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Abstract: Vibrio parahaemolyticus is a common food-borne pathogen. The work atempted to evaluae the genetic diversity of V.
parahaemolyticus strains isolated from food and clinical samples in the Pearl River Delta (PRD) district. In total, fifty four V. parahaemolyticus
strains were included in the study. Biochemical reaction tests were performed with the API20E system and antibiotic susceptibility was
examined for eight common antibictics: nalidixic acid (NAL), streptomycin (STR), cephalothin (CEP), ampicillin (AMP), ciprofloxacin (CIP),
tetracyclin (TCY), chloramphenicol (CHL), and aztreonam (ATM). O-serotypes and prevalence of tdh and trh were determined using PCR
methods. Enterobacterial repetitive intergenic consensus (ERIC)-PCR assays were performed for molecular typing. The 54 V. parahaemolyticus
strains were grouped into six biochemical clusters, and Biochem-A was the dominant cluster. None of the strains was resistant to NAL, CIP, or
CHL, while 48 strains (88%) were resistant to AMP. Nine O-serotypes (01, 02, O3, 04, 05, 06, 08, 010, and O11) were detected; O2 was the
main serotype and O3 was the main clinical serotype. Forty -seven genotypes were found by ERIC-PCR molecular typing and 12 clusters witha
similarity of 0.80 were established, but none was dominant. Twelve strains (22%), including ten clinical isolates and two isolates derived from
food sources, were tdh-positive. Only two strains (4%) from food samples were trh-positive. Dramatic genetic diversity of V. parahaemolyticus
strains fromthe PRD district was confirmed in this study.
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Table 1 Sources of V. parahaemolyticusstrains

AR L ARG 5 &R H R L AR5 kIR BB ARRGR 5 RIR
ATCC33847* A RIE A VP20412 B SzZ34 s R
VP7511 B VP20422 X Sz35 & &
VP7512 R VP20423 5 SZ36 i (RMF &)
VP7533 s VP20613 B S738 s R
VP7912 B VP21412 X SZ40 Y/
VP7922 R VP21413 oy Sz42 5 (R E)
VP8412 B VP21433 & Sz43 o (RUF &)
VP10332 B VP22321 X Sz44 o (RYF )
VP11312 R VP22512 S S745 5 (R &)
VP11621 B VP22523 B Sz46 o (RYF &)
VP12312 B VP22531 B SZ50 & &
VP12321 B VP22532 £ o sz51 1% &
VP12323 B VP22533 B Sz52 s R
VP12331 B S728 B Sz53 & R
VP12432 B SZ30 T (BUF &) SZ54 & AR
VP12513 B sz31 o (BT &) SZ56 & A&
VP17332 B S732 1% R Sz57 & R
VP17521 X SZ33 1% R SZ58 & (RYFF)

E: L EHEi, ATCC33847 kiRjakAh “le R £ #AT4HIT,

ASEIET R EIE AR 54 Bx, 53 MR T
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Fig.1 Biochemical reactions for API20E
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API20E Ui B 45 . 4 VA L PE SR Rk BT~ 3%NaCl
WE B L 37 CHRIETR, AP BRI %
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API20 M knie B, &R R B A B AR S W
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RIS AT PRAEHER AR 3 HIOE S M ebn i A7 . DA
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245 iR A TR e LR 2, 40 4B BRI T
FHEFIWTNIN 2 (R) s KT FHMEHIW A BUK (S,
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Table 2 Antibiotics usedin V. parahaemol yti cus antimi crobial susce pti bility tests

Ak EL AR ELL 455 %k BRRENpg ) oL imm
XL Nalidixic acid NAL e 30 13~19
#wEE Streptomycin STR ARG L 10 11~15
3k Farkey Cephalothinn CEP Kk 30 14~18
AFHFEE Anpicillin AMP HEEE 10 13~17
KRR Ciprofloxacin CIP S 5 15~21
w9 IRE Tetracyclin TCY WIREE 30 14~19
AEE Chloramphenicol CHL AEE 30 12~18
A Aztreonam ATM B- 1 BhAe £ 30 18~20

1.4 Bl yg i 0w A B 41 DNA 325

B P RIE MR E T 3% NaCl K& Wz
REFERL, O TIERZH DNA L. I REEA
) 2 ] 2 i X ) o B E A ot IR 2 R 4
DNA. 3REAIFEF 24 DNA-20 CI-17, HESH TE4:

1.5 &l 9 O 418 PCR &%

— BRI i R ) ML 46 R 2 e
FI7%, ISR FARBER SRR R ML 1
SR BT H ARBE AR IS M. 2012 4F, Chen 454
B 7R T BRI IR O PURKI DT Tk
1, ZRSB6RA Chen f171258E4T. TR0 FIFH 2

A2 HEPCRAIKZRNT 12 F O HUl gnhidh JE A 3 T 457 1
i, AR LPEEX BT 01, 02, 04, 05. 06,
010 H151%), k& 2 FEE 03, O7. 08. 09, O11,
012 51¥. ARSI PR 51435 KB A ] &
519 BAR(EE W 3. PCR W MAEFFA: 95 C st
4 min, 95 ‘CA%%: 305,60 ‘CiEk 455,72 C #E# 1 min,
FEFR 30 ¥R WML DNA FEANAERE PCR
A 2 B I 45 b B — MR T B AR
S R BN T B I O Pt SR i 2

16 Bl 9L E ERIC-PCR 24

ERIC(Enterobacterial repetitive intergenic
CONSENSUS) A2 /18 4 1] 25k [P 2H 1 — i AL P 2 [ )
HEFH], DL ERIC B0 X 1 FEOR <77 51 1151 4
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Table 3 Primers usedin thisstudy
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ERIC-PCR L ik A — R 2] {1 93 77 70 L 4

B AR AR HE B2 HEZV =1 ¥ EH Ko bp
O #/B 3 H PCR A% 1
wvaGF CAACATAACCACGTCTGAACC
Ol-waG 474
wvaGR TCGTGTATTTCATTAGTTCGG
wvaRF TCCGAGGGATATTGAAGGGT
0O2-waR 238
wvaRR AATCGTCCGATAGGCTTGC
orf16F TCTTCCGCCAACTCAGCA
04-orfl6 671
orf16R TCAGTTGGAGACTCGCCTTC
WVCAF ATGCGATGACTAAAAAAGGGT
O5-wcA 852
WVCAR ATTTATTGATCGGCAAGAAGTC
wvclF GCACTCGGAAACCAGAGATTA
06-wcl 1409
WVCJR GCTAACTCCTCGCCTATCAG
WVCP1F GTAACCTCGCCTTTCCTCG
010-wvcP 343
WvCcP1R CGGACTCTGCGAAAGTAAAG
O #RAHE PCRRZ 2
\VP205F CAAATGCGTAACGGTAACA
03-VP205 868
VP205R TGACCATCAGGACCGTAAGT
WVCNF GCGGCATTGAACCAGAC
O7-wcN 385
wvcNR TATTTTCGAGTGTGTACGGC
WvdGF ATTGGTGGAATGGACGAGT
08-wdG 680
WvdGR TGGCAACTCACAGAGCTCAT
wvdHF TAATGAAATAGAAGTCGTGGC
09-wvdH 419
wvdHR GTATTCCCTGAACTGGCTC
wvdBF TGGTCTTTGGCTTGCTCAC
011-wdB 524
wvdBR GATTTCCATACAGGCTAACG
WVCP2F TGACGGTCAAAGAGCTACGC
012-wvcP 256
WVCP2R ACGGACTCTGCGAAAGTAAAG
& ) K E o)
N TDH434F AGCTTCCATCTGTCCCTTTT -
TDH434R ATTACCACTACCACTCTCATA
A TRH250F GGCTCAAAATGGTTAAGCG 250
tr
TRH250R CATTTCCGCTCTCATATGC
ERIC-PCR oo
ERIC1 ATGTAAGCTCCTGGGGATTCAC
ERIC2 AAGTAAGTGACTGGGGTGAGCG

MR A 56 ek B, BRI ERICL AN
ERIC2 W45 5149347 ERIC-PCR 73 T3 B, 514541
.2 3.PCR 1 F Takara A =] Premix Tag i;f/&, PCR
NARZRA 20 b, &FH Tag B 1 U, dNTP % 0.2
mmol/L, 51414 0.4 umol/L, 1 uL &y K g3k R
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4 0.72(39/54), VP [ MFHPEZE N 0.17 (9/54), AMY
SN FEPE 2R 0.52 (28/54) . HRAEFTA 21 AMEALR N
FI4E 5, A NT sys 2.10e BAFEE 00 (LK 2). 54

BT I AR 3L 42 9 20 4> API20E A Ak Wi
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& B4R B AR AL B N2 B — e ke M, (Rl Fe

Fl A I R o A e S MR R L 2 T (RO ABAE K
T+ 0.80. DAAHBAME 0.90 7T, 54 BREA ML I E 73 K
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A4k 5 H 253 Biochem-A #% o I SIS ik 2
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Fig.2 V. parahaemolyticus biochemical types based on API20E
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287



MK ERBHL

Modern Food Science and Technology

2015, Wol.31, No.7

IEFE] 041, WEREAMPEIES X AR AR
Al BEFERZG . STR AT TCY X @A ML 9 B30
VEFEC R, BARTEA s PR 2, (B
FUORBL L BRET XX PR A RO 25 . IR fR 2
BB BIE PSR % STR AL TCY F=A:
PN #5 (0.31 A10.30), X} CEP. AMP. ATM, X
R AR ISR RREE (I 2, LR L AMP i 24 SR 58
H, 548 ki 24, 25 FRIEF) 0.88. EARNT T CEP,
AMP. ATM i 25 0] LA 43U BT e A T S A

{HA2 IR CEP. i HEHE RN AMP, HLEHZIA
1 ATM IX 3 it AL &= IR 8 T B— WL IR B 3R K
TR, W7 IX — ST AR Z N VA L P 5/ P e RCR A
o ER B SRR B AR A AR IR B MR PR R
S, FATVR I FPACYRIR B AT AR 28 T 24 195 100 2

AR—B E S SRR TR A B A A =
Xof I RSR VR B PR IFIREAE 285, TAIE £t SRR BTk HR A7 A
L R MR T 243 R0 A 2 X i PSR 5P BT AR 0 R )
FEANHAR . kUi Bl 243 Bk AT B— WL
FKprEz 2], HAEE SRR B PRI PR SRR SRR B
PRHBBUARLL. PAEATNZ (R it 29 BRFibk
HIAFAE STR-AMP . CEP-AMP. AMP-ATM. TCY-ATM
X EE i 245 1 CEP-AMP-ATM = & fif 24, o
CEP-AMP [ 24 5 ¥k, % ATCC33847 #MARIR T i s
AMP-ATM it #5# %, 45 18 ¥k, 1 BRRIET& 5, 7
BRRIETIRIR; STR-AMP-fiid 25 1 #k, SRIETIRIK;
TCY-ATM it 2 1 #%, & KJE T-6 ;. CEP-AMP-ATM
—HENZG 40k, BRI R RIE % 2 BRe

% 4 BRI EI E R H N R
Table 4 Results of \/ parahaemolyticus antibiotic susceptibility tests

A B o & R 2 &t
S [ R S | R S [ R

NAL  0.85(34)° 0.156)  0(0) 1.00(14)  0(0) 0(0) 0.89(48)  0.11(6) 0(0)
STR  067(27) 0.33(13)  0(0) 064(9  0.29(4)  0.07() 067(3) 031(17)  0.02(1)
CEP 0208 0.60(24) 0.20(8) 0.07(1) 0.71(10)  0.22(3) 017(9 0.63(34)  0.20(11)
AMP 0083 0052 0.87(35) 00)  0.07() 0.93(13) 0.06(3) 0.06(3  0.88(48)
CIP  062(25) 038(15) 0(0) 050(7)  0.50(7) 0(0) 059(32) 0.41(2) 0(0)
TCY  070(28) 027(11) 0.03(1) 0.64(9  0.36(5) 0(0) 0.68(37) 0.30(16)  0.02(1)
CHL  1.00(40)  0(0) 0(0) 1.00(14)  0(0) 0(0) 1.00(54)  0(0) 0(0)
ATM  003(1) 055(22) 0.42(17) 0213  021(3)  0.58(8) 0.08(4) 0.46(25)  0.46(25)

VE: a: ATCC33847 & s rarBEthei it R, b: 35N A BAREE, 39 83E AT E kg,

2.3 &l EIE O yi R E

OPLJRFE K PCRK 22

SRS Ed2nan
Yty
BEIEN

5

D O R R R R R A A R =]

ATCC33847
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& 3 EliAm 4N E 0 HR AR POR &£ 7E
Fig.3 PCRassays for \/ parahaemolyticus O-serotype detection
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TRV, BUREE M A e R A e
SRR, A BOR R SR R PULIE ) B S 4
Fs FIWT AR IS o 3 AR A 3 5 R AT TR
NI I BRI R, 2% A T 1 1L 2t
Pt R IZAD e ik, AR YR LB AL P 5 ghid JE LK (1)
JF BBV RER ARG P, i vT LI PCR 1R 75925 455 i
JR B I35 . O P IMIE B 1) PCR %552 L 287 Sk 4t
HHSEEL, ARSI % Chen 2548 A PCR i ARSZHINT Sk
TR TR O IX A% AR AE 2R G B 20 SRR O I
7 % Chen &5 T T — AR XA R £ 8 PCR
YE BVA MPEIIE O My M J7i:. H4E Chen
Jiik, BARFXER ZE PCR %558 T 54 FREI ML
PEYE R O Pl iER, PCR 45 5L 3.

BT A BB RS 70 %2 : 01, 02, 03, 04,
05, 06. 08, 010, 011, 9/ O IMiEHI(FK 5). XLk
A A IREER O IyERL 3208 02(19 #k), Hikk
03 (9#k). 04 (9¥k). O1 (8 ¥k) A1 010(5 ), &

Mm% 05. 06. 08. 011 & RA 4. HBIRASLIK
Ik 9 ANIMTERY, (H2 SR MokIE, FRATKIH ]
PLUR BL— Sl Bk — M X SR IR B i
WA 16t O BURIMER N 02, AR FTE & IR
PRI 40%; TG AR BRI LA EE O il ik 2
FEN 03, TELIL LA RRIEARIER Btk A 7 ¥ A
03, X% 50%. i RIEMNERESE 9 ANMIER, 1M
G ARV R A 54, BB B A B TR B L P
B PR ORI Y bhilfm PRIA 5 B B2 2+
PEo @R 5T LU H, ER SRR R AR H I
RS R YR AR A R B I R B AR PR Y, 7 )
T R A —Fh BRSO, B S BRI PR
Iy B HRAFAE R VIR - O3 i BLCE IRPR Rk ok &
£ S Y AMHSCHRIE —3. O3: K6 IR FRk &
T 20 A R[E Py A ElE e IR S s - i SR
WE, X SRR 9 RIAT Pk & (the*“pandemic
group”)™®l, AHF 45T (19 O3 MLIERY Bkk K B 5 I3

1143 500 o5 TR B 35%. 17%. 17%. 15%. 9%.

=5 BEliRmMSNE 0 R MiEE

Table 5 O-serotypes of V. parahaemolyticus strains

R K6 i 5 it BT 7T,

" R
O-fn i 2 R R Btk
01 VP7912, VP22321, VP22523, VVP22533, SZ28, SZ38, S£40, SZ46 6 2 8
VP7511, VP7512, VP8412, VVP10332, VP12513, VP17332, VVP20422,
02 VP20423, W20613, VP21413, \WP21433, VP22531, \WP22532, SZ42, 16 3 19
Sz44, 52, SZ56, SZ57, SZ58
0o3* Sz30, SZ31, SZ32, £33, Sz34, 35, SZ50, SZ51, SZ53 2 7 9
o4 VP7533, VP7922, VP12312, VP12321, VP12323, W12331, SZ43, 8 1 9
SZ45, ATCC33847

05 VP22512 1 0 1
06 VP20412 1 0 1
08 VP17521 1 0 1
010 VP11312, VP11621, VP12432, VP21412, SZ54 4 1 5
(OXkE SZ36 1 0 1

E: % Chen RS 95 :F R4 3 K4 03 5 013 fuiER, O3 fuidAl 443 i E S0 AT fn ik 104,

2.4 Bl I E ERIC-PCR 2 F 4 B 447

VER—FB R 17 BT B, ERIC-PCR &L
54 PREIA MPEINE 2 % 47 N, W 4 fioR. 54
PR B L PEIN T ERIC-PCR 45 4 4 1% A5 0L P 7E
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Fig. 4 Dendrogram of V. parahaemolyticusstrains based on ERIC-PCR results

25 By MINE & A E AR

)V I SN EA RS 5T P B )£ 22 AR, R
T BB S AR R E S YAk, 5
Hb—ANE BR RTE TR LS B IR 7, 0 B
A IME TOH MTHHH AL R TRH, TOH 2 —
P fLERE A, XHmAZ, AP A iR A o,
A FEEYE; TRH A TDH BA 34 FE M, (H I
WEANET TDH, AR . A 7t PCR 7714
RO 7 IR PRI 2R 4R LR tdh Al trh, 25 SRR
6. A RUE AU PR tdh BETE SR 0.05, 2 BRFEE R
PRIE 2R H TR E YT R A, SR 20T
A IR BRVRI BERR ARG tdh; 14 BRI IR 18 7

ISR H tdh FEEAA 10 #R, o5 0.71, BEEH tdh S5l

W EEORA B BR . XMEERE Su 1igid

M, trh BEE AR IR 2B bkrh RO, AR SRR

PRAAREH 2 #% (FHMEZR 0.05), B2 0.04,
% 6 BIAM M ES HEE NS R

Table 6 Virulent gene detection in V. parahaemolyticusstrains
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Table 7 Genetic diersity parameters of the five V. parahaemolyti cus strains
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S733 Biochem-A AMP 03 ERIC-G
S734 Biochem-A AMP-ATM 03 ERIC-G +
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