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Serotype, virulence and drug resistance of Vibrio parahaemolyticus from salmon
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Abstract: Objective To provide data for prevention and control of foodborne diseases caused by Vibrio
parahaemolyticus from salmon, the serotype, virulence gene and drug resistance of Vibrio parahaemolyticus from salmon in
Guangzhou in 2019 were studied. Methods The isolation, quantification and serotype of Vibrio parahaemolyticus in 90
salmon samples were detected based on GB 4789.7—2013. Identification and drug resistance were carried out by
automatic microbial identification system, and the virulence genes were detected by PCR amplification. Results  Vibrio
parahaemolyticus was detected in 16 samples of 90 salmons (17.78%). The contamination level of positive samples
ranged from 3. 6 to 93 MPN/g, of which the highest detection rate was found in wholesale market (27.50%). Seventy two
strains which were isolated from positive MPN counting tubes were serotyped into 11 groups by serum agglutination test,
the total typing-rate was 80. 56%. The isolates were concentrated on serum group O11, 09 and 06 serotypes, accounting
for 51.39%. Seventy two isolates carried ilh gene, while tdh and irh gene were not detected. The antibiotic sensitivity
analysis revealed that all of the isolates were sensitive to 5 types and 18 kinds of antibiotics such as carbapenems,
monobactams, aminoglycosides, quinolones and nitrofurans, 97.22% of the isolates were resistant to ampicillin. A few
isolates were resistant to piperacillin (1.39%) and co-trimoxazole (5.56%) , 6.94% of the isolates were resistant to 2

antibiotics, and none of the isolates showed multi-drug resistance. Conclusion The salmons from Guangzhou market
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were highly contaminated by Vibrio parahaemolyticus, and the serotypes of isolates were diverse. The isolates were

nonpathogenic, and they were drug resistance to some extent, which indicated potential risks to human health.
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Table 1  Sequences of primers
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Table 2 Detection of Vibrio parahaemolyticus in salmon
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Table 3 Serotype distribution of Vibrio parahaemolyticus

isolates
Off TR AL /%
01 5 6.94
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PCR amplification of virulent genes in Vibrio para-
haemolyticus isolates
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Table 4  Drug sensitivity of Vibrio parahaemolyticus isolates
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Table 5 Resistant and mediate resistance spectrum

distribution of Vibrio parahaemolyticus isolates

i 24 3% A e B/ %
EXR PN 17 23.61
EZR NUIPIN WR L 74 K 1 1.39
EZ PN S 7t s 41 56.94
RV UIEZSE 2 278
ZRUTEIN WR 37 V4 -3 7t 4 22 1.39

1
AR TIAR WR 7 G A - Sk 76 s b 4 5.56
SN AR T i 4 5.56
S PEAR-UR 7 7 AR 1 1.39

1

RN 1.39

HESE 01.02.03 Fl 05 3% 4 F i i AL o] 512 &)
HEE Y AR B R R X 4 B AT g | B R Y I
15.28%(11/72) , RW T M i = Scfarp A 33
a1 o1 ) s R R ¢ S s o s = 7 NG S £
19. 44%(14/72) BB BE O Pl K 2 B, 5 40 4 i
K i B P I TR I T 43 TR R AR A F 5T
25 R AL, J5 P AT RE 5 43 B MR A AR — ST O LR
K

X 72 Bk BV I B A T T 3 DR A A O )
Br, & B4 3B o bk B 5 AT o BRI, 5 P B AERY
R A2 I 5T 4 R — B, BF ST AR & B B Rk
KA orh 1 edh L, B VR 2 S HGEE R IR T
B KK 7= b i w0 i R R # ) SE A erh A



AR AR

—1254—

CHINESE JOURNAL OF FOOD HYGIENE

20224E%f 34 #4556 W

tdh W HEHT RRAK Y, SARF 525 R BRI 58
WO orh HE DR edh D G B A TR AR AH DG I Il
% (Thermostable related hemolysin, TRH) FI fif HH
$% 7% 1L 7 2 (Thermostable direct hemolysin, TDH) ,
2 BRIV MR BRI EEH T, TR
AT A 5T B, 7= 0 v 2 R Y RS e 5
R M P R R B U AR G R WA WO 4
4 1 P8 i I TR O Y KU IR . A BF ST A E
RAEAT erh M edh B D) B DAY RV i v 9K T AT BE 7
AFEEAERT SR A B g Wi, R A
e S DRI REa 1 T W o R A B S R
tdh A5 BO T REHE

s R AR A B 72 bR R I oI )
24 BT A= 2R A BRI R — B, R A3 T AR =R
PO bk 5T 245 (97.22%) , 5 = N A # BF 5 4l —
B AR S R X B T S B PR
SRR IS v A R IS A 0K IR 25 25 ) 100% UK
PRI 36 7 PR B P = S R g I o 1 T AT
B RS BT I B2 R MR Y 2 R A 2R
T HE IR IR S 2540 o DA 23 B MR Y T 255 R, 23 B bk
A 6. 94% W bR RIS XF 2 Fh 25 g 25, R i L2
TiEf 24 T ok

PAAE AN [ 2 LA 7 it v 1) 9 i 1 5K 7R 19 245
BT 45 R 7R, E i X D125 A 68. 48% &I i I
PEORTE B 2 b LA B 259 2, o 9.7% 77 A T
Z F M2 75 55 3% 5 7K A e R s e R X 4
P AR BT B G bR g BT 24 L, A 6% Y TR BRI 2
2 IG5 DLW K T BOR K T Y 2
AN 4.8% R 3.1%7 . 5 Z A, AR BT
Hh A R A PR TR T 2 AR R IR T B A R TR Y R A
ML o 0 B AR I i 25 16 B0 5 2016 4F ©F 53 45
R E T 2 5 R A T AR RAS R A BURR B R
PG bR H 3 TS 24 TR Rk, 0 5 Pk A LR i 2 R 4R
T B =S P R M TR T 24 O 2 2 i 2
21k

NG R ik o] LU B v I o 2
R T 245 0 rh A SR B AR R A T A LA T Y e
AN B- N I M 3 25 W 1 7 R R (BN P AR A —
PRk AL (3K A e bR ) o 158 I 3k 4 7 1 i) A A< e 2
T 24 HE A, © 78 PR3 b A 7

25 BTk 2019 48 AN & 55 B 3 i R AR 1 =
A2 B I I B T g AR R L 4 B B B R AT
T — 72 B LW E 2516 B0 o 0 85 Bk B AR T A 154 2
I RE 7 D adh A orh AR BRAT O 00035 26 B0 N 26
gt e H ATV TE UM o 4 S LN iR = S R R I
P IICEET A4 B0 1 T 24515 B0 19 e 0, By 3 Y B ) =

SCAR T 5 A B IR Y R kL, A e = S
B4R,

2% UHk

[1] B5FF, HIRYE, XI55 H . 2003—2007 45t [{ 1060 A2 4 14 1
R R AT AR AT AT O] b R T AR A
2010, 22(3): 224-228.

MAO X D, HU J F, LIU X M. Epidemiological characteristics of
bacterial foodborne disease during the year 2003—2007 in China
[J]. Chinese Journal of Food Hygiene, 2010, 22(3): 224-228.

(2] @3, DI, R, 4. 2003—2005 4 8 K7 &

A LA IR A S Sy M R HG R TR e PR A A [ ]
T PA R R 24, 2006, 16(4): 387-391.
YAN J W, MA C, ZHU H M, et al. Estabishment of
fingerprinting database and surveillance on marine products for
Vibrio parahaemolyticus in Guangdong from 2003 to 2005 []].
Chinese Journal of Health Laboratory Technology, 2006, 16
(4):387-391.

(3] ZIW, A, sk, 4. M i & K5 i & Ik 2om

B 75 G R B0 3 A L)L b B TR R GR 2015, 27(3)
294-297.
LIYY, HEJ Y, ZHANG W W, et al. Analysis on foodborne
pathogenic bacteria contamination in retailed aquatic products in
Guangzhou [J]. Chinese Journal of Food Hygiene, 2015, 27
(3):294-297.

[4] HONDA T, IIDA T, AKEDA Y, et al. Sixty years of Vibrio
parahaemolyticus research[ J]. Microbe Magazine,, 2008, 3(10) :
462-466.

[ 5] Centers for Disease Control and Prevention. Vibrio species
causing vibriosis [ Z/OL]. (2019-03-05) [2022-04-13]. https://
www.cde.gov/vibrio/faq.html.

6] HABFHGIN. &Y PRSI HA[Z/0L]. (2022-04-
13)[2022-02-16]. https://www. e-stat. go. jp/stat-search? page=
1&layout=dataset&toukei=00450191&metadata=1&data=1.
Statistics Bureau of the Ministry of General Affairs of Japan.
Statistical survey of food poisoning [Z/OL]. (2022-04-13)
[2022-02-16]. htips://www. e-stat. go. jp/stat-search? page=
1&layout=dataset&toukei=00450191 & metadata=1&data=1.

(7] EIJF, SR, XI5 M. T SCHk S A kAl T3 B i 1w

AR SR AR R ()], AR g P AR L 2013, 17(3)
265-267.

MAO X D, HU J F, LIU X M. Study on incidence of foodborne
disease caused by Vibrio parahaemolyticus by literature review
method [J]. Chinese Journal of Disease Control & Prevention,
2013, 17(3): 265-267.

[ 8] SCALLAN E, HOEKSTRA R M, ANGULO F J, et al. Foodborne
illness acquired in the United States: Major pathogens [J].
Emerging Infectious Diseases, 2011, 17( 1): 7-15.

(9] /AT, 28, BB, &5 . AR = SC P R P IR TS
il A K 2 A (D] AR, 2018, 37(2) : 267-270.
GUX L, LTH Q, LYU X Y, et al. Infection survey and drug
resistance of Vibrio parahaemolyticus in raw Atlantic salmon[J].
Fisheries Science, 2018, 37(2): 267-270.

[10] EFIDEMTRIAEZ G2, FEEn4 M ERER.



A R YR R AR L P DI Y I A3 2 5 O S TR T 2 MR Y

N

—1255—

[11]

[13]

[16]

[18]

BT 22 A I G bR M B GO A R R e T A
GB 4789.7—2013[S]. dt 5t s brife h i, 2013.
National Health and Family Planning Commission, National Food
and Drug Administration. Food Safety national standards, Food
microbiological analysis, Examination ofVibrio parahaemolyticus :
GB 4789.7—2013[ S]. Beijing: Standards press of China, 2013.
BEJ A K, PATTERSON D P, BRASHER C W, et al. Detection
of total and hemolysin-producing Vibrio parahaemolyticus in
shellfish using multiplex PCR amplification of Tl, tdh and trh[]].
Journal of Microbiological Methods, 1999, 36(3): 215-225.
I, Foul, B, G RAH A S ep E] v ik 9K K
HBORTER A [1]. FRES AR, 2015, 32(6) : 540-543.
ZHENG W L, WANG Z, DONG J, et al. Vibrio parahaemolyticus
contamination and pathogenicity in aquatic products in Tianjin:
A cross-sectional study[J]. Journal of Environment and Health,
2015, 32(6): 540-543.
BRE B8, (T 3E0F, skBEM, 55 . g8 % AR A A b )V il e 9K
B AR ) SRR R 250 5 00 7oy BUAT S [ ). £ dh 2 e i A
244, 2021, 12(16) : 6680-6684.
CHEN J M, HE Q F, ZHANG Q C, et al. Study on virulence
gene, drug resistance, molecular typing of Vibrio parahaemolyticus
in raw fish in Shaoxing[ﬂ. Journal of Food Safety & Quality,
2021, 12(16) : 6680-6684.
ZEURIE , I, AR @, 2. TN TN 2009 4F-2014 4F AR 1K
Tl a1 N SR e S o v B Rl S I EREEY i S
2016, 26(19): 2830-2833.
LI H L, HE J Y, LIANG B H, et al. Analysis of surveillance
results of Vibrio parahaemolyticus in edible raw aquatic products
in Guangzhou from 2009 to 2014[]]. Chinese Journal of Health
Laboratory Technology, 2016, 26(19) : 2830-2833.
MRk, Sem 1, BRER, & . =07 32 2 Wil vfg = 5 @i i
PE IR L 23 AL B 7 R R 25 PEWF ST D). b [ A K
ki, 2014, 24(14): 2112-2115.
CHEN Z, WU N W, CHEN R Q, et al. Study on serotype,
virulence genes and drug resistance of Vibrio parahaemolyticus
isolates from seafood in Sanya [J]. Chinese Journal of Health
Laboratory Technology, 2014, 24(14): 2112-2115.
FUE, wlltiE, W58, & ORI TR AR S R i SR G
A3 A LR B 2 AEE g SR AR L) ] LA g6 e Ak
2013, 23(16) : 3222-3224.
FANG Y Z, HUANG S W, BAO F Z, et al. Research on
distribution , serogroups and virulence genes of Vibrio parahaemolyticus
in different samples [ J]. Chinese Journal of Health Laboratory
Technology, 2013, 23(16) : 3222-3224.
R AL, AR, A AR S Y 5 L )
oV AL IR AL B R A PR A Y L S (T )
frih BEZRE, 2015, 27(4) : 363-367.
WU Q, HAN H H, YU D M, et al. Comparative study of
serotypes and virulence genes of Vibrio parahaemolyticus isolated
from contaminated aquatic products and infection cases in Beijing
[J]. Chinese Journal of Food Hygiene, 2015, 27(4): 363-367.
AL, Jifh, ATESC, LT A4S 2003—2008 AF R M 5
B LT 2 2 B S (). P D AR B 27 2R 36, 2009, 4(7)
485-488.

[19]

[20]

[21]

[22]

[24]

[25]

[26]

LIW, FANG W, KE C W, et al. Study on the serotype of Vibrio
parahaemolyticus isolates during 2003—2008 in Guangdong
province, ChinalJ]. Journal of Pathogen Biology, 2009, 4(7) :
485-488.

Ras N Y S SR A e e S A R
15 Ye i A Kot i 2 o0 BT ] w07 Ak 2R, 2012, 43(2)
241-244.

LIY C, ZHAO F, ZHU L L, et al. Investigations on contamination
and serotype of Vibrio parahaemolyticus in shellfish obtained
from Yellow Sea and Bohai Sea areas [J]. Journal of Southern
Agriculture, 2012, 43(2): 241-244.

Bl s, FRR, RERE, & AW kU & T A9
SERFERTZEL) ] R AL TAEZK, 2006, 18(2): 112-114.
CHENG S Y, LI E M, ZHANG J Y, et al. Biologic
characteristics of Vibrio parahaemolyticus from different sources
[J]. Chinese Journal of Food Hygiene, 2006, 18(2): 112-114.
BHEEE, W, BIRAL, S50 KT S b ] i R
Sl W S L B v A M (). S8 BT B 2, 2009, 16(4)
1136-1138.

LI X G, HUANG Y, TANG Z Z, et al. Active surveillance and
risk assessment for Vibrio parahaemolyticus (VP) in aquatic
products in Guangxi[ﬂ. Practical Preventive Medicine, 2009,
16(4): 1136-1138.

Jifh, B, B SC, AL 2006—2008 AE AR A K AR
W vl B A I PR DA 23 B R O 2 BRI ST [T ). h
i BEARAR L 2009, 21(4) : 352-356.

FANG W, LI W, KE C W, et al. Serotype of Vibrio
parahaemolyticus isolated from food-poisoning patients and
aquatic products in Guangdong Province in 2006—2008 [J].
Chinese Journal of Food Hygiene, 2009, 21(4): 352-356.
R, B, 2T 91 2004—2006 4F R YIRS 1L DX A ik
B B R B O A ST 25 o A (] b R AR A g A
2007, 17(7): 1275-1276, 1335.

HUANG R M, CHEN H, YUAN Y M. Analysis of type and drug
resistance of Vibrio parahaemolyticus during 2004—2006 [J].
Chinese Journal of Health Laboratory Technology, 2007, 17
(7): 1275-1276, 1335.

R, MHRCEE, B K, AE L 2015 45 T E A P Rk N
R T 7 R R BT 24 45 R A 5 (0] B0l 22 4 oo A ) 2 4l
2017, 8(6): 2318-2324.

BAIY, YESY, YAN S F, et al. Virulence and antimicrobial
characteristics of foodborne Vibrio parahaemolyticus strains in
China in 2015[J]. Journal of Food Safety & Quality, 2017, 8
(6):2318-2324.

AR, RIGEAT L 5[ RE A [ fe YR A I P KA A 0L T 2 3
A Jy BRG], BACSEH B, 2013, 25(5) : 580-581.
LIN C/Z, SONG X H, CHAO G X. Serological grouping and
virulence gene detection of Vibrio parahaemolyticus from different
sources [J]. Modern Practical Medicine, 2013, 25 (5) :
580-581.

REFE, a3, RUGWT, AR PR L IR 43 28
PR AT 25 PR RE D ar BT D). v I B AR e Ak Ak, 2011, 21
(11): 2785-2787.

SONG M D, YAN J W, ZHU H M, et al. Analysis on



—1256—

AR AR

CHINESE JOURNAL OF FOOD HYGIENE

20224E%f 34 #4556 W

[28]

[31]

epidemiologic characteristics of hand, foot and mouth disease in
Karamay in 2010 [J]. Chinese Journal of Health Laboratory
Technology, 2011, 21(11): 2785-2787.

G, WEAE, R BT, AF L BT K R R A I A
O3 A8 B i 1 B AL B AR (). S AR R
i, 2011, 30(2): 278-282.

GAO W, PAN Y J, ZHAO Y, 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.

LA A WEI, RAFIN, 55 . 7 & & DL 28 R0 PR T TS
Yok o8 Kt 2503 (D] b B ARG R e Ak, 2012, 22(2)
375-377.

JIANG Y H, YAO L, SONG C L, et al. Contamination status of
Vibrio parahaemolyticus in shellfish from Qingdao markets and
their antimicrobial resistance [J]. Chinese Journal of Health
Laboratory Technology, 2012, 22(2): 375-377.

BRHAS RCERSP I E P, SR R N R BB
B3 £ B R A S ()], A 36 T A 5 BURT BE 4, 2020, 31
(2): 113-117.

ZHAO S J, ZHAO Q P, YE H P, et al. Investigation on a food
poisoning caused by Vibrio parahaemolyticus and its etiology[ J].
Journal of Public Health and Preventive Medicine, 2020, 31
(2): 113-117.

SKAERG , AP, KU, 2RI AN 2 ) B T R B L
BT ] B RE, 2015, 36(7): 216-222.
ZHANG D F, FU X L, ZHANG M, et al. Recent progress in
research on Vibrio parahaemolyticus virulence factors and pathogenic
mechanism[ J]. Food Science, 2015, 36(7): 216-222.
ELMAHDI S, DASILVA L 'V, PARVEEN S. Antibiotic resistance
of Vibrio parahaemolyticus and Vibrio vulnificus in various countries :
A review[ J]. Food Microbiology, 2016, 57: 128-134.

TAN C W, RUKAYADI Y, HASAN H N, et al. Prevalence and
antibiotic resistance patterns of Vibrio parahaemolyticus isolated
from different types of seafood in Selangor, Malaysia[J]. Saudi

Journal of Biological Sciences, 2020, 27(6): 1602-1608.

[33]

[34]

[35]

[36]

[37]

FURE, B, iR, 45 o T 7 i o @ A oI R i
2Pk R e AR A0 AT L0 ). i B TR AR L 2018, 30(3)
229-234.

BAI'Y, ZHAO Y Y, YE S Y, et al. Antimicrobial resistance
and genetic characteristics of Vibrio parahaemolyticus isolated
from aquatic products in China [J]. Chinese Journal of Food
Hygiene, 2018, 30(3): 229-234.

HEW, Filg, XI5, A AT A TR R A AR P K
TR 5 G R D8 BT 25 P 23 A7 [0 ], Bl 2 A oA 4G I 2 41
2021, 12(12): 5066-5071.
DONG H M, CHONG T, LIU N, et al. Analysis of
contamination and drug resistance of Vibrio parahaemolyticus in
aquatic products sold in Liaoning province [J]. Journal of Food
Safety & Quality, 2021, 12(12): 5066-5071.

HOERS , A e, whAR L S5 B O KT b I ok
VT 25 R g Sk D A3 A£G R AR LD ] £ Rk, 2021, 42
(8): 264-269.

SHEN J L, ZHAO L N, HAN W, et al. Antimicrobial
resistance, virulence gene and genetic characteristics of Vibrio
parahaemolyticus isolates from aquatic products imported to
Shanghai[ J]. Food Science, 2021, 42(8): 264-269.

VLA, MIER TS, EHRER, 2F . B AR DL b R I
PEIUER #Y 2 ) 3 R R i 25 4 20 B (0], b 1 AR A6 6 2 s
2018, 28(7): 769-773.

JIANG Y H, CHU Y B, WANG L Z, et al. Analysis of virulence
gene and antimicrobial resistance of Vibrio parahaemolyticus in
fresh shellfish from areas of the Bohai Sea and the Yellow Sea
[J]. Chinese Journal of Health Laboratory Technology, 2018, 28
(7):769-773.

LA, WhO, 2R, S5 . 7 & T IR A K A P VA i
PSR 9 50 8 KT 25 2 g A [0 ). rh O I RO A
2013, 29(5): 516-519.

JIANG Y H, YAO L, LI F L, et al. Isolation and antimicrobial
resistance of Vibrio parahaemolyticus in farmed marine shrimps

from Qingdao markets [ J]. Chinese Journal of Zoonoses, 2013,

29(5): 516-519.



