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2  
   LD50 (mg/kg )  

 
( ) 

  1,710a 1 

  1,482 a 1 

 
ICR  

  1,675 2 

  1,943 2 

 
(SD) 

  1,000 2,000 a 1 

  2,000  2 
 

Wistar    1,000 2 

a  
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CD-1 5 / 0 20 100 300
1,000(700) mg/kg / 4

 
1,000 mg/kg

700 mg/kg
21 300 mg/kg

20 100 mg/kg

1  
  

13
SD 20 25 / 0 1 20 200 mg/kg

/ 13
0 200 mg/kg 5 4  

200 mg/kg

GGT AST ALT BUN K
20 200 mg/kg 200 mg/kg

200 mg/kg  
NOAEL
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0 8 16 32 64 mg/kg / 13
16 mg/kg

EMEA NOEL 8 mg/kg /
1,2

EMEA NOAE L
8 mg/kg /  

13   
4 /

0 10 30 100 mg/kg / 13
 

100 mg/kg 1 3
100 mg/kg 6 12
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/ 1,2
EMEA NOAE L

30 mg/kg /  
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LW 75 mg/kg / 5

28
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/
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200 mg/kg 160 mg/kg

F0 2 F0
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1 2
EMEA NOAE L
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13 NOAEL 8 mg/kg
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EMEA NOAEL 100 ADI 0.08 mg/ 
kg /  

  
ADI  
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ADI  
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ADI  
ALT  
AP  

AST  
AUC  
BUN  
CHO  
Cmax ( )  

CVMP : Committee for 
Medicinal Products for Veterinary Use 

CYP 2A P450 2A 
EC European Commission 

EMA European Medicines Agency 2004
EMA  

EMEA European Agency for the Evaluation of 
Medicinal Products 2004 EMA  

EU  
GGT  

HPLC  
LD50  
MIC  

NOAEL  
NOEL  

T1/2  
Tmax ( )  
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2.67 6.23 μg/mL AUC 5.58 18.23 67.3 μg h/mL
5 mg/kg 1 2
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2 1 3H- 7.5

5 mg/kg 1 2
 

1 Cmax Tmax 0.36 μg /mL 2.7
T1/2 2.7
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0 8 AUC 1

1.9 12
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12 288 3.2%
1 1

1 72 192
2.4 3.5%  
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HPLC 11.6 

mg/kg 8
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LW 2 3 / 7
0 200 400 2 pp m  

0 10.3 22.7 mg/kg / 1 2 3

1 (0.05 μg
/g) 2  

 
 

2 3 /
7 0 200 400 2 ppm

4 1 2 3 5
200ppm

4 1 (0.05 
μg( )/g) 4

(0.05 μg( )/g) 2  
 

 
1
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1  
     

in vitro 
 

Salmonella 
typhimurium 
TA1535 TA1537
TA1538 TA98
TA100 

a 

S9  
 1 2 

 
 

CH O
 

a 

S9  
 1 2 

L5178Y
 

a 
b 

1 

DNA
(UDS)  

 a  1 

 
 

CHO  a 
c 

1 

CHO  a  1 
in vivo UDS  

 
Crl: CD  
 

800 2,000 mg/kg
 
 

 
 

1 2 

 CD-1  d  1 2 
a  
b ( S9)  
c ( S9) S9  
d  
 

in vitro 
in vivo 

1 2
 

 

2  
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2  
   LD50 (mg/kg )  

 
( ) 

  1,710a 1 

  1,482 a 1 

 
ICR  

  1,675 2 

  1,943 2 

 
(SD) 

  1,000 2,000 a 1 

  2,000  2 
 

Wistar    1,000 2 

a  

 
4

CD-1 5 / 0 20 100 300
1,000(700) mg/kg / 4

 
1,000 mg/kg

700 mg/kg
21 300 mg/kg

20 100 mg/kg

1  
  

13
SD 20 25 / 0 1 20 200 mg/kg

/ 13
0 200 mg/kg 5 4  

200 mg/kg

GGT AST ALT BUN K
20 200 mg/kg 200 mg/kg

200 mg/kg  
NOAEL

                                              
8  



 15 

0 8 16 32 64 mg/kg / 13
16 mg/kg

EMEA NOEL 8 mg/kg /
1,2

EMEA NOAE L
8 mg/kg /  

13   
4 /

0 10 30 100 mg/kg / 13
 

100 mg/kg 1 3
100 mg/kg 6 12

AP
EMEA NOEL 30 mg/kg

/ 1,2
EMEA NOAE L

30 mg/kg /  

28  
LW 75 mg/kg / 5

28
1  

/
1  

EMA EMEA
1, 

13  

2
SD 0 8 40 200(160) mg/kg

/ 2 2 /  
200 mg/kg 160 mg/kg

F0 2 F0

200 mg/kg
F0 F1 /
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EMEA NOEL 40 mg/kg /
1 2

EMEA NOAE L
40 mg/kg /  

CD-1 30 / 0 10 30 100 
mg/kg /  

6 15 100 mg/kg
2

30 mg/kg
100mg/kg 9 EMEA
NOEL 10 mg/kg /

1 2
EMEA NOAE L

10 mg/kg /  
 

SD 0 25 75 225 mg/kg
/ 6 16

225 mg/kg
EMEA

NOEL 75 mg/kg /
1 2  

EMEA NOAE L
75 mg/kg /  

  

31.25 150 mg/kg / 5

3 4

1 2

 
in vitro MIC

10 90 MIC

                                              
9  
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MIC50 0.053 μg/mL
1  

 
 

1,11  

10 Maximisation
10 9 1
EMEA

2%
1 2  

  

3 10% 0.5 g
4
2  

3 10% 40 mg
 

3 7 2  

10  
1999 12 2000 10

Denmark Landrace Sweden Landrace

 
EC 2000 12

                                              
10  
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CVMP 2002 4
 

5, 8, 6  
 

 

PubMed
8, 10
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ADI  

/

EMA
ADI

 

13 NOAEL 8 mg/kg
/  

EMEA NOAEL 100 ADI 0.08 mg/ 
kg /  

  
ADI  

in vitro MIC5 0

MIC50 0.053 μg/mL  
EMEA 150 mL 5%

60 kg CVMP  
 

ADI  

0.000053  × 3 b 
× 150  

 0.00795 mg/kg /  1 a 

0.05 c × 60 

 
a 1  
b EMEA in vitro in vivo 3  
c 5% 2%

 
 

 
 

ADI CVMP

EMA ADI
 

ADI
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ADI  
/ 1,000

ADI 0.008 mg/kg / AD I
ADI

 
ADI

 
 

ADI 0.008 mg/kg /  
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3 EMEA  
   

(mg/kg /
) 

mg/kg /  
EMEAa  

 
 

0, 10, 30, 
100 

10 
 
 

 
   

 

10 
10 

 

 
 

 
13

 

0, 8, 16, 32, 
64 

8 
 

 

8 
 

 

 

0, 8, 40, 
200(→160) 
 

40 
 

 

40 
 

 

 
 

0, 25, 75, 
225 

75 
 

 
  
 

 

75 
 

 
  
 

 
 

 13

 

0, 10, 30, 
100 

30 
 

AP  

30 
 

AP  
ADI 0.08 mg/kg /  

NOEL 8mg/kg /  
SF 100 

 
 

ADI  13
 

13
 

ADI 0.00795 mg/kg /  0.00795 mg/kg /  
ADI  

MIC50 0.053 
μg/mL 
(CVMP ) 

MIC50 0.053 
μg/mL 
(CVMP ) 

ADI 0.00795 mg/kg /  0.008 mg/kg /  
a EMEA NOEL   
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ADI  
ALT  
AP  

AST  
AUC  
BUN  
CHO  
Cmax ( )  

CVMP : Committee for 
Medicinal Products for Veterinary Use 

CYP 2A P450 2A 
EC European Commission 

EMA European Medicines Agency 2004
EMA  

EMEA European Agency for the Evaluation of 
Medicinal Products 2004 EMA  

EU  
GGT  

HPLC  
LD50  
MIC  

NOAEL  
NOEL  

T1/2  
Tmax ( )  
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