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T 2 T 25 0 A R i B T L,
BLs Fil AMEs J& [N (% M 26 22 B¢ HBUBL AL S, JC HE2
ZEMA GG 25, O 5] &2 AR F M2
AARIIZ KT AT EM 2 E. coli I
PRIE WX 5, X5 #6 J BLs fy 12 Fif 245 5L ] (A1 it
HIEEE H oprD, JEI AMEs AH 5 HY 13 Bl 25 1[4 |
16S rRNA HIJLAL AR G 1 S Ffig 25 56 [, DL & 5 3
TS 245 e DR A ) Aol 7 B8AN () T Js [ 42 46 02 B 22 0 T
PRI - R it AL b i 5 DX R AT e B 2 i )
Rl 5 3EAN , B TR Z HH 245 E. coli Il PRAK YT 25 %
T TS 24 DA o R i S AR IR ORI S B S T
FEpRicH N Z [ AR SCHEEAT OE I . I .

1 AR %

1.1 W
LoL1 MR UE : TR 25 5 B IR 4 — 2 e

Ykl 2004 4 1 H -2008 4F 12 H [a] W 4 ) 2000 4%
R 2 B AT I PR Bk b O A Hh 136 bk 22 ER T 25 1Y
E. coliq BRAKIRIT 50 BRI 65 #k R 19 #E 1L
W9 PR MM 13 Bk 1R 11 Bk BT 6 BR IR K 3
BROIETE 2 Bk A 2 BRI R 1 BR SR S Bk
TR 28 VITEK-60 4 H 3 A ¥y % & R
UEEWIN . RIGR A W ATCC25922 5 fiti 8 v &
AT ATCCT00603 11 Sy 24 ik 46 Jo 445 14 o

L1.2 F2AKHI LA RO R R 2 A 5 3 A
KA B A o A 24 A W R BT 5 2
4R A & E OXOID 2 7 ; ExTaq il \DNA Zifg, [n]
WO & DNA Marker 1 5ORL/N 42 0GR & 31
H K% TaKaRa 22 7 ; VITEK-60 4 H 3l i 4= ) 73 B
100 [ vk A P g B MR S R BRI RUAR 2 B R G
(Gene Genius) I H = Syngene 7\ #]; PCR ¥
(MyCycler TM) Ity B 3£ [# BIO-RAD A ],

L.1.3 5% PCR Y5 YFHIE L,

F1 THEE PCR Y E3Y

Table 1  Primers used for PCR amplifications of resistance genes
cenes sequence(5'—3') product /bp  GenBank accession No. or reference
B-lactamase genes
sk P2, TTAGCGTTGECAGTOCTC 567 (o
T P2, ACCOCGATATCGTTGGT 550 (10)
ven P2} GCCTATOAGECAGTGTT o6 (s
CARD P2, TCAGCGOGACTGTOATOTATA NG (#)
e P2, GTANGITICAAGAGTOATGC s#1 (#)
v P2, GCGOGACTGTGATOTATA o [10)
outer membrane protein gene
om2 P2, GCCACGEGATITOACOGAG 53 (s
aminoglycoside modifying enzyme genes
e (3)-1 P2, ATATAGATCTCACTACGCGC tes (1)
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%1
genes sequence(5'—3") product /bp GenBank accession No. or reference
Pl. ACTGTGATGGGATACGCGTC
aac (3)-1 P2. CTCCGTCAGCGTTTCAGCTA 27 [11]
Pl. CACAAGAACGTGGTCCGCTA
aac (3)-I0 P2, AACAGGTAAGCATCCGCATC 185 (11]
Pl. CTTCAGGATGGCAAGTTGGT
acc (3)-N P2. TCATCTCGTTCTCCGCTCAT 286 [11]
, Pl TATGAGTGGCTAAATCGA
aac (67)-1 P2, CCCGCTTTCTCGTAGCA 394 (11]
) Pl TTCATGTCCGCGAGCACCCC
aac (6)-11 P2. GACTCTTCCGCCATCGCTCT 178 [11]
) , Pl. CCAAGAGCAATAAGGGCATA
aac (67) / aph(2") P2, CACTATCATAACCACTACCG 220 (11]
) Pl: GCCGATGTGGATTGCGAAAA
aph(3) -1 P2. GCTTGATCCCCAGTAAGTCA 292 [11]
Pl. ATACAGAGACCACCATACAGT
P Y2 : 3
aph(37)-V1 P2. GGACAATCAATAATAGCAAT 234 (11]
B P1: TGATTTGCTGGTTACGGTGAC
ant (3")-1 P2. CGCTATGTTCTCTTGCTTTTG 284 [11]
) Pl. GAGCGAAATCTGCCGCTCTGG
ant (27)-1 P2. CTGTTACAACGGACTGGCCGC 320 [11]
o P1: GCAAGGACCGACAACATTTC
ant (47,4") P2 TGGCACAGATGGTCATAACC 165 [11]
Pl. ACTGGCTTAATCAATTTGGG
ant (6)-1 P2. GCCTTTCCGCCACCTCACCG 597 [11]
16S rRNA methylase genes
- Pl: ATGGATAAGAATGATGTTGTTAAG S (12
anm P2, TTATTTCTGAAATCCACTAGTAATTA
a P1: CCTAGCGTCCATCCTTTCCTC 3s [12]
m P2. AGCGATATCCAACACACGATGG
" Pl. ATGAACATCAACGATGCCCTC 256 [12]
m P2. TTATCCATTCTTTTTTATCAAGTATA T
" Pl: ATGAAAACCAACGATAATTATC 06 [12]
m P2. TTACAATCTCGATACGATAAAATAC
D PI:ATGAGCGAACTGAAGGAAAAACTGCT [12]
m P2. TCATTTTCGTTTCAGCACGTAAAACAG
genetic marker genes of integrons
) P1. TAGCGAGGGCTTTACTAAGC
qacEAl-sull P2, ATTCAGAATGCCGAACACCG 300 (8]
Pl. ATGACGGTAAGGGTGGGA
[ni2 P2. GCTGGAGGGAAAGACAAAC 202 HM043577
, Pl. GCCTGGTTCTGGGTGTTTCC
int3 P2, GCGTGTAGATCATCGTCGTGCT 258 AY219651

1.2 ZHYHRRR

K VITEK-GNS 254 Il i€ 136 #k K I A

#(GEN) | Z i % % (TOB) Fl AMK (B >k | &) .
Z: I8 CLSI2009 it I 4 W

Eh EN A

WO 14 R0 3R A SR, 4 VITEK AMS JLZE 19
Trik AT, 25 ) A A5 &R P AR (AMP) | Sk A i g
(CAZ) ki #2 (CRO) Sk ALMEME (CFZ) (&R 74
AR/EF LA (SAM) (WR L P4 AR/ b ik B2 30 (TZP) | 3F. i
Fimg (IPM) (R 2 (CIP) | £ fig | R ¥ 2
(LVX) B J78 i B (SXT) (&l rg (ATM) | IR K%

1.3 E#k ESBLs &l

2R FH Sk 00 Al e % Sk 00 L e/ vw 3 28 PR, Sk FE fis
Fe S TRWE 5/ ve 1 48 TR 24 4K Fr & 15 4 ESBLs
UK, LA 28R R I T U A 32 R B9 MH - T
FL AT =24 mm,35CHEF 24 h J5 0090 5
W AL — AL 2540 R R B AR A 22 =5 mm 1, 4] Wy
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i ESBLs FHME R Mk . KW IR A A ATCC25922 i Jii
R AA T ATCC700603 1 Ay 24 5 8 14
1.4 PCR #&i#l &

K FH AR U K I Ak 7 B2 B 7 55 R 41 DNA £
b PCR B, HEELL AR IR 3 -5 AN K E
0.5mL ) EP & ( N & 200 ng/mL Y& H B K %
W 200 pl),56°C 7K 2h, 2 E 95°C /K% b K i
10 min, F7KIA 5 min, 21920 x g .0 30 s, [ AP
by RGN RE A, - 20°CARAEASHH o
1.5 WMHEFRE ] -MAESFEERIZERK
g

B2k PCR 3k i 47 BE A, 30 5 [ PCR 9™
WA R R R 20 pL WK R 514 & ¢F . (PCR
P KB > 500 bp) H#7:93°C 2 min;93°C 60s,55C
60 s,72°C 60 s,35 NMEH;72°C 5 min, 4 PCR /=
YK B <500 bp B BRASME R kR 30 s Ab, HAl A
PFHIE . PCR F=H) 28 2% 3 g W 6 I FL Tk 2E 47 43 Bt
5k, Haifb = ¥y ik K% TaKaRa 24 w90 )F , )3
ZE W 5 GenBank T8 %W 31 HLXT
1.6 16S rRNA FENUEBHEMEKRNESERES
kLR X

PL16S rRNA 5L A g BH M 0 ik o Ak A 147, DA
i & A AGEA B K 3% A 0 IS3 Ry 2 KT, AT 4 S

b ilse , BRI A S OCHR [ 13 ] AT . #% IR %
TaKaRa 2> & kL /) 2 4 B0 & i I 5 4 B 165
rRNA Ak T 5 DA BH R T bR A 42 5 7 1 R, JF
JF11°0. 8% BrUNR W B Fi YA I UKL 4R

2 #X
2.1 ZHKK S ESBLs 7% R

AR 136 tk E. coli T T 24 ¥ 35 AU ¢ fiE f2& Xt
AMP CRO .SAM .CIP SXT .GEN %5 3 21 FHi i &
[ BN 1 245 (R e CH 2 S 24 ARk Al ), Herb, Bk
Xf AMP il TOB 100% Tiif 25 LA Ak, % Ho Al 12 B4 4=
20 it 25 % b s B ARAK K Ol : GEN 99.26% | SXT
90. 44% LLVX 89.70% ,CIP 88.24% .CFZ 82.35% .
ATM 79.41% . CRO 78.68% . SAM 76.47% . CAZ
69.85% AMK 28.67% .TZP 7.35% 1 IPM 0. 74% .
ESBLs [ £ Il 45 5 . 7= i #F 96 (96/136,70.59% ) ,
477 il Bk 40 (40/136,29.41% ) . Tif 245 1k 3= AL 45 2
Won P B AR PR g LE X AMP  GEN [ TOB [IMP %
TZP Wi 258 AN B G011 22 25 5% (P >0.05) 1 %f
A9 FhBUE R M 25 %, A W TR A
(P<0.05), L% 2,

%2 ESBLs FEgtRFNIEZEEMRET E. coli 3% 14 ML ERMMHE (% )

Table 2 Prevalence of resistance to 14 antibiotics (% ) among ESBLs-producing and non-producing isolates

ESBLs-producing isolates(96)

ESBLs-non-producing isolates (40 )

antibiotics X’ P
number of isolates prevalence /% number of isolates prevalence /%

AMP 96 100. 00 40 100. 00 — —
CRO 96 100. 00 11 27.50 86.96 <0.05
CFz 95 98.96 17 42.50 56. 45 <0.05
CAZ 88 91. 67 7 17.50 76.99 <0.05
ATM 94 97.92 14 35.00 75. 81 <0.05
SAM 79 82.29 25 62.50 13.11 <0.05
TZP 5 5.21 4 10. 00 1.42 >0.05
IPM 1 1.04 0 0.00 0.42 >0.05
GEN 96 100. 00 39 97.50 2.42 >0.05
TOB 96 100. 00 40 100. 00 — —
AMK 35 36. 46 4 10. 00 14.03 <0.05
CIP 91 94.79 29 72.50 13.52 <0.05
LVX 91 94.79 31 77.50 9.14 <0.05
SXT 90 93.75 33 82. 50 4.13 <0.05

2.2 THHEBEERRMNER

ZAXE B PN R Bl 2SS Al it 2 A
K25 H 5 1 884 F it (L hnic 3L B qacEAl-
sull [ BH % 4 B R 96.32% (131/136) . 100%
(136/136) 1 94. 12% (128/136) ,fH &, £k H 1T |

M85 T A T, 131 Bk B- P4 I i il 2% 18 FH
PER H, TEM ,CTX-M .DHA Al VIM J [H £ tH 5 5 5]
4 90.44% 58.09% \8.82% Kl 4. 41% ,FF- Kt 1 ¥k
A1 I 3 S 1 oprD, S DA Bk % R bR (B9S2
K # i SHV OXA PER,VEB,GES, K CARB IMP il
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PSE i 245 KL [H] 5 52 40 25 SR 1 O — ¥ 02 136 #R 32 ik
PR ) AMEs BEDA BRORAS M aph (37) - VIEEPA 4b
HoAy 12 Flr AMEs A 568 PR 358 A, HOKS %5
H2.21% — 97.79% , Hor it 255 e 1 3 D] AU AR
WHaac (3)-T 97.79% (133/136) aac (6')-1
91.92% (125/136) .ant (2")-1 80.88% (110/136)
Flant (3")-1 58.82% (80/136); % 4#h, 1F 12 #k
16S rRNA H 5 1k il 3% P9 BH M (8. 82% ) B # b,
armA 5 rmtB R R 008 2.21% 1 7.35% , K
Ky rmtA rmiC o ormieD s (B S 6 TE I & qacEAL-sull 1%
FEARin SRR 1 Rk 94, 12% (128/136) . qacEAI-
sull .armA F rmtB ) PCR ;=¥ 20 )% 35 GenBank
CL S 10 )7 81 L X, 45 3 — B0 CEM S 200 .
AB117519 .EF158300 .GQ856539) ,
FERKG I 25 8 7 fE 136 ¥R H, H 58.09%

(79/136) F T8 Bk [F) IR 45415 2 Fhat 2 AL E A9 BLs A4
KTt 25, Hp L TEM 5 CTX-M (3t feh &, 4
52.94% (72/136 ) ; 1 [A) i #E 47 2 Fhak 2 AL L
AMEs A5G i 25 5 DX A4 T Pk 7 98. 53% (134/136) ,
o [F S aac (3)-1 caac (6')-1 (ant (2")-
I Al ant (3")-14 Fp B K A9 H A 44.85% (61/
136) , X0 H; 3 b, 45 A8 R W] TEM [ CTX-M |
aac (3)-1 caac (6")-1 .ant (3")-1 .ant (2")-1 F
gacEAL-sull W3 F 5 11.03% (15/136) ; TEM | aac
(3)-M vaac (6")-1 .ant (3")-1 .ant (2")-1 F01
qacE Al-sull B3 7F 5 8.09% (11/136); TEM,
CTX-M.aac (3)-1 aac (6')-1 .ant (2")-1 F1
qacEAI-sull [3E17 5 8.09% (11/136) . ik 3 Fif
Z AP LA B B Al 27.21% (37/136) , 45 R
W3,

R3 BoHKABERAE B-NHBRE.SEETAUBRESTEEFICERERNER

Table 3 Patterns and frequencies of genotypes of B-lactamase, aminoglycoside modifying enzyme and

genetic marker of integrons in 136 E. coli isolates

genetic
B-lactamase . . . marker number of  prevalence
groups senes aminoglycoside modifying enzyme genes genes of isolates /%
integrons
A C D E F G H I G M N 0 P Q
1 + + + + + 15 11.03
2 + + + + + 11 8.09
3 + + + + + + 11 8.09
4 + + + + + + 4 2.94
5 + + + + 3 2.21
6 + + + + + + + 3 2.21
7 + + + + + + 3 2.21
8 + + + + + 3 2.21
9 + + + + + + 3 2.21
10 + + + + + 3 2.21
11 + + + + + + + 2 1.47
12 + + + + + + 2 1.47
13 + + + + + + 2 1.47
14 + + + + + + + + 2 1.47
15 + + + + + + + 2 1.47
16 + + + + + + + 2 1.47
17 + + + + + + + + 2 1.47
other” + The detected genotypes were not displayed 62 45.59

A: TEM, B:CTX-M, C: VIM, D: DHA, E: aac (3)-1, F: aac (3)-1I, G: aac (3)-1 ,H: aac (3)-IV, I: aac (6")-1, J: aac (6")-1, K:

aph(3")-M, L: ant (3")-1, M: ant (2")-1, N:ant (6)-1, O: aac ( 6") / aph(2"),P: ant (4',4"), Q: qacEAI-sull.

# This group covered

all the remaining 62 strains that carried different resistant genotype separately. Among them, 38 strains carried TEM and CTX-M while 21 strains carrying

aac (3)-1, aac (6")-1, ant (3")-1 and ant (2")-1 concurrently. However, each isolate showed a characteristic pattern and frequency of the

genotype which was not shared by all other strains.

2.3 16S rRNA RENBHME®RNESEKES
Bt iR BN R

TERE B9 12 Bk 16S rRNA FY {0 il FH 4 1 bk
T, A 10 PR O 4 S 1 B M K 16S rRNA H

H ALl [N A 3 4 52 R B, B A T R 1A
83.3% (10/12) , Horp 1 % armA FHVERR,9 ¥k N
rmtB BAVERR o OB P35 S < 12 Bk BH A 43 1A T 4
A KN 0.6 —27.8 kb Kty 2 - 9 AR R
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R, (H R, AL PR & A 2 23 kb i kL (& 1-
A) ; $2HU 10 BRE%E A 11 BORL 5 X B 9 {1 44 B J5Ar
BEAT HE A& 3% Fo X A B, BRER 5.6 A1 11 5 B Bk #5787
ZABURL A (55 BEAR B #5417 BRI AR L ), HEAY iR Bk R
A 1423 kb RN R (& 1-B) .

M 1 23 4 5 67 8 910 1112

1 12 BREEEE (A) 1 10 BR3R & F (B) B hi g

Fig. 1 Plasmids isolated from 12 donor strains ( A) and 10
conjugants (B). M. Marker; Fig. 1-A. 1. isolate carrying armA
and rmtB; 2 - 3. isolates carrying armA; 4 - 12:isolates carrying

rmtB; Fig. 1-B: 3. isolates carrying armA; 4 — 12 carrying rmtB.

2.4 BLs f1 AMEs £EE5 I - MEHEiRiZEE

B8 3 1
A S, 1 %8G 7 w6 bR id 5
qacEAT-sull WFH MR Jy 94. 12% (128/136) ,{H &,
KA I M5 F 3K, Hri, AMEs BLs Tif 2}
bp M P, P, S S S

FEH 5 T KBS B Za A SRR
AMEs BLs Mif 25 3 1 5 1 2588 & + it 1% br id 2 A
qacEAI-sull () [G] I 45 47 R 40 51 Sy 94.12% (128/
136) F190. 44% (123/136) , — & Z A H g i1 2 2%
(P >0.05) ;70 ik 3 26 J B 4[] i #5415 3208 Ry
90.44% (123/136), % 4 N B /RMEE R, 1T 1l
KA A TR PHEXT IR PCR 7=y B ik UL KT 2, 3% 45
SR ARSI T I 28RN T 2 3% 7 55 DR A U
f 51 W EL AT FIUHA AR R S R R B
#* 4 AMEs #1 BLs M E RS qacEAI-sull
BERICEENERETGEE(n=136)
Table 4 The co-existence prevalence of AMEs genes,

BLs genes and gacEAI-sull

number of positive qacEAI-sull prevalence

genes isolates (+) /%

AMEs genes 136 128 94. 12
BLs genes 131 123 90. 44
AMEs and BLs genes 131 123 90. 44

3 itk

VAR, Z 2509 E. coli B 1K 5 B P9 JEk e
(1 B L i, HL G 4% R BB 25 0 1 i T 24
(EARRZTT A o N IR A S O [
B3 R E. coli i PR Bk A B 20 7 % it 24 HL il An
NDM-1 (Hr &1 4 @ B-N Ik Fe il ) 2 28 51 1 5 5 [
(3", FEARL 136 bk Z EI 2510 E. coli 1,
FLif 2 M 2 R AR O KB R B X AMP | CRO
SAM CIP SXT GEN %5 3 25 P) I Hr il % A9 [F] i i} 24
PG, I o 48 R oy B-P Wk e 2 A I AT
5 T s i ) 5 45 0BT 24 0 0 e ok i 24
P, U HABAS B 0= X RRZ R ) 1S & i BT A

S P, P, S S S S S

258bp

MEFMMEES FHRiZEE PCR Bk E

Fig.2  Electrophoresis of PCR products for Class II and Il integrons. M: Marker; P, : positive control for

Class Il integronase; P;: positive control for Class Il integronase; S: sample.
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RN DY MK/ B B IH (SAM) i 25 R w5 ik 76. 47 %
(104/136) , X UK $ir 75 AR/ Al W 5 30 ( TZP) Tiif 24 %
7.35% (10/136) , [F I, a8 K 1 46 W0 i 55 55 (IPM)
T 245k o 73X 606 ) 5 T Pl T R T 245 k2 5 455
i NDM-1 JE [, i i E— 2B E 5T o

TEAZH S T bR v (A5 T 2 A 1 B- 1N
T i Tl ( BLs ) AH OC JE DX B T8 131 K, A6 38wy 3k
96.32% (131/136) , H:ft TEM ,CTX-M .DHA #1 VIM
K 2R 4 5 ok 90.44% (123/136) .58.09% ( 79/
136) .8.82% (12/136) K1 4.41% (6/136) ,1fi & fr
SHV ,OXA .PER,VEB,GES,CARB  IMP f1 PSE, %
S5 5 [ N — Sy XA AR T I — 26 [ 5 4 45 1 i
MIE " B AE E. coli Wk T BLs HI Tt 24 2 N
LA TEM Al CTX-M 2y 3, IR A7 AF — 5 B 22 5 1k, JE
JEAE SHY (A6 77 1, FATT AR A SHV, 1M 5 75 1y
XM LL SHV 5 CTX-M g 17, 1% 45 5 40 4 2% W it
2y SRR SR AR PR R X 22 S5 A G S, i ke
H ESBLs ;=B B 96 #k (70.59% ,96/136) , 7R 5 3
mkU R G 77. 0% ARG, (E, BB T Basak S
ZET 2009 AE AR GE 19 E. coli 1) ESBLs 7= il % N
41.3% 2| i35 s b 35 AR U — 2 [ 510 7
A, HAE ESBLs J X Y Ui 47 84 3507 0 o A7 7 5K
25k, Qi K L SHY AR CTX-M %Y ESBLs Sy
LR E L SHY B E, ) A K CTX-M R
ESBLs T Bk A48 ', 76 KR X 3 A 26 () ESBLs
H A7 AR, H CTX-M B ) T 5 5 Wi
P AR LAY B TSR 7, 96 k7 BT LA TEM
1 CTX-M %! ESBLs 2y 3, 15 2010 4F ik 74 25 4f¢ 5 (1)
LA SHV BIFETE R EMEEIRA — %R &
K AE Y2 ESBLs 7 il #% XF AMP (GEN TOB . IMP Al
TZP LIS HAY O FhBTGE R (0t 245 4 0. 25 i Tk ™
fiig#k (P <0.05) .

2 A WA 58 fk B ( Aminoglycoside modifying
enzymes, AMEs) 5 B4 4% . 1% 26 25 9 73 1 h il %5
B LBk L Bt B BF ( Aminoglycoside
acetyltransferases, AAC) fd1JiF 25 2 J& 0% R 1k 10 i e
¥ W ( Aminoglycoside phosphotransferases, APH) £l
85 5 B B 4F Ak B 8 1F B 75 W6 ( Aminoglycoside
nucleotidyltransferases, ANT) , i iX 3 25 i % it #F A
AT TR T, R BT wak 50 R Ll BTV AR
M, KT 16S rRNA HIEL AL il 11 it 24 AL ] o 52 3] 8
P T2 2 R R AR A 0 24 W PR R HE 2 —30S #%

BEPR R 168 tRNA W 547 B AL, R B LS
168 rRNA 455 M 24, T 24 47 A 2 X 48 R 38 73 1Y)
FAERETT 2R 251 2 I s K CF i 25, MIC /] & ik 512
- 1024 mg/L, H Y, © 28 Rl 2 16 5 2= [0 i b & )
T armA ., rmtA  rmtB  rmtC  rmtD F1 npmA 6 Fp 16S
rRNAFSE AR il S [N, BE 20531 20 B2 A X 7 1) 6 b FT R
g AR SR Rk AMESs AH G 25 25 14
Kt 30 100% , B aph (3") - VIR At Ah, HoAth 12
it AMEs Zhi 5 45 PR 3407 6 ), 4 tH RV B Dy 2. 21%
-97.79% , B, L aac (3)-T (97.79% ) . aac
(6")-1 (91.92% ) ,ant (2")-1 (80.88% ) Fl ant
(3")-1(58.82% ) Wy ke thh - Jw i, 73 Ab , B 4 i) 16S
rRNA F LA B DY 45 415 187 12 #k (8. 82% ) , W i
T Wu Q 5572009 4E 45 M AE E. coli YK Hh 3
3.3% 0, Fo, armA R B (9 Ky R Gy 50
2.21% 5 7.35% BN 2 L H rmeB 5 16S rRNA H &
Pl 09 A0 F JE D, JF At 1 BR8] I 4% 3 armA
rmtB WG R IE R B AR, R rmA ormiC F rmuD %6
T 16S rRNA I JE Ak il J& — B AH X 35 24 19 TS 25 HIL
i, FLAE E. coli I PR B v i #5475 5 R i i, 3
I AT 45 5 10, 45 2R 12 BRI MR R R A
10 BR ALK 16S vRNA A4 il i DA 15 386 45 52 1A
IR 8 A B0 0 Rl e A T J53) , HL A% 33 3 g 0k
83.3% (10/12) , 9] 22 I\ % 1% K N i F 2 23kb 1Y
JRCRE L, 3 Aol [ Ao ERT 8] 9 15 £ 328 R 45 R AR 7R, XX i
T 245 LA BRIP4 P M A N TR R B X
i

TEZ Fh U 2R £ R0 T #5250 AT
1S 24 35 DA £14) 2 T T 24 T A BOR B | A T B0 5 T
3 R IR A 58.09% 1 I Bk R B #5472 Ak 2
ML LY BLs i 25 564, o L TEM 5 CTX-M (1
HAE P AILTE 5 52. 94% %45 B AW AE E.
coli TRk BLs A JC iR 24 2 [ LA TEM Al CTX-M
EN IR F X 2 Bh A A A R L AT
Z— M [F 5 2 Fh el 2 A LLE AMEs fiif 25 2% [
AT B 5 98.53% , Horh, U HAK 15 1 2 1Y J2 , aac
(3)-1 aac (6")-1 \amt (2")-1 Fl ant (3")-14 Fh
SN B IE A7 (5 44, 85% , iz 45 R W] £ F M 24 bk
AJ [ B 54 24 AMEs ffif 25 3% R 22 30t 2 4>
HIAFI G, FRIE Box TEM [ CTX-M aac (3)-
Il .aac (6")-1 .ant (3")-1 .ant (2")- 1 ¥ qacEAI-
sull WAAFE 5 11.03% ;TEM (aac (3)-11 .aac (6)-
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I .ant (3")-1 .ant (2")-1 F1 gacEAI-sull W77
5 8.09% ; TEM ,CTX-M . aac (3)-1 .aac (6")-1 .
ant (2")-1 Fl qacEAI-sull W)3LAE 5 8. 09% , H 846
AR 27.21% , %45 2R 3 W] £ T 24 1 bk #5577 A
[7) 24 3] f i 245 5 D] EL A A 42l B B X, ax s A 4
GREE TS RS TR T

#45 F (integron ) 52 — 41 35t 4% o /F 4 B Y BE
B RN R R B Bl PR B & B A SRR R A R
Gt LIS A U S v T 2H ) RE Y A DR O A TR R
A WG R TR B0 547 28 =3O B 78 sl v e K &, B
EAL TRAG F B0 A 8 F1E A3 L3RGk, JF
b G5 G VR URL i R RS R AR AE [ AR AS [
e J& [R) A% 15 , BT LA, %5 2 4 0 H 2 o 22 B M
R 20 T Mt 245 0 R % % 1 B RN, B R, o
1 - M2, 0L L AT o " fEA 4l
SRR, R 1 K E F qacEAL-sull FH %R
128 4 2 38 94, 12% , Ak i I 26 A I 2k 4
HFEN, i, 1 KBS 7 qacEAl-sull B,
AMEs FI BLs AH 3G K& A (4 [] 5] #5717 56 4y 90. 44% , %
ZERERW 1 KBS T 5 AMEs BLs AH G 24 £ A )
HZ it 2 v 2 [0 2 A 0% VI AH DGR . IRl B, 48
T qacEAI-sull FEIF R84 S 40 0 X i e 25 25 ) 2%
ol T 7 A 45 X6 2 e 28 (R FLIR e R FL R B L BEOK
7%) U (R C ) 55 BT 250, R, 1% 45 R
Bt PR IR 1 4 o 5 s AL R R RN B & %
UIXIER
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Co-existence of resistance genes and their association with
the genetic marker of integrons among multi-resistant
Escherichia coli isolates

Dongqing Han, Junwei Huang, Zhongbo Shang, Rong Xu, Yongliang Lou” , Xiushu
Chen”

School of Clinical Laboratory and Life Science, Institute of Microecology, Wenzhou Medical College, Wenzhou 325000,
China

Abstract ; [ Objective ] To investigate co-existence of resistance genes ( B-lactamases, BLs, and aminoglycoside-modifying
enzymes, AMEs) and their association with the genetic marker genes of Class I, I, Il integrons carried by
multiresistant Escherichia coli isolates. [ Methods] We used VITEK-GNS to determine the susceptibility of 136 isolates to
14 antibiotics, disc agar diffusion test to confirm ESBL-producing isolates, PCR to analyze BLs, AMEs and integrons
genes, conjugation and plasmids extraction to locate the methylase genes. [ Results ] We found that 70.59% of the
isolates produced ESBLs. They showed stronger resistance against 9 antibiotics than isolates without ESBLs in 14
antibiotics. PCR amplification showed that the positive rate of BLs, AMEs and qacEAI-sull was 96.32% , 100% and
94.12% , respectively, but Class I , Il integrons genes were negative. Only one strain was oprD2 gene negative.
90.44% of the isolates were both positive for BLs and gacEAI-sull genes, and 94.12% for AMEs and qacEAI-sull
genes, but there was no statistical significance. 90.44% of the isolates were all positive for the 3 genes. 12 strains carried
16S rRNA methylase genes including armA (2.21% ), rmiB (7.35% ) while rmiA, rmiC, rmiD were negative. The
conjugation assay and plasmids mapping results showed that the methylase genes were located on the 23 kb plasmid, and
the efficiency of transformation was 83.3% . [ Conclusions | The results suggested that there was a tight correlation
between the 3 genes (BLs, AMEs and qacEAI-sull ) and the incidences of multi-resistance of Escherichia coli, but there
was no correlation of the incidence of multi-resistance with Class [l , Il integrons. 16S rRNA methylase genes harboured
plasmids of ~23 kb which transformed other isolates within the same strains efficiently.
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