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NoV-GI.4 
(AB685383) NoV-GI.6 (AB448733) NoV-GII.2 
(AB685706) NoV-GII.4 (AB293424) NoV-GII.6 
(AB685708)

DNA (GQ891876)

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

Baxter 5
Gammagard Alfresa Pharma

HDM Labs Inc.

5%

TRIzol-LS invitrogen

QIAamp Viral RNA Mini Kit Qiagen

2.2.5 AVL

-Amylase

AptaTaq Fast PCR Master TaKaRa 
Ex-Taq Hot Start Version 

ReverTra Ace

anti-Taq high 

Antarctic Thermolabile UDG (New England 
BioLabs)

COG1R22)

COG2R22)

(9mer, )

NoV-GI COG1F22) / G1SKR21)

NoV-GII COG2F22) / G2SKR21)

5 4

PC-320

LightCycler 320S

LightCycler FastStart DNA Master 
PLUS Hybridization Probes

Kageyama22)

22 1

COG1R COG2R
real-time PCR

RNA
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3
1
2

3

5 NoV
real-time PCR nested PCR

4 6
DNA

415 bp

10g

50mL

3,000 rpm 30

5% 150 L
1.0mL

37 15

3,000 rpm 20

250 L
TRIzol-LS  750 L

200 L

12,000 rpm 15

0.8

QIAamp Viral RNA Mini Kit RNA
cDNA real-time PCR

15

-Amylase 1mL 
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Ex-Taq dNTP
dUTP AptaTaq Fast PCR 

Master DNA
T U

Broc-F2 / Broc-R2 / Broc-P
real-time PCR

104~101 /5 L

real-time PCR

PCR

1st. PCR Broc-F1 / 
Broc-R1 5 L AptaTaq Fast PCR 
Master anti-Taq high

20 L
PCR UNG

2
PCR U

PCR

U UNG

PCR
95 2 1
95 30 60 55 )30 72 30 5

95 30 55 30 72 30 40
72 7 1

1st. PCR
10

Broc-Fn / Broc-Rn 2nd. PCR
2nd. PCR UNG 1st. 
PCR 1st. PCR

real-time PCR

50 mL NoV-GII.4

1 5%
150 L

NoV
2A 2E 2

5

3A 3B 3

4 24)

T U PCR UNG

7
2nd.PCR real-time PCR

UNG U
8 UNG

10
8

Gammagard 150 L 4.750×103 46.8
5 HDM 75 L 4.819×103 47.4
5 HDM 150 L 5.282×103 52.0
5 HDM 300 L 3.537×103 34.8

1.909×102 1.9
NoV GII.4 1.016×104

Gammmagard: Baxter
HDM: HDM Labs , Advy Japan
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DW

HDM

Gammagard

NoV GI.6

1.192×104

DW

NoV GI.4

1.575×104

DW

HDM

Gammagard
NoV GII.4

1.016×104

HDM

Gammagard
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NoV
GI.4 GI.6 GII.2 GII.4 GII.6

Gammagard 150 μL 37.6 6.1 38.2 46.8 13.3
5 HDM Gamma Globulin 150 μL 35.7 12.1 38.6 52.0 15.5

DW

HDM

Gammagard

NoV GII.6
5.451×103

DW

HDM

Gammagard

NoV GII.2

1.087×103
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Gammagard 150 μL 34.7 32.4
5 HDM Gamma Globulin 150 μL 40.6 33.5

DW

HDM

Gammagard

NoV GII.4 1.151×104

DW

HDM

Gammagard

NoV GII.4 1.151×104
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5’ 3’ bp
Broc-F1 TCGCGAGAAGTCCATTGAAC 402Broc-R1 TTTCGCTACGTTCTTCATCGA
Broc-Fn AGAGGAAGGAGAAGTCGTAAC 332Broc-Rn GTTGCCGAGAGTCGTTTTAGA
Broc-F2 GCTGATTTCGTGCCTACCGATTCC

107Broc-R2 CTTTTCGTGCCGGGGTTTGGTGATA
Broc-P FAM- ACCGGCCCAGTTTCGGTTGGATC –TAMRA

402bp

332bp

rDNA 415 bp

Broc-F1 Broc-R1

Broc-Fn Broc-Rn

Broc-F2 Broc-R2Broc-P 107bp
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1st.PCR 2nd.PCR
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1st.PCR
real-time PCR

4

20

1

150 μ
150 μ

2A 2E 2

3A 3B 3
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4

NoV PCR
DNA

PCR

25
DNA

UNG (Uracil-N-Glycosylase)

RNA
cDNA

PCR
5

106 / L

PCR

1012 1015 / L
DNA

RNA

cDNA
1st.PCR
2nd.PCR

PCR

7
T U DNA

UNG
UNG

1st.PCR
T

DNA UNG

2nd. PCR
1st. 

PCR T U
UNG

2nd. 
PCR real-time PCR 8

8 1st. PCR UNG

T DNA
1st. PCR real-time PCR

9 10
NoV

11
35 /g 10 /g

20

12 PCR
dUTP

T U
Mg

AptaTaq Fast PCR Master 
U PCR
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COG2F / G2SKR 1st. PCR COG2F / COG2R / RING2-TP
real-time PCR

COG1F / G1SKR 1st. PCR COG1F / COG1R / RING1-TP
real-time PCR

26)

RNA
dNTP T 1st. PCR

UNG

PCR U

cDNA
2nd. PCR UNG

6×102 2×104 /g

103 6×103 /g
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25 2
RNA cDNA

COG2F / G2SKR 1st. PCR COG2F / COG2R / RING2-TP
real-time PCR

real-time PCR Ct 20 Ct
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NoV

PCR

dUTP UNG
Ct

1
:

1 19 11 18
2007 16-17.

2 :
2007 35-36.

3
:

2007 1-2.
4

19 2008
103-111.

5
2

19
2008 125-133.

6

4 2008 75-81.
7

1 7
2008 69-72.

8
1

20 2009 27-38.
9

2

20 2009 181-190.
10

5 2009 54-62.
11

1

21 2010 45-60.
12

2

21 2010
187-197.
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13

6 2010 59-69.
14

7 2011
43-53.

15 :

32 No.12 2011 4-5.
16

22
2011 45-57.

17 :

29 No.1 2012 32-37.
18

24 2013 35-48.
19 Saito H., et. al.: Development of a practical 

method to detect noroviruses contamination in 
composite meals. Food Environ. Virol., 7, 2015, 
239-248.

20 :
1022 

1 25 10 22 .
21 Kojima S., et. al.: Genogroup-specific PCR 

primers for detection of Norwalk-like viruses. J. 
Virol. Method, 100, 2002, 107-114.

22 Kageyama T., et. al.: Broady reactive and highly 
sensitive assay for Norwalk-lile viruses based on 
real-time quantitative reverse transcription-PCR. J. 
Clin. Microbiol., 41, 2003, 1548-1577.

23 :

32 No.12 2011 13-14.
24 :

2015
2015 607-617.

25

9 2013 61-72.
26

10
2014 37-58.    
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TurboMatrix HS-40

60
30 min
120
120
3 min
0.15 min

GCMS-QP2010

He 120kPa
DB-624 60 ×0.32mm 1.8 m
40 (1min) 10 /min 200 (10min)

DURAN PP 1cm
25

1,4- 25 27

1,4-
1,4- 1,4-

0.95 mg/L/day 150 mg/L/day
85 1

1)1,4-
2 3)

4)

5)

1,4-

1,4-

0.05 mg/L

1,4-

1
500 L 1,4-

1,4-
0

6)

1,4-
0

1,4-
2 mg/L 25

0.012 mg/L/day

1,4-
TurboMatrix HS-40

DB-624 J &W
GCMS-QP2010

22 mL 10
mL 3.0 g
d-1,4-

2 7,8)

mL
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mg/L/day

25 5
500 mL

85
0 30 50 500 mL

3000 rpm 10 min

500 mL

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

1,4-
0.91 

mg/L/day 100%

1 1,4- 2 mg/L
1,4-

500 mL
1,4- 1 mg 2 mg/L
25

2 0
0

1

1.5 mg/L/day 2 1.4 mg/L/day
0

5
32
48

0.67 mg/L/day
0

0.75 1.0 mg/L/day

1,4-
1,4-

2 1,4-
1,4-

2 mg/L 1,4-
1,4-

2 1,4- 2
20 100 mg/L

1 .1  mg/ L/d a y 77
13 mg/L/day 12

1,4-
9 13)
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0.00

1.00

2.00

3.00

4.00

5.00

0 2 4 6 8 10 12 14

0

0.06

0.19

0.32

0.44

0.57

mg/L/day

3
1,4- 2 mg/L

0 g/L
1,4-

1 mg 1
1 1.1

mg/L/day 12 1.3 
mg/L/day 1

12

0.44 g/L

4.2 mg/L/day 12 4

3 pH
pH

0.44 g/L 0.57 g/L pH 4
0.44 g/L 0.57 g/L

pH4
1,4-

0.44 g/L
1 pH 4
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0

50

100

150

200

250

300

350

0 10 20 30 40 50 60 70 80 90

mg/L/day

1,4-
1,4-

1,4-
0.32 g/L 4

1,4-

2 1,4- 2
20 150 300 mg/L

0.32 g/L
2

0.95 mg/L/day
87 150 mg/L/day

157

4 25 5
1,4-

25 4
63 1,4-

12 13 5
7 91% 1,4-

28
13

5 8 5

1,4-
85

560
92 104
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1,4-
1,4-

87 157

85
100 1

1,4-

24 4 1,4-

1,4- 1,4-

14)

4 1,4-

1,4-
Afipia

Mycobacterium
13)

1,4-

1
2 2003, 150.

2
1,4-

28, 3, 2005, 211-215.
3

1,4-
,16, 4, 2006, 669-676.

4 1,4-

47
, 2013, 623

5 1,4-

, 2012, 79-84.
6 1,4-

48 ,
2014, 596

7 1,4-

, , 2010,
77-80.

8
GC/MS 1,4-

, 21 , 2012,
697-698.

9 Bernhardt D.,Diekmann H. Degradation of 
dioxane tetrahydrofuran and other cyclic ethers 
by an environmental Rhodococcus strain,Applied 
Microbiology and Biotechnology,36,1,1991,120-123

10 Parales R .E. Adamus J.E.,White N.,May H.D.
Degradation of 1,4-dioxane by an actinomycete

in pure cul ture ,  Appl ied  and Enviromenta l
Microbiology,60,12,1994,4527-4530,

11 1,4-
,

,8,2009,138-141
12 Sei K.,Kakinoki T.,Inoue D.,Soda S.,Fujita M.,

Ike  M. Evalua t ion of  the  b iodegradat io n
potent ial  o f  1 ,4 -d ioxane  in  r iver  , so i l  and
activated sludge samples, Biodegradation,21,
2010,585-591

13
1,4-

48
, 2014, 66

14 1,4-

, 23 ,
2014, 507-508
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pH 25 27

pH pH
25

27 4 pH 5
PP PP

PP 4

15

pH
1 14

pH 3.5
pH 12 5.7

pH 5.2
6.0

25 27
4 pH

pH

1mM HCl 1mM HCl 2
3 0.3mM

4
300 mL PP

pH 8.3 0.1M NaOH
OH pH

2

25 10 2 1
25 10 23 2 26 10 2

3 27 9 9 4

CaO

4
2 5

pH
pH pH
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1
pH T-Fe

d-Fe p-Fe
T-Al d-Al

p-Al PP
2 PP

pH
pH IM-32P

2

PP

pH
2 2 PP

pH 1 2 3
4

0.2 m

2
100 1

JIS K 0102 2013
ICP iCAP-6300 Thermo

PP JIS K 0101
pH8.3

CaO kg/hr

pH8.3 OH
1mM HCl 2 3

2
3 OH

pH
pH4.0 pH

pH4.5 5.5
OH

1 pH 7 1.0
pH 5.0 8.9

2 pH 5 0.5
pH 4.3 6.0

pH 5.2
3 pH 4.8

pH 4.0 4.6
4 pH 5 pH5.0

1 2 3 4
H25.10.2 H25.10.23 H26.10.2 H27.9.9

7±1.0 5±0.5 4.8 5.0
(kg/min) 3.3 3.5 3.2 5.0 5.5 5.0 5.2
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3 pH pH 2
pH

PP

3

T-Fe
d-Fe

p-Fe 2h

T-Fe

d-Fe p-Fe
1 3 4

p-Fe
T-Fe

d-Fe p-Fe

T-Al
d-Al

p-Al 2h

T-Al
d-Al p-Al

T-Al d-Al p-Al

No. 3h 3h 3h 3h
2.7 7.6 4.9 2.7 5.4 2.7 2.4 10.0 7.6 2.4 5.7 3.3
2.9 4.5 1.6 3.0 4.2 1.2 2.6 4.6 2.0 2.8 4.9 2.1
3.1 3.5 0.4 3.1 3.5 0.4 2.7 3.0 0.3 2.9 3.9 1.0
3.4 3.6 0.2 3.4 3.8 0.4 3.0 3.1 0.1 3.1 3.7 0.6
3.7 4.1 0.4 3.8 4.1 0.3 3.5 3.8 0.3 3.9 4.6 0.7

1 H25.10.2 2 H25.10.23 3 H26.10.2 4 H27.9.9
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pH

Fe(OH)2 Ksp = 1.6 10-14

Fe(OH)3 Ksp = 1.1 10-36

Al(OH)3 Ksp = 1.92 10-32

OH pH
3

1mM HCl
pH 3

pH
3

OH
pH 2

2

0.3mM pH 8.4
pH8.4 1mM HCl

pH
2

3 OH

pH4.0 5.5

0.3 mM pH 4.3
99 % pH

5.3

1 pH pH

6 7 pH 7.0 1.0
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OH
3

pH
2 4 pH

pH 7
pH 2

3 4
T-Al

d-Al
p-Al

pH
pH

pH 5.0
pH

pH
PP

PP
3
5

PP

PP
PP

8 PP
PP 3

PP
PP

1

PP

PP

pH 2

PP
5

PP

4

pH

d-Al p-Al
7 T-Al

OH p-Al

pH

pH 2
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2 3
2
2

pH OH
2

3) 2 3
3 pH

OH
pH pH

d-Fe d-Al

d-Fe pH
OH

d-Al pH

d-Al
OH

PP 3
d-Fe d-Al OH

PP
d-Al

d-Al OH

PP

d-Al 1

pH
pH

pH 5.0

pH PP

PP
PP

PP
PP

PP

4

d-Al

PP
d-Al

1

PP

1
1994.

2

(1) 45 13
2003 61-68.
3

32 1 2009 29-32.
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*1

*2

25
2015 6

NoV

NoV-GII.4 50 mL
5

150 L

5 NoV

*1

*2

*1 2 *3

The 23th Seminar on Acari-Disease Interface 
2015 6

1992 4 2011 3
CRP

123 197
123 74

IP

LON-1
Sendai-16 IM-1 Kato

Irie/Kawasaki Hirano/Kuroki
Shimokoshi JG JP-1 6

HHV-6 HHV-7 EBV CMV HSV-1
Parbo B19

123 1
14 Karp JP-1

10 Shimokoshi 3 Gilliam JG
1 10

EBV 6 HSV-1 2
HHV-7 1 CMV EBV HSV-1 1

*1

*2 MFSS
*3
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64
2015 7

74
2015 11

24 25

10

26 12
27 2 90

36

2 1

1

*1 *2 3

*4 *5

64
2015 7

Kato Kakuma-2
Shimokoshi

Matsui
Ot

1.0E7
1.0E5copies/ml 100 l

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

1 1 8 9 1~2
DNA Real-time 

PCR Ot 1 ml
2011

2013
26 Ot

Ot A
1 6.5E3 B 3 1.16E3

9 A
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10 B
A 1.0E5 B 1.1E5

Ot A
2 1.1E4 B 5 3.1E3

1 C D

Ot
A B Kakuma-2 10

Matsui 100 1000

Ot
DIC / 4.8 DIC

/ 5.5 1.1E4
DIC / 4.0

2.3E5 DIC /
/ 20
26 Karp

Ot
26

DIC
1

Ot

*1

*2

*3 MFSS
*4

*5

*1

*2

110
2015 10

NoV

NoV-GII.4 50 mL
5

150 L

11

40.6 33.5
34.7 32.4

*1

*2

*1

36
2015 11
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RNA
RT-PCR

NoV RT-PCR

SaV RT-PCR

SaV-RNA

cDNA PCR
LNA

60

10-4

SaV RNA

10-5

SaV
10-3

(PANR-SV)
10-5

SaV-GII GIV GV

SaV

*1

*1

36
2015 11

NoV

PCR

dUTP UNG
(Uracil-N-Glycosylase) DNA

2nd. PCR real-time PCR
Ct

1st. PCR
dUNG 104 /20 L

T U PCR
2nd. PCR real-time PCR

101 102

/20 L Ct 6.2
103 /g NoV

13 14 35 /g NoV
17

1st.PCR UNG
2nd. PCR real-time PCR

Ct 20

*1

*1

63
2015 11

NoV
NoV

SaV
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RNA

NoV RNA

SaV-RNA

cDNA PCR

10-4 800 bps

SaV
10-2

LNA
60

10-4 SaV
RNA

10-5 SaV
10-3

PANR-SV 10-5

SaV

*1

*1

26
2015 11

NoV
NoV

SaV

RNA

NoV RNA

SaV-RNA

cDNA PCR

10-4 800 bps

SaV
10-2

LNA
60

10-4 SaV
RNA

10-5 SaV
10-3

PANR-SV 10-5

SaV

*1

*1 *2

22
2015 11

2014 9 Rickettsia 
helvetica

1992
2011

1995

2014
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1995

2015 9 7
8 9 5

0
18

1 1
1 R.asiatia

R.helvetica
17kDa gltA

PCR
R.helvetica 2014

100
2015 3 6

2 1
1

Candidatus R.tarasevichiae
6 9

3 2
1

R.monasensis

R.asiatia 3

*1

*2

*1 *2

50
2016 3

25 10 26
10

MO JIS K0102 pH4.8
pH

pH 2 20,000 
L/min

CaO
25 pH

100 m
A pH(7 1)

pH3.5
26 A

40 m B pH4.8
H25

A pH2.7
pH7.6 26 A

pH2.3 pH10.6
B pH4.5 pH4.8

C pH
4.0 3.8 A pH

C
C 26

110 kg/h MO
25 (206 kg/h)

pH

*1

*2
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*1 *2

Infectious Agents Surveillance Reports, 36, No.5, 
2015, p15. 

A

5 1 13
1 2

4
1 50 15

A
HAV IgM

PCR
RNA

3 HAV
semi-nested RT-PCR

2 615 bp

IB
IB

2014
5

3 4

A 4
1

*1

*2

Hiroyuki Saito, Miho Toho*1

Tomoyuki Tanaka*2, Mamoru Noda*3

Food and Environmental Virology, 7, No.3, 2015, 
239-248. 

Various methods to detect foodborne viruses 
including norovirus (NoV) in contaminated food 
have been developed. However, a practical method 
suitable for routine examination that can be applied 
for the detection of NoVs in oily, fatty, or emulsive 
food has not been established. In this study, we 
developed a new extraction and concentration 
method for detecting NoVs in contaminated 
composite meals. We spiked NoV-GI.4 or -GII.4 
stool suspension into potato salad and stir-fried 
noodles. The food samples were suspended in 
homogenizing buffer and centrifuged to obtain a 
food emulsion. Then, anti-NoV-GI.4 or 
anti-NoV-GII.4 rabbit serum raised against 
recombinant virus-like particles, or commercially 
available human gamma globulin, and 
Staphylococcus aureus fixed with formalin as a 
source of protein A, were added to the food 
emulsion. NoV-IgG-protein A-containing bacterial 
complexes were collected by centrifugation, and 
viral RNA was extracted. The detection limits of 
NoV RNA were 10–35 copies/g food for spiked 
NoVs in potato salad and stir-fried noodles. Human 
gamma globulin could also concentrate other NoV 
genotypes as well as other foodborne viruses, 
including sapovirus, hepatitis A virus, and 
adenovirus. This newly developed method can be 
used as to identify NoV contamination in 
composite foods and is also possibly applicable to 
other foodborne viruses.

*1

*2

*3
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*1 *1

Infectious Agents Surveillance Report, 36, No.8, 
2015, 161-162. 

2015 27 4

PCR

4

4 10
4

PCR
C. jejuni

Penner 3

Lior 4
2 PCR

4

Penner PCR
Penner

*1

Takayuki Konno, Shiho Takahashi 
 Yuko Kumagai 

Jpn J Infect Dis, 69, No.2, 2016, 161-163. 

A total of 37 Salmonella strains were collected 
from medical institutions in Akita prefecture, 
Japan, in 2010, 4 of which were serotyped O7:-:1,5 
by standard serological typing procedures. The 
frequent isolation of the O7:-:1,5 strains raised the 
question of their phylogenetic origin. Among 
Salmonella O7 group, S. Infantis (O7:r:1,5), 
Thompson (O7:k:1,5), and Bareilly (O7:y:1,5) have 
been often isolated in Akita prefecture. S.
Paratyphi C and S. Choleraesuis (O7:c:1,5) have 
been rarely isolated from diarrheal patients in 
Akita prefecture, but it have higher mortality rates 
in humans than other Salmonella serotypes. 
Therefore, we designed four primers targeting the 
central variable regions of the phase 1 flagellin 
(H1) gene, fliC, to detect H1 antigen, ‘c’, ‘r’, ‘k’ 
and ‘y’.
We could successfully serotyped the O7:-:1,5 
strains as S. Thompson by PCR-based serotyping, 
and PFGE analyses indicated that these isolates  
were derived from S. Thompson isolates from 
North area of Akita prefecture. It will be concerned 
for public health whether the isolation of such 
atypical monophasic variants increases or not. The 
PCR-based serotyping is useful for the surveillance 
of Salmonella infections by atypical monophasic 
variants as complementary tool of the classical 
serological typing.
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