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In the present study, we researched that focused on the mechanism by which

Acinetobacter baumannii avoid from host immune defense and anti-microbial drugs. First, we
investigated the effect of A. baumannii on the formation of neutrophil extracellular traps (NETs), a
novel neutrophil defense mechanism against bacteria. As a result, it was revealed that A. baumannii
inhibits NETs formation by suppressing neutrophil adhesion. Also, A. baumannii easily acquires drug
resistance, and frequently shows resistance to colistin, which targets LPS (lipopolysaccharide).
Next, we investigated the mechanisms of resistance to colistin, and the clearance mechanism of the
colistin-resistant strain. A. baumannii was found to be resistant to colistin by LPS-deficient, but
easily killed by lysozyme produced by neutrophils. In this studg, it is expected that some of the
competition between A. baumannii-host will be clarified, contributing to treatment and control of

the bacteria infection.
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1. WFFEBAsA S W OTE 5

TR M Z— B, EEEOIRN YT ARMEEREE T, BARFUTIA L AT HEREERE T
HDH. LrL, WoltABRWNIZEET S EFRENBZEORREE & 720 L3 0. KRIZ Acinetobacter
baumannii (%, ZEAIMM:E2 S LS <, ZHNCHME 2 %15 L7 multidrug-resistant Acinetobacter
(MDRA) 1%, A— 3—[ipthE & LT, dFE iR d o EFEES CRIEIZZ2 > Td. MDRA (3,
WHO 23AFE L7 HiPE RN RN L ERMEEO U A M T, K AL OREME THEX) 12V
ANT v TENT. BCRICH~S &, BARENTOLZAIMMEEROBREIZEZH TH 508, EEE
EDHETIES, WOKRRRT 7 b7 LA 7N Z > THOAREFE TIR A, EBE, BAIMHET &~
F bR B —EYEY, S HEAHHSERBICIEESN, HATHLERINGED TS, 2D L)
7R RFNMHEE OREIL, BARD I 5 PRI AR D LTS, LavL, FPiEED
BRFEIZBAEREICR Y BIF TR Y, ZOEETIE, MDRA DX ) AflEIZxd 5 B 07 iBHER
W72 T2 B ATREME MR D T\, ZF 2T, TEROHIH SRR ORI & X R > =SB D
HTBURE TEPRIEIE DR N R D BTV 5.

2. Mo HB

A. baumannii 1%, WEIIEE TH DD, FHEGLE BTV CREBEE IS EE 7o i CRUlLE % 5
TRIFTED, BEEAEMREOMAEEANREETHDIEEZOND. EAXITINET, A
baumannii EFFEROMEANEAZMIE L CTE 7. ZTORER, A baumannii 1%, HHERIZEREIN
W< L, HEREVHEBEAZBERL TSI EEZHEOMNILE. 51T, EHENMEW 4
baumannii 7%, HHERIZEEL, ¥ 70— X HICFIHTH Z & ¢, BUINECRRYILK % 5| X ik
T HTR MBS B 2 7 = X A 7Bacterial immunity taxi” &3 R U7z, 2D X 912, A. bauamnnii 13,
16 BB 2 TH A S mEFI T2 2 & C, RN TAEZER 2 =— 7 R E 2B E LT
WA Z EDIRIBEINTWD . KIFIETIL, A baumannii 73, 15 FPHEERE-CHTEE 30 & [REET 5
A=A LB LENCT S, HBonMmA %2R, ME-1E EMAEIEREZERN &3 2 Bl RGE
TR /HENEZ BRI 5 Z & 2 BIICE 21T - 7-.

3. WHIED Ik

D) GFHFERPZNETHON TN LD RSP I L, B D DNA Otz 4 5 il
Jasta gl &k 2 U, 9 Ekfifast k7~ 7 (neutrophil extracellular traps: NETs) & KXt 548 H
KO NT7 v THEKL, DREISHEZMIEL, ZET D L0 BRSNS R I, 2
NETEZLOMBMEME T, NETs BEFET LI ENRESNTEL. €I T, AUET
1%, A. baumannii @ NETs W\Z 52 2 B2t L7z, & FRMIML L 0 R L 724k %
phorbol 12-myristate 13-acetate (PMA) THIIH T 5 Z & T NETs Wk Z#FHE L7, ZOE, 4
baumannii & RS H T LT, ME O NETs EIC KX B LR L 7-.

2) AV RAF UL, 7T LR OMILEERN > TH D LPS (11p0p01ysacchar1de) ZIER LT o8
FHE T, MDRA %3 COZANMME S T LFEMEREIC X 2 EERGYEICREDOSE E LTSNS,
L2 L, A baumannii \XEMEIZ 2 U AF AZMMEEZ RTZ ENFEINTWD. AIFSETIX
A EE D LPS 2 H L, A. baumannii 752 ) AT (it % 5 %‘ﬁ‘é*&fi@i@‘fﬁﬂilﬁ)ﬁ
FHPERIC K VPR S D A T = X L OFEM & fiftT L7, A. baumannii % 10 ug/mL O =Y X
FrTRV 7T arsTHIET, 2 AF UMMERR CRAD (Colistin-Resistant A. baumannii) % 15
7o. Zi#H CRAb HRICKE L, BImFEEOMT, LAL (Limulus Amebocyte Lysate) assay (2 &2
T N MR UEROHE, HIEFERREZIT o7, RIZ, CRAb #R& b FRHIMm HRER L 72 aF ek
AR L, 4FHERIC L D CRAbL o~ )7§/Xﬁﬁ%g¥ﬁﬁbfz.

3)A baumannii 1%, &2 MIIXFIZRWDS, GO L7 BE ISR CRUAE, R
7&, ﬁﬂ%ﬁ%%%l%jﬁ 9. F 7z, Bacterial immunity taxi (2 & A &N TORYGL K OFEM % B ©

T 572012, ERL LT, EYYEDREZ BT O 0LER D DH. AR TIE, v~ 7 A
M—"i’fﬁ%k%ﬁﬁﬂzﬁﬁ?ﬁ@ﬁﬁﬁ%ﬁo 7.

4. WFFTRCR

1) A. baumannii 73, TP ER O B IR YLES
M CH LR ERMREA N v
(NETs) TERICH- 2 DB L. &
DFER P ER%E A baumannii & EEEE
5 EIck»T, PMA #FEMED NETs B
RPN BEEFICHEIND Z ERHELNE AR
~7- (Fig. 1). W®IZ, Z® NETs [HEA D
S AL EHBEEICIER L, PEROBEE
EER AT o T2 IFHPEROBETEIL, PMA i
W K> THIRT DA%, A. baumannii & O Bl TR " A
HEERIC LV 2 OHRAA I S s o PMATA
DT ENRENTZ. EBIT, ZOHHFERD . . - =
S e A et Fig. 1) A. baumannii {2 X. 5 NETs # D BH5E

Control




/¥ CDIlla (LFA-1)

@%\éfﬁi%ﬂl]%?, A. A 100 B 5000

baumannii H>SHNH] 9 o

DO THDHZ & 801 o

LS Mo T g

(Fig.2). Zh£T% £ so £

< DR JE AR M B 23 5 2 .

NETs &k 27 9 5

HZENRE SN % v

TEo, AE/M 0

PE R I3 23 72 0

o7 REFRIL, 5 o PMA () () () ) B O O 6
JEME M A NETs PMA- B & 00 Reagent () () Py g A baumamnii ()
WA ET 2 = Reagent () () CO&Q %6 4 baumannii Neutrophi ® @

o D | Fig. 2) PMA BIIC X 5 BRI (A), NETs TEA(B)IRICHT %
B T [B1RERSE | A, baumannii D) F45 L O CD11a D

% im0
THF L7- (Kamoshida et al., Front. Immunol. 2018).

S BT, RWFFERER CTEL XEL, WEMEME T 2133 D A baumannii 7%, NETs JERKL % [H
ETHZ LT, fHEROFEMEILR SE722 & ThD. A baumannii 1%, NETs JERHEFEICLD,
HHREROAFZIERE L, FIHT 22 & T, 2h3 K< Bacterial immunity taxi Z5[&# Z L, K
NEBEILCWDZ LRI,

TABLE 2 | Minimum inhibitory concentrations (MICs) of various antimicrobial drugs

2) A baumannii Z)‘)‘ = U A ?: v N—-—rﬁ]}l-‘l\i % against lipopolysaccharide-deficient Acinetobacter baumannii strains.
AR % HF 35 S OV 01 S 50 A e
- — 7 =Y - - -
H@ LL“ J: 6 EHK’{E )( 7‘7 - % A D Ef‘;ﬂﬂ é—f Eﬁ % ﬁ) ATCC19606 LPS-deficient +intactlpxC +control vector
T DI ztTo7z. 2 ) AF

BT X OB LT, 2 U ATV A | s o s os
baumannii ¥ (CRAb) D57 J LEFRAT L | Minocycine 0.25 0125 025 0.06
7224, LPS OAEEKIZEET 5 Ipx Tigecycline 0.5 0.25 05 0.125
4, CD BURFOWTRNCERNBD | S 0 o o o
L, LALassay DRSNS B, LPS 224 | jperen 6 e 5 o
L/—/Cl/\é : k Z)S\i_\‘éﬂf: LPS %k*ﬁi [_/ Cefozopran 8 2 8 1
f: CRADb Hﬂi) t%zjﬁﬁ!é@% LV \{E&T’ B' Amikacin 16 4 16 2
? 7 & A T—ﬁ?ﬁ%@ﬁ% %f’\@li’@%‘fi Ciprofloxacin 0.06 0.06 0.06 0.03

t% jjl] 75? /ji\‘ L f, (Flg 3) é FQ &7 % j,L % Drug concentrations are in pg/ml.

— . . — )
CRAb H& iﬁ J: (){\ lpxc igé‘{ﬁ % % *H *ﬁ [_/ 7:’: TABLE 3 | Bactericidal activity of various biomolecules against
Ek L, ;(_:J__éA é ﬁ} EF' ﬂ( D 7 U 77 ? R 'éj‘lé %ﬁ”:}z lipopolysaccharide-deficient Acinetobacter baumannii strains.

M L7-. ZORE, BRSOk, 1T& wT CRAb-5  CRAb-LPS  CRAb-mock
}V Eﬁ é hfcﬁ 1/ A @ @:jd- L/ T ) LPS ;é?k Lysozyme >1000 pg/mi 0.6 pg/mi >1000 pg/ml 0.6 pg/mi
{é\ L7 CRAb *ﬂﬂj:, ;Z} EF‘ij: X D ﬂﬁ% e Lactoferrin 1000 pg/ml 1000 pg/ml >1000 pg/ml 1000 pg/ml
%L é ﬂf: (Flg 4) ﬁ} [:I:I£jzc: C]: 5 CRAb LL-37 62.5 nM 25,OO,‘HM G?SFM 1250“nM
Ao = XL ERITLLER BT L

HERMNEAET D) VY F— 2R FDO—8 %
o TND D LB B2 o7-. A#F | Fig. 3) CRAb BROFTEHE( L), FUEHE(T)~D
FERCRAL, AR ERIRAE R ERIE I DME | e

T ULIBETD A bauamnnii FEELEIZE

FA5a ) AF o hk W IBRICENL S =

LSRR, BRSO CHE LTz il = i =
(Kamoshida et al., Front. Microbiol. 2020). 4000 T - T

3) ER L~V T, A baumannii JEGLIE 2 w00 2 w0
DIRMEZR RS 5720, ~ T AZHNT E e
JRYLEBR 21T > 12, A. baumannii %<7 A * =
KECERE L, ikzslsiEI L, 20k =
it fiE 2 75 6 3 2 FEBRGR DRI R L ol oll | i
f:. :@%5&% ;&‘)EH‘I\T, :ﬂifi:, Eﬁ]‘ Neutrophils -) +) ) +)
TEAAREDVBRIC I, BEEE T @ R & 4t wr CRAD-S

ST B ENTEE. A%OSbIcHg | Fig.4) AFHERIC LS CRAD BRO R
BEED D & T, RNFEBRRE, A baumannii
2 & B Mg OHAE D A 7 = X BT, HADFEAG RIS L, TA5E - Wl 0 20
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