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1)  
(1)  

3
175

36 137 8
14

51 102
 

16
8

4

 
4

1  
(2)  

1
2  

2)  
7   

(1)  
5  

(2)  
2  

1 29  

4 5 6 7 8 9 10 11 12 1 2 3
8 23 6 7 12 4 4 6 17 7 10 0 104
0 0 0 0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 6 6 4 0 6 6 0 6 6 0 52
0 0 0 0 0 0 0 0 0 0 0 0 0
8 35 12 13 16 4 10 13 17 13 16 0 157
0 0 0 0 0 0 0 2 1 1 0 1 5
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 2 2
0 0 0 0 0 0 0 2 1 1 0 3 7

66 9 29 153 116 7 7 13 6 1 8 224 639
74 44 41 166 132 11 17 28 24 15 24 227 803
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4 29

3 29

2 29

1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0
8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0

3 6 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 4 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
4 4 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0

25 54 0 0 0 5 0 0 0 5 6 0 0 0 0 36 2 0 0
88 211 1 1 28 0 0 1 0 0 0 52 8 0 8 0 104 0 10
6 26 0 0 10 0 0 0 0 0 0 12 0 0 0 0 0 0 4
7 45 0 0 21 0 0 0 0 0 0 8 0 0 0 0 16 0 0
1 3 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

156 378 1 1 67 9 0 1 4 5 6 75 8 0 8 36 137 8 14

4 5 6 7 8 9 10 11 12 1 2 3
16 40 12 34 18 4 4 8 77 7 52 0 272
0 0 0 0 0 0 0 4 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 24 12 12 8 0 12 12 0 12 12 0 104
0 0 0 0 0 0 0 0 0 0 0 0 0

16 64 24 46 26 4 16 24 77 19 64 0 380
0 0 0 0 0 0 0 2 1 1 0 1 5
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 4 4
0 0 0 0 0 0 0 2 1 1 0 5 9

66 9 29 153 116 23 14 24 20 1 9 291 755
82 73 53 199 142 27 30 50 98 21 73 296 1,144
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4) GLP  
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(2)  

1

5  
(3)  

PCR pH

4  
5)  
(1)  

3  

 
TTX  

 
 

2.
1)  

5 6   
(1)  

213 24,708
7 52 76

1 0.10 
ppm  
(2)  

9 624
8 1 2

 
(3)  

3 60
4 24

 
2)  

10 15
645 3,898  

3)  
8  

5 29  

4 5 6 7 8 9 10 11 12 1 2 3
0 6 37 26 14 20 30 28 23 21 8 0 213
4 0 0 0 0 0 0 0 0 0 0 5 9
0 0 3 4 0 0 0 0 0 0 0 0 7
0 0 0 0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0 0 2 2 0 4
4 6 40 30 14 20 30 29 23 23 10 5 234
0 0 2 1 1 0 0 2 2 1 0 1 10

47 61 91 60 59 45 35 32 42 26 92 55 645
47 61 93 61 60 45 35 34 44 27 92 56 655

114 122 78 79 91 86 90 0 294 309 323 96 1,682
165 189 211 170 165 151 155 63 361 359 425 157 2,571
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(ppm) (ppm) (ppm) (ppm)
0.01 5 0.10 0.01
0.08 10 0.05 3.0
0.11 5 0.01 1
0.04 3 0.06 0.5
0.08 1 0.03 1
0.25 10 0.02 1
0.01 1.0 0.14 5.0
0.03 10 0.03 0.05
0.08 1 0.02 2
0.07 10 0.01 2
0.02 0.7 0.02 3
0.23 3 0.13 5
0.01 10 0.11 3
0.09 3 0.02 1
0.02 1 0.02 3
0.06 10 0.02 1
0.02 0.7 0.02 0.6
0.10 5 0.02 2
0.04 2 0.02 3
0.04 3 0.06 0.5
0.13 5 0.02 2
0.07 3 0.05 0.5
0.02 0.7 0.02 0.5
0.02 1 0.03 3
0.07 0.7 0.02 2
0.01 5 0.04 10
0.05 0.7 0.02 2
0.05 0.7 0.05 3.0
0.02 0.7 0.19 2
0.04 0.7 0.06 3
0.04 0.7 0.06 1
0.01 0.7 0.01 10
0.04 0.7
0.03 0.7
0.01 0.7
0.01 1
0.01 5
0.06 5
0.04 0.8
0.01 0.5
0.02 0.5
0.06 3
0.06 3
0.05 10

6 29  
4 5 6 7 8 9 10 11 12 1 2 3

0 696 4,292 3,016 1,624 2,320 3,480 3,248 2,668 2,436 928 0 24,708
394 0 0 0 0 0 0 0 0 0 0 230 624

0 0 60 24 0 0 0 0 0 0 0 0 84
0 0 0 0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0 0 16 16 0 32

394 696 4,352 3,040 1,624 2,320 3,480 3,249 2,668 2,452 944 230 25,449
0 0 2 1 1 0 0 2 7 1 0 1 15

313 284 480 342 381 298 208 218 227 156 589 402 3,898
313 284 482 343 382 298 208 220 234 157 589 403 3,913

1,193 1,130 792 604 1,494 593 2,032 0 5,084 4,932 32,592 16,050 66,496
1,900 2,110 5,626 3,987 3,500 3,211 5,720 3,469 7,986 7,541 34,125 16,683 95,858
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174 1,217   

391
1,606  

  

51 114  

LAMP

29 2,823
7,267 1 2  

29
 

 
 
 

 
  

4 5 6 7 8 9 10 11 12 1 2 3

0 0 2 4 4 4 4 1 0 1 2 0 22

0 0 4 26 4 4 3 0 0 1 4 4 50

0 8 5 5 8 4 8 8 5 0 22 4 77

CRE 0 2 0 2 3 3 5 1 3 1 0 3 23

0 0 0 0 0 0 0 2 0 0 0 0 2

0 10 11 37 19 15 20 12 8 3 28 11 174

15 37 27 25 31 14 24 26 28 20 26 0 273

5 1 4 2 5 0 0 11 4 5 3 23 63

0 51 0 4 0 0 0 0 0 0 0 0 55

20 89 31 31 36 14 24 37 32 25 29 23 391

0 3 11 4 5 3 7 1 2 0 11 0 47

0 0 0 0 0 0 0 0 0 2 2 0 4

0 3 11 4 5 3 7 1 2 2 13 0 51

81 49 52 65 39 49 63 47 31 41 27 40 584

7 2 2 5 5 3 6 8 3 6 5 0 52

4 16 7 4 4 3 5 0 9 0 16 1 69

35 28 37 31 40 34 22 25 24 17 65 48 406

6 8 41 24 14 7 6 6 6 6 6 6 136

133 103 139 129 102 96 102 86 73 70 119 95 1,247

9 55 69 104 66 63 124 32 133 118 41 146 960

162 260 261 305 228 191 277 168 248 218 230 275 2,823

1 29  
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1.  
1)  
(1)  

EHEC 13
9 22

2

DNA
 
 

(2)  

3  
EHEC 45

2 O157  
5

 
(3)  

77
32 JATA(12) -VNTR

JATA(12)-VNTR

 
(4) CRE

 

23 -

12
IMP

 
(5)  

1

 

2 29  

4 5 6 7 8 9 10 11 12 1 2 3

0 0 8 16 16 16 16 4 0 4 8 0 88

0 0 4 30 4 4 3 0 0 2 4 4 55

0 104 65 65 104 52 104 104 65 0 286 52 1,001

CRE 0 6 0 6 9 9 15 3 9 3 0 9 69

0 0 0 0 0 0 0 4 0 0 0 0 4

0 110 77 117 133 81 138 115 74 9 298 65 1,217

51 98 75 70 114 42 73 69 76 56 70 0 794

32 10 39 20 47 0 0 95 40 49 29 188 549

0 255 0 8 0 0 0 0 0 0 0 0 263

83 363 114 98 161 42 73 164 116 105 99 188 1,606

0 10 29 12 14 7 15 2 2 0 15 0 106

0 0 0 0 0 0 0 0 0 4 4 0 8

0 10 29 12 14 7 15 2 2 4 19 0 114

240 147 156 191 117 143 188 141 93 122 81 114 1,733

13 2 6 10 15 11 22 15 8 10 11 0 123

4 29 14 4 4 4 6 0 15 0 32 1 113

70 55 74 61 80 67 44 49 47 33 130 95 805

12 16 82 48 28 14 12 12 12 12 12 12 272

339 249 332 314 244 239 272 217 175 177 266 222 3,046

9 98 153 156 104 68 159 38 182 169 69 79 1,284

431 830 705 697 656 437 657 536 549 464 751 554 7,267
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2)  
(1)  

29 4
273 794

4  
 

4
2  

6 E.coli 10 1

1 E.coli 2
2
2

 
1

1
3 E.coli 3

 
(2)  

29 63 549
5 21  

 
2 1

 
 (3)  

4

  

51
O26 O111 O157  

3)  
(1)  

18 3 29 276

7
24 2 4

30 7 3
LAMP 13

4
9 1  

11 17
2

LAMP 15
6 6  

3 29  

1 6 23 EHEC O157 (VT2) 4 0
2 7 7 EHEC O26 (VT1) 14 2  2

3 7 14 EHEC O157 (VT1, VT2) 9 0
4 7 19 EHEC O145 (VT2) 3 0
5 8 14 EHEC O157 (VT2) 3 0
6 8 17 EHEC O157 (VT ) 1 0
7 9 5 EHEC O157 (VT1, VT2) 4 0
8 10 27 EHEC O157 (VT2) 3 0
9 1 14 EHEC O146 (VT2) 1 0
10 2 1 EHEC O26 (VT1) 3 0
11 2 10  (S.boydii  ) 1 0
12 3 28  (S.sonnei  ) 4 0

50 2
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154 468  (6), E.coli (10),  (1)
5 10
5 45  (1), E.coli (2)

18 36  (2)
4 8  (1)
4 13

3 9 Salmonella  schwarzengrund (1), E.coli (3)
Campylobacter jejuni  (2), C. coli  (2)

4 12
1 2
2 4
6 12
4 8
7 7
9 18

20 62  (4),  (2)
20 60  (2)
1 3
5 15
1 2

273 794

4 29  

1 4 4 1 0 1 10 0 10
2 4 21 2 2 4 20 2 22 C. jejuni (1)
3 5 12 1 0 1 10 0 10
4 6 16 3 0 3 29 0 29
5 6 19 1 0 1 10 0 10 C. jejuni (1)
6 7 5 2 0 2 20 0 20
7 8 10 2 0 2 19 0 19
8 8 27 1 0 1 10 0 10 C. jejuni (1)  (1)
9 8 29 2 0 2 18 0 18
10 11 9 2 0 2 20 0 20 C. jejuni (1)  C. coli  (1)
11 11 11 3 0 3 30 0 30
12 11 23 6 0 6 45 0 45 C. jejuni (3)
13 12 1 1 0 1 10 0 10 C. jejuni (1)
14 12 22 1 0 1 10 0 10 C. jejuni (1)
15 12 31 2 0 2 20 0 20
16 1 17 1 0 1 10 0 10
17 1 22 2 0 2 19 0 19
18 1 24 1 0 1 10 0 10 C. jejuni (1)
19 1 24 1 0 1 10 0 10
20 2 2 3 0 3 29 0 29
21 3 13 3 0 3 27 0 27

22 3 23 10 4 14 94 9 103 C. jejuni (10)  (1)
S.  Infantis (1)

23 3 30 6 0 6 58 0 58
57 6 63 538 11 549

 2 12 22

5 29  
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(2)  

4
 

4)  
(1)  

O157 29 584
1,733  

(2)  

52  

 
123

O157
 

(3)  

69 113
 

406 805 136
272

 
 
  

LAMP
1 5 26 3 3 3 (1)

2 6 20 2 2 2

2 2 (2) 2 L.pneumophila SG2 (1),  SG5 (1)

3 7 4 4 4 (3) 4 (4) L.pneumophila SG3 (1),  SG6 (1),
SG10 (2),  SG15 (2)

4 8 24 2 2 (1) 2 (1) L.pneumophila SG6 (1)

8 28 1 1 (1) 1 (1) L.pneumophila SG1 (1),  SG6 (1)

5 8 25 2 2 (1) 2 (2) L.pneumophila SG1 (1),  SG6 (1),
SG10 (1)

9 15 2 2 0

6 9 15 1 1 (1) 1 (1) L.pneumophila UT (1),
Legionella  spp. (1)

7 2 7 2 2 0

9 9 (1) 0 L.pneumophila SG1 (1)

1 6 7 1 1 1 (1)

2 6 7 2 2 2 (2)

3 6 7 2 2 (1) 2 (2) L.pneumophila  SG5 (1)

4 6 7 1 1 1

5 6 14 1 1 1

6 10 16 2 2 2

7 10 26 2 2 2

8 10 26 1 1 1

9 10 26 2 2 (1) 2 (1) L.pneumophila SG5 (1)

10 11 10 1 1 1

11 12 8 2 2 0

47 47 (12) 32 (16)

6 29  
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2.  
1)  

LAMP
 

LAMP Loop- mediated 
Isothermal Amplification

DNA
  

2)  
6  

(1) 
    

(2) VNTR
 

(3) CRE
 

(4) 
PFGE  

(5) 16S rRNA
 

(6) 
 

3)  
(1) 

 
29  

IS-printing System (IS) IS
EHEC O157

 
(2) 

 
29

28 2
9

 
(3) 

 
29 VNTR

 
(4) 

 
29

BioBall . 
(5) 

 
29

EHEC
CLSI 18

. 
(6) 

 
29

13

O159 O148
PCR  
(7) AMED

 

PCR 
ESBL
PCR

 
(8) AMED

 

DNA
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4) GLP  
(1)  

VNTR

 
(2)  

GLP
 

 
 
3.  

16
8 3 3

2  

－30－



 

 
 

 
29

 
 

1.  

 
1)  

1 2 3 4 5
355 ( 42 ) 281 (

10 ) 50 ( 14 )
47 733

RD-A HEp-2 A549 MDCK)

HI
 

(1)  

431 3  

A 16 2 1 6 13 10 2

1 29  

4 5 6 7 8 9 10 11 12 1 2 3

19 27 27 22 37 12 20 21 26 43 32 27 313
60 38 32 15 20 5 10 12 20 13 9 37 271
1 5 4 10 3 1 2 4 2 4 36
1 4 7 7 4 1 2 4 3 5 5 4 47

2 3 1 6
21 5 5 31

6 6 6 6 6 6 6 6 6 6 6 6 72
3 3 12 5 18 29 3 6 4 22 105
9 5 1 1 4 5 1 3 1 3 3 36

1 1 1 1 1 5
99 86 83 74 80 31 80 80 67 77 61 104 922
1 2 1 1 3 1 1 1 10 5 10 6 42

4 1 2 2 1 10
1 1 1 5 4 1 1 14

2 7 1 3 10 3 5 1 12 6 10 6 66
101 93 84 77 90 34 85 81 79 83 71 110 988

( )

)

1 5
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B 8 2 6 5 2
19 3 1 6 12 9 5

30 1 71 5

76
AH1pdm09 18 AH3 23 B 35

2017/2018 B

B AH1pdm
AH3 3

AH1pdm09

RS 18
10 1 1

 

1 10 2 9 3 10 5 3
4 32 HEp-2 A549

 

 
A 86 G1 2 G2 43

G3 20 G8 7 G9 12 NT 2
G 32

3 1
40/41 10

1 4 2 3 3 5
5 2 3 1 6 2 9 1

30 1 B 2 2
5 1  
(2)  

6 1 3 4 6

 G 3 G 3  
(3)  

26

 

1 100

CPE
L20B

5
3 6 11

B 3 4 5
 

 

2 29  

 

4 5 6 7 8 9 10 11 12 1 2 3

76 108 108 88 148 48 80 84 104 172 128 108 1,252
240 152 128 60 80 20 40 48 80 52 36 148 1,084

4 20 16 40 12 4 8 16 8 16 144
4 16 28 28 16 4 8 16 12 20 20 16 188

4 6 2 12
42 10 10 62

18 18 18 18 18 18 18 18 18 18 18 18 216
6 6 24 10 36 58 6 12 8 44 210
9 5 1 1 4 5 1 3 1 3 3 36

1 1 1 1 1 5
357 320 310 260 289 100 233 237 246 281 221 355 3,209

4 8 4 4 12 4 4 4 40 20 40 24 168
16 4 8 8 4 40

4 4 4 20 16 4 4 56

8 28 4 12 40 12 20 4 48 24 40 24 264
365 348 314 272 329 112 253 241 294 305 261 379 3,473

( )

)

1 5
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3 29  

4 5 6 7 8 9 10 11 12 1 2 3

AH1pdm09 3 1 1 5 7 1 18
AH3 4 1 8 8 2 23
B 1 3 14 12 5 35

1 1 1
RS 3 9 3 1 2 18

2 1 3
2 2 3 3 10

1 1 3 2 1 1 1 1 10
2 3 2 1 1 1 1 9
3 2 3 3 1 1 10
5 2 1 3

40/41 2 4 1 1 1 1 10
A 2 1 1
A 6 5 2 6 13
A 10 1 1 2
 B 2 2 3 1 6
 B 5 1 1 2

3 1 1
6 2 2 1 7 12
9 1 3 1 5
30 1 1

71 2 1 2 5
4 2 2

1 1 1
6 2 3 1 1 3 1 11
7 1 1 2

4 8 13 10 9 4 11 6 2 1 4 72
1 1 1 1 1 1 2 2 2 12

B19 1 1 1 2 5
EB 1 2 3

1 1 1 3
G 2 2 8 1 2 1 4 1 5 5 1 32

A 42 11 4 2 2 7 18 86
1 1 1 3
1 1

  63 40 40 24 34 24 24 26 29 50 41 36 431
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2)  

 
 

36
6 29

10 12
13

6 4 B
10 31 6

AH3
12 14 12 15

B 10
8 1 23 B

AH3
 

3)  
17  

 
 
 
 
 
 
 
 

 
HIV

29 5
8

2 1
HIV-1

 
4) 1 5  

1 5

29 37
7  

(1)  
8 21 3 9

1 1
 

4 29

4 5 6 7 8 9 10 11 12 1 2 3
2 3 1 6

G 3 3

G 2 1 3

5 29

4 5 6 7 8 9 10 11 12 1 2 3

6 6 6 6 6 6 6 6 6 6 6 6 72
0 0 0 0 0 0 0 0 0 0 0 0 0

3 1 4 2 1 8
6 3 6 1 5 2 4 21
11 1 2 2 5

B 3 3 3
B 4 1 1
B 5 1 1

          

6 29

H29.10.12 9 0
H29.10.13 6 4 B
H29.10.31 6 6 AH3(
H29.12.14 5 5 B
H29.12.15 5 3 B

H30.1.23 5 6 B
AH3
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3 28

39 3 31

D8
51

1E  
(2)  

3 3  
1

NS1
1 2

8 28 9 3
3

9 16  NS1
3 9 4 9

12 3
9 19

NS1

2

TaqMan 
RT-PCR 2 NS1

IgM

 
 

 
(3) SFTS  

AST
ALT LDH

1
 

(4) A  
10 1
A

IgM

A  
5)  

23
105

33 GII 5
GI GI GII 2

8 11
2

11
GII.4 2

GII.17  
6) GLP  

7 29 1 5

8 29

4 5 6 7 8 9 10 11 12 1 2 3
1 2 3

SFTS 1 1
3 3 3 9

9 3 2 3 3 1 21
HIV 2 2
A 1 1

9 6 1 1 4 5 1 3 1 3 3 37

4 5 6 7 8 9 10 11 12 1 2 3

3 3 12 5 18 29 3 6 4 22 105

GI 1 4 5

GII 1 3 2 2 11 2 3 3 6 33

GI GII 2 2
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2.  

 
1)  

FAX

National Epidemiolo- 
gical Surveillance of Infectious Disease NESID

 
29

477
22

115
 

  
2)  

1

9

 

26 FAX
134

FAX 251

561 10

 
 

9  

 
 

10  

2 6
89 1
75 7

9 26
67 60
37 5
29 29

3 51
17 26

7 2
13 561  

3) 
 

11 26

1 12  
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11  

5 19

10 13

10 20

10 27

3 22
 

 
12  

4 13
5 11
6 8
7 13
8 10
9 14

10 12
11 9
12 14

1 18
2 8
3 8  

 
4)  

ID

28
 

29 51,638

13  
5)  

104
19 8 2

3 35
27 10

 
 
 
 
 
 

13  

 
6)  

29

25
 

 
3.  
1)  

 
(1)G .P17-G .17 RdRp  
RdRp

1300 PCR

RdRp 3 PCR

PCR
3

  
(2)G .P17-G .17 VP1  

VP1 1600 PCR
PCR

1 5

4 1,761 967
5 1,545 1005
6 1,387 1009
7 1,319 866
8 1,013 726
9 1,271 895

10 2,162 1,258
11 2,782 1,641
12 3,951 2,265
1 8,441 3,558
2 4,677 2,523
3 2,806 1,810

33,115 18,523
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RdRp
 

(3)G .4  
NV G .4 VP

PCR
5

G .4
2012

 
2) 
(1) 2010 2012

 
(2) 

 
(3) 

 
(4) A

2016/2017  
3)  

0804 1

26
29 2 15

FITC FITC Anti 
Rabies Monoclonal Globulin

 

 
4)  

27 4 28

5 9
1 CDC

5 7
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QuEChERS  
 

 
 

 
 Examination of Simultaneous Analysis of Anticoagulant Rodenticides in Foods for Emergency 

Response to Health Crisis by QuEChERS Method 
 

Masaki YONEDA Yohei KITAOKA Aya HIGAMI Takayuki NISHIYAMA  
Hirokazu YAMASHITA Shigetoshi HORI and Akiko OKAYAMA 

 

26
7

(http://www.mhlw.go.jp/stf/houdou/0000051918.htm
l)  

1-3)

4)

QuEChERS
UPLC-MS/MS  

 
 

1.  

5

5 11
 

2. 
1)  

(CT)
(WA)

(BF)
(BD)

(DF) (PD)
(DP)

(CP)  
2)  

DF 10 mg
10 mL

(1000 ppm) DF
 

3)  
LC/MS

3 2
2 1.5

LC/MS  
C18 Agilent Bondesil C18

PSA Agilent Bodesil PSA
 

3.  
Waters  Xevo TQ-S micro

 
4.  

QuEChERS
5),6) 50 mL

2 g 8 mL 5%
10 mL 1

1 g 3
2 1 g 2 1.5
0.5 g 4 g 1

3,500 5 15
5%

－39－



5 mL 1
3,500 5 15

5% 20 mL
 
Vudathala 7)

PSA 50 mg C18 150 
mg 50 mg

175 mg 15 mL 4 mL
15 5

3,500 5 15
1 mL

1 mL

5 UPLC-MS/MS
1  

 

2 g
 8 mL 5 MeCN 10 mL

 1 min
 NaCl 1 g
 3Na 2  1 g
 2Na 1.5  0.5 g
  4 g

 1 min

 3,500 rpm  5 min  15

5 MeCN 5mL

 3,500 rpm  5 min  15
MeCN

5 MeCN 20 mL

4 mL PSA 50 mg C18 150 mg   50 mg
 175 mg 15 mL

15 sec  5 min 

 3,500 rpm  5 min  15

 1 mL 40

MeOH 1 mL MeOH 5

UPLC-MS/MS 2 L

1  
 

5. 
LC 1 MS/MS 2  

1  LC  

 
2 MS/MS  

 
Source 

Voltages Capillary 0.50 kV Cone 20 V Source 
Tempratures Desolvation Temp 400
Source Gas Flow  Desolvation 800 L/hr Cone 50 
L/hr  

 
 

1.  

0.1 mg/kg  

Prec. Ion Prod. Ion 
CV 
(V) 

CE 
(V) 

CT( ) 291 141 2 26 
CT( ) 291 106 2 26 
WA ( ) 307 161 54 18 
WA ( ) 307 250 54 22 
BF( ) 521 135 100 40 
BF( ) 521 79 100 42 
BD( ) 525 250 86 34 
BD( ) 525 93 86 38 
DF( ) 537 79 78 40 
DF( ) 537 151 78 38 
PD( ) 229 116 60 34 
PD( ) 229 88 60 46 
DP( ) 339 167 84 22 
DP( ) 339 116 84 44 
CP( ) 373 201 88 20 
CP( ) 373 145 88 20 

 ACQUITY UPLC®BEH C18 
(1.7 μm, 2.1 mm x 100 mm)

40  
 A:5 mM  

B:5 mM  

 0.4 mL/min 
B 15 40 (0.5 min) 
 40 (1.5 min) 50 (2.5 min) 
 55 (3.5 min) 95 (8.5 min) 
 15 (11.5 min) 15 (15.0 min)

 2 μL 
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(
) 

(
) 

(
) 

(g) 

( ) 

( ) 

1)  
1 g 2 g 5 g 10 g

1 2 5 g 10 
g

5
2  

DP CP DF
50

1 g

2 g  
 
 
 
 
 
 
 
 
 
 
 
 

2  
2)  

pH
pH

 0 1 2
5 5

3
3 PD

 
5

DP CP

0 5
 

5  
 
 
 
 
 
 
 
 
 
 
 
 

3  
3)  

1
2 2

5mL 4
 

4 2
2  

 
 
 
 
 
 
 
 
 
 
 

4  
4)  

Vudathala 7) PSA C18

 
DP CP

PSA
C18

50 mg
3  

C18 PSA 50 mg C18 
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(
) 

( ) 

150 mg 50 mg

 
 

3  

PSA C18 CT WA BF BD DF PD DP CP
50 50 50 131 129 129 120 130 129 93 100
150 50 50 83 87 78 68 77 83 57 62
100 100 50 106 109 100 94 100 104 73 83
50 150 50 109 114 100 97 97 89 77 82

(μg)

 
 
5)  

1 mL
5

5  
5

DP CP

 
5  

5
2.  

5 5 11
3

 
25 3 26

0.1 mg/kg  

11
UPLC-MS/MS

1 ppb S/N 10  
4 5
PD 70

70 120
50 150

PD
RSD 15  

 
4  

 CT WA BF BD DF PD DP CP

96 100 87  78  80  89 71 71 

117 118 108  120  97  90 104 101 

118 113 114  117  96  75 106 97 

94 99 101  102  99  61 91 92 

117 119 106  117  92  81 100 92 
 120 124 112  123  106  56 110 111 

 104 107 101  109  94  50 103 101 
 119 120 110  118  105  76 110 108 

 113 119 115  115  104  75 104 108 

102 105 101  106  92  58 90 96 

 118 120 113  118  107  73 117 117 

 
5  

 CT WA BF BD DF PD DP CP

6 6 5  10  9  5 7 7 
 6 1 3  6  8  9 9 4 
 8 6 6  9  9  7 7 7 
 10 10 9  10  13  20 9 9 
 10 10 11  8  7  10 9 10 
 9 7 8  6  9  20 8 9 

 2 3 3  0  5  10 3 2 
 4 3 5  2  1  13 2 2 
 9 9 6  11  12  11 10 8 

10 11 8  12  13  11 10 11 
 4 4 3  5  6  14 5 5 

 
3.  

6 11
85 121 PD

－42－



 
6  

 CT WA BF BD DF PD DP CP

 100  104  98  102  105  111  85 89 

 105  103  98  97  100  118  98 100 

 101  104  108 98  107  113  97 99 

 97  104  105 98  108  101  101 101 

 104  104  101 92  96  93  97 100 
 102  104  106 98  103  107  99 99 

 101  102  101 94  107  105  95 99 
 101  102  97  100  101  99  92 97 

 102  103  103 95  107  101  93 96 

 103  103  98  95  101  121  89 94 

 104  103  101 96  105  101  91 99 

 

 

1-3),7)

8),9)

 

 

 
QuEChERS

 
2 3

 
LC

 

0.1 μg/g

10)

 

 
54

2017 11 21 22
 

 
 

1) Bidny S., Gago K., David M. et al.: J. Anal. 
Toxicol., 39,219-224(2015) 

2) Maršálek P., Modrá H., Doubková V. et al.: Anal. 
Bioanal. Chem., 407:7849-7854(2015) 

3) Vandenbroucke V., Desmet N., De Backer P., et 
al.: J. Chromatogr. B. Analyt. Technol. Biomed. 
Life. Sci., 869,101-110(2008) 

4) 
51 61-62 (2016) 

5) European Committee for Standardizaion/ 
Technical committee CEN/TC 275 (2007), 
Foods of plant origin: Determination of pesticide
residues using GC-MS and/or LC-MS/MS 
following acetonitrile extraction/partitioning 
and cleanup by dispersive SPE-QuEChERS
method. European Committee for 

Standardization, Brussels. 
6) Payá P., Anastassiades M.: Anal Bioanal 

Chem.,389, 1697-1714(2007) 
7) Vudathala D., Cummings M., Murphy L.: 

J.Anal.Toxicol.,34,273-279(2010) 
8) 52

237-243(2011) 
9) 52

244-250(2011) 
10) 

1115001 19 11
15  
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UPLC-MS/MS  
 

 
 

 
Simultaneous determination of Tetracyclines in animal products by Ultra High Performance Liquid 

Chromatography tandem mass spectrometry 
 

Yohei KITAOKA Masaki YONEDA Aya HIGAMI Takayuki NISHIYAMA  
Hirokazu YAMASHITA and Shigetoshi HORI 

(TCs)
28

27

(TC) (OTC) 
(CTC) 3

HPLC
(DC)

UPLC-MS/MS
4

 
 

1.

 
 

2.  
TCs Sigma TC OTC

DC CALBIOCHEM CTC
1000 ppm

-N-
Waters Oasis HLB(60 mg/3 

cc/30 μm)  
3.

UPLC-MS/MS Waters ACQUITY UPLC® 
H-Class Xevo TQ-S micro  
4.  

1) 1

 
 
 
 
 
 
 
 

TCs MS/MS MRM
2

 
 
 
 
 
 
 

1  

2 TCs MS/MS MRM

ACQUITY UPLC®BEH C18(1.7 μm 2.1 mm×100 mm)

30

A 0.1%

B

B% :10% 20%(5 min) 90%(9 min) 90%(9.5 min)

10%(9.5 min) 10%(12.5 min)

0.2 mL/min

2 μL

ESI(+)

MRM
Transision

(m/z)
Cone

Voltage(V)
Collision

Energy(V)
MRM

Transision
(m/z)

Cone
Voltage(V)

Collision
Energy(V)

TC 445 410 36 18 445 427 36 12

OTC 461 426 4 18 461 443 4 12

CTC 479 444 2 20 479 461 2 16

DC 445 428 4 16 445 410 4 24
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TC 5.7 OTC 4.9
CTC 7.2 DC 7.4

1 ppb 20 ppb
R2>0.995

2) TC 0.02 ppm OTC 0.02 
ppm CTC 0.03 ppm 0.01 ppm

2 ppb S/N 10
0.01 ppm

CTC
1 CTC

2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TC

5.  

2.0 g 50 mL
EDTA 20 mL
30,000 rpm 1 12,000 

rpm,15 15 No.2
EDTA

EDTA
50 mL 10 mL

3 mL 3 mL
Oasis HLB 5%

2 mL 15 mL
0.1%

9:1 2 mL 0.20 μm 
PTFE

3

6.  
1)   

1 2 ppb CTC
MRM

2961.80

2 2 ppb CTC
MRM  

1926.10

CTC  
4-epi-CTC 

TC

3

－45－



10,000 20,000 30,000 rpm
4,000 8,000 12,000 rpm

2)  
1 3

3) ,
100 ng

Oasis HLB 5% 10% 20%
0.5 

mL 4 mL 8   
4)  

3) 2
2 3

TC OTC CTC 3
0.2 ppm 1/3 0.06 
ppm

DC

0.01 ppm
5)  

4-5)

80% 120%

1.  
3

30,000 rpm
12,000 rpm

2.  
4 2

14.3% 18.9%
3

2

3. ,
20% 10%

 
5%

4
1.5 mL

2 mL  
 
 
 
 
 
 
 
 
 
 
 
4.  

5

DC
1/3

1/10

6

4

5  

4 TCs

3  
 

10,000

20,000

30,000(rpm)

13

20

(rpm)
4,000 8,000 12,000

17

8

20

8

20 7 3

1 2 3
TC 70.0 85.3 78.0

DC 68.6 86.0 94.9

OTC 77.2 91.5 89.7
CTC 61.4 80.3 78.9

TC 0.06 17165 0 7117 0
OTC 0.06 19214 0 8244 0
CTC 0.06 13109 0 9707 0
DC 0.05 0.05 44126 425 3484 0

(ppm) (ppm)

0.2
(3 )
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(%) (RSD%) (RSD%)
TC 0.06 0.0494 82.4 4.4 10.0

OTC 0.06 0.0509 84.8 4.3 8.0
CTC 0.06 0.0467 77.9 6.0 11.7
DC 0.05 0.05 0.0424 84.8 8.0 8.0
TC 0.06 0.0489 81.5 6.0 9.8

OTC 0.06 0.0524 87.3 4.3 9.0
CTC 0.06 0.0579 96.4 5.0 25.6
DC - 0.01 0.0099 99.0 7.6 12.4

(ppm) (ppm) (ppm)

0.2
(3 )

0.2
(3 )

 
 
 
 

3 70% 120%
15% 20%

7 1) Oasis HLB
50%

8

MRM
3

5
9

CTC 70
120% DC 15%

DC 25% DC 20%

DC 30%

5.  
10

3 2 120

7  
 

8  
50%  

6  
, ,  

3

TC

1

2
MRM Transition 
m/z 445 226 

MRM Transition 
m/z 445 154 

MRM Transition 
m/z 445 427 

MRM Transition 
m/z 445 410 

9  
 

5 TC
MRM

10

(%) (RSD%) (RSD%)

TC 0.06 0.0507 84.5 9.9 11.9
OTC 0.06 0.0468 78.0 6.6 13.9
CTC 0.06 0.0529 88.2 4.4 9.5
DC 0.05 0.05 0.0400 80.0 10.3 11.6

0.2
(3 )

(ppm) (ppm) (ppm)

2 102.9 91.5 83.4 118.9

TC( ) OTC( ) CTC( ) DC( )

1 103.3 105.0 100.4 94.0

1 112.4 116.9 117.2 103.8

1 164.1 140.1 198.9 109.4

2 111.4 116.1 115.2 103.0

3 109.6 111.1 90.6 110.9

2 115.6 118.6 186.0 116.5

TC 0.06 17165 0 7117 9685
OTC 0.06 19214 0 8244 0
CTC 0.06 13109 0 9707 0
DC 0.05 0.05 44126 667 3484 0
TC 0.06 17165 0 7117 5808

OTC 0.06 19214 0 8244 0
CTC 0.06 13109 0 9707 0
DC - 0.01 9258 168 727 0

0.2
(3 )

0.2
(3 )

(ppm) (ppm)

2mL

TC 0.06 17101 0 7048 9492
OTC 0.06 18184 0 7931 123
CTC 0.06 11216 0 8663 0
DC 0.05 0.05 32232 847 2820 0
TC 0.06 17101 0 7048 2983

OTC 0.06 18184 0 7931 0
CTC 0.06 11216 0 8663 0
DC - 0.01 5899 393 417 0

0.2
(3 )

(ppm)

50% 1mL

0.2
(3 )

(ppm)
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1)    

45 77-81(2007)  
2) 

0124001
17 1 24  

3) 

1115001 19 11
15  

4)    52
244-250(2011) 

5)  LC/MS/MS
123(2011) 
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CRE  
 

 
 

 
 Detection of the Antimicrobial-Resistant Genes in  

Carbapenem-Resistant Enterobacteriaceae Isolated in Nara Prefecture 
 

 Takako YOSHIDA Sumiko TANABE Misao HASHIDA and Yoshie UCHIDA 

 
carbapenem- 

resistant Enterobacteriaceae CRE
-

 
CRE

2014 9 19

2015 4 2016 3
4

1)

2016 4
CRE

-
-

 
 

 
1.  

2016 4 2017 3 6
CRE 19

 
2. -

 
- -

MEPM
CAZ BD

- -
SMA

double disk synergy test
DDST

2, 3)  
- ESBL

CTX CAZ
AMPC /CVA

ABPC /SBT
CTX CAZ

CVA SBT
DDST

3)

CTX-M TEM SHV
 

AmpC - AmpC
CAZ CMNX

AmpC 3
APB 500 g CAZ CMNX

5mm
4)   

3. -  
PCR 5) NDM

KPC IMP-1 IMP-2 VIM-2 OXA-48
ESBL 6,7) TEM SHV CTX-M-1 

group(G)  CTX-M-2 group(G) CTX-M-9 group(G)
AmpC 4) MOX CIT DHA ACC

EBC FOX  
4.  

IMP-1  IMP-1
 5)

National Center 
for Biotechnology Information NCBI BLAST
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1.  
19 14

5 40
80 89 60 79%

1  
9 47%

4 21%
 

Escherichia coli 8 42%
Enterobacter aerogenes 4 21%

Citrobacter freundii 3 18% Enterobacter 
cloacae Serratia marcescens 2  
2. -

 
 - -

8 42%

E. coli 7 E. cloacae 1
1  
 ESBL CTX-M

8 E. coli 7 E. cloacae 1
TEM SHV
1 1  

AmpC 10 E. 
aerogenes 4 C. freundii 3  S. 
marcescens 2 E. cloacae 1 1  

- - 1
CTX-M 1

AmpC
 

-
 

3. -  
PCR 19

 IMP-1 8 42%
E. coli 7 E. cloacae 1 

 
ESBL TEM CTX-M-2 G

E. coli 4 CTX-M-2 G
E. coli 2 E. cloacae 1

CTX-M-9 G E. coli 2 TEM
S. marcescens 2 IMP-1

CTX-M
 

 

SMA CVA, SBT APB ESBL AmpC
1  E. coli  + CTX-M  IMP-1 TEM ,CTX-M-2G  bla IMP-6

2  E. coli  + CTX-M  IMP-1 TEM ,CTX-M-2G  bla IMP-6

3  E. coli  + CTX-M  IMP-1 TEM ,CTX-M-2G  bla IMP-6

4  E. coli  +  IMP-1 TEM ,CTX-M-2G  bla IMP-6

5  E. coli  + CTX-M  IMP-1 CTX-M-2G  bla IMP-6

6  E. coli  + CTX-M  IMP-1 CTX-M-2G  bla IMP-6

7  E. coli  + CTX-M  IMP-1 CTX-M-9G  bla IMP-6

8  E. coli  CTX-M   CTX-M-9G  
9  E. cloacae  + CTX-M  IMP-1 CTX-M-2G  bla IMP-6

10  E. cloacae    +   EBC 
11  E. aerogenes    +    
12  E. aerogenes    +    
13  E. aerogenes    +    
14  E. aerogenes    +    
15  C. freundii    +    
16  C. freundii    +   CIT 
17  C. freundii    +   CIT DHA 
18  S. marcescens    +  TEM  
19  S. marcescens    +  TEM  

PCR
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23 TEM 10)

blaIMP-6 CTX-M-2 G

11)

CPE
 

11
ESBL 1 AmpC 10
PCR ESBL

CTX-M-9 G TEM AmpC
EBC CIT DHA

ESBL AmpC 12)

 
CRE

-

 

 
 

 

  
 

 
1)  : 

 , 51, 48-50(2016) 
2) Shibata. N, Doi. Y, Yamane. K, et al. : J. 

Clinical Microbiology 41 5407-5413 (2003) 
3) 

2014 9  
4) Javier Pérez-Pérez. F, Hanson. N.D. : J.  

Clinical Microbiology 40 2153-2162 (2002) 
5) 

2016 12  
6) Xu. L, Ensor. V, Gossain. S, et al. : J. Medical 

Microbiology 54 1183-1187(2005) 
7) Monstein. H, Ostholm-Balkhed. A,  Nilsson. 

M, et al. : APMIS 115 1400-1408(2007) 
8)  : , 63, 187-197 

AmpC CIT DHA
C. freundii 1 CIT

C. freundii 1 EBC
E. cloacae 1  

5
 

4.  
PCR IMP-1 8

BLAST
8 blaIMP-6  

 
 

2
1

carbapenemase-producing Enterobacteriaceae
CPE 1

AmpC ESBL

 
CPE

CPE
-

CRE CPE

8)  
CRE

19
IMP-1 E. coli 7

E. cloacae 1 8
blaIMP-6 blaIMP-6

9)

blaIMP-6

1
3) 

1) blaIMP-6

CTX-M
TEM

blaIMP-6 E. coli 49
CTX-M
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(2015) 
9) Shigemoto. N, Kuwahara. R, Kayama. S, et 

al. : Diagn Microbiol Infect Dis. 72 109-112 
(2012)  

10) Yano. H, Ogawa. M, Endo. S, et al. : 
Antimicrob. Agents Chemother. 56
4554-4555 (2012) 

11) 
- MBL

28 2 10  
12)  : 42 548-552(2015) 
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2017  
 

 
 

 Prevalence of Enterohemorrhagic Escherichia coli Detected in Nara Prefecture, 2017 
 

Miyuki SAEKI Sumiko TANABE Misao HASHIDA and Yoshie UCHIDA 

 
enterohemorrhagic Escherichia 

coli EHEC

DNA

 
2017 4 2018 3

EHEC
EHEC

 
 

 
1.  

2017 4 2018 3
EHEC 22 2

20 EHEC 22

 
2. VT  

VT Cebula 1) 

PCR Wang 2) 

PCR VT2 stx2c
stx2d stx2e stx2f  
3.  

ABPC CTX
CPDX GM

KM SM
TC CPFX

NA ST ST
CP FOM 12

BD
CLSI  

4.  
O157 IS-printing system

IS
O157 O26

O111 O103 O121 O145 O165 O91
MLVA O

PFGE
 

 
 

1.  
7 8 6 27.3

7 9 15 68.2
1  

1 68
11 11 2  

 
 
 
 
 
 
 
 

1  

2  
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2.  

EHEC 22
1 O157 11 7

7 6 5
O26 8 5 4

O145 1
O146 1 O174 1

HUS  
3.  

O 5 2 O157 11 50.0
10 O157:H7 1 O157:H-

O26 8 36.4 O26:H11
O145:H- O146: H- O174:H21 1

O146: H- O174:H21

CT O146: H-
O174:H21  

O157 VT1&VT2 8 VT2  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 

3  VT1&VT2 1
VT1 PCR VT1 
&VT2 O26 VT1

O145 O146 O174 VT2
VT2 stx2c

O157 4 O174 1  stx2d
O146 1 2  
4.  

1 9 5 O157
1 4 O145 1 3 O157
2 O146 O176 12

3  
 
 
 
 
 
 
 
 
 
 
 
 
 

5.  
O157 11 IS

IS
IS 11 9

2 IS 2
2 MLVA 

type  

1  

3  
O

O157 5 ABPC SM TC
ST CP 1

3 SM TC CP 2
1 SM 1

7
O26 1 SM 4

4

O145 4 ABPC SM TC
CP 1

O146 1
O174 1

2  

 O157 : H7 10 4 6 6 4 0 1 1
 O157 : H- 1 0 1 0 1 0 0 0

11 4 7 6 5 0 1 1
 O26 : H11 8 3 3 5 4 2 0 0
 O145 : H- 1 0 1 1 0 1 1 0
 O146 : H- 1 1 0 0 0 0 0 0
 O174 : H21 1 1 0 0 0 0 0 0

22 9 11 12 9 3 2 1
 2

     

stx2c stx2d
 O157 : H7 VT2 3 1 0
 O157 : H7 VT1&VT2 7 2 0
 O157 : H- VT1&VT2 1 1 0

11 4 0
 O26 : H11 VT1 8 0 0
 O145 : H- VT2 1 0 0
 O146 : H- VT2 1 0 1
 O174 : H21 VT2 1 1 0

22 5 1

VT
VT2
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O26 MLVA type
complex 2 6

. 
 

 
2017 1 12 EHEC

3,904 3,645
3) 2017 4

2018 3 22
18  

2

O26
MLVA

4

 
13

6 1

EHEC

 
VT1

PCR VT1 &VT2 O157
1 VT2 stx2c

VT2c RPLA
IC

EIA
4)

 
2017 O146

O174 stx2d

EHEC

 

DNA
 

 
 

 
1) Cebula TA, Payne WL, Feng P, et al. : J. Clin. 

Microbiol., 33, 248-250 (1995) 
2) Wang G, Clark CG, Rodgers FG, et al. : J. Clin. 

Microbiol., 40, 3613-3619 (2002) 
3) 39, 71-72 (2018) 
4)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

－55－



52 29  

LAMP
 

 
 

Studies of the Method of Reducing the Influence of Reaction Inhibitors in the LAMP Method of 
Legionella spp. 

 
Mayumi TSUJIMOTO Syohei HISANO Yuri KAWAGUCHI Miyuki SAEKI Takako YOSHIDA 

Sumiko TANABE Misao HASHIDA and Yoshie UCHIDA 

 

7 10

LAMP (Loop-mediated Isother 
mal Amplification  LAMP

28
LAMP

LAMP

LAMP
LAMP

 
1. LAMP
1) 
(1) 

0 mg/L 0.1 mg/L 1.0 mg/L 10 
mg/L 2 mL

Legionella pneumophila 
80-045 101 

CFU/mL 103 CFU/mL

(2) 
0 mg/L 2.0 mg/L 20 mg/L 200 

mg/L 2 mL
101 CFU/mL

103 CFU/mL
2)  

Loopamp
E

LAMP DNA

LA-320C

2. DNA  
1)  
(1) 

1.0 mg/L 2 
mL 101 

CFU/mL
(2) 

2.0 mg/L
2 mL 101 

CFU/mL
2) 
(1) DNA

 
Loopamp E

 NucleoSpin Tissue XS  
NucleoSpin Tissue XS

 QIAamp DNA Mini Kit  
QIAamp DNA Mini Kit(QIAGEN)

－56－



2  LAMP

3  DNA LAMP

1  LAMP

 
2 mL 4 13,000×g 10

1960 L 40 L
10 40 L 95
10 16,000×g 1
5 μL DNA
 

2 mL 800×g 1 1960 
L 4 13,000×g 10

1920 L
40 L 10 40 L

95 10 16,000×g 1
5 μL DNA

3. 
1) 

28
LAMP

7 29
LAMP

9
2) 
(1)

500 mL 0.2 m

2.5 mL 1
200  

(2) 

0.2M 
KCl-HCl pH2.2 5

GVPC GVPC
1 250 L

50 30
GVPC GVPC 1 125 

L 37 5 7

/BCYE BCYE

 
LAMP

DNA
DNA

Loopamp E

LA-320C

 
1. LAMP  

1 2

1.0 mg/L
LAMP

2.0 mg/L
20 mg/L

LAMP

 
 
 
 
 

 
 
 
 
 
 
2. DNA

1. LAMP

NucleoSpin Tissue XS
NucleoSpin Tissue XS

5 DNA
LAMP 3

DNA LAMP

101 103

0 mg/L
2.0 mg/L
20 mg/L

200 mg/L

(CFU/mL)

101 103

0 mg/L
0.1 mg/L
1.0 mg/L
10 mg/L

(CFU/mL)
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4  DNA
LAMP

2 LAMP
 

3.  
1) 

28
7 DNA

LAMP 4
7 4 LAMP

3 10 20 CFU/100 mL

2) 
29

9 DNA
LAMP 5

9 8
LAMP
1 10 

CFU/100 mL
LAMP

 
LAMP DNA

10 20 CFU/100 
mL 3 LAMP

6 60 CFU/100 mL

DNA

 
 

1) Watson RJ, Blackwell B: Can J.Microbiol ,46, 
633–642 (2000) 

2) 
(2000) 

3) Walsh P.S, Metzger D.A, Higuchi R: Bio 
Techiniques, 10, 506-513 (1991) 

4)
,13,19-25 (2003)

 

5 DNA
LAMP  
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 2016/2017  
 

 
 

Outbreaks of Gastroenteritis Caused by Norovirus in Nara Prefecture 2016/2017 Season 
 

Misako FUJITANI Misaki ONISHI Shoko CHIBA Machi INADA Mamoru NAKANO 
 and Takeshi SAKAI 

 

 
Norovirus NV

NV  
NV

NV
NV

NV

 

NV
NV

1  

2016/2017
 

 
 

1  
2016 9 2017 8

29 NV
24  

 
2 RNA NV  

QIAamp Viral RNA Mini Kit QIAGEN
10% 140μL

RNA COG1F/G
1-SKR COG2F/G2-SKR RT-PCR 2  

NV
BigDye Terminator Ver1.1 

Sequecing Kit Applied Biosystems

Norovirus genotyping
tool G .2 G .4

NJ
  

 
 

1 NV  

2016 10 3 11 14 12 4
2017 3 1 6 1 7 1  

1  
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1 5

10 12
19  

12 63% 6 32%
1 5% 2  

 
2  

2016/2017 NV
1 24 G
23 96% G G 1

4% G
 

24 G
.2 21 88%

G .4 2
8% G .6 G .2 1 4%

G .2
3

3 G .4
2 Sy

dney/NSW0514/2012/AU 4
2014/2015 G .17

1  
 
 
 

 
 

2016/2017 NV

G .2  

2  
 

 NARA_H28-184
 NARA_H28-198
 NARA_H28-182
 NARA_H28-179
 NARA_H28-177
 NARA_H28-173
 NARA_H28-169
 NARA_28-160
 NARA_H28-129

 NARA_H28-138
 NARA_H28-121
 NARA_H28-111
 NARA_H28-107

 NARA_H28-100
 NARA_H28-114
 KY677832 Hu/HK/2016/GII.P16-GII.2/CUHK-NS-1221

 NARA_28-187
 NARA_H28-157

 NARA_H28-115
 NARA_H28-166

 LC279236 Hu/GII.P16-GII.2/330024/Tokyo/2016/JPN
 NARA_H28-237
 NARA_H29-20
 KJ407074 Hu/GII.2/HS255/2011/USA

 LC145787 Hu/GII.2/Miyagi1_2012_JP
 AB629946 Hu/Tokyo/10-4320/2011/JPN

 KC464505 Hu/GII.2/CGMH47/2011/TW
 LC145801 Hu/GII.2/Miyagi2_2014_JP

 LC145790 Hu/GII.2/Fukui2_2012_JP
 NARA_28-118

3 G .2  
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2016/2017 9 G .2

G .2 10
12

11

G
.2

G .2 3
 

G .4 2
2012 Sydney/NSW0514/2012/

AU 2006 Nijmeg
en115/2006/NL

G .4 Sydney/NSW051
4/2012/AU  

NV
 

 
 

1) 
51, 51-63 (2016) 

2)  
1105001 (

15 11 5 ) 
3) 

39 11-12(2018) 

1  

 NARA_H28-220
 NARA_H29-28

 Sydney/NSW0514/2012/AU
 NewOrleans1805/2009/USA

 Hunter284E/04O/AU
 DenHaag89/2006/NL

 Nijmegen115/2006/NL
 Kobe034/2006/JP

 Bristol/93/UK

4 G .4  
 

9 10 11 12 1 2 3 4 5 6 7 8
GI.6 1
G .2 3 14 3 1 1
G .4 1 1

3 14 4 1 1 1

1

2
22
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29 2017  
 

 
 

Status of Infection Diseases in Nara Prefecture 2017 
 

Misako FUJITANI Machi INADA Misaki ONISHI Shoko CHIBA Mamoru NAKANO 
and Takeshi SAKAI 

 

 
11 4

 
29

 
 

 

115
  

29

NESID  
  

 
1.  

29
478 1 30 4

  
1)  

 
 
 

 
1 29  

 

 285

 
 

21

 
 

 
 

 

  1 
  1 
  1 
  4 
18

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

  9 
  1 
 27 
  5 
  3 
 10 
  7 
  1 
  3 
 40 
  5 
 29 
  2 
  2 
  2 
 1

 
2)  

285 266
172 3

110
121

36
15 0 6 1
10 6 10 2 20 13 30 13

40 19 50 32 60 41 70 56
80 72 90 25 80
70 54  
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3)  
21

13 8
10 6 10 1 20

5 30 4 40 2 50 3
O157 11 VT1&VT2 8

VT2 3 O26 7 VT1 6 VT2
1 O111 1 (VT1 1 ) O145 1 VT2
1 O 1 VT2

10 4
7

 
4)  

1 1 1
4 18  

70 1
 

A 20 1
 

70
IgM

 
4

4
1  

1  
1 1

1
2

 
18 17

1

16 40 1
50 5 60 3 70 4 80 1 90
2 2 70 1 80 1

5 13
 

5)  
9 1

27 5
3

10 7

1 3
40 5

29 2 2
2 1  

8
1 9

40 2 50 2 60 4 70 1
1 2

6 1
6

2
70 26

28
 

1 70 B
B

 
1

8 50 6 60 1 70 5 80 4
90 2 9 70 2 80 3 90
4 80 1

5
Enterobacter aerogenes 2 Klebsiella pneu

moniae 1  E. coli 1 1 8 E.
 coli 4 Enterobacter aerogenes 1  Klebsiel
la pneumoniae 1 Raoultella ornithinolytica 1

1 2 Serratia marcesce
ns 1 Enterobacter cloacae 1 1 C
itrobacter braakii 1 PTGBD 1

1 2 Klebsi
ella pneumoniae 1 E. coli 1 4 Ent
erobacter aerogenes 4 1 Kle
bsiella pneumoniae 1 1

E. coli 1 1 1
1 Escherichia coli 1

16 1
2 PTGBD

1 2
1 1 3   

1 6 2 2 4
0 5 77 12 1

5 6
A 2

0 6 77
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1
AH1pdm

 
1 60

5 70 1 8 80
3
(CJD)

 

10 10
 1 60 A

7 2 50 60
1 60

3 80
B 4 80 G

9 5 40
1 6 80

G 8 70 G
12 70
G B 4

  
7 3

23 5
2 38 43 43

AIDS 6 31
7 26
8 37

AIDS 9 43 AIDS
AIDS

1 2

2 3
2  

1 80
 

2 70
5 0 7 40 3

3 70
40 0

 
40

25 4 22
18 0 1 1 4 3 1

4 2 20 1 30 1 40 2
50 4 60 3 70 10 80 6 90

5  60 3 1 2
8

5 7

2  
5

0 1 30 2 40 1
50 1

2 3   
26

29 20
9 20 7 30 3

40 6 50 2 60 1 70 1
10 1 20 6 40 1 60 1

24
7 2 10 5

5 3
2 27
3 18 6 2

16
10

1 2 28

  
28

29 2
67 52 52

Cushing
 
2 80 60 1

2

 
2 50 1

1

 
1 19

D8   
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2.  
2

2

 14(5) 14(1) 11(3) 10(3) 2 3(1) 54(13)
  9(4) 9(1)  7(2)  6(3) 1 2(1) 34(11)

 3 3  2(1) 2 - 1 10(1)
  1(1)  2(1)  1(1)  1(1) - 1(1) 6(6)

 3 3 2 3 - - 11
( )  

 
1)  

19
3

2016

RS
29

5
A

RS
 

 
(1)  

1 29
5

48 1 52
1 10 1  

 
 
 

 
 
 
 
 

(2)  
28

24
8.97 10

2  

 
 
(3) A  

3  

 
 
(4)  

27 5
35

4  

 
 
 
 
 

1  

2  

3 A

4  
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2 5  

 
 

 
2)  
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4  
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UPLC-MS/MS  
 

  
 

 Determination of Diarrhetic Shellfish Poisoning Toxins by Ultra High Performance Liquid Chromatography 
Tandem Mass Spectrometry Single-Laboratory Validation. 

 
Yuki MURAKAMI Natsuki NAKAI Naoko ANDO and Shigetoshi HORI  

 
( OA)

1( DTX1)
 

27
3 6 1) 

0.16 mgOA /kg

UPLC-MS/MS

 
 

 
1  

200 g
2 g

20
 

 
2  

OA ( ) DTX1
 

OA DTX1
1000 ng/mL 200 ng/mL

( ) LC/MS
( )  

 
3  

ACQUITY UPLC H-Class Xevo TQ-S micro 
ACQUITY UPLC BEH C18  

( 1.7 μm 2.1 100 mm) 
 

A 0.1 10 mM  
B  

 
B 0 1 min (30 ) 1 8 min (30 90 ) 8
11 min (90 ) 11 15 min (30 ) 

0.2 mL/min 5 μL 
ESI( ) 150

N2 400 1000 L/h
OA DTX1 MS/MS 1  
 

1 MS/MS  

 
 
4  

2 g (50 mL )
8 mL

(3000 rpm 5 min)

90 8 mL
5 (3000 rpm 5 min)

20 
mL  

2 mL (15 mL
) 2.5 mol/L

0.25 mL 76 40  
2.5 mol/L 0.25 mL pH

3 mL
 

ODS 40
4 mL 4 mL 50 mL

Precursor Product
ion (m/z) ion (m/z)

OA 803.5 113 ( ) 10 70
803.5 255 ( ) 10 55

DTX1 817.5 113 ( ) 40 65
817.5 255 ( ) 40 45

Analyst Cone(V) Collision(eV)
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40

2 mL 0.2 μm
  

 ODS

2)

 

 
 

 
5  

OA DTX1
2 4 10 20 40 ng/mL

( ) 4
ODS

1 mL

1 1 UPLC-MS/MS
( 1 20 

ng/mL) 0.999
DTX2

1) OA
 

 
 

1.  

0.01 
mg/kg 1/10

 
 
2.  

3) 2 2
3 2

 
 

2  

 
 
3.  

1 ng/mL( 0.01 mg/kg )
S/N 10

0.01 mg/kg
 

 
 

OA DTX1
UPLC-MS/MS

( )
 

 
 

1) 
( )

0306 3 0306 1 (
27 3 6 ) 

2) 57  
19-22 (2016) 

3) 

1222 7 ( 26 12 22 ) 

8 mL

3000 rpm, 5 min

90 8 mL

 5 min

3000 rpm, 5 min

20 mL

 2 mL

  2.5 M NaOH 0.25 mL

(76 , 40 min)

  2.5 M HCl 0.25 mL

  3 mL

ODS

, 2 mL

0.20 m

 2 g

1XTDAO

RSD RSD RSD RSD
94.3 7.4 12.4 92.0 3.6 7.2

70 120 15 20 70 120 15 20
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0 19 0 0 0
20 29 5 1 6
30 39 1 2 3
40 49 3 1 4
50 59 5 1 6
60 69 5 0 5
70 79 11 6 17
80 89 20 4 24
90 6 6 12

56 21 77

2017  
 

 
 

Molecular Epidemiological Research of Mycobacterium tuberculosis in Nara Prefecture (2017) 
 

Sumiko TANABE Miyuki SAEKI Misao HASHIDA and Yoshie UCHIDA 

 
10

2016 17,625

28
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/00
00175095.html 2016

191 230
14.1 16.8

13.9  
28

Variable numbers of tandem repeats
VNTR

2013

VNTR  
2017
VNTR
 

 
 

1.  
2017 4

2018 3 77

  
2.  
1) VNTR  

DNA 1)  
VNTR

Japan Anti-Tuberculosis Association JATA
(12)-VNTR 2) PCR 1) 

PCR
MultiNA MCE-202

12
 

2)  
VNTR

3)  
 

 
1. 

77
1 2

2
70 53 68.8

5

 
 
 
 
 
 
 

1
 

2  

 32
 22
 18

4
1

 77
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2. VNTR  
VNTR 77 67

JATA(12)-VNTR 19 24.7 9
3  

3.  
JATA(12)-VNTR

13 16.9 47 61.0
17 22.1 4

69
70  
 

 

2017 JATA(12)-VNTR
9 2

3
 

7
JATA(12)-VNTR

 
2013 2017

235 JATA(12)-VNTR
2017 45.5 107

/235 2016 39.9

 

VNTR
 

 

 
 

1) 
51 65-66 (2016) 

2) 83
673-678 (2008) 

3) Seto J, Wada T, Iwamoto T, et al.: Infect. Genet. 
Evol., 35, 82-88 (2015) 

 

J01 J02 J03 J04 J05 J06 J07 J08 J09 J10 J11 J12
tb17064 2 3 1 3 4 2 5 4 3 12 5 3
tb17075 2 3 1 3 4 2 5 4 3 12 5 3
tb17007 3 3 3 4 7 3 7 5 5 7 2 5
tb17041 3 3 3 4 7 3 7 5 5 7 2 5
tb17018 4 1 3 2 6 2 7 4 4 7 8 5
tb17023 4 1 3 2 6 2 7 4 4 7 8 5
tb17025 4 1 3 2 7 4 9 4 5 7 8 5
tb17063 4 1 3 2 7 4 9 4 5 7 8 5
tb17043 4 3 3 3 3 3 7 4 5 7 8 5
tb17068 4 3 3 3 3 3 7 4 5 7 8 5
tb17032 4 3 3 3 6 3 7 4 5 8 8 5
tb17076 4 3 3 3 6 3 7 4 5 8 8 5
tb17002 4 3 3 3 7 3 7 4 5 7 8 5
tb17070 4 3 3 3 7 3 7 4 5 7 8 5
tb17005 4 3 4 3 5 3 7 4 5 7 9 3
tb17013 4 3 4 3 5 3 7 4 5 7 9 3
tb17058 4 3 4 3 5 3 7 4 5 7 9 3
tb17055 4 3 5 2 7 3 7 4 5 7 10 5
tb17056 4 3 5 2 7 3 7 4 5 7 10 5

7

3

4

12TB14003

12TB14008

12TB14041

12TB14043

JATA(12)-VNTRNo. ID

12TB15012

12TB17002

12TB17018

12TB17025

12TB15019

1

5

2

6

2

9

8

4  

3  JATA(12)-VNTR  

0-69 70-
13 0 13
47 10 37
17 14 3
77 24 53

－72－



52 29  

G .17 G .4 VP1  
 

   
 

Analysis of Norovirus VP1 Genes by the Primer Walking Method 
 

Misako FUIJITANI Machi INADA Misaki ONISHI Shoko CHIBA Mamoru NAKANO 
and Takeshi SAKAI 

 
 

(NV) RNA
7500 3 ORF

open reading frame1 3
VP1 ORF2
7 G G

G G G 9
G .1 G .9 G 22 G .1 G .22

NV VP1 N
300

 
NV

NV G .4 2014
G .17 G .17

G .4
2017

 
G

.17 G .4 VP1 1600 )

 
 

 
 

G .17 2014/2015
2015/2016 VP1 N

G .17 29 G .4 2016
N G .4

10  
 

 
QIAamp Viral RNA Mini Kit QI

AGEN
RNA Primer 

BLAST https://www.ncbi.nlm.nih.gov/tools/primer-
blast/

RT-PCR VP1

G2-SKF G2-SKR

ML
 

 
 

G .17  
29 14

14
10

1677
10

1  
2014/2015 2015/2016

 
 

G .4  
COG2F 10

9
9
7 1607 7

2  
7 2012

Sydney/NSW0514/2012/AU  
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G .17 10
10 2014/2015

2015/2016 2
2

Kawasaki308
Kawasaki308 Kawasaki323

2) G .17
Kawasaki323 Kawasaki308

3)

Kawasaki308

 
G .4 7

Sydney/NSW0514/2012/AU
G .4 G .17

 
VP1

 
 

 
1) 

2015
IASR

2015.9.8  
2) Matsushima Y Ishikawa M Shimizu T et 

al. Euro Surveil 20(26) pii 21173(2015) 
3) 

38 5-6(2017) 
 
 

1 G .17 VP1  

2014/2015 2015/2016

2 G .4 VP1  

 NARA_H26-298
 NARA_H27-161
 NARA_H26-293

 Hu/GII/JP/2015/GII.17/Kawasaki308(LC037415)
 NARA_H26-270
 NARA_H27-2
 NARA_H26-305

 Hu/GII/HKG/2014/GII.17/CUHK-NS-482(KT780395)
 Hu/GII/CN/2014/GII.17/Guangzhou41621(KR020503)
 Hu/GII/CHN/2014/GII.17/Guangzhou41621(KR020503)
 Hu/GII/CN/2014/GII.17/Shanghai142700(KT380915)
 Hu/GII/HKG/2015/GII.17/CUHK-NS-627(KT780408)

 NARA_H26-274
 NARA_H26-282
 NARA_H27-25

 Hu/GII/HK/2014/GII.17/CUHK-NS-463(KP998539)
 Hu/GII/HKG/2014/GII.17/CUHK-NS-405(KT326180)
 Hu/GII/US/2014/GII.17/Gaithersburg(KR08317)
 Hu/GII/US/2014/GII.17/Gaithersburg(KR083017)

 NARA_B150304
 Hu/GII/JP/2014/GII.P17_GII.17/Nagano7-1(LC043139)
 Hu/GII/JP/2013/GII.P17_GII.17/Saitama5203(LC043167)
 Hu/GII/JP/2014/GII.17/Kawasaki323(AB983218)
 Hu/GII/JP/2013/GII.P17_GII.17/Saitama5309(LC043168)

 Hu/GII/JP/2002/GII.17/Saitama/T87(KJ196286)
 Hu/GII/GF/1978/GII.17/C142(JN699043)

 NARA_B160059
 NARA_B160063
 NARA_B160048
 NARA_B160058
 NARA_B160149

 NARA_B160122
 Hu/GII/AU/2012/GII.4/Sydney/NSW0514(JX459908)

 NARA_B160209
 Hu/GII/USA/2009/GII.4/New Orleans1805(GU445325)

 Hu/GII/JP/2005/GII.4/Chiba04-1050(AB220921)
 Hu/GII/NL/2006/GII.4/DenHaag89(EF126965)

 Hu/GII/NL/2004/GII.4(AY88309)
 Hu/GII/NL/2006/GII.4/Yerseke38(EF126963)
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29 2017  
 

 
 

Detection of Rubella virus and Genotyping 
 

Machi INADA Misaki ONISHI Misako FUJITANI Shoko CHIBA Mamoru NAKANO 
 and Takeshi SAKAI 

 
Togavirus Rubivirus

RNA 2
3
3

(Congenital Rubella Syndrome CRS
 

24 25 2012 2013

CRS
WHO 2020

CRS 32 2020

26 2014
26 3 28

122
30 2018 1 1

PCR

 
29 2017

 
 

 

 
29 2017 5 IgM

50
10

PCR  
 

 

RNA
PCR 1) 

(https://www.niid.go.jp/niid/ja/labo-manual.html)
Ct=38.0

 
WHO E1

739bp
E1

2
RT-nestedPCR

PCR

PCR
Vero

25 25 cm2

80%
1%FBS Eagle's MEM 35

0.20 
μm DISMIC-13CP020AS

－75－



7 3
RNA NS

E1
QIAamp Viral RNA mini Kit

RNA
RNA 3

Kit
BufferAVL 40 μL 60 

μL E1 1)

1stPCR cDNA nestedPCR
1stPCR PCR

35 1) 30 PCR
1.5%

5 ’ 
3 ’ 

3 ’ 
One Step RT- nested PCR PrimeScript 

One Step RT-PCR Kit Ver.2 Takara Bio
2 buffer 12.5 μL Forward Primer E1-7F 10 M
1.5 μL Reverse Primer E1-12R 10 M 1.5 μL
Enzyme Mix1 μL  RNA8.5 μL

25 μL 50 30min 94 3min 98
30sec 61 30sec 72 1min 40cycle 72 10min

One Step RT-PCR PerfectShot 
Ex-Taq Takara Bio 25 μL Forward Primer E1-3F 
(10 M)2.0 μL Reverse Primer E1-3R (10 M)2.0 
μL RNase free water16 μL 1stPCR 5.0 μL

50 μL 94 3min 98 10sec 66
30sec 72 45sec 35cycle 72 3min
nestedPCR

5 ’ 3 ’ 
739bp

1) 
1E DDBJ

Accession No. LC317008  
 

 

25
20~50

30~50 15

 
 

 
1)   3.2  29 8

 

 1a RVi/NewJersey.USA/0.61/(VAC) M30776
 1a RVi/Brussels.BEL/0.63/(VAC) AF188704 1a

 1C RVi/SanSalvador.SLV/0.02/ AY968211
 1C RVi/California.USA/0.91/ AY968212

 1C RVi/PanamaCity.PAN/0.99/ AY968217
1C

 1a RVi/Pennsylvania.USA/0.64/(VAC) L78917
 1a RVi/Toyama.JPN/0.67/ AB047330 1a

 1B RVi/Tiberias.ISR/0.88/ AY968209
 1B RVi/Jerusalem.ISR/0.75/ AY968207

 1B RVi/BeneBerak.ISR/0.79/ AY968208
1B

 1F RVi/Anhui.CHN/0.00/ AY968215
 1F RVi/Shandong.CHN/0.00/ AY968213 1F

 1D RVi/Saitama.JPN/0.94/ AY968216
 1D RVi/Tokyo.JPN/0.90/ AY968214 1D

 1E RVi/Shandong.CHN/0.02/ AY968210
 1E RVi/KualaLumpur.MYS/0.01/ AY968221

 RVs/Nara.JPN/19.19/LC317008
1E

 1J RVi/Kagoshima.JPN/22.04/ AB285129
 1J RVi/Miyazaki.JPN/10.01/ AB285130 1J

 1G RVi/Minsk.BLR/29.04/ AM258945
 1G RVi/Ontario.CAN/27.05/ EF588970

 1G RVi/Kampala.UGA/20.01/ EF588978
1G

 1H RVi/Ryazan.RUS/09.08/ HG326276
 1H RVi/Minsk.BLR/28.05/2 AM258953 1H

 1I RVi/London.GBR/0.86/ AF039122
 1I RVi/Milan.ITA/46.92/ AY161360 1I

 2A RVi/Beijing.CHN/0.79/ AY258322
 2A RVi/Beijing.CHN/0.80/(VAC) AY258323 2A

 2B RVi/TelAviv.ISR/0.68/ AY968219
 2B RVi/Washington.USA/16.00/ AY968220

 2B RVi/Anhui.CHN/0.00/2 AY968218
2B

 2C RVi/Moscow.RUS/0.97/ DQ085340
 2C RVi/Moscow.RUS/0.67/ DQ388279 2C

( )  
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2010 2017  
 

 
 

Detection of Human Parechovirus in Nara Prefecture 
 

Machi INADA Misaki ONISHI Misako FUJITANI Shoko CHIBA Mamoru NAKANO 
 and Takeshi SAKAI 

 
Human parechovirus 

HPeV

1) 17
1 3

3
 

2014

3 2011 2013
2) 

2010 2012
2017 2010

 
 

 
2010 4 2017 12

2015 3
2015

4
HPeV

1491 1733 1020
508 124

41 40 2010
2017 242 268 325 356
282 312 220 249 164 191
113 144 97 135 48 78

2) 

 
2017 4

VP1
VP3/VP1

Harvala outer sense primer 
(2090)  inner sense primer (2159)

Ito3) outer antisense primer 
(HPeV-VP1-AS2)  inner antisense primer 
(HPeV-VP1-AS) one-step nested 
PCR 1st one-step PCR RT 50 30min 95
1min 94 1min 42 1min 72 90sec 40cycle

72 10min nestedPCR 95 1min 94 1min
42 1min 72 90sec 35 72 10min

930bp 2) 

 
 

1  
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1491 87 5.8% 102

47 45 5 3 2 HPeV
1 42 3 32 4 2

6 11 1 7
12 3 6 7 4 8 9

6 4 12 1
1 1 4 3 1

4 16 2 6 1
1 9 2

1.4:1  

 
1 22 10

5 2 4 ,

3
16 7 3

2 2
2
4 1 1 6

6 4 1  
2017

16 4 1

DIC 4) 

10
4

RS
4 VP3/VP1 256bp

VP1

VP3 VP1
900bp BLAST
2016 4 5) 

 
 

 
8 1

1 4
3 1

6
1 1

9 3
2

 
HPeV 3

4 2006

2017
6) 

 
 

 

 
 

 
1)  65 17-26 (2015) 
2) 

44 277-284 (2017  
3) Ito M, Yamashita T, Tsuzuki H, et al. : J. Clin. 

Microbiol. 48 2683-2688 (2010) 
4) DIC 2016

 
5) Tanaka,S., Matoba,Y., Unno,M., et al. : Jpn. J. 

Infect. Dis. 70, 689-690 (2017) 
6) 

29 259-262 (2017) 
 

2  
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3  

3  
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2012/2013 2015/2016  
 

 
 

 
45 374-380 (2017) 

2012/2013 2015/2016 4

93 (2012/2013 :35 ,2013/2014 :25 ,2014/2015 :24 ,2015/2016
:9 ) G G .4

2014/2015
G .P17-G .17 4

1
 

 
 
 
 
 
 
 

2016/17  
 

 
 

 
39 11-13 (2018) 

2016/17 43 2016 10 24
30 46 11 14 20 23.7 20 2006

47 10
10 12 30 17

1 1,300 360

NoV
NoV

 
  

－79－



52 29  
 

Distribution of Rotavirus Genotypes from the 2008/2009 to the 2015/2016 
 Season in Nara Prefecture, Japan 

 
Daichi Sugimoto, Mamoru Nakano, Machi Inada, Misako Fujitani, Shoko Chiba, and Takeshi Sakai 

 
Jpn. J. Infect. Dis., 70, 593-594, (2017) 

This study was conducted to investigate the distribution of rotavirus genotypes in Nara 
Prefecture, Japan before and after the introduction of rotavirus vaccination in 2011. Since the 
2011/2012 season, DS-1-like G1P[8] strains have been detected in Nara Prefecture, accounting for 
about half of all strains in the 2014/2015 season. During the 2015/2016 season, no DS-1-like G1P[8] 
strains were detected; G2P[4] was the predominant genotype.
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3  

4  
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ISO/IEC 17025  
 

1) 2) 3) 4) 2) 5) 6) 7)

8) 9) 10) 11) 12) 13) 14)  
15) 16) 

 
29  

ISO 
9001 ISO/IEC 17025

9

ISO/IEC 17025

ISO/IEC 17025

 
 
1) 2) 3) 4)

5) 6) 7) 8)

9) 10) 11) 12)

13) 14) 15)

16)  
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28  

 
10

3 LAMP qPCR LC EMA-qPCR
3 10 CFU/100 ml qPCR

LC EMA-qPCR 2 1 CFU/100 ml
LAMP

qPCR LC EMA-qPCR

 
 
 
 
 
 
 
 

 
 

 
 
28  

 
G .P17-G .17 2014/2015 2015/2016

2 G .4
G .4 11 1 G .P17-G .17

1 G .4
G .P17-G .17 G .4 G

.P17-G .17
 

 
28  
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3  

5  
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UPLC-FL  

 
29 6 21  ( )  29   

UPLC
13

12
12 95.8 117.7% 1.3 8.9% 2.5

8.4% 5 50 μg/mL R2>0.99
0.5 μg/mL  

 
 
 
 
 
 
 
 
 
 

 
 

 
 

29 11 16 38  

 

25 26  
( )

UPLC-MS/MS 0.01
0.1 ppm R2>0.999 N=5 4 0.1 

ppm 
( ) ( 70 120% 15% )  
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29 11 22 54  

8 UPLC-MS/MS
1 10 ppb R2>0.999

50 200 RSD 30 11
25 3 26

11 (80 120
)  

 
 
 
 
 
 
 
 

 
 

 
 

29 6 21 29  
 

7 10
2016 10 2017 2 2

3 LAMP qPCR LC EMA-qPCR
1 6 3 2

7 LC EMA-qPCR qPCR LAMP 3
LC EMA-qPCR

R2=0.8370 R2=0.7634
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29 9 26 44  
 

 
LC EMA-qPCR

30 2 LC EMA-qPCR LAMP
LC EMA-qPCR 1 CFU/

R2= 0.7711 100% (12/12) 67% (12/18) LAMP
58% (7/12) 67% (12/18) 10 CFU/

LC EMA-qPCR LAMP
LC EMA-qPCR

 
 
 
 
 
 
 

 
 

 
29 11 17 29  

 
2015 4 33 -

PCR
1 PCR IMP-1 SMA

IMP-1 PCR 741bp
1500bp blaIMP

700bp blaIMP

PCR IMP-1
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29 11 16 38  

6 7
 

2015 VP1 VP4/VP2
2015 2016
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1.  
2.  
3. 
1) 

200  
2) 

 ( )  ( )  
3) 

2
 

4) 

 
5)

400 10  
4. 
1)  
(1)   

MS
Century 10  

(2) ( )  
(3) A4  

1 46 1 24 1 46
2 12   

(4) 
 

1. Arial  
1) Arial  
(1) Century  MS i) Century  

Arial Century
 

(5) 1  
MS   

2)  
(1) MS Arial

Century 1  
(2) 1  
(3) 
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3)  
(1)  
(2) 

 
(3)  
(4) MS

Century MS Arial
 

5)  
(1)  
(2) 1) 1,2) 1-3)  
(3) 3

 
1) 27, 619-623 (1986) 
2) Hine J, Dowell A, Singley JE, et al.: J. Am. Chem. Soc., 78, 479-483 (1956) 
3) 212-216 (1991)  

(4)
5. 
1) A4 1
2)  
3)  
6. 

 
7. 

 
8. 
1)

1
2) 1   
3)  
4)  
9. 
1) 19 4 12 ( )  
2) 25 4 1  
3) 28 6 1  
4) 29 5 16  
5) 30 5 15  
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