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Study on aminoglycosides resistance and aminoglycosides modifying enzymes genes of
extended spectrum f-lactamases-producing strains in escherichia coli”
HUANG Yong-mao ,YOU Chun-fang* ,ZHANG Xin-zhuo ,et al.
(Department of Infection, The Af filiated Hospital of Luzhou Medical College , Luzhou,Sichuan 646000, China)
Abstract: Objective To study the resistance to aminoglycosides(AGs) in Escherichia coli that produce extended spectrum §-
lactamases(ESBLs) ,and analyze the aminoglycosides modifying enzymes(AMEs) genes in this area. Methods The ESBLs-produ-
cing strains were detected by confirmatory test from 75 strains of E. coli;the susceptibility of 75 strains to 6 kinds of AGs were de-
tected by disk diffusion;and the genotypes of AMEs were detected by PCR. Results In 75 strains of E. coli,37(49. 33% ) ESBLs-
producing strains were confirmed. 1. The resistance to AGs in ESBLs-producing strains: Gentamicin ( 78. 38 %), Streptomycin
(70.27%) ,Kanamycin(62. 16 %) , Tobramycin(50. 05 %) , Netilmicin (18. 92 %) , Amikacin(10. 81%). Compared with non-ESBLs-
producing strains,there were obviously differences in these aminoglycosides except Netilmicin and Amikacin and also in the modes
of resistance to three and more kinds of AGs(P<C0. 05). 2. Five kinds of AMEs genes were detected in the ESBLs-producing strains
and the more were aac(3)- ] (64. 86%) and aac(6')- 1 (45.95%);aac(6')-]] wasn't been detected. Compared with non-ESBLs-
producing strains,the positive rates were obviously differences in aac(3)-1[ saac(6')- 1 ,ant(3")- I and double genes'modes(P<<
0. 05). Conclusion With the producing of ESBLs in E. coli, the resistance to AGs become more serious.
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i e W (ESBLs) 2 REK R MRS R R R LR A KT M EE SO K B AR 2007 4 7 J F 2008 4£ 7 A5
WM — 2 KA R Sl A RS R, KBS ERREE. SRS ERS VITEK &4 (Bi-
P56 40 B 1) (9 A5 4% . PR . 7= ESBLs W 5 5l IR B B (B & oMerieux, 35 E) % 8 B A . A5 B Bk S K 32 4 B ATCC
TAT. AIEBHRIEL (AG B —FMIRIr 2 HEE R 25922 (0l B E R IE KR8 0,
P 35 75 B B O 2 B8 e SR ) 119 3 B2 470 B 24 400 B 5 i 2 1.2 i&F
2y it 25 32 B 5E 2o PR A B B AT 2R 8 i i CAMEs) , AMEs 4% 1.2.1 iy #ER S VERBRER XK KKE
YIRE Tl oy AT S BE R B G (aae) E BB H ML E RGO ZAFE D FPRFRE A FBERE (N Sk AL fil g/
Caph) FVE LM BT BB G (an0 3 8. AW F IS 2007 4 TLRLAERR (CDO,) Sk A fi5 /52 i 24k iz (CDO3) % (i B HT 1 K
7 2008 4F 7 F A BE G R 4 800 75 bk oK R A L FCE PR A A FD .
ESBLs # il LA KX AGs Wi 251 5 4381 » T i A< 3t X K i 3% A 1.2.2 Higedk M-H IR 5 56 LB 5 57 345 (W B A R
B 7 ESBLs &4 %, 4347 7= ESBLs B X AGs %1 24 32 8 Fl A AR EHRA D .
6 T 5 AT 0 R RS 00 E T R I R A PRGE R TR 25 R 5P 1.2.3 PCR WAz ikl 4 78 2L P 20 DNA 32 BGR #) &
AR PCR 51#)¥ %) (£ 1) .PCR 4" #% i 7 & . Bk S5 BR B & Marker

* o FEGTUHE DU E SR E AR R B IUE (SZD0241) . F 0 BUE A ST — N REBE BB T



FREF 201058 A% 3945 158

(A LilEID%E.

1949

x2 7= ESBLs B #k 53E7= ESBLs E# X} AGs

x1 6 1 AMEs & & 5| ¥ 51 2518 5 bb 8 [n( %) ]
LA Sy YR 254 4 R ESBLs(+) ESBLs(—) 3 P
b
(bp) iF e 26(70.27) 17(44.74) 4.996  0.025
aac(3)- | P1:5' ACCTACTCCCAACATCAGCC 3’
RIER 23(62.16) 14(36. 84) 4,808  0.028
P2:5' ATATAGATCTCACTACGCGC 3 169
it % 20(50. 05) 11(28.95) 4.873  0.027
aac(3)-11 P1.5' ACTGTGATGGGATACGCGTC 3’
KREE 29(78.38) 20(52. 63) 5.487  0.019
P2:5'CTCCGTCAGCGTTTCAGCTA 3’ 237
BEKE 7(18.92) 3(7.89) 1.133  0.287
aac(6')- 1 P1:5' TATGATGGCTAAATCGA 3’
Baf ok = 2 4(10. 81> 3(7.89) 0.001  0.970
P2.5'CCCGCTTTCTCGTAGCA 3’ 394
aac(6")-1I P1:5'TTCATGTCCGCGAGCACCCC 3’ " "
*3 7= ESBLs B #k 53E7= ESBLs B # X AGs
P2:5'GACTCTTCCGCCATCGCTCT 3’ 178 R
7 it 25 b 8 ( %0) ]
ant(2)- T P1:5'GAGCGAAATCTGCCGCTCTGG 3’ — )
it 245 455 5%, ESBLs(+) ESBLs(—) ¥ p
P2.5' CTGTTACAACGGACTGGCCGC 3’ 320 -
B 3(8.11) 8(21.05) 2.510 0.113
ant(3")- P1:5' TGATTTGCTGGTTACGGTGAC 3’
o it 25 4(10. 81) 10(26. 32) 2.968 0.085
P2:5'CGCTATGTTCTCTTGCTTTTG 3’ 284 .
BTt 24 8(21.62) 9(23.68) 0.045 0.831
=2y KL 22(59. 46) 11(28.95) 7.083 0.008
1.3 ESBLs FRMIEIRE S HEEIGRLR S dEZ R
22 (NCCLS) #E 75 1 40 Fr #ff SR 4 B An HE2E 47, >R Sk #00WE Ji5
Sk AOWE g / v L 2 R L Sk A At IE | Sk A A IE / T A BR 48 7 A D
o WA AL A AT AT — Ff 2 4 0 5 R i v i 4k BR 1Y) 410 B T AR 25 M
KF ST 5 mm B, o] 5 3E 2% 3 7 ESBLs™
1.4 ZiyRikse R KB KA ¥ 8L E 75 ¥k KR B
500
X 6 A AGs 1 U 25 i 25 R 3 # IR NCCLS (2008 4) 4o

FRUEHE

1.5 PCR i K BIEPEEE R Bk R PE aac(3)-1 ,aac(3)-
Il saac(6)-1 .,aac(6')-1 vant(2")- 1 .ant(3")- 1 [ F 5%
T 6 X5, R FI A0 B R 4 DNA 2 B0 7 & 3R BOK g B 7
B DNA H T PCR B Wiz, PCR R {KZ (25 ul.) .2 X Taq
PCR MasterMix 12.5 pL[f$5:0. 1 u/pL taq Polymerase.500
mM dNTPeach, 20 mM Tris-HCI(pH 8. 3), 100 mM KCI, 3
mM MgCl, %7, B F #5149 (10 uM) % 1 uL. DNA #Hg 5
pL.ddH, O 5.5 L, PCR KM 44 :94 ‘CHIAEPE 3 min, 94 °C
gt 30 5,55 (CiB k 30 5,72 CHE 30 s, 3 30 MG R G
72 ‘CHEAH 5 min, P HEP=H AT 2 %0 S5l R I HL UK L R AN 2R
M A EE 45 5, I 3% Bl A TATEE T .

1.6 Stk B R A Excel RAEHETIHIE S0, K1
FLBR ] SPSS14. 0 St 8 F#E4T * K. Lh P<<0.05 22
SHEGEIF R L.

2 & 7

2.1 ¥ ESBLs KR AR &5 5 75 bk K 7 &
RUBHIE I e 7= ESBLs 1 37 #k M i 3k 49.33%.

2.2 7= ESBLs 1% AGs Z i 1E L 37 ¥k ESBLs [ Xf
AGs Tt 25 16 0L KW h K K8 & (78, 38%) ., 4 &5 &
(70.27%) \FHH £ (62. 1626 % #i B # (50. 05 %) . = F K
F(18.92%) ik £ & (10. 81%) ; 54 /= ESBLs Witk L3R
TE 6 Fp AGs "hERZS B K B RIPTR R R EF WA G ¥ B X
(P<C0.05). BEATH 28 GTK 8% W (16. 22%) , Hik
Jg GS(13.51%) , ik GK #1 GSTKA(2. 70%) ; 53k ES-
BLs BH Bk LA AE = 25T 24 B L L L it 2548 = v 22 5 A et
29 Y (P<<0.05), L3 2.3,

1.2.3.4.5 43 B3R aac(3)-1 vaac(3)-1l caac(6)-] ,ant(2")-
T .ant(3")- T FE K AP 16 454, 70 B4 169,237,394,320,284 bp; 6.
ZE MK B PE XS B s M DNA Maker, i [l 25 100~600 bp,
B 1 PCR Bk E

&4 7 ESBLs B#53F/ ESBLs B 1&IHEEE R

PRAEZE LB ()]
15 i Tl 3 A ESBLs(+) ESBLs(—) e P
aac(3)- | 2(5.41) 1(2.63) 0.001  0.981
aac(3)-11 24(64. 86) 16(42.11) 3.902  0.048
aac(6')- 1 17(45.95) 8(21.05) 5.228  0.022
aac(6')f]1 0¢0.00) 0¢0.00) - -
ant(2")- | 4(10.81) 1(2.63) 0.915  0.339
ant(3")- T 11(29.73) 4(10.53) 4.321  0.038
— RN,

2.3 7= ESBLs H#E4 AMEs 2 H & 1 ER 37 Bk ESBLs
KIGBEFHE % AMEs [P H 3R caac(3)-11 K 64. 86 % ,aac
(6")-1 4 45.95% .ant(3")-1 24 29. 73% .ant(2")-1 A 10.
81% .aac(3)- 1 K 5.41% aac(6")-11 K 0, W3 4. HiE/ ES-
BLs Bk LA B aac(3)- T F1 ant(2")- T A, 4y 5 K BH P46
% B Gt B XL (P<<0.05), 7E 37 #% 7% ESBLs ' A
35 KR (94. 59 Vo) G L A, Hovr 19 & (51. 35%4) [ i 4%
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2 ANFEEH (P aac(3)-11 +aac(6')-1 ) ; H = ESBLs & #k
PR 5 4 R B & T 9E 7 ESBLs 1§ & (y* = 0. 003, P<<
0.05) ., WK 1.,

3 it it

KM 35 A T S W IR % T A T JR g 1) 5 DL BT . E TR
J A T ™ ESBLs 515 i i 25 5] 8 © A2 45 + 43 %8 i, ESBLs
W BRI A . AFRAE R WOR, KIG IR A I ESBLs £
B 49. 3304, 5 SCRRHHE S A — 5050 {0 B F PR i X W R
FiRAET . KIgRFw N AGs BT 25 WU EZ 45 . (DAY
VB AL WO 5 (20 20 fifd BE S 3% P 00708 540 i PR e 18 R s
(3)AMEs §77 45 (4)16 S rRNA B EALEER 7 4. Hh A-
MEs 177 4 S H = 2 i T 25 L1 .

A X 77 ESBLs K 35 A W X AGs BT 25 25 Bk Oy
PRAFEZ(78.38%) 4B K (70.27%) . RIRE E (62. 16 %) .
Z A0 B R (50, 0506) . & B ok B (18, 9200, fI ok R A
(10.81%) ;XTI e 5 AGs Y fif FI AT R A Al R R A 26, DL &K
SR WA i 25 Rt A 5% . 77 5 3E ™ ESBLs W #E HL S £ 6
Flv AGs Tif 25 25 SR P R S B ok B AIBTOK R 2 4022 39 A Giit 2
X (P<C0.05), XAl iS5 ESBLs 41 /Y Bk 76 5 1 ES-
BLs JE [ [ s 5 7 20 30 17 28 it 2 2 PR AT 2600 i B oKk 2
ARAOK B 022 5, AT AR IR Dy N8 i g T AR L N 2 DU
SIEA B M2 S, AL 90% Lh I ESBLs B #k Xf
AGs Mt 25 Bk A M 25 i b Z 25 W 25 e H DL B X ) i 2
FAE = ESBLs B ¥k (P<C0. 05) . #& /8 ESBLs Y= 4= 7] fig & £
Wil 22 i 245 79 1 B, R I A b DX R 5 A A 2 3 PR E A AGs
1897 7 ESBLs K 8 4 B 5| 2 i SR f TR

1E7” ESBLs i F14¢ AMEs 5 [F FH PE 4 ) #2 %1) N aac
(3)-1l >aac(6')-1 >ant(3")- [ >ant(2")- [ > aac(3)- 1 .k
¥l aac(6")-11 . 7 53k ESBLs & #k L8, B aac(3)- 1 FiI
ant(2")- T SR H Ay BHPEHE DR R 1 2 22 S o e it B X, B
DRI 485 27 2% B i #8574k 7 ESBLs bk (P<<0.05), X Al fig 5
7 ESBLs 4 i #5717 ESBLs & B 19 Bkz [ i & A 1 Al 24
AMEs &[R4 3¢ 7 A 1 3 R 0 KL A] 236 56 4% 77 X AE 40 1A
(B4 ORI AR S T 24 B R . [ P SCRR A B0 22 B Pl ) 2
Jo AT VA B 44 A T e TR O T R B A% A - B IR 5 ESBLs
MR T L2 | 24", H A Karisik %7 7 #47 CTX-M-
15 (K W 38 7 B ks b R & B T aac(6')- I bcr, aac(3)-
Wa, #4F2F W CTX-M-15 fl OXA-1 Y K i I8 A B
i A aac(6')- 1 b-er-blaOXA-1 3L H &Y, ZE= 54k
FEREBRH aac(3)-1 fl ant(2")- 1 KR L Z R Al 5 H A
B AR G

g5 L TR A i XK W 3% A B ESBLs 18 BRIAAT ™
ESBLs {7 A4 B fifi K i 2 45 T X AGs f Tiif 245 15 00 fin 5, 3R
ESBLs Fl AGs 5| #2 K iiif 245 I 6 47 76 — & 09 AH ¢ ¥k, (A L B4k

FTREF 201058 A% 3945 158

SRR S 2R ARt — R 52
2% 30k

[1] Page MG. Extended-spectrum beta-lactamases: structure
and kinetic mechanism[ ] ]. Clin Microbiol Infect,2008,14
(Suppl 1) :63.

[2] Azevedo PA,Goncalves AL, Musskopf MI, et al. Labora-
tory tests in the detection of extended spectrum beta-lac-
tamase production: National Committee for Clinical Labo-
ratory Standards(NCCLS) screening test, the E-test, the
double disk confirmatory test,and cefoxitin susceptibility
testing[ J |. Braz J Infect Dis,2004,8(5):372.

[3] Muriel G, Jean-Winoc D, Nelly B, et al. Nationwide study
of the prevalence, characteristics, and molecular epidemi-
ology of extended-spectrum-f-lactamase-producing enter-
obacteriaceae in france[]J]. Antimicrob Agents Chemoth-
er,2008,52(2) . 786.

[4] Ozgunes I,Erben N,Kiremitci A,et al. The prevalence of
extended-spectrum  beta-latamase-producing Escherchia
coli and Klebsiella pneumoniae in clinical isolates and risk
factors[J]. Saudi Med J,2006,27(5) :608.

(5] FHBREE . (liE A, 4. 2003~2004 4 [E 10 FH ¥
P2 5 22 [T B8 A0 T 25 40 A LD 0. i AR A B R 2 2R A
2005,28(12) :1295.

(6] MUWEMT. 5 KFH. A%, 5. 7 ESBLs KMt A 4 1Y it 25
R A KR TVAL RS L) ], P EHIA R 227, 2008,33(1)
55.

(7] SR4EF. 25 [H. P8 3% B0 It i B8 M A 1 #) 20 Ai R% Tif
253 M [T ], FPCBE % .2007 .36 (6) : 566.

[8] Manzur A, Tubau F.Pujol M, et al. Nosocomial outbreak
due to extended-spectrum-beta-lactamase-producing en-
terobacter cloacae in a cardiothoracic intensive care unit
[J].] Clin Microbiol ,2007,45(8) : 2365.

(9] SRR, E A A LR . WA P 25 i SE k-5 i PREML.
JE5T: AR TUE H AL 2006 :149.

[10] Karisik E, Ellington MJ, Pike R, et al. Molecular charac-
terization of plasmids encoding CTX-M-15 B-lactamases
from Escherichia coli strains in the United Kingdom[]J]. ]
Antimicrob Chemother,2006,58(3) :665.

[11] Patterson JE. Extended spectrum beta-lactamases: athera-
peutic dilemmal[ J]. Pediatr Infect Dis J, 2002, 21 (10):
957.

(e i B H#7:2009-10-27 & 18] H 4:2010-01-12)

wRH,

AR A

BE. 2% +A 863 973 MAXETA AR AL, £






