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Abstract: Vibrio parahaemolyticus is an intracellular pathogen responsible for seafood-borne
outbreaks in coastal cities. The aim of this study was to investigate the profiles of V.

W B, 2016-12-12

EE£TEB . TR SR E S YO H (2015,4-5 %) 5 LR 2 T8 b0 @35 H (11DZ2280300)

*EISIEE . INRELL(1978—) , %, i 2k i o R S0, RN FH B F L&) WF% . E-mail ; xhsun@shou.edu.cn

S| AR SREW  IMNGELL, LA A5, 1 K™ i RV I P 5 A 104 75 A 100 B 38 0 B R4 A [J]. & i S AR R 224k ,2019,38(06) :
153-159.

LRSSt HRLZIR 20195 £ 3BEE 6 M



ZHANG VYuijie,et al: Detection of Vibrio parahaemolyticus and Virulence
Genes Isolated from Seafood in Wharf and Market
of Shanghai

RESEARCH ARTICLE

parahaemolyticus in seafood from Shanghai in 2015-2016. 201 suspected V. parahaemolyticus strains
were isolated from 206 aquatic samples by rapid separable and detectable assays,including
GB/T4789.2013 ,polymerase chain reaction (PCR) and loop-mediated isothermal amplification
(LAMP). Suspected colonies were streaked onto CHROMagar Vibrio agar plate to determine the
most probable number (MPN). DNA from the purple colonies was extracted for use as a template for
PCR and LAMP detection. A total of 71 samples were collected from the sea wharf,59 of these
samples were tested positive for V. parahaemolyticus with levels as high as 88.36 MPN/hg. In
contrast,the prevalence rate was 91.11% with levels as high as 1 361.76 MPN/h g for samples
collected in the marketplace. The prevalence rates of tdh" and irh™ were 1.6% ,1.0% respectively.
These results showed that shrimp was a particular concern for total V. parahaemolyticus and V.
parahaemolyticus  (tdh'/irh”)contamination. Furthermore,the seafood marketplace has a higher
contamination rate than natural environment. As shown in this study,the post-harvest practices
increase the prevalence rate and level of V. parahaemolyticus in seafood. These results can be used to
control outbreak of foodborne diseases in Shanghai.

Keywords: Vibrio parahaemolyticus ,most probable number (MPN),polymerase chain reaction

(PCR) ,loop-mediated isothermal amplification (LAMP)

R ot B R RS ) v R A R
R Z— , AT AR R 58 4 A SRR AR 2
7| A v i A S B TS G B K AT R I TS (K
T s T 2R g A s, 2013 —
2015 4E 4 [H R A A W e e W b B R AR b B
I P IR 2 F AR I 2 P, SE[E CDC s 2
N, AR IEE R A K2 7 880 L H 9 5 | Y A
Hr, A2 800 A Bl G S R I R R
WG . B SR 0 B0 5 R s
1875 e i O 15 454 BOWR B R B DA G, ARk
B, HER TR IR HOK PR T 1x10° cfwml
o 1x10* cfu/mL B, 51 5 A9 R 484 0.1%5, il
VA5 AP SR ) = B0 S R I I 2R A DG R T T
MEBW M ZE  (thermostable direct haemolysin , tdh)
FT FAH 5 7 1ML Z (tdh-related haemolysin,trh) ., 4
RZHNIK T it v 43 2 09 B PR B edh ke
PR AN B BORPEST, BT edh /e BEVE B R T
W98 BN Ti) ke 15 1) 1) 3 o oI T T AR 48 T B
I F AN AT BEAS [F]81, Terzi S5PIF 5% & B £ 2%
ke B A RIS LA DI BT A 075 B B e erh T B T DL
e R s 1A IR Hh R T E B edh orh TR

R P IR )2 AR AR T I VR K SR
B B 25 2R E IR N o AR R R I PR IR T
SUEMEY L & E AR h R E L,
JEHIE A T, B E b T AR SR K

RV MR 5 Y 1 00, ARBF5EHF 2015 45 7 A
£ 2016 4F 6 F 23 %ok B WA 2 Ak
KT R PEAT TR A IR 43 R bRk e A
W o7 %0 M W B TR, B A LT
K7 il v I L ST YT Y L, R i R
BB WIS YRR V5 G i AR A T A A

1 e

11 #H#RXRE

IR AR gt L T R T B KT A T 3
T A T K A T g R b e A Sk
RAEWFE] S 2015 4F 7 A 2 2016 4F 6 A 5 H Rk
2-4 W HRAE 206 /K7 R
1.2 FERFIFFFRE

i AW R R A 5% TR £k — JIE 6 — 76 W B8 7 AR
(TCBS) |JB £ 11 W K 5 PR V7 W A 8% 7 3k (TSB), b 5
BEMRBOARAT BRTTAE 2 /7 i 5 B35 52 90 8 (5 1 5
Bo(CV), HEFEE (CHROMagar) 723wl 7™ i ;
BIOWEST regular agarose G-10, % [E BIOWEST 2~
A 77 & s TIANamp Bacteria DNA Kit 41 B 3 [A 41
DNA i &, RARAE AR (AL st A IRA 7 ™
fin s 510 Permix Taq, AW T8 (RKi#E) A RA A
Bst DNA polymerase large fragment New England
Biolab
1.3 FEMNHFESR

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



REFF, LBETARSDAERBEIRENFTEEALAFE LA H

KB T K Milli-Pure, #4117k Milli-Q, % I[H
Millipore Sigma 23 ] 5 B3 FAFE il K 78 , b ¥ A2 )
BOAFRZA R ™ s IR 0 B IR AR, L R0 A A AR A7 BR
DN w) 7 s B K GUTE I B SR A, e — TR AT R
oAl EE G ESCO i TAES, 2 Airstream /A A
77 il s Bio—Tek BEFRY, & EA M AL AT R A 5 7
i Eppendorf #5041 5810R, 3£ E Eppendorf 23 7] /™
fi s PCR AL, & [# Eppendorf 23 777§ ; DYY—-6C %Y
LKA, B 5T 78 — A3 T i 3 5 v R K R, H A
TOMY KOGYO 723 ] fifs 5 S B4 5 i , 55 F Fisher
23 F) 7 il s Bio—Rad BERE UG 0 A A%, 56 1EA 2R 2%
P
14 SLWHE

141 H&EE SO REIIT M4
B ASNFTE B H 2 h IR IR S E | JEATRE 5L T

AL

142 Hked o B IR ERS GB/T 4789.7-2013,
XoF VS P O PR R AT 40 B, FH R A TR A A A
JIF kTR B BE 7% 5L (TCBS) F R 5 9N B d €0 15 77 I
(CV) T 176 SE AL B bk

143 MPN{a#t 5 % B EFR GB/T 4789.7-2013
FEHRE N TR M 25 ¢ BE R R 225 ¢ APW L dT4T
KA T 2 min, $ 40 BLS 093 BT HGEAT 10 £%
Tofs A B 42 o A Bk B G o ) R TR, R R T
TCBS Az J CV F-A |, B F 37 CHEIRR =M, 5
7% 18~24 h, ARHE (R A N IR 5 7l BB 4 (MPN) £
RKE)TH MPN .,

1.4.4 A E 2L DNA #5932 B PIHCEE LRI % i 5K
R 7% 45 R0 T 30 o/L SA AL TSB MR35 77 H v |
37 °C 200 r/min, X5 3% 3~4 h, % M& TTANamp
Bacteria DNA Kit 40 B 2 [ 41 DNA $2 B0t 5] & 15
5§ B3 [H 20 DNA , Bio-Tek i A5 {5 72 5 [H 41
DNA i s R JE

145 #HA B PCR #&® LIRS FE KN H
DNA Bz, &I i o G Ar o T iR 33847 R tdh
PR BE 3 i P I G AR HE T AR 17802 24 trh [H
XTI AT RIS IR EE 19 PCR %85E (elh) B H 3
J13E W tdh irh W55, 51079 B R 554 2
FAEN2 ) PCR 77 9y H Byt B B 68 e Pl VK E AT WL, X
5.0 pL PCR 7=%) & FE T 0.02 o/mL 11 B IR B 5 i
W1, 180 V HLJE N HL YK 30 min,EB %4 {% 10 min, 1] FH
Bio—Rad i AR 0 BT AU 25 5%, 11 IR AR U g

58 M PR IK RT3

1.4.6 & A A B8 LAMP A& DASRAS 3L R 4
DNA S BHT, B I OB A5 I B AR 33847 K tdh
PR B, 3 o P I T AR HE T AR 17802 24 ek FH
P X B HEAT RIS I PR dlh BE edh BRI AN ik
FLRH LAMP K300 519 15 51 K B0 55 0 2 BR i /)N
T AN LAMP 7= 1) FH S5t i W 6 I riL VK 2R A7 R 5%
B2 3.0 p LAMP /= i A T 0.02 o/mlL 1) B i ¥ ik
JE 180 V HLHE R HL K 25 min, EB 44 10 min, ]
FH Bio—Rad & ¢ BUZR 3 BT AW 28 45 5 411 BEAR B3
B I FL UK PR3

PRSI

2.1 AREZEEKF=ZBEIAMENETEER

R T U T AN [ 28 R K e sl IR
PR A5 B, 2015 4F 7 H & 2016 4F 6 A X R4k
(o IR B UL 4 K3 14 FhAk 206 43 K PR RE A E
A7 RS I IR T A M R A S5 SR R 1 P
TR o 206 03 KRR R 182 A ARSI HE I il
PEIREE , 5 Y ik 88.34% , Horfis Y & 5 5 (1) K 7=
iR V5 Y 95.18%(79/83), IR MK
(88.8%,8/9) . U1 2 (83.63%,92/110) , 4 E+x GB/
T 4789.7-2013 5 2 A6 I &Il 45 i 14 S TAT 9 75 Gy o, 45
REYNS Jeid s IR IR, 2 156.57 MPN/hg,
HYR R D125 (84.78 MPN/hg) . 7] L B UR 75 2
K (100% ) F1i5 Ye it (5 168.21 MPN/hg) ¥ T HiAth
KRS FEEIER BE AR ARG TSR H R
1 I G T YL IR Ry
22 AN[EIH SRR A K 7= & B A IS T

AN [R] i 0k A T A 7K i v R P K B Y 43
ATRBEANR] S T il F 22 Sk AR WF 98 43 SN
Vg o 1| B K T | T T ZE T K T S R
Vg s B S SR AR 206 43 7K ™ S B A R B T
JeA R 2 i, K77 dh i kA 135 15 g
N 91.11% ,MPN {H N 1 361.76 MPN/hg, fith3k 4t
KHE T U7, 5 B EE 0l 83.09% ,MPN {H N
88.36 MPN/hg, 584 B Jo it 42 15 YL % ik & MPN
18, K™ il i S i v TSk
23 AEZFTHK=MmEIE IR SRR

S AR FE K b e RIS i v ST 14 75 e L S
T Z (A I A O, A B S O OR [E] ZE SR A 1
206 17K 77 S HEAT B PSR 4 B, Horh B ZR S

LRSSt HRLZIR 20195 £ 3BEE 6 M




RESEARCH ARTICLE

ZHANG VYuijie,et al: Detection of Vibrio parahaemolyticus and Virulence

Genes Isolated from Seafood in Wharf and Market
of Shanghai

*1

7 B 2K 7K 7= B I I 1 SN TS R R

Table 1 Prevalence of V. parahaemolyticus in seafoods
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Table 2 Prevalence of V. parahaemolyticus in seafood

purchased from market and wharf
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Fig. 1 Prevalence of V. parahaemolyticus in different
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Table 3 Prevalence of V. parahaemolyticus in seafood

purchased from market and wharf
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Table 4 V. parahaemolyticus strains containing tdh*/trh* genes in different seafood

K A 2 tdh* TR R trh TR AR tdh K H R trh K H R
SRR 10 8 1 0 12.5% 0%
Bt R 14 14 1 0 7% 0%

LR 25 25 1 1 4% 4%
21 VIR 7 6 0 0 0% 0%
Jik ] AR 22 21 0 1 0% 4.7%
J& J uR 4 4 0 0 0% 0%

THER 1 1 0 0 0% 0%

05 62 55 0 0 0% 0%

Jii DL 39 31 0 0 0% 0%

i 1 0 0 0 0% 0%

HH 8 6 0 0 0% 0%
1% 1 9 8 0 0 0% 0%

) A 7 £ 2 1 0 0 0% 0%

i 2 2 0 0 0% 0%

Mt 206 182 3 2 1.6% 1%

LRSSt HRLZIR 20195 £ 3BEE 6 M




RESEARCH ARTICLE

ZHANG VYuijie,et al: Detection of Vibrio parahaemolyticus and Virulence

Genes Isolated from Seafood in Wharf and Market
of Shanghai

S5 e A T AR 5T, mT Be SR R R SR A A 2 A A
G N I NS = R € R (LY B ST 2 A
K= b 7 TG YRR

AW e L A A Sk AR T R
o 59 4 a4y 85 R PRSI, 5 gl
88.36 MPN/hg, i 7E [ i T 7K 74tk % i1 37 R A Rl 5
ML IR 75 Y R H ik 91.11% (123/135) , 15 4 & h
1 361.76 MPN/hg,, 7K™ b T AR X T H AR PR 1T &
FLAT T T e R TG Ye i, n) AR T K AR
g WS A IR DUERAE R 2 i BRI I T
128 X5 5, 52/ R 1 2008—2010 4F I iff
AN 7] b A5 R i e I TR T % 1) 8 Al ke B A R
i Mt % T 3 i 75 e A8 T e i 2 v T A R A
o UL BR T PRIE IR Sk 122 4 LIS, A S 314 1
S — R IR AR N % 05 WA, JE S I, A 4
TR 0 U P 0 1 kA AR TR PPAG KA

K TCBS F1 CV 2 Fofr gl il 4 91 7 328 6 1 1%
I A A 4 B i 201 B BE LR 0 v IR, GE A
LAMP %858 182 #RAHIN Ny @IS PR TR , e by
FRHEM BN 9.4% , MRk 25 S0 98 & 30 10 (6
FEILARPHPELE RN 10.1% , SRR 45 R —5, Hir

SEH .

WNZWFFE )12 48 ] MPN-PCR J73% , Goh 252217 J]
MPN-PCR (%75 6 X P2 | 85 35 v (1% S 14 2% 30y R AT

R i SR T BE AT I e, AR B 5E R ) MPN
TCBS.CV .PCR . LAMP JLF Jr ik a5 & H , ik
T LIRSS R A AT FEE  H LAMP %8 PCR il & 500
44 B, PCR M AERT Ik LAMP f R FHMEZS R

3 PCR A LAMP 2 b J7 2 % fll ¥ afi % 9 B
TSI tdh arh PEAT S, 182 AR EA MM T
S wdh IR IEA 3 ¥k, & ook SERBGIEAE 2
BBk H AR S5 3R 0500 1.6% .1.0% ., H
IR 28 SO B TS e Rk B 6.3% (tdh* :3.8% ,trh
2.5% ,tdh* trh*:0%) , BREZSEMEE R B 18
g 7 b R R Y SRR edh ke 3 R 4 B R
9.6% 1.0% , i & A — Kk tdh orh BBH M H
(1%) . 12 Yingkajorn 2 5% % B, I = of 43
B R AR edh/irh B85 2R 0%~4.5% , i Ak
WEFE 2R W1 H A5 4 B3 3500 M I ol e o o 485 e o
BAK,

[ 1] SERRACCA L,BATTISTINI R,ROSSINI I, et al. Vibrio virulence genes in fishes collected from estuarine waters in Italy[J].

Lett Appl Microbiol,2011,53(4) :403-408.

[2 ] HARTH E,MATSUDA L,HERNANDEZ C,et al. Epidemiology of Vibrio parahaemolyticus outbreaks,southern Chile [J].

Emerg Infect Dis,2009,15(2):163-168.

[3] WEIAEFERPAIT. FTIpN 2K (2013) 11 5 FZ DA ERINAT T 2013 4555 /U235 B 4 [ 2 i b 28 AR O

I ARR]. b st K AT AEZIATT ,2013.

(4] EE DA EZRDPAT. BIIpREK (2014)55 5 EZ DA A RIATT R T 2014 AR5 = 2 b a3 F 5 0

f 38 AR [R]. b st F K AR AT 2014,

[5] R DA EZRDPAIT. H LN ZE (2015)56 5 FZ P EZRD AT T 2015 55 =2 5 4 [ & i h 3 F1FF O

FIE R [R]. b st E K AT EZIATT ,2015.

[ 6 ] FDA. Quantitative Risk Assessment on the Public Health Impact of Pathogenic Vibrio PARAHAEMOLYTICUS IN Raw Oysters

[R]. USA:FDA,2015.

[7 1 ODEYEMI O A,Incidence and prevalence of Vibrio parahaemolyticus in seafood:a systematic review and meta-analysis [J].

Springerplus,2016,5:464.

[ 8 ] TERZI G,BUYUKTANIR O, YURDUSEV N, et al. Detection of the tdh and trh genes in Vibrio parahaemolyticus isolates in fish
and mussels from middle black sea coast of turkey[J]. Lett Appl Microbiol ,2009,49(6):757-763.
[9 ] TERZI G,MARTINEZ U J. Molecular characterizations of Vibrio parahaemolyticus in seafood from the Black Sea, Turkey[J].

Lett Appl Microbiol ,2016,62(6) :494-500.

[10] VUDDHAKUL V,SOBOON S,SUNGHIRAN W et al. Distribution of virulent and pandemic strains of Vibrio parahaemolyticus

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



ﬁ I N
REF F. LTS RANE RGN T EEAREN LA ST ﬁ:‘LIBI

in three molluscan shellfish species (Meretrixmereirix , Pernaviridis ,and A nadaragranosa) and their association with foodborne
disease in southern Thailand[J]. Food Prot,2006,69(11):2615-2620.

[11] CHEN Zhiyun, SHI Chunlei,ZHOU Xiujuan, et al. Distribution status of Vibrio parahaemolyticus in seafood markets of Shanghai
[J]. Journal of Chinese Institute of Food Science and Technology,2015(8):196-202.(in Chinese)

[12] GAO Wei,PAN Yingjie,ZHAO Yong,et al. Isolation,identification, serotype and virulence of Vibrio parahaemolyticus isolated
from the aquatic products in Shanghai markets[J]. Journal of Food Science and Biotechnology,2011,30 (2):278-282. (in
Chinese)

[13] HAN Xiaolong,ZHANG Haiyan, CAO Mingxiu,et al. Detection of virulent Vibrio parahaemolyticus strains from commercial
shellfish in Shanghai by loop-mediated isothermal amplification[J]. Modern Food Science and Technology,2015(9).278-283.
(in Chinese)

[14] ESCALANTE M O,KAYALI A Y,YAMAZAKI W, et al. Improvement of the quantitation method for the tdh (+) Vibrio
parahaemolyticus in molluscan shellfish based on most-probable- number,immunomagnetic separation,and loop-mediated
isothermal amplification[J]. Front Microbiol ,2015,9.6.270.

[15] LI Weiwei, WANG Xiaoying, GUO Yunchang,et al. Distribution of virulence genes in Vibrio parahaemolyticus isolated from
seafood in China[J]. Chinese Journal of Food Hygiene,2010(3):239-243.(in Chinese)

[16] YE Bing, WANG Benli,ZHANG Hongmei, et al. Seafoods vibrio parahemolyticus contamination investigation of Qingdao city in
2012[J]. J Med Pest Control,2016(2):217-218+221.(in Chinese)

[17] JUNTHIP T,PIMONSRI M A ,MINGKWAN Y ,et al. The trend of Vibrio parahaemolyticus infections in Southern Thailand
from 2006 to 2010[J]. Trop Med Health,2013,41(4).151-156.

[18] YOSHITSUGU N. Contamination by Vibrio parahaemolyticus and its virulent strains in seafood marketed in Thailand, Vietnam,
Malaysia, and Indonesia[J]. Trop Med Health,2013,41(3).95-102.

[19] PENG Shaojie, TIAN Mingsheng, WANG Yin,et al. Analysis on the contamination of seafoods caused by Vibrio
Parahaemolyticus during summer and autumnin 2008-2010 in Shanghai markets[J]. Chinese Journal of Food Hygiene,2011(5):
469-471.(in Chinese)

[20] GOH S G,KUAN C H,LOO Y Y,et al. Listeria monocytogenes in retailed raw chicken meat in Malaysia[J]. PoultSci,2012,91
(10) :2686-2690.

[21] KUAN C H,WONG W C,PUI C F,et al. Prevalence and quantification of Listeria monocytogenes in beef offal at retail level in
Selangor , Malaysia[J]. Braz Microbiol ,2014,44(4).1169-1172.

[22] TUNUNG R,MARGARET S,JEYALETCHUMI P, et al. Prevalence and quantification of Vibrio parahaemolyticus in raw salad
vegetables at retail level[J]. Microbiol Biotechnol,2010,20(2):391-396.

[23] YINGKAJORN M,SERMWITAYAWONG N,PALITTAPONGARNPIMP P, et al. Vibrio parahaemolyticus and its specific
bacteriophages as an indicator in cockles (Anadaragranosa) for the risk of V. parahaemolyticus infection in Southern Thailand[J].
Microb Ecol,2014,67(4) :849-856.

[24] LEONI F,TALEVI G,MASINI L,et al. Trh (¢dh /irh*) gene analysis of clinical,environmental and food isolates of Vibrio
parahaemolyticus as a tool for investigating pathogenicity[J]. Int J Food Microbiol ,2016,225:43-53.

[25] THEETHAKAEW C,FEIL E J,CASTILLO R S,et al. Genetic relationships of Vibrio parahaemolyticus isolates from clinical,
human carrier, and environmental sources in Thailand, determined by multilocus sequence analysis[J]. Appl Environ Microbiol,
2013,79(7):2358-2370.

LRSSt HRLZIR 20195 £ 3BEE 6 M




