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CRAB F 4T 25 5 (R I F00 - B0 07 Dk b 3 888 e Fi 9K ( pulsed —field gel electrophoresis, PFGE) H AR X 35 ARkl S A S AT 14
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Antibiotic resistance and homology of Acinetobacter baumannii isolated

from two hospitals in Zhongshan city
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Abstract: Objective To investigate the antibiotic resistance of Acinetobacter baumannii (A. baumannii) and the carriage of
resistance genes of carbapenem—resistant Acinetobacter baumannii ( CRAB) isolated from two hospitals in Zhongshan city, to ana-
lyze their gene homology, and to provide evidence for nosocomial infection control. Methods  Thirty—five clinical isolates of
A. baumannii were collected from two hospitals in Zhongshan city from March to August 2018. Susceptibilities of the Acinetobacter
baumannii isolates to 16 kinds of antibiotics were detected by minimum inhibitory concentration ( MIC) method. The resistance
genes for the selected CRAB isolates were determined by polymerase chain reaction (PCR) and DNA sequencing. Molecular geno-
typing was performed for 35 Acinetobacter baumannii isolates by pulsed—field gel electrophoresis (PFGE).  Results Thirty—
three CRAB isolates were screened from 35 A. baumannii isolates, and the other 2 isolates were sensitive to all the 16 kinds of anti-
biotics. 33 CRAB isolates were sensitive to tigecycline and polymyxin B, and their sensitivity rates to minocycline and other antibi-
otics were 45.45% and above 80% , respectively. All the 33 CRAB isolates carried OXA~-51 gene, but IMP and VIM genes were
not detected. 18 PFGE types and 6 clusters ( A=F) were identified in the 35 A. baumannii isolates. Cluster A (9/35, 25.7%) and
cluster B (22/35, 62.9%) were the main prevalent clones. ~ Conclusions  Antibiotic resistance of the A. baumannii isolates in
two hospitals in Zhongshan city is serious, and carrying various drug resistance genes may be the important reason for the resistance
of A.baumannii to carbapenems and other antibacterial drugs. There are different types of clone isolates scattered in the two hospi-
tals and the same clone isolate prevailed and spread between the two hospitals.
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JEH 2 i} ¢ 7 %5 M 28 8 & K B AT 18 ( carbapenem —
resistant Acinetobacter baumannii, CRAB) | ffillfi IKIGIT
I Bt e e A2 T T Wk DR R K . ABFFE NS T K =
bedt 35 Bk S R 3 A, SR B N 0 v R
( minimum inhibitory concentration, MIC ) EEAGI H AR AN
U 259 AU | SR FH I 3 B8 1 L UK ( pulsed —field
gel electrophoresis, PFGE ) 4 AR X I& bk it 47 43+ 3 Al
ST, A EE RV ( polymerase chain reaction, PCR)
T3 ERGI CRAB TR H S 25 56 R #5715 B0 . ASBIFSR
STE TR AS T 2 A Sl T RO 24515 DU AN 1 o B
fit, 45 Film R S %

1 #MR5FE

L1 ##

L1 S8k AR 2018 4F 3—8 Hhiliii AR
BERe (FRPREEBEHT) P EERE (RIFREEBE 2 ) i R 73 25 Y
8 AN ZFF R B RIE 35 R, o 19 BRok A EEBEH 16
Mok AEREC , B AR R — B R EEARA . ARA T
FEALFE . G 2 Bk, PR 24 K, LR S AR PRI 1 B,
YA BRI L BRSO 1 Bk, BRI KR
v IR ATCC25922, )™ AR 48 Tl A 0 R RR PR L o0 412
ft, PFGE SE56 77 B AR IR A A A& 200 1]
(Salmonella braenderup ) HO812 F&#% , HH |~ A< 44 %< i Tl
By 2 i) v OB A A B BT R

1.1.2  FEAULEFANLF]  VITEK-2 Compact 4= H 5l
TEER o3 b R GE (1 B AE g LR 3 W) ), CHEF MAP-
PER XA Jik 137 5 e i Uk {1 ( Bio—Rad /A ] ) , Gel Doc
XR+EEE LR (Bio—~Rad 22 7] ) , BIOFOSUN 4 E %)
YR RS (g RAAEMHARAERAA),
CFX96 Real — Time PCR ¥ ( 3¢ [ Bio-Rad A F]),
QIAxcel Advanced 2% HL UK AY (72 Qiagen 23 )
S5, 2 FRBIME R 4 1R R A0 APT 20NE A fR A 4%
W 19 2 A A LR 0 ) 22 (9] A 4 T 24 A
Wl A i R AR ERA R A Apa 1 RN D]
fitf , Xba 1 BRH|PEAVIEEF D Buffer 14 F 3¢ [F Promega
INE]EERE K W H MercK 28 ) ; PFGE 430 HE F 3 g
B Seakem Gold W4 F %+ Lonza /A F] ; Premix Taq' fiff
& Z ( LA Taq™ Version2. 0 plus dye) ) H b5 % H &=
HEPBARA R 5180 M TR W HOR A R A
Al AR A RO N

1.2 F&%

1201 AP S M2t Im R Y 35 Rl 2
AP H 42 VITEK -2 Compact 4 F S E 9150
F G APT 20NE A E 2580t ) e A

VitiREE R 35 MR OE S RSN X 16 Bl PR
291 MIC fi, 312 18 2018 45 35 [ 1Ifi K 1 5 46 25 b
HEVR 23 1, FRASHH I UK (sensitive, S) | HUR
(intermediate sensitive, 1) Flfif 24 ( resistance, R) %%
1.2.2 BRI R AT B 5 S CRAB JE 1A
ZH &L DNA, % OXA-23  OXA-51,0XA-58 IMP VIM
F1TEM 25t Z53E K #5147 PCR §734, 51 W7 5 WL3& 1,
PCR KWK ZR K 50 pl: B FUHESI9 (10 pmol/L) 4%
2 wl, Premix TaqTM fifF & & 25 wl, B 5 pl, ddH,0
16 pl, P HEZAF:94 CTHEME 5 ming94 CAEME 30 s,
55 CiRK 30 5,72 CHEMH 1 min, 3 30 DMEEF; 72 C
7 minZ¢ [FSEfHT, PCR )2 404 FL UK A IN 434, B
PEFIRE T N SCHE A M AR A IR A A7 8 I e
I e 235 SRAE 5 [ 6 37 A A5 SR rh O a2 A
Jarih L X 48 2% T H. (basic local alignment search tool,
BLAST) X 43#7
F 1 MELEFETF AT YR

HE/EAES SIFFI(5°—3) PRI (bp) 2530k

0XA-23 F:GAT GTG TCA TAG TAT TCG TCG 1058 [3]
R:TCA CAA CAA CTA AAA GCA CTG

0XA-51 F:TAA TGC TTT GAT CGG CCT TG 353 [4]
R:TGG ATT GCA CTT CAT CTT GG

O0XA-58 F:AAG TAT TGG GGC TTG TGC TG 591 [5]
R:CCC CTC TGC GCT CTA CAT AC

IMP F:CAT GGT TTG GTG GTT CTT GT 488 [6]
R:ATA ATT TGG CGG ACT TTG GC

VIM F:ATT GGT CTA TTT GAC CGC GTC 780 [6]
R:TGC TAC TCA ACG ACT GAG CG

TEM F:ATC AGC AAT AAA CCA GC 516 [4]

R:CCC CGA AGA ACG TTT TC

1.2.3  FkbigEERc vk 27 CE S0 # 1 5 N
FARBAEY (12 R oh#T 5 PFGE LK vk, #fi8 R
SIFF P R AR EEFR T IR [, 37 CHE SR 24 h, HIMR&
I TS e 40 A ) S 20 PR A R, (VR S 3.0~ 3.5
AN, HHS , FH 40 U 1% Apa T BRI P9
VINGT 37 CHEDI 3 h, HEREU)S A9 S T4 o 42 3
F 1% Seakem Gold TR , i e 5 & J5 | FE L /N0 i
AT 0. 5xTBE 22 M i FL UK A v LUK 19 b B R A
B2 30~700 kb, HLUKAR MRS [A] R 5.0 s, 55 e fie
WA 20. 0 s, HLE N 6.0 V/em, HL37 3 £ 4 120 ©,
HLUKES A, EB et LB 1K B8, 7R iR
INEiELGIRE

1.2.4 BEOH R Bio Numerics 7. 6 Ff4 %4
Je kK DNA U EIE AT R A, AL AR
TNALEE T S 247 , As o B 22 AR R 1%, 71 Al
] A AHALLEE FH Dice AR, HHALLEE 100% A 22 [F]
— PFGE w7 % 15335, #2218 Tenover AT HERF )
T K B 85% LA AR R 255 (MR LPE R 4>
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2.1 HHER 35 MRS AINFTFE A 2 BRXT 16
T 259 4 BUR , HiAy 33 RIS 0 i 1 g i 56 20 15
WM 245, CRAB, 33 #% CRAB X% N 2 F1 2 K
R B B XORIEA R USRI 45. 45% , ik
e o 245 3 i i 245, T 24 3R 508 5 80% 5 X 2 P
M/ EF T SN | Sk A nE Skl | R e
B B4 1009% 125, Wk 2,

%+ 2 33 %k CRAB XI 16 i i 25 T 2515 00 R (n, % )

B2 S I R

KA FE 15(45.45) 18(54.55) 0(0.00)
WRFL PG A/ Al £ 3H 0(0.00) 2(6.06) 31(93.94)
S FOLUR B/ & 5 1 0(0.00) 5(15.15) 28(84.85)
FCRVEAR/ BT LI 0(0.00) 0(0.00) 33(100. 00)
Ll 0(0.00) 0(0.00) 33(100.00)
S flme 0(0.00) 0(0.00) 33(100.00)
S Ao i 0(0.00) 0(0.00) 33(100.00)
[P S 2(6.06) 0(0.00) 31(93.94)
PN+ 0(0.00) 1(3.03) 32(96.97)
WU R 1(3.03) 0(0.00) 32(96.97)
LERDE 1(3.03) 0(0.00) 32(96.97)
Ridiigsae] 0(0.00) 0(0.00) 33(100.00)
BT 0(0.00) 0(0.00) 33(100.00)
IR 3(9.09) 0(0.00) 30(90.91)
Mg E 33(100.00) 0(0.00) 0(0.00)
ZHREE B 33(100. 00) 0(0.00) 0(0.00)

2.2 @R R AW 4 33 £ CRAB b, ¥4 H
OXA-51,31 #£(93.93%) kit OXA-23 K, 1 K
(3.03%) fi i OXA-58 FEA, 31 #£(93.93%) i th
TEM JEH Akt IMP F1 VIM JEPH . i 30 fRigay
3FhIEIH, Ak 3 MR HEAT 2 RN, L3R 3, ¥ PCR
Y1 Ak S AT DY P 45 SR 48 BLAST [t
%f,0XA-23 . 0XA-51 ,0XA-58 TEM 5 NCBI #H ¥ %
AH L BE 43 51 S8 100. 00% | 98.59% ~ 100. 00% .
99.32% .99. 04% ~100. 00% |,
F 3 33 Kk CRAB M 24 5 R A 43 A7 1 20

SE[H 2B RS (%)
OXA-23+0XA-51+TEM 30 90.91
OXA-51+TEM 1 3.03
O0XA-23+0XA-51 1 3.03
OXA-51+0XA-58 1 3.03

2.3 PFGE R4 R 218 100% AL R B T4
AU 35 BROEEANZNFFH AT 73R 18 Flt PFGE 27 84, 43 )
4N PL~P18, R0 5 1 ~9 BRI, Bk 8] Y AL
ZHUH 52. 6% ~100% , 718 90% LI L FIFHRIRRE 35
WREL S RIFTFH /N 6 MRIZ(A-F), BHFAME
KB R EBRRAL R 9 BR(9/35,25.7% ) Fil 22
PR (22/35,62. 9% ) B kR, 75 1 4 Bk R H0CRE S 005 10 B
M, h C-F &I, WL 1,

PFGE-Apal PFGE-Apal

g o 8 .3 8 Key PFGEMS BHLR ERSK
.

El [ Iy roaso2r 1 o ERE

LR e e swe mme

LI tereoss P o mme

LI om0 o cre mme

LU oeos v cwe Eme

18AB0O19 P4 CRAB  ERZ

18AB023 P4 CRAB  EKZ

18AB020 PS5 CRAB  EKZ

18AB035 PS5 CRAB  EKZ

18AB034 PG CRAB  EKZ

18AB022  PT CRAB  EKZ

(I~ 18as026 P8 CRAB  ERF

Wl oeor ps crs  mme

[Ilg) 18asos0 P8 CRAB  ERF

18AB004 P9 CRAB  ERT

18AB006 P9 CRAB  EKRTF

- 18AB007 P9 CRAB  ERT

AT THNI teseoze  po coas  moee

18AB028 P9 CRAB  ERT

18AB046 P9 CRAB ERZ

e 18AB047 P9 CRAB  ERZ

18AB048 P9 CRAB  ERT

- 18AB049 P9 CRAB  ERT

(1M~ 18aBo33 P10 CRAB  ERZ

[y reso38 P10 CRAB  ERZ

1 18AB005 P11 CRAB  ERT

18ABO10 P12 CRAB  ERTF

18AB0O12 P13 CRAB  ERF

CUMIN tseeozo e oo s

UL I 1easo30 P14 CRAB  ERF

| NN 188031 P14 CRAB EKRH

18ABO11 P15 CRAB  ERT

[ ] [N~ 18aBo25 P16 CRAB  ERTF

3 | 18AB050 P17 CRAB ERZ

| 18AB0O18 P18 CRAB  EKZ

B 1 35 BRBS AT PFGE 2L [&l

3 it i

i 52 AN BIFF T 3R A5 PR B0 T I R 43 B R 5 A 4
1R, LN B e IR 1) E B R R 2 — R ) i R
WAT . ASSCHEERY 35 RGN ST EBR T 2 BRXT 16
T 259 A U, H4x 33 Bk CRAB, 33 #k CRAB
SRR AT E B YUK, BRI IR RN
BRURAN , X H A 13 R 1A 25 W) it 24 2R 1 85 18 80% LA
o RER B — P T T A5 (R PR AR/ AT L) |
553 4 AR AP R (S AT | Sk f6 b mE | Sk 7R ik
JI5) s e 25 (W e K pg S 0 S ) YT 24, 5K
K4 R Wk, CRAB X & 7 B i W A9 it 245 3k
90. 91% , 3t T AR IR 25" RN R 26 1 1 413 &5
(EAF R, CRAB X KR Z A 25 4 0, {2
AR TR (54. 55%)  $27RTFH 53 B ARA T I L
24, DA EEHE R, 73 2 TP K B Be 33 Bk CRAB T
I B TR TG YT CRAB B (40 I 25 W ve £ 1
G BR , Z I RIGTT A AR IRIME

fifi 52 AN ST BT PR 25 T 25 AL AT AR A
A PR 20 S AR A B - DI R O
FEHLHN . F Ambler 432, BN BEREEE AT 2k . D
A Rl GBI B- NG ) , A TEM  CTX-M,
SHV KPC, @B 2&[iff (£ JE ), EEH IMP, VIM,
SIM, (D &l ( LM PU AR, OXA AR ) , U35 OXA-
23 .0XA-51 ,OXA-58 OXA-24 % Fy#8 75 W 4 B b
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CRAB TR 25 AL, A% F 57 1% Bt OXA -23 ,OXA =51,
OXA-58 IMP VIM £l TEM6 Ff B — P ot i fifg ik 4] ik 77
Kl | A AG I3 IMP A1 VIM ZE 15, 33 #k CRAB 18
P OXA-51 FEPH I SE R o] 8 Ay fifd 2 AN Bl FF 1 1 b
RN, B R R R R B R
B OXA-23 Wit il AP 5] T A THEZ M
BILTRI A G B 7 2 M 2870 T 25 W it 24, 7 80 = AN ST
PR A M e 24 h i 5 EZE . PCR 45 R
7~,33 Bk CRAB " 3L OXA - 23 5t [H 31 #k
(93.94%) A th R 53 FH 2> J)jE 7= OXA -
23 [iff 7 CRAB A H R I 45 AR —B, TEARMSE
i .31 #£(93.94% ) CRAB #54F TEM JE[K | Hf i R he
VLI HRGE 1Y 100% , T & T P01 48 ) 48 10
33. 33% , HE AT B8 2 o T AN [ b X470 B 245 90 100 45 P I
BUAN ] | S5 DR PR bl P 2 Sl 8 TR R o i e
T BRI R, 5340, ARBFIE &3 30 Bk CRAB [R5
M 3 AL (OXA-23 ,0XA-51 Fil TEM), 1 ¥k CRAB
[ IHEHF OXA-51 1 TEM J£[X | 1 £ CRAB [ i #5717
OXA-23 fil OXA-51 &K |1 ¥k CRAB [RIBHHHF OXA-
51 F1 OXA-58 FEPH , v B 5 ZFifif 25 3£ 4 /& CRAB
XL 25 25 0 5 A . ARAFGE CRAB ¥4 OXA -
51 FEA, 0XA-23 I TEM KK 30, HA 3L A
PERARE = P, 32785 OXA-51 ,0XA-23 I TEM
AR ER CRAB B EZ 17 AY, H CRAB
AT [R] B = A Z2 0 B— PN eI , #5722 Pt 24 B R R A
Hb DX 6 S N Sl P 22 E T 24 ) SR AL 2 — ., (BT
H )7 B AR 5 A A 245 ML n R 485 A i 24
FEPRIIFAE A A AL 1B 55 ) AT A REitE— 20 SEgR Ik SE

Tii 245 T o 1) o £ 49 e 6 22 AN Sl AT B T 24 %6
LT E R X Rk AT L R A AT LA
[F) 35 A1 28 27 ] g ] 1 O 2R, A 200 T A e e ) % i)
AR GERY R A AT EAEEE X, PFGE 4
AU H T E bR _E TR ST 3 o PR R 1 4
FRAES D A4 SR R, 100% 40 [F PFGE 477 P9 1)
DA BR ok U AN [A], o T PR 18AB004 ., 18ABO006 |
18AB007 . 18AB028 . 18AB048 . 18AB049 3k H IZ [t HY ,
Hkk 18AB024  18AB046 . 18AB047 3K [ EE Bt 2 ; Hi4y
PFGE 7 RUAAIR A R AR R A W] — K BE e, R W] [F]— 2
PR R[] — R R g S P R B e (AL A7 76 26 58 SUR L, 4%
90% 553,35 PRl PR 3 25 1% i 2 R S AT B ] 430
6 MEE(AB.C.D.EF), HPREAMELBHE
AT TR RR (9 CRAB it 254k ) , A BUAY 9 RRtysk
HEEBEZ ;B B 17 Mok A BEREH 5 Mok A BERE L,
PEI 2 g P AEAEAS [R) S B AR 1A % ) — o PR AR A B

BERITRATRE A, HAy 4 DRI o3 30 B 1 AR B B
AT AN BTG W TR AR, B 7% 2 MR 4 SRR FT 2 B
CRAB 25k ) , 52K i %" 2 50 M7
TEROCR AR IR S5 SRAR L, 2 BUZR S CRAB Tit 24
¥k PFGE 73 BUME B 450 , 3 /n W B SR R R L, 75
A HEHF AN IR 41 B Tt 245 35 DR %) TR AR 40 A 78 AN [R) AR SR 2
AU, 2200 PFGE LM S 25 3 A — & Kk, A
R R BT B2 AT A e ek A AUR B RIZER K
BE Be i A T H, ELAE 2R 24 2L A A R
2 R S A ER A 2 SR in R g PR YL Bl 4

FE, U7 0 24 BT AR P % R IREAT

S 3k

[1] Chiu CH, Lee HY, Tseng LY, et al. Mechanisms of resistance to cip-
rofloxacin, ampicllin/sulbactam and imipenem in Acinetobacter bau-
mannii clinical isolates in Taiwan[ J]. Int J Antimicrob Agents, 2010,
35(4) :382-386.

(2] PO, TH, 220507 . BRSNS B I PR 5y A 28 A it 245 4 70 A
[J]. BepiBE2#2%k, 2018, 47(9) :1203-1206.

(3] A#k, FRFP0T, VLRG0 T 24 60 8 R S AT TR T 25 25 D 43 47 5
VR )]. SCHBESZ45, 2013, 29(12) :2018-2021.

[4] RBE, fH, R, 4. RITHX 2T 24608 R ShFT ik
T RR R AT T oL S R IR [T P BRI AR, 2016,
15(12) :913-916,933.

(5] shllfd, SR . I Be Tl B 5 0 28 B 8 AN S AT T 25 58 X o A
[J]. JPHEE2E, 2015, 37(11) :1668-1670.

[6] Z6TR, KL, MM, 55 . B BRI 24 600 8 AR AT B i 24

FGIE[ ], PESRHEY, 2014, 17(26) :3083-3087.

Tenover FC, Arbeit RD, Goering RV, et al. Interpreting chromosomal

DNA restriction patterns produced by pulsed—field gel electrophoresis:

criteria for bacterial strain typing[ J]. J Clin Microbiol, 1995, 33(9) :

2233-2239.

(8] EUALA, 2505, 0B . DS PH M DX Bk 75 5 4 2 000 2 R Sh A BT T 245
BRI R H R PRk e A (0] o AR B R 2R, 2017, 30
(12) :1292-1296.

(97 BRI, ZEuAT, VORI, &5 . dE Wodre b I B R e it f v 5475 i)
SRR 25 5 W BT 5 5430 (0], E 258 01 5 e,
2016, 13(1) .52-55.

[10] M2, WhAA. Bl AZIFT I 25 UL AT Mt e[ 1], S
TBFEEA:, 2019, 26(6) :766-768.

[11] XBAEE ) 230, XIFAK . OXA-51 B B Py ke ity 1) F 9l e

[J]. PEBG ST RE, 2014, 14(5) :451-454.

[12] Ay, PRIk, XISCR, 4. 7 OXA-23 B8 R ST i T #% 8l
HTTPERTIEL)]. P EBREEIRGE, 2013, 23(25) :11-15.

[13] TR, 8588, 463, 55 . MORTT R0 28 B0 2 A S i e 75 2 40
B 25 HE R S5 TR 540 M (0] IRRER R A4, 2016, 34

(10) :795-797.

[14] WERE &, WREF, NISRIE . ICU B2 R ST B 6 R4 1 55 18 2
WHEE[J]. IR ESE SR, 2019, 16(3) :356-358.

[15] S5, B0, Bk, 55 . FRBEEE LR AR S A SR I 25
PR T RAT RS ()], HE 25, 2018, 29(18):2520-
2524.

[16] Wang H, Guo P, Sun H, et al. Molecular epidemiology of clinical i-
solates of carbapenem—resistant Acinetobacter spp. from Chinese hospi-
tals[ J]. Antimicrob Agents Chemother, 2007, 51(11) :4022-4028.

[17] JAE, #h2F, 383652, 45 . B B B & R ST B s b
HICHE Rt 5T 5[], BRI IR 220, 2017, 32

(3):14-17.

[ 18] Olive DM, Bean P. Principles and applications of methods for DNA—
based typing of microbial organisms[ J]. J Clin Microbiol, 1999, 37
(6) :1661-1669.

[19] 2Bk, Rk, BRETE. ERIC-PCR HARTE 8 Rk 33 K
S BT R IR [ T]. RBREE2E, 2013, 28(7) :621-624.

[20] Zee &, Wom, XA, 4% . S IHeH mE i 24 80 8 AN S A T
Trese B 25 JE R F 5 [ 1] . SCH BBy B2 2%, 2014, 21(1).
28-31.

[7

[

Y75 B HA . 2019-08-27



