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[Abstract] Objective To study the drug resistance of Acinetobacter baumannii infection in children and
drug-resistance genotypes of carbapenem resistant Acinetobacter baumannii (CRAb) in Chongqing area. Meth-
ods A total of 1 324 strains of Acinetobacter baumannii isolated from the children patients in the Affiliated
Children's Hospital of Chongqing Medical University from January 2015 to December 2017 were collected.
Their drug resistance was detected by using the K-B method. The retrospective analysis was performed on 155
strains of carbapenem resistant Acinetobacter bacillus, 122 strains were randomly selected among them for
conduct the recovery and DND extraction. The class f-carbapenemases gene VIM2 and SIM1 conducted the
PCR amplification;in the class D carbapenemase enzyme gene blaOXA-23,blaOXA-24,blaOXA-51, blaOXA-
58;blaOXA-23-like, blaOXA-51-like upstream ISAbal start component were amplified, the obtained positive
specimens were sent to the company for conducting the sequencinthen the sequencing results were compared
to the Gene bank. Results A total of 155 strains (11.71%) of carbapenem resistant Acinetobacter baumannii
were detected out,which showed multiple resistance, their sensitive rates to polymyxin (CL) ,amikacin (AN),
ciprofloxacin (CIP), levofloxacin (LEV), tetracycline ( TE), cotrimoxazole (SXT), ampicillin/sulbactam
(SAM) , ceftazidime (CAZ) ,cefotaxime (CTX) ,piperacillin/tazobactam (TZP) were 98. 71% ,29. 68% ,29.03%,
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29.03%,25.16%,20.00% ,13.55%,5.16% ,4.52% ,2. 58% respectively, the resistance rate to the rest anti-
bacterial drugs was 100%. The detection rates of carbapenem resistant Acinetobacter baumannii carbapenema-
ses gene OXA and-23,0XA and-51,OXA and-58 were 78. 69% ,65. 57% and 9. 80% respectvely, moreover -
23/OXA-51 genes OXA (57. 38%) were predominant, OXA-23/0OXA-51 (0.82%), OXA-51/OXA-58 (0.
82%),0XA-23/OXA-51/OXA-58 genes (4.92%). In BlaOXA-23-like, blaOXA-51-like upstream,the ISAbal
start components (88.50%) were connected,the OXA and-24, VIM2. SIM1 carbapenemase genes were not de-

tected. Results

Conclusion Chongqing children prevlence was carbapenem resistant Acinetobacter baumannii

producing OXA and-23, OXA and-51, OXA and-58-type carbapenemases and mainly OXA23/0OXA51 class
gene, blaOXA -23-like,blaOXA-51-like upstream is connected by ISAbal start component.
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BE YL iy 45 i B TR R SR . O 4k B A
R R AT E R D KmE HEEAE .
blaOXA-51-like, blaOXA-23-like, blaOXA-24-like,
andblaOXA-58-like F:[H 9w b5 .
1 MH5FE
1.1 KRR 1 324 BROE S RSHAT I g | &K
B BF K 2 Bt @ L 2 B= B, b 8 E BE A R (ICU) 57
PR HTAE LR B 60 Ak Be 0 BB B 13 Bk . 195 By
10 Bk, 3B 9E 5 & 9 CRAD 155 &%, Hivh ok B W
FRAS 136 Bk, 4064 14 BRI 3 Bk EVER 1 #k. =
BBk, B E R BD Phoenix H shi 49 &
GHATREE . UKIBIBRA R ATCC25922 J il 2% {5
M ATCC27853 V5 N B d5 i .
1.2 AYZR5IRA5 BFE b Wil S A 9 R B DE A A
w254 B B 72 [E BioMerienx 2y A, Taq i \PCR
WA A K& E ALY N FLPTC-100 B 2R A i 6
I (PCR) X [ 2 E MJ-Research 24 @, TG16W 13
R O HLIE B R VD A O B AR AT BR A D
THZ-CHER G MW AT H KW LR EET,
DYY-2C B HL KA H AL BT R — LA .
1.3 299Ut H K-B ikt r 5 05, 24
At SR 55 EIm R I AR ME AL 2 A S hn o7 HI L
1.4 Bibk DNA il & SRIHKE S B AR 00 ) 2
AN ST B 2 2 BEAE H ISP B B 3R 2 0 4 R A Bk
BUEAS T V% T 200 pL, ZZ W6 10 min, 14 000 r/min &
> 10 min, 4] T PCR BB AR DNA (9 24 &l 50 ~
100 ng/yLo
1.5 PCRY MM E FHMEEHRE M GenBank %
;P O WS Y i T R 0 R R R (S R T
OXA-23 K, OXA-24 F [, OXA-51 FEH , OXA-58
N, VIM2 % [H, SIM1 3 P, blaOXA-23-like,
blaOXA-24-like I3 ISAbal 5 3 5T 1 51 9 % 51, 5

Y B TA RIS . PCR R &2 % SCik
A7, PCRIWARR R 12,5 pL AL4E 10 X 28 v ik
0.75 pl. MgCl, .1 pl. ANTP,0. 25 pL 5[4).1.25 U
Taq B LA K 1 pL DNA gl 24 B W% K, PCR X
WA AR 94 CHRASPE 5 min; 94 CASPE 30 s, 1B KR
B 55 CHFLE 45 5,72 CHEMH 45 s, 3L 30 MEIHR; )5
72 CHEf 10 min, PCR =4 1. 5% A9 T35 % e L
Pk 5 V/em 3 50 min, HTR & 58 Y (0 )5 76 AN T AR
%. BIMFFILE 1,
%1 PCRy#3Y

514 J751(5-3") FYKEGbD 5%
OXA23-F GATCGGATTGGAGAACCAGA

OXA23-R ATTTCTGACCGCATTTCCAT 501 20
0XA24-F GGTTAGTTGGCCCCCTTAAA

0XA24-R AGTTGAGCGAAAAGGGGATT 249 20
OXAS51-F TAATGCTTTGATCGGCCTTG

OXAS51-R TGGATTGCACTTCATCTTGG 353 20
0XA58-F AAGTATTGGGGCTTGTGCTG

OXAS51-R CCCCTCTGCGCTCTACATAC 599 20
VIMZ-F ATGTTCAAACTTTTGAGTAAG

VIMZ-R CTACTCAACGACTGAGCG 799 21
SIMI-F TACAAGGGATTCGGCATCG

SIMI-R TAATGGCCTGTTCCCATGTG 571 21
ISAbal-F ATGCAGCGCTTCTTTGCAGG

ISAbal-R AATGATTGGTGACAATGAAG 390 22

1.6 PCR YRFEPFMF X OXA-23 £:H, OXA-
51 3£ . OXA-58 3£ 4 . ISAbal £y PCR 40 fk 7
Wk e A HE DAL )R B R AT BRI O L BT O 4 5
GenBank |- £ it 5% 1 3 18] F 51035 47 G X 1L o 2 L 5
A,

2 4% R

2.1 BERRIGIRGERE 1 324 BRI S A S AT A B
TR IS 25 0 & AN S AT R 155 Bk (11, 71060) ., o
1CU 57 #k 7 A4 LG B3 60 #k Bt BT B3 13 Bk . I
W B 10 Bk, S BEAR T AL B CRAD 155 ok
FURMARAS 136 #7309 14 Bk, M 3 Bk, HEVE TR 1
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BEL.S 1 Bk, BRY CRAb BILAER A HHEMN .28 d  R2 155 HBEBEMAMSAITERNELFIER (K)
DR GHEAEIL 46 #£.28 d 3 1 % 72 #k.1~2 & 10 HES4 2015 45 2016 4F 2017 4F @it
.2 HLLE 27 bR, 2, HE NI E 6 12 39 57
2.2 CRAbWZHSR B kIR xS B E g 0 oo
w2 RNV E AE R E UK E I W35 2 2 6 10
(TE) E I (SXT) & R oA/ & B — e 1 3 1 15
SEHURPE SN X AT 25 2 EL 3k 100% . CRADb fif 20T 13 il s 199
EN L 3,
£3 IS HMBEBRLNERDTFEEHER(Y%)]

o 2015 4E(n=13) 2016 4F (2 =66) 2017 4E(n =76) At (n=155)

LR ifit 25 I it 25 I i 25 UK i 25 UK

AMC 13(100. 00) 0 66(100.00) 0 76(100.00) 0 155(100. 00) 0

SAM 11(84.62) 2(15.38) 64(97.00) 2(3.00) 59(77.63) 17(22.37) 134(86.45) 21(13.55)

TZP 13(100. 00) 0 65(98. 48) 1(1.52) 73(96.05) 3(3.95) 151(97.42) 4(2.58)

MEM 13(100. 00) 0 66(100.00) 0 75(98.68) 1(1.32) 154(99. 35) 1(0.65)

IMP 13(100. 00) 0 66(100. 00) 0 73(96.05) 3(3.95) 152(98. 06) 3(1.94)

CIP 8(61.54) 5(38.46) 53(80. 30) 13(19.70) 49(64.47) 27(35.53) 110(70.97) 45(29.03)

LEV 8(61.54) 5(38.46) 53(80. 30) 13(19.70) 49(64.47) 27(35.53) 110(70.97) 45(29.03)

AM 13(100. 00) 0 66(100.00) 0 76(100.00) 0 155(100. 00) 0

KZ 13(100. 00) 0 66(100. 00) 0 76(100. 00) 0 155(100. 00) 0

ATM 13(100. 00) 0 66(100.00) 0 76(100.00) 0 155(100. 00) 0

CTX 13(100. 00) 0 66(100.00) 0 69(90.79) 709.21) 148(95. 48) 7(4.52)

FEP 13(100. 00) 0 66(100.00) 0 76(100. 00) 0 155(100. 00) 0

CAZ 13(100. 00) 0 66(100. 00) 0 68(89.47) 8(10.53) 147(94. 84) 8(5.16)

GM 13(100. 00) 0 66(100.00) 0 76(100.00) 0 155(100. 00) 0

AN 7(53.85) 6(46.15) 53(80. 30) 13(19.70) 49(64.47) 27(35.53) 109(70. 32) 46(29. 68)

TE 8(61.54) 5(38.46) 57(86.36) 9(13.64) 51(67.11) 25(32.89) 116(74. 84) 39(25.16)

SXT 9(69.23) 4(30.67) 57(86. 36) 9(13.64) 58(76.32) 18(23.68) 124(80. 00) 31(20. 00)

PIP 13(100. 00) 0 66(100. 00) 0 76(100. 00) 0 155(100. 00) 0

C 13(100. 00) 0 66(100. 00) 0 76(100. 00) 0 155(100. 00) 0

CL 1(7.69) 12(92.31D) 0 66(100. 00) 1(1.32) 75(98. 68) 2(1.29) 153(98.71)

mxf 13(100. 00) 0 66(100.00) 0 76(100.00) 0 155(100. 00) 0

FA 122 KRS BT 25 00 B R B0 4 B B B 4 R I OR ()
2015 #(n="6) 2016 #(n=63) 2017 #(n=53) Hitm=122)
FE R R
FH 14 BH FH 14 BH FH 14 BH H 4 BH

OXA-23 4 2 52 11 40 13 96 26

OXA-24 0 6 0 63 0 53 0 122

OXA-51 2 4 42 21 36 17 80 42

OXA-58 0 6 7 56 5 48 12 110

VIM2 0 6 0 63 0 53 0 122

SIM1 0 6 63 0 53 0 122

ISAbal 4 2 57 6 47 6 108 14
2.3 ML RaN BEYLEREBIXERHEENE 2.5 EEGBLASBEENSN BRREEGNE

PR, PCR 7F= 9 7y I e 45 SR LI 1,
2.4 HykEEE WA 2,

FEF VIM2,SIM1; D 2585k F &M B blaOXA-23,
blaOXA-24 . blaOXA-51, blaOXA-58; ¥ ¥ blaOXA-
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23-like,blaOXA-51-like | ii% ISAbal J3 shJc 41
ZER L 4,

A blaOXA-23-like 3 [H ; B: blaOXA-51-like 4 K ; C: blaOXA-58-
like 3£ A ;D ISAbal 3 [H
& 1 MEER

A blaOXA-23-like % K ; B: blaOXA-51-like 3 Al ; C: blaOXA-58-
like #£ A ;D 1SAbal F£[H

3 i3 it

M 1985 4E 9k & I &= 4, CRAD Y i 78 i 5L
Pl PR R S 3 K 3k 3 A 40 8 O Bl T T L A ) B R A ER
B R 74 bR R R g RE . ARBIESE X 155 kL
BT B CRAD 19 25 Y f0Us i iR 45 51 o - 5 SCHk i
4 RN BE B 43 5 9 CRAD R [A)T LB 43 25 T ik X
Bk B RV B DA 2 R D B R R A e 1 UK
RO HS E N H A T L BE B4 B B CRAb A
[l AR Ml XL 43 B T AR DU BR 2 LA B B M
SR VAR BT B R R R X e S L
T LN B 24 255 HY (%) AN [R) T 2 B 1 245 490 3% 6 R R TR
X, A5 RN B TE bR — SR R, 3% 2 TR AR X
KRR R A M BB A SHTE R 1 USR8
. B2 RIhFF R IR IR B e AR i = 205 U2 A
PR TR 25 BIL ) B 3R A5 A0 R M iR 25 S AT R4
2R BT B X T R A G T 25 L S A AR Y
S ANHESE B9AE ] BB B R 456 8 SR A ) I
SRR RPN I B S LR R A G L H K R B 5T R L AR
TR I P A R T B B AN S AT R T b A &R
i 25 B E BRI HLEI . OXA B2 8 2 R Sh AT i h i
LBk e B B T R I Ok TR B g e A T 4 A
| A K ] P 2 O Bl FT T N i 7 R M ST 2
I S-S e 7 = 1 A N | T | BN £ 8 Y
38 19 CRAD 7= filk 5 %% s i 25 8 ¥ o8 OXA-23 fiff .
AHFSE K R < 5 FE P A DX R 38 A9 &5 SR AR AL, OXA-
23 it 2 PR b X 2 AN Bl FF B P A R UL I Rl T R
W RE N AL, 122 Bk CRAB "1, 78. 69 % 4 40 1 14 7= A=
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OXA-23 Rk 7 8 I il BR 1L 2 4h s OXA-51, OXA-58
K 2R 65.57%.9. 8%, IF H. OXA23/0XA51
HKHE A H 57. 38% ., OXA-23/0XA-51/0XA-58
4.92% . AERERVEE AN, B RKHE LT 2006 4F 6 H
il 75 CRAb H & Bl 7= OXA-58 #l #1 & K zh
UYL AR 11 A He A B AR GE & L 18 Bk OXA-58
TS ARNFFTE L2011 4R M LB 1 Bk OXA-58
U Gif] S AN S FF B AR b X 72 OXA-58 %S CRAD 1
Fo 5 S T R O A X, AR BRSEAE 122 BRI 24
FRHE R K OXA-24, VIM2, SIM1 & 7 75 4 i 5
AL, 9 8 OXA-51 & Bk % % M B 65. 57% . 7
blaOXA-23-like,blaOXA-24-like [ i #4 I1SAbal i3
FNILIF(88.50%) , OXA-51-like FE K K ARTFAE T 8 A
AR YL @K . TURTON %9 3 5% , OXA-51-like
Tif 5. 7N A 553 e T B A ORI L (R A SR AR AE
ISAbal ffi A JF7 31 . i 7 5 0] S OXA-51-like $2 4L )5 2)
T AR O A S A TR Rl T R M 2R 2

ZE R AR BE JLE 40 B CRAD X Rk R 2 3
(BRSO R O B S NI = B G L1
2N INCI b DS N S A Gl S S N BN (R
MILEEBE AR — @ MR E, A X EATH
CRAD 7# OXA-23.0XA-51,0XA-58 % ik 5 75 7 i ,
HULPL OXA23/0XA51 K HEKH K £, 7 blaOXA-23-
like \blaOXA-51-like [ {if % # A 1SAbal Jg sl o ff.
SAbal G &L AN T8 OXA-23/OXA-51 i 24 5 K
B4 7S A5 4 2 S BOAS b X6 2 R B A R T R M
i 245 1 1 4 B £ Bk AR
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