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Virulence gene detection and traceability analysis of 4 Vibrio parahaemolyticus
food poisoning incidents
WU Ying', WANG Yinping', LI Xinpeng”, LIU Jun
(1. Zibo Center for Disease Prevention and Control, Shandong Zibo 255026, China;
2. Shandong Center for Disease Prevention and Control, Shandong Ji'nan 250014, China)

Abstract; Objective To analyze the etiological characteristics of strains isolated from Vibrio parahaemolyticus food

poisoning incidents occurred in Zibo in 2019. Methods Serotyping and virulent genes (ilh, tdh, irh) were detected by
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real-time fluorescent polymerase chain reaction, antibiotic sensitivity was examined by broth microdilution method and
pulsed field gel electrophoresis (PFGE) were applied to Vibrio parahaemolyticus. Results The 9 strains collected from
patients were all pandemic O3 : K6, and the virulence genes were tlh"tdh"trh™. The 2 strains collected from environmental
samples were 08 : K22 and O1 : K32, and the virulence genes were all tlh” tdh™ trh™. All strains were resistant to
cefazolin, and partially resistant to ampicillin and trimethoprim/sulfametho-xazole. There were 2 strains even showed
multiple resistance to these three antibiotics, while all strains were sensitive to the other antibiotics. The PFGE homology
from the same incident was high. Conclusion The strains collected from patients in the 4 incidents were all pandemic
03 : K6 and the virulence genes were tdh*, some of which showed multi-antibiotic resistance, and the isolates from the
same outbreak had high homology suggesting that they had been exposed to the same pollution source. The supervision of

pollution sources should be strengthened to reduce the occurrence of foodborne diseases.

Key words: Vibrio parahaemolyticus; serotype; virulence genes; antibiotic sensitivity; pulsed field gel electrophoresis
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i ¥ 1P 9K B ( Vibrio parahaemolyticus , VP') J&
g PEINE , 2 AFAE T K b, B BOZ R S
EREM A, B AETE WKk kRS T W AE
R FEUTIEA By ALK, i VP 5] Y R R
AL EWNE ETHESR CBEVITE, mEE
B2 W VP B T U I3 R (edh ) R AR
PEAR GV I 2R BE ] (orh ) 2 HE SO M 28 I 1
512 T (9 B0 R 1 8 PIAR OGN B it 24 e
UA R ARG I T H OB ™ R 24 R R AN B 3
B AL ABEFERS 2019 4F
T T 4 B U 2 R FAFh B Y 11 R A
VML IR, EAT LW o 0 B O FE AR I 25 )
TR K 5 L Bk b 37 BE R FL UK ((Pulsed field gel
electrophoresis , PFGE ) 43 1 | 43 #1 H U0 A £ Fl it
FE96 F 5 A, by 455 1) £ U5 5 e 42 38 950 B RN 2 9T
e .

1 MREFE
L1 bR
L1 RHRE

2019 4R 1T 4 7S B v i 1k N R YRR 9
FRFA R B RE 11 B, o 9 BOoRTE T,
2 BRI T R H IR BERE K T
HO812( 1 A T R Bl A MR A BR A A )
112 A )

Tl B O it W R B R IR T 5 A (R
Bruker MALDI-TOF MS autoflex speed LIN) , ABI Q5
Pt E B PCR AL (35 ABI) |, Geldoc XR+5E I B %
BCCREAR) .

3% A BB E PR K AR AR R R AT B IR Eh
AR &L 7 0 3 B8 B 3% &£ ( Thiosulfate citrate bile salts
sucrose agar, TCBS) B fl§ . 3% &AL &M i & A i K &
TR ¥ b SR BE R B A PR \ I R
Rk (LRI 5 WUE WK A IR 7)) | B 1M
PEIGE2 W L ((H A A B ) |, R PR o —

R 2 PCR A IR £ (TR B s A= 9 1% 1y
A BT 22 P TR S 2 SOk D AR (i R AE
HEYEARARAA ), HEABK K({EE Merck) , BR il
PEREIREGE S 1 ( H A TaKaRa) , 4 i 5 7% ¥ (CSB) |
Seakem Gold (SKG) B g #, £ — & V0 £ R — 44
(EDTA) ,TE ZZ i, 154k £ 5E (EB) YL i .
1.2 ¥
1.2.1 WS EEE

Z R GB 4789. 7—2013( & /i % & W FAr i &
At A R U R I IR AR ) Y X R R R AT
B TR R 7 Ky B A Ak R 5T B O i R H B
RAT I ) R ASGHE AT S E
1.2.2  IMiE#%E

H 3% & Ak 5h 1B 2 1R R 52 BN ~F- Az 0k SRR fif
BT B BT 3% SALEN N 5% H b v Wb e 4
AIF RS YRR ), 3R A5 Tk JEE 1 T A . LA o o & 4 1 B
BT K Bl R %, 5 BGE B A 121 C K
W 1h, KEJG 4000 r/min &> 15 min( 5.0 %1%
33.5 cm) 3 A B R WK, TUTE 55 1A B A4 B R K
W3 WK, &R 4 000 r/min B0 15 min (B0 2E R
33.5 em) )i — KB LR D B2 BAR RS
il B R VR, I VE A E BRSPS R OGB
4789.7—2013"7
1.2.3 B Sy HE A

PRI 6 15 55 (9 TR £ T 100 L DNA 24 i
ﬁﬁj\ﬁ%, 100 C K% 10 min J5 VKB 5 min,
12 000 r/min B0 2 min( B 02 11.2 em) , B E
WA . R = E w288 PCR %, fE R — 1%
o7 AR 2R v [ ARG Y0 ) 3 o KRR R B T el edh
trho ZEFELIPEER BAE (Co{l) <36 H B, G i
=39 UG Ct {51 M P, Ct [E7E 36 ~39 2 ] M| 75
HEATE R
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e PE N RN G IRV R T R 12 R AE R
112459 SO 3, W 5 S5 /N 30 T R BE (Minimum
inhibitory concentrations, MIC ) , 75 B E S M CLST
PrifEt
1.2.5 PFGE 4 #!

%% F[H Pulse Net PFGE 5 #fi fb 43 B 7 5 K
it @ itk IR PRGE (ALY 2% Scikifi At . v
I BB 9 TR R (HO9812) 4E Sy 73 1 s 1, A U0 il 32 1)
Xba 1 RB R RN DI BEE ] SA 1 o PhELEE 3% 14~
18 h BT F T v A7 35 B B bl 2% 40 TR R A L DNA
fitg ), B K, GelRed 3¢ €4 {8 J5 ffi 1] Bionumerics
7.6 BAFHATRE T,

2 B
2.1 MLV A S T B T HE ARG 4

11 Bk VP Sr B Rk, 2 PR IR B TR R 9 43 B bk I
A4y 08 :K22 Fi O1:K32 Y 25 S 3K Ky olh”
tdh™trh™ 59 R R A B AR ML TE R O 03 1 K6, i
FI LRI N olh tdh k™, WL 1,

F 1 1L BR VP 2k L B A R ) R DA I 4 2R
Table 1 Identification result of serotype and virulence genes

of 11 VP isolates

R 211 Bk VP B pR2 oA 45 R
Table 2 Results of drug susceptibility test of 11 VP isolates

. i SN/ %
iUk g iiif 24

AMP 9.09 (1/11) 63.64 (7/11)  27.27 (3/11)
AMS 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
TET 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
CHL 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
CFZ 0.00 (0/11) 0.00 (0/11)  100.00 (11/11)
SXT 81.82 (9/11) 0.00 (0/11) 18.18 (2/11)
cIp 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
CAZ 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
IMP 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
CFX 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
CTX 100.00 (11/11) 0.00 (0/11) 0.00 (0/11)
GEN 100. 00 (11/11) 0.00 (0/11) 0.00 (0/11)

311Kk VP 2550 Bk A 253 S A

Table 3 Drug resistance spectrum of drug resistant VP isolates

Ptk Rt 251 L8734 i /%
AMP 3 27.27
CFZ 11 100. 00
SXT 2 18.18
AMP-CFZ 3 27.27
AMP-CFZ-SXT 2 18. 18

LR b3 1M 37 74 B S HH

2019FBDVP002 A EREEY 08:K22  ¢tlh*tdh trh™
2019FBDVP003 HERER JTEERY O01:K32  yh*tdh trh™
2019FBDVP004 BH A 03:K6  uh*tdh*urh”
2019FBDVP005 BH AR 03:K6  uh*edh*urh”
2019FBDVP006 BH AT 03:K6 tlh* tdh” trh”
2019FBDVP007 BH AR 03:K6 h* tdh* trh”
2019FBDVP008 BH AT 03:K6  tlh*tdh*trh”
2019FBDVP009 BH AT 03:K6  ¢tlh*tdh*trh”
2019FBDVP013 BH AR 03:K6  tlh*tdh*trh”
2019FBDVPO14 IR 03:K6  tlh*tdh*trh”
2019FBDVP015 IR 03:K6  ih"idh"irh”

2.2 il g R

11 Bk VP 43 B bR, BT A T A 38 X Sk A6 ik Ak
(CFZ) Tt 25 , 38 53 B AR X 20 R P AR (AMP ) Fil A0
WE /it e FRE e (SXT) T 245, Hoh 7 2 #R ik iR B 2
M 2516 B0 5 BT A B AR X 205 PG AR/ ELEE (AMS) |
Al e (CAZ) Sk 1 P5 T (CFX) | 3k 46 BE fi5
(CTX) \MEMes5r (IMP) K K% R (GEN) [ JUFR R
(TET) FRNTH A (CIP) % 3% (CHL) #Ugk, W3k 2
3,

2.3 PFGE 4> %45 5§

X PFGE 4% 47 [ 3% #E 47 5 28 43 A, DL AR 0L 2
100% 9 $ %€ b v, 11 Bk VP 20 BS Bk 1T 43 1 8 A4
B Hop BRER L IR Y o B R R R B
MRAT B 22 S R R AR 2 1 4 Bk Bk h A

3 BRIYAR Y 100% AL (VAL s BAEFHME 3 g 1%
Sy BT RN IV B B OE A 4 1Y 2 Bk g B kR R
100% AL (I &L ) o 5 29 10 A1 IV AH AL BE 76 90% LA
b R VIR VIAR B A 90% LA L, 4 Ky ] — A~
A AR )R (LPE 1)

3 iFie

VP WS (H P R 5 A, Hvs
A3 B DL ARPUIR (O PR ) MSE BB (K BT
J50) HEAT DX 43, AS [ IfIL 3 76 459 ] o5 | £ U 0 s
K, Hod A dh R 03 Ke B & 32 i T
RUDON ydh B ok S VP B A RN, 5 R
WRPE I OE L AR 11 Bk VP S E AR,
9 bR F 4r B BRINLTE B 03 (K6 B, HARHE Y tdh
IR T 2 RR PR B R TR S BRI R 43 00
08:K22 1 O1:K32 &, HIJ A HEHF tdh F trh FEH |
INETURIRY) o B AR W R oy Bk B N SR A K
225 AR R T IR AR Ak s B R T kR
THRNA S I AR B, BB e
VP B RZ A 1dh F1 ook JE DR T I PR 43 25 Bk
KEEGH tdh FeH A ok FE DB RN 884> 00 1dh
PH P B PR 5 28 & B S AT 2 e ik X
ABIF5E 45 R — 3, A0 5 R N A B R
SR HE A i — 3

ABESE 11k VP 43 B bk 09 25 a5 25 2R 51
KA E BB FAER ARRL, (EA56 MR, A
W5 B T X AMP | CFZ F1 SXT [a] i i 25 1) 2
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Figure 1 Dendrogram of PFGE patterns of VP
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