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[Abstract]    Overdose of injectable barbiturates or barbituric acid derivatives is the most preferred euthanasia

method for the majority of animal species. However, these controlled drugs have limited access, and in this

case or in any other scientific concerns, veterinarians may choose alternative, conditional acceptable methods

as recommended by American Veterinary Medical Association (AVMA) Guidelines for the Euthanasia of

Animals. In the newest 2020 Edition, existing euthanasia methods, techniques and agents of euthanasia are

updated according to recently released articles. This article summarized the updated content of the new

version of the AVMA Guidelines and on this basis, enumerated the most preferred methods of euthanasia,
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methods acceptable with conditions and unacceptable methods to euthanize different animal species. In

addition, principles and precautions related to animal euthanasia were also briefly described.

[Key words] Laboratory animal; Euthanasia; Acceptable euthanasia methods; Euthanasia methods

                     acceptable with conditions; Precautions

American

Veterinary Medical Association  AVMA

3 AVMA

2020 AVMA 2019

AVMA 2016

A V M A

2020

AVMA

1 1963

9 2020

9 2013 2020

2013

2020

2020

1   

1.1   

2 0 2 0

62

5

7 d [1-4]

1.2   

2 0 1 3 4 9

2020

6 0

1.3   

2 0 1 3 4 8

/
[5]

2020

31

[1]

[1,5]

2   



Jun. 2021, 41(3)      197Laboratory Animal and Comparative Medicine

2020

2.1   

2.1.1   

3 kg 200 g

1 kg 2013

13 30 s[6-7]

[8-11]

2020 44

1 kg

[2]

[ 1 2 ] 2 0 2 0

63 96%[12]

2.1.2   

[1] 5 30 s [13]

[14]

[ 1 ]

2 0 2 0

61

- -

2 0 2 0 5 1 4 9 0

2.1.3    penetrating captive bolt PCB

PCB

2013 35 2020

4 1 P C B

2

PCB

2 0 1 3 3 6

PCB

2 0 2 0 4 1

PCB

[2]

[15-16]

PCB 2020

4 1



198 Jun. 2021, 41(3)Laboratory Animal and Comparative Medicine

[1]

/

2 0 1 3 5 0

2 0 2 0 6 3

[21-22]

2.2.1   

[5] 2013

2 1

2020 25

5%

[ 2 3 ]

2.2.2   

2020

6 1 2 0 1 3

2.2.3   

vaporizer

[ 1 7 ] 2 0 1 3 5 0

PCB 2020

63 PCB

PCB

[18]

[18] 2020

63 PCB

2.1.4   non-penetrating captive

bolt NPCB

PCB NPCB

NPCB

N P C B 2 0 1 3

NPCB

2020 63 NPCB

NPCB

100%

PCB NPCB

55 psi

70 psi 90 psi

1 p s i 6 . 89 5 kPa [12] 2020

41 NPCB

9 kg [12]

2.2   

[1,19-20]



Jun. 2021, 41(3)      199Laboratory Animal and Comparative Medicine

2 0 2 0 6 1

o p e n  d r o p

technique

2.2.4   

[1,20,24] 2013 249

2 0 2 0 6 1

10% 30% 30%

7 0 %

2.2.5   

2 0 1 3 5 0

50 min

2 0 2 0

35 min [1,25]

[ 1 ]

[ 1 ]

2.3   

[1,5]

Tributame

T-61

[5]

[ 5 ]

[ 5 ]

2.3.1   

[1,5]

[1 ,5]

[1,5,26] 2020 61

0.5 mL 70% 100%

2 4 min

[1, 27-28] 35
[1, 28]

35

2.3.2   



200 Jun. 2021, 41(3)Laboratory Animal and Comparative Medicine

IACUC

2 0 1 3 4 9
[5]

2020 61

[1]

2.3.3   

[5]

[1]

2020

62
[1]

2.3.4   α
α 2020

6 2 α
[1] α

[1]

3   

3.1   

2 0 1 3 5 1

2020

6 3

70% 80% 90% 98%

15 s

28% 58%

5 8 %

28%

40 s vs 99 s 2020

63

50%

60% /min
[1]

3.2   

FDA

[1,5]

2 0 2 0 8 4

30 min

MS-222 MS-222 FDA

Carassius auratus

MS-222 [29]

[1]

MS-222
[30]

MS-222

14 d
[31]

3.3   

2 4 

[1,5] 2020

6 4

4 7

20 min

10 min[1,5] 3

2020

7

[1,32] 2013

MS-222
[1,5]



Jun. 2021, 41(3)      201Laboratory Animal and Comparative Medicine

3.4   

Xenopus laevis leopard frog

bull  frog Ambystoma

mexicanum 2013

51
[5] 2020

64

[1,33] 2020

[ 1 , 3 3 ]

4   

2020

1

2

4.1   

4.1.1   

[1 ,5]

[34-36]

α2

[ 1 , 5 ]

10 mg 1 mg 100 μL

3 5 s

4.1.2   

3 0 % 7 0 % 2 0 2 0 6 1

2013 10%

30%

[ 1 , 5 ]

70% 100%

[ 1 , 5]

35
[1]

[ 1 ]

[1, 5]

200 g [1]

[1,5]

2 0 2 0 4 7 [ 1 , 5 ]

4.1.3   

α-

4.2   



202 Jun. 2021, 41(3)Laboratory Animal and Comparative Medicine

 1  

Table 1  Agents and methods of euthanasia by species
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 2  

Table 2  Agents and methods that are unacceptable as primary methods of euthanasia
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