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4. hEEFERY  BAIHEEREALRE T E

266003)

HE H T BT 35 78 P B A o 9B (Mbrio parahaemolyticus) By iy 25 4 Fn 2 7 2k B9 35

W, 2018 4 LR 4 AN HUX By 3R FRFE M E 0 B Bl I E , KA Kirby-Bauer 48 A 3% 6 1 2 xt
12 #4704 F B 25 M, L PCR 77 o U 048 AfF Tt 44 B #82  ofn & 3 TR (tolh) i it 44 40 5% 7 i & 3£ 7 (trh)
WEI . ARG L0 HEEMINE 50 the HRERLERE R, BAADNESXAEER. 5
RHEEMAFTEMRNTHGHENRATE, WHEL2H K 98%., 90%H 86%, MHAKEL . 4F
. kM EFURERE, WHELH N 10%. 10%F 20%., SS%EHREH S EMAHE, Fh
HEBRMERL R, TAERELES tdh L E, 4% EhRFA N rh fEE, AFFRZEH, 3Tk
A E A I EH A FN W AR E, MR A I EEREF RN, ARE
R AEERTAER, UWEIAAFTRELEELE.

KA BlAmiNe; WGH; #AEE; SERER

FESES S917.1  XEARIRE A XEHEES  2095-9869(2020)06-0174-07

Rl 1M 9N (Vibrio parahaemol yticus)je&:—Ff 4 >~
[CIHMERE SRR, T2 A TERE0K I IR Te AT
H, BEE TR R R AT AR K B, R
o SRR EE , 51 & iK™ Sh BB AN 2 % K 7 5%
B b R A 2 B B A, I X A AR fEE R ) i T 7
(A REAE, 2019; MRS, 2016; ZE[E%E, 2008; Su
etal, 2007). HAT, BIAEMINECS R EZ2 0
T FE R X e B R R R 2 —, TR

AT 5 R RGN AE 5 o EFR E, R R 5
ErREY RS EMCEDHEEY RS 246 (Hu
etal, 2016; Chen et al, 2016), 5 &l ¥ 1M 5K 2 20 140
KW F EZORE MRS, AR R %R
(Thermostable direct hemolysin, TDH), ATl #5275
1fil 2 (Thermolabile hemolysin, TLH)Ffi #AH 555 Il
% (TDH-related hemolysin, TRH)(Wang et al, 2008).

Forr, 4350 el tdh AT tr b PR 4 65 9 TDH AT TRHA A K
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2 RS I SR Y = ORI, JLP A AE T A I IR
e, Wk A S BRI ANE N B A5 B B
FREEAE i A tdn AT h g DR %) BH P SR AU 0~6% (Alam
et al, 2002; Hervio-Heath et al, 2002; Depaola et al,
2000),

o R A 28 R 3R T R0 T 40 TR S e ) T
B, TE/K 7 SR A R v A 2R A0 5 FH RS R fef
M, BRI R 254 EF, SR AR
i 24 F1 22 M 25 55 L4, 25 7K B0 BOIR 7 i R B R
PR (K PEARSE, 2018; Li et al, 2014), 2540w —H
W B SER AR A NE, oS HERYUAER
IRIT R RAL, ™ U NS

AW T TE IR A 111 AR Ml DO SR 5% 4t v @3 i
SINEA P TES 252 IR 00, I D43 )23 1 %o 3 ) 2 IR g 485 4

T OLHEAT IR 2L, LASYI A 3 [l PR T B i 57 o ek g
LR =SBl B PP A R AR AR

1 #MRE5FE
1.1 LI

111 =HEH 20184F4~8 H H[E], 43l NILZR
HHE, FE., WERHT 4 IX TN, BEPLR
A5 12 WP U AR K TE o 5 1 3R A Tt 9 KR, A
b I BE AL A AS [ b A B K RE . BB 1S ml, IR
HE¥5E, B100 wikth . @sresaifh, 3455|508k
RIS IR EE , HAACRAEE B AR LR 1. 28k
W 7€ Fr E BT #2 B8 #k K W% AT & (Escherichia  coli)
ATCC25922, W HILGAYI.

F1 50 BREIRMINERE#SER
Tab.l Sampling site information of 50 strains of V. parahaemolyticus

SRAF L1

Sampling sites

LI AR5 B L BT 4 P PR )
Excellent Ocean Group Co., LTD
L2 T8 BH B9 7™ SR B AT FR > W
Yellow Sea Aquaculture Co., LTD
LI 2R e 7 v ~F K SR B AT FR > W
Haifeng Aquaculture Co., LTD
AR H HRGHE K A R
Haichen Aquatic Products Co., LTD

SRAFE I (1] PRI (FR)
Sampling time Number of strains (strains)
2018.04~2018.08 47
2018.04~2018.08 3
2018.04~2018.08 0
2018.04~2018.08 0

1.1.2 55254 BX A IRRER . SRR 26
F.RARE . ARE . R R . B 2
T B R R R Skffbig . N
ARFTR IR A 12 FhT AR 28 25 AC R 290 A e e
YHAFIAF] . TSB ARG FREL . TCBS HiFA1 MH B
REEFRIE, W H T B AEMHARARAA
1.1.3 SRR RV TAE & (AU RIS IR
il A B2 7)) . PCR P #9{ (32[E Bio-Rad 4 H]). %
Fe A (75 [ Bio-Meriux A Fl) . HLPK{L(3E E Bio Rad
O ) ) FEE IS AR 2R G2 (35 ] Kodak A /)55

1.2 A&

1.2.1 B85 F ik TERE TAEG N, BKEE
ISR AT TCBS BilgkisR3t, BT 28 ClHRIEFE
FENIESR 20~24 h, WEWEHIEE, HEEFR B AHE
HATRIZalifl, PRI AN E] TSB 5575,

SRR, SO RERE T 4 COKMMRA& A, TBaK
W 20% H il R A T-80°C vk o

1.2.2 Bk%E FEHC TCBS -4 I 1) 5 AL Bl

I3 TR 5 4 6 BB 0, ORI T ot I T A AR DN 35
TS, ARSI R TR, R 4 R
K41 DNA $2HGRGR & 42 UL 240 DNA, BAK Ty ik
HRULEA B EAT o B XS RV LK 16S rRNA F1 HSP60
Bt 2 YRS P iET PCR U734, PCR KWK R
7. DNA BH 2 ul; ERHFSI4 F/R (10 umol/L)4%
1 pl; 2xReaction Mix 10 ul; K& ddH,0 5.9 ul; Golden
DNA A 0.1 plo 973 7 W 2 Bris W B e v VK o A
Ja . BEMUZRAT BA S ORE ik 24 TAEY TR (i)t
A BRA G AT, 545 5 7E NCBI (http:/www.
ncbi.nlm.nih.gov) b #E47 [ U Ho X o AR A58 o FH 4235 1
Yy 5 By 461 D3R 2.

123 @A HHEE R E GRS
% b5 #E 1L P £ (Clinical and Laboratory Standards
Institute, CLSD#EF# Y Kirby-Bauer 4% F- 32 X mll ¥ 1L
IR AT 12 Bl WHTA: 2= W 25 Y USRS 50, R
MR R TR G, H 0.85%J0 B A B ER /K I B
WP 0.5 Z LI B, FIJCR AR & IR A B> MH 15
FRIELJE W25t A, 28 CIE IR 7748 M 5 5% 24~28 h,
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IR A R AR . LUKRIBAT T ATCC25922 1F 9 it
PERR R o 1034 28 24 W I ¥ It S BRT B AR 7 AR B A

W EAR, JFARAE CLSI bpifExt e 45 Rt H0 €
(3% 3)-

x2 SIMFIIRREFH

Tab.2 Primer sequence and reaction condition

514 5|41 73 KB HAGRFE Annealing SR 2 A
Primer Primer sequence (5'~3") Size (bp) temperature ('C) Reaction condition
16S tIRNA-F  GAGTTTGATCCTGGCTCAG 1400 55 94°C 3 min, (94°C 45s,55C 45,
16S rRNA-R  TACGGTTACCTTGTTACGACTT 72°C 1 min) 35 MEFF, 72°C 10min
HSP60-F ACAACAGCAACGGTACTAGC 550 51 94°C 3 min, (94°C 45s,51°C 45,
HSP60-R CAACTTTCACCGATGCCAC 72°C 45 s) 35 M EFA, 72°C10 min
Tdh-F CTAAATAGGGCTGTTCGGCT 294 51.5 94°C 3 min, (94°C 45s,51.5C 45,
Tdh-R GAAAAGGGACAGATGGAAGC 72°C 45s) 35 MEF, 72°C 10 min
Trh-F CTTTTCCTTCTCCAGGTTCG 237 51.3 94°C 3 min, (94°C 45s,51.3°C 455,
Trh-R CAGAAAGAGCAGCCATTGTG 72°C 45s) 35 MEF, 72°C 10 min
3 EGYINEEEEH AR (nm) PCR X8 /15 tdh, trh B4R . 514 24 T AR 9
Tab.3 Criteria for judging the diameter of TR )RR A A BRI R S
antimicrobial circle (mm) % kR ng[L] ’ . -
5 W 2, PCR WA ZR MF 1.2.2, PCR f 1.5%
bk % Uk S BT ZER o . S 20 o Sl ’
Antibiotic Susceptible  Intermediate ~ Resistant ZNiiz ”(I'OXTAE)%%H&EE‘#]( 20 min J&7, FEAHBER AR
— RE T R OB S S RSk B4 TR TR
BRI =17 14~16 <13 e s
Ampicillin () e A PR w4 T I Y
A fib g - -
Ceftazidime =21 18~20 =17 2 %%
RRAR > - < ] S5 (f T S de £ 27 1
Gentamicin =15 13~14 <I2 21 BIRMSTEM D ELEE
EINEAUEIN >14 11~13 <10 MINAEA B F5 . WE Mg 4 4~ IX R4
Doxycycline (9% F 58 K BE L 28 TCBS 40 alifb B 325
R =17 13~16 <12 HEHAEFT 168 rRNA Fil HSP6O 3L , 4520 — 1 52
X N N N
] RO B R &k A T AY TR E) B A R 7
:5IRZ Sy N
Sulfamethoxazole = ° 11~15 <10 AT, WJF 45 AL NCBI-Blast X5, #i5E 50 #
— I 7 1ML 9K 5 (GenBank % 53 543 51| & MN419060 |
e 7 =17 13~16 <12
Sulfamethoxazole MN419061, MN419062 ., MN419063 ., MN419064 |
B _— 16 b MN419065. MN419066, MN419067 ., MN419068 .
Enrofloxacin MN419069 ., MN419070., MN419071. MN419072 .
HAER . >18 1317 <12 MN419073 . MN419074 ., MN419075. MN419076 .
Chloramphenicol MN419077 . MN419078 . MN419079 . MN419080.,
fl“;‘fﬁfol =20 17~19 <16 MN419081 ., MN419082. MN419083 . MN419084 .
MN419085., MN419086. MN419087 . MN419088 .
BT =17 13~16 <12
Neomycin sulfate MN419089 ., MN419090, MN419091, MN419092 .
U A 0 56 —u MN419093 . MN419094 . MN419095. MN419096 .
Furazolidone MN419097 . MN419098 . MN419099 . MN419100 .,
MN419101. MN419102. MN419103. MN419104 .
1.2.4 3l 0iKE &5 K E &0 JH 40 R 3 PR 2 MN419105. MN419106. MN419107. MN419108

DNA 2B & S BRI 5K 24 N 240 DNA, R

MN419109),47 k435 B 7R T 5 58 8006 7 42 A AT B
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AT ERIRGE M, 3 RIS FL I ARV FH B0 K SR A
A RS A6 HR SR B

22 ElEmIIE A SRS T

50 AR RIS AN EA Y 25 P USRS S LR 4. U
1 R B R X i A A R IR HUR, HR
49 H 2 B0 AN R AR B BT RPN, 98% M TR AR LA
T 245 o TS 245 238 e e 114 A2 2 1T DS 245 ) PR 5 R A
WERHT R R, 5k 98%M1 90%; Hk B HRH KK
WAV, T2 Ky 86%; ILAh, K77 Fesm rhak |-
o5 T P 2 e ol 26 24 ) O R AR R, T 245 38 5 3K 4%
JT 53 B R ISR X B S B R 2 M R e % L WA R
BEURR, TH 2GRN 10%. R 2> B bk 2 H i 24
oL, ZHEMZ5E 44 B, S5 EEEREN 88%,
S HE AT 7 AR 2, o, T 6 RidiA R
AR e 2 (32%), 25 LT 24 A AR 1) EL ) DL L 1

x4 S50 HREIFMINEMAKLEER
Tab.4 Drug susceptibility test results of 50 strains of
V. parahaemolyticus

AR fitzZhy R P U S Drug
Antibiotic Resistant Intermediate Susceptible resistance
rate (%)
=

KR 49 1 0 98
Gentamicin

TR g S

m@a%@ﬂ% 33 2 15 66
Doxycycline

ﬁz{iﬁ% 5 3 42 10
Florfenicol

=

AR , 5 6 39 10
Chloramphenicol

s s S

Tt BB ﬁ% 45 4 1 90
Neomycin sulfate

0 FH SIE

i fe Y ST e 35 T 4 70
Sulfamethoxazole

= S [

B 75 Hruil 30 0 20 60
Sulfamethoxazole

BT

BhIE 23 3 24 46
Enrofloxacin

Sk I
R 20 2 28 40
Norfloxacin

%@m‘j,‘% 10 20 20 20
Ceftazidime

[

BRI 43 4 3 86
Ampicillin

T I i

% ﬂﬁﬂﬁégﬂ 37 4 9 74
Furazolidone

m 3 3-drug resistance
m 4T 4-drug resistance
5E 5-drug resistance

m6H 6-drug resistance

u 7 7-drug resistance

¢

P10 I 2 TR 24 T K B
Fig.1 Proportion of multidrug resistance of V. parahaemolyticus

2.3 SHEREN

T AR L 22 I 2R R A S U I 36 2 R i 5
B &SN, @i PCRAFEE F7 3 R A 4G
FER AT AR RORE I, 45 SR oK, SORRRV M 9k
B AR I B tdh L PR, 2k R i B A4S E trh
FE, trhdEH R 4%, trhEF ) SE I PCRY HS 45 5
K2,

bp

2000

1000
750

500

250

200

B2 FARIVE MmN EE trh S 55 B vk B i
Fig.2 Electrophoretogram of the trh gene amplification
from some of the V. parahaemolyticus
M: Marker; 1~4: trh; +: [A¥:X] R Positive control
(ATCC17802); —: BI:XT I Negative control (ddH,0)

3 iTie

PR BE, A0 T 25 M A L 225 L R Y )
ZRTE, R TARHL(WHOME HAE S 21 tH40 gl
N B A B KPR Z — (Levy et al, 2004; Neu,
1992), 2016 4£ 9 H 5 H, G20 &2 Fidatmy ( =+
[ AR AT 400 BTN I 25 04 ) TR s s s, PiA: it
2yt B A E R | PR R e ERA TR, IF
I LZENARIE 20 EER A BB ME, R
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LA 2 X AR i 241 (), ASIEUE 3k i
F AP A R 251, [ HE shAIF & 397 i A BLA (Bt
L (2017 AR5 A SR AR & T L T
RAETE ), W PR SO T T 245 WL S AL #E
I N B BT 55, BRE R E & M B0R
R i 245 P AN T A0 L ) DR T B, A G T K S N
B A LA B B A i, LA TR O
Xt G, WEIT AN 251 e A SRR L o 251
R I B AN AN 28 K SR AT R B R 2 5 ik
I BRUN =L 7L R L SN S (110, NG S3 = T o
B REERE, JEAIERIGIT W R E Rk (Li et al,
2015; Willis, 2000) . 1 k5 5B 1) IR MEBOR B 2 —
F4) I I B A R 24 4 R S0 P vy 5 S JE A E AR
2 [ e T 19784F & B T 27 78 AR 1 B IR
IR i bk (Blake et al, 1979), #HAETNIE, P2
A B 5 I P BB S R AR K, JRREEDLZGRE 1 1Y
P, BEE A MG AR 7= i o 40 A SR R 22 1
5 A PR 22 E TR 24 B o 20094 11 1T 45 7K 7= i
Oy B BRI INRET , A UT70% 0 T AR X 20 7E AR
M2, A 20RO L EM 25, X ZEnERRAE3Fh
ik R S MIR(EFEE, 2009), [ HRE 20144757
B IR | VR R IR B A 60kk , X U AR
VIt 24h, W A YT 2R 1k43.3%, IR KBRS
HAth P R BT 25 R KT 10.0%(ZEMAESE, 2015).
TE K VG P 5% ) B2 B 9 VA 5 0 B %) I 3
INH, X ERIEPUE RN RIRm, Hop, 8
KM 245 % 768.00%, 21 PU AR 245 %4 53.00%, XiFIR

P VAR GE 5 K T 25 281K, 398 4.00%(Shaw et al,

2014) ARAEBLRAR(2018)HIE , I R S oK™ it Hh @I
MR F i 25 %5 m, bR T H BRI
PIAN, BRI A REUR . X 5 A RS R A
FEASTR], ASHFSE ML ZR 48 440 L XK 7= 95 51 BR8 4) 15
FEBSORRE A M NG , X SORK B 13I8 B8 0 404 2 0
i 25 30 52 O A 24 0 , [0 5 25 2 S P R
A 1 BT 24 53 40, X T IS0 S K B R R R BT
B 2 T 25 28l =, 203k 98% F190% . XA |
SRR Z NS 00 EL A 0 v 1 SRR o A R A3 TR AR
W ZHE IS . AN, 4TRRI 25 H AR 4402 1
IR T B RO PR AR AT BR S F) X R R A, 1 A ek
R, R R R R PTAE R AL R R B
BB R 25, AT REJEASHIEFT 45 SR o DG K 25 3% R R 2
R 25 R BB R A (H(EAE A, iRk
RATE R . K= bk, BRI Bbk, BE
VUM B A 2451, s I I S I 24 ]
O™, AU RS B BRI 25 B T, B4y

BIRRTN 24 B4 OB ™ 8, [FIAR T Z SR B . ml
T ISR B I 250 19 7= A S AL N R RS M R
SEBK PSR AEAR R R, A b BRI R B AR I 2
D, Kbt 2 B4 S B0 P DI B B Rk 1 TR 25 28 fh ke 35,
K= IR A AR A B U AE R

RIS MO A — RGN B RE I AH G, G466 B
WM BRERR . MANE G L A B IR
it P AR DT I 2 T2 2098 R G T VI B 20 R 4
(Raghunath, 2015), ', TDH FI TRH 2 Rl ifiL 5K
I EER AT, 5RIE MRS R E % %)
FHIG . WFFEZRIH, 249 90% I PR 43 B Ak #8147 7 1. 25 35
A, TS B > #54 tdh Al trh (Banerjee €t al,
2014; Mahoney et al, 2010), A#F5 5 HBF7E45 R AH
W6, HARHLIX 50 BRI 43 25 RIS I o B 3 AR 454
tdh JEH, 4% AR RN trh FHEE, ARBFSE 50 R
V5 I BR BT 0 B AR 2 40 B 1 R I i B A K TG Y 5
e YE , AT RESE R T PR AR A R A AR
IRBE A B MR FNIK P i 43 B Pk tdh T trh A5 1A
Z R AESOR S Eow M, (HEGE MR R, Bk
LI R AR K AN HERT IE 2SR . N, Jones 55
(2012)#fiE, KL 27%H IR R tdh A1 trh 3t
IR . WHO 11 € 2011 456 T3 ™ i v w9 1 5
KBS PP R ) o, AT tdh 3 trh JEE I R
Sy B RR L BRAEIG I, X e R TT e #Ea A S 20
PN AT, I Hoe] R FAE R B (A4, 2015;
A, 2015) Pk, 7555 I X i — & IR PE
FEHORE R T, DI G 95 A o A I
G B IR FNGREA T , DR s il I P 5 30 28 B i
FP I 7 4H

SAE S R S A i 254 5 5 ) R B AR DG
25 FH(2016) P18 7K 7™ ity v 5 H %) 5 I 1 5 1
B R B, SN 5 R ST AR A B S B 85%
F130%, 5T tdh JER 9 43 B 1, HLTi 24 5 B g
F IR EAE . /2 Baker-Austin 55 (2008)7EA R A Z=TT,
KA T 35 EIRIG WM R R < 2 ok g B 3 R PG i i
i 3 AL E B KRR, 643 350 FR RV MR
W, AR S IR AT, H R B ) Rk B 24 1
BEAI . AR 5E 2 B4R B4 trh AR NEE 2 BE,
VIhZEM 2R, 2R 280 BTN K RER . i
FRPTEE & . B BUEVD R . ECRTEAR . wing
MR AN R KRB R . MR R . R Ry
LSk il . R VMO R, (A A HE
B I W TR AR 2 O i 2 TR AR, LIRS 253 DA
JURPHTAE R, L, ASRERS R B R B 251k S5 7
HFHCmEsE, it — st .
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Abstract To understand the drug resistance and virulence genes of Vibrio parahaemolyticus in
shrimp culture ponds, we collected and isolated V. parahaemolyticus from shrimp culture ponds in
four different areas of Shandong Province in 2018. The Kirby-Bauer disk method was used to detect
the resistance of V. parahaemolyticus to 12 antibiotics, and PCR was used to detect the heat-resistant
direct hemolysin gene (tdh) and heat-resistant-related hemolysin gene (trh). A total of 50 V.
parahaemolyticus strains were isolated from the shrimp culture ponds. Drug susceptibility test
showed that the resistance of V. parahaemolyticus to gentamicin, neomycin sulfate, and ampicillin
were high at 98%, 90%, and 86%, respectively. The susceptibility rates to florfenicol, chloramphenicol,
and ceftazidime were higher, and the resistance rates were 10%, 10%, and 20%, respectively. Overall,
88% of the strains showed multidrug resistance. The virulence gene test showed that all the strains
lacked the tdh gene and 4% of the strains were trh-positive. This study suggests that the antibiotic
resistance of V. parahaemolyticus in a shrimp aquaculture environment is concerning. Etiological
surveillance of V. parahaemolyticus should be strengthened, and antibiotics should be reasonably
used in the aquaculture process to realize the healthy development of the aquaculture industry.

Key words Vibrio parahaemolyticus; Antibiotic resistance; Virulence gene; Shrimp culture ponds

D Corresponding author: LI Jian, E-mail: lijian@ysfri.ac.cn



