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Enhancement of Norovirus Detection Rates in Oysters and
Other Food Samples by Using Bacterial Treatment

Tetsuya AkiBA™!, Tatsuya TANAKA?, Teruyoshi ARAI!, Yukinao Havasmrl, Kohii Morr!,
Yayoi NocucHr!, Miyuki Nagano!, Yasuko Yoszma! and Kazuyoshi Yano!

*Department of Microbiology, Tokyo Metropolitan Institute of Public Health:
3-24-1 Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan;
2Graduate School of Marine Science & Technology, Tokai University: 3-20-1 Orido,
Shimizu-ku, Shizuoka 424-8610, Japan; * Corresponding author

Factors such as low recovery rate and food contaminants may be responsible for the difficulty
of detecting Norovirus (NV) by PCR in foodborne outbreaks, To detect NV more efficiently, we
introduced a bacterial treatment, in which concentrated samples were incubated overnight with
Klebsiella oxytoca at 35°C before RNA extraction using the standard protocol. Recovery rates of
NVs (GI/8 or GII/13) added to food suspensions in the modified method were compared with
those in the standard methed by quantification of NV RNAs using real-time PCR. Recovery rates
in the modified method were 8.6% for G 1/8 and 11.6% for G 11/13 in 18 oyster samples and 13.9%
for G 1/8 and 19.6% for G I1/13 in 15 other food samples, while those in the standard method were .
0.3% for GI/8 and 0.5% for GII/13 in the oyster samples and 1.9% for G I/8 and 7.9% for GII/13
in the other food samples. These results indicate that the bacterial treatment increase the
recovery of NV from foods such as oysters, suggesting that the modified method will be useful for
NV detection in food samples.

(Received March 3, 2008)
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W,
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Z M\, DNase JATEI i DNase I (TaKaRa) %\ 7z,
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EBBE/BIMEY A VA BEKDO NV ERME) X 100 i
L ORD I (Fig. 1), BEEROBNBOEEE, H+Tid
GI/87T0.3%, GII/13 T05%, hoBARTRGL/8 T
1.9%, GI/13 T79% Th - 7z. ThizstL AT HEoE|
PERDOYHGIE, #+ TR G1/8 T86%, GII/13 T 11.6%,
OB/ TIEGI/8 T139%, GI/13T196%Th -
fo. BHEERIT X 5RO EINE I G 1/8 T 21.9%,
GU/13T312% Th-t. HB, HEHEDLH,DE
i L, DNase MEB%TH ¥ ) 74 4 & PCR TRE
L7c#ER, BIL K oxytoca DDNA K & 3 EBHi
SBRBHRGRE SN L a7z, T, HFIMEH O
FOERRT, ERSRA RIS 35T TSR L
BEDNVEINRE, EEELoMikELEzEITADS
N i, A

-4 %

SEFEE G, BRH, OO NVRBEORES IR
EERIR LG AT 4284, —EONRESTD &
NEEREBL, CThITORLSMIC L 35ETR, &
LB OLHE, R BT 2 AR AR R
EHBRTHTHY, Z0ROBBME» S PCREBIRE
PRBIHEBLESAZLELON:. AT R, ELE
FERTICAIE 20500 LS AUE ST 5 © & o5 i sy
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Table 1. Threshold cycles and NV RNA copies (/test) of standard method and modified method with bacterial treatment

G1/8 GII/13
Samples Standard A3T Standard A3T
Ct Copies Ct Copies Ct Copies Ct Copies

Oyster 1 ud 0 338 9,259 (—¥F ud 0 29.6 49,632 {(—)
Oyster 2 41.2 116 34.7 5,435 (46.9} 35.9 1,934 304 32,869 (17.0)
Oyster 3 377 021 348 5,123 {5.6) 33.8 5,704 310 24,130 (4.2)
Oyster 4 ugd - 0 34.3 6,887 {~) 378 727 '30.3 34,607 (47.6)
Oyster 5 ud 0 331 14,013 {~) 366 . 1,348 288 74,943 (55.6)
Ovyster 6 444 17 33.9 8,727 (513.4) 37.8 727 294 55,018 (75.7)
Oyster 7 ud 0 364 1,987 {(—) 38.0 392 30.9 25,406 {64.8)
QOyster 8 42,5 54 344 6,492  (120.2) 36.3 1674 29.0 67,606 {43.0)
Oyster 9 40.6 165 36.9 1,478 (8.0 35.8 2,036 313 20,675 (10.2)
Oyster 10 429 42 336 10,423  (248.2) 365 . 1420 299 42525 (29.9)
Oyster 11 405 176 34.9 4,828 (27.4) 33.9 5417 313 20,675 (3.8)
Oyster 12 41.4 103 326 18,838  (182.9) 379 690 201 64,212 (93.1)
QOyster 13 41.2 T 118 32.2 23,872 (205.8) 359 1,934 298 49,632 (25.7)
Oyster 14 40.7 166 30.8 54,676  (350.5) 36.4 1,495 276 139,055 (93.0)
Oyster 15 348  .5123 30.6 61,547 (12.0) 321, 13,692 279 119,144 8.7
Qyster 16 36.0 2,518 31.0 48,671 (19.3) 33.7 6,005 28.1 107,480 (17.9)
Oyster 17 39.2 379 323 22,500 (69.4) 35.9 1,934 28.9 71,180 (36.8)
Oyster 18 418 81 34.9 4,828 (59.6) 36.2 1,657 203 57,926 (35.0}
Mean 404 6564 336 17,194 (31.1) 36.0 2,705 29.6 58,706 (21.7) .
Sashimi 36.8 1,568 33.2 13,208 (8.4) 31.2 21,768 28.2 102,084 (4.7
Steamed chicken 347 5,435 30.6 61,547 (11.3) 20.6 49,632 27.0 189,415 (3.8)
Rice 352 4,043 30.7 58,010 (14.3) 20.3 57,926 2756 146,405 2.5
Pear 38.6 540 34.2 7,307 (13.5) 333 7379 31.6 17,715 (2.4)
Tofu 36.9 1478 324 21,207 (14.3) 32.7 10,062 283 96,959 (9.6)
Tsukemono 357 3,007 347 5,435 (1.8) 316 17,715 318 17,715 (1.0
Bread 33.1 14,013 31.3 40,669 (2.9) 29.1 64,212 28,5 87,467 (1.4)
Fried chicken 34.0 8,226 313 40,669 4.9) 29.2 60,988 276 138,056 (2.3
Salad’ 40.8 147 40.3 198 (1.3} 345 3,977 321 13,692 (3.4)
Cake 35.0 4,551 314 38,331 (8.4) 204 55,018 26.9 199,428 (3.6
Stew . 405 176 333 8,259 {52.6) 341 4,887 30.7 28,163 (5.8)
Gyoza 357 3,007 32.0 ° 26,873 (8.9) 28.3 57,926 274 154,145 (2.7)
Scrambled eggs 345 6,118 30.9 51,533 (8.4) 28.1 107,480 275 146,405 (1.4
Cookie 35.9 2,671 31.3 40,669 (15.2) 292 60,988 2759 119,144 (2.0)
Hamburger 372 1,238 365 3,385 (2.7) 32.1 13,682 30.8 26,749 (2.0)
Mean 36.3 3,748 329 27,887 (7.4) 30.8 39,576 28.9 98,969 (2.5)
PBS 1 312 43,147 ° 306 61,547 (1.4) 27.1 179,905 27.0 189,415 (1.1)
PBS 2 309 51,633 307 58,010 (1.1) 27.3 162,293 27.0 185,415 (1.2
PBS 3 : 313 40,668 30.1 82,745 (2.0 274 154,145 27.2 170,872 (L1)
PBS 4 313 40,668 30.6 61,647 (1.5) 277 132,073 27.6 - 139,065 (1.1}
Mean 31.2 44,004 305 65,062 {1.5} 274 167,104 27.2 172,189 (1.1}
Viral fluid 28.6 201,071 25.1 504,045

ud: undetected

* Ratio of copy numbers in the case of A3T treatment to copy numbers in the case of standard treatment

DHE, BEERE bOTH B, BEETE, BELED
Bl I AR A O SR E M AR & 10,000 rpm,
20 AREBLMIEL, R & ORHLTTH & ShTVA,
Lal, CoEOLER NV EIRRE—EEEmLT 5
BALMTET T 2IBA0MESRELA, Rehg s
T 2B, HAWRT- 0 E S BRIV ST 3 B

DB TREY. O &S, SROKRITTIIENEE A

3T B & HEBRLVEDRELNIEITERTA I & L.
Escherichia coli T & 10 BOME & A +HAEH
HAHBROBRICBWT, BLEVWEAINEERLLK ox-

yioca ZSEORMERME L UCHYW, SuERE:
ARUEERE LT, K oxwtoca RHEHNS { ofEEY7 3
BRI L CHRBEEEE LT A LRSS hi &
BEHLFEL 7T ASTEOHFRENED O - -8R
Tld, K. oxytoca i & 2 I T h & O &S ESRMY I
CRARE, FRRAENTH-HAOEEL LN, BT
SEHEI0EESZ VI 1/108E LB, BEi
% 48 B+ TERE L - BS0ENYRICIIE & A &)
BEONTZh o LT, SBRIVSEREOEN
HECPHEEEONEERINT 3, 53V iIAREIcEY
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Fig. 1. Reccovery of NV from oysters, other foods, and
PBES. a: GI/8, b GII/13. Data indicates %
recovery rate with standard deviation

SR CERTACEREERET A LT, &
SICEMNRNTE 5 &icliFd 5, PCRRIGEEV S
D OFMMOBREEE LT, BELOERE, 74V
¥ — R LIV A 2 9 0054 S h T a0, WE
TRV EREISR L REPHEE Y NE LI, Bl
T & NV 2508 5 C 2B BEThE T &
o, BRSO NVERHEL 1l >OFRAE2 RS T 3
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