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1  
2005  8  1  

 
2005  8  4  106  
2005  9  26  35  
2005  10  19  38  
2005  11  9  40  
2005  12  16  42  
2006  12  22  125 ( ) 
2006  12  22  2006 18   
2006  2  24  47  
2006  3  8  

 
2006  3  9  134  

 
2006  11  30   

 
2  
2009  11  20  

1120 2  
 

2009  11  26  311  
2010  1  21  35  
2010  8  26  345  
2010  10  22  

 
2010  10  28  353  

    
 

3  
2015  3  10  

0310 1  
 

2015  3  17  553  
2015  5  27  102  
2015  7  30   
2015  8  4  572  
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2006 6 30  2006 12 20  2009 6 30  
       
      *  
      
      
      
     ** 
      

  * 2007 2 1  
  ** 2007 4 1  

 
2011 1 6  2012 6 30  2015 6 30  
      *  
  *    *    *  
      *  
     *  
      
      
      

* 2009 7 9  * 2011 1 13  * 2012 7 2  
 

2015 7 1    
     
     
    
    
    
    
    

   
 

 
2005 9 30  2007 2 11  
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2007 9 30  2008 3 31  
      
      
          
          
          
          
         
        
        
      

 
2009 9 30  
   
   
       
    
     
     
    
    
    
   

 
 

2011 9 30  2013 9 30  2013 10 1  
       *  
       *  
                    
                   
                    
                   
                   
                 
               
             
  * 2013 10 10  
 

102  
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ADI
 

ADI
LOAEL 15 mg(

)/kg / 10 10 10  0.015 
mg/kg /  

MIC50

ADI 0.04 
mg/kg /  

ADI 0.015 mg/kg / ADI  0.04 mg/kg
/

ADI ADI 0.015 mg/kg /
 

ADI 0.015 mg/kg
/  
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Tulathromycin 
 

  
A 

CAS 217500-96-4  
(2R,3S,4R,5R,8R,10R,11R,12S,13S,14R)-13-[(2,6- -3-C- -3- 
O- -4-C-[( ) ]- -L-ribo-

]-2- -3,4,10- -3,5,8,10,12,14- -11-[[3,4,6-
-3-( )- -D-xylo- ] ]-1-

-6- -15-  
(2R,3S,4R,5R,8R,10R,11R,12S,13S,14R)-13-[(2,6-Dideoxy-3-C-methyl-3-O- 
methyl-4-C-[(propylamino)methyl]- -L-ribo-hexopyranosyl]oxy]-2-ethyl- 
3,4,10-trihydroxy-3,5,8,10,12,14-hexamethyl-11-[[3,4,6-trideoxy-3- 
(dimethylamino)- -D-xylo-hexopyanosyl]oxy]-1-oxa-6-azacyclo- 
Pentadecan-15-one 

 
B 

CAS 280755-12-6  
(2R,3R,6R,8R,9R,10S,11S,12R)-11-[[2,6- -3-C- -3-O-

- 
4-C-[( ) ]- -L-ribo- ) ]-2-[(1R, 
2R)-1,2- -1- ]-8- -3,6,8,10,12,-

-9-[[3,4,6,- -3-( )- -D-xylo-
] ]-1- -4- -13-  

(2R,3R,6R,8R,9R,10S,11S,12R)-11-[[2,6-Dideoxy-3-C-methyl-3-O-methyl-4- 
C-[(prppylamino)methyl]- -L-ribo-hexopyranosyl)oxy]-2-[(1R,2R)-1,2- 
dihydroxy-1-methylbutyl]-8-hydroxy-3,6,8,10,12-pentamethyl-9-[[3,4,6-
trideoxy-3-(dimethylamino)- -D-xylo-hexopyranosyl]oxy]-1-oxa-4- 
azacyclotridecan-13-one 
 

   
C41H79N3O12 

 
   

806.08 
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A B 

217500-96-4 280755-12-6 
 

  
2

A B
9 1  

50S
 

 

28 EU
EU 2.5 

mg( )/kg
EU 49 33 18 5 1  

EMEA 2002 FDA 2005
0.011 0.015 mg/kg / ADI

EMA 2015 ADI 0.05 mg/kg / ( 44) 
2006 0.015 mg/kg / ADI

45  

 
 

 
 

 
6 8 42 1 2.5 

mg( )/kg 360

                                            
1 6  
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12 24 72 144 240 360 6  
Tmax 0.5 1.8 Cmax 0.36 1.3 g/mL T1/2 58 99

Tmax 24 Cmax 4.1 g /g T1/2 184
2  

5 6 18 2 2.5 
mg( )/kg 2.5 mg( )/kg

144 336
168

360 4  
Tmax 0.25 Cmax 0.41 g/mL T1/2 92
Tmax Cmax3 2.0 g/mL T1/2 65

168 2.4 g/g 2.2 g/g
360 1.2 g/g 0.7 g/g 3  

 
4 7 18 4 2.5 mg( )/kg

2.5 mg( )/kg
168 336

168 336
2  

Tmax 0.25 Cmax 0.41 g/mL T1/2 87
Tmax Cmax5 5.98 g/mL T1/2 96

168 1.7 g/g 1.5 g/g
360 0.9 g/g 0.8 g/g 4  

 
  

5 7 26 6 14C
2.5 mg/kg 36 48

7  

36
48 48

1.2 0.25 g eq/g 0.5 48
0.40 0.62 0.77

0.71 0.61 0.78 0.46
0.79 0.5

                                            
2 2
3 C0 
4 2
5 C0
6 1
7 
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5
5  

 
10 pH 7.4

14C 1422 kBq/mg 0.1
0.5 1 g /mL 6 37

LSC   
1 0.1 1 g( )/mL

32 39 %
46 47  

 
1  

g( )/mL %
0.1 32  4 
0.5 39  1 
1 38  2 

±

 
 

66 % 77 % 36 %
8.76 %

16.3 %
6  

 
  

5 7 10 8 14C
2.5 mg/kg 1 4 14 24 35 47 9

 
24 5

24.1 % 23.7 % 47.8 %
35 62.8 % 47 68.7 % 7  

 
 

2 3 21 10 2.5 mg(
)/kg 360

12
24 72 144 240 360 3

                                            
8 1
9 35 8 47 4 1 2  
10 3  
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LC-MS/MS  
Tmax 0.5 11 Cmax 0.58 g/mL T1/2 91 12

Tmax 24 Cmax 3.47 g/g T1/2 142 8  
 

2 3 11 13 2.5 mg(
)/kg 2.5 mg( )/kg

168 360
168

2 360 3 LC-
MS/MS  

Tmax 0.25 Cmax 0.616 g/mL T1/2

360 75.6 Tmax Cmax14

9.68 g/mL T1/2 360 67.5
168 1.38 g/g 1.44 g/g 360

0.78 g/g 0.77 g/g 9  
 

36.0 kg 14 6 2
2.5 mg/kg 2.5 mg/kg

168
168  

Tmax 0.917 Cmax 0.711 g/mL T1/2 61.5
AUC 14.0 g/h/mL

10 % 168
1.58 g/g 3 3/6 0.13 g/g15

10  
 

36.0 kg 6 4 2
2.5 mg/kg 336

336
 

24 0.45 g/mL
24 48 68.7 g/g

30 50 % 336
2 2/4 0.09 g/g16 10  

 
                                            
11 2 4 12  
12  
13 1
14 C0
15 3 0
16 2 0
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2 3 18 17 14C

2.5 mg/kg 36 /
18

 

/ /
36

0.255 0.210 g/g 2 11  
 

2  n=4 g/g
 

   
4 12 24 36 

 
 2.47±0.32 1.18±0.23 0.583±0.104 0.210±0.064 

*1 2.54±0.25 1.32±0.24 0.538±0.069 0.192±0.060 
*1 2.85±0.42 1.39±0.23 0.565±0.101 0.196±0.056 

 
 6.80±0.65 2.6±0.99 0.84±0.18 0.255±0.078 

*1 5.34±0.64 2.03±0.70 0.698±0.134 0.220±0.068 
*1 6.61±0.55 2.50±0.84 0.793±0.160 0.266±0.077 

 
 0.620±0.054 0.135±0.027 0.0464±

0.0120 
0.0176±
0.0048 

*1 0.557±0.037 0.115±0.293 0.0436±
0.0121 

0.0116±
0.0044 

*1 0.613±0.039 0.124±0.026 0.058±0.006 <LLOQ 

 

 4.86±0.52 2.40±0.74 1.44±0.21 0.814±0.425 
*1 4.14±0.58 2.14±0.64 1.30±0.18 0.680±0.370 

*1 4.73±0.69 2.44±0.61 1.40±0.31 0.76±0.41 

/
 

 0.0991±
0.0318 

0.0282±
0.0168 

0.0121±
0.0048 

0.0206±
0.0240 

*1 0.182±0.041 0.0437±
0.0249 

0.0125±
0.0074 

0.0042*2±

0.0020 
*1 0.478±0.058 0.178±0.041 0.100±0.000*3 <LLOQ 

2N HCl  
LLOQ 12 cpm  
*1  
*2 1  
*3 2  

 
 

                                            
17 2
18



 

 13 

0.96 1.02 0.96 / 0.18 0.94
0.83 0.86 / 0.28  

 
   

60
95 %  

/ N- 19.7 %
/

/ 6.2 %
12  

 

  
3 18 19 14C
2.5 mg/kg 1 5 12 23 35 20

24 3
5 27.5 %

43.5 % 71.0 % 35 95.8 %
13  

 
3 5  

 
3  

   
(mg( )/kg ) 

Tmax 
h  

Cmax 
g/mL  

T1/2 
h  

 
  

2.5 

0.5 1.8 0.36 1.3 58 99 
0.25 0.41 92 
0.25 0.41 87 

  2.0 65 
 5.98 96 

 

  10 %  

 
0.5 0.58 91 
0.25 0.616 75.6 
0.917 0.711 61.5 

  9.68 67.5 
 
 
 
 

4 g( )/g  

                                            
19 1
20 23 8 35 4 1 2
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mg( )/kg
 

h  

168 360 

 
  

2.5 

2.4 1.2 
1.7 0.9 

 2.2 0.7 
1.5 0.8 

 

  0.13*  
 1.58  

1.38 0.78 
 1.44 0.77 

* 3/6  
 

5 14C %  

  
 

mg/kg
 

 
 

5 35 47 

   
2.5 

 24.1 62.8 68.7  23.7 

   27.5 95.8   43.5 
 

 
 

4 8 151 197 kg 2 /
2.5 mg/kg 4 10 18 26

36 46
LC-MS/MS

 
6 4 6.40 g/g

5.15 g/g 1.35 g/g
46 48

49  
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6 a  n=4 g/g   

  
4 10 18 26 36 46 

 6.40 6.23 4.45 2.19 1.50 1.21 

 5.15 3.97 1.43 <0.03
1.02 0.33 0.21 

 0.91 0.59 0.31 <0.03
0.19 0.06 <0.03

0.05 
 0.56 0.27 0.08 <0.03

0.05 <0.03 <0.03 

 0.41 0.21 0.11 <0.03
0.15 

<0.03
0.05 

<0.03
0.03 

b 1.25 0.50 1.67 <0.03
0.17 

<0.03
0.03 

<0.03
0.16 

c 1.35 0.72 0.93 <0.03
0.31 

<0.03
0.05 

<0.03
0.23 

500 g d 1.20 0.63 1.04 <0.03
0.21 

<0.03
0.05 0.08 

a

 
0.03 g/g 

b 100 104 g  
c 400 404 g  
d 500 g  

1:4  
 

 

4 8 151 194 kg
2 / 2.5 mg/kg 4

10 18 26 36 46
LC-MS/MS

 
7 4 7.78 g/g

7.12 g/g 1.21 g/g
46 49 50  

 
 
 
 
 
 

7 a  n=4 g/g   
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4 10 18 26 36 46 

 7.78 6.37 4.10 2.53 1.65 1.01 
 7.12 3.40 1.93 0.78 0.51 0.34 
 1.13 0.73 0.52 0.19 0.15 0.08 
 0.90 0.32 0.12 0.04 <0.03 <0.03 

 0.30 0.24 0.21 0.08 <0.03
0.18 <0.03 

b 1.01 0.73 0.37 0.34 <0.03
0.04 

<0.03
0.48 

c 1.21 0.50 0.28 0.22 <0.03
0.04 

<0.03
0.09 

500 g d 0.91 0.53 0.29 0.21 <0.03  
0.03 

<0.03
0.14 

a

 
0.03 g/g 

b 100 104 g  
c 400 404 g  
d 500 g  

1:4  
 

  
LWD 3 4 2 / / 1 /

2.5 mg( )/kg
2 5 10 15 20

 
LC-MS/MS

8  
 
 
 
 
 
 
 
 
 
 

8  n=4 g/g  
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n=1  2 5 10 15 20 

  <0.03 1.14 0.70 0.27 0.16 0.09 
  <0.03 0.54 0.37 0.24 0.15 0.07 
  <0.03 2.21 2.39 1.95 1.15 0.91 
  <0.03 8.64 3.78 3.27 2.10 1.31 
  <0.03 0.81 0.67 0.55 0.36 0.27 

*1 <0.03 31.25 13.74 10.40 6.63 5.38 
*2 <0.03 5.41 1.74 1.35 0.95 0.36 

500 g *3 <0.03 8.91 4.46 2.76 1.89 1.63 
0.03 g/g 

*1 100 104 g  
*2 400 404 g  
*3 500 g

1:4  
 

2 31.25 g/g
500 g 8.91 g/g 8.64 g/g 5.41 g/g

2.21 g/g 20
2 50 %

5 0.7 g/g 14  
 
 

  
3~4 3 / /
2.5 mg( )/kg 5 12 18 25

36  
LC-MS/MS

9  
 
 
 
 
 
 
 
 
 
 

9  n=6 g/g  
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 5 12 18 25 36 

  <LLOQ 1.7±0.3 0.96±0.13 0.73±0.17 0.28±0.04 0.15±0.04 
*1 <LLOQ 2.3±0.3 1.5±0.6 1.1±0.3 0.5±0.4 0.6±0.2 

  <LLOQ 2.9±0.5 1.2±0.2 0.8±0.3 0.31±0.07 0.17±0.06 

  <LLOQ*2 0.44±0.15 0.095±
0.015 0.07±0.04 0.035±

0.019 
0.018±
0.007 

/  <LLOQ*2 0.23±0.06 0.11±0.05 0.06±0.03 0.02±
0.009 

0.015±
0.008 

LLOQ  
*1 500 g  
*2

 
 

5 2.9 g/g
2.3 g/g 1.7 g/g

5 36
30 % / 5 0.5 

g/g 36 ppb
15  

 
  

SD 3 /
A 2,000 mg( )/kg

10 mg( )/kg 21

30 mg( )/kg 16  
2 / 22

1,000 mg( )/kg 23 30 mg( )/kg
23 17  
 

 
1  

SD 10 / 10
50 200 mg( )/kg / 24 1

 
 

 

                                            
21 A
22 30 mg/kg 1
23 A
24



 

 19 

200 mg( ) /kg / 24

 
200 mg( )/kg / 24 AST ALT

 
200 mg( )/kg / 24  

 
NOAEL 50 mg( )/kg /

18  
 

3  
SD 20 / 0 5

15 100 mg( )/kg / 3
 

 

 
15 mg( )/kg / AST ALT 100 

mg( )/kg / AST ALT SDH
 

100 mg( )/kg / 8 P450
 

NOAEL 5 mg( )/kg / 19  
 

25

30  
 

1   
4 / 0

5 15 50 mg( )/kg / 26 1
 

 
50 mg( )/kg / 26 3

 

 

                                            
25 
26 A



 

 20 

50 mg( )/kg / 26 ALT AST
AST

 
50 mg( )/kg / 26

 
50 mg( )/kg / 26  

 
NOAEL 15 mg( )/kg / 26

20  
 

3   
4 / 0

5.7 17.0 56.7 mg( )/kg / 3

 
56.7 mg( )/kg / 1

 
56.7 mg( )/kg /

 

 
17.0 mg( )/kg / 1

 
 

17.0 mg( )/kg / 1 AST 56.7 mg( )/kg
/ ALT AST  

9 P450

 
NOAEL 5.7 mg( )/kg /

21  
 

 
1   

4 / 0
2 5 25 mg( )/kg / 1

 



 

 21 

 
5 mg( )/kg /

 

 
12 31 85 176 273 357 25 

mg( )/kg / ALT AST AST
85 176  

25 mg( )/kg /
 

 
5 mg( )/kg /
NOEL 2 mg/kg /

pH

NOAEL 5 mg( )/kg / 22  
 

25 mg( )/kg / 1 24 AUC
1 6

2 mg( )/kg / 1

0.75 4.02 321 g( )/g
3  

 
 

 
 

 
  

SD 0 15 50 100 mg(
)/kg /

 
F0 30 / 70

F1 F1 30 /
F1 F0 70

F2 F2

 



 

 22 

F0 F1

100 mg( )/kg / F1 50 mg(
)/kg / 0 4 100 mg( )/kg / 0 20

F0 F1 100 mg( )/kg /
F0 9 18

50 mg( )/kg / 9 18 AST 50 
mg( )/kg / 18 BUN 50 mg/( )kg

/ 9 18 18
F0 F1

50 mg( )/kg /

 

F0 F1  
F1 F2

F1 F2

 
LOAEL 15 mg( )/kg /

NOAEL 100 mg( )/kg /
23  

 
   

SD 22 / 0 15 100
200 mg( )/kg /

6 17 20
 

100 mg( )/kg / 6 9 9
12  

100 mg( )/kg /

15 mg( )/kg /

 
NOAEL 15 mg( )/kg /

LOAEL 15 mg( )/kg /
24  

 
   



 

 23 

22 /
0 5 15 50 mg( )/kg /

7 20
29  

50 mg( )/kg /
7 10  

/

 
NOAEL 15 mg( )/kg /

NOAEL 50 mg( )/kg /
25  

 
   

10
11 26 30  

 
10  

    
* 

TA1535, TA1537, TA98, 
TA100, 

  WP2 

0.02, 0.1, 0.5, 2.0, 5.0, 10, 50  
g( )/plate S9  

1 

0.02, 0.1, 0.5, 2.0, 5.0, 10, 50  
g( )/plate +S9  

2 

0.05, 0.15, 0.5, 1.5, 5.0, 15  
g( )/plate S9  

3 

0.15, 0.5, 1.5, 5.0, 15, 50  
g( )/plate +S9  

4 

*  
 

608, 812, 1,084, 1,450, 1,810  
g( )/mL S9 3hr+21hr  

5 

1,450, 1,810, 2,260, 2,820, 3,520 
g( )/mL +S9 3hr+21hr  

6 

198, 248, 608, 1,084  
g( )/mL S9 24 hr  

7 

 CHO  
K1-BH4/Hprt   

 

500 1,000 2,000 3,000 4,000  
5,000 g( )/mL S9 5 hr+7 
days  

8 

500 1,000 2,000 3,000 4,000
5,000 g( )/mL +S9 5 hr+7 
days  

9 

5,000 6,000 g( )/mL 
+S9 5 hr+7 days  

9 

L5178Y 
TK  

 

100, 150, 175, 200, 225, 250, 
275, 300 g( )/mL S9  

10 

300, 325, 350, 400, 425, 450, 11 



 

 24 

475, 500 g( )/mL S9  
400, 500, 600, 700, 800, 900, 
950, 1,000 g( )/mL +S9  

12 

* A A  
 
1  2 g( )/plate(TA1535) 5 g( )/plate(TA1537 TA98 TA100) 10 g( )/plate(E. 

coli)  
2  5 g( )/plate(TA1535 TA100) 10 g( )/plate(TA1537 TA98) 50 g( )/plate(E. 

coli)  
3  5 g( )/plate(TA1535 TA1537 TA98 TA100) 15 g( )/plate(E. coli)

 
4  5 g ( )/plate(TA1535 TA100) 15 g( )/plate(TA1537 TA98 E. coli)

 
5  1,810 g( )/mL 50 %  
6  3,520 g( )/mL 56 %  
7  1,084 g( )/mL 66 %  
8  2,000 g( )/mL  
9   
10 300 g( )/mL 50 %  
11 425 g( )/mL  
12 800 g( )/mL  

 
11  

    
* 

 
 

 
500 1,000 2,000 mg( )/kg

/ 3   

* A A  
 

 

 
 

 
   

 spp.  spp.  spp.  spp.
 spp.  spp.  spp.

10 MIC 12
31  



 

 25 

 
12 MIC  

 

 

1/100   
104-7 CFU/spot  

  
106-9 CFU/spot  

MIC50 MIC90 MIC50 MIC90 
 10 2 4 4 4 

10 >128 >128 >128 >128 
 spp. 10 1 4 2 8 
 spp. 10 4 128 4 128 

 spp. 10 64 >128 64 >128 
 spp. 10 2 4 2 4 

 spp. 10 16 128 32 >128 
 spp. 10 0.5 8 1 16 

 spp. 10 16 32 32 32 
10 16 >128 32 >128 

 
 spp. 106-

9 CFU/spot MIC50 1 g/mL  
 

 gut model MIC  
2 20 g/mL Cooked meat pH 

2 pH 7

2 105-6 CFU/mL
35 18

20 g/mL
32 33  

 
  

6 3 0.01 M CaCl2 1/150 1/5
25 ppm 14C

1/150 88% 1/5
47 % 1/5 Kd 8.5 34  

4 0.01 M CaCl2
1/10 14C

20 37 

20 37 43 %27 Kd=17 37 24 28 % Kd=32  
37 

35  

                                            
27 4 20 24 3



 

 26 

 
pH  

0.031 128 µg/mL pH 7.1
7.4 pH 6.5 3 % 96

5×105 CFU/mL
3

4 MIC

CPG CPG

MIC  
CPG CPG

MIC50

MIC 0.5 0.5 2 8
4 CPG CPG

2 6 2 16
 

pH 7 6.5  MIC
4 13 36  

10 pH MIC50 2
pH 7 8 pH 6.6 4 ( 37) 

pH
NH 2

 

13  
 

      
MIC pH7.1 or 7.4  5 4 8 6 4 8 4.3 0.031 16 
MIC pH6.5  128 128 >128 128 128 >128 16.3 0.062 64 

CPG pH7.1 or 7.4  68 8 >128 14 4 32 7.0 0.125 16 
CPG pH6.5  128 128 >128 128 128 >128 18.3 0.125 64 

CPG 
pH7.1 or 7.4  128 128 128 128 128 >128 40.5 2 >128 

CPG 
pH6.5  128 >128 128 >128 40.0 8 >128 

* CPG >128 128  
 
 

  



 

 27 

 serovar Typhimurium ST 10 15 mg/kg
28

ST MIC 1.56 g/mL
( 38) 

3 2.5 mg/kg
10 70 g/g

13  
 

pH
pH MIC

MIC

 
 

 
10 5 %

5 %
1

1
2

24 48 9/10
39  

 

15

 
 



 

 28 

 

 

NTP

 
15

40 43  
 

 
 

58 99
1 25 mg( )/kg /

AUC 5 mg( )/kg /
AUC 2 

mg( )/kg /
1

 
 

 
 

0 15 50 100 mg(
)/kg /

F0

F1 NOAEL
LOAEL 15 mg( )/kg /

0 15 100 200 mg( )/kg / 0
5 15 50 mg( )/kg / 15 
mg( )/kg / NOAEL

LOAEL 15 mg( )/kg /  
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/  
 

CHO/Hprt Tk

 
ADI

 
 

ADI  

ADI
1

NOAEL 5 
mg( )/kg /  

NOAEL
LOAEL 15 mg( )/kg /  

1 NOAEL 5 mg( )/kg / ADI
10 10 100 0.05 mg/kg /

LOAEL 15 mg( ) /kg /
ADI 10 10 100 LOAEL

10 0.015 mg/kg /
NOAEL

ADI 0.015 mg/kg /  
 

 
ADI  

MIC50

10 MIC50 MIC50

MIC50 1 g/mL 220 
g 90% 1 60 kg

JECFA  
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ADI (mg/kg / )  0.001 (mg/mL) × 220 (g)  0.004 mg/kg /  0.9×1× 60 (kg) 
 

 

pH

 
20 g/mL

 
20 

50 % 37 30%  
CPG 2 16

 
pH 7.0 6.5 1/4  

MIC 1.56 g/mL g/g
 

 

pH

pH
MIC

MIC

 
VICH 36

 

1/10
ADI 0.04 

mg/kg /  
 



 

 31 

ADI  
ADI

LOAEL 15 mg( )/kg / 10 10 100
10  0.015 mg/kg /  

MIC50

ADI 0.04 mg/kg /
 

ADI 0.015 mg/kg / ADI 0.04 mg/kg
/

ADI ADI 0.015 mg/kg
/  

 
 

ADI
 

 
 0.015 mg/kg /  
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1  
  

ADI  
ALT  
AST  
AUC  
BUN  
CHO  
Cmax  

EM(E)A  
FDA  

JECFA FAO/WHO  
LC-MS/MS  

LSC    
LOAEL  

MIC  
NOAEL  
NOEL  
NTP  
Tmax  
T1/2  

VICH  
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