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Monitoring analysis of diarrhea virus from marine seashells
and foodborne diarrhea cases in Zhoushan City
WANG Hong-ling, ZHANG Hui, WU Bing
(Zhoushan Center for Disease Control and Prevention, Zhejiang Zhoushan 316021, China)

Abstract . Objective To understand the infection characteristics and the correlation of the intestinal diarrhea virus with the
contamination distribution in marine shellfish and the cases of foodborne diarrhea in Zhoushan City, and provide effective
suggestions and measures to prevent and control foodborne diseases. Methods Real-time polymerase chain reaction (PCR)
was used to determine Norovirus (NoV) type I/Il, Rotavirus (RV), Sapovirus (SPV), Astrovirus ( AsV) and Enteric
adenovirus (AdV') from 466 marine seashells and 422 foodborne diarrhea samples. Results About 18.03% (84/466) of
466 seashell samples were positive, among which 4. 08% (19/466) were NoV GIlI, 9.67% (45/466) were SPV, 2.79%
(13/466) were AsV and 1.50% (7/466) were AdV. The most detected virus were NoV GII and SPV, mainly, in spring
and winter. The highest positive rate (24.75% , 25/101) was detected in oyster from retail markets and the lowest positive
rate (10.12% , 17/168) was in blood clams from aquatic farm. There were statistically significant differences in the positive
rates of different viruses and the positive rates of shellfish from different sources and seasons (P <0.05). About 15.64%
(66/422) of 422 seashell samples were identified positive, among which 4. 74% were NoV (20/422, mainly GII) , 4. 74%
(20/422) were RV, 3.55% (15/422) were SPV. The most detected virus were NoV GII, RV and SPV, mainly, in spring
and winter. The positive detection rate of different viruses and the positive rate of virus in different seasons were statistically
different (P <0.05). Conclusion The pollution situation of intestinal diarrhea virus in marine seashells of Zhoushan was
severe, which had correlation with the viral infection characteristics in the foodborne diarrhea cases, according to the same

prevalence seasons and main virus types.
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B, v 4 7 (NoV ) 5 G (1) 4 i 55 XL 5% DL 202 5| i
PENG R R I FE BN . H AR [E 4 ) 7E 2006 Al
2008 4EFE L T — k8 AR K NoV YL 4
WA 7 W, RIS I R K S5 B & A NoV
THYR LA AR K SE &R, 2000—2010 4F B & fh
AN R P 2 2 R 40 (RASFF ) A 506 15 51 & 1 9%
T o, 91.7% i NoV 5, Hivp 22 2 b &
NoV i5 et 8551 & o v [ & ok T4 58 LA B
e R ,2006—2009 4EARAE 10 ~ 12 H
SR04 57,2216 Fil 78 2 NoV 2 & H 1, Hob iR
DI RAEEAG BTG o ST M kb v 5, g = D
R H T AT I R £ X 3 Floifg = U1 2SR & R
PERE TS5 th NoV G 1 #/G 11 BY 44K EE (RV) |
AL 7 (SPV) | B IR % B (AsV) 1 18 Mg ik BF
(AAV) %6 5 Fp R 2 IS W0 Eah i, § 7
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L1 DIRAES R IE

2015 4E 6 A 22016 4E5 H 5 H A& R & S+
LT 2 K= R0 Y 37 5E B 0l LA BOK PR AR R T AN
[P, b 25 B 9 A% 1L 7 58 6 oI O DL A 4
R4 5550 37 TSR A 168 1y LA I A SA T i % 4
() B 0 94 iy ALW5 101 4y 5 DL 103 43, Mt 466 iy
DUERES, A B LA 15 ~20 > B dff .8 ~ 10 A4 W5
10 ~ 15 A6 DRy — 3 o [/ — 3R 58 55 2K 4R 1R
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2015 A7 A 1L BE B i 38 17192 6 U5 1 95 s W
i3t 422 {5, Hovh 55 M 217 ], o ¥ 205 5], ARG R
1 ~84 % WO B ZEMEARA T 5 ml 88 10 9B 4
WL - 70 CUKFE R R IRAT
11,3 F2AUEE 5l

H Bl A% R 4 A 55 B 28 0 i 23R A Il B 2
I (PCR) X34 [ 26 [F ABL, B+ K F-, i ¥ VR 2
DAL, AL

1 mol/L W M2 & — 4 ( Na,HPO, ) %% vp ¥ .
0.1 mol/LH 4222 v .16% % 2, 1 ( PEG) 8000
VIR Y fy A 52 386 = H it , TaKaRa. one step Prime
Script™ RT-PCR Kit (RRO64A , K % AW A R A
Al ) WEERE R EE DNA/RNA $& BOR ) & (RAR 2 1k

BHEARAF) . NoV G T #/GII# RV SPV AsV

AV 8951 P B P 50 2 2% SCRR[10-11 ], ¥ 1

A A ARG, IR 1,

F 1 iEE TSR 9O0E & PCR I I 51 YRR 51
Table 1 Primers and probes sequences for real-time

PCR detection
L Ik ES i J#31(5'-3")
LUE51%  CGC TGG ATG CGN TTC CAT

2"1\/932 F#¢EI%  CCT TAG ACG CCA TCA TCA TTIT AC
WEF TGG ACA GGA GAY CGC RAT CT
FW#B1#%  ATG TTC AGR TGG ATG AGR TTC TCW GA
ZO[:] x FiES14  TCG ACG CCA TCT TCA TTC ACA
WRE AGC ACG TGG GAG GGC GAT CG
FSI¥ CGA TGG TTG ATG CTC AAG ATG GA
RV T#E5I14 TCA TTG TAA TCA TAT TGA ATA CCC A
e ACA ACT GCA GCT TCA AAA GAA GWG T
iR ACC AGG CTC TCG CCA CCT A
SPV T#E514 GCC CTC CAT YTC AAA CAC TAW TTT

BEF CTG TAC CAC CTA TGA ACC A
¥4 TCA ACG TGT CCG TAA MAT TGT CA
AsV T#EIY  TGC WGG TTT TGG TCC TGT GA
gt CAA CTC AGG AAA CAG G
FiEEI% GGA CGC CTC GGA GTA CCT GAG

AdV Fi#51%  ACI GTG GGG GTT TCT GAA CTT GTT
et CTG GTG CAG TTC GCC CGT GCC A

1.2 i

201 DUKHE kL 3

K H PEG8000 P i ™', I H o K0 I J b
il 2 I 75 P8 ol e T, $T 9T DL 364158 5 F T 5
TR T BT Ak R 2 Y, AR TG P P BT R, IR
Ty VUL A ZU 1 ~ 1.5 ¢, P00 il 2 556 7%
)2 ml B P B A SE R &R 2%
WA — BB B, A SUBE A TR R (4 CTRLTR ),
25 /1% 3 min, ¥R T 4 C5MHF 3200 xg
B 15 min, HRE 2 EWE RS —TH N 2 ml B0
ELOIMAEFERT 16% PEG 8000 B, I N Ml {8] 25
OELFRITRY . 4 CHEZED 1 h, T4 CHMAT
10 000 x g#&§.0» 30 min, F£ £ Fig . K UTE H & T
600 wl /) 1 mol/L Na,HPO, , #Z % i€ ~J,3 000 1/min
B0 1 min, B TR S
1.2.2 FEMEARA Al B

IRER TR/ FEAE 5 50 ~ 100wl AYZKFERE, A=
FRER K 500 wl 1A 10% ~20% Y92 ,8 000 r/min 2
O 5 min, JCEVE B IBON B SR
1.2.3 LI

R R 4 Pk 1 TR 05 i B2 DNA/RNA 42 B0 57
LA A AR 4 B O R L 4R A 7 1 S IR
EnlFee iR T
1.2.4 %Ea PCR

PCR SRR Z (25 ul) :2 x buffer 12.5 pl, Taq
fi# 0.5 wl, Prime Scriptw RT Enzyme MixII 0.5 ul,
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20 x Bl Y/ E (BTN US4 0.6 ul, SR AT
0.3 wl), RNase Free dH,0 5.0 pul, & & fh £ 9
5.0 wlo KR 4544 .50 °C ¥ % 5% 30 min; 95 °C AR Pk
2 min; L 95 °C 10 5,58 °C 30 s ¥4 45 NFH, &
A1 58 CHEAf 5 HEAT B i ZER I . PCR 45
AT R BB (CufE) 2o, Fr AR A A9 Co {E =45 K]
FE R FE I M 5 Co L <40 )5 S 3 PH % 540 < Gt
{B <45 BT A7 D03, J0 A 5 i Ce i =45 T
5 R R B, AR <45 WK ko 25 P A
1.3 Geit2aor it

DS B R F Excel 2007 4 57 B4 L R
F SPSS 20. 0 BRAFGE T 73 BT o A [F) AR AR A 58 014G T
S 16D 2 B R LR Y g, P < 0.05 Ry 2 5
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201 VP DL A G I 4
20101 BVARKS g
466 3 7= L2 FE S i AT 84 (A s 7, PH T
oM 18.03% (84/466) , A< ST Yo W 4 0 5 55 PH

RN 24.75% (25/101) , 3258 B wHEE 5 74 B
PERELAL, b 10.12% (17/168) , W3 2, 4 5 1
3 FhR R DL £ 5 B PP R 25 S S 4 2 i X
(X’ =0.452,P >0.05) , ifij 3% 5 & Wt A4 52 111 5 19
T T 2 P % 25 A G324 3 X () =6. 187 ,P <
0.05) .

T 7 DL 2K v iy 1 YRS O 2 G I &%

Table 2 Monitoring results of intestinal diarrhea virus in shellfish products

FH P A 17

S TR 95 2 2 R B AR i 0 B

s HEGH (MR % ) NoV G 1 7 NoV G I 7 SPV AsV RV AdV

7% 4H B i 168 17(10.12) 0 3 14 0 0 0

A 57 6 it 94 20(21.28) 0 6 9 0 0

A Bt 1 101 25(24.75) 0 4 13 5 0 3

£ 5 103 22(21.36) 0 6 9 3 0 4

&t 466 84(18.03) 0 19 45 13 0 7
2.1.2 KERHER BRA TR, B ZEMA T FRZE A2 DU b 3 PRV

AR = B B, — B R 4y 3 ~5 Al
72,6 ~8 ANEZF 9 ~11 HNEZE, 12 ~ K42 H
AT A 2 DL B B A 3 23 51 0 20.35%
(23/113) [ 11.02% (13/118) ,10.53% (12/114) Fi
29.75% (36/121) , AN [} 7= 15 D & v ofig 35 BH 1 5 22 5
FHE#E X (" =13.511,P <0.01) , EEAEPERH

RES AL L () =12.866,P <0.01;)° =
11.123,P <0.01) , %5758 B wi A A 57 6wt g A~ 2= 15
9 B FHVE R AT LU AL, 2 R RS i B L (P >
0.05) ;4% 54075 10 2% 25 BH P 46 25 7 T ge it 2 L
(P >0.05) , M4 54 G DL DU 2055 3 FH M % 22 B 3 it
8 X (' =9.336,P <0.05) , L3 3,

3 DISEHE b IR T I B E RS [6) 25 1A R O
Table 3 Positive rate of intestinal diarrhea virus in shellfish products from different seasons
B e e &7

FE A A A FHPE R o 13 5K A A FF PR 5 10 B0 A A FF 4 R o 03 B A A BRI B 5 3 B

B4 (BAPEHR/% ) B4 (PP % ) ki (BHMEA/% ) (R (PAPHEH/% )
F2 5wt 38 3(7.89) 40 2(5.00) 45 3(6.67) 45 9(20.00)
A R E it 20 6(30.00) 25 4(16.00) 21 2(9.52) 28 8(28.57)
o4 SRR 27 8(29. 63) 26 5(19.23) 24 3(12.50) 24 9(37.50)
A% S5 1 28 6(21.43) 27 2(7.41) 24 4(16.67) 24 10(41.67)
At 113 23(20.35) 118 13(11.02) 114 12(10.53) 121 36(29.75)
2.1.3  OR[RDG B S ARG 1 Giit# @ X (P >0.05), W3k 4,

NoV G Il I FH 15k 4. 08% (19/466) ,SPV [
PEZ N 9.67% (45/466), AsV [H M %k 2.79%
(13/466) ,AdV FHPEZR J 1.50% (7/466) ,4 Fij
PHYE R 2 S H K% 8 L (' =41.888, P <
0.001) , KK NoV G 1 #F1 RV, SPV [l f
o AFBEEE RN L FEEDERFEM
&7 Ho NoV G I BUFI SPV 78 %5 75 Fl & 2= [ 1k R
Y  AsV fl AdV 7E& R AR, 2 R8T

2.2 B UE MR B W 4t AR
2.2.1  BREBE N

422 {5 5 15 B 3 2 A AR B A BH M R R
15.64% (66/422) iR & &gy 2 1], 1 F11R & /%
L NoV G I #F0 G 11 A4, 1 555 1) IR & /B 4 RV I
AsV, NoV RV SPV AsV FI AdV 1 FH 1 2 43 51 K
4.74% (207422 ), 4.74% ( 20/422 ). 3.55%
(15/422) 1.66% (7/422) F1 1. 18% (5/422) , A [l
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Table 4  Prevalence of intestinal diarrhea virus in shellfish products from different seasons
] HFE(n=113) HZ(n=118) K (n=114) A% (n=121)
FH > B PR/ % FH 4 > 2 PR/ % PR 17 MR/ % PR 17 B FHE S/ %

NoV G II #Y 8 7.08 1 0.85 1 0. 88 9 7.44

SPV 11 9.73 6 5.08 6 5.26 22 18.18

AsV 2 1.77 4 3.39 3 2.63 4 3.31

AdV 2 1.77 2 1. 69 2 1.75 1 0.83

TR RE Y PR 22 S o248 L (x* =15.507,P <
0.05) ,NoV RV FII SPV {1 BHPE A X} 4 5, NoV £
PG I AIN 3, NoV G T AUFD G 1T AL PH A 54351 Ky
0.95% (4/422) f1 4.03% (17/422) , Wi % £ R4 5
s () =7.954,P <0.05), 1 ~12 A¥H K
VR VS 01 & A, 0O A 2 G 1 0 BH A SR 0 B R

(15/125) F1 28. 00% (21/75) , 7 [ 2545 95 75 B 1k 2%
ZRAGIH#E X (' =18.217,P <0.01) &K%
R mE TERE, 422 fIETS 85 T, 5B Lt
Hp1.06: 1 (217/205 ) , P ¥ s 75 1 B 15 B 44 3¢
14.29% (317217 ), 4 & W ¥ =K N 17.07%
(35/205) , Bl s HERERTRIT¥E

21.84% (19/87 )., 8.15% ( 11/135 ), 12.00% S((X2=O.621,P>0.05)O W#+Es5,
5 BRI B b 3 R T 5 R G L
Table 5 Prevalence of intestinal diarrhea virus in foodborne diarrhea cases

o FZE(n=87) HZ(n=135) % (n=125) £ Z(n=175) S PR 147

PHEERS B BIVER/%  BHPERBIR  BHMER/%  FPERGIE MYER/% BYEReIEC R/ (R %)
NoV [ 1 1. 15 1 0.74 1 0. 80 1 1.33 4(0.95)
NoV I 6 6.90 1 0.74 3 2.40 7 9.33 17(4.03)
RV 6 6.90 2 1.48 6 4.80 6 8. 00 20(4.74)
SPV 5 5.75 3 2.22 3 2.40 4 5.33 15(3.55)
AsV 2 2.30 2 1.48 0 0.00 3 4.00 7(1.66)
AdV 1 1. 15 2 1.48 2 1. 60 0 0.00 5(1.18)
&t 19 21. 84 11 8. 15 15 12. 00 21 28.00 66(15. 64)

TE B BH A 19 % 66 il S S 7 BH A AR AR B 68 M, Horh F iR G e 2 4,1 BRI NoV G 1 B4 GIL 2L, 1 (IR & 4% RV Al AsV

2.2.2  UKN[)AF I 20 0 2 R UL 17 L
AN [5) AF % 20 18] 5 25 PR IR 5 B vE 5 22 R B 5
BN (' =3.34,P>0.05) (& T AdV 4, L

il 4 B 25 FH R SR 7R A TR AF % 2 41 R 25 S 2 0

#6

Gt E X (P >0.05),1 ~19 BAERH K RV
BH P % &5 25 (8. 62% ,10/116) , i SPV Hl NoV 7
20 ~39 1 40 ~ 59 2 A% 21 (1 BH 1 22 A0 X 48,
W6,

7 [e) AT 1t 241 1 T REL Y5 s B R 155 L

Table 6 Prevalence of intestinal diarrhea virus in foodborne diarrhea cases of different ages

- o B P B P/ % ) o F P B
FRa/y  BRREAR NoV RV SPV AsV AdV (PRYER/ % )
119 16 5(4.31) 10(8. 62) 2(1.72) 3(2.59) 4(3.45) 24(20.69)
20 ~ 39 123 6(4.88) 3(2.44) 9(7.32) 100.81) 0(0.00) 18(14.63)
40 ~59 108 7(6.48) 4(3.70) 3(2.78) 1(0.93) 0(0.00) 15(13.89)
=60 75 2(2.67) 3(4.00) 1(1.33) 2(2.67) 1(1.33) 9(12.00)
V220 ~39 AR A A 2 BIR ARG, 1 BIR G Y NoV G 1 B G I BY 1 (3R & 8% RV F AsV, & BH 5 1 B A 18 461, BH M6 F2 m A g
20 {53

WKH NoV GII B (4.08% ), N EKEH
3 W3 NoV G I BUFI RV, 7S R4 3 FhA [H] 1L

3 0 R LT Y i DL 2K b 2 R i 06 TS
B 5 GO B0 I DA B 2w, i 3 IR TS e 7 0TS
JORDUAZ R o >R 5 04 77 58 3 77 50 6 i LA Bk
FEAR ST 3 F AR B R M R B B L R DU R A i 3t
466 1y ¥ 7= U1 28 #F 5y H, NoV G II A SPV | AsV |
AdV B A (R M 18 R TS A 7 L T DL 2K
(9 BH 3 4 A 22 55, SPV M R iR 5 (9. 67% ) , 1

F T 5 YR L 2 RS T2 X (P >0.05),
WL A S A S TR A I R U DL
LR N 2 g T BE R TS e DA 22 S, X ] RE
5 ANTR) D128 37 1 b 38 B0 55 AN () JFG 45 4 v 5 1Y) e
A AT A6 MORFE I 8] f i 1
TG TR AL AR P A K, & A Z I U 7 D26 v i i
HEVE o B 9 B A 5 I 8 5 1 Ak 1Y, NoV GII R4 Al
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SPV fF17E B W i =0 v, PR H DA R 2o 32, L
b fi7p 18 T 0 7 A A HE TG BH A 2T X, A B T
Gy 2285 (AN [R) R 25 00 DL 2 0 2 PRI R A 01
T, AFEEV RS T EKE, X5 EHNIME
SSCHR T B AT A (8 5 5 3 T I 9 2 R P
REENHZES, RREWEI, LR TTHREN
B OITRE R 1 TS B I PR R m TR g B
A HE H T AR U A 1 T K B IE SR E 8 T O ik X
PV 75, ] BTG B A 0 DX, i 3l %) ¥ K il 5 A
G SR A — BLAE O, T AR N 5L B 3R 78 ) R A
Ji 3z BRI B 18 5 56 2 E AT R I SR A 1Y 8 G A R
rh R TS G 0 AT RE R 0N T A I Rk B T 3 B S
(B, B8 S LT SR A, E IR — o R R
TXWEF I, KA ALK, B3R 56 3 4
FRENA AT 7 8 32 09 3R 1 A7 78 i 2% 7 20 ) R
JESEARHE 2, Bl i5 g i JL At A X8, B
A BT S B PR AE AR 28 X5 Yy, R Ak B T A
SE 0B o RS YA . TR D8 TR T
M 7R AR DU 95 A i b 3 B AR A LD T R B i
T BB R AR, BT AAR R IACR & T AT T 5
FEMIEI, & BT 0 HE R B A2 HE, T2
SPV I NoV 2y 3, [ P H& 3 85, (H % 2 DL 2R [
TR AW, B T FH il NS 2 AN, 2808 1E
S [ A ML, 8 A R T 0T 1 A, DR R —
A A LU T 57 5 7 vh G DL iz 18 RS e B T G
AR BL T A

2015 4711 B B B R 1 5 0 o gl W 4 422 451
JE TSI 1 5 B R RS s 7 Y M T 45 2R R L 5
AHE 5 1 R AR K J& RV, NoV  SPV  AsV I
AdV,%1JLLL RV 1 NoV & 3, i A LL NoV #l SPV
SR, DA £ B b AT D g M TS R A TP, NoV
SPV P HmiAT B IR 15 e, iX 2 PR 15k 2 e H
bR P VS 28 & 3 T AR S R 1 3 B0 R R
PR FERATRT b R TS AR A &k L B
Ji T R 5 96 T 1 A R AR U 0 s TR AR U
5= NoV W IR A HF R B & T Z 3, RV . SPV
FAsV IR A 206 5, R e w] D 0 2 5 | ke Ay Je
PEIETE (A7 I R EAE AT, 2015 AR & ik
Y M T o i 41 i 51 A, s, 422 {8 1) v S A
358 il 19 13 A5 7T BE W) AR R AR D, T BE i
VU2 23, 18% , o 66 {5 5 15 55 75 1% e 9 Hh A 7
5 151) F 3R AT B8 £ o T DL 1 O BN ], o
5 93 T IR e BB 10.61% , Horp 5 5] 5 NoV Jgk
Yet,2 Ry SPV RGeS PR & i - DL R A Y A
TR 5 T PR RE M 1 RS

g5 FRTR A LTI 7 DS i IR T B Y

19 QB P E 5 8 PR 51 e B 0 SR e I AT
TE—E WK A, AT 1 ML o w5 2 A [l .
WA SR ] X v 3 DL 2 o B R TS A T R
RIS PE I, o £ i 22 4 XU th 00 b 2 D5
T Btk DA 2%, S T 937 9 o R R TR R R 4R
AT 250 B X SRR e

5% 3k
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Study on drug resistance and typing of Vibrio parahaemolyticus and Norovius
in bivalve shellfish sold in Shunyi District
WANG Yuan-yuan, LI Ying, YANG Jie, WANG Miao
( Shunyi District Center for Disease Control and Prevention, Beijing 101300, China)

Abstract: Objective To study the pollution condition of Vibrio parahaemolyticus and Norovirus in some of bivalve
mollusks sold in the market in Shunyi District and provide evidence for the prevention and treatment of infectious diarrhea.
Methods The bivalve molluscs in the market of Shunyi District were collected from July to October of 2017. The
appropriate samples were taken to separate the digestive glands, and virus RNA was extracted and real-time fluorescence
quantitative reverse transcription-polymerase chain reaction ( RT-PCR) was used to detect Noroviruses. The Vibrio
parahaemolyticus was examined in the remaining samples following the national food safety standard GB 4789. 7-2013. The
genetic testing of virulence gene, drug resistance analysis and pulse field gel electrophoresis (PFGE) test were carried out
on the isolated Vibrio parahaemolyticus. Results A total of 18 strains of Vibrio parahaemolyticus were detected among
50 samples of shellfish with the positive rate of 36. 0% . Eight samples contained Norovirus. The virulence genetype of one
isolate was ilh-idh-trh- and the others were ilh + tdh-irh-. All isolates were resistant to ampicillin and sensitive to some
other antibiotics. The PFGE patterns of different strains were polymorphic and belong to different clones. Norovirus was
detected only in October and distributed in oysters, scorpions, and scallops, which are G Il -type nucleic acid positive.
Conclusion The Vibrio parahaemolyticus and Norovirus of G Il were present in commercially available bivalve molluscs in
Shunyi District. The isolated Vibrio parahaemolyticus was polymorphic, but the virulence genes had a low rate and were

sensitive to most antibiotics.
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