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Fig.1 Serum and pleural fluid concentrations
of CPM after drip infusion administration
in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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Fig.2 Serum and pleural fluid concentrations
of CTRX after drip infusion administra-
tion in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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Fig.3 Serum and pleural fluid concentrations

Concentration of CPZ(ug/ml)

of CPZ after drip infusion administration
in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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Fig.4 Serum and pleural fluid concentrations
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Concentration of CBPZ (yi/ml)

of CBPZ after drip infusion administra-
tion in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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‘Table 1 Protein binding rates of CPM, CTRX, CPZ, CBPZ, CZX and CER

Protein binding rate (%)
Drug Serum Pleural fluid
n vito m vivo n vitro in vivo
CPM 99 99 9 29
CTRX 99 93 9% 87
CcPZ 9% 84 83 77
CBPZ 43 41 26 26
czx 25 22 25 25
CER 2 25 17 18

Method : Centrifugal ultrafiltration.

Drug concentration (in vitro) : 25 ug/ml.
Total protein concentration : 5.7g/dl (serum), 4.6g/dl (pleural fluid).

Assay @ HPLC.
Animal : Rabbit.

Fig5 Serum and pleural fluid concentrations
of CZX after drip infusion administration

in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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Fig.6 Serum and pleural fluid concentrations
of CER after drip infusion administration
in rabbits with experimental pleurisy
(dose : 40 mg/kg/2 hr di)
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Table 2 Maximum v:cnctnlrltluns (Cmaa), half-lives (7i/2) and AUC of cephem antibiotics after
i of

drip infusion in rabbits with pleurisy

Drug | SeFum protein Crax (ug/ml) | PF/Serum T (hr) PF/Serum | AUC!ug/ml-br) | PF/Serum

binding % | PF*(T*") |Serum| (Cose) PF [Serum| (Tia) PF |Serum| (AUC)
CPM % 1.16 ) [115.0]  0.10 938 |1.26| 744 2040 [314.0| 065
CTRX 9% 19.76 ) [155.9] 0.3 7.06 | 139 | 5.8 3278|4815 0.68
cPz 9% 9.43 )| 61| 0.20 375 | 080 | 469 651 (1028 0.66
CBPZ 43 20.1(2.5) | 56.1| 0.36 1z oss| zn 762 (1232 062
czx 2 1.8(2.5) | 25.2| 047 125 |05 | 231 a6 [ 537 o7
CER 22 13.62.5) | 35.3| 0.3 160 | 062 | 258 569 | 70| 074

PF* : Pleural fluid,
T**: Time of maximum concentration
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Fig.7 Serum and pleural fluid concentrations of CPZ and CZX after drip infusion
administration in rabbits with experimental pleurisy (dose : 160 mg/kg/8 hr di)
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Fig.8 Serum and pleural fluid concentrations of CPZ and CZX after drip infusion
administration in rabbits with experimental pleurisy (dose : 40 mg/kg/0. 5 hr di;
first and third)
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PENETRATION OF CEPHEM ANTIBIOTICS INTO
PLEURAL FLUID IN RABBITS

Karsuniko Kumano, Tosuio Havasui, Rieko Kitavama, Taeko Horn
Yasuo Watanase, Taxasur Yasupa and Isamu SAikawa
Research Laboratory, Toyama Chemical Co., Ltd.

Yasusut Uepa
The Jikei University School of Medicine

The penetration of cephem antibiotics into pleural fluid was studied after drip infusion of drugs,
whose protein binding rates to rabbit serum were similar to those to human serum, in rabbits with
experimental pleurisy induced by turpentine oil.

The time to reach peak pleural fluid of cefpiramide (CPM), ceftri (CTRX) and
cefoperazone(CPZ) whose serum protein blndmg rates are 99%, 999 and 96%, respectively, were
prolonged, as compared with CBPZ), C2ZX) and idine(CER) whose

serum protein binding rates are 434‘ 259 and 22%, respectively. An inverse correlation was found
in six cephems between the extent of binding and a ratio of peak pleural fluid concentration to serum
concentration. The ratio was the highest in CZX, followed by CER, CBPZ, CPZ, CTRX, CPM.
However, since the drugs with high serum protein binding were excreted slowly from pleural fluids
due to their high binding to pleural fluid, the ratio of pleural AUC to serum AUC was not significantly
different among six cephems. When CZX and CPZ were administered by intravenous drip infusion over
8hr, the free drug ion in serum was i with that in pleural fluid after 4 hr in CZX
and 6hr in CPZ, respectively. This finding shows that the degree of penetration into pleural fluid is
closely related to the free drug concentrations in the serum. Serum peak concentration and pleural
AUC of CZX and CPZ after three consecutive dosing with the interval of 4 hr was compared with
the single dosing. The elevation of peak serum concentration and the increase of pleural AUC in
CPZ were superior to those in CZX.




