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Epidemic of noroviruses in bivalves in Qingdao
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ABSTRACT Epidemic of noroviruses (NV) was monitored in three major bivalve species on

sale in the markets in three districts of Qingdao during Jan. 2006~Jan. 2007. Results showed
that the positive rate of NV infection was 10. 1% in 208 samples of Crassostrea gigas, 5. 3% in
169 samples of Scapharca subcrenata s and no positive samples were detected in 169 samples of
Venerupis variegate. Furthermore, the seasonal epidemic of NV happens mostly in winter from
November to March, and NV was usually detected in the alimentary canal.
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4 Rt B 7e i 3 (Norwalk-like Virus, NV) (Kapikian ezal. 1972), 2002 4E 8 A ,BARREHEILRERLE
WHERFRBEEFMANEIRE. RATRFAERR NV REFERRERDGEHES Y, BE 5 Bk i
#K(Meed etal. 1999), WM, NV @EEMRENLXHTHALLBEAREEM. EFk BEBEBRENHE
HTEEUEAMASEMN GRS DANER REAK=HE O BB, KM . XEMAAFFZERXNRERK
FRRETESRMERER, AP SRR L AERENRN, B NV ABEH. BREBHNE. 58
I RENEPRENVHBERDATE, XXM TFREKFHEVAEZMHEO 288, ARRBERX—AE,
EZEUE BT S RH, M 2006 421 AFE 2007 41 A, ENMAN=ZXELRET FARKE™ N AKEH, EH RT-
PCR FE:#47 NV (M, KB THESHWXE =N 2Kh NV ISRHERFR, ##E -2 THRRENXSE
K= NV BRI ITT 7 &R

1 #EEFZE

1.1 B

ARBHEMREFITA=ZRXREFEAFSHTH@EEASK=SHE . BULK=adE FafrAmg.
JTRBR T TG MRS AT, B KPS Crassostrea gigas & 33t 208 A, B4 Scapharca
subcrenata BE L 3Lt 169 4, 2 B MS Venerupis variegata B 5h 3Lt 169 4~, REERTE N 2006 &£ 1 B & 2007
F1R. HATEARFERRER 1L,

£1 BETEAHSESHAAREYSR

Table 1 Sample size in three districts of Qingdao

T # X Shinan district 4t X Shibei district P05 X Sifang district
¥ &it
H &g FotE il TR MiHg P BT
Sample Total
Tuandao market Xinguidou market Guangraolu market  Nanshan market Fushunlu market
i 39 39 39 39 52 208
Crassostrea gigas
ED
Ht 33 33 33 33 32 169
Scapharca subcrenata
2u

wok 33 33 33 33 32 169

Venerupis variegata

1.2 RBAHZE

.21 REHZFNVHESR

KR 25, A MBS B U RPRAS. MA 7T EEBRANEZE TR REASE., AIRKE
pH5.0,4°C 2 000g BS.» 30min, WETLIE. WA 7 5K pH 7.5 HE RS s (0. 05mol/L Gly,0. 15mol/L.
NaCl), ZETFTEY 15 min %R FR T ;4 C 5000g & L 30 min E FiF. A PEG8000 F 4 CULIER TR
F 4h;4°C 6 700g 0> 30min, WA TLYE; A 0. 15mol/L # Na, HPO, & UL ,4C 10 000g B.L» 30min, X b
B, 20CRERFA.
1.2.2 %% RNA #13

#: B8 High Pure Viral RNA Kit [Roche]f{# Fi 5 B 45, $2 B iR 40 B 5 8 & 9 RNA, A DEPC At 35
B " WK B RAE S RT-PCR #4, —20 CIREF& .
1.2.3 RT-PCR # %

19K Vinie(1996) HEE I FHI (K 2) i LA T AV TRARA A G,
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K 5 3 R Ak N Tris- %2 BEEHME RT-PCR R MM3IH
HCI 50mmol/L,KCl 75mmol/L Table 2 Primers of Noroviruses by RT-PCR
MgCl, 8mmol/L, DTT 10mmol/ 514 2] hrE B8R
L,dNTP 0. 5!1’111’101/1 JV13 gl % Primer Sequence Nt location Fragment size
lp.mol,AMV E%im 5U,RNA Jviz 5~ ATACCACTATGATGCAGATTA—3 4 552~4 572 327 bp
E@jﬂ] fﬁq ?ﬁj 40U, RNA &mj 5“10 JV13 5—TCATCATCACCATAGAAAGAG—3 4 858~4 878

R Ri £ R 42°C ,90min, [z i &5
WIG18 3] cDNA H#E#1T PCR KA.

PCR W& % 27 :10 X PCR Buffer 2. 5u1,dNTP 0. 2mmol/L,JV12 0. 5u1,JV13 0. 5ul,rTaq 2. 5U,cDNA
3ul, KR4 K7 #(94°C,3min) ,30 MEFF(94'C,30s;37°C,305;72°C,60s) , F A 72°C , 7min,

s
2 &R M1 2 3 4 56 7 89 101112131415 16 1718 1920 2122 23

327bp

2.1 BREHMERNESANVHEZER

2.1.1 ARARE&HMH NV ALKRR
Xt E 5 Hh X B 208 A KR A4 w5
A 169 MR mum B S 169 16
R AT T RT-PCR 1%, 2 8 K
S 4 AR SRS R NV RS 4
A 10. 1% 5. 3%, MAAEBERKE (R 3., AkGRRE 1, H,%kiE 9.12.13,16.18 121 2 NV HE
H&,

M:DNA marker;1; FI#E% B ;2. BAMEXT IR ;3~23 . B &

M, DNA marker 1, positive control 2, negative control 3~23test samples
B 1 fR ke PCR U BRIk & R

Fig.1 Electrophoresis of PCR from test samples

%3 AAABRESRT NV HRMER

Table 3 NV test results of the bivalve samples in different months

[=F e 4| BE R BB (R & ¥ B) Sample size (positive sample size)

The time of sample collection 4t 85 Crassostrea gigas E 4 Scapharca subcrenata 4085 Venerupis variegata
2006-01 16(4) 13(D) 130>
2006-02 16(2) 13(L 13()
2006-03 16(1) 13(1) 13(0)

2006-04~2006-10 112(3) 91( 91(»
2006-11 16(3) 13(2> 13(0)
2006-12 16(4) 13(D 13(0)
2007-01 16(4) 13(2) 13(»)

it Totle 208(21) 169(9) 169(0)
¥ 4 # (%) Positive ratio 10.1 5.3 0

2.1.2 XRFEH NV AERR

M R(E 2~E DA RNV HERERARHENELI 6, FEEPEKEBERBOAG. FHFR
£ Z (2006 4F 1~3 H.2006 4 11 A ZWRE 1 A)RER 96 NALU5RE Sk 18 NP, AR ¥ 15 18.8%4;78
A BHEAE AT H 8 AN, FRERFH 10. 300 KPR B R i R 2500, BB SR B FH 15. 4%,
M A~10 A 458 NV R H R 2. 70, B HE R 1. 100, T7E 2006 4 5 £ 8 A 4B M PR K
BNV &,
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2.1.3 TRR#H NV EEERRL
MOAFESTE . HIAMET =R S 5 A RB KR SHE % T 585 & 50445 f 5 b k4 TR R , 45
¥ NV, S NV BEHEEHN 8. 9% ~11.5%, B NV fFHERN 4.5% ~6.2%, ,\éiaiki%‘tﬂ

NV(E 1),
30 g 18
=g 25 o
SE 20 £E 1
#2ogs el
2% 10 2% s
£ s 2 4
0 £ £ 0
\(»a,usbf\%gu\'»\ 0 ~ n o
MG N N Q Q7T NT NN Q N n} ¢\ q, q Q \ r\, \
O H & ‘e (38 O NN Q% &7 N N \ N
SR O &° & O Q O O OO Q
A A A AP S [AITime IS Qb Qb Qb S O Y )
g R e R e i A i P DHEAMIN PN NG ,.19 N SHE N ME NS B [8]Time
B2 sEaERESE NV kR B3 EaiEESP NV EBHE
Fig.2 Positive ratio of NV in Crassostrea gigas samples Fig. 3 Positive ratio of NV in Scapharca subcrenata samples

£4 BERAFAWBERHENE=RT NVHRIYLER

Table 4 NV test results of the bivalve samples in different districts of Qingdao

B NV # i % Positive ratio (%) T H i F (%)
Sample Hi g X Shinan district HidL X Shibei district 4 X Sifang district Average positive ratio

$45 Crassostrea gigas 10.2 8.9 11.5 10.1

E W Scapharca subcrenata 4,5 6.1 6.2 5.3

Ze {545 Venerupis variegata 0 0 0 0

2.2 HIFAEHRARNVHSH

R B BRA Y NV #BRG 307, 16 X 47 26K
o BE B L A5 B o S BRI T I AL AR BB DL R L R P B e
SAEELL, R RAHAR P AN E NV, T s MALA R &
(& D,

M :DNA marker; 1 FH#E3F 88 ;2. 1L AR 5

3 g 384 LI 5 B HE R IR
M, DNA marker 1,Positive control 2, Alimentary canal
3.1 AERAER/F NV BLRR 3, Gill 4, Muscle 5, Negative control

B4 SRS AESAS PCR Y EHER
MRRETIREESHY, B ERKPRHEERRETDFE Fig.4 Electrophoresis of PCR of different

I HALE T AR EEMIEKEAFHEXEAN NV, E%Ik?’? tissues from positive samples

ARG BEAEPEERA, FRHXHTEE=NRXPERTHR

T NV, EALZEERMA 3 M=K ALima R E R ES, X8 T 10.1%(21/208), Bffhd &N
T NV, R HRE T 45,8 5.3%6(9/169) . HEBEITSHFEKEH  EHRKAEDHFR LA R
NV, JUR#E= 2K NV K R E R, XAl R H TILA N R FH I XA MERE IJHERFE I, ®k
A B 15 7K HE B 1 BRI 69— b, Dy R B0 B T B0 8 RURG DX, PR, MUK P AE K IR E N EE . M
LG 6B IR — R T KUR B P8 MR RN A, R TRER S K155 NV, 1 B4 855 /N 7T L
it I8 10~20L 7K , W] LAVR 48 7] BB A7 76 TOK T 9% 8 , S BOHK N B9 8 8 B 5 i o H A B i 7K 3635 (Metcalf
eral. 1979), BHAEFETERERYKER . LEEEARKBARNTOMIERK ZEKKBEEREERA:
EX . RBGERAEN NV RS, EMARSS BT WA LIEE NV, ZEis F8 7 F IS A, ¥R 758 H
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W UTFXUTHRPHER, TR T PR E L, 8O R T R 5 2 1 X
3.2 FEIFEFH NV ERRR

AT ERUEH NV LEARASHENTE  AZENVERYE®EH, N1l AZKE3 A, TE
MRS NVHREREER 25%, FHMEHEERY 18.8%; BMAERNEEEHFER 15.4%, FHHEER
H7 10. 3% ;i 7E 2006 4E 5~8 A 4LWFAMEM PR EI NV BYLE, XE5EIMFEHXIHRBRENE R -
(Burkhardt ez al. 20003 Hamano et al.  2005), 13 B Burkhardt % (2000) & Xt 1991 4| 1997 £ NV
RS EE 1 030 MEBRNEREBENHITTHR.ERENE 12 A EERESE,H 692 fil, KKK 11
A,k 218 61,1 RprA 77 B, 1 2~4 ARE 43 #1,5~10 AERX —-FEE . FBOXRAEWERRES
REBEAARGFEANBRKERA L. LFKER  FEFEHBRK, DL EENERERS, WILEH NV HRES
BE, AT, &FRMMEK S NV BRRAKEE. RERECA N NV RGN #RE, B H R
RBEEMBITAHAABRNAERE ARG RAT NS L L L RAERBIER .

3.3 FERXE NV BHH®R

NV IIEMREERREHR AT (RS . BERRAEIE T, F Sl X EHYGEL D NV 0P85
HER 10. 1%, BT HA BB R REQBE, (UETEEREN NV O R, R E S b X5
NVHBERRAERTE., FHYMARTXHEMHEMEMESIE NVEDL HRHEXRAEE . X
HNVERKFRIGRE-FHEEAR ARFSHX MR TELZLRANZATHERENR.

5 TEHERHGE~ZPINYVHRHER

Table 5 NV test results of oyster samples in different countries

R FEREMLREGEFE—D HH SRR D BHED) by

Country The time of sample collection Sample size Positive ratio Reference

HZ Japan 2001—12~2002—02 - 191 9.0 Nishida et al. 2003
#:H France 1995~2003 300 20.3 Loisy ezal. 2005
W E Norway 2000-—06~2003—06 681 6.8 Myrmel ez al. 2004

%+ Switzerland 2001—11~2002—02 87 9.2 Beuret ez al. 2003

3.4 HIEAREAHRNYHLIH

8 ot %o B4t A A 5 S ) B ST B A 9 & B bt 905 60 P B R e R AR O B NV T AL A 6 T R & B
NV, FRHFE, —F ' NVREEITAEOR, REELH B, 5 RI TR RE ., 755089
B EKT, BB B M UTR T KR, B E NV 3R IR AR A EE R, X Bk E — HBK
RIS, A TESN IR KA (B A 77 5 55 — 5 T, S5 I 264K 58 48 A R 80K P (9 BV ORI IE 36 A D1 R 7
AR IEEH S RRAFREEBLRA—ERIEK REH T LMW, REHEANE. FFH
HPEEE—BERT NV, AR LB B B EEE K P ORER T, HEEN NV R THE RS
TR B K TSR AR MR EH NV, RE 1 A58 /N 7T LUt 38 10~20L /K, i i 38 i 1k
PR E NV BREHKEN ER NV k7 M P, ¢ Rk 8B R H e, £
Bl Schwab % (1998) 38 if 7 HT 4L W5 H S AR T 19 43 A R BT NV B9 R ML 4 7 RIHEME RS 00, 5 R 2 B, R 8
FRERREE HAEMEYTURA RS HREARKERTE TORE AT, Y4HGRRE S RE
B NV e, LA AR AR A R NV, WK gy NV & 835 % 0, RaTREA B A R BUR R B R B
B, IURAE NV BT MEE PRI B P ERE ENERE EN0EM, HEREEH LSRR L LR
EEEM, AR BRSNS RN HE DO NV SRES, REERER RGO, A1 T %E



66 ok B % o B F30H

B4 DR X DL T AR R T4, BNV (LB MW, X— S RO ERANEETH N XN —
BIRTIMPRIEE .

4 4Hit

F XA EZET AR KA 7 5 R HARHS AR TF X 075 s NV B3 A AT
BOL. BFFEREVL NV ENRFHIBRE—FMERAR, BRREWAEE A T NRWHE Y, BRRE>
M AFE) NV RGP FIE K, riart S P RS R L RER, ENVHERAEHBENSZTE &%
ENVERNEEDN, AMREEINLEHVEZLEERMTEMBER BRI BPRARNFAHE
KRR, R RE 257, SO SR RES R A LB X & 8 R 7= it — B WA .
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