1 1 1 I L
0.2 0.8 3.2 12.5 50 200 0.2 0.8 3.2 25 0.8 3.2

JOEA15FY D OEROEETHMEN DfE% Fig. 4
Fxhb Klotz plot mHEMTAHL, Table 3 DL

hTholo

4% 7r7 3 v OBFED PC-904 O (K=1.03X10*
M-!, N=1.13) 1% CEZ Of(K=1.18X10*M"!, N=
1.00) &E{L, MDIPC nff(K=3.95x10*M™!, N=

Concentration of PC-904(ug/ml)

1.92) K UEETH 70 Teds F CEZ o Hffizf
REODME(K=1.93x10* M1, N=0,98) i f& % T&
WETH -,

CEZ REEKARIBE VI ERIcEGRTE 8K
THILRAMOFETH S, PC-O04 § BEsEARIR
BRTHDHN, 8% CEZ X2 ThHD L\ ) HTH



VOL. 26 S§-2

CHEMOTHERAPY 157

Fig.3 Reversibility of thg protein binding of PC-
904 by the dilution technique

System A
Drug conc. : 100 ug/ml in Moni-Trol I
Incubation : at 37°C for 1 hr prior. to dilution
Dilution : 10-fold and 40-fold in M/15 PBS(pH 7. 0)
. Binding rate : ultrafiltration method
System B
Moni-Trol I: diluted 10-fold and 40-fold in M/15
PBS(pH 7.0)
Drug : added to 100, 10 and 2.5% Moni-Trol I
solution in final conc. of 100, 10 and 2.5 ug/
ml
Incubation : at 87°C for 1hr. after drug addition
Binding rate : ultrafiltration method
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Fig.4 Binding of PC-904, CEZ and MDIPC with
4% human serum albumin (Klotz plot)
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Table 3 Binding constants of PC-904, CEZ and
MDIPC with human serum albumin

“HSA Tk T
L Ly L admy
4 1.13 1.08
PC-904 0.4 0.85 1.85
CEZ 4 1.00 1.18

MDIPC 4 1.92 3,95

HSA : hu;nan ;erurﬁ albumin
N : number of binding site/protein
K : binding constant

Table 4 Affinity of PC-904 to tissue homogenates
from male Wistar rats

Binding rate Free rate
Tissue Drug (%) in (%) in
binding exp. |recovery exp.
' PC-904 76 92(71, 15, 6)*
Liver CEZ 90 96(76, 14, 6)*
MDIPC =92 <14(<£14)
Kidney PC-904 80 106
PC-904 99 not tested
Serum CEZ =96 not tested
MDIPC =93 not tested

Incubation : drug soln. (1 mg/ml M/15 PBS, pH
7.0)+90% homogenate(1: 9), at 0°C for 2hr.

Binding exp. : ultracentrifuged at 4°C for 20 hr.
(26 x10'G)

Recovery exp. : after washing the mixtures with
2 vol. (1st) and 1vol. (2nd & 3rd) of M/15 PBS
pH 7.0, centrifuged at 1.2x10* G

Bioassay : the supernatants were bioassayed with
M. luteus (PC-904) or B. subtilis(CEZ & MDIPC).

* ():1st, 2nd and 3rd recovery
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ON THE BINDING OF PC-904 WITH SERUM PROTEIN
OR TISSUE HOMOGENATE

Tosuiakt KomMaTsu, Yoko Kisaki, Keny Irie,

Takao Oxupa, Nosutsucu AxAkuri, HirosHr Nocucur and Axio Izawa
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Teikyo University

1. Binding rates of PC-904 with serum protein of rat, dog, bovine and human determined by
the centrifugal ultrafiltration method were generally high (95~98%), except for 82% in mouse serum.

2. Those results were confirmed by the ultracentrifugation method, but the binding rate obtained
by the equilibrium dialysis method was relatively low(81%).

3. The serum protein binding of PC-904 was not so firm, but comparatively loose. It was confir-

med by the determination of the binding constant.

Binding data obtained using 4% human serum albumin were as follows :
PC-904 : K=1.03%x10*M™!, N=1.13
cefazolin : K=1.18x10*M~!, N=1.00
dicloxacillin : K=3.95xX10*M~!, N=1.95
The binding constant of PC-904 was very similar to that of cefazolin and lower than dicloxacillin.
4. It was further confirmed by the dilution technique that its binding was reversible.
5. The binding rates (about 80%) of PC-904 with rat liver or kidney homogenates were lower

than that with serum protein.

Its binding was reversible.



