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TR 2%

R T E L #th [X 5% 5E L 44 7 o AT B 1 AR Y
nEEERMAMTH
£xw", FHu’, AR, K#EF, FFE, des

(1 REIH KA R %0, RETEPPUEE QLS RE 300387;
2. REET KSR P H P, KRE 300221)

BE: MENAZAEXATFRALIHERLA, FERAUERI KA R L LN EE
Bl Ao AX BRI REMKFANY RSN AENT 4 EL#T0MAT, K
JUMEM T RALHRFEFRGA TR ZL2UERBEREF AARXTRETEE
R NERXEEEFREFNERBEREMBAFN LN ES T HRATHERENNSFER, L
AZHRERURTAZTNEXENLN . EREFFKRI219%, TRMEIFHFREEN
QISHEMHAATE R, EREF, MECHKE TSR TRAME, TEUFHATH. &
AmENE HEXE. X AEEE. FZNE. ARNE. BRIAKE. FELK
B EKAHE. EFRKE. BRBRERE. EHEaHE. RUPFRE. FaAFE.
BREME . BXBEERERELNFTFENE. TETHEARNTAEZHRZRINERK
A, WMENTEHEN L BFAERERTE, LFB-WBEENATEMR. BRKRE
WAFEK. SERENT XD BB AN AR AR B AX#—F s
P A ARS EM G EREN2R AT TN R ENEZTHEERTL. B UHX
kFnFH EE L)W P B (strA-strB, sulll, sulll, sullll, tetA, tetC, tetG, blaoxa.,
blapsg., bIaTEM)LL B ¥ & F (inT1AninT2) % % 1§ RBAT A M FFRERK W, Fra il
HEnRAETEEE, Hb s EAEN O R RE, Tk63%, HARFEZ
KPHHE, B FE H61.4%, EoTHEFHLEE H42.1%, HWH X LMD
35.4%, HWIHEE RN et A H, X F6T.1%NE R FE L MW 24 2L H
REEWE: LTI, A EY; 2B EE; fEEE

hE5HES:5917.1 YHAFRRRD: A
VEAESR , % B 4 294k % 0F 3% Y 7t 5 H Al B AT 8 22 A1 5G4 X A 5] 57 58 2R 5% Al

o H R A S AR T ) R B MR AR

TR F 2R T B TR 24 1 % TR 24 i DR 985 4 4 D ik

R AR Y, T 2 T %07 M B R i
K&, NRROAZIREL, 2% 0 BT 6 5 s 10 A
Hoh iR 2097 O B iR R B 2 T B i
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R S5 3 00 S 58 KR b e BT A DU 3R R Bk
K B9 (Vibrio spp.). Graham& P F 15 FC
TS VG 8 18— 2% Tt 7K A T 14 130470 14 JE A (antibi-
otic resistance genes, ARGs)UEATHM, A B A Fh
ARGSHIA A [F R R o Chen% X BRI
U4 2 PR VLA KA Hh (1 DU 35 2K ARGs % 1t AT
TR, SRR M terGIY S AR B, HiAh 2R
PUFR s MR 2, & &8 rerGFE . Ling%F
FE [ P 25 R A KA RS L A6 D7 VLA b A
BIWEREZE . DUFFEISARGs, H i ZEARGsH
sull i) & BB sulllim, VI ERIEARGsH, rerGHY
K R e, tetCRES H AR X 8K . Jiang 551
FE B TH VL S K AR o 0 B T — o R
ARGs, P2 ARGs, 8Ff UM % FEARGs,
JEXT Z R LR BEAT E T . E R PR R
B, UK FRAE U N B bR G BT Y T 2 2
ABEE N dfr Al2+orfFtaad A2, H T E 454
FEWE R R R 2 Y 2 D, R
SFUOMIEGEIN R, K T 24 TR R %o s i ) 25 245 ) i
2y PP E X (QRDR) T GyrARE R 28745, Wl BB S
| A TR X 2R E R I 24 1 E R, E /NS AR
5 e B, A0 5 i o A s TR 2 1Y i 24 5 1A
FH P Kt 56 d 28 o T I 24 2 R0 FH MR A R A
HFEFER LG ZE R WoR, JLTLI K R R e 2
205 1 BT M KT 5 a2 b DK S8 s e 5 Y 4y
A — MM, XA — & B LUl K&
IRV B B 2B 2R AT g R T | R Tk 3 R BT K
VB AR E R

P A1 OC F Bt 245 W i 2 3 TR ) A0 oY A
22U O X K SR R AR AR N S L A
SEARRT D, FE TS BOR AR S5 X i 3
a3 B A AN [R) 37 5 L DX LN T X R (Litopenaeus
vannamei) 8 WUE AT 0 B E, XTEEE
1) 2 BB E D AT P A R AURME S, I XS
P TR RR B POt AT R, BRI R
P 3 PR 7R K ™ S5 B AR 0 R N B 3T ORI AL 16
PR B AR FR B0 A B Y A A AU B
HEARYE

1 MEHSIE

11 xR

BTG BRI R N R R A A B
B4 7R3 (YPD) . FLIA N B £ 57 2 (MRS) . FLFF
T VB VE RS JR R (LBS) . A AT R 1 R s 9 3
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(LB Tt 5t fili 7 52 R A PR AR Fl 5 2216E
BE 73 . VNSSHE IR FE L ) 2 I Furniss %8 7
%, AT (Bacillus sp.)73 2 45 3% 3L Bl il 2 IR
AP TR AR F W 25857 1 T He N ik
AR R A A
1.2 SWHE

HERE. LEARE DL R BT Tk
X R X PE T AR 2 N [R) 5% 5 b o A
g FLAN I XTHR M RE A, SR 7RP RS 37 3L (2216E
MRS. LBS. VNSS. YPD. &EK—5 . ZFEHIFF
B 43 B8 B 5% ) Ho g 18 R itk AT e B B R
Fr B RAT AR T 2198k o K01 28 0 B 3 10 B Bk
Phpsipe . ZRIaifth, T-80 °CH M HAF
% H o

tE A EADNAM R ARIEE A LY,
FEmg ek B, BART L o R gl Ak b 0 4 TR R 4
BT AR BE FR R, BEPR 180 r/mink% 3224 h,
Bl mLE; 3R, 8 000 r/minfS.0>3 min, #& b
W, MA01mLIEEK, RFGHEAE, WhKE
10 min, F12 000 r/min#.0>10 min, [ 5 BT
Y I DNAF AR

B AF 16S rDNA 9 PCRY 3% DL 2 T i R
HDNA R M, L5 ¥27F: AGAGTTG-
ATCCTGGCTCAG, TFi#5I#¥1492R: GGT-
TACCTTGTTACGACTT(5| ¥t At 5 4 MER A= 9y
B AR AR A ), #H4716S rDNAMPCRY”
W, Y& 94 °CHIAE M4 min; 94 °CAE I
30s, 55°CiB&30s, 72 °CZEfH90 s, 35 TF
FR; 72 °CAFEAH10 min, 4 °CZ 1k .

F7egm 2 Bkt ZPCRY MRS H
FRA16S rDNA, 28 H PRI 5 23 FE A0 o 4 e A=
YRR A BR S ® AT XU I, W FE S o
HWEIY27F M 1492R, P 45 R 7 GenBank
(www.ncbi.nlm.nih.gov)H #E 47 blast/3 51 L X,
S TR T T TR

% AR B R NS TR
ol v B EL A A0 22 M 1 1520k HE AT 188D % FH A=
ER 2GR, SCE R AR B #0k 0,
W a5 W IF e e M B AR, b
B3 FAT o A S0 TR Bk K B FF 1R (E's-
cherichia coli)(ATCC25922)4F > 5 #2 B CR# 51 134
BRI BR M), 23 B AR X 18Fh b A= 2 1Y 25 it 5
HE 92 [ I A RN 52 56 28 A o B 23 (CLST Y 5 kAl
bR o
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ARGs#y &4 TP PR
R ] £ 7k R S << 2N T A TR ZH DN A 2
W g5k, ZMOCRBOHA RG], HHR
KPP erA | teC. 1erG), S HTPESRL A

(sull, sulll, sullll), %% 2R FEP0HEEE A (srA-
strB). 15 B R LBHUMEIEH (BlaTEM™ | blagxs, ™
blapgg_; [27])43’3 WL R 3 IR A &%%%DS](inTl .
inT2)3E 519 .

®1 FRIEEBSIYFIFY EEG

Tab.1 Sequences of primers and amplification procedures of different genes

Bl SR A4 PR G55 =3 KR/ PC P bp
category gene name primer sequence 5'—3’ annealing temperature product length
%I sulfas Sul 1 CGCACCGGAAACATCGCTGCAC 65 163
TGAAGTTCCGCCGCAAGGCTCG
Sul 11 TCCGGTGGAGGCCGGTATCTGG 58 191
CGGGAATGCCATCTGCCTTGAG
Sul 111 TCCGTTCAGCGAATTGGTGCAG 61 128
TTCGTTCACGCCTTACACCAGC
PU3FEE  tetraciclinas tet A GCTACATCCTGCTTGCCTTC 58 210
CATAGATCGGCGTGAAGAGG
tet C CTTGAGAGCCTTCAACCCAG 58 418
ATGGTCGTCATCTACCTGCC
tet G GCTCGGTGGTATCTCTGCTC 58 468
AGCAACAGAATCGGGAACAC
HHEH  penicilinas blagxa. AGCAGCGCCAGTGCATCA 55 708
ATTCGACCCCAAGTTTCC
blapsg | CTCACCCAGAAACGCTGGTG 55 419
ATCCGCCTCCATCCAGTCTA
blaTEM CTCACCCAGAAACGCTGGTG 60 569
ATCCGCCTCCATCCAGTCTA
AT integron inTl CAGTGGACATAAGCCTGTTC 55 160
CCCGAGGCATAGACTGTA
inT2 GTTATTTTATTGCTGGGATTAGGC 55 166
TTTTACGCTGCTGTATGGTGC
BEFE RIS streptomycins StrA-strB TATCTGCGATTGGACCCTCTG 60 538

CATTGCTCATCATTTGATCGGCT

2 4

21 EMHSTELE
DIRFETERX ., WX, HH X %A
FE 5 375 1) fdt e PL A T 6 R SR AR, DA LA T
R g 3 N 3o B Al 3R A5 1 2198k kR, B
215K AN RIE B HE R T 16S rDNAG T2 8 . 1

Jo R FIPCRECAY I A5 R bR 16S rDNA, 455
RESCRETG B —n H 0y 5547, 734 BeR/Ah gy
1.5 kb(El1); 3744 74 220 J X #F GenBank 1
HEATblast T A FE X, 25 R WoR, o 2 A 43 i
J& TSN ANFFE, FELIZFHIATE . @I e
I (Vibrio parahaemolyticus) . % BRI (Staphyl-
ococcus) . iti % 5 %5 1A Wi (Klebsiella pneumoniae)
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M. Marker 2000;

E 1 E#k16s rDNAE E I PCRY 18
1~16. £ I 14 # 16s rDNA

Fig. 1 PCR amplification of bacteria 16S rDNA genes
M. Marker 2000; 1~16. 16s rDNA of strains

Ji5 B YR (V. xiluo) . ¥ BN (V. alginolyticus) .
¥ R FLERE (Lactococcus garvieae) . # FL K
(Shewanella sp.). % KW (Enterobacter
hormaechei) . JE¥5 % H (Kurthia sp.) . Jifi FC AR 56
W (Pseudomonas stutzeri) . J&HEZL 41 (Rhodobac-
ter capsulatus) . WALV 55 [CH (Serratia liquefa-
ciens). ANSNFFH (Acinetobacter sp.). 1520 i &
(Pseudomonas). 11838 B 5 (Pseudoalteromo-
nas whanghaensis). EHLINE (V. cholerae)5s K
F, X 16FP AN TR L A AR TE R Y 88.35%(£2).

2.2 YHET ARG

30 o X B LA ] R R B A AR R PR I 1520k B
FRIEAT AR R 25U b, a5 R A8, Hi

x2 WAERMEERNLS

Tab.2 The results of bacterial resistance genes detection

T

A

number strain sull  sulll sullll StrA-StrB  tetA  tetC  tetG blagxa.; inT1 inT2  blapsg., blaTEM

1 A L IR + + - + + _ — n ¥ n I N
Shewanella sp.

3 WAL B £+ - - - - +
Serratia liquefaciens

4 Rkt L e e e
Acinetobacter sp.

s M S T
Bacillus sp.

N L e e ey
B. cereus

1 SERALT A0 L -y S P B
R. capsulatus

12 R L a e ey,
P. oryzihabitans

E e
Pseudoalteromonas sp.

17 MR ZE AT + + + + + — - + + + + +
B. subtilis

19 s R T T S
Lactobacillus

20 P IR FLER T + + + - + - - + + + + +
L. garvieae

23 iyt ey + + + + + - - - - + - -
B. thuringiensis

30 J5 DN + + + — + — - + + _ + +
V. Xiluo

32 B I + + + + + - - + + + + +
V. parahaemolyticus

33 EAIE oot F ke e e
V. cholerae

39 RN + + — + + — - + + + + +
V. alginolyticus

55 FERUERD ZF FOAT T + - - - - - - - - - _ n
B. amyloliquefaciens

57T AN -+ - .o P .
B. pumilus

58 it PG AP 4 L + - + + + — — + + + _ _
Pseudomonasstutzeri

59 SEFANE L Ly
B. polymyxa

s A= BITEs WAk TR BT RIRTIR, R A 20k AR L R bR

Notes:“+”: positive; “-”: negative; strain number same below; because of the limit of length, only 20 strains are listed in the table
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801

14 103k B R 0 LA AS R R 2 i 24 (32 3),
R PRI R . PO L W IR L A% X
FLERTA . B2 AL IR LA B 4 25 AT 1 A9 T 24 1
B, AR IS R AN . 175
FAEMFFE) . 195 (FLIR ). 555 (IfE 8 2 1
FEE) . 575 (JE/NZFERAT ). 595 (23 AT

DEOXTPLAE R B BB o X LS2 PR TR PR 1Y it 245
PE#EAT ST, o R e R R KM
B Kb A 2 Pk R ECRE I B 2 T H AR LR
PrA R, PUrE R LG5 518 66.45%, 63.82%F
63.16%. DU Rtk D, POk L i
$931.58%.,

®3 EMRHABMEIRER

Tab.3 The results of susceptibility tests of different strains
Btk strain
FifE#  antibiotics 1 3 4 5 6 11 12 13 17 19 20 23 30 32 33 39 55 57 58 59
HFEEL FEHER R R R R S S R 1 R 1 R R R R R R S S R S
penicilinas penicillin
S TR R I R I R R R R I S R R I R I I S S 1 S
mezlocillin
[GRESGIFIN I R 1 S R 1 I R S S R 1 R 1 R R 1 S R S
azlocillin
B- N ki 2k R i R R R R S S R R R R 1 R R R R R S 1 R 1
B-lactams ampicillin
PRES S g I R I 1 R S 1 R 1 1 R R R R R I S S R S
cefens cefotaxime
Skt s R I R S R S R R S R R R R R R R S I R S
cefepime
it e AP K R R R § R S R R S R R R R R R R S§ S R S
glicopeptideos bacitracin
SILREE 2R RKTH R I I R 1 1 R R S S R R R 1 R 1 1 S R S
aminoglicosideos gentamicin
S VS R R R I R S R I 1 S I R I R I R S R 1 1
kanamycin
KIRN L AR~ R R R R R R R R I §$ R I R R I I S S R R
macrolideos erythromycin
FiER I R I S 1 s R § R R R R R R R R S S R S
midecamycin
EZ NS WEZSES R 1 R R R S 1 I S 1 1 I I R 1 R I I I S
tetraciclinas tetracycline
W T T 25 BEIE R R R §$ R S R R R I R R R R R R S S R S
fluoroquinolonas lomefloxacin
oA HEE R I R R I 1 R R R S8S$ R R R R R I I S R 8
others chloramphenicol
T R - [K] I R S S 1 S R R R S R 1 S R S 1 R S R 1
nitrofurantoin
FltE~F R R R R S S 1 I S 1 R R R R R R S I I S
rifampin
e i R R R R R I R R R S$ R R R I R R I S R S
sulfas sulfa
BERE R BER R R R R 1 R S R R R 1 R R I R R R S 1 R S
streptomycins streptomycin

e RO LU, S, B

Notes: R. resistant; I. intermediate; S. sensitive

23 mMEZEMMEERENEEST

OB W R I AR SRR AT R o, BTorE
BRRR U 22 B LT AR KR S TR R R G i 2
P, B H i 25 P28 22 | i 25 P 5 19 B AT
FRFANE A 82K B MR E A7 1 — 2P E 5T, R B A
RYUEREN DL SRS THW I R APCREAR
X% 8 2 Wk Tirf 24 B Ak 73 il A I I 3F 3R 2K e ok

22 (tetA | tetC ., tetG). i Jiig 28 o ik 5 A 1)
(sull, sulll, sullll), BE8 R IPOMERH Y (srA-
strB). T B8 R ISPUMEILH (BlaTEM™ | blagys,"" .
blapsp ") A H WHLE R B DL SO A

(inTl. inT2)*'WFTEIE ML . PCRY LR oK,
PCRAT1% A BE R/ ok 3 R B K /h—3, W)
AR RE b S A bR B R Pl (52),
Horh & /2P 3 R 0 B AR 3L SSkE, LLR

http://www.scxuebao.cn
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VMR . SEAAT . RPN . E ALK
WL BRI R B bk B 2 (GR3), M
1 B & B e B SR AL, R BRI TR
(i) e & 485l B e 2 PR R 1 O o

S2FRTEFEF, 39BkStrA-StrBILIK P 1 4k I 5
BEPE s S2MRsullBE R . 47Kk sull13E K RIS 6 Bk

M1 2 3 456 78 910
bp =

(c) inT1 (160 bp)

sulllE 3 45 R 2B, P A 31k and
R RF HE T sudl . sudl . sullT1 3706 i S Pt L 1A
LRI o s . BEELINEE 2N . A%t
FLERTE . AN . WALV S IS . Al R 2F 50
FER R I) = 42 2R AT BN 35 290k ret ASE K 93
BEREPAME; 528kblagxa P . 48%k blaTEM AL

M1 2 3 45 6 7 8 910

(b) blayy,, (708 bp)

(e) TetA (210 bp)

(g) Sul 1 (163 bp)

http://www.scxuebao.cn

(f) sulll (191 bp)

M1 2 3 4 5 6 7 8 910

(h) Sul 111 (128 bp)

(K2 Fig. 2)
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(i) blaTEM (569 bp)

(i) bla,.. (419 bp)

PSE-1

B2 10FhEE B9 PCRAG M B ik &l
M. b5 #EH 5 2000; [ (a), (b), (h): 1~9. K30 1 K 5 (K ZHDNA; 10. A5 0 B b F 35 77 2 2% 11 00 16 181 (e), (o), (D), (@), (D), G): 1~7. o 00 B A 22 181 2
DNA; 8. Il B4 Wk F 15 97 i 2% 1 0f R 1) 1~8. Ron il 1 Ak ik R L DN, 9. G 00 14 ok PR i 9% ik 2 1 % B

Fig. 2 Occurrence of 10 genes by electrophoresis

M. Marker 2000; (a), (b), (h):1~9. DNA of different strains; 10. medium of strains; (c), (e), (), (g), (i), (§): 1~7: DNA of different strains; 8. medium of

strains; (d): 1~8. DNA of different strains, 9. medium of strains

K S 1Rk blapge. 3 R WG 45 R 2 B, Hopg
330K AR [F] B 47 blagy s« PIaTEM . blapgg.,
S E R RN, UARLKE . Y IHE . W’
PRV B BT I P SRR L R 2E AT R
i B 2E AT o FAR R FLBR B N 32 35kinT13E A
FI34kKin T2HE P38 25 SR 35 SRR, A A 3
tetCHltetGHRE R WAFAE , LA B BR XS N 7 32 Fb 16 15
FRIEEA A ORI 2 R R B, UERA A
25 R A

XF bR B — 2 Bk (R 4), Hh
Ttk e R P PE SR th R ey, 3Tk 63%, H
KR HELRPUEER, P HEN61.4%,
inTH R AT R, K H R A 42.1%, PUFRZE L
MXFE D, N35.4%, H UK R H K H
tetA, TP — MEFRPEIN, ZEGERNFE
FEAR IE—FhBedE L, 4l R R 77 58 FLAN i
o A R 38 3kt A7 7T A R TSR 5 e

3 iR

AR SO IR AL ) 31 55 5 3 1 L 4R T T I g
R AE AT A B, I 4 S A B A T Bk
o Whi A R 258t , Hbskk, &
B 2% 28 FVRH e 25 0 26 R 0 B M R R B R B B
FHAIUMPUAER, BUik bk s 5504 66.45%,
63.82%F163.16%, — J7 i A A ax Se 4t 4= R AH HI )
RN IR, BB TP TE 0 I SIS BT TR bR A
WK A — 7, S A T e 2% S A
JiLRE [ K SR WE 2 A0 B R A AN RE R, X

#*EIEH:»

B RAGIFABUR, B4 5 RAREEN T &
FRPUPEHE N (IR 2 ) A9 20 7, 0 2 I R PP T
PRALZ 0 BB N  PUE TR B B D 1 O DY B R
FPIPERbR, PUPETERR B 31.58%, 5 LA
286 AR AR A 1k DU PR FR A O A K AR R 5 A R
SR AP LI O, IR il A AR 2R A T IR
B IR R AT 25 PR R IR ), TR —E R
R T TR 24 2 T Y R

M TR RAE IR S P A R, i A
MR LI ROK = SR s M 15 4, H AT E 3 A2

F4 BEMMERKEER
Tab.4 Detection rate of ARGs

B SRS or A o /%

gene name detection number detection rate
sull 52 63.4
sulll 47 57.3
sullll 56 68.3
StrA-StrB 39 47.6
tetA 29 35.4
tetC 0 0
tetG 0 0
inTl 35 42.7
InT2 34 41.5
blagxa.i 52 63.4
blapgg., 51 62.2
blaTEM 48 58.5

http://www.scxuebao.cn
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H— MR BT Y ——Br A Ry A P, AR
WESETE 25 S B 25 R ) il |, XF4ZEH Wht A
RPN UL S A RN TR I, 4525
7R, T2 Pk TR Rk 09 TR R R R 100%,
ST A O TR R YA O R R R, H e il i
KPirE R R i m, "1ik63%, AIRES FRMHE
I A T el e FE R R e X AR
WE | ik e 1 E SRR K T SR A A OG, HR
PIHERENKIR I EER 5 R . BE UK
VUK SEPUME SN o S i sk e 288 19 B 1 3k TR A
HRAG A5 R sullT>sull>sulll,  4FhH1EJE P
INEZN e 71 B~ YIS oA VR S DO B A = R L
— FBRBAEPER T REIRX . EEX . K
N X R R XS5 64 7K 7™ 7 5H 3 v 1 DU 3R 3R 24T
P 35 PR RIS e Ry S N, WO R B R S e
P 2 R A R B R T DU R R SR B v B R vk
HJR R s 25 B Az R Bode 3 DUk R v TOK
PR o Luo®5E POt i 0] it 381 71 T P %) 7K A R 0 R
HEAT 0 FE DR P R A K B, Tl i A
TURR Yy v 5 3k A7 70 5 B Jie 26 R D B 3% 2 e e ik
Ao Ling%5 x5 3% E AL L B bE 3L R 17 7 &
SR, TR B 20 A ity v it e 2A8 K B 2R 2R T
P 20 TR A R R 85% A1 70% ,  ELfith iz 2 hip Pk FE
AR o Phuong Hoa %P 7E M mg AL B i Ik T 12
T FRAM . TR AR R RE A R 4 A il e 2K B A=
P RAL R, Hsull > sulll, %51
Fiv ik, e 2 BT e B DR TE A [R] b XK 7 7 5 K
W KK 7= g ik N A AR, BB R
b sud T 1 56 DR B Ry 3 3

Dang %P M B b 7 1 — A~ TR 58 37 10 15 =
(Holothuro idea)™ 73 &5 [ & B R U H AR A 65%
EHAEREWMZE RN car T Mcar VIR, T M
JH (Echinoidea)4y &5 1Y B #E 1 35% & A car 1 A
A, Petersen® " M 87% HHT 21 %5 I BR 0 1 bk
Ok PRAT 55 R i 2 erm(B) R [H . F Fi e &Mk
H L BF L DL SARE 20 T e oG 0 380 i frie 24 i 24 ik
HWsul T, EEFEZWMZEKcar 1. cat . cat
M Ficar IV, RIEEZE it 245 M aadB, Wi
it 253 gyrAs LTI UL, ASRIZK 7 55 58 5 R
THREF AR LTS B 2R, %
ARG 2 R () 43 A AN TR

AN [F) 1) TR 245 B R Az T00 28] g i 245 5 PR HE A 2
FECH &R, BOIME SR, T4k, XTH
155 v B BR BT A X A W 1 5% 1) R ARG 78 1 85 4
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Fis B TS B HT G 2, T ARG R LW 2 1
AF SR 2, JEhE Y K
J& S U IR R BT G YA IR N 2 e T
LR AN B L T 24 R D B A7 A
PUERER SR R e, K
023 BT AR FROR e Wi B4 HE G Sh A4, X
PG A A B R IR ), AR A S
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Isolation, identification and antibiotic resistance analysis of
intestinal strains of aquaculture Litopenaeus vannamei in
surrounding areas of Tianjin

ZUO Zhihan ", LI Yanhong', SHAO Yingchun',
GENG Xuyun’, DONG Xuewang’, SUN Jinsheng '

(1. Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Science,
Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Center for Control and Provention of Aquatic Animal Infectious Disease, Tianjin 300221, China)

Abstract: With the widespread use of antibiotics in aquaculture, the bacterial antibiotic resistance has become a
main problem in environment and food safety. This paper aims to analyze the statistical information of shrimp in-
testine bacterial drug resistance in Tianjin area, and to provide theoretical guidance for the shrimp disease control
and improving the safety of aquatic products. Shrimp intestine organisms were isolated and cultured, then the bac-
terial antibiotic resistance and the antibiotic resistance genes (ARGs) of cultured Litopenaeus vannamei were de-
termined in the breeding base of Jinnan, Hangu and Xiqing districts of Tianjin city. Among the total isolated 1 219
strains, 215 strains were identified, and were classified into 56 different species, mainly Bacillus, Vibrio parahae-
molyticus, Staphylococcus, Klebsiella pneumoniae, V. Xiluo, V. alginolyticus, Shewanella sp., Enterobacter
hormaechei, Kurthia sp., Pseudomonas stutzeri, Rhodobacter capsulatus, Serratia liquefaciens, Acinetobacter sp.,
Pseudomonas, Pseudoalteromonas whanghaensis, V. cholerae. 215 strains were selected to analyze the antibiotics
sensitivity. The experiment results showed that the antibiotic resistance of the intestinal bacterias was universal, es-
pecially to the beta lactam ampicillin, bacitracin glycopeptide, quinolones of lomefloxaxin and sulfonamides resist-
ance. Therefore, four main kinds of antibiotic resistance gene (streptomycin: strA-strB, sulfonamides Sull, Sulll,
Sullll, tetracyclines: TetA, TetC, TetG, penicillin: blaoXA-1, blaPSE-1, blaTEM) and integron (inT1 and in72) of
82 strains with crossed antibiotic resistance were further determined. The results showed that all of the drug-resist-
ant strains were detected with antibiotic resistance genes positive. The positive rate of resistance genes of sulfon-
amides, penicillin and tetracycline was 63%, 61.4% and 35.4%, respectively. And only tetA was detected in tetra-
cycline resistance genes. The positive rate of integron gene was 42.1%. Among them, 67.1% of the strains had
multiple resistance genes.

Key words: Litopenaeus vannamei; intestine microorganism; isolation and identification; antibiotic resistance
genes (ARGs)
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