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Outbreaks of Gastroenteritis Associated with Norwalk-like Viruses Occurred in Tokyo(1997.11-2000.3)

YUKINAO HAYASHI", KOHJI MORI", YAYOI NOGUCHI", YUKIKO SASAKI",
ATSUKO NAKAMURA", MAMI NAGASHIMA", YASUKO YOSHIDA", ICHIRO HIRATA",
HIROMASA SEKINE®® and SATOSHI MOROZUMI=®

In May 1997, the Ministry of Health and Welfare regarded Norwalk-like viruses(INLVs)as the causative

agents of a gastroenteritis outbreak. According to the change in the Food Sanitation Law which added NLVs

as causative agents, we started to diagnose NLVs infection by two steps in the Tokyo Metropolitan Area.

RT-PCR for screening and dot-blot hybridyzation for confirmatory test of NLVs infection. Between November

1997 and March 2000, 5124 samples from 413 outbreaks of gastroenteritis were tested as viral causative
agents. Of these, 1465 samples(28.6%) from 247 outbreaks(59.8%) were positive for NLVs.

Recently, the number of gastroenteritis outbreaks occurring in nursing schools, kindergardens,

elementary schools, and nursing homes for elderly persons have increased. Contaminated shelfish, most

important vehicle of NLVs-related outbreak of gastroenteritis , were not served in these cases. In most of

these cases , there were signs of person-to-person spread of infection rather than food-poisoning. The

importance of virological testing during outbreaks of gastroenteritis will increase in the future to determine if

the outbreaks were caused by food poisoning.
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TableO O Sequences of primers used for RT-PCR

Primer Polarity
name Position Primer sequence (5'-3)
RT
NV35A 4944-4925 0 CTT GTT GGT TTG AGG CCA TA
NV35C 4944-4924 a CTT GTT GGT TTG AGG CCA TAC
MR 4 4942-4925 a AGT GGG TTT GAG GCC GTA TT
1st-PCR
NV36 4475-4493 a ATA AAA GTT GGC ATG AAC A
MR 3 4473-4491 a CCG TCA GAG TGG GTA TGA A
2nd-PCR
NV51 4878-4859 ad GTT GAC ATC TCA ACA TCA TC
NV 3 4673-4692 a GCA CCA TCT GAG ATG GAT GT
NV81 4872-4853 0 ACA ATC TCA TCA TCA CCA TA
NV82 4543-4560 a TCA TTT TGA TGC AGA TTA
SM82 4543-4560 a CCA CTA TGA TGC AGA TTA
LV82 4543-4563 0 TCA CTA TGA TGC TGA CTA CTC
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2x proteinase K Buffer

20mg/ml proteinase K

10% cetyltrimethyl ammonium bromide (CTAB)
4M NaCl
Phenol/chloroform/isoamylalchohol (25:24:1)
20mg/ml glycogen

3M Sodium acetate(NaoAc)

Ethanol

DDW

Sample 100 ¢ 1
2x proteinase K Buffer 100 ¢ |
20mg/ml proteinase K 5u 1
1 37°c 30min

4M NaCl 50 u 1
10% CTAB 50 1
1 56C30min

Phenol extraction
| Centrifuge 12,000rpm 10min 4°C

Aqueous layer 250 p¢ 1
3M NaOAc 25 p
20mg/ml glycogen Tul
Ethanol 650 1 1

1 -80°C 1 hr

l Centrifuge 14,000rpm 30min 4°C
Pellette

Pellette air drying

Resuspend in DDW 30u |

Fig.O . Extraction of viral RNA by CTAB method.
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Reverse transcription mixture
20.15u1
10x RT buffer 3.0 pul
2.5mM dNTPs 4.0 ul
40U/ u! RNase inhibitor 0.1 g!
AMV RTase 0.15¢1
18t-PCR mixture
DOW 41.9u1
10x PCR buffer 5.0ul
2.5mM dNTPs 2.5ul

50u M primer NV36 0.2u1
50uM primer MR3 0.2ul
5U/ 11 Taq polymerase 0.2

2nd-PCR mixture
DDW

37.8ul
10x PCR buffer 5.0ul
2. 5nM dNTPs 4.0u1

50 M primer NV81 0.2ul1
50 M primer NV82 0.2ul1
504 M primer SM81 0.2u1
50u M primer LV81 0.2ul
50 u M primer NV51 0.2u1
50uM primer NV 3 0.2ul1
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5U/ 11 Taq polymerase 0.2ul

RNA sample 2.0ul
50 u M NV35A 0.2ul1
504 M NV35C 0.2u1
50uM WR4 0.2u1
1 70°C 10min
|l 4C S5min
RT mixture 27. 41
1 42°C 20min
194°C 5min
18t-PCR mixture 50.0u1
94°C 5 min
94°C 1 min
40 cycles |:55°c 1 min
72°C 1 min
72°C 10 min
1 store in 4°C
1st-PCR product 2.0pu!
2nd-PCR mixture 48.0u!
94°C 5 min
94°C 1 min
40 cycles [55‘0 1 min
72°C 1 min
72°C 10 min
| store in 4°C

Fig.O Detection of NLV by RT-PCR
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20x SSC :
3M NaCl, 0.3M Sodium citrate, pH7.0
hybridization buffer : 5x $SC, 0. 1% SDS,

2000 11

TableO . Monthly distribution of suspected foodborne
outbreaks of gastroenteritis associated with NLVs in
Tokyo.

5% dextran sulfate, liquid block(20x dilution), Year No. of outbreaks No. of samples
. 1:‘“‘ g/ ": degenerated heterologous DNA Month tested positive (%) tested positive (%)
ashing solution after hybridization : 1x $SC,0.1% SDS
Blocking buffer : ECL buffer, liquid block (20x dilution) 97.11 3 0C0) 69 0C0)
Washing solution : ECL bnuffer, 0. 1% Tween—20 12 25 20 (80~0) 224 130 <58-0)
98.00 28 22 (78.6) 261 145 (55.6)
Blot o "V",;'; 'T:":' ol sonttive control 0,541 0 13 13(100) 157 49 (31.2)
products 4 u |, positive control 0.5u
Fix the DNA to the membrane using UV crossiinker 0.8l o 14 10(714) 281 65 (23.1)
1l dry at 50°C Sub
Hybridization buffer 0.125ml/ca’ total 83 65 (78.3) 992 389 (39.2)
i :mb:""""“‘“‘“" S0° 30min 98.0 9 4(44.4) 160  24(15.0)
1 hybridization at 50°C overnight 0 9 5(55.6) 92 13(14.1)
Washing solution after hybridization 0.25mi/cm’ O 3 0(0) 17 0(0)
1l washing at 50°C 15min 0 3 1(33.3) 51 1(2.0
Blocking solution
|l room temperature 30min . o < ) 28 0(0 >
Antibody reagent O 2 2(100) 22 3(13.6)
1l  room temperature 30min 10 2 0(0) 35 0( 0)
'ashilng solution 11 6 <50 0) 162 (32 1>
room temperature 10min x 3 times
Detection reagent1, 2 0.06ml/om’ 12 26 20(76.9) 487 158 (82.4)
1 room tempersture 2min 99.0 14 6(42.9) 81 25(30.9)
Wrap the blots in plastic bag ] 19 16 (84.2) 112 32(28.6)
Place the blots on Hyperfilm-ECL in cassette 0 14 10 (71.4) 08 33(33.7)
|l expose at room temperature 30min
Develop . determine Sub
. 4 ‘ o total 112 67 (59.8) 1375 341(24.8)
Fig.O Confirmation of NLV by dot-blot hybridization 99.0] 21 9(42.9) 261 52(19.9)
O 8 3(37.5) 157 86 (54.8)
00000000bO0o0O0o0oo0o0oOoooooooDoan O 15 1(6.7) 153 2( 3)
00000000000018500000000000 O 6 1(16.7) 43 8(18.6)
00%2000000000038000000001300 . 0C0) 19 0C0)
goooboocooooocoouooooouoooooo . 2 1500 0 2(333)
10 6 3(50.0) 167 46 (27.5)
NLVvsUOOOODOOOOOODOO89.5%0380 0340 0O 11 19 11 (57.9) 367 84(22.9)
goo0o000o0ooooooooooooooooooo 12 35 17 (48.6) 399 102 (25.6)
00000622%000048.9%000000053.8%0 00.0 42 27 (64.3) 467 149 (31.9)
000000000429% 0000000000000 0 35 22(62.9) 371 104(28.0)
00000000bOO0obO0o0oo0o0oOoooooOooDOan Sk|>:| 28 20(71.4) 347 100@8.8)
ul
Dopooooobooonbooooboooonn total 218 115628 2757  735(26.7)
ODoe000000000000NLYVsDOO00000 Total 413 247(59.8) 5124 1465 (28.6)
Tabled . Number of NLV positive samples obtained from gastroenteritis outbreaks.
Year.Month 1997.11-1998.3 1998.4-1999.3 1999.4-2000.3 Total
No. of samples
Sample Tested Positive (%) Tested Positive (%) Tested Positive (%) Tested Positive (%)
Patient 602 305 (50.7) 849 306 (36.0) 1457  625(42.9) 2908 1236 (42.5)
Not ill 116 38(32.9) 54 11 (20.4) 345 78 (22.6) 515 127 (24.7)
Food handler 206 37(18.0) 308 22(17.1) 561 28 ( 5.0) 1075 87( 8.1)
food items 68 9(13.2) 164 2(1.2) 394 4( 1.0 626 15( 2.4)
Total 992 389(39.2) 1375 341(24.8) 2757  735(26.7) 5124 1465 (28.6)
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TableO . Settings of NLV related outbreaks of gastroenteritis in Tokyo.

Year.Month No.of outbreaks positive / tested (%)
1997.11 1998.4 1999.4 Total
Setting -1998.3 -1999.3 -2000.3
Restaurant 40/ 49 (81.6) 24 / 44 (54.5) 51/ 92(55.4) 115 /185 (62.2)
Home 8/ 14(57.1) 19/ 30(63.3) 18 / 48(37.5) 45/ 92 (48.9)
Catered meal 2/ 5(40.0) 1/ 2(50.0) 4/ 6(66.7) 7/ 13(53.8)
Hotel 0/ 0(0) 2/ 3(66.7) 1/ 4(25.0) 3/ 7429
SchoolONursing home 4/ 4(100) 9/ 10(90.0) 21/ 24 (87.5) 34/ 38(89.5)
Other 0/ 000) 1/ 6(16.7) 3/ 7429 4/ 13(30.8)
Other prefecture 11 /11 (100) 10/ 17(58.8) 17/ 37(45.9) 38/ 65(58.5)
Total 65 /83 (78.3) 67 /112 (59.8) 115 /218 (52.8) 247 /413 (59.8)

Tabled . Comparison of oyster-associated and -unassociated NLV outbreaks of gastroenteritis in three seasons in Tokyo.

Year.Month No.of outbreaks positive / tested (%)
Oyster 1997.11 1998.4 1999.4 Total
consumption -1998.3 -1999.3 -2000.3
Associated 48 / 56 (85.7) 15/ 23(65.2) 45/ 72 (62.5) 108 /151 (71.5)
Unassociated 16/ 25 (64.0) 51/ 83(61.4) 70 /141 (51.1) 137 /249 (55.0)
Unknown 1/ 2(50.0) 1/ 6(16.7) 0/ 5(0) 2/ 13(15.4)
Total 65/ 83(78.3) 67 /112 (59.8) 115 /218 (52.8) 247 /413 (59.8)
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Table O . Number of NLV genotypes of detected
outbreaks in Tokyo from April 1999 to March 2000.

Genogroup Genotype No.positive ooo
GO P1A 8 13.1

GO O P1A+P2A 2 3.3
GO P1A+P2B 1 1.6

GO P1B 10 16.4
P2A 15 24.6

P2B 19 31.1

GO O P1B+P2A 3 4.9
GO P1B+P2B 1 1.6
P2A+P2B 2 3.3

Total 61 100

NOTE. Data are no.(%) of total. GO : genogroup ,
GO : genogroup O, P1A, P1B, P2A, P2B: genotypes from
reference 5).
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