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2005  11  29  1  
2012  2  24  

0222 9  
2012  3  1  421  
2013  12  26  160  
2014  3  17  507  
2014  3  18  4 16   
2014  5  13   
2014  5  20  514  

 
 
 

 
2012 6 30  2012 7 1   

        
   *       
        
       
       
       
       
 * 2011 1 13    
 
 

 
2013 10 1    

  *         
  *         
            
           
         
           
   * 2013 10 22  
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CAS No. 443-48-1 JECFA EMEA

 

 

DNA

Germ free

DNA

  

IARC 2B
  

ADI   
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I  

 
 

 
 

 
Metronidazole 

 
 

CAS (No. 443-48-1) 
2-Methyl-5-nitroimidazole-1-ethanol   2  

 
 

C6H9N3O3 
 

 
171.15 

 
 

 2   
 

 
5-

DNA DNA 3 4   

3   

1 3 4   

1   

                                            
1 1

1 250 mg 1 2 10 4   

N

N

OH

O2N CH3
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II  

JECFA EMEA
3 24  / 1 2

 
 

 
 

  
[1-ethanol-14C]  1 14C  
[2-ethanol-14C]  2 14C  
[ring-2-14C]  2 14C  
14C   
 

 
 

  
1 2

Cmax 1 80%

3   
 

T1/2

11 13.6
3   

 
 [II.1.(1) ] 

58% 24% 6%
64%  

 
  

Wistar SD 200 g [ring-2-14C]
10 mg/kg 1 4 8 24

 
1 T1/2 8 10

34 5 6   
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 1 14C  
g eq/mL g  

  
1 4 8 24 

 6.36 3.32 1.35 0.21 
 11.04 6.84 3.41 1.06 
 8.57 5.04 1.98 1.57 
 14.24 35.40 30.04 13.27 

 5.71 2.48 1.12 0.29 
 

50% 3   
 

  
Wistar SD 200 g 10 

mg/kg 24
 

14 6
15% 7 11% 3 11%

1- 2- -2- -5-
A 4% 1- 2- -2- -5-

B 0.2% 2- -5- -1- -
C 5%  

3
5 6   

 
97%

3   
 

  
Wistar SD [ring-2-14C] 10 

mg/kg / 24 CO2  
4 58%

24 53% 24% CO2

6% 6   
 

6 / [ring-2-14C]
6   

6



 

8 

7.2% 14%
3% 6   

 
 

  

500 mg 1 0.25 4 8 13 g/mL
200 2,000 mg 6 8

T1/2 8
20%

7   
 

5 250 mg 2
Cmax 3.7 g/mL 4   

 

100% Cmax 1 24
8   

 
250 500

2,000 mg Cmax 1 3
4.6 6.5 g/mL 11.5 13 g/mL 30 45 

g/mL 8   
 

Cmax 4 70%
8   

 
Benzoyl metronidazole

system availability 80%   
44 80% 67%

8   
 

  
200 mg 3

4   
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22.5 5 10
200 mg 4

 
4 3.4 g/mL 8 2.2 g/mL 12 1.8 

g/mL 0.4 g/mL
4   

 
0.6 0.8 L/kg 400 mg 1.05 L/kg

8   
 

8   
2

55% 20% 10% 8   
 

 2 %  
 %   %  
 180  95 
 135  90 

CSF  120  85 
 110  80 

 100  70 
 

1 g/mL 8.1%
10 g/mL 11.2% 4   

 
T1/2 8 3

3   
 

  
1 3 250 mg/ 24

 
6 C
A B 5   

 
 

30 40% A
40 50% 4   

 



 

10 

50%
A 2

T1/2 12
50% A

7   
 

  
3 250 mg

48 9.2% 4   
 

77% 14%  
8   

 
1.5 g T1/2 6.6 10.3

8.4 T1/2 13.3 19.1 6 8
 

T1/2 8   
 

 
100 mg/kg

1 g 9
 

3
C 5   

 
6

A B C 9   
 

1  
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 1  

 

8   
A C 8   

 
5-

nitro-reductase 5-

3   
 

 
[1-ethanol-14C] [2-ethanol-14C]

 
-(2-hydroxyethyl) oxamic acid

1-2 3-4 5   

Metronidazole 

2-(2-methyl-5-nitroimidazol-1-yl) ethyl- 
-D-glucohydroxyacetic acid 

2-(2-methyl-5-nitroimidazol-1-yl) ethyl- 
hydrogen sulphate 

A 
C 

B 
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-(2-hydroxyethyl) oxamic acid

 

-glycoylethanolamine -(2-hydroxyethyl)oxamic acid - 
acetylethanolamine

2
-(2-hydroxyethyl) oxamic acid a

-acetylethanolamine b
c -glycoylethanolamine d

3 5   
 

 
 2  

 
fragmentation

9   
 



 

13 

 
food producing animals

 
5-
C2

3   
 

 

1

 

A 2 6 43
A

3   
 

 
3 4

3 8 10 19   
 

 3  
    

 TA100 TA100-FR1
TA1535 TA1535-FR1 

25
250 g  

10  

 TA98 TA100 0 100 g/plate S9   
11  

    
TA98 TA1537 TA1538 

250 g/plate S9   
12  

 TA100 TA1535 50 500 g/plate S9   
12  

 
TA1535 

250 mg 1 3 10
0.2 

mL 
 

12  

 
TA100 TA100NR 

0 3,200 nmol/plate S9
 

 
13  



 

14 

    
 YG1029 

TA100/1,8-DNP6 
0 3,200 nmol/plate S9

 
 

13  
    

TA100 
87.6 292.1 nmol/tube S9  
116.9 292.1 nmol/tube
S9  

 
14  

    
TA100 

40 500 g/plate S9  
20 500 g/plate S9  

 
15  

 TA100NR TA98 TA98NR 5 500 g/plate S9
S9 a 

 
15  

SOS
 

  PQ37 87.6 292.1 nmol/tube S9   
14  

 
4.4 mg/mL  

13  
  2.9 584.8 mol/L 

24 48  
 

15  

 
   

3  
    

16  

 
 

L5178Y HGRPT  
  

10  
 

V79
HGPRT  

  
10  

 
   

3  

 
 5.8 mmol/L   

10  
 

V79  
10 mmol 6

 
 

10  
  5 mmol 5.5

 
 

10  

 
   

15  

 
  

inconclusive  
16  

    
16  

 

  
3  

 
0.02%  

10  



 

15 

    

DNA  
   

3  
    

3  
body fluid 
assay 

 
 

Active  
16  

  
 

 
8  

a S9 TA100NR S9 TA98   
 

4  
    
 

 
  

16  
  100 500 mg/kg

100 mg/kg  
 

13  
    

13  
 2  

 

5 10 15 mg/L  
24 48 72   

17  

 
   

3  

 
   

3  
   

3  

 
   

3  
 

3  

  
  

16  

DNA
 

   
16  

    
16  

DNA    a 
3  

                                            
2   



 

16 

    

 
  

10 16  

 
 300 600 mg/kg /

300 1,000 mg/kg
/ 5  

 
10  

 a DNA   
 

DNA DNA

DNA DNA

3   
EMEA

DNA
3 12   

 
nfsB

2
DNA

NAD(P)H- EC 1.6.99.2 1
NADPH- P-450 EC 1.6.2.4 NADPH-b5

EC 1.6.2.2 1

DNA 18

5- 2 2-
15

Germ free

19
20

DNA
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A C
 

5 A 10
3 12   

 
 5  

    
A 

TA98 TA1537 TA1538 
250 g/plate S9   

12  
 

TA100 TA1535
50 500 g/plate S9   

12  
C 

TA98 TA100 TA1535
TA1537 TA1538

50 500 g/plate S9  
 

12  

 
 

LD50 6
3 8   

 
 6 LD50 

  LD50 mg/kg  

* 
 4,350 5,000 
 1,000 5,000 
 250 1,260 

* 
 >5,000 
 1,000 5,000 
 100 1,575 

*  >750 
      *  
 

 
4 3   

4 25 50 mg/kg /
 

EMEA

3    
 
                                            
3   



 

18 

18 4   
18 75 150 300 mg/kg

/  
300 mg/kg /

 
EMEA NOEL 3   

 
17 4   

17 75 110 150 225 mg/kg
/  

150 mg/kg /
110 mg/kg /

1 75 mg/kg /
 

EMEA NOEL 3   
 

14 4   

45 100 225 mg/kg / 14
225 mg/kg /

 
EMEA NOEL 3   

 
 

78 92 4   
CD-1 CF-1

78 92 75 150 600 mg/kg /
 

CD-1 75 mg/kg / 26%
150 mg/kg /

600 mg/kg / 53%
23%   

CF-1 75 mg/kg / 150 
mg/kg / 600 mg/kg /

 
EMEA NOEL 3    

 

                                            
4   



 

19 

80 5   
80 75 150 300 mg/kg

/ 13
600 mg/kg /  

300 mg/kg /
 

600 mg/kg /
 

EMEA NOEL 3   
 

 
Swiss 6 8 0% 0.06%

0.15% 0.3% 0.5%  
7  0.3%

11   
 

 7  
%  

 %  
0 0.06 0.15 0.3 0.5 

 19% 33% 58% 67% 77% 
 20% 40% 50% 70% 44% 

 
30 mg/kg / 2 mg/ ( 66 mg/kg

/ ) 100

30 mg/kg /   
18%

56% 16% 36% 0% 22% 0% 10%
100.5  

66 mg/kg / 0%
44.1% 26.3% 66.6% 3   

 

21   
 

                                            
5   



 

20 

 

1,2-dimethylhydrazine
16   

 
500 mg/kg /

2 8   
 

3   
 

EMEA
2B possibly carcinogenic to 

humans IARC
3   

 
 

 

  
 

6 50% overdose /4 100%
/2 2

10  
1 4 GLP

EMEA

3   
 

 
Swiss Webster 8 10 12 14
15 mg/kg

 
SD 2 mmol/L

1/11  



 

21 

3   
 

5
 

1
 

8   
 

 
 

3   
 

 
 

112 /
 

4

3   
 

 

 
MIC 2 6 g/mL

EMEA
3   

 
 

30

250 800 mg/ 5 7 2 g
 

180 mg/kg



 

22 

3   

8   
 

15 g
8   

8   
6 19.4 g 5

7
2 8   

 
Group 2B 16   

 

  

1

2.1 ( ) 1.7 ( )
0.6 4 1

2.6 2
1985 1988

IARC 1985
NTP 1988

16 22 24   
12,000 2

0.89 (95% 0.45 1.9)
16 22   

2
22   

 



 

23 

III  

 
JECFA  
JECFA

9   
 

EMEA  

 
NOEL

 

 

IARC

  
EMEA

ADI 3   
 

 

DNA

Germ 
free

DNA
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IARC 2B
  

ADI  



 

25 

 8 EMEA  

   
mg/kg /  mg/kg /  

 78 CD-1
92

CF-1  

75 150 600  
 

 
CD-1 75

 
CF-1 75

 
 4  25 50  

 
 
25

 
 18  75 150 300  

 
 
75  

 80  75 150 300  
 

 
75  

 17  75 110 150 225  

 

 
75  

 14  45 100 225  
 

 
45  

ADI  
ADI   
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1 /  
  

A  
1-(2-hydroxyethyl)-2-hydroxymethyl-5- nitroimidazole  

B 1-(2-hydroxyethyl)-2-carboxyl-5-nitroimidazole 

C 2-methyl-5- nitroimidazole-1-yl-acetic acid 
1-acetic acid-2-methyl-5- nitroimidazole  

 
 

2  
  

ADI  
Cmax  

EMEA  
GLP  
IARC International Agency for Research on Cancer  

JECFA FAO/WHO  
LD50  
MIC  

NOEL  
NTP National Toxicology Program  
T1/2  
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