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Acinetobacter baumannii|\_ ¥ |7 5 ZEHIHE L8 O fFAr
B BT AET. me EE
Drug excretion mechanisms of Acinetobacter baumannii

Yuta Endo”, Yoko Mano' and Nobuhiko Furuyal>

Summary Multidrug-resistant Acinetobacter (MDRA) strains are important pathogens which
utilize multiple resistance mechanisms. However, there are few reports on active drug excretion
(efflux pump) as a resistance mechanism of MDRA clinical isolates in Japan. In this study, efflux
pump resistance mechanisms were investigated in 21 A. baumannii strains of MDRA, which were
simultaneously resistant to three types of antimicrobials, including broad-spectrum [ -lactams, an
aminoglycoside, and a fluoroquinolone. Carbonyl Cyanide m-Chlorophenylhydrazone, an efflux
pump inhibitor, was used to investigate whether the efflux pump-related genes, adeB and adeJ,
were involved in the development of resistance in these strains. Ciprofloxacin was the drug most
affected (with regards to its efficacy) by these efflux pumps. Our results indicate that the efflux
pump resistance mechanism is present in A. baumannii isolates in Japan. These results add to

currently available knowledge on the resistance mechanisms in Japanese isolates.

Key words: Acinetobacter baumannii, efflux pump, Carbonyl Cyanide m-Chlorophenylhydrazone
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7 ¥4k MNT ¥ =N < = (Acinetobacter
baumannii) \IHEED 7T LEVERETH D |
TR EOBREERIZAE AR L. EEA
DEENS M EN DYy A, baumanniil 35
PIZ O FAAE Ly RIS BNy, BRI R o
R & 7% B0 A baumannii® FEB L FEHH
XA = AL BT BRENICRIT TV D, 4
TR B-7 7 % 2H. 7 3/ KR, 7V

fif %7 > 4 » /¥ 27 % — (Multi-Drug Resistant
Acinetobacter: MDRA) & FIE L 5%, AW IE.
EIWNOEEGICBNTT 7 N 7L A 7 2R
ENTHBY, ZNF TIZ20084EFE I, 20094F
FRER, 20104F S I 12 B\ CosAE B A
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Bo FHIMMET ¥ A N7 &7 — [RGSE O HGEE
OHER 1T AR B RITIRE S N7220144E DU
WAMEINTH o 72h%, 20194F DOFREBULHIE &
¥ TH o 72Y A baumanniilZ BT % FEH]4
PR L LC. IBilRER - REERIC L 2 3EH O
AN AL, HEFHE S o SEHEBAE &AL, A
WA OER OB L 2 H 27 2O
HFCHEEED SNTW L0205, IR ORI
R CTH A, T 75y 27 AR 7 (efflux
pump) &IFIEIL, Z O HEREF X RAAENICH
A L7235 % WA AR 92 2 & TRAENO
HHRE AT S LE T &I T2 I
LB Z Defflux pumpld. K& T T5% A
TO7 7 I —IZGHEIN TS, OATPOT
KA LAV F— & L CTRY AP % ABC
B, @F b ag/idra s o2l §
HMATER!, @7 1 b > BREH OMFEL, (D40
Bl AR E CTH HSMRE, GOHNEEET= v
MOAMEEEZ= M, BIUOENLLEDW
TWaH721=y N2 6% ARNDEIDSY 1 7
WA SN D™, T Hefflux pumpld 37T D
B ICTERBEAE L TV b0 TH Y, HHMEIC
BWlENENWEEHO 7 73 ) —%FLTW
LI EWDbhoTVEY TNHDT 73—
D9 B, A baumanniilZ B\ T b T EALIZEE
HLTWwW5 EEZHNTW S DHRNDE TdHh
5% RNDRl 0 £ % 7% 7 7 3 ) — & LT
adeABC. adeFGH. adel]JK7 7 ) —H3i5 &
nTwz’% LarLl, HAEWNIZBWTA
baumannii® W IR 53 WK % B\ 7zefflux pumpll
M3 a5 1E. BB IRD IZE A LTThILT
W\, 22T, AW TIEN (BAEH)
2B DI PEEI O & 2 FER B2 16 %
Tefflux pumplZ & 2 3EANHE LA LD SN S
DHPE ) A7z,

0. FEREM#E

1. fE A3

H WIS L RFER DA I % A (Imipenem:
IPM. LKT Laboratories), A 2% 2 (Meropenem:
MEPM. B+ 7 1V 2a HOGHZEMRR &4,
TvFud/uyREHOY TR TRRF Y
(Ciprofloxacin: CPFX, &7 1 )V & FIJGHESE
M &t . LR 70342~ (Levofloxacin:

LVFX. LKT Laboratories). 7 3 / 7 1) I F
JHEHF DT 25~ (Amikacin: AMK, B 7
1V & ADEMSERR U AAE) . R Y RTF FREE
#lo a1y AF » (Colistin: CL. B+ 7 1)V L4
AOGHSERR A S . 7 M I A 7)) v RIEH]
DF 4 21 » (Tigecycline: TGC. HHAL
B LERR ) o BTSSRI & L 72
2. AR

A. baumanniifE #ERRATCC19606, ik i T 12 i
PRATCC27853. Kl W R #EARATCC2522, iR
SrEERR & U CRIRIERR TaBlE S L2 A, baumannii
218k (BGU1446 ~ 1466) % fif L 72 ERFRS
BERMRE DA, baumannii® [ B\ L recAi& =T & H
W7zl S B THEM L 727 [FE OB A
baumannii ATCC19606% b= > b —v & L
THEH L7z,
3. PUB SRS M BER

PUR 3 & 5 M 34 B% (X Clinical and Laboratory
Standards Institute (CLSI) (ZH#E#L L | fim il
BN THE L72% 0.6-128 u g/mLODHEFEE)
BC b &) 28 AD 7L — b E2HERL 72
CL. TGCi30.015-32 ug/mL® 7' L — k & {ER
L7e 2D, 37 COIFRIREE T T18-2455[H]
FiAeth, CLSIO K 7 L A 27 R A v N EHkik | C
o XM (Susceptible; S) . H M (Intermediate;
D. i (Resistant; R) OHE% L72Ys TGCIZ
B L CILHIEILEDSTED LN TR Wi,
ROBRERT,
4. efflux pumpPHsEFR] (EPD 12 & 250 F 0¥ %E
efflux pump & FEH P O B # % Fg 725 5 72
O, efflux pumplH & % T & % Carbonyl Cyanide
m-Chlorophenylhydrazone (CCCP, I A & - /\
A A& 2 L7z, CCCP% s ik
A R OMICHI E O B A FE 1 mg/mLIC 7 5
LA FEFAINEIC BV TMICH 2% 2
VIHEKTF L7235A12, efflux pump® B 5-% 580
FoEHIE L7 PUR SR B DR R &
i AR O FR D & N723R/E D IEHI D 9 HIPM,
CPFX. AMK®3FH| % 3R L 72,
5. PCRIC & AT B IAT DR

efflux pumpPd BT OFHEE TS 720,
BT % 1T > 720 DNAHIHIZ R A ViET
V>, TE buffer 150 pLIZH % 8% L. 100 C -
1053 M #H%. 13000 rpm - 553 - 4C D SfF T
A L7z B % template (B4R FE: 30-50 ng/ u L)
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4 A

& L. adeB (F: GCTACCTTCAGATGCAACCG,
R: TAGATGCAGAGCTAGTCCGC) - adeJ (F:
ATTGCACCACCAACCGTAAC. R: TAGCTGG
ATCAAGCCAGATA) 774 v —% T, 3
ZEME 94T <308, 7 =—1 ¥ 7 adeB (60 TC) -
adeJ (56 C) - 308, MiERIL 72T - 157 %
35 A 7 v, WIEIERZE 04 C -3 IR
72 C - 6 DRSS TITo 720 DK 2%
T A0 — 25 & v CESIKED (100 V.35%)
ATV, TF YU ATEY A FTISOHREE,
UVIES (benchtop 2UV™ Transilluminator, ¥ —
T ABEERNEH) 1CTNY FEME L. B
Ma > ba—)v& LTA baumannii ATCC19606
R L7z,
I #R

1. PUR S R

e R BEMRA. baumannii 21k DPUH SRz
AEEOMEF A (Table 1) 1278 L7z CLSIIZ &
B ) 52 TIHHFIM MR Z 200300 S 7z — )7,
JE A 55 B A BE PG S — A T v A
& %5 TMDRA & HI5E S 7z kkiE. TR
H7ze BV A L REEF] OIPM, MEPM T
2 TORICTHEZ IR L7255, DRPM T I E
R BRDHERR T & 2, TV uF 0y Rk,
T3/ 7)ay FRTRIFEFETOKIIBWNT
it % 7R L. MICs. MICo & b IZTWAER & 7
5720 CLIZBW TIHMEIZRRD 5% h o 72,
R EER] T & A DRPM & TGCIZ BTl

ﬁ\

# T

TRTORIZBWTEMED D 570 TGCIR
HIEILENED SN T VAR WO MR E gL
720
2. efflux pump DR 172

efflux pumpD XN R % M52 L7245 R % (Table 2)
VZ7R L 720 CCCP& RN L 721 MICH 2L L T
WRWE0, 1EEIRT L2sE13-1, 2820
HETF LG EIE=28 K L7 33EHID ) B,
CPEXIZIIM L 72 A A DI BV TR E LD
B (n=13) (Zefflux pumpDBY G- ARIE S L7,
3. PCRIC & A MEMIET ORfER

RNDZ Defflux pumpl#E & {5+ Td 5 adeB -
adeJ\ZA.baumannii 214§ X TIZB W TR A
RS N7z,

V. EX

A. baumannii® % FIMPEACI B 2 70 T AR RS
PHSNTEY, BHiFESR - THRRIC L 5%
FIOAIEG AL FEFNEH S O SERN BRI PE D 2L,
AR MBSO HEF O REBIHEH A Z T S 5 .
FH OREBNIHEL IS X BT HEALIZ S < OB THE
RENTVE I EnE, I O ERE O T I
FHGHEOREIIBWTEETH L, FHIO
REBNFEL I & B WAL IE 4 T~ ORFFE T
. FEHIHEHERE C & Sefflux pumpll fE L% 24
T, DU SRR MR & efflux pump? B 5- %
AL 720 PURE RS MR O R 2 5201543
HIZHARDE 5N 72CLY 2B\ CTlid ki
MRS s dr o7z TGCE T LA 27 KA ¥ Mg

Table 1  Antimicrobial susceptibility tests by the method of the Clinical and
Laboratory Standards Institute.
MICs ( ¢t g/mL) Susceptibility profile (n=21)

Range MIC50 MIC90 S I R
IPM 8-32 8 16 — — 21
MEPM 8-32 16 16 — 21
DRPM 0.125 - 16 4 8 6 4 1
CPFX 64 ->128 128 >128 — 21
LVFX 4-64 16 16 — 2 19
AMK 4-128 128 128 1 — 20
CL 0.125 - 0.5 025 05 21 — —
TGC 2-8 4 8 — — —

Minimum inhibitory concentration (MICs). IPM: Imipenem, MEPM:
Meropenem, DRPM: Doripenem, CPFX: Ciprofloxacin, LVFX: Levofloxacin,
AMK: Amikacin, CL: Colistin, TGC: Tigecycline
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Table 2  Evaluation of Efflux pumps.

Evaluation of Efflux pumps (n=21)

0 -1 =-2 total
IPM 10 9 2 21
CPFX 2 6 13 21
AMK 21 — — 21

When the MIC to which CCCP was added did not change
compared to the MIC, it was written as 0, when it decreased by 1
tube difference, it was described as -1, and when it decreased by 2

tube differences or more, it was expressed as <-2.

FEHEBY T A CLSIZ% 5 UM IZEuropean Committee
on Antimicrobial Susceptibility Testing (EUCAST)
WX BHEREIBAEDOLE ZAED LN TN
Vo EINOBEHY 12 & B & Acinetobacter)EIPM
i T4 ¥ OMIC rangel30.25-4 pg/mLTd - 72,
B T 12 Acinetobacterl& DR T d % 728 Bl
WHHITERWD, TOEEXSEIZT 5 45N
72 A R 0 A 5 LB A, baumanniilZ 3B\
T HMIC range > KIFIZHEB 2 A2 HRISHR S L%
Mofzizo, CLB X UOTGCIXHEHEH L LThH
HTHhbEHEINS, LD L. A baumannii
DY EZ G LT W E I E 2 5 &
LB DWEEN 2 — XA T Y ADPNETH S,
efflux pump® & H- 7€ TlL, IPM. CPEXIZ B\
TL7 797 ARy TOME 2807, FiZ
CPFX|Zefflux pumpFH & 2 5N L 72 A& D
FIZBVW TR Z CRPED SN2 (n=13)0
A U 7zadeBlZadeABC7 7 X 1) —. adellZ
adelJK7 7 3 —D—{fTH b, &5 5 HRND
Hlefflux pumplZJ& L CH Y, BERIZBWTHE
VRS SN TV 22 E R 5, SEo
R E —F L b, PCRETIEM
EHNBINTRIRDFED SN o 72RRIC BT
b efflux pumpB#ER 25K Sz, T
& LC. efflux pumpll & AFPEfLICIER > 7
BARDMEE DS 2 2 \BFFEBICL iR S
NTWBEZERNPS"Y | efflux pumpEEA 123
B Tdh o THEBENP D %D o 727201 HE
FNC X BRRABEN o2l EZOND, K
TR OFER £ ) SR L 72EIN DA, baumannii
Tldefflux pumpll & ) IHEALAH| S & T
WHZ e, BFICCPRXICBWTHETH L L
DO E ol Z OFERILIAEREHE O fE T
DD FTOREBENERE o2 EZ N
bo S BT, efflux pumpBdEEfLF O 5

FEETLHIERZHWIZY) TIVY A LAPCREH
WL T RBEEOMENSHROMEE S5,

V. #5EE

A0l FR 4 1L A, baumannii® FEF|HEH FEAE 12
£ A MEALIZ D Tefflux pumpBHE#] % T
H5E L. PCRICCTHMEE T DIREZ1T- 720
PR 2RI L 723546, CPFXIZ Tl b R A3
PR, W TIPMIZ BV TRIR AR S 7z,
Bt o TARWFZEIZA. baumannii® 35 HE ARG 12
£ BIHAL DT 247 5 L COMEBER R & 72
Y ARART I

A SCNE RS 2 H 5 ORI © 2 L
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