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WE: Y THAMAERAENE O H LRI/ F 0% 5 & & & 24 (PMQR) (4 i B %
fif 7 4 & X (QRDR) 5 fif 24 £ A 2 Bt % % 5 524 K A K-B 4 i& 0l € 7 1996—2013 4 L)~ &
WRERAESBEN 6T KA EME AT 23 ME LyLE Ly 25145, 20 5 # PMQR 2
qnrA .qnrB qnrS .gepA 1 aac(6')-Ib-cr, [7 it 4 Hr PMQR 3t & [ M B 4k 4 & K + gyrA .parC 3
B QRDR R EHHN, ZRET,67T RALME M AT EM L EDHEKE & WH 24 F
27k 100% (92. 54% Fn 83. 58% , Xt vk i Bl %k 4 2 I P F w2, @ 4 E A T19.40% ~
64.18% , i M T HEm R X B K FE K EFRE RS, FKT 10%;79.10%
(53/67) Wy ARt 3 KU Eyuw 5 B A 25 1. 19.40% (13/67) iy H 4% % % PMQR [,
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M7 7E BE A 1 O 8 1K | s o i 2 TS 24 ok IX
(' quinolone
QRDRs) fy #1 3 [H %€ 48, 5 35 K F it 25 .
PMQR i 24 4 5 i 8 37 T kL b, X AU 58 1
0 TR 245 4 1 3 M T L TR 24 B TR S AT AE A [
ol Je 4 1A Z 18] K A 4k . e PMQR B #F 58 2
IR N R 2 AR OR IR T 2 BF 5T B A R S AR
AU ERIK PR SRE P T B R 2 2 ) Y
I R 25 bk, JF B K 7= 34 I8 PMQR HF 5%
OXof 400 o e A R 2K T 24 AT R LA A

AWEFE RS 1996—2013 4 DA F7 5 S 61 6
b B2 S0 B PR A B N B AT 25 W SR o)
Hr A H: PMQR i[5 4541717 00 S PMQR FH 4 T
QRDR 5L E BL , 15 15 Ay o i 5P M T s i
P 5 245 49 T 245 42 42 o BOF 5 Bk DR B8P 24 2 1%
WK

1 MRS Ik

1.1 RAF S48

67 k5L M TR A SE 5 % 1996—2013 4 A
B o B AL B B B AL AR A K S
SCHR' 3 1 A AR AR RO T e N
K& K S B (Aeromonas hydrophila complex) &8
A RE 28 BRI R B & ( Aeromonas sobria
complex) & &8 7 MR AK S 50 M 7 (Aeromonas
caviae complex) & & Hf 32 #k, g /K<L 1 AR
HETR Pk ATCC 7966 Hi W7 1145 ¥R 7K 7K 77 BF 92 Jor 15t
s K35 75 B ( Escherichia coli) ATCC 25922
AR AR R A 5 1R A B 24 PR = I

Ji 2 R OR L3I (TSA) I H b st B H R
HIRTTEA W LB N LB Bl K i s 2 H 3 i
(MH) g B 75 &2 1 T A W R A RS W), JBORE $i
IR & O OMEGA ik /)y it 52 il 5] & . PCR
S ) 85 1) Sk B Ry I 22 AR A BN W) 7 i

S % By 25 B0 48 Dy 95 [E Oxoid 23 H 7
i, =20 CR R R 259 M & i (pe) 4
SR R P AR (AMP) 10 B] 55 75 Ak 58 47 4 1R
(AMC) 30k ffl B Wy (KF) 30, 3k 774 T (FOX)
30 Sk ff e (CTX) 30 W i 55 /9 (TPM) 10 figh Jiie
AW (183) 300, fifh i HH S5 m e/ 4R BE
(SXT)25 FfE ¥ (RD)S ZEHE MR (NA) 10 Bl it
WA (ENR)S N A (CIP) 5 iR A
(NOR) 10 % 987> &2 (OFL)5 [ JU¥F K (TE)30 . %2

resistance  determining  regions,

PiEF % (DO) 30, 17 K (OTC) 30, 3 4 J& %
(FFC)30 5% R (C)30 . mk i 2z A (F)300  fif >k
RAR(AK)30 KR KE R (CN)10 JFiEE R (N)30,
1.2 LW HZE

Hap ookl £ R K-B 4R I GA,
LI ATCC 25922, ATCC 7966 {E Jy Jfi 355 i A0 % 18
W AT 2GR . R SE I AR LB W E I8 )G
PP T TSA 4,28 THiFF 18 ~20 hy PR
VEEEM T 2 mL LB B R ,28 THRGHIFE 3 ~
4 h FJCTR A2 BRER AR BRIV BEE A B 2 0.5 A [
e s B, IR R AR T 2 IR K 2 29 4 mm
JEEE ) MH B3Rk W F 2Bt L 8 35 TRy
7% 18 ~20 h JG WL Z5 R . 2 IR 6 [ i R 55 9 %
R UEfL Z2 B1 4> (Clinical and Laboratory Standards
Institute, CLST) # 1fE ] W7 52 56 T8 Bk 19 245 ) 0 J%
PO T 2 B SCR T W £ T 25 45 R
KAl 4 R 24 WHONE T5. 6 [fif 24 Wi I #%#4F Fil SPSS
18.0 BT JR 43 #r o

2n 1 A& B 41 DNA 2 I SR FH K 78 2 1 7%
0 DNA BT, K 5250 B MR R0 T LB BUIEF
iz ,28 CHEFE 12 ~ 16 h, PhIUE 7t 3 & A & 500
WL 1 XTE (9 1.5 mL T E B0 1415 % 6 10
min, 7K 5 min,12 000 r/min Z.0» 1 min, $2 8 |
TH IR RI 2y DNA B

PMQR 4 B ¢ PCR ¥ 3 & B 69 A B A & 5
g ot LA 7 Ak B 2H DNA O A, A 4 2
% SCHRRIE " B R B9 51 4 31 B PCR
B Gl EE (1) 5 %) PCR 4 88 7=y k47 I e (51
WG R e A eh 2R M HOR A R T
SE0) I 45 2R B BLAST # {4 (http: www.
ncbi. nlm. nih. gov) 7 GenBank X} H 1) 3£ K )&
G AT R AG R 27 o

PMQR Fa b 8 T 42 69 32 B &l OMEGA
JiORE /)N i B IBCIR TR) A B o S R B R T
LB H 5N %,28 TG 12 ~ 16 h, 355 &
et 356 WA 0 A JBORE £ JBC, A6 00 % TR 95 4 R 1Y
0L

PMQR a4 % QRDR & B % & 5 #7 %
5 SCHR A TE Y BRI B9 gyrA LparC SEIN P
175 K PCR IR K BE (£ 1) , %) PCR 474
Py HEATIN Y (5190 G 0 B I e AR b v e AR
Pr B AR A BR 2 W) 58 BL) , 0 B 4% 52 56 T bk gyrA
parC BN i g BE R 2 AL 1 DL o
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Tab.1 Primers for amplifying the PMQR and QRDR genes
519 Fea(5'-3") P37 W1 K/ bp B E/C
primers sequence size annealing temperature
gnrA-F ATTTCTCACGCCAGGATTTG
gnrA-R GATCGGCAAAGGTCAGGTCA o1 %
gnrB-F GATCGTGAAAGCCAGAAAGG
gqnrB-R ACGATGCCTGGTAGTTGTCC 469 ¥
gnrS-F ACGACATTCGTCAACTGCAA
gnrS-R TAAATTGGCACCCTGTAGGC 7 20
qepA-F GCAGGTCCAGCAGCGGGTAG 306 60
qepA-R CTTCCTGCCCGAGTATCGTG
aac(6")-Ib-F TTGCGATGCTCTATGAGTGGCTA 180 55
aac(6")-Ib-R CTCGAATGCCTGGCGTGTTT
gyrA-F CCATGAGCGTGATCGTAGGA
gyrA-R CTTTGGCACGCACATAGACG 665 0
parC-F GTTCAGCGCCGCATCATCTAC
parC-R TTCGGTGTAACGCATTGCCGC . %

R 5o

2.1

67 Mk 32 12 TR R T 20 G bk | Sk At 05 13 i g
AW 25 R B, 73 B 100% (92 54% F
83.58% 5 f P 15 P R 2 BT OR R AR Sk A
W fig SR s T 25 R AE 10% LATE 5 X6 W 385

R2 THABERSEMEXNS X2 MRAEAYMMAHEILE
Tab.2 Susceptibility of 67 Aeromonas isolated from turtles to 8 type(23) antimicrobial agents

RGPy BB b F 25, W25 R 19. 40% ~
64.18% (£ 2) . MM, A 53 RIEHK(79.10% ) Xf
3R DL EYUR 25 2, Horh 15 Bk (23.88% )
Xt 6 YU 25 Wit 25 .14 £k (20.90% ) X 7 K Hi
25 2 3 Bk (4.48% ) Xt 8 R 25 it 24,
R R Z /25 (3£ 3) .

e 2 BEHEE (A 43 %0) no. of isolates( percentage)
type drug fit 25 R H14E M UK S
TG Ak(AMP) 67(100) 0(0) 0(0)
AT 25 5 Ak / 35 437 4k iR ( AMC) 38(56.72) 25(37.31) 4(5.97)
By Fik 2 31 7 19 W3 ( KF) 62(92.54) 0(0) 5(7.46)
B-lactans 475 T (FOX) 26(38.80) 10(14.93) 31(46.27)
S HImE N5 (CTX) 3(4.48) 7(10.45) 57(85.07)
W e 45 7 (IPM) 6(8.96) 11(16.41) 50(74.63)
T2k T e A (S3) 56(83.58) 1(1.49) 10(14.93)
sulfonamides i Tz B 5 S5 e s/ B 4TS IE (SXT) 46(68.66) 4(5.97) 17(25.37)
ZEUERR (NA) 43(64.18) 0(0) 24(35.82)
BB B (ENR) 28(41.79) 10(14.93) 29(43.28)
WS 34 A 2 .
. WA (CIP) 13(19.40) 16(23.88) 38(56.72)
quinolones .
I R (NOR) 15(22.39) 7(10.45) 45(67.16)
A A (OFL) 35(52.24) 3(4.48) 29(43.28)
T wm%(ﬁg) 37(55.22) 3(4.48) 27(40.30)
i £ Vi % (DO) 25(37.31) 1(1.49) 41(61.19)
tetracyclines .
+ %% (0TC) 43(64.18) 0(0) 24(35.82)
B K & (AK) 4(5.97) 0(0) 63(94.03)
ﬂ%’}%:ﬁ:ﬁ. Rk 752 (CN) 13(19.40) 2(2.99) 52(77.61)
aminoglycosides
WEZ(N) 21(31.34) 2(2.99) 44(65.67)
i fe i 245 SAEE(C) 26(38.81) 4(5.97) 37(55.22)
amphenicols AR JE % (FFC) 18(26.87) 2(2.99) 47(70.15)
F 45 F-2 rifampicins F4%F (RD) 47(70.15) 14(20.89) 6(8.96)
it Lk M 2 nitrofurans kg 2 B (F) 5(7.46) 7(10.45) 55(82.09)

http : // www. scxuebao. cn



7 ) L P, A5 < R AR O B I R TR 24 1 5 RS S e A T S T 24 2 [ 23 1021

R3 THAEERSEMEXN S X2 HARAMMNSEMAFR

Tab.3 Multidrug resistance of 67 Aeromonas isolated from turtles to 8 types(23) antimicrobial agents

[GER EL/LSES L7354 H o/ %
resistance types medicine types no. of isolates  characteristic/total no. of isolates
3 fiif R DO®@®; DO®;OA® 10 14.93
4 fiif R D@D ; DADD 4 5.97
5 7if R DRB@D:;DRB®D; DQ@®E® 7 10.45
6 Tif R DRB@DEOD; DRBA@WOD; DRBDD®; DRB®G® D 15 23.88
7 Tif R DRBDEOD; DRQBDOD® 14 20.90
8 i R DRBDEOED® 3 4.48

1 OB-IWBEI I B-lactans; @ sulfonamides ; @M i i 2 quinolones; @ U ¥ 3 3¢ tetracyclines; ®Z FE i H ¢ aminoglycosides; © it
i 2% amphenicols ; @F 482 rifampicins ; @ i 50k I 2 nitrofurans
2.2 PMQR EF&N 5 FF 544

67 B3z Ik, A7 13 B (19.40% ) #5417 T
PMQR JE K, % 73 B Ak B9 PCR ™ 4 B UKk 45 1 L &1
1 A 25 fir 4845 19 PMQR J& K J7 511 5 BLAST Lt
MR BN A 6 MR gnrS1 JEH (8.96% ) 4
RIEH qnrS2 BEH (5. 97% ) .5 BR4E A aac (67)-
Ib-cr LR (7.46% ) ,HoA 2 kR [E B #5407 qnrS2 #il
aac(6")-Ib-cr JEH (2.99% ) 5 4R 44 19 5 K 7 41) 1

$25 % GenBank Jf 4K T /#8115 (% 4) . fEAH M2 gnrS BE PCR R
N N M. DL1000 43 & hidE; 1 ~3. KEfh s P HMERS BE; N2
S A K B gnrA (qnrB Rl gepA B " CERL P - TREEAT H
M | ) 3 p N Fig.2 The PCR products of gnrS gene
b M. Markers( DL1000 ) ; 1 - 3. sample; P. positive control; N.
P blank control
1000
800
600
400

aac(6')-1b (482 bp)

1 aac(6’)-Ib E PCR BEikxE
M. DL1000 73 F i hr#E; 1 ~3. FEdh; PoBHMEXT IR N. & [

it 3 RALEE
Fig.1 The PCR products of aac(6’)-Ib gene Fig.3 The restriction map of the plasmids
M. Markers( DL1000 ) ; 1 — 3. sample; P. positive control; N. M. DL 15 000 marks; 1 ~13.28A,13036,12013,12014,12087,
blank control 13002 ,44A,12015,12044 ,liver,17A,12045 ,kidney
2.3 PMQR PR & B AY #E B FE A g 18 1Y) 55 83 v 22 Z R Ser— 5t A R 1le

#Eatr 47 PMQR JEPH () 13 PR bR IO ORISR I 1 parC BE DR 450 %5 (1) 5 87 {7 22 % IR Ser— 5t 3¢
SRR 13 RIS I HE T 1 ~4 AR e RRR He MR A 3 HRIUKE T gyrA SN HE

K215 kb, /N2 0.8 kb([& 3) . LR A, 3 Bh 4 Bk R KB gyrA 5 parC 3
2.4 PMQR PHI$E# QRDR EFE TR EFR A QRDR # i gi 1 %€ 4% . & £ QRDR # JE A

#EH T PMQR LI 13 BRI BRI gyrA A1 SRS TR R 3 3 Bt 0 AN () v A IR 2KS 24 ) i
parC 3 A JF 25 R B, A6 bR I 72 gyrd 25(FR 4
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Tab.4 Mutation of QRDR and quinolones resistance music in the PMQR positive strains
itk S B A 0 PMOR QRDR %% QRDR mutation e A T 24
strains isolates year gyrA parC quinolones resistance profiles
28A 2003 aac(6")-Ib-cr[ KC542812] 11e83 11e87 NA
17A 2005 gnrS2[ KJ162344 ]
44A 2007 aac(6") -Ib-cr[ KC554068 ] 11e83 11e87 NA\ENR\CIP\NOR\OFL
12013 2012 gnrS1[ KJ162351 ] NA\ENR\OFL
12014 2012 gnrS1[ KJ162347 ] 1le83 NA\ENR\OFL
12015 2012 aac(6") -Ib-cr[ KJ162339 ] 11e83 T1e87 NA\ENR\OFL
12044 2012 gnrS1[ KJ162348 | 11e83 NA\ENR\OFL
12045 2012 gnrS1[ KJ162349 | 1le83 NA\ENR\CIP\NOR\OFL
12087 2012 gqnrS2[ KJ162345 ]
B kidney 2013 gnrS1[ KJ162350 ] 11e83 11e87 NA\ENR\OFL
13002 2013 gnrS1[ KJ162346 | NA\ENR\OFL
13036 2013 aac(6')-Ib-cr[ KI1623417 , qnrS2 [ K1162343 ] 11e83 11e87 NA\ENR\CIP\NOR\OFL
JF liver 2013 aac(6')-1b-cr[ KJ162340] ,qnrS2[ KJ162342 ] 11e83 11e87 NA\ENR\CIP\NOR\OFL
3 wie YT 25 2 B AN — X ZEE R AR TR VD B RN R
e TN [TIEINN §
v Ub AL I R AR 24, TN i RV A R R TN T R R
3.1 FERAERSEREMIAESHT U, 5 Han 25070 5Ll R 25 R A B 0 A6

RPN R A BRI K K 5 S8
S PO T RS TR s E DT IR I TT R
TR 9T 0 8 B 10 26 ) 38 A 3 75 ) LB 2
Wy p 24 (H X 6 25 ) B e TR A E RS
0 AR, SOR AR R A T I R L R A
T 25400 5 22 BORG B 7 AR T 2 0 R e 4
S BRI PR 23 8 10 112 e A 7 B 1 % T A
T 24 2 B () 2 B 0 1 24 0, TG AT DTG 30 40 15
P13 135 T X SR M TR RS S A0 S 25 W) 1 T 245
PU SR f MR . 2K AR A sk B R
TR 25 Lt I . SRS R B
G 0 U2 B A PO T 2 R A o A E T I E )
67 o Fe, e D B4 B o S [0 ol 2 0 B B 245 0 T 24
PN [, o 420 VG A L Sk 60 098 Y i 24 2% 5 T i 5
F 5 B P I I R AR T 26 5 0 Sk A &
K VE IR BRI R TR 2 ) B v 4
T 25 SR . 3 Ah , AR TRTE R % B 79. 10% 1 f 4
VAR B 3 2L B 25 W 2 , i EL LA
6 N 7 KA FRBLE 2 0 T, R IR
X DAL T 24 0 1 T 245 4 i 2 T 2 A o
T, IR b T SRR 4 T 25 07 3 LR R 25
R A T, ARG 240 B T 2540 77 A B A
3.2 FEAEESENEREREWNEERE
it 25 2 B 43 47

AT 25 J 5755, 52 458 B bk X S [ e s i

R IE B ARARL o 3 5 20 TR AN [ e R 215 24 4 7 AR
TiEf 245 ) AL A AS ) A O, 25 I 1R 1)V AL 1 13 4, 32
AL B —, HAE T DNA [a] fig i i A 0
(gyrA) 45 5y 77 HE i 7K V- ik 24, T R At nds W5 i 258
25 (IR 3 T 28 ) 7 BE A 45 4 B 5] i U Bl
HAA R H A5, 5 AL 145 5 BE I3 58, IR
AT Hob A RIBLH AN %5 5 7= A i K F i 25
1998 4F Martinez 25" 3 W 8 T FG ki I
gnr( quinolone resistance ) 32 [K 4}~ 5 A 91 M i A 28
29yt 25 AL, I S B qrr K& AT LR A [W) 40 1 18]
KL Bl 7 A 2 A E R A X
RGN qnr FE DA 6] F e O 240 B o T 24 2 [
gnr 3K 107 H T 15 DNA HEHE B B 11 5 4
V55, X a0 v I 2K 470 1 24 1 A 3B AL H AT )
PHER, LE KA Z Fh KR : gnrA , gnrB,
gnrC,qnrD ,qnrR Fl gnrS % . HAT PR+ B
WA gnr JERAT qnrs2'" qnrSs ' R gnrB1
AWFTEN) 67 bR B IR M , 8 BRIEH gnrS B
RLCH 6 Bk #5H gnrST 2 R qnrS2) , H
gnrS1 b R WAE ML B K A R IE . aac
(6") -Ib-cr B[R & —Fh il BRL #5719 2 L b 1 &
T A0 2 7% il 1) A8 S B AL, B R A Al R T SR U
Lok b B 0 RO E A, AL BB 5 LR X BT oK < A
TR EE R AR 25 A AT 5T 4 HY
5 HR#ET aac(6") -Ib-cr BE A Y B AR A7 4 Bk X

http : // www. scxuebao. cn



7 ) L P, 45 < R AL B T R 24 1 5 O A S U I SIS T 2 2 [N 0 1023

RNV R B VD R 25, i TR N U R R R
70 R, e G T L% DR 1 A 76 A T R
ST R VD R AN O R IR AR . gepA
S DR A 2 3 7 K M 45 A 1 ok P B A — b
R TR A T s 5 T 2% 2 W M HE S R, £ bk
JIESE A T 0] 66 8% BORL b, 4% — 4 1 536 bp (9T
W EEAE , & I G-C B8 (72% ) , 3 7T
T St A 2 $% LI 1S26 (0% JE T i A S, 76 FL B
AT VR B 3 LA — e i 25 3L B, 40 rmeB | blagy,
SEUHARBE ST R & B qepA JEDN B F LB 7E
f9 JEOAE T 485 4 22 il i 24 3 R EL AT K S A5 4, 15
B A

PMQR Jg s 7% 7 2 Tt 24 L 1 9 T 22 41 0 3
Sy, B9k PMQR K& R f) 80 77 76 78 15 A0 5 B0
X I 5 ) 285 245 1 B SRR T W, 32 B AR K - T
24 fH PMQR JE R # 5 oAb i 245 Lo 40 #7335 B
A T e Tt PR L6 STRNA. HY & b i ik PR 37 T AH 7]
F SO 5 7% P T b 3 B i 2 T 4 0 20 T 2
TLERE T BT, ABFST 4SS S % PMQR 3
PR L 4 BO7E S I B R, 9 LA PMQR &
AL 40 T 245 B ok 48 495 1 AR [R) /DN 0 R B T A
PR — 25U TT T TR A 5 £ W 15 5% 25 W Tt 24
P B B T 2R R AL R HL R BT AY

v % R 2 i 24 e 52 X (QRDR) o 1 56 [H 5 A48
T S P A X v T 24 7 245 1 S AL
#1200 Horf gyrA JE ) QRDR ) 5% 78 X Mg 1
K25 25 10 3 S f R, o gt parC | gyrB I
parE . WFF KB, i 25 ¥k 5 58 78 37 5 A7 76— 52 10
SeI 56 T HE T 5E A 1 24 R A g R
B A KT 98 3 T 2 T 25 2 gvrA B 51
T 185 7K V-1 25 S8 - gyrA Rl parC LR s A8 5|
LG 75 (37 5, 1 2 5 24 P B o A IF 5 T A 0 £ 955
A5 PMQR & [H 1) 13 B AR I B, KR
gyrA . gyrA FI parC ¥R 15 575 0 Bk X 1 Rk
% Fil s 5 T A5 T 247, T R 2 A B DR I 1 2 Bk
A P T 2 B Y s R % 2 W T 2 R 0 o e T AL
v s R 2 T 25 14 7 2 T RE 5 2 A 25 L B 3t
GHEGE S

s i T 25 W i 245 LK) 2 4%, A7 (6 L 4% PMQR
il QRDR 5 75 75 [N 1) £ Fl it 25 HL ) ; PMQR 7375
A3 G B 5 26 A1 K - B T 25, 15 PMQR 3 [ 1
A7E T LAGE HE 20 7 e (/& QRDR (9748 5, M 1T 3
BOR A R A 0 B KO 25 P A el 4

il PMQR 3 X S 200 iif 25 1 ) A e A% 4% LA K 5%
i PMQR 5 QRDR 75 53 2 [A] 1) 5% & ik A fif itk —

S 3
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Analysis of antimicrobial susceptibility and plasmid-mediated quinolone
resistance genes in Aeromonas isolated from turtles

TAN Aiping', DENG Yuting', JIANG Lan'*, WU Yali'?>, FENG Yongyong'*,
HUANG Yuping'?, LUO Li', WANG Weili'
(1. Key Laboratory of Fishery Drug Development ,Ministry of Agriculture ,P. R. China. Pearl River Fisheries Research Institute
Chinese Academy of Fishery Sciences,Guangzhou 510380, China;
2. College of Fishery and Life Science ,Shanghai Ocean University , Shanghai 201306, China)

Abstract. Aeromonas are known to cause several diseases in turtles. Antimicrobial agents, such as
fluoroquinolones, are used to prevent and curtail bacterial infections. However, prolonged abuse of
antimicrobials agents could result in the selection of fluoroquinolone-resistant Aeromonas. Quinolone
resistance is due principally to chromosomal mutations or efflux pump. Mutations in the quinolone resistance-
determining regions ( QRDRs) of the gyrA and parC genes have been shown to be related to quinolone
resistance in Aeromonas spp. Plasmid-mediated quinolone resistance (PMQR ) determinants( gnrA , gnrB , qnrS
and aac (6')-Ib-cr) have been identified exclusively in Enterobacteriaceae, but have very rarely been
identified in Aeromonas. In order to determine antimicrobial susceptibility , the relationship of PMQR ,QRDR
and resistance profiles in clinical isolates of Aeromonas from turtles in Guangdong province ,67 isolates were
collected from diseased turtles in 1996 —2013. All the isolates were tested for resistance to 23 antimicrobial
agents by K-B agar disc diffusion method. The PMQR genes gnrA, gnrB, qnrS,gepA and aac(6")-Ib-cr in
all these strains were screened by PCR. Then, mutations in QRDR of the gyrA and parC genes and the
plasmids were detected in the PMQR positive strains. All the 67 strains were highly resistant to ampicillin,
cephalothin and sulfonamides, the resistance rates of which were 100% ,92.54% and 83.58% ,respectively;
it showed medium resistance to quinolones, whose rates were 19.40% - 64. 18% ; the isolates were more
susceptible to imipenem, nitrofurantoin, amikacin and cefotaxime, with the resistance rates below 10% .
79.10% (53/67 ) strains showed multiple-resistance to at least three classes of agents. Of these 67 Aeromonas
isolates, 19. 40% (13/67 ) harbored PMQR genes. PCR and DNA sequence results showed that 8. 96% ,
5.97% and 7.46% were positive for genes gnrS1,gqnrS2 and aac (6')-Ib-cr,respectively, and two strains
carried both gnrS2 and aac(6')-Ib-cr. All the 13 PMQR positive strains carried 1 —4 plasmids, the sizes of
which were between 0.8 kb to 15 kb. Among the 13 isolates with PMQR genes,6 strains showed mutations
in both gyrA and parC genes,3 strains carried point mutation in gyrA gene,and no mutations of both genes
were found in 4 strains. These results indicated that Aeromonas isolated from turtles in Guangdong were of
high level multiple-resistance to widely used drugs. The existence of PMQR genes implied a more
widespread dissemination of resistance to quinolones in aquaculture,and this should attract more attention.
Key words: turtles; Aeromonas; resistance; plasmid-mediated; quinolones
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