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Relationship between resistance and integron of multidrug-resistant Acine-

tobacter baumannii
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hui' (1 The First Af filiated Hospital of Guangxi Medical University, Nanning 530021, Chi-
na;2 Yulin Red Cross Hospital , Nanning 537000 ,China)

[Abstract] Objective To investigate the expression and resistant gene of integron in multidrug-resistant Acinetobacter
baumannii (MDR-Ab). Methods 51 strains of MDR-Ab isolated from a hospital in August-October 2012 were collected,
antimicrobial susceptibility testing was performed. Class I(Int D, II (Int II) and III (Int III) of integrase genes and inte-
gron variable region gene cassettes were detected by polymerase chain reaction (PCR), and the homology of integron varia-
ble region was analyzed by detection results of restriction fragment length polymorphism (RFLP) and DNA sequencing.
Results Positive rate of integrase gene in MDR-Ab was 78. 43 % (40/51). All genes belonged to Int I, while Int || and Int
[l were not found. Variable region cassettes were detected in 97. 50% (n=39) of Int I, there were 5 types of integron gene
cassettes: aacA4 in 14 strains, aacA4 + catB8 in 22 strains,arr-3 + aacA4 in 1 strain, dfrAl5 in 1 strain and arr-3 in 1
strain. Conclusion MDR-Ab isolated from this hospital may be related with Int I expression. Int I carried gene cassettes as
follows: aacA4, aacA4+ catB8, arr-3 + aacA4, dfrA15 and arr-3.

[Key words] Acinetobacter baumannii ; multidrug-resistance; drug resistance, microbial; integron; gene cassette;
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(3PN Bt M T 41 A 790 P9 A5 ¥ 300 (A0 455 DR AL 74 b/t et
L3 Sk AR B /6 EL A NP AR/ 6T T AH) | W T R
RIS 259, Whoet R W] 60 & A S i i
MEZEMAELSESTAHRL BATWUDN
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U BAT - REERGT 1991 £ Hall %
TE PR 2 20 T i DR 2 v n] B 3 i) i A ) o b
VFZ it 25 55 DB e — kS . AT T 8040 T 1Y) 22 B i
ZGPER L AR T 2R 38 e Xl i RS 1Y 2 T T 24 6
AN BFF R AT 25 O R S T ST AR X TN
Y fifp 2o TR 24 6 5 A Sl R R TR 25 B

1 RS

1.1 ##

1.1 EHRERE I 2012 48 8—10 AT P EFR
R —MEEp AR EEEE E N EHm 2
B S ORSIATF I 51 MR, AR A AL AR R B IE S I
M IR RS, B R KR & i ATCC
25922 FIHALE B M ATCC 27853,

1.1.2 FERF  PremixEXTaq PCR I i ¥ .
Alul, 10 X fif ¥ 8 A 2% v % & DNA Marker
DL1000,DL2000, DL5000, ¥ ¥ 7 b 5% 5 S i 22 4F
WERECABR A F . R A B EE R (PCRO & 1 42
& PCR 514 & PCR ™ ¥y I 7y ¥ dy A= A= 9 7%
(i) A R AL

1.1.3  FEM# W4 VITEK-Il 2 8 34
U T8 20 BT AL Gk [ AE P Mg B3R 24 |DD L PE 9700
PCR §" 34 (£ 1H ABI 24 A Fa He H ik A (b 3t oK
—AUEET DYY-8B) K P HL UK C b mt s — R
DYCP-31DN) . Bio-Rad GelDoc ¥ i HL 3k B 14 43 7
Z 4t (£ H Biorad 24 ) &0 ML (1% [E Eppendorf
/N ) Centrifuge 5424) ,

1.2 F#k

1.2.1 @EFER EHEZRAERN AL
FF TR 1 2 5 0 5 5 77 At i R4 TR I AR ARG, 60 48 A R
FEVEEME . SR VITEK-IT 40 1% % 22 Xt £ ) GNI
% 55 TRl A 00 JH T 7T R 24 P 1 R 5 e TR [
I A 52 56 28 bk v AL Bp 45 (CLSD 2010 4F g v H1 32 45
F, i ATCC 25922 F1 ATCC 27853 F7 i B #k
HEAT A

1.2.2 0 DNARA Y # & 41 DNA A
P BR b v A A A0 T 4 DNA il 52 1257
BSLYGPRAEAD BR AT

1.2.3 yagkemErE 51WS% 516 M.
AR AR R 225 SCHRL6 T, RO 4% 1 94 C i
28 M 5 min, 94 C A8 M 30 5,53 CiB k 30 s,72°C ZEAif
1.5 min, £ 35 NMER, & )5 EMH 72C 7 min, A
1. 226 B i B ¥ e L 100V fH WL ¥k 35 min, 1%
5 L DL1000 43 & #5 #E ) Marker, F &K 1%
RYUR Pk 4 BRI P 26 A48 A TR (B
) A R A

.24 1 26 FT2K  ZHCIL7]. MW
primer premier 5. 0 5| ¥ &5 9, W&k 1,
B 2 225 SCHR L6 s JOE 2% A5 Sy 94 °C 1 A2 4
10 min,94'C 28 # 1 min, 56 C i K 1 min, 72°C % fii
5 min, 3t 30 MER . B )5 L 72 C7 min, H 0.8%
BiJE WE BE L 100V 45 & B JK 35 min, 3% ] 5 pl
DL5000 4y F s bn i i) Marker, #8812 250 844 .

F1 £XK519
Table 1  All kinds of primers

Primer Sequence of nucleic acid Product length(bp)
Int]-F ACGAGCGCAAGGTTTCGGT 565
Int [ -R GAAAGGTCTGGTCATACATG 565
Int]] -F GTGCAACGCATTTTGCAGG 403
Int]] -R CAACGGACATGCAGATG 403
Int]l[-F CATTTGTGTTGTGGACGGC 717
Int]l[-R GACACATACGTGTTTGGCAA 717
IntCS-F GGCATCCAAGCAGCAAG 800 — 3 000
IntCS-R AAGCAGACTTGACCTGA 800 — 3 000

IntCS; variable region of Int | cassettes

2.5 SMARREEAE HFRWAHR

RS DX B . TR R R B 2 S
(RFLP) 43 #7 % A7 6] 5 2 43 B . B U0 4K & Alul
0.50 pL (10 U/pL) ,PCR ¥ 10 1,10 X i) i
MW 2 L oW LB K 7.50 pL, 3k 20 pl;
37CHKE 1 h, HEEYIER 10 pL PCR Z#Hjm2 pL
10X il EAE . FH 1203 BEBE S 100V 48 K
7K 35 min, g 5 «L DL 2000 43 T bR 9 Mark-
ero BENEHUR RGERAR . FF A [8] 5 40 1 T A8 X4 4
PR A PR 1 BRI A AR AR (R AR
M.
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40 BR(78. 4300 HEa T R AR, T 2%

2 HR B B R B T R X PR R B R A AR R D R A T
GRREFAGIFE LAY P<0.05), Wk 2,
2.1 HHGRBAER S RZEMN A2 AR
F 2 G T B AN 0 5 N Sl AT TR AT E L TR 2 e 24k LA
Table 2 Resistance of Int I positive and negative Ab to commonly-used antimicrobial agents
o ) Positive of int [ (n=40)  Drug resistance  Negative of int [ (n=11) Drug resistance
Antimicrobial agents I P
S 1 R rate (%) S 1 R rate (%)
Amikacin 24 2 14 35. 00 9 0 2 18.18 0. 487 0. 485
Ampicillin 0 0 40 100. 00 0 0 11 100. 00 - -
Aztreonam 1 1 38 95. 00 0 0 11 100. 00 0. 000 1. 000
Ceftazidime 1 0 39 97.50 0 1 10 90. 91 0.014 0.904
Ciprofloxacin 1 0 39 97.50 1 0 10 90. 91 0.014 0.904
Ceftriaxone 0 1 39 97.50 0 1 10 90. 91 0.014 0.904
Cefotetan 0 0 40 100. 00 0 0 11 100. 00 - -
Cefazolin 0 0 40 100. 00 0 0 11 100. 00 - -
Cefepime 2 2 36 90. 00 0 0 11 100. 00 0.211 0. 646
Gentamicin 1 0 39 97.50 1 4 6 54.55 11. 476 0.001
Imipenem 5 2 33 82.50 0 0 11 100. 00 0.998 0.318
Levofloxacin 5 2 33 82.50 1 9 1 9. 09 17.749 0. 000
Nitrofurantoin 0 0 40 100. 00 0 0 11 100. 00 - -
Ampicillin/salbactam 5 2 33 82.50 0 0 11 100. 00 0.998 0.318
Sulfamethoxazole /trimethoprim 1 0 39 97.50 1 0 10 90. 91 0.014  0.904
Tobramycin 2 0 38 95. 00 3 0 8 72.73 2. 649 0. 104
Piperacillin/tazobactam 1 4 35 87.50 0 2 9 81. 82 0. 000 1. 000
S:sensitive; I:intermediate; R:resistant

2.2 EAHFak 40 MR 1 REBAEREN, M 24 25 26 27 28 29 30 31 32 33 N

PereFCrb 4 BRI L SR R L 30 Ine [ RUEDY L oK
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(36 £k 1 400 bp (1 #),700 bp (1 #) Fl 120 bp
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M: Marker; N:Negative control; Lane 24—27,29—33; Int | gene
B 1 AR R Y vk A
Figure 1  Agarose gel electrophoresis map of PCR product

of integrase gene

430 440 5 160
GTATCCGCGCGCCGGGCATTC CTGGCCG TGGTTCTG GGTTTTT

& 2

45 L 2 T PCR ™ Wy 4 AT 23 I 45 8

Figure 2 Sequencing result of partial PCR product of integrase gene
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M: Marker; N. Negative control; Lane 1: 2 300 bp(A); Lane 3.
2 300 bp(B); Lane 21; 120 bp; Lane 64; 700 bp; Lane 72: 1 400 bp
B3 5KAREH T 8E 748 X ik K
Figure 3 Agarose gel electrophoresis map of variable region

of 5 different Int [

2.4 T RESTTRREMNAF K4 FORFH S B
A AZ X PCR 473 7= Wy #4700 17 (2 300 bp 724 AB
RIK BEHLPEIE 1 R .2 BLAST X 43 #1,2 300 bp
(A %) .2 300 bp(B %) .1 400 bp.700 bp.120 bp
B A A8 X L] &40 A 4 Bl o aacA4 . aacA4 + catBS,
arr-3 + aacA4.dfrA15.arr-3, &8P 8 F=Y) 75 5
S5 GenBank i 5 585X L H 41 6] 8 14 34 0
99% .

4 Oy T JREAS T AR X AR

Figure 4 Sequencing result of variable region of partial Int [

M. Marker;N: Negative Control; Lane 3,4,11,12;: 2 300 bp(A);
Lane 6,8: 2 300 bp (B)
B 5 RFLP fig ) ik &l

Figure 5 Endonuclease electrophoresis map of RFLP
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Fl aad A1 J2& [ P 25 Hb $iR 35 62 A 2 FF TR B R LY
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FFBE AR R aad AT, 1% 35 [H] 4 1) 2 32 0 A% 1 %
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D R P 2R PR 25 WA K

dfr A15 Fahh — 0 PR A Ji7 il , A 52 Y 460 BE it
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N 2 M A & X S4B TP EE
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Shy B 3 - AT AR X 485 A Y i 2 3 L
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R /INAH [R] 0T A8 DX A 38 7 g R AT ) 8 1 43 B dn
RELP 47 BUAH[F] 0T LAA S WA~ 384 7 4y I ] — 28
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Yy S A L BEAR AR &
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