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7890A FID

7890A FPD

6890N ECD

GCMS-QP2010 Ultra

GCMS-QP2010 Plus

QP5050A

QP5000

6890N/5973N

TSQ QuantumGC

 D-7000

L-7000

L-7000 GPC

2695

1200 DAD FLD

AB API4000

ICS-1100

DX-320

AA-280FS

ICP  iCAP 6300 Duo

HX-1000-8 

DIONEX ASE-200 ASE-300

QuAAtro 2-HR

CP70MX

JEM-1010

Ge EG&G GEM20P MCA7

EG&G GEM25-70 MCA7600

PCR ABI PRISM 7000

MagNA Pure LC2.0

MAR-22

SD22-T 

LBC-4201B

NEC

NA-37
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24 25 26

850 861 1,052
1,078 1,438 1,070

100 100 100
70 70 70

0
407

*1 755 496
2,699 3,282 1,798

4 1 1
HIV 4 0 1

155 134 122
155 134 122
133 124 147
133 124 150

2 0 0
PCR 23 0 0
PCR 3 0 0

276 218
29 6

289
0 0 0

0
7

499 490 484
61 37 53

223 159 52
96 67 81
87 105 104

826 467 404
1,013 953 902

190 290 293
3 3 3

32 32 25
32 16 16
56 121 103

243 47 47
84 78 79

244 218 230
20 20 20

7,362 2,617
5 3 3

828 0
0

627 0
775 0
389 0
120 0

19,660 13,028 8,542

*1 25
*2 , 25
*3 , 26
*4 SFTS 26 25 SFTS

*5 26 25

*6 25 8

SFTS *4

*5

3

RFLP VNTR

C

*2

*3

HIV

B

*6
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24 25 26

410 450 365
3 0 0
0 24 1
0 0 42
1 3

3
0 0 0
0 0 0
0 0 3
0 13 9
0 0 2
2 0 0

416 490 425

*1 , 26
*2 , 26
*3 SFTS 26
*4 26

24 25 26

468 468 468
52 52 52
52 52 52
52 52 52

468 468 468
108 108 108

12 12 12
12 12 12
12 12 12

108 108 108
52 52 52

503 526 563
301 310 286

24 24 24
24 24 24

6 6 6
108 108 108

12 12 12
12 12 12
12 12 12

108 108 108
9 9 9
1 1 1
1 1 1
1 1 1
9 9 9

52
221

15
80

2,895 2,559 2,572

*1 98 223 26 1 12
*2 24

*2

*1

SFTS *3

*4

HIV

*1

*2
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57 57 50
(477,729) (466,452) (422,880)

15 15 15
(129,750) (128,634) (128,966)

74 74 74
(584,893) (547,254) (530,999)

0 29 28

1,420 1,390 1,400

36 44 60

36 36 0

1,251 919 514

38 14 0

30 0 0

30 0 0

4,107 3,814 4,257

0 0

519 674 192

2,189 1,998 1,882

336 0 0

36 36 36

158 0 0

336 317 317

240 240 240

0 0 0

36 46 69

16 24 24

64 32 32

20 20 20

758 714 722

137 195 274

543 529 505

1,322 1,221 992

0 0 0

13,658 12,292 11,564

*1

*1 
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26.05.16 26

26.06.12 27

26.06.30 2014

26.09.04 27

26.09.18 19
26

26.09.26 1

26.10.07 10
26

26.10.10 26

26.10.23 24
26

26.10.23 24
26

26.10.28 31 26

26.11.06 07 26

26.11.11 19

26.11.28
I-RIEP

27.01.16 26

27.01.26 28 26

27.01.28

27.01.29 30 26

27.02.13 14
26

27.02.17 18 26

27.03.11 26

27.03.20
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26.05.14 16 23

26.05.15 16 107

26.06.14 15 55

26.06.18 20 88

26.06.26 27 35

26.08.15 17
2

The 2nd. AFSA Conference on Food Safety and Security

26.08.23 6 J

26.09.17 19 26

26.09.18 19 35

26.10.08

26.10.16 17 37

26.10.18
60

26.11.08 38

26.11.09 26

26.11.10 12 62

26.11.19 12

26.11.20 21 51

26.11.22 368

26.11.25 2014

26.12.03 05 108

26.12.05 24

26.12.20 21 21

27.02.13 15 26

27.03.16 18 49

27.03.19 22 62
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26 7 9

1 Agbeni 3

2 
2001 2003 2012 2013

3 

4 2009 2012

5 

6 

7 pH

27.01.23

26

Orientia tsutsugamushi

26.05.09
09.04

1 

26.05.30
26.09.30

2 

26.06.13 17 2 

26.07.03 18 5 

26.07.14 16 3 

26.10.15 1 

26.12.03 04
27.02.18 20

8 

26.12.26 1 

23 
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1 20

2 43

2 197

2 100

1 28

1 35

1 30

1 40

1 20

12 513

26.05.20 4 

26.05.27 4 

26.06.02 50

26.08.05 90

26.08.20 80

26.09.26 30

26.09.30 150

26.10.01 140

26.10.27 30

Orientia tsutsugamushi 26.10.30
31

3 

26.11.07 50

26.11.10 70

26.11.13 19
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26.11.23 50

26.11.25 12

27.01.20 80

27.01.22 80

27.01.24 60

27.02.23 40

27.03.02 30

20 1,072

24 25 26

2 (2) 0 0 

11 (3) 10 (3) 17 (3) 3
3

2

37 (4) 53 (4) 28 (2) 
3

2
0 0 0 

9 (3) 9 (1) 0 

10 (7) 2 (1) 5 (4) 
5

3

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

72 (21) 76 (10) 52 (11) 

26.10.22
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2 5

26 47
C. jejuni 46 C. coli 1 Penner

Lior
PCR

6

13 C. jejuni
12 C. coli 1
C. jejuni 2

C. jejuni 46
Penner

28 60.9% Lior 22 47.8%
C. coli

C. jejuni 42 33 78.6%
C. jejuni

30 40%

Penner

21 PCR
19 PCR

2 5 2 6

26 21
PCR I

O 7 H1 12
H2 7 Multiplex PCR

21 5
Infantis (O7:r:1,5) 1

Manhattan (O6,8:d:1,5)
PCR 3

5
1

PCR
PCR

Multiplex PCR

PCR
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2 5 2 7

25

POT MLVA PFGE

A E,G,H,I sea see seg seh sei
PCR

26

25 75 POT
31 SE POT 35

MLVA 36
POT MLVA POT

24 SE:POT 27 MLVA 27
53 PFGE

26 POT
MLVA PFGE

POT MLVA PFGE
POT MLVA

PFGE

POT MLVA

2 6 2 7

VNTR
JATA-12

katG mabA ahpC
24 7

25 6 96
8 5

48 pncA
PZase(-) 1 48

pncA

24 25

10
26 12 27 2

1
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2 5 2 7

PCR

NoV-GI 4 NoV-GI 6 NoV-GII 2 NoV-GII 4
NoV-GII 6

dUTP
UNG (Uracil-N-Glycosylase)
DNA 2nd PCR real-time PCR

Ct

2 4 2 6

Kato

2008

2 4 2 6

MMR
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MMR 2

26
9
Gw

20 27
Gw 25

Ge Gw
26 Gw

2 6 2 7

NoV SaV
A HAV 41

AdV41

NoV-GII 4
52.0

46.8
NoV-GII 2 38.6 /38.2

/ NoV-GII 6: 15.5 /13.3
NoV-GI 4: 35.7 /37.6 NoV-GI 6: 12.1
/6.1 SaV-GI 1: 24.3 /23.7 SaV-GII 3: 
18.1 /17.0 SaV-GIV 1: 29.7 /25.0
SaV-GV 1: 29.5 /24.8 HAV: 17.8 /13.1
AdV41: 33.0 /32.7

40.6
33.5
34.7 32.4

2 5 2 6
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91
25 12 27 2 9

65

71.4

p.25 p.28

RS 39
18 5

5 1 1
2 3 3 1

1

RS

2 4 2 6

240 GC LC-MS/MS

GC
LC-MS/MS 2 GC

LC GC 275 LC 161

8

LC
6 8

LC

GC LC

115
0.1%

C18
LC-MS/MS

7

8

2 5 2 7

1,4-

1,4-
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500 ml
0 30 50

-85

1,4- 2 mg/L 500 ml
24 1,4-

6
0 30 50

1,4-

1,4-
Mycobacterium Afipia

25 27

14

pH 3.5
pH

20 21

H+

pH

22

pH

26

MO 0 pH4.8
10 2

pH 2 20,000 L/min

CaO
4

300 kg/h

pH
pH 2.5 pH

4.4 MO 0
pH4.8

3 pH 3.8
25 2 pH4.1

25
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3
MO

25 26
H26 MO

pH

MO mg/L

25 26

155 26 180 26

3h 51 19 26 11
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25 26

25

Multiplex PCR

O 2
O:H1:H2 2,500

S.enterica I

25

3
Multiplex PCR

O
O

H BHI 3%
H

2
H H

BHI
2 H

DNA

O Franklin 1) Hong 2)

Ex-taq HS Takara
O9 Hirose 3) O3
Herrera-León 2007 4) primer

H1 Hong 2) Herrera-León
2004 5) Levy 6) 7)

Ex-taq HS Takara
H2 Hong 2) Echeita 8)

Ex-taq HS Takara
H2 1 complex e,n complex
Echeita 8) Standard taq

1

Multiplex PCR O
O2 O3 O4 O7 O8 O9
O13
1A O2 O9

Hirose 3)

O9 PCR
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F atgggagcgtttgggttc
R cgcctctccactaccaacttc
F tgaaagaatatgtaattgtcagtgg
R tttcattatctctttgctctatcg
F atttgcccagttcggtttg
R ccataaccgacttccatttcc
F cgtcctataaccgagccaac
R ctgctttatccctctcaccg
F gatagcaacgttcggaaattc
R cccaatagcaataaaccaagc
F ctgaaaaatggtttagattg
R accattggatactgtaactg

a/b/d F actcaggcttcccgtaacgc
a R gaggccagcaccatcaagtgc 423
b R gcttcatacagaccatctttagttg 551
d R ggctagtattgtccttatcgg 763

e,h/i/l,v/z10 F gcagatcaactctcagaccctggg
e,h R aacgaaagcgtagcagacaag 200
i R tagccatctttaccagttccc 272 2)
l,v R cctgtcactttcgtggttat 330 5)
z10 R gcactggcgttactcaatctc 422 2)

F gtgatctgaaatccagcttcaag
R aagtttcgcactctcgtttttgg

c/r/k/y F actcaggcttcccgtaacgc same as a/b/d
c R attctgtttcgagtcggaat 405
r R gatcaccagtaatagcagg 475
k R gtcagtcgcatcagcaaagctt 529
y R gagcatctttaacgctggca 720

F agaaagcgtatgatgtagtaag
R cagcaatttctgggtctgtaa
F agaaagcgtatgatgtgaaa
R attgtggttttagttgcgcc
F gtggggcaacmctcaatactg
R cctgccactttcgtggttgc
F taactggcgatacattgactg
R tagcaccgaatgatacagcc

1,2/5/6/7 F cttatgccrataatggtactacactg 8)
1,2 R tttgaccaaykymgcgscatt 390 modified from 8)
1,5 R ggttacagvagccgtaccag 99
1,6 R ctcctgtacttctgttttggttgta 291
1,7 R taatcgccatttttgtcgag 191

F gtggggcaacmctcaatactg
R cctgccactttcgtggttgc

e,n,x/e,n,z15 F ggcaacccgacagtaactggcgatac
e,n,x R ccatccttaaaggatacggc 55
e,n,z15 R atcaacggtaacttcatatttg 135

F gaggaagggaaatgaagctttt
R tagcaaactgtctcccaccatac
F gaktataaattgtyagatattcttcttc 
R ctragctatggcaatcacgc 

F taaagtatatggtgctgatttaacc
R gttaaaatgacagattgagcagag
F agccacgaacattccttaactatg
R gttattaataatacactaatcgccac

O3,10/O1,3,19

O3,10

234

345

492

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

H1-1

H1-2

H1-3

1-complex

l,w

G

399

294

2)

2)
O

624

2)

1)

6)

ReferenceTarget  Primer Sequence (5' to 3') Fragment size (bp)

5)

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 2 min at 72°C

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

2)

1)

Mix

O2/O9

O4

O9 group

O7

O8

O3

O13

O9/O9,46

O9,46

1 min at 94°C/ 30 cycles (30
sec at 94°C, 20 sec at 58°C,
1 min at 72°C)/ 5 min at 72°C

z6

e,n-comlex

l,w

PCR conditions

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

O3 group

789

341

397

281

502

532

241
H2c

H2

2)

8)

2)152

241

614

5)

8)

2 min at 94°C/ 25 cycles (30
sec at 94°C, 30 sec at 55°C,
30 sec at 72°C)/ 2 min at 72°C

2 min at 94°C/ 25 cycles (30
sec at 94°C, 30 sec at 55°C,
30 sec at 72°C)/ 2 min at 72°C This study

4)

3)

This study

This study
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O9 O9 O9,46 O9,46,27
O9 O

H-rpt 9)

PCR
2

O3 O3,10 O1,3,19
wbaK PCR

2
O 4 PCR

O 2 O
2

R O
10) PCR O 2

Sa2730 Abony O4:b:e,n,x
R PCR

Typhi
Paratyphi A

Typhi vi
O PCR

O

H1 3 Multiplex PCR
12 1B

G-complex PCR

H2 l , w , z6, 1-complex
e,n-complex 4 Multiplex PCR

1-complex 4 e,n-complex
2 Multiplex PCR

8
1C,D

2
2 H

2 fljAB
operon 11)

(A) (B) (C) (D)

lane M1: 100 bp DNA size ladder, O9: Enteritidis, O9,

46: Hillington ,

O3,10: Anatum, O1,3,19: Senftenberg.

(A) lane M1: 100 bp DNA size ladder, P: Typhimurium (O4), Enteritidis (O9), Agbeni (O13), Hadar (O8), Infantis

(O7), Anatum (O3). (B) lane M2: 50 bp DNA size ladder, a: Narashino, b: Paretyphi B, d: Livingstone, e,h: Newport,

i: Typhimurium, l,v: Litchfield, z10: Mbandaka, G: Enteritidis, c: Choleraesuis, r: Infantis, k: Thompson, y: Bareilly.

(C) P: Weltevreden (z6), Typhimurium (1-complex), Livingstone (l,w), Braenderup (e,n-complex). (D) 1,2:

Typhimurium, 1,5: Infantis, 1,6: Anatum, 1,7: Bredeney, l,w: Livingstone, x: Hadar, z15: Braenderup.
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2
1 H

2
2

H 3
PCR

H

PCR 2
H 7

5 PCR

22 O7:-:1,5 PCR
Thompson

7) PCR

1 Franklin K, Lingohr EJ, Yoshida C, Anjum M, 
Bodrossy L, Clark CG, Kropinski AM, Karmali 
MA: Rapid genoserotyping tool for classification 
of Salmonella serovars, J Clin Microbiol, 49,
2011, 2954–2965.

2 Hong Y, Liu T, Lee MD, Hofacre CL, Maier M, 
White DG, Ayers S, Wang L, Berghaus R, 
Maurer JJ: Rapid screening of Salmonella
enterica serovars Enteritidis, Hadar, Heidelberg 
and Typhimurium using a serologically- 
correlative allelotyping PCR targeting the O and 
H antigen alleles. BMC Microbiol, 8, 2008, 178. 

3 Hirose K, Itoh K, Nakajima H, Kurazono T, 
Yamaguchi M, Moriya K, Ezaki T, Kawamura 
Y, Tamura K, Watanabe H: Selective 
amplification of tyv (rfbE), prt (rfbS), viaB, and 
fliC genes by multiplex PCR for identification of 
Salmonella enterica serovars Typhi and 
Paratyphi A, J Clin Microbiol, 40, 2002, 
633–636.

4 Herrera-León S, Ramiro R, Arroyo M, Diez R, 
Usera MA, Echeita MA: Blind comparison of 
traditional serotyping with three multiplex PCRs 
for the identification of Salmonella serotypes, 
Res Microbiol, 158, 2007, 122–127.

5 Herrera-León S, McQuiston JR, Usera MA, 
Fields PI, Garaizar J, Echeita MA. Multiplex 
PCR for distinguishing the most common 
phase-1 flagellar antigens of Salmonella spp., J
Clin Microbiol, 42, 2004, 2581–2586.

6 Levy H, Diallo S, Tennant SM, Livio S, Sow 
SO, Tapia M, Fields PI, Mikoleit M, Tamboura 
B, Kotloff KL, Lagos R, Nataro JP, Galen JE, 
Levine MM: PCR method to identify Salmonella
enterica serovars Typhi, Paratyphi A, and 
Paratyphi B among Salmonella isolates from the 
blood of patients with clinical enteric fever, J
Clin Microbiol, 46, 2008, 1861–1866.

7 :

, 24
, 2014, 20–24.

8 Echeita MA, Herrera S, Garaizar J, Usera MA:
Multiplex PCR-based detection and 
identification of the most common Salmonella
second-phase flagellar antigens, Res Microbiol,
153, 2002, 107–113.

9 Curd H, Liu D, Reeves PR: Relationships among 
the O-antigen gene clusters of Salmonella
enterica groups B, D1, D2, and D3, J Bacteriol,
180, 1998, 1002–1007.

10 , : , ,
, 1992, 18–58. 

11 Bonifield HR, Hughes KT: Flagellar phase 
variation in Salmonella enterica is mediated by a 
posttranscriptional control mechanism, J
Bacteriol, 188, 2006, 950–957. 

: NT :

No.
Sa O H1 H2 O H1 H2
1440 O4 i - NT NT -
1558 - r 1,5 - NT NT
1584 O13 y - NT NT -
1600 - y 1,7 O13 NT NT Yarrabah
1669 O4 i - NT NT 1,2 Typhimurium
1671 O4 - - NT b 1,2 Paratyphi B
1684 O7 k - NT NT 1,5 Thompson
1924 O3,10 l,v - NT NT 1,6 London
2165 O7 c - NT NT -
2605 - k 1,5 - NT NT
2730 - b e,n,x O4 NT NT Abony

PCRAntigenic Formulas
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9 26
565 260

46.0% 83 RS 50
PIV 44 PIV 7 9

PIV 2
1 2

RS 2

28 4

56 7

10 10 11 4

1)

9

26

26 4 27 3

16

565

10
Flu RS

PIV
hMPV

HCoV

MagNA Pure LC 2.0 Roche Diagnostics
SLEK

200 μL 50 μL
Flu2) RS 3) 4) PIV3)

hMPV5) 6) HCoV7)

LightCycler480 RNA Master Hydrolysis Probes 
Roche Diagnostics

real-time PCR
8)
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26

Flu RS

28 4 15)

1 458

11 3 19
2

3 26 9 24-28
3 Templeton K.E., Scheltinga S.A., Beersma 

M.F.C., et. al.: Rapid and Sensitive Method 
Using Multiplex Real-Time PCR for Diagnosis 
of Infections by Influenza A and Influenza B 
Viruses, Respiratory Syncytial Virus, and 
Parainfluenza Viruses 1, 2, 3, and 4, J. Clin. 
Microbiol., 42, 4, 2004, 1564-1569.

4 Lu X., Holloway B., Dare R.K., et. al.:
Real-Time Reverse Transcription-PCR Assay for 
Comprehensive Detection of Human Rhinoviruse, J.
Clin. Microbiol., 46, 2, 2008, 533-539.

5 Bouscambert-Duchamp M., Lina B. Trompette 
A., et. al.: Detection of Human Metapneumovirus
RNA Sequences in Nasopharyngeal Aspirates of 

Young French Children with Acute Bronchiolitis 
by Real-Time Reverse Transcriptase PCR and 
Phylogenetic Analysis, J. Clin. Microbiol., 43, 3, 
2005, 1411-1414.

6 Nijhuis M., Maarseveen N., Schuurman R., et. 
al.: Rapid and Sensitive Routine Detection of All 
Members of the Genus Enterovirus in Different 
Clinical Specimens by Real-Time PCR, J. Clin.
Microbiol., 40, 10, 2002, 3666-3670.

7 Esposito S., Bosis S., Niesters H.G., et. al.:
Impact of Human Coronavirus Infections in 
Otherwise Healthy Children Who Attended an 
Emergency Department, J. Med. Virol., 78,
2006, 1609–1615.

8 Lu X., Chittaganpitch M., Olsen S.J., et. al.:
Real-Time PCR Assays for Detection of 
Bocavirus in Human Specimens, J. Clin.
Microbiol., 44, 9, 2006, 3231-3235.

9 Winchell J.M., Thurman K.A., Mitchell S.L., et. 
al.: Evaluation of Three Real-Time PCR Assays 
for Detection of Mycoplasma pneumoniae in an 
Outbreak Investigation. J. Clin. Microbiol., 46,
2008, 9, 3116-3118.

10 Saito-Inagawa W., Oshima A., Aoki K., et. al.:
Rapid Diagnosis of Adenoviral Conjunctivitis by 
PCR and Restriction Fragment Length 
Polymorphism Analysis, J. Clin. Microbiol., 34,
9, 1996, 2113-2116.

11
26 9 2006 235-236

12
33 3 2012 55-56

13

40 3 2012 142-149
14 Allander T., Tammi M.T., Eriksson M,. et al.: 

Cloning of a human parvovirus by molecular 
screening of respiratory tract samples, Proc. 
Natl. Acad. Sci. U S A, 102, 36, 2005, 
12891-12896.

15 0928 1

27 9 28
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H24 26

Orientia tsutsugamushi Ot 6 Shimokoshi
1992 16

16 Shimokoshi Matsui
AB742542 ICR ICR

Ot
Kato Kakuma-2 AB701788 Kakuma-2

ICR ICR 10 11
Matsui ICR ICR 16 19
Ot Matsui ICR

Shimokoshi Matsui ICR

Orientia tsutsugamushi
Ot

1)

Ot 6
Shimokoshi 1,2)

2014 2
3) 1992
2013 15 3) 2014 1

16
DIC

CRP 10.0 mg
AST ALT 101 IU/L

3) 2 Shimokoshi
Matsui

Ot

Shimokoshi Matsui

Kato Kakuma-2
L929 DNA

real-time PCR4) Ot
PBS 1.0 107 copies/ml

E7 1.0 105 copies/ml E5
Ot Ot

100 μl ICR ICR
2

8
1 1 9 1 2

Ot
DNA 1 ml

2

ICR
Ot E7 E7

2 E5 E5 4
10 E7 11

E5
E7
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1.00E+03

1.00E+04

1.00E+05

1.00E+06

1.00E+07

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Kato Kakuma-2 E7

Kato Kakuma-2 E5

1.00E+03

1.00E+04

1.00E+05

1.00E+06

1.00E+07

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Kato Kakuma-2 E7
Kato Kakuma-2 E5
Shimokoshi Matsui E7
Shimokoshi Matsui E5

Ot 1. 0 105 copies/ml E5
1.1 105 copies/ml

Matsui Ot
E7 3 E5 6

E7 7 E5 11 7.1
103 copies/ml 12

1

ICR Ot
E7 3 E5 4

ICR
10 E7 11 E5

Ot

(copies/ml)

(days)

(copies/ml)

(days)

Kato Kakuma-2 E7
Kato Kakuma-2 E5
Shimokoshi Matsui E7
Shimokoshi Matsui E5

Kato Kakuma-2 E7
Kato Kakuma-2 E5
Shimokoshi Matsui E7
Shimokoshi Matsui E5
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1.0 106 copies/ml 2.4 106 copies/ml
ICR 10

Matsui Ot
5

E7 16 E5
19

Ot 1.9 106copies/ml 1.9
105 copies/ml ICR

1000

Shimokoshi Matsui
ICR

Matsui Kato Kakuma-2

Shimokoshi

Ot

TNF Ot
5,6)

7)

Ot Ot

16

Shimokoshi

2014
Shimokoshi

5
2,3,8-10)
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1 Norio OHASHI, et al.: Demonstration of 
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tsutsugamushi antigenically different from Kato, 
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Microbiol. Immunol, 28(8) , 1984, 873-882.
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, , 54 4 , 1999, 
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6 : Orientia tsutsugamushi

, , 58, 2006. p24-25. 
http://mitizane.ll.chiba-u.jp/metadb/up/assist1/Y
2006-16.pdf

7 :
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, , 2007, 134-144.
8 , Shimokoshi

,
60, 2009, 317-321

9 , Shimokoshi Orientia 
tsutsugamushi 1

55, 2013, 1181-1185.
10 Satoshi IKEGAYA. , et al. :  Tsutsugamushi
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26 225
35 8 27

57 GII 27 47.4
1 14 24.6 10

12 8
GII 3 GII GI 3

8 7 1 2
27 22 GII 2 GI
4 6 11 2 10 12 3

GII.17

26

26
1047

225 26
35 8 1

27 1

A C

MagNA Pure LC2.0
DNA RNA real-time 
PCR1 3) conventional nested-PCR4)

225 57 25.3

1
2
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27 47.4
14 24.6 A

13 22.8 2 3.5
C 1 1.8

GII
GI 5 GII 5

GIV 1 GV 3
A 1

A
C

5) 26
1

2

41

1

2 5 5

1 5

12
10 12

4 11 1

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

4 2 4 1 11 4 1 27

2 1 1 2 4 4 14

A 5 6 2 13

C 1 1 

1 1 2 

12 8 5 1 0 0 2 5 5 12 6 1 57

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

303 272 104 32 37 49 32 256 497 514 464 409 2969

27 31 19 16 13 3 15 60 98 34 24 42 382

A 110 108 35 6 8 5 6 2 13 40 68 155 556

C 0 0 0 0 0 0 0 0 0 1 0 0 1 

23 19 13 8 4 7 6 5 2 7 5 9 108

463 430 171 62 62 64 59 323 610 596 561 615 4016

H27.8.21

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

GII.2 1 1 

GII.3 1 1 

GII.4 Sydney 2012 3 9 3 15

GII.4 2006b 2 1 3 

GII.6 1 2 2 5 

GII.17 1 1 2 

4 2 4 0 0 0 0 0 1 11 4 1 27
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3
2011/12 GII.4 Sydney 2012

15 55.6
1 2

5 18.5 GII.6
4 6

GII.17 2 7.4

4

2

5 8
GII

3 GI
3

3

GII.17

6)

1 2
5

GII 2 1
GII GI 3

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

GII 1 3 1 5 

GII G I 2 1 3 

GII 6 5 2 1 2 1 5 22

G I 1 1 2 

1 2 3 

7 6 2 0 0 0 1 1 4 7 7 0 35

26
4

GII GII.4 Sydney 2012

27
1

GII GII Mix

GII GII.4 Sydney 2012

GII
G I

GII.4 Sydney 2012
GII.17 GI.4

GII GII.4 Sydney 2012

GII
G I

GII.4 Sydney 2012
GII.17 GII.13 GI.3

27
2

GII GII.6

GII
G I

GII.17 GII.21 GI.4
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27 22
GII 2 GI

4 6 11 2 3
G V

10 12

6
7) 3

27
1

14 51.9
4 14.8 3 11.1

3 11.1
3 11.1

8)

6

4 6 GII.6
9 36.0 11 2

GII.4 Sydney 2012 7
28.0

GII.17 3 12.0
GII.17

9) 10)

26

11)

26

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

GII.2 1 1 2

GII.3 1 1

GII.4 Sydney 2012 1 1 2* 1 3 8

GII.4 2006b 0

GII.6 4 4 1 9

GII.17 1* 2 3

GI.2 1 1

GI.3 1 1

6 6 2 0 0 0 0 1 3 2 5 0 25

* 12 2 1 GII.4 sydney 2012 GII.17 2
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Microbiol.,41,1996,2113-2116.
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H25 27

*1

RNA
RNA

-Amylase

20 2
DNA

RNA DNase RNA DNase 2
DNase

58
PCR

1,2)

NoV
SaV 4 1

AdV41

A HAV

3 )

19 21

H19 016
NoV

4-13)

22~24

H22 013

14-18)

24

19)

NoV-GII.4 AB293424

*1
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Tris-HCl pH8.4 – 0.5 M NaCl – 0.1% Tween20

Baxter 5
Gammagard Alfresa Pharma

TRIzol-LS invitrogen

QIAamp Viral RNA Mini Kit (Qiagen)

2.2.5 AVL

ArcticZymes

-Amylase

anti-Taq high

PANR-G218)

COG2F 20)/ G2SKR21) G2SKF21) / 
G2SKR

PC-320

LightCycler 320S

LightCycler FastStart DNA Master 
PLUS Hybridization Probes

Kageyama21)

4
1 RNA

2 ~ 4
RNA

1 -Amylase

2 RNA DNase

3
4 PCR

1 4

4
1 4

3
4

1

NoV
DNA

105~101 NoV DNA
1

32 PCR
G2SKF / G2SKR

25 5 
1

A pol B
Blend
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-Amylase

”H”
” ” Mg mM

A/ H /1.5 mM
A

Mg 1.5 mM

dUTP
PCR

PCR
denature extension

buffer
MgCl2 Mg2+

PCR
95 2 1
95 30 30 72 30 5

95 30 50 30 72 30 40
72 7 1

10 g

5 mL

3,000 rpm 30

5% 
1.0 mL

37 15

3,000 rpm 20

TRIzol-

12,000 rpm 15

0.8

QIAamp Viral RNA Mini Kit RNA
cDNA PCR

15

-Amylase 0.125 g
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No. No.

1 
greiner

Taq DNA Polymerase, Standard 
11

Roche Diagnostics

FastStart High Fidelity PCR System

2 
greiner

Taq DNA Polymerase, Hot Start
12

Roche Diagnostics

AptaTaq Fast PCR Master

Taq 

3 
greiner

Taq DNA Polymerase, High Yield
13

TaKaRa

TaKaRa  Taq

4 

greiner

Taq DNA Polymerase, High Yield

Taq 

14

TaKaRa

TaKaRa  Taq HS

5 

greiner

Taq DNA Polymerase, High Yield

Taq 

Mg

15

TaKaRa

TaKaRa Ex Taq

6 
greiner

Taq DNA Polymerase, High Fidelity
16

TaKaRa

TaKaRa Ex Taq HS

7 
greiner

Pfu-X DNA Polymerase
17

TaKaRa

TaKaRa Z-Taq

8 
TOYOBO

KOD FX Neo
18

TaKaRa

TaKaRa Z-Taq

Taq 

9 
Agilent Technologies

PfuTurbo Cx Hotstart DNA Polymerase
19

TaKaRa

Tks Gflex DNA Polymerase

10
Roche Diagnostics

FastStart Taq DNA Polymerase
20

TaKaRa

MightyAmp DNA Polymerse Ver.2

NoV RNA

DNase
PANR-G2 2

cDNA
37 42 55

58 60 20
10

30 20
2 5 real-time PCR

conventional PCR 
COG2F / G2SKR

conventional PCR

NoV RNA
DNase I 37 10 75

 5

DNase I
HL-dsDNase

RNA DNase I
DNase I

7 DNase

cDNA real-time PCR

A / /1.5 mM

A /H/1.5 mM

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM

B / /2.0 mM

Blend / /2.0 mM 

B /H/2.0 mM

/ /Mg / /Mg

B /H /2.0 mM

A /H/2.0 mM

A /H/1.8 mM

A /H/2.5 mM

A /H/1.5 mM

A / /1.5 mM

Blend / /2.0 mM

Blend /H /2.0 mM

Blend / /3.0 mM

Blend /H /3.0 mM

B /H /2.0 mM

A /H/4.0 mM
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10 -Amylase
20 2

0.1%
10 g 50 mL

50 mL -Amylase
0.125 g 1 mL

37 15 3,000 rpm 30
5 mL

50

NoV

RNA
1 1 -Amyalse

0.125 g

2 1 -Amyalse
0.125 g

3 1 -Amyalse
0.125 g

4 1 -Amyalse
1 mL

RNA
cDNA real-time 

PCR

NoV DNA

dATP dGTP dCTP dTTP
PCR

No. No.

21

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer 27

KAPA BIOSYSTEMS

KAPA2G Robust HotStart PCR Kit, buffer A

Mg mM

22

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer

Taq 

28

KAPA BIOSYSTEMS

KAPA2G Fast HotStart PCR Kit

23

New England BioLabs

Taq DNA Polymerase with ThermoPol Buffer

Taq 

Mg mM

29

KAPA BIOSYSTEMS

KAPA2G Fast HotStart PCR Kit

Mg mM

24
Nippongene

THUNDER Taq Gold DNA Polymerase LD
30

BIOLINE

HybriPol DNA Polymerase

25

Nippongene

THUNDER Taq Gold DNA Polymerase LD

Mg mM

31

BIOLINE

HybriPol DNA Polymerase

Taq 

26

KAPA BIOSYSTEMS

KAPA2G Robust HotStart PCR Kit, buffer A
32

BIOLINE

HybriPol DNA Polymerase

Taq 

Mg mM

/ /Mg / /Mg

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A /H/1.5 mM

A /H/4.5 mM

A / /2.0 mM

A /H/2.0 mM

A /H/4.5 mM
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Family A

Family B

Blend

“dNTP” dATP dGTP dCTP dTTP 200 μM

“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μM

dTTP
dUTP A

B
A

B 2A
1 No.9

B dUTP
1

No.20 A
dUTP

buffer
dUTP

NoV DNA

1 No.21 2A
2B

Taq
” ”

2B No.22

dTTP dUTP

M 1 2 3 4 5 M 1 2 3 4 5

No.21
New England Biolabs
Taq with PolBuffer

14.84 /25 μl reaction

M: φX174/Hae
1: 105

2: 104

3: 103

4: 102

5: 101

dNTP dUTP

No.7
greiner
Pfu-X

50 /25 μl reaction

No.15
TaKaRa
TaKaRa Ex-Taq

67.5 /25 μl reaction
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Family A

Family A

Family A

“dNTP” dATP dGTP dCTP dTTP 200 μM

“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μ

No.23 Mg
4.5mM

Mg
dUTP 2A

2C 3 1 No.12
No.27 No.32 No.12

2C dUTP

55

ON / OFF

PCR
Taq

NoV RNA
2

RNA

M 1 2 3 4 5 M 1 2 3 4 5
dNTP dUTP

No.21
New England Biolabs
Taq with PolBuffer

14.84 /25 μl reaction

No.22
New England Biolabs
Taq with PolBuffer

+ anti-Taq high
34.84 /25 μl reaction

No.23
New England Biolabs
Taq with PolBuffer

+ anti-Taq high
+ MgCl2

34.84 /25 μl reaction

Taq

MgCl2 4.5 mM

M: φX174/Hae
1: 105

2: 104

3: 103

4: 102

5: 101

Taq
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Family A

Family A

Family A Fusion

“dNTP” dATP dGTP dCTP dTTP 200 μM
“dUTP” dATP dGTP dCTP 200 μM dUTP 600 μM

No.

1 New England BioLabs M-MLV Reverse Transcriptase 37
2 TOYOBO ReverTra Ace 42

3 TaKaRa PrimeScript 42
4 Roche Diagnostics Transcriptor 55 65
5 invitrogen SuperScript II 42
6 invitrogen Thermoscript 55 65

3A 105

/μL RNA
37

2 No.1
103 /μL 3B 102 /μL

3C 42

M 1 2 3 4 5 M 1 2 3 4 5
dNTP dUTP

No.27
KAPA BIOSYSTEMS

KAPA2G Robust
HotStart DNA Polymerase
with buffer A and enhancer1
+ MgCl2

99.8 /25 μl reaction

No.32
BIOLINE

HybriPol DNA Polymerase
  +anti-Taq high

+ MgCl2

75.5 /25 μl reaction

No.12
Roche Diagnostics

AptaTaq Fast PCR Master
+anti-Taq high

132 /20 μl reaction

dUTP

MgCl2 4.5 mM

MgCl2 4.5 mM

Taq

Taq
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Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

No.4 Transcriptor (55 )
102 RNA / μL

DW

No.1 M-MLV RT (37 )

No.2 ReverTraAce (42 )

No.5 SuperScript II (42 )

Fl
uo

re
sc

en
ce

(F
1/

F2
)

103 RNA / μL

No.5 SuperScript II (42 )

No.2 ReverTraAce (42 )

No.1 M-MLV RT (37 )

DW

No.4 Transcriptor (55 )

Cycle Number

105 RNA / μL
No.4 Transcriptor (55 )

No.2 ReverTraAce (42 )
No.5 SuperScript II (42 )

No.1 M-MLV RT (37 )

Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

DW
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2 No.2 No.5
3A

3C

RNA

37
3B 3C

2 No.4 55 60

4A 58 60

4B 58

2 No.4
No.6 5A 5B

2 No.4
42

2 No.3
58

103

102

101

/μL

Fl
uo

re
sc

en
ce

(F
1/

F2
)

Cycle Number

60

58

60
58

60

58

103 RNA / μL
Fl

uo
re

sc
en

ce
(F

1/
F2

)

DW

55

60

Cycle Number
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3 5 real-time PCR
conventional

PCR
6 37

6 42

16s 6
6

55
58 NoV

semi-nested
PCR NoV

real-time PCR

DNase
DNase I

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number

No.4 Transcriptor (58 )

102 RNA / μL

No.3 PrimeScript (42 )

DW

No.6 ThermoScript (58 )

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number

103 RNA / μL

No.6 ThermoScript (58 )

No.3 PrimeScript (42 )

No.4 Transcriptor (58 )

DW
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105 /μL NoV RNA COG2F/G2SKR

AptaTaq Taq PCR No. 2

DNA NoV

DNase I 75 5
RNA

RNA OH

RNase inhibitor

1
DNase HL-dsDNase

37 2 DNA

105 → 105 → 105 →

105 → 105 →

105 → 105 →
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50 55

58
DNase 75

ArcticZymes

DNase I

RNA
DNase I

QIAamp
Viral RNA Mini Kit

7

0.8 EtOH

TRIzol

8,000 rpm, 1

8,000 rpm, 1

AW1, 500

8,000 rpm, 1

40

5

AW2,500

1

DW 16

10×  4 

8,000 rpm, 1

AW2, 500

15,000 rpm, 3

AVE 60
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1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+00

1.0E+01

1.0E+02

1.0E+03

NoV RNA
DNase

2 No.4
cDNA real-time PCR

8A 8B
DNase

75 5 DNase I
1/5 1/10

HL-dsDNase
DNase I
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1 1

PCR

α-Amylase
1

α-Amylase

9

α-Amylase 5 g

PBS(-) 20 ml

1.5 ml 20 24

15,000 rpm 5

50 ml

0.22 μm

20 1 1 ml
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α-Amylase

α-Amylase
20 μL

50 mL

α-Amylase
10

α-Amylase 20 2

11A 11B

12A No.2
No.3 TRIzol

1

1

12A α-Amylase

RNA
RNA



- 53 -

cDNA real-time
PCR 12B

12A
PCR

NoV

RNA

4

1 α-Amylase
2 DNase RNA
3
4 PCR

4
→ 1 1 → 4

Real-time PCR
24

conventional PCR
PCR

cDNA

NoV

1 1 α-Amylase

2 1 α-Amylase

3 1 α-Amylase
4 1 α-Amylase

5

1 2 3 4 5
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1 5 12A

DNA

dUTP
PCR DNA polymerase

A B

B dUTP
2A dUTP

A
A

1

PCR

1 dUTP

2B

dUTP
Mg2+

dUTP
dTTP

3
dTTP:200 μM dUTP:600 μM

Mg2+

dUTP

2C 3
1

No.12 dUTP
Uracil-N-Glycosylase

PCR

NoV RNA

2
real-time PCR

conventional PCR

1
4

2
3
5

Fl
uo

re
sc

en
ce

 (
F1

/F
2)

Cycle Number
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2
3 M-MLV

37
2 No.1

42 No.2
No.3 No.5

AMV

No.4 No.6
3A 3B 3C RNA

3A
RNA

3B 3C

58
4A 4B

58

2 No.4
No.6 No.4

5A 5B No.4
RNaseH No.6

cDNA
RNA

PCR RNaseH

real-time PCR
conventional PCR

6 37

3A~ 3C
42

NoV RNA

3B 3C
5A 5B

55 58
NoV

real-time PCR

DNA
DNase

RNA
DNA

DNase

DNase
DNase I 75  5

RNA

8A 8B RNA

DNase I
cDNA

50 55
DNase 

HL-dsDNase 75  5

58
42

DNase cDNA

DNase I
7

RNA
DNA

DNase
DNase I

RNA 8A 8B
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-Amylase

9
3,000 rpm 30

12A No.2 No.3
12B No.2 No.3

-Amylase
10

-Amylase
11A

11B
12A

12B 20 2

-Amylase

22-25)

26) 27)

DNA

PCR

DNA

Uracil-N-Glycosylase

4

-Amylase

DNA
RNA DNase I

DNase

RNA
58

RNA 16s

PCR
Mg

dUTP

1
:
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24 26

*1

115

2

7
0.01 0.04 2

3 2 1 2 3 2
8

9

18

1,2)

3) 4,5)

7

50 mL
5.0 g 2.0 g

30

3 115

PL LC/MS Mix1

*1
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PL LC/MS Mix2

5-

N,N- 200
500 

1 

LC/MS MeCN
MeOH

LC/MS N,N-
Infinity Pure

LC/MS

25%
GL

InertSep C18 500 mg/6mL 1000 mg/6mL
C18

InertSep NH2 500 mg/6 mL
NH2 -N-

InertSep  PSA
500 mg/6mL PSA

ADVANTEC
DISMIC PTFE

2.5 3.5
mm

FV-F3
DREMEL MH-1000

himacCR20G Sigma Sigma 
1-15K
EYELA MG-2100

LC-MS/MS Agilent Technologies Agilent 
1100 Sciex

API4000

L-column 2 2.1 mm i.d 150 mm
3 m

A 0.1% B
MeCN 40
0.2 mL/min 10 L

ESI Posi- 
tive Negative

Scheduled Multiple Reaction 
Monitoring Scheduled MRM   

5 kV Positive -4 kV
Negative 500
Positive 400 Negative
HPLC Positive 0 min
B 5% 1 min 25% 3 min 25%

12 min 65% 14 min 65% 18 min 95%
21 min 95% 21.5 min 5% 30 min 5%

Negative 0 min B 5% 0.5 min 5%
1 min 40% 3 min 40% 10 min 95%
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15 min 95% 15.1 min 5% 25 min 5%

MRM 50 100 ng/mL

MS/MS

3

1-1 1-2

3 g MeCN 0.1%
9:1 20 mL MeCN 0.1%

7:3 15 mL MeCN 15
mL 1

1300 g 5 10
50 mL

25 mL
15 mL 7 mL

pH 1M
200 L MeCN 50 mL

25 mL

6 mL
1300 g 5 10

5 mL 1 mL

MeCN 1mL
4 mL

C18 1000 mg MeCN 5mL MeCN
4:1 5 mL

0.4 g 0.8 mL 2 mL
0.2% MeCN 4:1

7 mL 0.5% MeCN 4:1
3 mL 2 mL

1 M 100 L
1 mL

MeCN 600 L

2 mL

10,000 g 10
0

1

1300×g 5 10

 25 mL

 4 mL

5

MeCN

 2 mL

C18 1000 mg

 6 mL

 50 mL

 5.0 g 

 MeCN 15 mL

MeCN 0.1% 9:1  20 mL
0.01%

MeCN 0.1% 7:3  15 mL
0.03%

 2 mL

 5 mL

 1 mL

 0.8 mL

MeCN

0.2%  MeCN 4:1  7 mL
0.5%  MeCN 4:1  3 mL

MeCN 5 mL MeCN 4:1  5 mL

秋田県健康環境センター年報　第10号　2014



- 62 -

30 mM 8 mL

10 mL
1300 g 5 10

C18 500 mg MeCN 3 mL 6 mL

2.0 mL 0.4 g
3 mL

0.2% MeCN 4:1 5 mL 0.5%
MeCN 4:1 2 mL

2 mL
1 M

100 L
1 mL MeCN
600 L 2 mL

1

 3 mL

5

C18 500 mg

0.2%  MeCN 4:1  5 mL
0.5%  MeCN 4:1  2 mL

 2.0 g
30 mM  8 mL

 2 mL

 10 mL

  2.0 mL

1300×g 5 10

 MeCN 3 mL 6 mL

0 0.1 0.5 1 5 10 20 ng/mL
20 1 mL

20
ng/mL 20 ng/mL

10 5 1 ng/mL
1 ng/mL 0.5 0.1 ng/mL

0 ng/mL
r = 0.99

- -

1

2
0.01 0.04 g/g

30

3 2 2

2 2 3

Microsoft Excel

0.01 g/g
2 ng/mL

1/3
S/N 10

0.01 g/g

M e C N
M e O H

3,6 9)

MeOH
MeCN

MeCN
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10)

0.1 1%
11,12) 13,14)

0.1%
MeCN 0.1%

9:1 7:3
MeCN

MeCN
15) 30 mM

pH6

5 g 0.2 μg/g
n=1

2 20 mL 2
15 7 mL 40

2 3 8
70 120%

95

96

97

9

12

11

11

7

7

C18 PSA NH2 500
mg 3,16)

8
n=1

20 ng/mL 1 mL
5 mL

2 mL
3

3 C18
MeCN

NH2
PSA

115

a MeCN
b MeCN / 4:1
c 0.2% eCN
d 0.5% MeCN
e 0.2% MeCN / 4:1
f 0.5% MeCN / 4:1
g 0.02% MeCN / 4:1
h 2% MeCN/ 4:1

C18

NH2

PSA

% 70 120 70 120 % <50 50 70 70 120 120

MeCN / 0.1% 9:1

MeCN / 0.1% 7:3

MeCN 115
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C18 0.2%
4:1 e

MeCN 4:1 f h

C18 e
f 2

1000 mg

17) C18 500 mg
3 mL e f

3 mL

0.01 μg/g
MeCN 0.1% 9:1

2
2.6.1

n=3
4

70 120% RSD% 25%
50

70% 9 RSD25%

5 g 0.01 0.04 μg/g
2.6.1

n=3

2 70 120% RSD% < 25 0.01
μg/g 15 0.04 μg/g

104
93

7
1 A E

2
3

A 2
B

B’
C 2

50% 70%
D A B B' C E

A

RSD %

%

%

RSD %

n=3
n=3
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A 

2
% 70 120
% < 25 < 30 

< 15 < 20 

B 
% 70 120
%

< 15 < 20

B'
% 70 120
%

< 25 < 30

C 

2
% 50 70
% < 25 < 30 

< 15 < 20 

D 

A B B' C 
2

1
% < 50 120 <
% 25 30

15 20

E 

A D

8 9
7

A 115 66

A D
B C E

D E
LC-MS/MS

B’ A

C D

A B B' C D E Total

98*
(85)**

0 
1 

(1)
0 

16
(14)

0 115

92
(80)

1 
(1)

1 
(1)

7 
(6)

13
(11)

1 
(1)

115

97
(84)

1 
(1)

5 
(4)

3 
(3)

9 
(8)

0 115

98
(85)

2 
(2)

5 
(4)

0 
10
(9)

0 115

90
(78)

2 
(2)

12
(10)

1 
(1)

10
(9)

0 115

108
(94)

0 
1 

(1)
1 

(1)
5 

(4)
0 115

110
(96)

1 
(1)

2 
(2)

2 
(1)

0 0 115

*
** %

115

7

8 9

1

19
11 15 115001

2
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22 12 24 1124 1
3

HPLC
17 1 24

0124001
4 LC-MS/MS

7 2011 70-82
5 LC-MS/MS

,
7 2011 83-90

6
LC/MS/MS

1
39 2009 39-44

7

56 12 2007 1097-1103
8 HPLC

49
3 2008 244-248

9
LC-MS/MS

54 4 2013 290-297
10

52
1 2011 59-65

11 LC-MS/MS

49 3 2008 204-210
12 HPLC

57 2006 187-191
13 LC/MS/MS

28 2002 79-83
14

55 9 2006
651-659

15 LC-MS/MS

8 2007 125-130
16

GC-MS/MS
53

2 2012 75-84
17
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A B B' C D E

1 Cephapirin 5.8 424.2 > 292.2 D E D D A A A 3 0 0 0 3 1
2 5-Hydroxythiabendazole 5.8 218.0 > 191.0 A A D B' C A A 4 0 1 1 1 0
3 Sulfisomidine 5.9 279.1 > 124.0 A A B' B' A A A 5 0 2 0 0 0
4 Lincomycin 5.9 407.2 > 126.0 A A D D A D A 4 0 0 0 3 0
5 Lebamisole 6.0 205.1 > 178.0 A A A A A A A 7 0 0 0 0 0
6 Cefquinome 6.0 529.2 > 134.0 A A D D D D A 3 0 0 0 4 0
7 Ampicillin 6.1 350.1 > 106.3 A A D D A A A 5 0 0 0 2 0
8 Diaveridine 6.1 261.1 > 245.1 A A B' A A A A 6 0 1 0 0 0
9 Thiabendazole 6.1 202.1 > 175.1 A A A A A A A 7 0 0 0 0 0

10 Norfloxacin 6.2 320.1 > 276.1 A A B' B' A A A 5 0 2 0 0 0
11 Ofloxacin 6.2 362.1 > 318.3 A A A A A A A 7 0 0 0 0 0
12 Ciprofloxacin 6.2 332.1 > 288.2 A A A A A A A 7 0 0 0 0 0
13 Marbofloxacin 6.2 363.1 > 72.1 A A B' B' A A A 5 0 2 0 0 0
14 Trimethoprim 6.2 291.1 > 230.1 A A A A A A A 7 0 0 0 0 0
15 Clopidol 6.2 192.0 > 101.0 A A A A A A A 7 0 0 0 0 0
16 Danofloxacin 6.3 358.2 > 340.2 A A A A B' A A 6 0 1 0 0 0
17 Ormetoprim 6.4 275.1 > 259.1 A A A A A A A 7 0 0 0 0 0
18 Neospiramycin 6.5 350.3 > 174.3 A C C A A A A 5 0 0 2 0 0
19 Enrofloxacin 6.5 360.2 > 316.3 A A A A A A A 7 0 0 0 0 0
20 Sulfadiazine 6.5 251.1 > 155.9 A A A A A A A 7 0 0 0 0 0
21 Cephalonium 6.5 459.1 > 337.1 A A A D D D A 4 0 0 0 3 0
22 Sulfathiazole 6.6 256.1 > 155.9 A A A A A A A 7 0 0 0 0 0
23 Mecillinam 6.7 326.2 > 167.2 A A A D A A A 6 0 0 0 1 0
24 Orbifloxacin 6.7 396.1 > 352.2 A A A A A A A 7 0 0 0 0 0
25 Azaperone 6.7 328.1 > 165.0 A A A A A A A 7 0 0 0 0 0
26 Sulfapyridine 6.8 250.1 > 156.1 A A A A A A A 7 0 0 0 0 0
27 Spiramycin 6.9 422.4 > 174.1 A A A A A A A 7 0 0 0 0 0
28 Sarafloxacin 7.0 386.1 > 342.2 A A A A A A A 7 0 0 0 0 0
29 Xylazine 7.0 221.1 > 90.1 A A A A A A A 7 0 0 0 0 0
30 Difloxacin 7.1 400.1 > 356.1 A A A A A A A 7 0 0 0 0 0
31 Sulfamerazine 7.1 265.1 > 155.9 A A A A A A A 7 0 0 0 0 0
32 Morantel 7.3 221.1 > 123.0 A A A A A A A 7 0 0 0 0 0
33 Cefazolin 7.5 455.1 > 323.2 A A D D B' A A 4 0 1 0 2 0
34 Tripelennamine 7.7 256.2 > 211.2 A A A A A A A 7 0 0 0 0 0
35 Sulfadimidine 7.8 279.1 > 186.0 A A A A A A A 7 0 0 0 0 0
36 Sulfamonomethoxine 7.9 281.2 > 156.0 A A A A A A A 7 0 0 0 0 0
37 Sulfisozole 8.3 240.0 > 156.0 A A A A A A A 7 0 0 0 0 0
38 Pyrimethamine 8.5 249.1 > 233.0 A A A A A A A 7 0 0 0 0 0
39 Mafoprazine 8.6 402.2 > 193.1 A A A A A A A 7 0 0 0 0 0
40 Tilmicosin (cis,trans) 8.7 869.7 > 174.0 A A A A B' A A 6 0 1 0 0 0
41 Sulfamethoxypyridazine 8.7 281.2 > 155.9 A A A A A A A 7 0 0 0 0 0
42 Cefoperazone 8.9 646.1 > 530.3 A B' A A D A A 5 0 1 0 1 0
43 Oxibendazole 8.9 250.1 > 218.1 A C A A A A A 6 0 0 1 0 0
44 Sulfachloropyridazine 9.2 285.1 > 155.9 A A A A A A A 7 0 0 0 0 0
45 Oxfendazole 9.3 316.1 > 159.0 A A A A A A A 7 0 0 0 0 0
46 Mirosamicin 9.6 728.4 > 158.1 A A A A A A A 7 0 0 0 0 0
47 Oleandomycin 9.7 688.4 > 158.2 A A A A A A A 7 0 0 0 0 0
48 Sulfadoxine 9.7 311.2 > 155.9 A A A A A A A 7 0 0 0 0 0
49 Sulfamethoxazole 9.8 254.1 > 156.0 A A A A A A A 7 0 0 0 0 0
50 Sulfaethoxypyridazine 9.8 295.0 > 156.0 A A A A A A A 7 0 0 0 0 0

Positive

2 )

No. RT 1 )

(min) (m/z )
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A B B' C D E
51 Sulfatroxazole 9.9 268.1 > 156.0 B' B A A A A A 5 1 1 0 0 0
52 Erythromycin 10.1 734.5 > 158.2 A A A A A A A 7 0 0 0 0 0
53 Sulfisoxazole 10.2 268.1 > 156.0 A A A A B A A 6 1 0 0 0 0
54 Roxarson 10.2 263.9 > 245.8 D D D A D D B' 1 0 1 0 5 0
55 Miloxacin 10.3 263.9 > 215.2 D D D A D D B' 1 0 1 0 5 0
56 Oxolinic acid 10.4 262.2 > 216.1 A A A A A A A 7 0 0 0 0 0
57 Tylosin 10.5 916.6 > 174.1 A A A A A A A 7 0 0 0 0 0
58 Sulfabenzamide 10.9 277.1 > 156.0 A A A A A A A 7 0 0 0 0 0
59 Prednisolone 10.9 361.3 > 147.1 A A A A B' A A 6 0 1 0 0 0
60 Ethopabate 10.9 238.1 > 206.0 A A A A A A A 7 0 0 0 0 0
61 Kitasamycin 11.0 772.4 > 109.3 A A A A A A A 7 0 0 0 0 0
62 Tiamulin Fumarate 11.0 494.4 > 192.1 A A A A A A A 7 0 0 0 0 0
63 Sulfadimethoxine 11.1 311.2 > 156.1 A A A A A A A 7 0 0 0 0 0
64 Sulfaquinoxaline 11.1 301.2 > 156.0 A A A A A A A 7 0 0 0 0 0
65 Hydrocortisone 11.1 363.3 > 327.3 A A B B' A A A 5 1 1 0 0 0
66 Prifinium 11.1 306.3 > 86.1 A A A A A A A 7 0 0 0 0 0
67 Oxfendazole sulfone 11.4 332.1 > 300.1 A A A A A A A 7 0 0 0 0 0
68 Mebendazole 11.6 296.1 > 264.1 A C A A A A A 6 0 0 1 0 0
69 Josamycin 11.9 828.6 > 174.0 A A A A A A A 7 0 0 0 0 0
70 Benzocaine 11.9 166.0 > 138.0 A A A A A A A 7 0 0 0 0 0
71 Benzylpenicillin 12.0 335.1 > 160.1 A A A A B' A A 6 0 1 0 0 0
72 Methylprednisolone 12.0 375.1 > 356.9 A A A A A A A 7 0 0 0 0 0
73 Flubendazole 12.2 314.1 > 282.1 D C A A A A A 5 0 0 1 1 0
74 Betamethasone 12.2 393.2 > 373.1 A A A A B' A B 5 1 1 0 0 0
75 Nalidixic acid 12.4 233.2 > 215.2 A A A A A A A 7 0 0 0 0 0
76 Flumequine 12.7 262.2 > 202.2 A A A A A A A 7 0 0 0 0 0
77 Sulfabromomethazine 12.9 357.0 > 92.1 A A A A A A A 7 0 0 0 0 0
78 13.0 271.2 > 253.2 A A A A A A A 7 0 0 0 0 0
79 Oxacillin 13.4 402.2 > 160.1 A A A A B' A A 6 0 1 0 0 0
80 Fenbendazole 13.4 300.1 > 268.1 D D A D A A A 4 0 0 0 3 0
81 Virginiamycin 13.4 526.3 > 337.1 A A A A B' A A 6 0 1 0 0 0
82 Brotizolam 13.6 392.9 > 314.0 A A A A A A A 7 0 0 0 0 0
83 Piromidic acid 13.8 289.2 > 243.2 A A A A A A A 7 0 0 0 0 0
84 Menbutone 14.0 259.3 > 159.1 A A A A B' A A 6 0 1 0 0 0
85 Nafcillin 14.4 415.3 > 199.2 A A A A B' A A 6 0 1 0 0 0
86 Ketoprofen 14.4 255.2 > 209.1 A A A A A A A 7 0 0 0 0 0
87 Praziquantel 14.5 313.2 > 203.1 A A A A A A A 7 0 0 0 0 0
88 Meloxicam 14.8 352.0 > 115.0 A A C A B A A 5 1 0 1 0 0
89 Dicloxacillin 15.1 470.1 > 160.1 A A A A B' A A 6 0 1 0 0 0
90 Flunixin 15.3 297.1 > 279.0 A A A A A A A 7 0 0 0 0 0
91 Triclabendazole Oxon 15.5 329.0 > 167.9 D D A A B' A A 4 0 1 0 2 0
92 Famphur 15.6 326.0 > 93.0 A A A A A A A 7 0 0 0 0 0
93 Rifaximin 15.7 786.4 > 754.4 A C B' A D A A 4 0 1 1 1 0
94 Altrenogest 15.8 311.4 > 227.1 D D C A A B' A 3 0 1 1 2 0
95 Carprofen 16.0 274.1 > 228.0 D D A A D A A 4 0 0 0 3 0
96 Clostebol 16.2 323.0 > 143.0 A C A A A A A 6 0 0 1 0 0
97 Febantel 17.1 447.1 > 415.1 A A A A A A A 7 0 0 0 0 0
98 Novobiocin 17.8 613.3 > 189.0 D D A D D A A 3 0 0 0 4 0
99 Triclabendazole 18.4 358.9 > 344.0 D D A D D A C 2 0 0 1 4 0

100 Chlormadinone 18.4 405.2 > 345.1 D D A A A A A 5 0 0 0 2 0
101 Melengestrol acetate 18.4 397.2 > 337.3 D C A A A A A 5 0 0 1 1 0
102 Tolfenamic Acid 19.2 262.1 > 209.1 D D A A A A A 5 0 0 0 2 0

No. RT 1 )

(min) (m/z )

2 )
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A B B' C D E

103 Thiamphenicol 6.2 353.9 > 185.1 A A D B A A A 5 1 0 0 1 0
104 Cefuroxime 6.7 423.0 > 206.9 A A A A A A A 7 0 0 0 0 0
105 Florfenicol 7.4 355.8 > 184.9 A A A A A A A 7 0 0 0 0 0
106 Dinitolmide 7.4 224.0 > 180.9 A A A A A A A 7 0 0 0 0 0
107 Chloramphenicol 7.6 321.0 > 152.0 A A A A A A A 7 0 0 0 0 0
108 Clorsulon 7.8 379.8 > 343.9 A A A A A A A 7 0 0 0 0 0
109 Sulfanitran 8.9 334.1 > 136.1 A A A B A A A 6 1 0 0 0 0
110 Penoxymethylpenicillin 9.0 348.9 > 208.0 A A A A A A A 7 0 0 0 0 0
111 Zeranol 9.7 321.1 > 277.1 A A A A A A A 7 0 0 0 0 0
112 Cloxacillin 9.8 433.9 > 292.8 A A A A A A A 7 0 0 0 0 0
113 Nicarbazin 10.8 301.0 > 136.9 D D A A A A A 5 0 0 0 2 0
114 Diclazuril 11.5 404.9 > 333.8 D D A A A A A 5 0 0 0 2 0
115 Oxyclozanide 12.2 397.8 > 175.9 D D A A D C C 2 0 0 2 3 0

2 )

Negative

No. RT 1 )

(min) (m/z )

1 RT Retention time

2 7 A E
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23
2014 5

1,4-

24

1,4-

1,4-
3

88
2014 6

Haemophilus influenzae
β-lactamase

ftsI
β-lactamase

25 1 12

338 β-lactamase 
blaTEM, blaROB ftsI PCR

BLNAS 26 ftsI

BLNAR 209 TEM β-lactamase
59 ftsI

BLPACR 28
R O B

β-lactamase 44
ftsI

ROB β-lactamase 6
2 P F G E
T E M

Ampicillin Cefaclor

ROB β-lactamase
ftsI

BLPACR

35
2014 6

2

1 2008 8 15
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2 2013 5
15

Hiroyuki Saito , Tomoyuki Tanaka*1

Miho Toho*2 , Mamoru Noda*3  
Tomoichiro Oka*4 , Kazuhiko Katayama*4 

The 2nd. AFSA Conference on Food Safety and 
Security 

2014 8 , Bien Hoa City, Vietnam

Noroviruses (NoVs) are one of a major cause of 
gastroenteritis mostly related not only to food 
poisoning but a dominant cause of food-related 
outbreaks. Foodborne gastroenteritis is being 
increasingly recognized as a public health problem, 
however, identification of the etiological agents 
responsible has been restricted due to the difficulty 
to detect the agents in food samples. A PANtrap 
((PANSORBIN®(Staphylococcus aureus fixed with 
formalin) trap) method we developed for the 
detection and quantification of NoVs from 
different food samples included solid, liquid, paste 
and oily states. We spiked NoV GII.4 stool 
suspension that includes 105 copies of NoV RNA 
into 10 grams of potato salad and stir fried noodle .

Food samples were rinsed by a homogenizing 
buffer and centrifuged to obtain food emersion. 
Anti NoV GII.4 serum was added into the food 
emersion to make NoV-IgG complexes, then 
PANSORBIN® was added into the samples and 
re-centrifuged to collect NoV-IgG complexes 
adsorbed on the surface of PANSORBIN®. NoV 
RNA was extracted from the pellet using a 
commercial extraction kit, then RT real-time PCR 
process was performed. The recovery rate from 
potato salad was 78.3±10.8% in contrast to 
0.33±0.08% when no anti NoV GII.4 serum was 
added. Similar results were obtained from the stir 
fried noodle, 81.5±10.2% vs 1.15±0.25%.  

We also applied a commercially available human 
gamma globulin agent to the PANtrap method to 
detect other viruses and succeeded to recover 
another genotypes of NoV as well as sapoviruses, 
adenovirus type 41 and hepatitis A virus.  

These results show the potentiali ty of the 
PANtrap method for the detection of food bone 
viruses in contaminated food which bring many 
advantages to prevent food-borne gastroenteritis. 

*1

*2

*3

*4

*1

60

2014 10
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2013 5
15

4
Kato

*1

*1

*2

35
2014 10

:
Vol.29 No.1

32-37 2012
NoV

NoV-GII.4 50 mL
5

150 μL

5 NoV

NoV-GII.4
52.0

46.8
NoV-GII.2 38.6

/38.2 / NoV-GII.6
15.5 /13.3 NoV-GI.4 35.7

/37.6 NoV-GI.6 12.1 /6.1

40.6 33.5
34.7

32.4

*1

*2

RNA
α-Amylase

*1

*2

35
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2014 10

:
Vol.29 No.1

32-37 2012 NoV

PCR

α-Amylase

α-Amylase

α-Amylase
α-Amylase

α-Amylase α-Amylase

-20 6

α-Amylase
RNA

real-time PCR

*1

*2

12
2014 11

2008 15
Kato

2009

2009 2014 10
8

39

3 km

18 km

2009 8
3

8 2 9 1
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12
2014 11

2010

10
2010

2010
4 A B C D

31

7 9

C 3 4

10 13

8

4

17 22

*1

*2

62
2014 11

NoV

NoV-GII.4 50 mL
5

150 μL

5 NoV

40.6
33.5 34.7

32.4

*1

*2
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38
2014 11

AmpC β AmpC
AmpC ESBL

3

AmpC

AmpC
AmpC

AmpC/ESBL

AmpC
25 4

26 2 ESBL
636 52

8.2% AmpC
AmpC 52 E.coli

Enterobacter Citrobacter 22
3 CTX CAZ

E.coli 16
ampC 4 blaCMY-2

ampC

AmpC 38.5%

AmpC

AmpC/ESBL
ampC PCR

AmpC

*1

*2 *3

38
2014 11

23 3

23 7
26 7

1,262

I-131

Cs-134 Cs-137
248 4

23 7 1 520 Bq/kg
500 Bq/kg
4 Bq/kg

25 6 26 6 3
110 120 Bq/kg 100 Bq/kg

*1

*2

*3
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*1

51
2014 11

GC-MS/MS
LC-MS/MS

GC LC-MS/MS

GC LC
GC 275 LC 161

GC LC 7

0.01 0.05 μg/g 3
2 1 2 2

GC
8

LC 6 8
6

LC
7

*1

RNA

*1

*2

108
2014 12

NoV

NoV SaV

RNA
RT-PCR

NoV
RT-PCR

106
SaV

RT-PCR

SaV-RNA

cDNA PCR

RT-PCR 10-4 800 bps

SaV 10-2

60

SaV
10-1

LNA
60

10-4

SaV RNA

10-5

SaV
10-3

PANR-SV
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10-5

SaV

*1

*2

Orientia 
tsutsugamushi

*1 2*

*3 *4

24
2014 12

Orientia tsutsugamushi
Ot

Ot
2

Ot

2011 2013 26
DIC / 8 DIC / 4

DIC / 14

Kato Kakuma-2
Shimokoshi Matsui

L929 
DNA

1.0E7 1.0E5
copies/ml 100 μl ICR 

2 1.0E7 A 1.0E5 B ICR 
Nude 2 1.0E7 C 1.0E5 D

1 1 8
9 1 2

Ot DNA Ot
1 ml

Ot 

Ot A
1 B 2

9 A 10 B

A 1.0E5 B 1.1E5 
Ot A

2 B 5
A 2

B 10 7.1E3 11
1

C D
Ot 

A B 10
100 1000

Ot
DIC / 4.8

DIC / 5.5
1.1E4 DIC /
4.0 2.3E5 DIC /

/ 20 
26 Karp 

DIC / 5/8
DIC 3/14

JP-1
Ot 26 

DIC
1

Ot

1*

2*

3*

4*

Rickettsia helvetica

*1

*2
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*3

21
2014 12

Rickettsia 
helvetica

69 9 28
9 30

1
200 mg/day 10

DNA 17 kDa
gltA PCR

R.helvetica

10 10/9 21 10/20
SFTS

10/26

♂ ♀
1

R.japonica

*1

*2

*3

62
2015 3

1977 S52

2007 H19

1

T-P

2012 H24

T-P

T-P 26.5

T-P

T-P

T-P

1993 H5

T-P

0.063 2.5 mg/L, 0.72 mg/L 
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T-P 3.7 26.9 mg/L 
T-P

30 mg/L 

6 T-P
PO43- 70%

T-P
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*1

*2 *2

39 2 2014 10-15

6

137
67 9 13 135

36 27
134 2

137

134 137
2

134
6.2 Bq/kg 6.4 Bq/kg 137

12 Bq/kg 6.8 Bq/kg

*1

*2

Shioko Saito , Yoshito Iwade*1, 
Eisuke Tokuoka *2 , Tomohiro Nishio*3, 

Yoshimitsu Otomo*4, Emiko Araki*5,  
Hirotaka Konuma*5, Hiroshi Nakagawa*6,

Hiroyuki Tanaka*7, Kanji Sugiyama*3, 
Akio Hasegawa*8, *9Yoshiko Sugita-Konishi*8,9 

and Yukiko Hara-Kudo*8,9

FOODBORNE PATHOGENS AND DISEASE
12 2 2015 131-138

Vibrio parahaemolyticus carrying the tdh gene, 
encoding the thermostable direct hemolysin (TDH), 
or the trh gene, encoding the TDH-related 
hemolysin (TRH), are both considered virulent 
strains. There are, however,disproportionally fewer 
reports of infections caused by seafood 
contaminated with trh-positive strains than by 
seafood contaminated with tdh-positive strains. 
Bivalves such as clams and oysters are the major 
seafood varieties associated with the infections. In 
this study, the prevalence of strains possessing the 
tdh and trh genes was investigated in Japan in 74 
samples collected in 2007–2008 and in 177 
samples collected in 2010 of domestic 
bivalves,bloody clams, hen clams, short-neck 
clams, and rock oysters. The tdh-positive and 
trh-negative, tdh-negative and trh-positive, and 
tdh-positive and trh-positive samples represented 
5.4%, 12.2%, and 4.1% of all samples collected in 
2007–2008, and 5.1%, 18.6%, and 5.6% of all 
samples collected in 2010, respectively. As 
determined by polymerase chain reaction, the 
prevalence of tdh negative and trh positive in all 
samples was two to four times higher than that of 
tdh positive and trh negative. In the samples 
collected in 2010, the tdh-negative and trh-positive 
V. parahaemolyticus (20 samples) was more often 
isolated than tdh-positive and trh-negative
V.parahaemolyticus (7 samples). The most 
common serotype of tdh-positive isolates (22 of 24 
strains) was pandemic O3:K6. The trh-positive 
isolates (61 strains) were various serotypes 
including OUT:KUT. In 330 V. parahaemolyticus 
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outbreaks and sporadic infections in Japan, most 
outbreaks and sporadic infections were caused by 
tdh-positive and trh-negative strains (89.4%). The 
frequencies of infections caused by tdh-negative 
and trh-positive, and both tdh- and trh-positive 
strains were 1.2% and 3.0%, respectively. This 
finding suggests that the virulence of trh might be 
less than that of tdh, although trhpositive 
V.parahaemolyticus frequently contaminated 
bivalves.

*1:Mie Prefecture Health and Environment 
Research Institute, Yokkaichi, Japan.

*2:Kumamoto Prefectural Institute of Public 
Health and Environmental Science, Udo, Japan.

*3:Shizuoka Institute of Environment and 
Hygiene, Shizuoka, Japan.

*4:Hirosaki University, Hirosaki, Japan.
*5:Department of Fisheries, School of Marine 

Science and Technology, Tokai University, 
Shizuoka, Japan.

*6:BML Food Science Solutions, Tokyo, Japan.
*7:Japan Food Research Laboratories, Tokyo, Japan.
*8:The University of Tokyo, Tokyo, Japan.
*9:Division of Microbiology, National Institute 

of Health Sciences, Tokyo, Japan. 

, 33, 12, 2014, 1249-1255.

Orientia tsutsugamushi
O.tsutsugamushi

4

400

DIC

  

*1

, 65, 4, 2014, 183-188.

Orientia tsutsugamushi
Shimokoshi

Shimokoshi
2009 4

5 Shimokoshi

1992 2012 15 Shimokoshi

4 6
10 11

Shimokoshi
PCR primer 3

DNA 1
2 Shimokoshi
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15 2

3 Gilliam Karp Kato Shimokoshi

Shimokoshi
Shimokoshi

*1

*1

2015 , 2015, 
607-617

DNA RNA
PCR

*1

2015 , 2015, 648-656

RT-PCR

PCR

PCR

Single Strand Conformation
Polymorphism : SSCP

PCR
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