HEDKFRR2E 2018 £ 9 B, 25(5): 1032-1039

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.3724/SP.J.1118.2018.18075

%' {F £ 7Kk 7= an P RO RE VA BR 38 25 1 it 24 T A0 i 25 & R 4 i 5 4

W kA, £2 ERE, BES, FaH, BT,
AR T

1. EZKFARHAIE I BEER K PR SE T, Al Ak i 25 9 0 B S SE 0 %, T AR K= shi e e B R J 4 5
W=, /&R T 5103805

2. RMFHEFERY KSR, LifE 201306,

3. fEA TARRABE TN T K= E SR B R E AT, 74 )M 510225

TREE: AWFIE B TE T A K 7= f Hp #5210 40 B %ok s 575 R 24 245 40 1) Tt 240K 00 B ik 2 35 PR 26 78 A /K 7= o 40 Tt 24
PERUS o ANTINTT 14 SORBTTRENLIESE 100 Zc 65 10 2 k(im0 e s R R, 2 AR s i e 3 i il
K 35 % i (Escherichia hydrophil a) F13, 54 i & (Aeromonas) . SR I K i 35 7 11 R0 B I o i 6 355 7 ik, 0 A
JUL PR I P 25 0 B 16 43 B 182 R KA IR A5 RN 280 BRI B, 2 HIBUIE A5 Bkl e T R b SR ER R v
XT3 B TR R 0 SR/ DM B VR B T PCR 43 ORI 5 1 s 1 TR 2 Tid 25 (PMQR)FE Al (gnr A, gnrB, gnrC, gnrD,
gnrS, aac(6')-1b-cr. gepA. ogxAB)FHEATIN T AN LA 00T o S5 ER Won, 4388 ISR X R v R R TV A
i 25 3653 50 R 2.50%F1 2.14%; 4385 B KT 35 A 11 X LT V0 B RN R T U0 B it 247 28 43 31 O 25.82%F1 18.13%. LA
FR A3 B S PRI T N K 35 A TR X SR VD R S R TR VD L (TR 24 SR IR T BN B 1, 4SS I K G R A T
Xof G s 5 T 285 245 00 P Tid 24 556 30 i ARSI . AR ES BRI AR P, #5HF PMOQR R KR A 1 5 59.89%, HAGH Y
M 25 3L R M2E 4%, 43 qnrB. gnrD | gnrS, aac(6')-1b-cr 1 ogxAB; T4 PMQR &P 9 B ML 5 6.79%, H
kit 2556 5 aac(6)-1b-cr Fl gnrS, Z5i8iAh, B Akt FFE - DL 50 AT 25 i b, & Al 22 4, T iE il
LU 1T 245 B LA K B 3 7 B 32, I FL R 3 BR85S R 28 8 1) PMQR JE [, £74E — 5 MY T 24 AL R e i

KEER: K7 MR, KIBRAETE; id 2 2y, PMQR
FE > AS: S948 XEkFRERS: A XER/RES: 1005-8737-(2018)05-1032-08

UTAFSK, FE K SR K e, SR AE
O EIE A E A, DA HRE S S ER
AR, PRSI T O IR R IR A
k-, P aRasEmE R SR
KRG IPT R 254, Al b i 5 S0 ™ A= Tirf
2y, 2R i 2 (L3S L 25 26 D) 51 K i £
A L RO R B S £
AT 25 R, Al DU i B P e 7 SRR 4 K,
240 T 85 4 1) TS 24 2 DR IR R LUK A4 1 ) 7 X3 3k
NI B A, R A Bk B B0 T A i

Yris HER: 2018-03-02; 15T HEA: 2018-04-20.

25 N g A SR v 1 1 Ui

WETE R 2E 25 ) R B AP R W ACR B2
NHT NEIG RGBT . B & Lok Fald, H
HF7K 7= SR P L H BT 1 i T 21 245 i 245 1) 11 IR
AR R S 1 v T R 2 T 25 (plasmid - me-
diated quinolone resistance, PMQR)J& M i il 2 24
Yyt 245 ) AL Z —, HAHSCEE I £ 245
gnr(gnrA,gnrB.,gnrC., gnrD . gnrS), aac(6’) -1b-cr ,
gepA Fl ogqxAB™); PMQR KL K (0 77 78 e HE e i
i) 248 Tief 24 ke 2 DX i 0 O PR R A, 3 B0 KT T

HEE2WB: )7 AH HARABFEE I H(2015A030313701); FACA 7 b A Ak 2 % 50 %5 4: 395 H (CARS-46).
fEH BN WP A991-), B, Wi-+0F53 4. E-mail: xuezhong guo@126.com

BIE(ESE: %%, W5 0. E-mail: jianglan@prfri.ac.cn



%54

SR AR AR ARG R A e A IS 24 T 24 T 24 5 DR A D A 1033

2500, I A X K Sl R 2 R S A R S 2
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1 #MRFFTE

1.1 #HFmREREKIERE

SCH MR 2017 AR TN T 14 G2 TR
PUBESEAY 100 A5 675 & B AR R, SRR
fFREIER 1, PMQR BHPETR MR A 5250 % 4 B Ak
1o /K B B (Aeromonas hydrophila)f = #
B ATCC 7966 HHHTTLA IR KBS i g, J
¥ i K % 4 i (Escherichia coli)ATCC 25922 H
B ARl R 2 5 T 2 Bt 2 PR 3 G %

x1 ITREHEREMSER
Tab.1 Sampling location of fish used in this study

J¥5 no. SRFEA sampling position SRAFEIXIR sampling district
1 HH 1(S1) 7% 75 [X. Liwan District
2 T 2(S2) 7% 75 X Liwan District
3 BT 3(S3) 7% 75 X Liwan District
4 T 4(S4) W ER X, Liwan District
5 T 5(S5) M ER X Haizhu District
6 T 6(S6) M ER X Haizhu District
7 T 7(S7) KX Tianhe District
8 T 8(S8) 2R [X. Haizhu District
9 BT 9(S9) 12 [X. Baiyun District
10 HETIT 10(S10) 75751X Liwan District
11 HATT 11(S11) 7 X Yuexiu District
12 HATH 12(S12) HEEK [X. Haizhu District
13 AT 13(S13) I ER X Haizhu District
14 T 14(S14) 12z X Baiyun District

1.2 SREIRH
K % £ H B I B 7 2 (tryptone  soya agar,
TSA). ZREUIBUERTFR 3L . A LB R IR it

(eosin-methylene blue medium, EMB), MH Bifig 1%
F# 3 (muller-hinton agar, MHA)W H )™ ZR el Ak
VIR B A R W] ka0 12 W85 5% 5 (brain heart
Infusion medium, BHI), RS ZHf5 5 57 3 (rimler-
shotts agar)Il4 | 5 [E OXOID 7~ Fl; mTEC A5
H 3¢ [E BD A # . BUfvh & (Enrofloxacin, ENR)I
H f#[# CNW Technologies GmbH 23 F], FLIRIH N
b B (Ciprofloxacin, CIP)Ig H [ Fl i T A4 1k Bt
Fo B AR AT BR A R, 4 TR 35 PR A4 4 GRSl 1 R
AR A RA R . PCR R A FE At
N, FeRMESIA Bl EEA TAMHEARA
PR w52 1, DNA T i N B A HR A
B w56 1 o

1.3 KWAHE

1.31 tEmbl& SR ARG UG
HL(5~20 g), MTCHBY TN BT )5 B TH4R4T
£ fIA 150 mL 0.65%HY L L BEER K, SR)F
EFAFTHLLHAFT 1~2 min, BOLUEE RFAFTH, il
£ 10°, 107", 1072, 107°(1 mL #£5+9 mL 2 Fih
TRBE BERRERE S 20, H THIE 5

1.32 MBEBERUSH 4 HIE 100 gL 107
FRIEM BN B AL ERT, EAFAN
BHI 15 % 5 A1 & ENR(4 pg/mL)) BHI 254 Ik 7,
30°CHIFR 18~20 h; FIA: BLER K PR P AR A=K
) 20 AT TR, P 00 T R PR 0 TR 7] 6 il R R
JNEHEH 415 DNA, 2% XBete% I Zhao %)
755, LAZIE 16S tDNA (1) V3~V4 X 4 Hir A
Br, iRFER)OM I A E R A RAE, 1E
Ilumina MiSeq RGMFF-6 EMFE, FEHRHETF
R0 BT I R R 2 (A T R S AL S )
1.33 BHHBLERE  HBIHC 100 uL 10°, 107",
1072, 107 BB BER B IORE L0, R FH AN B8 A% A 12540
MHAER T RS IR PR IR PR b, 4
B8 T 28°C fl 37 CHEIRIG IR T, B LR,
rMPkIE 1~3 ARG TR, SRR R T
TSA RIS A A LRI EA T 70 B8 4l A Fn e
E, BERURIEA WA T EMB Rigi it —20
STt S Eaib R TR, SRZK & 4
DNA#4 Borell %" VA1 Yafiez 21 ik 43 5
HIR N 16S rIRNA R 551 H1 gyrB K ¥
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KT8, % Weisburg 25O 75 A R
WA 16S rRNA B FFAIY 15140 o 43 5%k 43
B 4078 DNA 4T PCR 41, PCR )22 1%l
B FR VKR 5 28 ) N S W) EOR AT IR )
PEAT I P50 %, -4 0 P 45 2R E1Z 2 NCBI
(National Center for Biotechnology Information)
(%) Blast K0 R R G AT H 93 M, B I B TR R 1Y)
%,

1.3.4 ZHMBREENE R 2 Eih K5 5 %
FRUERI23(Clinical and Laboratory Standards Institute,
CLSI) 7 iy 3t fig — A i ek gt A7, M%E CIP Ml

ENR %43 B B A 14 556 /N4 7 & ¥ (minimal  inhib-
itory concentration, MIC), [A] B} H K M2 &
ATCC 25922 FIg/K S HMETE ATCC 7966 (U545
TG RE )22 43 B85 B AR T 33X T e 18 24 40 ) Uk
PE, THES> B AR AT 245 %

135 PMQR ERE®EM =% H KL CHk I
PMQR B3, i LA TAYHARA R
INEA SIS L3 2, PCR 3736 451 3% 3,
PCR 4" #4725 2% BB R FEL VR I, BHE
PRRRAR 2 ) M S AE B AR A BR A mI I, )7
%59 |45 28 NCBI B Blast #% R G AT F 57047 .

#* 2 PCR 3I¥F%
Tab.2 Sequences of primersused for PCR

P gene 5|¥) primer J¥31(5'-3") sequence (5'-3") F Bt /bp fragment size

gnrAl'7 gnrA-F ATTTCTCACGCCAGGATTTG st6
gnrA-R GATCGGCAAAGGTCAGGTCA

gnrB'® gnrB-F GATCGTGAAAGCCAGAAAGG 460
gnrB-R ACGATGCCTGGTAGTTGTCC

gnrg'® gnrSF ACGACATTCGTCAACTGCAA 417
gnrSR TAAATTGGCACCCTGTAGGC

gnrct'7 gnrC-F GGGTTGTACATTTATTGAATCG 307
gnrC-R CACCTACCCATTTATTTTCA

gnrD!*! gnrD-F CGAGATCAATTTACGGGAATA 465
gnrD-R AACAAGCTGAAGCGCCTG

acc(6')-1b-cr% aac(6')-1b-cr-F TTGCGATGCTCTATGAGTGGCTA 452
aac(6')-1b-cr-R CTCGAATGCCTGGCGTGTTT

0gxAB"] OQXAB-F CCCTGGACCGCACATAAAG 23
OgxAB-R AAAGAACAAGATTCACCGCAAC

gepA” gepA-F GCAGGTCCAGCAGCGGGTAG 306
gepA-R CTTCCTGCCCGAGTATCGTG

#z 3 PCRI &M 2 ERE4HH

Tab. 3 PCR amplification conditions
HEER gene

S 41 reaction condition

qnrA (95°C, 5 min)+{ (95°C, 30 5)+(58°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)

qnrB (95°C, 5 min)+{ (95°C, 30 5)+(58°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)

gnrs (95°C, 5 min)+{ (95°C, 30 $)+(56°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)

gnrC (95°C, 5 min)+{ (95C, 30 $)+(55°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)

gnrbD (95°C, 5 min)+{ (95°C, 30 5)+(50°C, 30 s)+

(72°C, 30 s) }x30+(72°C, 5min)
aac(6")-1b-cr (95°C, 5 min)+{ (95°C, 30 5)+(55°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)

0qxAB (95°C, 5 min)+{ (95°C, 30 $)+(57°C, 30 s)+
(72°C, 30 s) }x30+(72°C, 5 min)
gepA (95°C, 5 min)+{ (95°C, 30 $)+(60°C, 30 s)+

(72°C, 30 s) }x30+(72°C, 5 min)

21 FIEEKFERPHAE MBS

o T R SR R, B R £ A A SR i
PR W HEE A 114) S 200 B R TS 24 200 B 489 LA/ v
FAFT E R BN (36 4). B AR i< e
B MK g 3% 7 B8 78 B8 20 20 43 00 & 40.30% Al
22.00%, MHZI 4500 57.10%F1 18.70%; 1 it
TV U R A S R R K T 3R A B A LA 2 e )
Bl 46.70%H1 10.10%, JHHL 555 45.20%
F16.70%,
22 EHRHSBETELER

M 100 4% dEfa kg1 8 i3t 4 B 280 BRS
MU AT 182 MR KR A E . 6. WA A2
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Tab. 4 Bacterial floradistribution in aquatic products of tilapia

%

2 species

ARG RN cultivable bacteria

it BT 4T ENR resistant bacteria

i3 gill #% intestinal 8 gill W intestinal
SHJTH AL Aeromonadaceae 40.30 57.10 46.70 45.20
W FE Rl Enterobacteriaceae 22.00 18.70 10.10 6.70
HFFERL Flavobacteriaceae 5.10 4.80 1.30 2.90
# JT IR H# Bl Shewanellaceae 2.30 1.80 <1 <1
AT HE Rl Fusobacteriaceae <1 <1 _ <1
BB RL Pseudomonadaceae <1 <1 <1 _
T HE Rl Bacteroidaceae <1 <1 <1 <1
R Clostridiaceae <1 <1 _ _
SRR Bl Moraxellaceae <1 <1 <1 <1
ZE B HFF Neisseriaceae <1 <1 _ <1
FhERE Rl Planococcaceae <1 <1 <1 _
PEE B Ruminococcaceae <1 <1 <1 <1
Bk E Bl Staphylococcaceae <1 <1 _ <1
£#EERF Rl Streptococcaceae <1 - <1 _
W FL Xanthomonadaceae <1 <1 <1 <1
FIZE Bl Lachnospiraceae <1 <1 _ <1
FLATH Bl Lactobacillaceae - <1 <1 _
WEFEIRE Bl Oceanospirillaceae <1 <1 <1 <1

TE: R RO s AR A R 2 R R 1 0 L

Note: Figures in the table denote percentage of bacteria of each family in total bacteria.

B A 58 92 #:(32.86%). 97
(34.64%)H1 91 ¥R(32.50%), AS[FIZHL153 85 ()< Bh
MR A 22 AR K 8 LA RS2 2 B
KB43R 68 ££(37.36%) . 28 Kk (15.38%)
1 86 ¥E(47.25%) (5 5) -

#5 TN, NN, BEATEESEERL

Tab. 5 Isolation of bacterium strains from gill,
muscle and intestinal tissues of tilapia

RRRE (7 43 1)
PPN o ok
el lilﬁ?@ number of isolates (percentage) B
species sum
#8 gill  JULIA muscle [ intestinal
e L
ASRL 92(32.86%) 97(34.64%) 91(32.50%) 280
Aeromonas

ét%%ﬁ‘i‘ 68(37.36%) 28(15.38%) 86(47.25%) 182
. COll

2.3 ZYEBENELE R

FR 4 CLSI 93 E brifE, CIP A ENR X 321 I
BRTE MIC<0.5 pg/mL. MIC=4 pg/mL 44 F 473
S RE AR 25 . 280 AR A X ENR i
A THR(2.50%); X CIP 2504 6 #R(2.14%).

182 Bk K 2. 75 B %) ENR i 25 5978 47 #£(25.82%);
X CIP M 25 19 33 #£(18.13%) . KI5 A H X 5%
R 0T 24 2847 = TR TR (8 6) AR 2
LU BT 25 T L B A e 22 5, MAEE . LI A
J 40 2 43 5 ) SR R 24 5553 R 3.26%
1.03%F1 3.29%, KA w i 3nh 33.82%.
21.43%F01 32.56%; 8 F1 iz 41 40 43 B A i 24 B ok
LR T AL T B (R 7).
24 PMQR EE gy

KH PCR J5iEd He 4 B W M5 1) PMQR
F, 48R PR, 280 HRHMEA 19 #£:(6.79%)
AT PMOQR L, Horp 12 #R(4.29%) 44 gnrS 3t
, 8 BR(2.86%)1H7 aac(6')-1b-cr Ke[H, A Kl
F| HAth PMQR JE[H; 182 ¥R A MR A 1 kG H
109 BRE(59.89%) 47 PMQR FE[X, Hi 23 #k
(12.64%)#E47 qnrB JE[H, 67 $£(36.81%)HE4HF gnrS
A, 18 #:(9.89%)##w aac(6)-1b-cr JE[K], 21 £
(11.54%) #5737 ogxAB &K, HAT 1 ¥R(0.55%)#57
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Tab. 6 Susceptibility of isolates from tilapiasto ENR and CIP

HAREL(H 7 80) number of isolates (percentage)

Zj¥) drug HEFP species
24 resistant H14 intermediate U sensitive
Bt 2 ST Aeromonas 7 (2.50%) 18 (6.43%) 255 (91.07%)
ENR K7 E.coli 47 (25.82%) 47 (25.82%) 88 (48.36%)
&1t total 54 (11.69%) 65 (14.07%) 242 (74.24%)
WHY A S HHUR Aeromonas 6 (2.14%) 7 (2.50%) 267 (95.36%)
CIp KA H E.coli 33 (18.13%) 7 (3.85%) 142 (78.02%)
&1t total 39 (8.44%) 14 (3.03%) 409 (88.53%)
#=7 TiaH, AMBEARPHAEKRNIRIFRL
Tab. 7 Distribution of resistant strainsin gill, muscle and intestinal tissues of tilapia
5] . HE tissue
lﬂﬁ FEtR item ~ —
species il gill AL muscle 7 intestinal BT total
SIPHRTE T EHEREL sum 92 97 91 280
Aeromonas fit ENR F1/5 CIP 3(3.26%) 1(1.03%) 3(3.29%) 7(2.50%)
resistance to ENR and/or CIP
KI5 4 il Sy BSWEAREL sum 68 28 86 182
E. coli it ENR Fl/a CIP 23(33.82%) 6(21.43%) 28(32.56%) 57(31.32%)
resistance to ENR and/or CIP
A1t total S EFEMEL sum 160 125 177 462

26(16.25%) 7(5.60%) 31(17.51%) 64(13.85%)

iit ENR F1/5% CIP
resistance to ENR and/or CIP

%8 S EEH PMQR ERFE&KH R
Tab.8 The detection rate of PM QR genes
in theisolated strains

gnrD FERH, KA H gnrC Fl gepA FEH (£ 8).
il UL IR RN 41 21 rb 43 B (A A PMQR 36 [R] % /<,

PR TR 4 ) 5 AH N 2 24 B AR BB 7.61% S PN
5.15%F1 7.69%; 5 . WL PR F 40 20 b4 B P N Aeromonas E. coli
gene Wit EAEU% BUE EAU%

PMQR & X A A i 5 A 1 i) o AR IS 2H 21000 2 R

number percentage number percentage

HREEY 60.29% . 64.29% 1 58.14%; #5414 451 gnrA 0 0 0 0
B BRI PMQR JEDR O th %622 IR K (5 9). qnrB o0 B 126
anrs 12 4.29 67 36.81

3 itig gnrC 0 0 0 0
- R gnrD 0 0 1 0.55
31 FAR&IKFT MR AR B aac(6')-1b-cr 8 2.86 18 9.89
%%H@%%_‘ﬁ%’f*%&ﬁ%, V{Z%?ﬁ?%‘? 0gxAB 0 0 21 11.54

FAAEE Y, FEIR K IR FE KR FIR K SR 58 s P A b, qepA 0 0 0 0

SR FE AR, KR AR
I A TR 1 B H UL I AT TR A TR, £
o 1 245 K % A R R e R — A H 25 ™ Y )
J, JE 4 4 20k 4 3 #1 (Pseudobagr us fulridraco)

ARAAGE G WIT RIS T RLEER N R 40T, 25 R 2
AN R R A A i LR R . A
B9 5 SR P e 3l 200 e 14 75 96 0] 27 3 £ 8 R i 3 1Y

Jig 3 S 3B AR R B AR 5T B A 4% i B
A DI 3 TR B 3 SR AR B TR R AR B A o R A
Michelle %2R IS8 AR ML 2 T4 W24 3%

BRSSO A B, O T RO B R A T R e
TR K i 5 A0 S AN T A, (RG22
AR T A i R A T o R Y A S
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Tab.9 Distribution of PMQR positive strainsin gill, muscle and intestinal tissues of tilapia

ZH4 tissue

A species F8FR item

1 gill ALIA muscle # intestinal BT sum
SN FHE sum 92 97 91 280
Aeromonas 7 PMQR R 7(7.61%) 5(5.15%) 7(7.69%) 19(6.79%)
number of PMQR positive strains
N7B S HAREL sum 68 28 86 182
E. coli HEHE PMQR T HE 41(60.29%) 18(64.29%) 50(58.14%) 109(59.89%)
number of PMQR positive strains
&4t total BIVEEC sum 160 125 177 462

i PMQR IR
number of PMQR positive strains

48(30.00%)

23(18.40%) 57(32.20%) 128(27.70%)

40.30%F1 22.00%, MiEHA 57.10%F1 18.70%;
T T 24 20 B, 7 M0 2 20 mp /<P B RN K i 3%
AR 46.70%F1 10.10%, BiEd N 45.20%
1 6.70% . FH LT UL, M AR iR 2 %
A £y i T AR 2T 24 1 T ) A A
32 FiE@migEm s AREER

VR 20 B T 24 1 0 B e 4 DA R NS B i
TR ME 2R T AN EAR, sk
25 AT R o 2 707 i TP R W R 75 T T 24 1 O
BRI, 2RI KN 35 A R 6T IR VD L I T 24 5
ik 81.20% . ASHIFFE N £ 7 it v o3 B8 B K 35
v RO FR N U0 B i 245 Ay 18.13%, e fik T
£ U5 0 20 DA T 24 2%, 35X ] B8 5 AN [R) SR 5 & R Y
BRI O, ARBFFE N HEfK ™= fh i . B
EAWLA B F] 462 REMRCIEE 280
B RIBRAH 182 kk), X RS B iyt 23
(11.69%) % /=5 T IR 10 B (8.44%); /< B BA7 174 Tid
2% (e 2.5%) B B AR TF AR A A (A 18.13%),
KM 3575 o 6 B 0 B IR TR b B2 A T 2 2R 2 v
TARBPIGE, TGES KM IR A 18 45 5 W s v i
2= 25 55 o T MR R 20 2000 3 1) A
XTI 25 2R INAEAE 22 5, WL T o3 B iR A T
it 245 5%, (5.60%) B S A T 68 2H 2 (16.25%) Fl iz 18 21
21(17.51%), s 7K 7= f #5710 41 B it 24 1 XU
FE G RIGRA A,
33 HEEKRET PMQR ERER

PMQR 2 21 1 W 75 F 2K it 245 AL i %) 2 2 2 B
W55 . PMQR FERFAMAETER, Hox5]E 405X
W R S 25 W KKt 25 {H PMQR 2[R 2407 F

JROREE, AT LA A [7] (14 40 T 1) 5 47 T 2 144 0
SR A B PO IR K IR T PMQR 3 RIS,
RIIT 20 4F A, 3 B8 UE K 5 A B X s v R 25
25t 23R W RN, ©RCh T E A S T A
MR, Jiang 2712010 4E%F M 2K b/ B
() 218 MER MR A W AT PMQR RIS % 21,
HA g 55 ¥R (25.23%) 19 B Ak 54 PMQR JE[H, 3=
PLE gnrB. gnrS. gnrD F1 aac(6’)-1b-cr. iFZE M
A 2829Vt 5 i e VAR e A /< B4 L TR ) Tk 245 6 1R 4
Mr &P 67 BRE A 13 $£(19.40%)44F PMQR J&
K, i 116 #RK ™ SR Im R < M A 18 BRIA
(15.52%)#54 PMQR A, Fi2A gnrSL, gnrS2
F1 aac(6")-1b-cr . AW 5T H A0 25 1) 182 R KR A
WA 109 PRIE(59.89%)#5 PMQR [, Fh2h
gnrB. gnrS. acc(6')-1b-cr. ogxAB Al gnrD; i 4>
B 280 MR 19 R (6.79%) 454 PMQR
LA, F2Ek gnrSFI aac(6')-1b-cr, HtL A WL, %
Ak fa 7K ™ b A B K A % A T PMQR S R 447
R T A MR, HE (AT 24 3 R b b i 5
B, KT e T S T 24 PR A A KU J2 B
KIGRA WA K.

AT RV A BT &, K b AR T
Fb R W 35 7 A A 3, (E TGI8 2 A B i 25 2R 38
it 25 5 R 4 28, KIBRA W& TARIRME,
TR 35 2 TR A 7K 7 i i 245 A 000 95 5 1 %) 40 TR e
5o T AS [R5 B 1) A4 R it 24 23 i 245 56 R
PR LR, LD 0 2 (4 T 24 240 A1 R 24 25 1R
e R F R LU B A 2L, w2 AR K=
i AT AR, LA, AEh 2l 56 ik S A X
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Abstract: The aim of this study was to investigate and analyze quinolone resistance and plasmid-mediated qui-
nolone resistance (PMQR) genes in Aeromonas and Escherichia coli isolated from the commercial aquatic prod-
ucts sold in Guangzhou’s supermarkets, and to assess the quality and safety of these aquatic products. One hun-
dred live tilapias were collected from 14 supermarkets in Guangzhou. The results of high-throughput sequencing
analysis indicated that Escherichia coli and Aeromonas were the dominant bacteria. According to bacterial
screening culture methods, 280 Aeromonas and 182 E. coli strains were isolated from the gills, muscles, and intes-
tinal contents, respectively. All the isolates were evaluated for resistance to enrofloxacin (ENR) and ciprofloxacin
(CIP) by agar dilution method. All of the 280 Aeromonas and 182 E. coli strains were also screened for the gnr,
gepA, aac(6’)-1b-cr, and ogxAB genes using PCR. The results showed that 7 (2.50%) Aeromonas and 47 (25.82%)
E. coli isolates were resistant to ENR, while 6 (2.14%) Aeromonas and 33 (18.13%) E. coli isolates were resistant
to CIP. The resistance rates of ENR and/or CIP in Aeromonas and E. coli isolates obtained from the muscles were
much lower than those in the microorganisms isolated from the gills and intestinal contents. All the E. coli isolates
obtained from different issues were much more resistant to fluoroquinolones than the Aeromonas isolates. Of these
182 E. coli isolates, 59.89% isolates harbored PMQR genes, and 5 types of PMQR genes were detected, including
gnrB, gnrD, gnrS, aac(6')-1b-cr, and ogxAB. Of the 280 Aeromonas isolates, 6.79% harbored PMQR genes, and
only aac(6")-l1b-cr and gnrSwere detected. Only a few resistant bacteria were screened in the muscles, which form
the edible part of the tilapia; so, the food products were considered relatively safe. However, resistant E. coli was
predominantly isolated from the intestinal contents and gills, and most of the E. coli isolates carried various types
of PMQR genes, suggesting a potential risk of drug-resistant E. coli transmission from these tissues. Therefore, it
is important to strengthen monitoring of antimicrobial resistance of bacteria in aquatic products.
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