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Enzyme-Linked Immuno-Sorbent Assay: 
ELISA PCR Polymerase Chain Reaction
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BSE 2001 4 WOAH
2003 4

24
BSE 2015 4 48
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2024 4
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2001
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2005 8 21
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2013 4 30 2013 7 48
2017 4 BSE  
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16,572,182 2025 3 BSE
2001 9 1 36

BSE 34 BSE 2
BSE L 2009 1 101

BSE 2026 1 2 3 30
31 50  

BSE BSE 7  

BSE BSE
BSE 1992 7 185

50  
BSE BSE

34 33
2001 10
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1 11 11 BSE
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*1 ( ) 21 2001 13 9

1 14 36 BSE

  

*2 BSE L 1  

 BSE  BSE  

 

 *1 

<21 21

30 

31

48 

49

72 

>72 

2001( 13)  523,591 1,095 3(2)    3(2)  

2002( 14)  1,253,811 4,315 4(4)     4(4) 

2003( 15)  1,252,630 48,416 4(3)  2(2)*2   2(1) 

2004( 16)  1,265,620 98,656 5(3)   1(0) 1(1) 3(2) 

2005( 17)  1,232,252 95,244 8(5)    6(3) 2(2)*2 

2006( 18)  1,218,285 94,749 8(3)    5(2) 3(1) 

2007( 19)  1,228,256 90,802 3(1)     3(1) 

2008( 20)  1,241,752 94,452 1(0)     1(0) 

2009( 21)  1,232,496 96,424 0      

2010( 22)  1,216,519 105,380 0      

2011( 23)  1,187,040 104,578 0      

2012( 24)  1,194,959 106,676 0      

2013( 25)  447,714 101,337 0      

2014( 26)  195,640 96,319 0      

2015( 27)  188,516 65,262 0      

2016( 28)  172,649 66,686 0      

2017( 29)  1,912 66,403 0      

2018( 30)  642 69,803 0      

2019( 31

)  

332 23,734 0      

2020 2  266 22,568 0      

2021 3  222 21,428 0      

2022 4  217 21,002 0      

2023 5  196 17,879 0      

2024 6  57 3,400 0      

 15,055,574 1,516,608 36(21)  2(2) 1(0) 15(8) 18(11) 
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44 45  
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2018 6 30
46 Hazard Analysis 

and Critical Control Point HACCP
2021 6 1
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SSOP Sanitation Standard 
Operating Procedures SSOP

SSOP SRM
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SRM
2013 5 2013

2023 16
10
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2013 9  144    
2014 9  141    
2015 9  137    
2016 9  137 10 1

9 30  

3 SSOP
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2017 9  135 2 

 
SSOP

 
2018 9  132 4 SRM

 
SSOP

 

 
2019 4  130 10 1

4 30  

2 SRM
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2020 4  128 0  
2021 4  122 4 30

4 30  

1 

 
2022 4  121 4 1  

3 31  
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2012   279 0 0 
2013   258 0 0 
2014   279 0 0 

 290 0 0 
2015   267 0 0 

 227 0 0 
2016   339 0 0 
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2017   275 0 0 
2018   199 0 0 
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2019   204 1 0 
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 3,234 2 0 
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BSE
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2024 4 1
124 120

2
2
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2009 4
55  

SRM

45  
11 MRM

54  

15 72
2002 1 2003 12

2004 12  

34 56  

2024 4 1 124
46  

2024 112 30
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Creuzfeldt-Jakob disease: CJD
CJD sporadic CJD: sCJD

 
CJD 100

sCJD 8
sCJD 68  

CJD
Gerstmann-Sträussler-Scheinker disease fatal 

familial insomnia 3  

BSE
vCJD  

vCJD sCJD
vCJD CJD

57-59  
 

 
EU

CJD (NCJDRSU) European Creutzfeldt-Jakob 
Disease Surveillance Network EuroCJD

National Prion Disease Pathology Surveillance 
Center: NPDPSC

60-63  
1 vCJD

CJD 157
63  

5

CJD

13 60-64  
vCJD

 
13 V180I CJD

CJD
64  
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sCJD 65-67  
 

vCJD vCJD BSE
vCJD

PrPSc

BSE vCJD
BSE  

2012 10 BSE
PrP

2012 10
BSE vCJD

1  
vCJD  

 

vCJD 2026 1 CJD
The National CJD Research & Surveillance Unit: NCJDRSU

233 vCJD 3
178 3
29 5 4

4 3 3 2
2 1 1

2005 2 1 14 15

1989 Specified bovine offal : SBO 16 1995
MRM

1996 30 2005
2000

1990
vCJD 2007 vCJD

2016 2018 2021
3 vCJD

 
14 1990 2 37 1

 
15 The National CJD Research & Surveillance Unit(NCJDRSU) 

https://cjd.ed.ac.uk/sites/default/files/2025-
01/Current%20data%20on%20variant%20CJD%20cases%20worldwide.pdf 

16  
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68-75

PrP 129 129
/ MM / MV / VV

MM MV VV 17

vCJD
vCJD 1

MM
vCJD

76-78
18 MV

vCJD
MV VV vCJD

76 78 79 2016 4 MV

17 129 MM 92 MV 8 VV 0 (Doh-
ura K. -802.)
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(Gajdusek DC. Science. 1977; 2;197(4307):943-60.)
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19  
Hilton vCJD 1995 1999 10 50

8,318 IHC
1 1 PrPSc Hilton

1995 12,674
3 1 PrPSc

80 81  
Wadsworth Hilton PrPSc

3 VV 2 PrP 129MM
Tg 0.2 1 30 µL

82  
Gill 2000 2012 32,441

IHC 16 PrPSc

16 129 MM 8 MV 4 VV 4
PrPSc 1985

83  
 

 
19 The National CJD Research & Surveillance Unit(NCJDRSU) 

https://cjd.ed.ac.uk/sites/default/files/2025-
01/Current%20data%20on%20variant%20CJD%20cases%20worldwide.pdf 
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BSE PrPSc BSE

BSE
 

 

BSE
2012 10

2019 1

1 84 85  
2019 1 2026 1

 
 

Wells BSE

100 g 31 10 g 41 1 g
45 0.1 g 53

 
BSE 5 5.5

BSE
BSE BSE

BSE 0.1 1 g20 BSE
 

 

BSE
BSE 4,160 CoID50 99

SRM  12  
PrPSc 100 g 24

5 g 34 1 g 44
PrPSc 100 g

IHC PrPSc

5 g

 
20 2007 Konold CoID50

0.15g 86  
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PrPSc

PrPSc 1/1,000
PrPSc PrPSc

PrPSc

 
 

PrPSc BSE 3
BSE 40 28 12

PrPSc

12 IHC WB 

 
21 BSE 50%
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PrPSc

PrPSc

PrPSc

 
 

 
PrPSc

SRM
100 g 4 PrPSc

PrPSc

5 g
2 m PrPSc

PrPSc

1 g
98 1  

54 102
PrPSc BSE

 
 

PrPSc  PMCA
BSE PrPSc

48
DRG 

 
 

BSE BSE
BSE

1
BSE PrPSc  

2014 EFSA BSE BSE

H-BSE L-BSE
PrPSc BSE

PrPSc 32  
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BSE

2012 10
2016 8 2019 1

1 3 85  

H- BSE L-BSE L-BSE

PrPSc

H- BSE
L-BSE L-BSE ELISA

IHC WB
PrPSc

PrPSc L-BSE
PrP Tg

1/1,000  
PrPSc L-BSE
PrP Tg

L-BSE 
Tg

 1/10,000  

BSE 2019 1
 

 
L-BSE L-BSE

1 g 4 5 g 6 10 g 4 50 g 2
50 g 1

88 IHC WB PrPSc

87  
 H-BSE L-BSE
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RT-QuIC 22  

DRG 1/10 H-BSE
L-BSE

BSE
1/100 1/100,000 1/1,000 1/100,000

88  
Buschmann BSE H -BSE
L -BSE ELISA WB IHC

Tg BSE
BSE PrPSc

PrPSc

89  
Buschmann BSE BSE H - L -

500 mL 1 L 4 6 24
10 BSE PrPSc

90  
 

SRM BSE
PrPSc 13

 
22 PrPSc PrPC PrPSc rPrP 
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BSE
 

 
H-BSE PrPSc

 4.7 6.3
WB

PrPSc 98  
L-BSE 50g 88

PrPSc PMCA WB PrPSc

PrPSc

PrPSc L-BSE 50 g 153

WB PMCA PrPSc 99-101  
H-BSE Tg

1/3,000
1/20,000

102  

SRM PrPSc

 
 

BSE

BSE BSE
99 SRM SRM 

PrPSc

1/1,000
 

BSE PrPSc

PrPSc

 
BSE SRM 2016 8

L-BSE
PrPSc
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3
PrPSc

PrP

PrPSc

1/1,000

BSE H-BSE L-BSE
PrPSc

 
 

BSE PrPSc

PrPSc

BSE BSE
BSE  

 
RT-QuIC PMCA IHC

WB PrPSc
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BSE

BSE
 

30 SRM
 

2002 1 1 BSE
BSE BSE

2013 5
BSE

BSE BSE

 
BSE PrPSc BSE

PrPSc IHC
WB BSE

 
 

SRM BSE
30 DRG PrPSc
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EFSA 2014 EU
H-BSE L-BSE 8

BSE
32  

EC 2016 TSE 2014 2 100
BSE H-

BSE 0 0.61 L-BSE 0 0.26 
EU 2 100 BSE

H-BSE 0.07 L-BSE 0.09
17  

2 100 BSE 2016
8 L-BSE 0.07

BSE 2024 6 2
1,693,548 44.6 8

235,766 2 13.9 3
51  

EFSA TSE 2023
10 2014 2023

BSE 1
47% 2 BSE

TSE 2024
BSE

27 28  
L-BSE L-BSE BSE

L-BSE
BSE BSE L-BSE

9 BSE

BSE L-BSE
L-BSE

103  
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2001 9 BSE
10

SRM OIE
WOAH 2002

15 4

 

BSE 15 6
26 BSE

 
 

15 7 1
BSE

 
1 15 8 29

15 9 11

 
 

16 1 16
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WOAH BSE BSE
BSE BSE

BSE
/ 23 30

BSE
 

 

EU SRM 3
2015 EU BSE SRM

EU 30
4 SRM

WOAH BSE BSE
SRM

BSE

SRM BSE

BSE
2011 EFSA BSE

90
65 26

2014 EFSA BSE BSE

BSE
BSE 12

SRM

 
23 WOAH 2023 5 SRM commodities with the greatest BSE 

infectivity  
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BSE SRM
EU

SRM 3
30 SRM

 BSE 
30 4 BSE 100  

g 4  40 
 

 6 18 36 40 
35 DRG

32
40 DRG 104-107  

Arnold DRG
DRG 1/10 1/30

108  
EFSA 2011 BSE

Quantitative Risk Assessment QRA
BSE

QRA
1 BSE

Arnold DRG 0.5-0.1 Co ID50/g BSE
DRG 0.4 24 109  

H-BSE L-BSE 16 2
Tg Tgbov XV

Tgbov XV
1/1,000

Tgbov XV L-BSE DRG

1/10,000 H-BSE 
1/100,000 89  

 
24 BSE 5 Co ID50/g 99

100 Co ID50/g  
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BSE RT-QuIC
H-BSE L-BSE

2

 

H-BSE 105.84 108.14 LD50/g L-BSE 104.79 106.79 LD50/g
H-BSE 104.04 106.52 

LD50/g L-BSE 103.61 106.4 LD50/g  
DRG H-BSE

L-BSE 105.38 106.52 105.02 106.4 LD50/g
H-BSE L-BSE DRG

1/10 88  
 

vCJD BSE
BSE

 
BSE

BSE
PrP Tg

2012 10
2016 8 2019 1

2019 1 1 3 85
Tg 1

14

H-BSE Tg
 

L-BSE PrP Tg
PrP 129 MM MV VV 
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PrP Tg

PrP 129 MM 6 Tg L-BSE
2 4 4

Tg  
 

129 219 4 PrP
ki H-BSE L-BSE

BSE 5 mg 50 mg
800

H-BSE L-BSE BSE  

Comoy BASE L-BSE 15
25 mg BSE 100 mg

1 2
L-BSE PrPSc BSE

1/10 L-BSE BSE
21

37.5 26 40  
Mestre-Frances L-BSE 10% 1

4 5 mg
4 WB

 
Comoy L-BSE 1 2.5 mg

8 mg
IHC WB

25 H-BSE 1
25 mg 10

 
L-BSE BSE JP24 10% 0.2 mL 2

2
19 20 5

1 10%
2 0.2 mL 14 16

6 10  



63 
 

  
Comoy EFSA 2011 L-BSE

5 g
European Centre for 

Disease Prevention and Control ECDC 2010

Mestre-Frances L-BSE 10% i 2
3 5 mg 1 50 mg ii 2
2 5 mg 2 50 mg

2 5 mg 3 1
2

2 5 mg
2 28  

2 2 50 mg 1 1 2  1
5 2

5 mg 1 4 WB
PrPSc  

 
23 2011

2 L-BSE
IHC WB

PMCA RT-QuIC

100
101 110 111  

 

BSE Tg
TgMet129 TgMet/Val129 TgVal129 TgMet129

L-BSE BSE Val129
L-BSE H-BSE

112  
 

H-BSE 10 0.2 mL 2
4 10

5 4 2 IHC
WB
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PrPSc 113  
 

2 H-BSE 10 5 mL
1 5 25 mL

6 1 4 10 2
IHC WB

PrPSc

113  
2 L-BSE 20 5.0 mL 8

8 g
75

IHC WB PrPSc

PMCA
PK PrP PrPres

PrPres

PrPres

PrPres L-BSE
114  

 

Tg H-BSE
Tg  

L-BSE PrP Tg
PrP Tg

 
L-BSE Tg

PrP

Ki  
H-BSE

 
L-BSE

L-BSE
PMCA

IHC
WB
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BSE H-BSE L-BSE 10% 20 L PrP
ki HuMM, HuMV, HuVV

Tg Bov6
 24  24  23  17 

123  
BSE Tg IHC

PrPSc

Tg HuMM1
HuVV1 Tg Tg Bov6

L-BSE Tg 
Tg TSE Tg

124  
 

WOAH BSE BSE
2019 3

BSE BSE
BSE

125  
 

 
 

 L-BSE BSE H-BSE
BSE  

BSE H-BSE L-BSE
  

 H-BSE L-BSE
 

BSE
BSE   

BSE
BSE

BSE  
BSE CJD

 
BSE
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BSE
 

 
 BSE 

BSE  
 

EFSA ECDC TSE
2011 76  

TSE
TSE TSE

 

BSE 3 TSE H-BSE
L-BSE TSE

Tg BSE
L-BSE

BSE 25  
 

Dose-Response
PrPSc

 
25 L-BSE

BSE L-BSE
PrP Tg
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BSE 30
DRG PrPSc

BSE

2

 

30
SRM

 
BSE 15 SRM

15
4 8 7 15

2
7 15

126-129  

 

 
286

0.5%  
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11  
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DRG

DRG

DRG

BSE L 2006 3
19 2016 8 2
100 0.07 EU BSE

BSE
1

DRG 30 g
L-BSE DRG

1/10 1/104 0.003 3 g
BSE

2 DRG
88 89

BSE

BSE
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SRM

BSE

BSE

30 SRM

2002 1 1 BSE
BSE

BSE 2013 5
BSE

BSE
BSE

BSE PrPSc BSE

PrPSc IHC
WB BSE

SRM BSE
30 DRG PrPSc

EFSA 2014 EU
H-BSE L-BSE 8

BSE

2 100 BSE 2016
8 L-BSE 0.07

BSE 2024 6 2
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1,693,548 44.6 8
235,766 2 13.9

H-BSE L-BSE
Tg Tgbov XV

Tgbov XV L-BSE DRG

1/10,000 H-BSE 
1/100,000  
BSE RT-QuIC

DRG
H-BSE L-BSE

105.38 106.52 105.02 106.4 LD50/g L-BSE H-
BSE DRG 1/10

vCJD BSE
BSE

Tg H-BSE
Tg
L-BSE PrP Tg
PrP Tg

L-BSE Tg
PrP

Ki

H-BSE

L-BSE
L-BSE

PMCA
IHC WB

BSE H-BSE L-BSE PrP Ki

Tg
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Dose-Response
PrPSc

BSE

BSE

SRM
BSE

DRG PrPSc

vCJD BSE
DRG PrPSc

 
 

1,600 BSE 2
BSE L 2016 8 2

100 BSE L-BSE
0.07 BSE

BSE
 

H-BSE
L-BSE

PrP Tg
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Ki L-BSE

L-BSE

DRG

BSE
 

BSE

 
SRM SRM

BSE DRG
PrPSc vCJD

 
 

SRM
30

30

 
 

BSE
BSE

BSE
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ne

123 124 134 Ki

2nd 3rd 4th
607 ± 23 (9/9) 653 ± 13 (11/11) 620 ± 11 (8/8)* 622 ± 10 (8/8)*
574 ± 35 (7/7) 624 ± 15 (12/12)* 624 ± 14 (8/8)* 617 ± 21 (7/7)*
703 ± 19 (8/8) ne* ne* ne*
647 ± 26 (9/9) ne* ne* ne*

850 (0/7)

755 (0/8)

ne
649 ± 34 (9/15)
595 ± 28 (9/15)
607±13 (7/7) 487 ± 116 (4/4)
629 ± 35 (7/7) 508 ± 97 (5/5)
541 ± 70 (7/7) ne
>700 (0/12) ne
>700 (0/6)
>700 (0/11)
>700 (0/14) >700 (0/4)
>700 (0/6) >700 (0/6)
>700 (0/11) ne
>700 (0/19) >700 (0/6)
>700 (0/12) >700 (0/6)
>700 (0/14) >700 (0/12)
>700 (0/14) ne
>700 (0/12)
>700 (0/12)
>700 (0/13) >700 (0/6)
>700 (0/12) ne
>700 (0/12) ne

H-BSE tg340 (MM, 4x) >700 (0/6) >700 (0/6) 133
>687 (0/24)
>753 (0/23)
>633 (0/19)
>604 (0/16)
>672 (0/24)
>700 (0/23)
>680 (0/14)
>854 (0/29)
>763 (0/24)
>726 (0/19)
>707 (0/17)
>740 (0/20)

HuMM MM, 1x) >722 (0/24)
HuMV (MV, 1x) >708 (0/24)
HuVV (VV, 1x) >708 (0/24)

539 542 ± 14 (0/12)
527 472 ± 42 (0/12)
652 475 ± 43 (0/10)
687 498 ± 31 (0/12)
395 464 ± 33 (0/12)
749 507 ± 28 (0/12)

HuMM (MM, 1x) 708 451 ± 40 (0/12)
HuMV (MV, 1x) 421 520 ± 35  (0/12)
HuVV (VV, 1x) 708 501 ± 25 (0/12)

ki (129M/M 219E/E, 1x) >891 (0/8)

ki (129M/V 219E/E, 1x) >891 (0/10)
ki (129V/V 219E/E, 1x) >802 (0/7)
ki (129M/M 219K/K, 1x) >776 (0/6)
ki (129M/M 219E/E, 1x) >812 (0/9)
ki (129M/V 219E/E, 1x) >839 (0/5)
ki (129V/V 219E/E, 1x) >826 (0/9)
ki129M/M 219K/K, 1x) >802 (0/15)
ki (129M/M 219E/E, 1x) >759 (0/8), >860 (0/9)
ki (129M/V 219E/E, 1x) >860 (0/10), >860 (0/7)
ki (129V/V 219E/E, 1x) >850 (0/9), >854 (0/8)
ki (129M/M 219K/K, 1x) >851 (0/7), >853 (0/13)
ki (129M/M 219E/E, 1x) >686 (0/8), >860 (0/10)
ki (129M/V 219E/E, 1x) >853 (0/9), >860 (0/9)
ki (129V/V 219E/E, 1x) >811 (0/11), >831 (0/8)
ki (129M/M 219K/K, 1x) >854 (0/9), >862 (0/10)

BSE tg
129, 

, ± +/n

L-BSE

tg650 (MM, 6x)
130

131*

H-BSE

L-BSE tg40 (MM, 1x) 132

tg340 (MV, 4x)

tg340 (VV, 4x)

tg340 (VV, 4x)

L-BSE

tg340 (MM, 4x)

112

H-BSE

tg340 (MM, 4x)

tg340 (MV, 4x)

L-BSE

HuMM (MM, 1x)

123

HuMV MV, 1x)

HuVV VV, 1x)

H-BSE

124
HuVV (VV, 1x)

H-BSE

L-BSE
HuMM (MM, 1x)

L-BSE

134

H-BSE

L-BSE

5mg,

50mg
H-BSE
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BASE L-BSE  
BSE  
CJD  
DRG  
EC  

ECDC  
EFSA  
ELISA  

EU  
FAMIC  
GMP  

HACCP  
H-BSE H  

Ki  
ID50 50%  
IHC  

L-BSE L  

LD50 50%  

MM   
MRM  
MV /  

NCJDRSU CJD  

PCR  
PK K 

PMCA  
 

PrP  

PrPSc  
QRA  
SBO  
SRM  
SSOP  

Tg  
TSE  

vCJD  
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VV   
WB  

WHO  
WOAH 

OIE  
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