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ST, RAPCRY BT ¥ 17303 E E Ab blaMOX, blaCMY-2, blaDHA, blaACC, blaACT-1,
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Study on drug resistance and genes of AmpC p-lactamases
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Abstract Objective: To investigate the distribution and drug resistance of Acinetobacter baumannii from Xiangya Hospital
and to explore the genes of AmpC B-lactamases in Acinetobacter baumannii. Methods: Acinetobacter baumannii
were isolated from November 2010 to April 2011 from Xiangya Hosipital, Central South University. All strains

were identified and determined the MICs of the common antibiotics by VITEK-2 System. The resisitance
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genes, blaMOX, blaCMY-2, blaDHA, blaACC, blaACT-1, blaFOX, blaADC were analyzed by PCR. Results:
Total isolated strains were highly resistant to the first and third-generations of cephalosporin and penicillin,
sulfamethoxazole, nitrofuranton (>70%). The resistance rate to quinolones, aminoglycosides, aztreonam,
carbapenems/forth generations of cephalosporin/p-lactam/p-lactamase inhibitor-resistant complex was 23.7%—
89.0%, 58.4%-85.5%, 51.4%, and 8.7%—89.6%, respectively. The resistance rate to cefoperazone/sulbactam
was the lowest. The rate of carrying blaADC was 89.0%, and the resistance rates of blaADC-positive strains to
ceftriaxone, gentamicin, tobramycin, sulfamethoxazole, ciprofloxacin, imipenem was significantly higher than that
of blaADC-negative strains (P<0.05). The gene of blaMOX, blaCMY-2, blaDHA, blaACC, blaACT-1,
blaFOX were not detected. Conclusion: Cefoperazone/sulbactam is recommended as treatment drugs
of Acinetobacter baumannii infection. ADC type AmpC p-lactamase might be an important factor of

drug resistance to ceftriaxone, gentamicin, tobramycin, sulfamethoxazole, ciprofloxacin, imipenem in

Acinetobacter baumannii.
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Table 1 Primer sequences of AmpC p-lactamase genes

FHE AR SIYFSI (5-3) PR /bp

blaMOX Iif: GCTGCTCAAGGAGCACAGGAT 520
Tif: CACATTGACATAGGTGTGGTGC

blaCMY-2 FJi#: TGGCCAGAACTGACAGGCAAA 462
Fi%: TTTCTCCTGAACGTGGCTGGC

blaDHA I'¥%: AACTTTCACAGGTGTGCTGGGT 405
Fi#: CCGTACGCATACTGGCITTGC

blaACC ¥#: AACAGCCTCAGCAGCCGGITA 346
T¥f: TTCGCCGCAATCATCCCTAGC

blaACT-1 if: TCGGTAAAGCCGATGITGCGG 302
Fif: CITCCACTGCGGCTGCCAGIT

blaFOX . AACATGGGGTATCAGGGAGATG 190
Ti¥: CAAAGCGCGTAACCGGATTGG

blaADC % GGTATGGC(T/C)GTGGG(T/C/G)GT(T/C)ATIC 445
Tif: CTAAGA(C/G)TTAATC(G/A)AA(A/G)GGT

2 & B oA Rk 2 K it 25 23 1t 90% ; X5 =48k

2.1 ZEIIm AR

AT 17 3RE A b IR 43 25 TR BR X & R 7Y
M L ME R AR ISk EERSY

16 T 2 T 2 R B 5 70% 5 465 DU AR Sk 7 7 3 Sk
FELIEE 5 T 245 48 4.60.7% 5 Xof B- PN T Ji / B - PN T i i 411
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Table 2 Drug resistance of 173 Ab clinical isolates to 21 antibiotics

il 590 &2 A W 0 T 25 R AR AR A, T 24 R B I 1 24
W) 2 S AR /& EUIH , AN 8.7% ., HAR L2,

EIWAES O YEREEL THURK / #k LEEIAT S [EAYS it 2528 /%
LRI B 173 64 68 41 23.7
SLHINRER / &7 EIH 173 147 11 15 8.7
Fak-R A2 173 71 1 101 58.4
DALV 173 4 3 166 96.0
ZURPIMR / FF 173 73 45 55 31.8
RK&HER 173 11 9 153 88.4
A 173 23 61 89 514
CWE o 173 12 0 161 93.1
WNYE 173 14 154 89.0
LA A e 173 11 37 125 72.3
TATEHR 173 22 148 85.5
WRFZPUAR / At 230 173 11 155 89.6
S AantiE 173 24 44 105 60.7
AN 115 2 1 112 97.4
EStSaae) 115 28 57 30 26.1
STy N 115 0 113 98.3
S {ILTIN 58 0 56 96.6
S f R 58 0 56 96.6
W R 58 10 1 47 81.0
=R iK1 58 0 55 94.8
PR 58 0 56 96.6
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* 3 173 BREMRP S EMZ Ab HZIT S
Table 3 Statistical analysis of MDRB from 173 strains

25 PR S Le A1 /%
HIHiAE R HUR 10 5.7
—RpuE K2y 75 43.4
—XshiAE Rt 2y 55 31.8
=P R 2y 30* 17.3
DU A R 24 2 12
FRHUA: R BT 2 i 0.6
Bt 173 100

AR 33 Bk, 19.19%(33/173).

2.3 AmpCEFE E#

blaADCH" 3 71y v Be /N5 SUBAR AT (K1) ,
P B blaAD CIHE I 1 154 8K (89.0%), K™
WA blaADCE B 198k (10.1%) o T3 K"
¥ HblaMOX, blaCMY-2, blaDHA, blaACC,
blaACT-1, blaFOXAH I F 1 =4) .

R 4 FFblaADC EREE#E 15 It EZWT GRS

El1 blaADCIZ5% F 4 18749 i ik B A
Figure 1 PCR electropherogram of blaADC gene
M: Marker; N: Negative; 1-6: Diffenrent samples

2.4 B MARERKRNTE S

1Ml R B REN 1T 2
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MR, B, MR E . R X e
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i R 5 {EMDRABMHblaAD CH: [N 4 K 25 %6
Giil2# 5 X [87.9% (29/33) vs 89.3%(125/140),
P>0.05],

Table 4 Analysis of resistance rate to 15 antibiotics of strains carring blaADC gene

AR blaADC HE K FHE blaADC & [H B e P
LENEA TS B 24.0 212 0.083 1.000
SLALIRT / &F L 9.7 0.0 2.026 0.378
PR A 59.7 47.4 1.065 0.331
SN 98.1 78.9 15.900 0.003
FRPAMR / 7 31.2 36.8 0.251 0.610
KRR 91.6 632 13.343 0.002
A rg 513 52.6 0.012 1.000
55 it e 94.8 78.9 6.589 0.029
TN A 90.9 73.7 5.133 0.040
LAt b 714 78.9 0.477 0.595
GATER 89.0 57.9 13.204 0.002
WRHLPGAR / s (L 3H 90.9 78.9 2.596 0.116
At fi5 61.7 526 0.582 0.464
P ST 28.0 25.0 0.022 1.000
RIAl3) 95.7 63.6 23.720 <0.001




] S AN ZHFT R 251 5387 M2 AmpC B- NBERGRERE Y 2248, 4%

45

34t it

Amp C A TR Bk e 0 1R A 7= A 10 B- TN Bt i
fit , J&F Amblers> T 2544953 F % 1 CMIB-J-M
REA KL TP B TLH . Ab TP AR B Y iR A S 1Y
AmpC B- N BERE R A 9 T HABAmpCRE, Hujer’s:™
¥ HoAm 44 WADC B-NBERE R . BRI B AmpC B- P9 i
i it Tivf 24 ik PR R[] R Jo Rz 5 e o 4R B) 55 4%
SR TR A TN T AR, £
FHNZEI 2, BRI RPTE YR Y7 3 0B
F4) X A

B- N ML IS e A R R AD IR YL IR IT A 5K
25y, (HARBFIE K ALY 22 R B- N kB 2 b bl &
Mif 245 o 3T AE R, Nk TR S T 2 R AR R AR
BN . 200 14X SC B SR GE R AbTE HE 22
3 1 T rh 3 B AR A 30, R I M B Y T 24 R
A%, N3.4%, 20064 X 85w A i 245 22Tt =
11.7%"% . ASHF5E HblaAD C HPE 1 4 6T 30 i 15 7 114
it 25 % 495.7% , blaADC M 1EE HR N~ 63.6%,
T H A ScHR AR D AT IR R AR BIF 5k 4R
PR B A R, (AT $2 7% A0 a8 4 2 R S AT 1 X
iz 55 e i 24 A 0E— A5 W, DA T R o A
BARALIE IR S %, AR AL B 2S . 2 b
HE A 245 R 1 80% , HE N AT RE Sk Kl
L BE I AT 6, (HAR, AbXT Sk YRR /&7 EL4H
B 25 R AL N 8.7% , RN W g AT EIH S k£
BB- N LM 2 AE R AL AR R, Honl EEEH T 40
W EREAEN, [RIEE T 06 2 R - R
Mg, XFASATEA BRI E RN, Wi, &
& LI B- N BRI A 0 AT O IR YT AbIR R £ 24
WU A Ak R R 2 25 W) b 2 e SR R VD L 1T 2 R
F23.7%, PEoR AT A D BT DME I 42 .
AR 5 MDRAB B 4R 5055 H b SC Rk A i V7R B A
I, AR5 51 v B T

blaAD CHE [ 19 = FHPE R 0] i 5 AbXT 5 — |
T SRS R, H R R L AT B
oA F Wi 25 R B VI 5&, B T blaADCEEHTE
AbN 3 A7 7E, EAT AR AEAS S AT B 8 v H Al i
DA A B AS ShATBE LA 4l B o & B B G
blaAD CHE [F A AT RBAE N AbE 5M: 1 55 I HE A o

blaAD CHE A FH M 1) 181 ik X i 2E 2= Sk 6L h A
RKE\ER., ZAHR. EHHEWH. ARV A.
IV J¥z 1% A (4 Tt 24 % 5jblaAD C & K B VA 1 25 e 2
Aot L, FHREOEN FHAmpCREFEAD
X A 25 W (4 i 25 L) R AR . iblaADC

5 DR PR B B R oAb B A= 2 T 25 K 5 blaADC
TR ATEA 22 55 g2 L, R ARAF5
PRI O] BB A7 AE AT 25 AL %] . MDRAB blaADC
FER A R 5IEMDRABA L, ZRA G #
M, $E7RblaAD CHE AL I I A J2: A 55 B AR G £
Pl A= 22 24 0 32 22 RPN, At I 245 ML) AT R
FFEA

Ab e Y B B Bk Y 0 I B SRR, N
W) i 24 2 A & R AR Ak, T oY LT 24 5 R A
Bear g o0, M E— 2 IR AR 78 3 3 Ab T 25 A9 AL
il DA G R IG T SR A S0 e = AR, X8 2 G
PRHIZY . ¥ 2 R A R R L

S % 3k

1. Cisneros JM, Rodriguez-Baiio J. Nosocomial bacteremia due to
Acinetobacter baumannii: epidemiology, clinical features and
treatment[ J]. Clin Microbiol Infect, 2002, 8(11): 687-693.

2. Gomez J, Simarro E, Bafios V et al. Six-year prospective study of risk
and prognostic factors in patients with nosocomial sepsis caused by
Acinetobacter baumannii[ J]. Eur J Clin Microbiol Infect Dis, 1999,
18(5): 358-361.

3. Peleg AY, Seifert H, Paterson DL. Acinetobacter baumannii: emergence
of a successful pathogen [ J]. Clin Microbiol Rev, 2008, 21(3): 538-582.

4. Zarrilli R, Giannouli M, Tomasone F, et al. Carbapenem resistance
in Acinetobacter baumannii: the molecular epidemic features of an
emerging problem in health care facilities [ J]. ] Infect Dev Ctries, 2009,
3(5): 335-341.

S WPESZE, JE/IME, PRIEERS, 55 =FSBRAIAAT I AmpC RS
A HLEL (7], SEFHEE 222458, 2008, 24 (4): 654-655.

YE Huifen, ZHOU Xiaomian, CHEN Huiling, et al. Comparison of
three detection methods of AmpC in Enterobacter cloacae[J]. The
Journal of Practical Medicine, 2008, 24 (4): 654-65S.

6. WRAASC ALY, BAZ, 45, b B0 & A ST M GI2h 5 b
LRI ]). hAEE F 24, 2012, 92(2): 76-85.

CHEN Baiyi, HE Lixian, HU Bijie, et al. Diagnosis, treatment,
prevention and control of Acinetobacter baumannii infection in
China[ J]. National Medical Journal of China, 2012, 92(2): 76-8S.

7. SREA, PRI, PR B0 S R S T Amp CREFI Amp CTIH 25 4
PG BT[], B30 BE 24 511 IR, 2012, 9(21): 2683-2685.
ZHANG Limei, SU Danhong, XU Yunjian. Detection on AmpC
B-lactamases and AmpC gene of Acinetobacter baumannii[ J].
Labortory Medicine and Clinic, 2012, 9(21): 2683-2685.

8. (HER, TRE, FRHE. SIS AT 5 - N B



46

I R 5993 B 4% 7, 2014, 34(1)  http://www.lcblzz.com

10.

11.

12.

13.

35| M-

PRI BEAL AR I 3L 5[], T AR R 44K, 2013, 38(7): 549-
552.

FU Ailing, YU Cuixiang, LI Xihua. Investigation of B-lactamases
enzyme and porin genes of multi-resistant Acinetobacter baumannii[ J].
Chinese Journal of Antibiotics, 2013, 38(7): 549-552.

Hujer KM, Hamza NS, Hujer AM, et al. Identification of a new allelic
variant of the Acinetobacter baumannii cephalosporinase, ADC-7 beta-
lactamase: defining a unique family of class C enzymes[J]. Antimicrob
Agents Chemother, 2005, 49(7): 2941-2948.

Bratu S, Landman D, Martin DA, et al. Correlation of antimicrobial
resistance with beta-lactamases, the OmpA-like porin, and efflux pumps
in clinical isolates of Acinetobacter baumannii endemic to New York
City[ J]. Antimicrob Agents Chemother, 2008, 52(9): 2999-3005.
XUSCR, AR, I, 4. VHE S B 200 LAE 0 TR B IR 45 R T 2
PEAHT]]. e [ PR e b il 2%, 2002, 1(2): 86-88.

LIU Wen'en, TANG Yin, ZHANG Jinxiang, et al. Analysis of bacterial
culture results and antibiotic resistance within Xiangya Hospital in
2001[J]. Chinese International Journal of Infection Control, 2002,
1(2): 86-88.

XUSCR, Z M, ARIARE. 20064 IITHE B BE Ablli PRIEH 53 i AT
2o (7], ST BE 2, 2007, 14(6): 1718-1720.

LIU Wenen, YI Chunmei, ZOU Minxiang. Analysis of distribution and
resistance profile of infection of Acinetobacter baumannii in Xiangya
Hospital in 2006[ J]. Practical Preventive Medicine, 2007, 14(6): 1718-
1720.

Tefhs, ARWIRE, BRUEH, 45, YD R 7> BTk 5 224 2R 24
G A I 9 0 T IR E AR ()], R R 23 BE2AAR,
2012, 37(5): 521-526.

LIANG Wei, ZOU Mingxiang, WU Jingmin, et al. Molecular
epidemiological characteristics of clinically olated carbapenem-resistant

Acinetobacter baumannii in Changsha[J]. Journal of Central South

FHI, X =L, /T, XSO, ZE e /55

M, SZIA . B S AN B 251 53 A S AmpC B- P I i it
FEF5E ()] IR SR EEA% A | 2014, 34(1): 41-46. DOL:10.11714/
j.issn.2095-6959.2014.01.006

Cite this article as: LI Yanming, LIU Yifan, JIAN Zijuan, LIU Wen'en,
LI Yanhua, GU Xiumei, PENG Wanchan. Study on drug resistance and
genes of AmpC PB-lactamases in Acinetobacter baumannii[ J]. Journal of
Clinical and Pathological Research, 2014, 34(1): 41-46. DOI:10.11714/
jissn.2095-6959.2014.01.006

14.

1s.

16.

17.

18.

19.

University. Medical Sciences, 2012, 37(5): 521-526.

WA, AABIE, TEA, 45, 201147 P [E CHINETAA B R 2544 A0
(7). PR 57 2R, 2012, 12(5): 321-329.

HU Fupin, ZHU Demei, WANG Fu, et al. 2011 CHINET surveillance
of bacterial resistance in China[J]. Chinese Journal of Infection and
Chemotherapy, 2012, 12(5): 321-329.

Levin AS, Levy CE, Manrique AE, et al. Severe nosocomial infections
with imipenem-resistant Acinetobacter baumannii treated with
ampicillin/sulbactam[ J]. Int J Antimicrob Agents, 2003, 21(1): $8-62.
American Thoracic Society, Infectious Diseases Society of America.
Guidelines for the management of adults with hospital-acquired,
ventilator-associated, and healthcare-associated pneumonia[J]. Am J
Respir Crit Care Med, 2005, 171(4): 388-416.

PERIC, THIEHE, BR%, 5. 2 H 25802 A ) i blaAD CRETH
2L PRGN B2 I PR AR s A7 [ 7]+ [ B AR ) 2 2% 3, 2008,
3(1): 8-11.

HOU Tianwen, YIN Xiaolin, CHEN Xing, et al. Detection and
analysis of drug resistant gene of ADC type beta-lactamase in multi-
drug resistant Acinetobacter baumannii[ J]. Journal of Pathogen and
Biology, 2008, 3(1): 8-11.

Ribera A, Ferndndez-Cuenca F, Beceiro A, et al. Antimicrobial
susceptibility and mechanisms of resistance to quinolones and beta-
lactams in Acinetobacter genospecies 3[J]. Antimicrob Agents
Chemother, 2004, 48(4): 1430-1432.

Segal H, Nelson EC, Elisha BG. Genetic environment and transcription
of ampC in an Acinetobacter baumannii clinical isolate[ J]. Antimicrob

Agents Chemother, 2004, 48(2): 612-614.

(A% BHT)



