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Noroviruses RNA detection in
contaminated foods by a PANtrap
method

Hiroyuki Saito , Tomoyuki Tanaka"'
Miho Toho™? , Mamoru Noda™?

Tomoichiro Oka™ , Kazuhiko Katayama™*

The 2", AFSA Conference on Food Safety and
Security
20144F8 A, 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 GIl.4 stool
suspension that includes 10° copies of NoV RNA

into 10 grams of potato salad and stir fried noodle.
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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 GIl.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 potentiality of the
PANtrap method for the detection of food bone
viruses in contaminated food which bring many
advantages to prevent food-borne gastroenteritis.
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IZOW T EEEN 2 S TWD (5 106 A7
ki) . —J7, SaV ICBIL TIx, EMEHIK
(2% 2 RT-PCR OISR ITHE SN TS S
DD, ZHbE/N N TIECHWDTZHIZIE,
WO TRE(LZITOLER D H, RUFEIE, 3
¥ N TZIEIT L o THEHE S 4U72 SaV-RNA @ fik
Fafmib L, EEOETHBELICIISTE D
bOETHZEREHMELTND,

cDNA DB R AR FNZ BT, PCR TORR
HIBRZ L 2 A, REKICEDHRT
I3 RT-PCR I LY 10* A E T 800 bps D
HAWE N> ROSFEGR T 7228, Ru b T iEMmiy
EELARRITIE T HEROIERFFE S KR
%<, SaV HROBME Y RIZ 107 A RETL
DRI TE e hote, T=—U U 7iRE% 60C
WCHRELTESAE, Fo 467 I74~—%Hn
THWER GRS 1T > o2, 7HEHko Ik
FRE N NIZHEMTZ 2 < ko7 b DD, SaV H
ROHIE A RIZ 10 FHRETLIARD LA
Mol INAEBf#iZEANLLE T T4 ~v—2HWn
T, 7=—V U 7E%Z 60CITRELLLE Z
A, Ny R ZIEMEMEETTYH, 107 R E
T SaV HIRANY FOBIZE TE 72, KRIZ, RNA
EREKCTEEFRLE-LOET VA LT T4
~— TR AT 25 AI12E 107 HmIRE T
SaV DN RRBH LT, /v b Tk
WMEHE T TIZ 10 HRETCLIARETEARdo
7o WHRE ST 7 Z A ~— (PANR-SV) %
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AnsZETI0°mRETHRETED LT
o7, ZTITHLALEKE BMHMRED Sav
RAEIC NN NTHEEZEATLIRICARES XD
nie,

E R A BREEIIZE v X —

2 [N Y E AF 7R T

BE B LTI DY RO ME Orientia
tsutsugamushi DEE & EFELFIICET HBR

e, JIRSCE™, EHfic
ZREEF7, MEBEK™

25 24 [BIFK [ b 3 A A B S bF g 2
2014 4 12 A, #HT

DO N HIE O IE R AR Orientia tsutsugamushi
(Ot) FMIFRIZ KV ~ 7 R ZkF5 5 HME R
Y, B RBENICHET D EEINDHD, KRR
BWTHAET D000 BFEE ORKIER TS
FLbIh—% LR, 22T, BELED
DVIXI BN D SN Otk D 2 b, #
MR DL SNDMERD 2 FRIZHO>NWT, «
7 AR T B B RO RERE & izt Ot =
A RENICER L, IFE CTHEIRT
2011 #-~2013 TR AE LT-> 0N R B 26
%l (DIC ff¥&/iR% AT 8 il & DIC PFF/1G# 4 4
Bil 72 & N DIC FEOFFE/IRHERT 14 B1) (22T
bERL, P at—HOLEEITo7D THR
HT 5,

~ 7 A$EHEIZ X Kato B Kakuma-2 £k (Fhiz:7
B B Sk) $ X OF Shimokoshi % Matsui ££ (95
B BE Wk M L, mERIX, L929
fa CH; &% DNA fiiHit:, 2 v —HoEEICX
WYy FTEKE 1.0E7 B L O 1.0E5
copies/ml (ZFHE L, HHRAIRE 100 pl # ICR
~ 17 A 254 (1.OE7 : A&, 1.0E5:B#f) , ICR
Nude <~ 7 A 28 (1.0E7 : C#, 1.0E5: D #¥)
DIENEICHERE LT, TD%, ~ 7 ADHNA - 17
B L R O o MmAe 1 B 1[E 8 H AT
W, 9 BHHLBEIZ 1~2 BEICITo 72, v U AL
X, Ot Bk & L IAAERIC DNA i, Ot
a—HAETEL, SO 1ml H72 0 ([THE L
TP BIME A RO T, BEMERTO Ot E&E DA

BRIZAT - 72,

E AR OB SRICE T D Ot B BIAA IR, A
BN 1HE, BEER2HET, 20kar—¥#i
L, 9 HAIC AL, I0HBIZBHOY
UANEFAE L RNy LT, T DR
T ABEIX 1.0ES, BEEIX 1.IES Th-o7=, —H,
39 AR O BERE R TO Ot M BRAA I, A BEDS B2
%2 HEH, BEE®S HETh-T, TDH,
B EUIBEE RN R, A BEIX2 BH,
B #£/X 10 HH (7.1E3) M&E&fET 11 HHLL
FBRIZ AR E 2, ~o A1 » ARIEF LT,
CHL DEELFERICTHRTE - WERE KA HEREL
Tl A, MBI T LA, SECRO Ot =
E—HE, A BB BRI B L CHEBAESK 10
%, 99 RER2Y 100~1000 {5 T - 7=, haEA
BRI, 9B LD b~ U A KN TR HE I
T 50, WFISENREIZEDT, v U RITE
WCEDLHDEHELE L, BEMEFTDO Ot ©=
v —#%, DIC FEPFRABERH CEERHA 4.8
H) & DIC ff5/iaE#% 61 (A 5.5 H) OF¥E
IZHIZ 1.1E4 ThH o 72, —F, DIC OF3E/I6I#HI
i ([F 4.0 H) 1%, ¥¥) 2.3E5 & DIC JF /G HE
#% LOIEDFRABERIBI O 20 5 Th o 7=,
MyEHURM 2 & 26 #1342 C Karp G &
HWr & vz 23, 2o 5 B DIC JFFEARERTO 5/8
#, DIC FEDFFE @ 3/14 I~ 7 21Zxt L T
P JP-1 BUEYTH Y, [FA T AR E & i
Ot ERMEICENRD b, 26 Hlo %
BORIE~Y— I —DOERBEZFIIRBRHNTH D
23, DIC ff3&, FEOFFRBIOFhIRE E TO H K
ZXbTN1 B THoT=, SRIOKHFT, EHIE
BB EI2iE, R OFDERIC IV BN TO Ot
B A B2 IE T 5 2 L o EEN M 2
E—EOERIC K DBE B FHATINT,

s el VR BR B A R A R T

BT B Y E SRR ZE T

3 RE VR R R S (R ER R

A B R R B ZE T

MEBEBIZE TS Rickettsia helvetica B&EH

YT ZRIBREGI MR EBRREERDRE

Ve, FIHFEEY, R0 5
BBt 7, ARG T, RO
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LRET
H2lm Yy F TS AR ES
2014 45 12 H, B4

KHEENIZEWT, w4 =filE s LT%2
L7ERENSHEE Sz~ % =5 5 Rickettsia
helveticaS i S vi=7=8, TDOHOHFAE L B
T THET D,

BAEIL69F Lok, 9 A28 B, Bk H B 4 5 & %< (L,
BH, BRIEHOMEDIZZAT <, 94300, FE
wxi, MARKERZ Y=y 7 2HN=2,
BEH DX 1T I, I ) v A v
(200 mg/day) #10H RIARA, B HRAE %8 2L
72 EOIEIRD IR FE FE R,

M Lz~ =fiIe VY M~ & =DMk
MThoTo, ZOHRMENSLDNAZAH L17 kDa
BELOgtATEIKICHK 1T DPCREBEEIONX A4 L7 b
V= ALK VALERREY 7y F T BIsF O
it & o R 24T o 72, T ORER, B
H X725 T D3R . helvetica & FHIRITE S & W™ 2
ENRENT, Fo, BEMKE -~ X =Kk
#6108 B (10/9) L21HH (10/20) (ZERHL
L, LBEEARE, SFTSH L OVEF TR O Hi A ) &
AT > TS PR M R TR SN2 o 7o,

102612 Y HEEM & S DB » F O
AN BEY OMITETY7 7RI L DTV
ETiTolz, Y~ h=w& =43, ¥F v HX =00k
A LR SR S 7208, BT 0 & FLBEEAEE V)
FyFTIERBHER o, REIT~ X =
WL % O T & FUAERIR GBS R L
B e KRR ZEnTEboEELLN
Lo BKERIL, 2o Bl 0K & M IREH %
B EHEEEEEROBERE SO DLIH N &S
TELEN, SRIOEFICLVEEREY 7 v F
TIEZ DWW T b BRI IR & St L, 5 & e
T2 EHICRNO~ X =B RREZEET S
VEM ARSI bR, £, BE, BYYE
BB W TR japonicall S DRLBEEKE Y & » F
TRGE IR R E 7o TWR WA, SEFEOD
EERICBITD2BEERETEE 2, TOFEER
&L REMEDMANEEND,

TREER 7V =y

PRIRT Y ESIERT

BB VR R S R ER R
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JI\ERHE K UVREDHTKRBIZE TS >
BEDODEE

R SC, VETE M, RS
Y YN

%62 Ml H AARESES
2015 43 A, EIRET

JVERINE 1977 (S52) E D EE AR T3
EET %, BREAITHES KEGEPIETL,
2007 (H19) FIIXABAKRE R AR E LI
B3 < KE BR B AL YA O e R S BREL 2 FE E A
ICHRE S, BREE T, JBRRI o K E ok
DI O\ AR BE s R 2 3% E L, VRS
(AR D IHEKER2EHE (56 1)) | 25KEL,
KERERREZRAMICEL X2, LL,
BRBENOERMED 1 H>THD Y v (T-P) I,
FHZBEL ORI KEREAEELBBL Th
0, 2012 (H24) FEix7AankREAEL, N
BB o KE T E R BEORME L 72> 72,

—J7, BKEREOBEEMREICI Y, NBHTH
HIFFERIC W T, T-P REDMD T W HEKE
MIER ST, T OHEKEE D B IVERIIT AT
% T-PHEEFEMANREIT, 2AMED 26.5% &
REINL TS, ZORRKE LT, RTHHE
o J EMKEDIC T D ERE T-P B HAKO
FENERINTEBY, NEMOKEHED—
HRELTHEBRTE RNV ED, ZhE TK
BRI, @RE T-PBEHAK - HTFK - B
M- 28t s2Ei L C&iz, TOME, &
BE T-PHEHAKORFE LT, HPHEREY I
EAHEINTY COEM, TEmEER TE T KO
HEABIOTHHMANOKHE LEREN S O
AFTREPEERERH I TV D,

LU, ERAZREHEEICE L TR R
M%<, 1993 (HS) FLARE, imipya 42 3 =
NTELT, BERBAPTH D,

Z ZCARMZE T, FTFHHEEEICR T 2R
2 Pk 6 22 T8 K F L OVEBLIN HE 77 K o g
T-P OBRZEET 72012, VVBEEREL
Ehifi L7z,

ZORER, BEMBEKBERKICBTZY
BEEIE, 0.063~2.5 mg/L, ¥ 0.72 mg/L TH
D, BEH LD ORMEVME TH o 7203, JEH LR

MO OPEKIZ L DREBELEDIZ), FEHEEBL T

-
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MEND720, TNOOERNEZERE LM
REENMLETHDLEZ 2 DI, FBIH
FOKH T-P L, 3.7~269 mg/L &R LT,
ZOWEI T TIX, FlEEC TR T-P
BEOE=XY IR RENTEY, BETH
30 mg/L AiEDORENPBRHEHIALTND Z &0
H5FRIER LNV ORETH D Z LRSI,
5T, ToMBIREIFHF 6 FHATiIcB W\ TH, T-P
%9 % PO4JREEEIL MK T0%LL ETH Y,
BEE AR OFERR TGO, BIETHL HIRE
T-P M F/KDEBEHIC K 2 R PR R
JEARICKATND Z ERRE ST,
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2. fhEEIBHE

REBEARBKICEKHIKXEREEDIZIANICHE
SMHERADRERHNEHAETERICONT

MR EET, REES, R W
Gl PN T BT

SEBENSE, 39, 2, 2014, 10-15.

WHAREXKOBEH ZEE LT, KET%HED
VAN 6 7 FiF O BESE M AL FR i 5% (2 5 W) C i L 7=
A TR T3 KOV A 0 565 BEIEY) 1A 8 AL
HIZBWT, BB ERAT% IS 5B ER
BBl o g e O I E & FE e L 7=,

ZORER, HIFK - BFK, WK, 15E,
JEEERE D, Mt > T AT HERT - %
EnThrbbiztAEHanenro, +
HERUBE N ST MEE S A S A,
YU A 137 R SN E AT FRTRA T
67 BEAKT 9 fefk (13%) , FHEFA TIT 135
e 36 ik (27%) ThHho7z, 2D H by
A4 LB SN0 EEHAEICBT D 2K
KDOIHTH -7,

T UL 13T OHRBBE S ZBREIZ OV T
EXF = T4V RBEREORELEEDbR
5, B UL 134, BT UL 137 O ST
ENT2BEIZOVTIIEEFE — B F K OK
BHKBINTZEBbRDMR, B U A 134D
M 1L 6.2 Bg/kg, 6.4 Ba/kg, &7 A 137
DR 1T 12 Bg/kg, 6.8 Bq/kg & K WEE T
ol

Iz ent, KEREMZ AL DK
FHRED BTV 2 <, IRV & 1T > 72 i 7% O
AERFE~OBEMEE Y T LOREEBRET D
VBRI EHER SN,

R R R AR B R A il BR B D

CoorfREERE YV ¥ —

Epidemiological Evidence of Lesser Role
of Thermostable Direct Hemolysin
(TDH) - Related Hemolysin (TRH) Than TDH
on Vibrio parahaemolyticus Pathogenicity

10 2014

s
afn

Shioko Saito , Yoshito Iwade*',

Eisuke Tokuoka “*, Tomohiro Nishio >,
Yoshimitsu Otomo *, Emiko Araki >,
Hirotaka Konuma"®, Hiroshi Nakagawa%,
Hiroyuki Tanaka"’, Kanji Sugiyama”,
Akio Hasegawa ®, “Yoshiko Sugita-Konishi"®’

and Yukiko Hara-Kudo™®°

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.
"I: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.
*:Hirosaki University, Hirosaki, Japan.
S:Department of Fisheries, School of Marine
Science and Technology, Tokai University,
Shizuoka, Japan.
**:BML Food Science Solutions, Tokyo, Japan.
*7:Japan Food Research Laboratories, Tokyo, Japan.
8. The University of Tokyo, Tokyo, Japan.
*:Division of Microbiology, National Institute

of Health Sciences, Tokyo, Japan.

2> DA HRYE ]
1 R B 1
%, 33,12, 2014, 1249-1255.

D D N KB W X Orientia  tsutsugamushi
(O.tsutsugamushi) % PRA T 5V T LT DY)
MIZRESNDZ EITLY, BEE - BT 52
PEFRIBIE T, FEYEIEIZ H D < SR YLIE %6 A 8 )
AT, ABURGYIE (S B S L D U HR
Thd, BEBRAETET V7~ 7 ~K
SEPEHIS I 0T T2 IR IERICIE S, HARERNIZE W
TIL, “FR40061 /1% O BEIAERE N & D03,
FAERFINIAN Y 7 —OFEEE O L) GBI
X RN D D, oo HRIFIE, AICE
JEAL LINZS, DICOFRICLVIEIZELILZER D
L7129, BRHEZW L EERIGENNLATH D,

DOPHIFIZIE, ZKREHEEIEIND TR
LRgE Lo 32, THILA) &EERn
DYV LY DORERTEHDRERENET S
DN, T O — ) 722 A AL IR R A T,
il B & DR & fEEZ I ER T A IERE S
LIRS TH D, MEZWIZIX, BET2
Wik & 2 WX F 2 WHE RN T H 5 03,
WTN L OORRFEEBET H 2 EAHHE L
L7, BESOFEMRBEZ D RHZ W & IaE
DL, L, Z OREERAEZ KL 5s
TELOMEMEEENZ 2V &iTz, %t
JETELHFERNBES N TV HHEBE LS L 2
EDD, RIS THE IS 2072 0
Bl hnwtBbnd, o, HmHEIZ
BOBEBERKBEI ATV N ELEZLND
T, ERER L ARG AT OB D T,
FRAARE O RER) 728G & — XA T A D5
b, Mt~ D E W) 2215 IIEAE DAL NS L E
5o

FEEB[ZHE T BShimokoshi B DDA HIFD
R M EFIRE

R 7, SREBL O A, ks, HBEEA

HrAE W, 65, 4, 2014, 183-188

DONWIFY v F T Orientia tsutsugamushi
@ Shimokoshi B2 & 2 LB 135 & S, £ D
IR AR S B R B I S W TII AR e 3 %
VW, i, FKHEIRIZI VT Shimokoshi
T A BURRR A X BRI EL Y Adu7z 2009 4R LLBE O 4
AT 5 SEB] O Shimokoshi -2 -2 23 HUJE & N
R Iz, ZHEREIC, BEORWH LS
WIERZFERFN L EZ A, BARICBWT
1992 42~2012 (2 15 JE ] @ Shimokoshi -2
WHIFRIEAEL TV Z ERMHRENT-, Zh
SiE, BIERID S HIEGE S 2R R ERG %
RLTWe, BAERMITE GAMS 6 A) &
(10 H& 11 A) T, MssXRoIbE» S
HicE TR LA TV, F72, Shimokoshi &
% B & L7z PCR primer 3% 5t L, 3 MK
HZOMD DNA i L7z, 612, 1fl0HE
FIPHENTIL2H4E & 725 Shimokoshi i U /-
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vF T ESEE LTz, £72, 1ISEMDO L, 24l
XY PR E HE S, DOoON R E R E
ENTW, ZTHIXYRFFUARAEICHEHN L TV
72 HE%E 3 HLUF (Gilliam, Karp, Kato) & Shimokoshi
PURII R ZOSEDRIEF IR N Z L N ER & &
Zohbd, BAIEDOF, < OMAEKEIZE N T
Shimokoshi B (X H # A ICEL D AL H AL TV 722
W A %13 Shimokoshi BB W T,
M) 7 EBREZW AR OBENAEEN, izt
(S 2 9 SR O B REA & N 2 — R BT A
FERAENREE D,

TR KRR R A %

B BRRMH - S EWY OFTREE

Wik, BE o fy

iR AR EE 2015 (AEBITR) | 2015,
607-617.

NN s NIy TEFTRELNDD
UANAREETH Y, BEE EIXFEO MDA
Z 0, N7 YT X EORKIEHN S DR
7R E SR, ZERARMICHEIET LN TE
Do RBEIEITANAEHRT DD HRE
AT 250, 2 OREETIIU ALV ARKRNH
RIIAFTTERNZ D, UANVARFRNH
oKz, Tor~rnu7 ) o ®BEIEZFERT 5
ZlilhD, EOYE, BEEER RO YAV
AERANT, KIETUANVAREIRTE D Z &
(HEGETH D) 2B L TEBLERH D,
KIETEHE LN EHTIZRKRED T N U ERE Ak

104 2014

DODNASRNANE EN DD, TPV HRE K
JEEB K OPCREISFICHEL, ZTORREE LT
RO AR T EREICHEL RETTOT, &
Bt DARE O BAEIZ DWW TRIETHRE To
HHAMZBRIEL CTBLERDH D,
U [ ST SR R S R A AT R T

—KRESXREELR (SSCP) fi##Tix
TR
A on AR B A FEEE 2015 (BRAEHR) |, 2015, 648-656.

1 B AR SO B R R (K 2> B RT-PCRIC & - TR
HMEnz v A V28R ZAT L, REZEHIZ
VELRBZAHE®RZ S5 729012, PCRIGIEEY
D FFHN 2R ET D HIEDPH LD Z &N
%\, — G T, TS XEPCREEM DL\
HBallid, ETOEREOEIERIIZRET S
DK ZE T 570, ?‘TBZJ:O)?W?TFPJ: )
HENRHE LW EREESND, 22 TR
% — AR E ARG 2 (Single Strand Conformation
Polymorphism : SSCP) fi##r k1%, HiHAd Y Z D
bOEFDZ LI TERVWDY, —HEDENT
BRIKE N FOMBENRBICE#HT DS L0 )
BEXRD D, £, BEEEEOEERS N ELE
LTWTHBZDEEMITTEL LW IFIARGH
Do ZNHDOMWEE S LICELEDPCREY DI
LA ORFZFRFICRET 22 LNRTELD
T, HEHEGER O 2K G L R HICHEET 50
W23 LT\ D,
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