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Table 1. Bioassay methods

Drug Method Test organism
CEZ thin-layer disc B. subtilis ATCC 6633
CMZ thin-layer cup M. luteus ATCC 9341
CT™M agar well P. mirabilis ATCC 21100
Cpz thin-layer disc M. luteus 9841
LMOX agar well E. coli 7437
CMX agar well E. coli NIHJ JC-2
CAZ thin-layer disc P. mirabilis ATCC 21100
Table 2. Property of the seven cephems in the study
Property ) Protein binding Serum half-life
Molecular weight

Drug (%) (h)
CEZ 453.49 92 1.81
CMZ 470.51 85 0.99
CTM 525.62 8 0.99
CPzZ 644 .66 87 1.95
LMOX 518.46 53 1.45
CMX 511.55 69 1.00
CAZ 546.57 21 1.60
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Table 3. Pharmacokinetic parameters of the seven cephems in bile (1g iv.)

Result Cmax Peak time AUC
Drug (z2g/ml) (h) (#g-h/ml)
CEZ
13.9 2.42 31.7
(n=6)
CMZ
93.5 1.79 190
(n=4)
CTM
313 1.64 469
(n=4)
CPZ
914 8.21 7,753
(n=4)
LMOX
82.7 2.88 243
(n=4)
CMX
210 1.58 323
(n=4)
CAZ
21.3 5.38 122
(n=4)
Cmax I maximum concentration
Peak time : time during which the concentration is higher than 1/2 of the
peak level
AUC . area under the curve for 24 h

Table 4. Pharmacokinetic parameters of the seven cephems in bile (2g i.v.)

Result Cmax Peak time AUC
Drug (pg/ml) (h) (pg+h/ml)
CEZ 40.7 1.67
. . 2.
(n=6) 8
cMz 342 1.96
(n=4) ’ 665
c™ 533 1.82
(n=4) ' 94
cpz 2,249 6.74
(n=4) , . 15,123
LMOX 136 3.42
(n=4) ' 4o
CMX 383 2.08
(n=4) ' o4
cAz 47.0 5.96
(n=3) ' ’ 29
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Table 5. Pharmacokinetic parameters of the seven cephems in bile (2g d.i.)

Result Cmax Peak time AUC
Drug (ug/ml) (h) (ug-h/ml)
CEZ 13.0 2.05 26.5
(n=1) . . )
CMZ
177 2.10 375
(n=4)
CTM
467 1.61 573
(n=4)
CpPZ
1,961 6.07 11,826
(n=4)
LMOX
119 3.89 392
(n=4)
CMX
189 2.03 341
(n=4)
CAZ
32.5 7.15 268
(n=3)

Table 6. Dose ratio of the seven cephems in bile

Ratio Dose ratio
Drug Cmax Peak time AUC
CEZ
4.14 0.90 3.11
(n=4)
cMz 3.82 1.04 3.75
(n=4)
cI™ 1.28 1.13 1.37
(n=4)
cpz 3.03 0.89 2.73
(n=4)
LMOX 1.69 1.13 2.00
(n=4)
CMX 2.37 1.28 3.03
(n=4)
cAZ 2.37 1.09 2.74
(n=3)
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Table 7. Ratio of iv. to di. of the seven cephems in bile

Ratio Ratio of i.v. to d.i.
Drug Cmax Peak time AUC
CEZ
2.51 1.28 3.23
(n=4)
CMzZ
2.28 0.97 2.05
(n=4)
CTM
1.03 1.30 1.25
(n=4)
CpPzZ
1.06 1.11 1.17
(n=4)
LMOX
1.33 0.88 1.08
(n=4)
CMX
1.82 1.07 2.11
(n=4)
CAZ
1.25 0.83 1.05
(n=3)
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BE I BRITBERLERM LT, CPZ 217,753 pg-h/ Lico 1g iv. BrEBIFRABEOEANRE ORI,
ml LELBEERR LI, Zhix CTM o 17 ££, CMX 2) BEBFREE L0/ SEER

D 24 £z, LMOX o 32 f£, CMZ o 41 %, CAZ o BERER IOREFEC X DREDLEILEY 7 8 Ad-
Crmax vs MW Cmax vs PB Cmax vs T1/2
1,000 ,000 1 ,0001
1 1 1,000 Pz
~ 900 CPZ o 900 CPZe 900 .
g
= 800 800 800 -
2
§ 7004 r=¢.859(P<0.05) 790 700 0347
£ 6004 ¥=—2.071+4.40x ggo- r=0.201 6004 E—
=
L
g 50 500 4 500
(3]
g 4004 4001 400
E u ' CTM
-5 3004 CTMo 3004 CcT™ 3001 .
= CMX CMX
2004 CMX 2001 ° 200 .
cMZ
100{cMzq, 10X 1004 ay TROX €CMZ 100 e JIMOX
o LAl ecAZ od———EZe ode CAZe o CEZ
400 500 600 700 0 20 40 60 80 100 "0 0.5 1.0 1.5 2.0
Molecular weight Protein binding(%) Serum half-life (h)

Fig.1. Correlation between maximum concentration of the seven cephems
in bile and the drugs’ properties (1g i.v.)
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Table 8. Coefficients of correlation between excretion of the seven cephems
into bile with the drugs’ properties (2g i.v. and 2g d.i.)

1. 2giv.
Result
Cmax Peak time AUC
Property
Molecular weight 0.845* 0.853* 0.862*
Protein binding 0.295 —0.073 0.347
Serum half-life 0.403 0.658 0.555
2. 2g di.
Result .
Cmax Peak time AUC
Property
Molecular weight 0.864* 0.702 0.865*
Protein binding 0.252 —0.160 0.343
Serum half-life 0.450 0.644 0.573
* P<0.05

Table 9. Correlation of dose ratio and ratio of iv. to d.i. of the seven cephems
in bile with the drugs’ properties

1. Dose ratio

Ratio Dose ratio
Property Cmax Peak time AUC
Molecular weight —0.311 —0.205 —0.286
Protein binding 0.819* —0.488 0.738
Serum half-life 0.352 —0.764 0.077

2. Ratio of iv. to d.i.

Ratio Ratio of iv. to d.i.

Property Cmax Peak time AUC
Molecular weight —0.789* —0.126 —0.690
Protein binding 0.655 0.108 0.617
Serum half-life —0.098 —0.013 —0.020

* P<0.05
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CORRELATION BETWEEN BILIARY EXCRETION AND PROPERTIES
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We examined clinically the excretion of 7 cephems (cefazolin, cefmetazole, cefotiam, cefoperazone,
latamoxef, cefmenoxime, ceftazidime) into bile, and studied the correlation between biliary excretion
and the drugs’ properties.

Bile was collected every 30 or 60 minutes from patients with an indwelling T-tube. Each drug was
administered in 3 different ways : bolus injection of 1g intravenously (1g i.v.), bolus injection of
2g (2g i.v.) and drip infusion of 2 g for 60 minutes (2g d.i.). The concentration of the drugs was
measured by bioassay.

Statistically significant correlation was observed between the peak concentration of the seven cephems
in bile and the molecular weight of the drugs, the coefficients being 0.859 (1g i.v.), 0.845 (2g i.v.)
and 0.864 (2¢g d.i.).

Also, the area under the curve of the drugs in bile showed statistically significant correlation with
their molecular weight, the coefficients being 0.866 (1g i.v.), 0.862 (2g i.v.) and 0.865 (2g d.i.).

The peak time (during which concentration of the drug is higher than half the peak level) of the
cephems in bile ranged from 1.58~8.21h, and correlated positively with the molecular weight (1 g
i.v. and 2g i.v.) and serum half-life (1 g i.v.) of the drugs (r=0.865, 0.853, 0.775, respectively).

Dose ratio (of the results of 2g i.v. to those of 1g i.v.) for the peak concentration of the drugs
in bile ranged from 1.28~4.14, and correlated positively with their protein binding (r=0.819, P<
0.05).

The ratio of 2g i.v. to 2g d.i. for the peak concentration of the cephems in bile ranged from
1.03~2.51, and correlated negatively with their molecular weight (r=—0.789, P<0.05).

From the above results, we concluded that the molecular weight of cephems may play an important
role in their excretion into bile.



