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LA A FIIEB O IEZ EARMCHEN T 5 Z Ll k0 | HiEZ AL EE 5, 2
FETIZ, RARNT ) LENTOFRER, MIEICFEET 28 OZHPEHA L TREEINTE T, £
FIPEH R A AR & 3 2 3ANT, ZAIMEZ Wik T2 2 LD TED, 2<H LWATEEME A FLD 2 A3
DE—7y e LTHERIND, £2C, RFFHETIE, ZRETIZRESINTZILERT . KB
#. FIERE OPEH AR v T OEEML A ONT LA T A T TV ERWET VA LA ) —
=T EIT O, EBITIE, PAEXRT, KGE. SIREOEPEHEAR 73 2 HERM 25T, BE
TR K & PREAR 2 OFH U 72 REOBRIR S BERR IS 2 20 R A2 20T 5, ZAIBEN A 7 2 BRE
THZ LK, HiREEE O T, ZAIMMEREZ B L TR 2 BEFOfER 2 G 9F H+ 5
JEYETRIRIC DI D 2 L2 ED B E LT 5D,

LAEREIL, PVERTITHFET D 10 HOPEHAR 7 (AcrAB, ActD, ActEF, MdtABC, MdsABC,
MdAfA, EmrAB, SmvA, MdtK, MacAB) DN, ~ 7 ZIZkHT A ESEMICEIR L TV A Z & 03430, o T
WAIAIPE AR L T BB T macAB 7 a—=1 7 L, REREEREE LT, KEMICT 5 &M
HIEOF/ N ERRLILREZE L, MacAB #RBEE5H 2 & THrbmtEN EF L= ) 2~ A
Yok, BMEMEAZ ) == T ORROMBREEET 2P L U TRE Lz, KEBCRF0
bEMZ7 4771 & MacAB FEBUMEZ HWT, KPR 7O ERMEAME 2 fgE Lz, =
DWW, 1 T MacAB FREZN RIS Z T, B TOFEREEZREL e, b ) 1 OB FEGA
IbEaWiT, BMTIIHEEELZ RET, =V 2u~w Ao T 2L T, AHEIEICHT S
MacAB FEBE DEZ M2 B O DR PR ST, REMLAEWIZHOWNWT, X512, MacAB (2%
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THEDRIZONWTIHRDL 2D, TV A~ M T, 77V Aa~Af vy, ALT VR
~ AV, TYVARARTA VL OMBFHRICOWVTHGE LIZRER., b, hd 14 B8R
15 B~ 0T ROMBEDLE THRDEZ RS Z BT,

F7o. KIBEOEFPEHR L THER A7 V== 7 D=HIZ, AcrAB, MdtABC, AcrD, AcrEF,
MAtEF OFEBIMRZREEE L, FEBRRITx T 2 B FEEE O i/ MEFPRILRE ZJE Lc, WL FBEk
. FBURRC AT T U ATt (5. >256 fi5, 8 5. 3215, 128 fi5. 32f%) Znd Z &b, M
EGEMA LG & OHFIERHICOWTIRGET 25 —8REEE LT, A%V 28 E LT,

512, ZAIMMERIRE ICB W TEREBL L T2 EAIPEH AR > 7 MexAB & MexXY DXEHLK %
R L, MR A 7 DRI 2P & OMEDR LMD DO DB T, RIRKRFEWMT A7 F Y
ZHWIELEEHIEEMDO AT ) —=2 T %47 572, MexAB & MexXY 4% (Zxf L CRER R %
REFL CO LB RE L, £, iR 7 2 RIRICE T DAL OB EIT T, £z,
LB LS OF G, B THEEEZ G T2 b0, FIEEEREON S O &2 1R L, Sk
B OBAGEMEOH TS, B OSEAIPE TR 5 2 2 BIZ OV TR Tz,

Multidrug efflux pumps contribute to bacterial multidrug resistance by exporting multiple antimicrobial
agents from inside to outside of the cells. As a result of post genomic analysis, it was revealed that bacteria
possess a number of multidrug efflux pumps. Multidrug efflux systems are an attractive target of new drugs
that enable to overcome the problem of bacterial multidrug resistance. In this project, random screening using
compound libraries was performed to select candidates of inhibitors of efflux pumps in Salmonella enterica,
Escherichia coli and Pseudomonas aeruginosa. Furthermore, we clarify the effect of inhibitors on drug
susceptibilities of clinical isolates by using the combination of antibacterial drugs and inhibitors. The purpose
of the study is the treatment of infectious diseases with multidrug resistant bacteria.

In this fiscal year, among ten identified pumps (AcrAB, AcrD, AcrEF, MdtABC, MdsABC, MdfA, EmrAB,
SmvA, MdtK, MacAB) in Salmonella, we constructed the MacAB-expressing strain because it was previously
found that MacAB is related with Sal/monella virulence. The minimum inhibitory concentration of various
antimicrobial agents against this strain was measured and the strain exhibited the highest resistance to
erythromycin. Thus, we selected erythromycin to verify the synergistic effect at the screening of inhibitors of
MacAB. Two candidates were selected among Osaka University chemical library. Of these, one compound
showed the antibacterial activity by itself, in addition to the MacAB inhibitory effect. Another compound did
not show antibacterial activity, and when it was used in combination with erythromycin, the synergetic effect
against the MacAB-expressing strain was confirmed. As a result of verifying the synergistic effect with
clarithromycin, oleandomycin, and azithromycin, the candidate compound showed synergistic effect with a
14- and 15-membered ring macrolide.

For the screening of E. coli drug efflux pump inhibitors, strains expressing AcrAB, MdtABC, AcrD, AcrEF
and MdtEF were constructed and the minimum inhibitory concentrations of various drugs against the strains
were measured. The strains shows resistance to oxacillin by expressing these pumps (> 256 fold, 8 fold, 32
fold, 128 fold, 32 fold-increase, respectively), it is considered that oxacillin is a first choice drug to verify the
synergistic action with the inhibitor candidates.

In addition, we constructed expression strains of drug excretion pumps MexAB and MexXY, which are
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highly expressed in multidrug-resistant Pseudomonas aeruginosa. And we investigatd the synergistic effect

with antibiotics recognized by both efflux pumps by using Osaka University compound library for the

screening. We select compounds that retain inhibitory effects on MexAB and MexXY, respectively, and also

searched candidate compounds that inhibit both pumps simultaneously. In addition, among the candidate

compounds, we selected the compounds having antibacterial activity by themselves, and the compounds

having no antibacterial activity. We also tested the influence of each compound on the membrane damage and

the effect on the bacterial drug efflux activity.
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