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Background: The aim of the present study was to determine the frequency of six efflux pump genes in Acinetobacter clinical isolates collected
from South Korean hospitals.

Methods: In this study, we used a total of 339 Acinetobacter strains, comprising 279 Acinetobacter calcoaceticus—Acinetobacter baumannii
(ACB) complex and 60 non-ACB complex strains. We performed specific PCR assays to detect adeG, adeB, adeE, adeY, abeM, and aded, transport-
er genes of the multidrug efflux pumps AdeFGH, AdeABC, AdeDE, AdeXYZ, AbeM, and AdeIJK, respectively.

Results: Frequencies of six efflux pump genes varied according to the species of Acinetobacter. Frequencies of adeE, abeM, and adedJ between A.
baumannii group and A. nosocomialis group were found to be significantly different. Significant differences were found in the frequencies of adeB,
adeE, adeY, and adeJ among the susceptible A. baumannii (SAB), multidrug-resistant A. baumannii (MDRAB), and extensively drug-resistant A.
baumannii (XDRAB) groups within the 154 strains of A. baumannii. The frequencies of efflux pump genes in imipenem-susceptible and imipenem-
nonsusceptible groups were significantly different for adeB, adeY, and adedJ. The frequencies of efflux pump genes in ciprofloxacin-susceptible and
ciprofloxacin-nonsusceptible groups were significantly different for adeB and adeY. No significant difference was found in the frequency of efflux
pump genes among groups sampled from different regions of Korea, across 86 strains of A. baumannii collected in 2012.

Conclusions: The frequencies of six efflux pump genes obtained in this study demonstrate the fundamental epidemiological feature of efflux
pump genes in Korean Acinetobacter clinical isolates.
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Acinetobacter J73¢] 710181= thE &9l §-% O] RND &
2 P o= AdeABCE} AdelJK, AdeFGH, AdeXYZ @ AdeDE7}
Slow] ol 7} Hizo] cloby £4A1E AL ol $A
= 2V} adeBSY} ade], adeG, adeY X adeEC]THI]. AdeABC}
AdelJK, AdeFGH, AbeM 2! AdeDES} 7+o] QJAkA cdytido] =0
T8 FF PSS 7|1 Bolido] Weom W A baumanniio|
A &= RATHLL AdeABCE}F AdeFGH= &alo] fAsHA| 285
<t o592 il +tAl WA E5e 7]1ofghear A
Qltk AdeABCa= beta-lactams &A@} fluoroquinolones, tetra-
cyclines-tigecycline, macrolides-lincosamides & chlorampheni-
col& 323t P9It 7] &of| JFF-S ot Carbapenemst ami-
noglycosides®]] 2-8-6}+= F 40| oJgt YA}t AghEH o] HE=
SO WA ol A AL = 7]ofgit) HHE AdelJKe= A|
Aoz 6] YHEH AdeABCO] 7|8¥} FUT F8 oA
71243} $H7) antifolates@} fusidic acido]] tisfA®= Wl WS
Ao FIeH3]. AdeABC} AdelJKO] HehAY/L Alatef H4gdof W
S}E F2of Hio] AT FAS AT AdeABCE HHAYAsH
= R (recipients) oA AFARFAY 4] W& (natural transforma-
tion)¥} plasmid Zo]|transfen+ FAEC) T4 F-EA|AH HE
o] sk G ol chelA] ek of e} 47} 87 71
52hg0] ofe] 714 WSS FERRE ACE AL QoI &
= HEY FRETF TS oAl QITH3) AdeFGHE] i
A FtAl W g5l 7]of3te] AdeFGHE] 7172 fluoroqui-

nolones} chloramphenicol, trimethoprim % clindamycin©]c}. =

o oX

3t AdeFGH+= tetracyclines, tigecycline 2 sulfamethoxazoleo]| T
S Zr=AJo] 7345HA| SER|HE beta-lactams &A@} aminoglyco-
sidesoll = FHFS FA] Y=tHll. AdeDE system AdeABO]| 45%
)] A4S Holm aminoglycosides?} carbapenems, ceftazi-
dime, fluoroquinolones, erythromycin, tetracycline, rifampin 2!
chloramphenicol-& B}&S}= H] 710431t} adeEs E2/33HA17]
o5 Aol s 44l oo A S7PE f=Erar g
CHIL. AdeXYZ7} AdelJKe} 97% o]/9] d5/de Hol7] wiiol
AdelK} AR 71552 7HA]2]2t 525610 AdeXYZ9| Hhdd
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off & =W S 5 7/ W Ude vekd 7hs
7do] ANAIEATHL].
trusion (MATE) family?] YL 2 Acinetobacter V73l JAA]
A/do] S & HE F Shtolthl]. AbeM?| 7o = ami-
noglycosides®} fluoroquinolones, chloramphenicol, trime-
thoprim, ethidium bromide & H&EE0] QJH1l.
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Z BZ L Table 19 AAIE 1422] Acinetobacter UAET]F
FAEATE A, bawmannii QAFEL)F 15450 F3= AL R4
ol 4] 2000858 2013704 SEZE 4234 865(575%)
&} =) A WA ZAIAIA(Korean Antimicrobial Resistance
Monitoring System, KARMS)E £3f A=t 2} X HJol| A =35k 68
F425%)= FAEA

O_>f'., r_lE r_9.
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Acinetobacter w52 3tA| /33 Al= VITEK 2 (bioMéri-
eux, Hazelwood, MO, USA)Y Microscan Walkaway (Siemens
Healthcare, Sacramento, CA, USA) A}-g-247|2 SA3I3T] A.
baumannii YFEE)F 1545+ FA A A Batof| w)
2} 7 Al (susceptible A. baumannii, SAB)Z} THA| U A v (mul-
tidrug-resistant A. baumannii, MDRAB), 33 Q]oFA| U4 (ex-
tensively drug-resistant A. baumannii, XDRAB)Q] 34-0.2 E&
53tk MDRABS} XDRABE Magiorakos 5] 7]5=[4]of| wh2} -
281915 aFAlo] dgt 7142 40] olA MDRABS] 7]2:6] 97]
RHe FE-£ sABTo] ol

3. Acinetobacter #& B3 |t

Acinetobacter 7-52] %2 543517] Y3l VITEK 2 n]JEX};
FEA7|2 Acinetobacter £(genus)ol] £31= 50 2 U2 o
== ool 22 EAMEETA] Wl o 2 ARSI HA| gyiB

multiplex PCR 1 [5]7} gyrB multiplex PCR 2 [6] ZAFES 5}¢] ACB
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Table 1. Frequencies of six efflux pump genes, namely adeG, adeB, adeE, adeY, abeM, and adeJ, according to various species of 339 Acinetobacter

clinical isolates

adeG-positive adeB-positive adeE-positive adeY-positive abeM-positive adeJ-positive

Species N (%)
N (%) N (%) N (%) N (%) N (%) N (%)

A. baumannii* 154 (45.4) 152 (98.7) 137 (89.0) 21 (13.6) 1 (7.1) 147 (95.5) 151 (98.1)
A. nosocomialis* 94 (27.7) 89 (94.7) 84 (89.4) 68 (72.3) 10 (10.6) 3 (24.5) 75 (79.8)
A. pittii 24 (7.1) 18 (75.0) 17 (70.8) 18 (75.0) 20 (83.3) 9 (79.2) 13 (56.5)
A. bereziniae 21 (6.2) 13 (61.9) 10 (47.6) 10 (47.6) 1 (4.8) 12 (57.1) 20 (95.2)
A. junii 9 (27) 5 (55.6) 3 (33.3) 4 (44.4) 3 (333) 3 (333) 0 (00)
A. ursingii 9 (27) 6 (66.7) 5 (55.6) 7 (77.8) 1 (11.1) 2 (22.2) 2 (22.2)
A. calcoaceticus 7 (2.1) 4 (57.1) 5 (71.4) 7 (100.0) 0 (0.0 5 (71.4) 4 (57.1)
A. soli 6 (1.8) 5 (83.3) 6 (100.0) 4 (66.7) 2 (33.3) 0 (0.0) 3 (50.0)
A. gyllenbergii 5 (1.5) 4 (80.0) 1 (200) 1 (20.0) 0 (0.0) 3 (60.0) 5 (100.0)
A. Iwoffii 3 (0.9) 0 (0.0) 1(333) 0 (0.0) 0 (0.0) 1(333) 0 (0.0)
A. guillouiae 3 (0.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(333) 5 (100.0)
A. johnsonii 2 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) NT
A. parvus 1(03) 1 (100.0) 1 (100.0) 0 (00) 0 (0.0) 1 (100.0) 1 (100.0)
A. radioresistens 1(0.3) 1 (100.0) 1 (100.0) 0 (0.0 0 (0.0 1 (33.3) NT
Total 339 (100.0) 298 (87.9) 271 (79.9) 140 (41.3) 48 (14.2) 218 (64.3) 275 (84.4)

*Chi-square test performed on two most common species, namely A. baumannii and A. nosocomialis, revealed statistically significant differences for adeF (P<0.0001), abeM

(P<0.0001), and ade/ (P<0.0001) efflux pump genes.

Abbreviation: NT, not tested.

complex®]| &3t £ 52 AFsyich 19 o} ACB complex©]|
&[] e FEES poB QAN L2 FASIRITHT. ACB
%> gyrB Multiplex 1 PCR A} A3} A. bau-
50 g3, blaoxasiie PCR 81 57} AL
o} & v} oFAQl AL A baumannii= EASFICHIL. A. calco-
aceticust A. pittii, A. nosocomialisZ 3% wFE2 7 5
off thek F-5ol4 PCRAAE sFof 718l SFTHIO0L Aci-
netobacter 552 7L =A3}7] I3 PCRoJ| AF-8-3F AJA|
o] o] 3 (A=t AbE A7) EE Qhofl #71Ho] AT A
He o2 2tk rpoB F74AF PCR (60°C 350 basepair, bp)of]
rpoB-F (5-TAY CGY AAA GAY TTG AAA GAA G-3)%} rpoB-R
(5-CMA CAC CYT TGT TMC CRT GA-3)& A8-5}%EH7). ACB
complex®]| &3} 5 578 PCRQ gyrB multiplex PCR 1 [5]2}+
gyrB multiplex PCR 2 [6] AP AF&-5 AJREA|9] A B = ofgfje}
2t A, baumannii-o-% 5738 PCR (60°C, 294 W 490 bp)o]|
sp4-F (5-CACGCCGTAAGAGTGCATTA-3)%} sp4-R (5-AACG-
GAGCTTGTCAGGGTTA-3)S A3 TEHS]. A. nocosomialis—
4% 548 PCR (60°C, 294 bp)of| sp2-F (5-GTTCCTGATCCGA-
AATTCTCG-3)%} sp4-R (5-AACGGAGCTTGTCAGGGTTA-3)&
AFRSFIEHS). A. calcoaceticus—-& 57§ PCR (60°C, 428 bp)
o] D14 (5-GACAACAGTTATAAGGTTTCAGGTG-3)2} D19 (5-
CCGCTATCTGTATCCGCAGTA-3)E AHE-SIATHO). A. pittii—t
% 548 PCR (60°C, 194 bp)®] D16 (5-GATAACAGCTATAAAG-
TTTCAGGTGGT-3)3} D8 (5-CAAAAACGTACAGTTGTACCAC-

complex®] &35} -5 &

mannii= -2 o
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TGC-3)2 AHE3IATHO). ACB complexo]] 4531 w-Fof] E0]%]Q]
PCRE] ARLE o} Lt} A. baumannii—w-550]2 PCRQ]
Oxa-Sl-like 342} PCR (52°C, 353 bp)ol] Oxa-51-like F (5“TAA
TGC TTT GAT CGG CCT TG-3)¢} Oxa-Sl-like R (5-TGG ATT
GCA CTT CAT CTT GG-3)& AHESFATHS, 91. A. calcoaceticus—
a5E0]F PCR (68°C, 549 bp)o]| Acal-F (5" TCGTATCTCAATTA-
CACCGTTCACCT-3)%} Acal-R (5-CGCCTTCTGCCAGTTTCAC-
CATA-3)Z AFE3IATHI0L A. pittii—a+-EE0]2] PCR (68°C, 147
bp)oll Apit-F (5-TGGGCAGTTACCAGATTGACCTA-3)%} Apit-R
(5-AACCAGCAGCTTCCATTTGACG-3")& AH&-5FTHIOL. A. nos-
ocomialis—t35-0]% PCR (66'C, 394 bp)ol] Anos-F (5-GCCGC-
TCGTGAACGTGTAATC—S)Q} Anos-R (5-CATCGTGTGGCATAT-
CTTCAAC-3) AH&-5FSITHI0].

4, RE Ho [} BES 9IS PCR 24

TRekA] G-& Al2ElQl AdeFGHR} AdeABC, AdeDE, AdeXYZ,
AbeM % AdelK 4% H3L 9] &5A|(transporter) FHAR] adeG
2} adeB, adeE, adeY, abeM 2 ade] XS Z¥2F HE317] 8
7} 5= AR o] SolAQl PCR w41 =a¥sieltt 7 = T=
A} PCROY| ARERE AIA| O] o] 3} AM(AT-2= 9 Ak A7)
=23 Qhof| E71H0] 2= thE 2t adeG PCR (39°C, 651 bp)
o] adeG-F (5-TTCATCTAGCCAAGCAGAAG-3)2} adeG-R (5-AT-
GTGGGCTAGCTAACGGC-3)S A&} tH11). adeB PCR (55,
1,735 bp)©]] adeB-F(5-GCCTATTGCCTTACTCGGTACTT-3)2} adeB-
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R (5“TCAAACTCATGCCTTCTTCTTTC-3)Z AHESIACHI2]. adeE
PCR (57°C, 504 bp)ol| adeE-F (5-GAGCTGAGGATTCTCTATGT-3)
2} adeE-R (5-AGTGTGCTCACCATATAGTC-3)S A&-3F3THI3.
adeY PCR (58°C, 587 bp)o]| adeY-F (5-CAATCTGCAACTGCGCTT-3)
9} adeY-R (5-TCAACAGCTTCTGCGGTA-3)& A8-3F3iTH14].
abeM PCR (58°C, 702 bp)©]| abeM-F (5-GTAGGTGTAGGCTTAT-
GGA-3)2} abeM-R (5-GTACCGAAGTGACTGAAAT-3)S AF-835)4
THI5L. ade] PCR (59°C, 462 bp)e]| adeJ-F (5-ATTGCACCACCAAC-
CGTAAC-3)2} adeJ-R (5-TAGCTGGATCAAGCCAGATA-3)S AH-&-
SFGITH16]. 2 tof] A8 Z2to|m= BioneerAH(Daejeon, Ko-
rea)o]] 2]} A 2FseIth PCR WS- AccuPower® PCR PreMix
(Bioneen2} Veriti™ 96-Well Thermal Cycler (Applied Biosystems,
Foster City, CA, USA)S A}-8-5}0] 4=3)5}%ch

deG®} adeB, adeE, adeY, abeM, ade]) 67}
A 5 HE AR gl Fof7h ZFol7t li=A] chi-square

Ao|u} Fishere] %4217, Mann-Whitney?] U 7174 3 ANOVA
18Itk SPSS version 24.0 (IBM SPSS Inc., NY, USA)
85to] B EAstgleH, dukd oz p<0.05Y wf FA4]
Frolgt Ao} gl Ao 2 whesgink

lo to Mr Mc
)
|o
l
o
N

Hu

1. Acinetobacter #3'E & HZ RTXIS| YdE
Acinetobacter QEH T 33955 OO 2 adeG adeB,

adek, adeY, abeM R ade]2| 6714 & HZ A4S FHES

Table 2. Distribution of strains containing efflux pump genes adeG, adeB, adek, adeY, abeM, and adeJ simultaneously among 154 Acinetobacter

baumannii and 94 Acinetobacter nosocomialis clinical isolates

Species N (%) N of positive Pattern
genes adeG adeJ adeB abeM adeE adeY
A. baumannii 104 (65.6) 4 1 1 1 1 0 0
(N=154) 17 (10.6) 5 1 1 1 1 1 0
13 (8.1) 3 1 1 0 1 0 0
6 (4.4) 5 1 1 1 1 0 1
4 (2.5) 3 1 1 1 0 0 0
3 (1.9) 6 1 1 1 1 1 1
1 (0.6) 2 1 0 1 0 0 0
1 (0.6) 3 1 0 1 1 0 0
1(06) 3 1 0 1 1 0 0
1 (0.6) 3 0 1 1 1 0 0
1 (0.6) 4 1 1 0 1 0 1
1 (0.6) 5 1 1 1 1 1 0
1 (0.6) 1 0 1 0 0 0 0
A. nosocomialis 32 (34.0) 4 1 1 1 0 1 0
(N=94) 12 (12.8) 3 1 1 1 0 0 0
9 (9.6) 5 1 1 1 1 1 0
6 (6.4) 4 1 0 1 0 1 1
6 (6.4) 4 1 1 1 1 0 0
5 (5.3) 3 1 1 0 0 1 0
4 (4.3) 3 0 1 1 0 1 0
4 (4.3) 3 1 0 1 0 1 0
3 (3.2) 3 1 0 0 1 1 0
3 (32) 2 1 0 1 0 0 0
2 (2.1) 5 1 1 1 0 1 1
2 (21) 4 1 1 1 1 0 0
) 4 0 1 1 1 1 0
) 2 1 0 0 0 1 0
) 3 1 0 1 0 0 1
4 1 0 1 1 1 0
3 1 1 0 1 0 0
4 1 1 1 0 0 1
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AL] gl FAR 2 frolRt Zfo7t QlEA] H]asf HokS o
adeES} abeM, adef®) ¥dEl= F2olgt 2Hol7t A2t adeG
ot adeB, adey®| ¥/3E-2 3t 7ol F-ofRt Ao |7} glSiek
A. baumannii®}t A. nosocomialis7} 6714 4% HZ S AR} =
FAOl A RS AR B e AR 1
= 32 9} BaL oFAlo] thA YetH(Table 2). A. bauman-
niiol A= adeG, adef, adeB, abeM©] 31| ¥ O 2 L& A5}
05.6%= A Ho] EAZX o}t "8 A. nosocomialise=
adeG, ade], adeB, adeE7} $HA WO 2 L& F57} 34.0%]30
o} Z} 52 5% oV wt ol Al = P SR A bau-
manniiol| A= 3253214 BH|| A. nosocomialiso| A= 65 F2A4]
A. baumanniiol B3| A. nosocomialiso)| A ThoFst oFAfo] 15

ekt
M Zolo| mfat 225 2 95 Ho

ZF 154529 A. baumannii QFEFE oA 3842
T}ol| whe} SABTLT} MDRABTE XDRABZQ] 3510 & JLE3lo] 6
7] -2 HE §AR] FAES vagh 3= Table 32t 2F
Al - Ztoll adeBS} adek, adey, ade] 5-7AA+2] /&< Fisher?]
A Ao r EARE o FAFCE Fogt Afol7k gl
adeGe} abeMe- TEE F-O|RE Zpo|7} ISITE Al Tt Tt 2fo] 7}
UNH 47FA] F-3A}Z0] 22} o' o 7t Apolg HA=A] F
# o] ZZF Mann-Whitney®] U842 A3 o adeB2] 43
£ SABTY} MDRAB+ 7hof] 5-8J7k 2Fo]7} Q1SIEH(P<0.00D).
adeE®] A5 SAB7-1} MDRABE 7+l (P=0.005), 12]1L
MDRABZ} XDRABI 7Hol|(P<0.0001) 3213} x}o]7} 9llch

adey?] ¥AEL SABTI MDRABT ZHoll(P<0.001) 12|11
SABY} XDRAB 7Hol|(P=0.003) -]t &}o]7} 91gick 13
ade] AR F/dE-> SABT MDRABR: 7ho]l Zfo] S HGIA|
uk(P=0.035), Bonferroni 424 3+ A1} 5-2|5t 2}o]7} 9= A
o2 wbalelr). SABILTF MDRABSL XDRABLS] 372 2 o]w
g 7ol 2kl 7k A=A D71 Sl 274 A& A]of 35 7= H
A EAEh= IO A A1F-25F alpha Fho] #A]7] wjZe] ol&
A5F7] 93] Bonferroni 442 djjok gtk Bonferroni =20l A]
= TP 0,055 4815 302 UE 001672 794
9] cutoff ZLo= Asto] s A451A| ==, SAB} MDRAB-
of Pgro] 00352 Lo} 00175} 7] o] 21k Aol g
702 Brersiich

Z 15459 A. baumannii 7-5-5- imipenem Aol ojgk
g Aol whet A3t i AR 2 Lol = 2
of 6714 frE&-FA el tiet FAES Hlwsl H3E o adeB
(P=0.002)2} adey (P<0.0001), ade] (P=0.010)7} & - Zto]] 39
3} 2}o]7} QIItH(Table 4). ciprofloxacin Aol T gt A= imi-
penemo]| thgt Axkel §-ARSE RS BT 154522) A, bauman-
nii - % ciprofloxacin-7F4=Ad <3} ciprofloxacin-H] 7= Ad o+ 7F

of| adeB (P=0.003)2} adey (P<0.000D)7} G-2]5F 2}o| & HQITh

m

3. #F +EX|GE RE HO |} SEE H|lw

20129 A= 90322 A. baumannii FFE WAL E adeG
2} adeB, adekE, adeY, abel, adej2] 671X =& HXE FAA}L9] F
AEO| w7 A B i AR Afol7) QA Has 2
Utk A771A A} SR B S A9 37 A HEE 6
7R % HE 5] FAE Abol7t QA Hlas Hels

) 521k Ao 17} GIglehhE: AAIBHA ).

ok

4. FF Y MN7IE /5 HI RUX SYE HIw

o
ZA A SAZF A% 86722 A. baumannii d-5F5 A

Table 3. Frequencies of six efflux pump genes adeG, adeB, adeE, adeY, abeM, and adeJ across three groups: susceptible A. baumannii (SAB), multi-
drug-resistant A. baumannii (MDRABY), and extensively drug-resistant A. baumannii (XDRAB) groups of 154 Acinetobacter clinical isolates

adeG-positive adeB*positive

adeE"-positive

adeY*-positive abeM-positive ade/*-positive

Group N (%)

N (%) N (%) N (%) N (%) N (%) N (%)
SAB 42 (27.3) 41 (97.6) 31 (73.8) 7 (167) 9 (21.4) 39 (929) 39 (92.9)
MDRAB 61 (39.6) 60 (98.4) 59 (96.7) 1(1.6) 1(1.6) 59 (96.7) 61 (100.0)
XDRAB 51 (33.1) 51 (100.0) 47 (92.2) 13 (25.5) 1(2.0) 49 (96.1) 51 (100.0)
Total 154 (100.0) 152 (98.7) 137 (89.0) 21 (13.6) 11 (7.1) 147 (95.5) 151 (98.1)

Statistically significant differences were found among SAB, MDRAB, and XDRAB groups for adeB (P<0.001), adeE (P<0.0001), abeY (P<0.0001), and ade/ (P<0.019) efflux
pump genes using Fisher's exact test on 3x2 contingency tables. Among them, statistically significant differences using Mann-Whitney U test were found between the fol-
lowing comparison pairs: *SAB vs. MDRAB (P=0.001) in adeB; "SAB vs. MDRAB (P=0.005) and MDRAB vs. XDRAB (P=0.0001) in adefF; *SAB vs. MDRAB (P<0.001) and SAB
vs. XDRAB (P<0.003) in adeY:*SAB vs. MDRAB (P=0.029) and SAB vs. XDRAB (P=0.038) in adeJ. The significant P value cut-off was set at 0.0167 by Bonferroni-correction.
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Table 4. Frequency of six efflux pump genes adeG, adeB, adek, adeY, abeM, and adeJ according to susceptible and non-susceptible groups to imi-
penem or ciprofloxacin across 154 Acinetobacter baumannii clinical isolates

Group N 00 adeG-positive adeB-positive adeE-positive adeY-positive abeM-positive adeJ-positive
N (%) N (%) N (%) N (%) N (%) N (%)
IPM-S 48 (31.2) 47 (97.9) 7 (77.0) 8 (16.7) 9 (188)* 44 (917) 45 (938)*
IPM-NS 106 (68.8) 105 (99.1) 100 (94.3)* 13 (12.3) 2 (19 103 (97.2) 106 (100.0)*
CIP-S 41 (26.6) 40 (97.6) 1 (75.6)" 7 (17.1) 9 (220)! 9 (95.1) 9 (95.1)
CIP-NS 113 (73.4) 112 (99.1) 106 (93.8) 14 (12.4) 2 (1.8)" 108 (95.6) 112 (99.1)
Total 154 (100.0) 152 (98.7) 137 (89.0) 21 (13.6) 1 (7.1) 147 (95.5) 151 (98.1)

Comparison pairs showing statistically significant differences by Chi-square test were as follows: *IPM-S vs. IPM-NS group for adeB (P=0.002), for adeY (P<0.0001), and for
ade/ (P=0.010); *CIP-S vs. CIP-NS group for adeB (P=0.003), and for adeY (P<0.0001).
Abbreviations: IPM, imipenem; CIP, ciprofloxacin; NS, non-susceptible; S, susceptible.

Table 5. Frequencies of six efflux pump genes, adeG, adeB, adek, adeY, abeM, and adeJ, according to the year of isolation across 86 Acinetobacter
baumannii clinical strains collected from Chosun University Hospital in Gwangju, South Korea

. N 20 adeG-positive adeB-positive adek-positive adeY-positive abeM-positive adeJ-positive
N (%) N (%) N (o) N (%) N (%) N (%)
2009 8 (93) 8 (100.0) 8 (100.0) 1 (12.5) 0 (0.0) 8 (100.0) 8 (100.0)
2010 7 (81) 7 (100.0) 7 (100.0) 0 (0.0) 0 (0.0) 6 (85.7) 7 (100.0)
2011 12 (14.0) 0 (83.3) 0 (83.3) 0 (00) 0 (0.0) 10 (83.3) 12 (100.0)
2012 22 (25.6) 22 (100.0) 21 (95.5) 1 (45) 2 (9.1) 19 (86.4) 21 (95.5)
2013 37 (43.0) 7 (100.0) 8 (75.7) 16 (43.2) 7 (18.9) 37 (100.0) 35 (94.6)
Total 86 (100.0) 4(97.7) 4 (86.0) 18 (209) 9 (10.5) 80 (93.0) 83 (96.5)

2 AR 0deGe}t adeB, adek, adeY, abeM, ade]?] 6714 & thal Hawo] gtk 2 AtolA 2AME AL baumannii 3+ W
ZA2L0] QFdE-E Table 500 AASHITE adeGet adeERt U5 A FAze] FHES B adeGE 98.1%, adeBE 89.0%, adeF=
=l Z7ko] THEII YA 2 GAE FAE-S BYT) 13.6%, adeY:= 71%, adef= 98.1%2 A AR o) Ao} fAF

3t AWE BTk W A, nosocomialis 752 9% HX S AR}
FREL oA AFLolA adeBe= 0%, adel~= 4%, adeY+ 4%
kAL H AT EQL OVH14], 1 Aol A= ZF Ak Rl 89.4%,

o F

19,

%

2 AolA =W Acinetobacter B/3-22]FE50] HARE 6714] 72.3%, 10.6%5 LFebA] At }Ol = et oo ol 2+ A
& HE AR FAES Hlws) Etth(Table D. & HT THE G5 HE AR oM Ee] okt 2R ol st
FARe] FEE FAES A ES 1 adeB {74} PCR A A oLy, o] wejE w7ht A wheh frgskAY BA
ol A. guillouiaeS}t A. jobnsonii w1t 573 AiHE Bl Lo wjo] Q= o HEY Aol Fol FFE vIHE 7o) Aot
A FFEE BF P AiE 2Yck o] s adeB §AAPE a1 BRItk HARE F2 whet adeB] F3EC] 89%Cl4 100%
A. baumanniio AT UeEA 1 ++5-0] A A (marken = AH8-8F 2 gt B S 18s)] 2 gjis) o]t 2polt Add L8
7Fedol ATk gk Chu G14]19] F4ak= 7] ob= Aot Fu 29 ZJolof 7RIFE 7w Qlrk v iR 5
Lin 5{17]-& RND $-A2p7} #-E2H 2 24 LFe 7] fjio) o]& Z2(pan-European clones) I W 112 LA o] QIIE A. bauman-
Acinetobacter wt&-& #'8oh= AR ARG = 3le A 2Tk nii SIFOAME FFES] FEAoIU tetracycline WIRHAL B
L 7Pgskgl ot 2 Aol = T1o] Antel 2] adeABCHY ad- G of Kol AFRlo] A W7} B adeB 3RS B4l Q9L
elJKol| ¥7331 A. pittii (Acinetobacter genomospecies 3)2] Bl o= B 1% QJojA[18, 21] B3 E A= E}— A1E HojFEQ)
7F 5 $=0bA Lin 59 7P 98] et o] A-85P7 1= ol o} whaba] 23t 2ol 5 FHE 7] 8Qlo g s Htke o
SR R RALC T o B, A4, A71A Zpo] 5 o] 8915 Ao R

o|H AL Q1A A. baumannii §+57} B3t ZH 942 1s) BAE 2 Dar) glogjel Bk dghe] Zho] ¢A] o]
O] FAHEL gdeGE= 100% [18], adeBL] BlE= 70-100% [14, 18- 2]} Bl o] 2jolof GdakS u]A 7hAo] Qlrk
20], adeE= 0-12% [14, 22, 23], adeY= 0% [14], adel= 100% [18]%] FEO PR ES ARSI A. baumannii®} A. nosocomialis
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