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Table 2 Half life of cefotaxime
Animal Dose (mg/kg) Route Fraction r Half life (m) r
i. m. plasma 30.39 0. 9447
Rabbit 20
i v plasma 9.19 0. 9857
i. m, serum 41.50 0. 9934
Rat 20 i. m. muscle 24. 40 0. 9904
i v, serum 9.25 0. 9254
0. % B K & Fig. 2 Concentration in the plasma of the
1. o4+¥DiBa rabbit applied cefotaxime (20 mg/kg)
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Table 3 Distribution of cefotaxime in the rat (20 mg/kg)

m.

Route

Time (hr)

b}

w

1ol
™

0. 40

36.0 18.03 12. 90 4.20 0.70 57.0 20.5

ng/ml

Serum

1.95
1.63
3.68
2.02
1.72

4.26
2.43

6. 06
2.28
3.41
1. 68
1. 69

6. 21
2.27
4. 04

11.6
3.35
3.20

1.82
2.43
2.09

2.05
2.81
1. 56
2.08

1.74

3.64

2.03
3.84
1. 80
1. 80
1.76
1. 16
1.22

1.90
3.88
1.35

2.1

2.68
1. 66

8
1.98

i

2.

O oW o

Lung

Duodenum

Liver

1.63
1.93
1.02
1.62

1.57

1. 64

T

g/ 8

g/g
1g/g
1g/8
1g/g

L

Heart

L

Spleen

1.85
0.99
1.28

T

1.01
1.32

0.91
1.26
7.68

1.03

1.02
1. 42

37.0

Brain

CHEMOTHERAPY

1.22 1.55

-

1.25

1.43

I~
~

Muscle (normal)
Muscle (inj.)

T

27. 4

1.96 |

!

. trace

JUNE 1980

PRI, TIERET 41,50 43 b S UMIERT
9.9 NTHY, Dy ick- HENRTERLT
W5

2) BN

Table3 1ZL o9 & 5 ic sl OBV BILIZ0E
DL, A MMITIIER IR & 75 0, EFEE KR
1324.40 737 8 D, MIKABE D = hic kK 12T
off.o

Wik @i g2 Lvd 15 3T, BN (EHS
i) = It

> T > Ml > - e > BEIE > Ok > 15N D> D>
IR DIAE 752 53, TNENDOMRE TOBGAIL, FFK
BIUMKTI~4MMTE N1, .

W LI D 4.k 25 D I B B BE 12, 5~30 S0 R4 4 5
h, BERO T 6 —RE»H VIR BT
W3, $7:, TOBRERZPPEMETL >, Hilg, +=
16 & UHFAMREIL, 4MMTIRz 2rg/ml Tk
07:0

3)  IRehEEdt

Table4 i Lov g & 5iz, 24 BRIk it B 2 E
T59. 929 L L UBERT9.41 BTH D, EMOERYL
KEDERDBONIE, $£72, ZDBFEIT 0~ 15
I EN B, 7 v FTORPHMIZ FRO Y HFick
~RHBEMBIIEETHIH, TOEMBERTH -7,

BE, v P TREMYBOKEAFLZOT, Rbp
BREZRLLEL -1,

YEDXHiz, 59 F TOARYFENERRIR, EHS
BIAINBEE T 24. 40 4, M7EABE THIETIE 41.50
DELUHBETIE 925 HTH-7-,

BENIAL, LOTFNLMERNBELID KBTS
D, Mk, B L & O+ sBABEIOBEAR
BELVLEBE TS » 72 RPEEMIZIZIZ 60% Tho
7o

3 museakES

BWOMAFBE AC) $ & CTEEFE (BR) T
T » 7z Cefotaxime 100 ug/ml LM% & v/ 7 L DES
i3, TableSicLvdE5DTH3,

BORAFBETOREEIL, © MOMTII70.13%
BTHD, v HFMHFETILA% L ->E8FL, 42
M T65 48% &3 - & HIEMETH - 72,

TOBOTEHRES (BEEHK TRRL ~EL04E
PIERTESL D EH) 12, BAKICH L 32.06~61.95%
THY, 0% 7 YEROAEICH LN BEHER
213 60.54~84. 46% T& - 7=,

DEFIC, FHEFETOR AR, b b mmcl
61.31% & EROBELBAFBEICH AP PIEMTHY,



VOL. 28 S-1

CHEMOTHERAPY 69

Fig. 4 Distribution of cefotaxime in the rat (20 mg/kg)
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Table 4 Excretion in the urine of the rat applied cefotaxime (20 mg/kg) (%)
t Time (hr)
Route b o : B Total
’ 0~1 1~2 i 2~4 4~6 6~24
i. m. ‘ 32.86 20. 17 ‘ 5.34 0.93 0.62 59. 92
I v. i 16. 01 ! 2.61 0. 56 1.0 59. 41

39.23

Fig. 5 Excretion in the urine of the rat applied
cefotaxime (20 mg/kg) (%)
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Table 5 Binding of cefotaxime to serum protein. (%)

CHEMOTHERAPY
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Antibiotics Cefotaxime Cefazolin -
o o . | Equilib T lvﬂE uilibrated
Methods Ultrafiltration gc;':i;x:;:atcd Ultrafiltration D‘;alyjij
Reversible Reversible o
Protein (%) Binding ~ ~—enepm—e-—~ - Binding Binding - ——| Binding
Buffer | Acetone Buffer | Acetone
Human plasma | 70.13 | 25.20 | 59.23 61.31 | 97.25 | 26.0 | 6152 7017
6.7 +£2.406 | +3.064 +3.354 | +3.115| +0.40 +2.25
Bovine serum 77.97 25.0 47.20 62. 43 78. 67 36. 85 49. 41 58.0
(6.4) +2.796 | +3.068 +6.43 +2.137 | +1.120 +3.615
Bovine albumin 77.62 26, 75 61,12 73.23 72.08 36.0 56. 89 69. 67
+0.938 | +3.517 +3.264 | +4.742| #+0.510 +2.275
Dog serum 65. 48 27.9 45.19 70. 33 30.0 42.01 62. 67
(6.0) +1. 625 +6. 455 +4. 365 +4. 881 +1.980 +1.561
Rabbit serum 91. 40 39.55 68. 50 85.93 91.70 30. 020 43.93 87.29
(5.3) +0.672 +4. 705 +2.014 +5.019 +5.113 +1.923
Rat serum 87.93 | 37.90 74.66 |
(5.0) +1.185 +1. 860 +1.827 |
Mouse serum | 72.07 | 44.65 61.80
(4.6) Pox 1. 082 +4. 460 +3.941 |
Fig. 6 Binding of cefotaxime to bovine albumin (Ultrafiltration)
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Table 6 Effect of acetone on binding of cefotaxime to serum protein (in vitrol4_‘c:l£)i )
Biological activity (ug/ml)
Animal original B T T S -
P nt:.':: %) solution Cefotaxime Cefezolin
rotei (ug/ml) e e T
Protein Acetone Protein ] Acetone
Human plasma 100 66.5 100. 6 69.0 98.0
6.7 +4.74 +16. 41
Bovine serum 100 64.3 95.0
6.4) ; +5.49 + 6.70
Bovine albumin 100 } 7.3 | 65.0 | 63.5 80.0
. 42 | 2435
Dog serum ‘ 100 63. 8 \ 71.6
(6.0) ‘ | +9.12 + 513
| | |
Rabbit serum 100 | 0.0 | 93.4 |
| +56.31 | + 4.60 1

(5.3)
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STUDIES ON PHARMACOKINETICS OF CEFOTAXIME

HARUE ARATANI, HIDEKI TATEISHI and SUMIKO NEGITA

Department of Pharmacology, Iliroshima University School of Medicine

YASUMITSU YAMANAKA
Department of Pharmacology, Medical College of Oita

Pharmacokinetics (i. e., blood levels, biological half lives, distribution, urinary excrction and binding

to protein) of the new cephalospolin antibiotic cefotaxime (HR 756, CTX) were investigated. Cefotaxime

was

1Y)

2)

3

B

i. v. or i. m. injected to rabbits and rats in a dose of 20 mg/kg.

Biological half lives of cefotaxime in blood were 30.39 min (i. m.) and 9. 19 min (i. v.) in rabbits

and 41.50 min (i. m.) and 9.25min (i. v.) in rats. Its half life at the site of i. m. injection was

calculated to be 24. 40 min in rats.

The maximum blood level in rats treated with i. m. cefotaxime was attained 15min after in-
jection. The organ where cefotaxime concentration was highest at that time was the site of
injection (muscle), followed by serum, kidney, lung, duodenum, liver, other muscles, brain and
spleen, in this order.

Maximum urinary concentrations of cefotaxime were observed in first 30 min urine in rabbits and
were 1.09mg/ml (i. m.) and 1.667 mg/ml (i. v.). Excretion rates in 6 hr urine in rabbits were
33.96% (i. m.) and 33.86% (i. v.) of the total injection dose and those in 24 hr urine in rats
wewe 59.92% (i. m.) and 59.41% (i. v.).

The binding rates of cefotaxime to human plasma and sera of the cow, dog, rabbits, rat and

mouse were measured by two methods : centrifuging ultrafiltration and equilibrium dialysis.

The binding rate to human plasma was 70. 139 (by the former method) or 61.31% (by the latter

method). A large proportion of cefotaxime bound to protein was found to be reversible. The binding

constant to albumin was 0. 9049.



