123

Fluoroquinolone RTTEIEDIFAE T B % Pseudomonas aeruginosa

FER T EER DAL E R IOV T

S — v — 2 - (LCERERRED, [ - MR GRS
HHARZERITIIA RS
Rav/lsE=D
B e

/IVBR - EEEY
P Y

ME R

(PR 7T F10R17THRAY)
(ERE 7 11 27HZH)

Pseudomonas aeruginosa, fluoroquinolone,
multiple-antibiotic-resistant mutant

Key words :

£ B

Pseudomonas aeruginosa DPIHEIICIKIT T 2 BER 2RI 5729, fluoroquinolone % & QbR D
it LIz DWW TR L7z,

ESPRSYBE P. aeruginosa 1624k % MIC R O norfloxacin & —& s % &, BEAEKED S 5 8
BE (4.94%) %3 norfloxacin iZ 8 f&% % 7213 2 n L EfPEL L 72, 20 & OfERRIZ Vw3 b #id fluoro-
quinolone I HEMEEZ R L, & 51294-748kiX carbenicillin, ceftazidime ¥ & U' chloramphenicol
1z, TAI58TIE imipenem 2, 93-183#k Tl carbenicillin, ceftazidime ¥ & UF gentamicin 24k L
Iz,

IS EROTMEALOER 2B Uz, 3 TAIROMH MR TIX, norfloxacin D EAENNDEY 1A
HOFEERFRODTRD Sl SEEE (OMP) 2 TR, TAS2E & U93-183Di k% Bk
&, ZDMOMHMRETIZ46KD (HEDEEDOEMHETED Shfz, Jhihz T, TAISE LU TAIGTE
44KD E®D OMP E & 22KD {1360 OMP G OELEDBD, 93-183M Tk OMP E D@4 558
®» &Nz, Quinolone DIEF &, gyA BIEETFOMBEROHEE MR LIz, Norfloxacin DR,
93-1837it 4 #k D & 3 codon 83D M EFLFIH ACC 5 ATC &1L, 7 3 / B IX threonine 2> 5
isoleucine I2Z b L7z, L L—ZRDOBIE T, norfloxacin MELIFTICRE 7213 R K2 5 4 7D gyrA
DOERBEET 2 2 L HSHERL 2, BERSBE P. aeruginosa @ norfloxacin 12 & 2 AL i3 EFERRED
21k, gyrA BEFOREER O # TR+5 %23 ATRET, T OMOMESEFE OSSR S L7z,

F X
bbb e U7z %8 O KS8 P.
uginosa D> b, —EPOEKRIE in vitro THARIR
HEroEmicky, EEEANELTLIELED

WCEFIMELT 2 2 L 2HE LY, £/ P aer-

uginosa G K53 BERE D 4@ @ lipopolysaccharide

BIRIFERSE © (F174) HHEKER 3 —30—1
ZEFE -y — 2, (LERERE

REIKE
ik 8 4 2 H20H

aey -

(LPS) DHERDSHEEI TRz D, R, EHH, X
BRBEET 2 2 L BES I, ZOBE»
ik 74 o WHREYE ORZMCEET 2 2 b %
AL 72, P aeruginosa EERDBEED Z D X 5
i REEROZEMIZ, BMONEICKIZ>T
FNZNDORBYGEDIBFRED T2 G S iz hikk
JEEEOEECL DD EHEINS,
Fluoroquinolone R HE X, D@ ZPiHE
M L BN RESIR D 12 DA BRI G &
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T3, UL Ui, BRSO BE P. aeruginosa O
fluoroquinolone MMEREDSEEINT 2 EE S H D 1
HEnTw3Y, P. aeruginosa @ quinolone Difit
HEIEL LT, grABETOER (ndA, niA,
cfxA) EEERICHEES T 2EETOLER (nAiB,
nfxC B XU nalB (¢fxB)) BFE L LT PAO %
W7 EEBRIC X > TEFBHE N TWw 3B,

Zhanel 5 1%, wild-type ® P. aeruginosa %
fluoroquinolone Iz HkFEAYIC B X ¥, oA B
BFOEE L EEREDOERD HFHET 5 2
ExREE L TWw 39 % 72 Diver & &, cystic
fibrosis BEI2 B 3 P. aeruginosa EYEHE w2 Xt
3 %, fluoroquinolone RHTHHKIZ & B IEEDERIC
BREENHRE TR T 2P 2 MET L, Bl
ORI L LT DNA gyrase DER LA EEHB
SFULPSOZE LI X 2 HEAEBREZEL T
37, pHETH Fukuda 5 ZFKSBEDO—BEE,
P1481#k ® norfloxacin M FF 2 et L, g4
DEEBRLIST nfirC BlOREEBMEOERIZ X 51
HTHDEREL T3,

K#RiZ, P. aeruginosa \ZHE$ 3 b b ORF%E
D—ERE LT, RSB P. aeruginosa 162k %
&% DEE D norfloxacin & —& B HIE L
Te it R ORRHSERE B8 X 0T A 2 795 2
7D LT RiETH 5.

M e B

B FHBRR

EWNOEHOEEKE B W T, 199348 7 B
~19944F 7 B ORI SRR O BRYLAE & 0 38
N7z P. aeruginosa 16288 2R LTz, HOLEEL
FIEEIBRO L BY THBY,

i A

Norfloxacin (FHRHI%E)

Ofloxacin (&5—HL#K)

Ciprofloxacin (/N1 T V)

Carbenicillin (7 7 4 ¥ — &%)

Ceftazidime (H&ZZ 27 V)

Imipenem (B $13%)

Gentamicin (HEAY =V > 7))

Chloramphenicol (=it)

Polymyxin B (7 7 A ¥ —#i3)

DAED MDA & 27 9 FHl % v 7z,

HEHNBSZ D RIE

HA LR SRR L, BRERER
B XD HEE LT,

P. aeruginosa @ norfloxacin & DEfif

1/4, 1/2, 1, 2 8 L 4MIC O norfloxacin %
48 7 % Mueller Hinton broth (Difco) iz,
Tripticase Soy agar (BBL) T—&k2% L 72 3Bk
E%10°CFU/ml &7 % X 5 B L 72, 35°C18HKERH]
BiaEt%, KBEE¥E % CLED medium (Oxoid) &
BEL, 35°C, 48WFERTE L7z, WL B DS
L, BRABLUVEEORLR a0 —%2HHFL,
FERH TR E L7z, 2OLd L TEshR
BE*Hv, SFEA oMIC%HEL ..
Norfloxacin @ MIC ASALBEFG & L L T 8 f5LL
LU Btk e R L 72,

BN D norfloxacin OEL D A A

Hirai 6 O Ak & O #IE L 721, Tripticase
Soy agar TH# B L 7z 3 B B % Antibiotic
medium 3 (Difco) ®10ml iZ#10.CFU/ml & %
% &5 BE L, [AEEH200ml IR L, 6 RRIIRE
BELL, BBREROSml 2EO0F 2 —7I &
D, 10ug/ml ® norfloxacin Z¥HL, 35°CTO,
5,108 X U 20438, P. aeruginosa \Z S €1
%, KLz, &z (4°C, 3,000rpm, 2053)
%, LEL, K L EEAEAKS0mI T 1 [¥E%E
Ute, Pt U7cEifR 2 1ml 4B AR BB L,
70, B LTz, & 5B EBEL(4°C, 14,000
rpm, 1043) #, LEERBBEE L.

Norfloxacin O EHIE

KEFS O HEICHEWIVAgar well B2 & D,
Escherichia coli NIH] JC2%#EHE & L THW
7z bioassay ¥:1Z T norfloxacin & > HIE L 72,

SDS-PAGE #:1z & 5 OMP D447

BEERD /TR & D EML 72V,

SSCP ¥z & % gyrA BEETFELD A 7V —=
> 7 L HERHI DO YE

HERERR X D B RICR ™ DNA 2HiH L7212,
P. aeruginosa PAO1 gyrA &I=FE%] (GenBank
Accession No. 129417) % HI2EsEt L 72 primer
5-CGCCGTGTGCTTTATGCCAT (Nt.

RBYUEFMEE 0B $2 T
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400~419), 5-AGCTTGGCCATGCGCACTTC
(Nt. 634~653) 2 FWT, ROKIGEHERKE Kt
Z&T PCR 2175 7.

1.0l Template DNA (100ng/u1), 0.5ul each
dNTP (10mM), 1.0xl[a-*?P]dCTP (110TBq/
mmol), 2.5l 10X Taq polymerase buffer (100
mM tris Cl pH 8.3, 500mM KCl, 15mM MgCl,,
0.1%gelatin), 0.25x1 each primer (25pmol/kl),
0.2ul Taq DNA polymerase (5U/ul), 30cycles
(94°C 0.5min, 55°C 0.5min, 72°C 1min).

B oni: PCREY % Orita & O FEPDIIHE-
T, 5 %polyacrylamide (monomer: bis=99 :
1), 5% [v/v] glycerol # )\ % v SSCP &1z
LV EREORERITo 2.

WEFLH] D P E 1378 D PCR EY) % Model
SBAA -y —27x % — (ABI#) ZHWT
To7z214,

B &

1. Norfloxacin DFEE T2 B 1) 5 BR8P
aeruginosa 16285 & O HERRD HIR

Table 1 D& B Y, HAEREHKIE2ZHRD S 5, 81k
(4.94%) TIFEAIEFTOEED MIC & Hig L
T, norfloxacin IHHEEBFED SNz, D5 BB
R MIC & g U ¢ AL3 5% O i 4 B 5k © MIC
BB ERLI-bDIF281.23%), 16657
BENLEDB DX 68 (3.70%) ThHoi:.

2. MR OPIHIERZME

SREATRE % norfloxacin & # g, MIC {EH4L

Table 1 Norfloxacin-resistant mutants from 162
clinical isolates of P. aeruginosa after exposure to
norfloxacin in vitro

*MIC ; pg/ml

*MIC of norfloxacin Increase in MIC

(fold)

Strain
Pre-exposure Post-exposure

94-74 6.25 >100 >16
TA15 0.39 6.25 16
TAl6 0.39 6.25 16
TA52 0.39 6.25 16
H103 0.78 12.5 16
93-183 0.78 12.5 16
TA41 0.78 6.25 8
94-48 3.13 25 8

HET L D16 E 2 xZ L LR Lz 6 BRicD
V> C, norfloxacin # & ¢ 9 #Hl D MIC % HIE
L, iy —> 2HE LTz, Table 2D LB,
norfloxacin DI, B L7z 6 BHED T XTI
%f 3 % norfloxacin, ofloxacin ¥ & U cipro-
floxacinOMICIE X B4} 72 < BR L7z, 727294~
TARR D55, norfloxacin 4LE#, norfloxacin ¥ &
U ofloxacin 12 i & EEMHE (MIC 5 >1004g/ml)

L 725723, ciprofloxacin @ MIC 136.25ug/ml
WZEEEDREMERRD SN o7, 2
94-74%k B X 1193-183%k X carbenicillin & ceft-
azidime iZ i 4L L, 8% 1 & & & chloram-
phenicol &, %% & 51Z gentamicin 1L
L7z, Riz TA15, TA528 X U H1038kD 3 #Ei3,
fhDFEHNH T B Sy — 3D, TAIS

Table 2 Drug-susceptibilites of parents and norfloxacin-induced resistant mutants of P. aeruginosa isolates

MIC (g/ml) for test strains(pre-and post-exposure)

94-74 TA15 TAl6 TA52 H103 93-183

pre*! post*?  pre post pre post pre post pre post pre post

Norfloxacin 6.25 >100 0.39 6.25 0.39 6.25 0.39 6.25 0.78 12.5 0.78 12.5
Ofloxacin 12.5 >100 1.56 12.5 1.56 12.5 3.13 25 6.25 25 1.56 25
Ciprofloxacin 1.56 6.25 0.20 1.56 0.39 3.13 0.39 3.13 0.78 6.25 0.78 12.5
Carbenicillin 200 >400 50 25 50 50 12.5 6.25  >400 >400 25 > 400
Ceftazidime 6.25 25 3.13 1.56 3.13 1.56 3.13 1.56 25 6.25 1.56 6.25
Imipenem 3.13 3.13 3.13 12.5 3.13 6.25 3.13 6.25 3.13 3.13 3.13 3.13
Gentamicin 1.56 3.13 6.25 3.13 3.13 3.13 12.5 3.13 400 50 12.5  >400
Chloramphenicol 100 400 200 400 200 400 200 200 100 100 200 100
Polymyxin B 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 3.13 0.78 3.13 3.13

*1 : pre-exposure to norfloxacin

FE 8 £ 2 H20H

*2 @ post-exposure to norfloxacin
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Fig. 1 Uptake of norfloxacin by 6 norfloxacin-resistant mutants of P. aeruginosa isolates
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.. Fig. 2 OMP-profil f t d fl in-
# 13 imipenem 12 i ¥ 1t, TA52%k C It genta- ig profiles of parents and norfloxacin

micin IZ & b, & 512 H103%k T i3 ceftazidi-
me, gentamicin & polymyxin B 2 &AL L7z,

3. Norfloxacin D EENNDEL Y IA &

EEED 6 MRk D norfloxacin it 2s, BEHI
DHEENNOR Y AL BDETICERNT 2 b Do
EodE, AT 37280, 6 EEED norflo-
xacin O Y AABRBEEMET L7z,

Fig. 112 norfloxacin ¥k, 5, 108 & 1720
FOERMCB T 2 EEEAEImgH 2D O
norfloxacin OH Y iAAE (ug) R LTz, $T7%b
B TALGKKTIZER &L MR ORI T, &EfIcE
IF % norfloxacin MHL D A A B 1T K & 2 MED

induced mutants of P. aeruginosa isolates

KD 12 3456789 101112

BV, BRI 5 5815 K0 ABROET Ry o8 e e o
DEHZE I NI, & 512 HI03E T WME T, 3 TA16  3(0.39) —  4(6.25)
# & Fhile U € norfloxacin OEL Y A& & DL T A TA52  5(0.39) —  6(6.25)
BETIESH 257D 5Nz, ZOMOBHKTIE, s e
HRE L R DR T norfloxacin DEY Y AAA R 9474  11(6.95) — 12(>100)
FERIAON ST, ():MIC pg/ml

BRSEFHEEE BI0E $25
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4, OMP-profile %1k

Norfloxacin O #ffiic k> tHE sz, LED
MEERKE ZNZHOBEE DT — 6 0D
OMPs #Ek %5347 L7z, Fig. 2 D 8D, 94-T48k
Tid norfloxacin & D, MRk (lane 12)
TI1246KD F3t D OMP D, E DM D &5 1
7z. & 51 TA15¥k & TA16BKDTM#E (lane 2 &
4) Tix, W d OMP D, D& L 44KD LD
E 8 X U22KD fHED G 2O DD s iz,
Kz TAS2DT AR (lane 6) Tl OMP D%kl
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B SN T8, HI03KOM R (lane 8) T
& D Z&ORN, 93-1830Dii Kk (lane 10) TiX
OMP E EDREAMBRD s h i,

5. gyrA BIZF DINHEZEFIC DV T ORET

P. aeruginosa &K 53 Btk % norfloxacin & @
iz X o CT16MELA EEZE it L U7z 6 Bk B &
VFOFEBEICOWT, gyrA DBEFLOEE S K
RBL%. E coliDgyrABETFOERIZX 3
fluoroquinolone TMEE THI 5 T v 2 BIEFIZ
HEMEDE W, P aeruginosa PAOIEE D nu-

Fig. 3 Comparison of the nucleotide sequence of norfloxacin-resistant mutant
and parent in the gyrA gene of P. aeruginosa after exposure to norfloxacin i

vitro

Mutant

Pro79 His80 Gly8! Asp82 Ile83 Ala84 Val5 Tyr86 Asp87

CCGCACGGCG ACATCGCGGTCT ACGAC

r

Parent

Pro”% His80 Gly8! Asp52 Thr83 Ala8¢ Val®S Tyr86 Asp87
CCGCACGGCG ACACCGCGGTCTACGAC

-

1
i
i
i
i

|

b

A
¥
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Table 3 The gryA gene of six clinical isolates of P. aeruginosa before or after

exposure to norfloxacin in vitro

Mutation in gryA gene

Strain

Pre-exposure Post-exposure
94-74 Thr-83(ACC)to Ile(ATC)  [6.25] Thr-83(ACC)to lle(ATC)  [>100]
TAI15 (=) [0.39] (=) [6.25]
TA16 (=) [0.39] (=) [6.25]
TA52 (=) [0.39] (=) [6.25]
H103 Asp-87(GAC)to Asn(AAC) [0.78] Asp-87(GAC)to Asn(AAC) [12.5]
93-183 (=) [0.78] Thr-83(ACC)to Ile(ATC) [12.5]
[ 1:MIC of norfloxacin, ug/ml (—) : Wild type

Thr : threonine, Ile : isoleucine, Asp : aspartic acid, Asn : asparagine

PR 8 £ 2 H20H
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cleotide sequence 400~653%E1% %2 PCR #i2 & »
BEiE L, SSCP i#%ic &Y codon 53~123DZEHE D
BEEHFANT, ZORRE, Bk Mg ICZ217R
B oI bDIXI3-183RD A TH - 7z,

Fig. 38 X UTable 3w L 728D,
norfloxacin ® MIC #30.78ug/ml > 512 .5ug/
ml & 16f&EMiE it Uiz P. aeruginosa 93-183%k1Z,
codon 83DIEACTI, ACC 23 ATC kL, 7
% /1% threonine #» 5 isoleucine IZZ&fL L T\»
L ZEHBALI, L L, 94-74, B XU HI103
D LRI % norfloxacin @ MIC 13 &2 M H
%W ZEREE I it T, norfloxacin OALEE LR 1 BE
W2, 94-TARRTIZ93-183kk LRI LT & /B DZ 1L
W, F/HIKTRERSZ 7Y 3 BOEk
(codon 87 aspartic acid #% asparagine 12 Z5{t)
WERD 5z (Table 3).

z £

L2 DEERMEL L D 3B S L7z P. aeruginosa
DEFOEHROFIE, F—DEED S DIHE
HThrIcbrrbsd, EWFEOMER, FoE
2~ —4 —Tdh 3 serotype RALFEE D FEE
ERLRFRZUENER s au_—BHET S 2
ERBELRY, 0L REENFEELLER
ELT, BEINLTRBEERE, F3EERDRK
LR TFE EHEICE > TORERTFICL 3 P
aeruginosa DREEEDOEAB—RHNTH % £FH
Zohbe,

—H, bbIBLC in  vitro TATEED B-
lactam 3£, gentamicin 8 X U norfloxacin 7z ¥
GEt 6 FOPURIEE R 2, P. aeruginosa DR
BESORRIZ 7 N2 Mgl & ¥, norfloxacin 12 & 2 4L
HIXLHMEEOHBRENRIE VI L 2ED

720, ZHHERRIC & 2 S HIMMEERDFE, F
7o 3R TIRSEE ICFAE S % BT O A
L EBIROBERTH S LEEL T35,

Fluoroquinolone RPLEHE 1 LB EME & &
NIZBERFIR DIz A ERECFIAS LT
%, L LIRS, 18HRGE I B 2 k5
X DR OB’ E]E I N T3, Diver 5
cystic fibrosis O BFHIZ B % P. aeruginosa &
PEFNZ B> T, ciprofloxacin IZ & % 15 D 1EE

%= i

T, —RERERIEESN DD, BOHEEIL
W, Wb 3 “persistent resistance” M 5K D f#EBH
Bfiof?, 2o DBEOKEFORARI
fluoroquinolone 3 % & e L HIZ AL L, FHEE
H D% AL & ciprofloxacin DB Y A A DIEF % 1
FLTWw3, Zd 0 quinolone IZ X % ZHimt
HOWH & 2 OBIEOMBHIZ, %< OMEEIC
o THAa SN, EABROFERLISMZ DNA gyrase
DEEPHEINTWEY, ZLDOHE, P. aer-
uginosa PAO #k © HEI 1] phenotype pattern &

BB LU v, SRS ER S L TIEHAT,
HENEEPEELLRERTOREEICLY,
2z DSBERE DRV FHE O T o270 TH A
3.

Fung-Tomc &1, 2 #RD P. aeruginosa % in
vitro T ciprofloxacin & #fih & ¥ CKEOPIRIE
B3 low-level O MR O HIR % HE L T
38 FyRo Diver & OHIZETIZ?, cystic fibrosis
D P. aeruginosa B YL HE 12 X L ciprofloxacin 12
& AR EORFIC, BECETIL TEE» S
P. aeruginosa D% FIMEDZEED HIR %D

72, ZOTHZEREKRIZ DNA gyrase A DEEB X
U permeability DIE F I 2ERETH B Z &
ZIEHAL T3, & 51219954E, Hancock —JRD
Zhanel %1%, in vitro T fluoroquinolone R H
3L EIC AL L 72 P aeruginosa 1 X TEEFED
Wit 27z E2BRBELMICLEY, T RbBHK
iz & v MIC @ 3 ~32650 L7 TIX, FHE, FEH
DELY A&, lipopolysaccharide, OMPs 7 &1z i
Zkix 72 <, fluoroquinolone &z D AMPET, =
DMt oA DERICE 26D TH B EHMEL
Twb, S5 RERNEEET 2, 0T
NTOEAWBEL, ZhsDHERIT VLW S
multiple-antibiotic-resistant mutants T & 3 &
HELTWS, E512, 20 & > i fluoro-
quinolone MiHEIZ & b 72 5 %% DO PiigIE B 1 ot
T3 CIEER S EF OS5I L2 bD L &
nTn3d,

bbb OERFIETIX, P. aeruginosa DEERS
BERE, 1628k 9 b norfloxacin & O#fitic L v,
MIC B8k & 0 1665 L b L7z 6 R

BYEFHEE 0% B2
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Table 4 Summarized results

MIC of norfloxascin (ug/ml)

Decrease in

Alteration in

Strain pre*! post*? drug-permeability OMP A
94-74 6.25 >100 — D, 1 none
TA15 0.39 6.25 - D, EIl G| none
TA16 0.39 6.25 H D,t El G| none
TA52 0.39 6.25 - none none
H103 0.78 12.5 + D, 1 none
93-183 0.78 12.5 + E | 83-Thr (ACC)— Ile (ATC)

129

*1 : pre-exposure to norfloxacin
1t :increase

EiERIT Table 4D EBYTHS, 6kDI B
93-183%k D & I norfloxacin DALE I X Y gyrA
DERBH NI, —f, O5HD S 5 1#
(94-74%) X norfloxacin ALEEDLRT D BRI B W»
T, 93-183tk L F—D7 2/ BELRD 61,
fiod 1 #k (H103#k) Tlx codon 87D aspartic acid
?% asparagine I2Z& b L7z, Lo L, Zho DEkE
1 norfloxacin & 324 % 7z 13 8 B Wit T,
norfloxacin & O#EMEIC 2 DIEFNZ1665 L EiC
it {t U 72, 8 % & < norfloxacin & @ # iz
FOTELREEZONDE ZDOMD A I =X LI
& BZE & ORFER 2 1EH AN AL 258D 72
DTEBEHERDLNS™, %7z norfloxacin ®
D AADETH TAIGKS £ OF HI03tk T A
Niz, —/, HEEHE, 5XUGROBED s
TA15, TAI6R T, #MEEH E DA 2393-183%k
TREEN, s OfERIE Zhanel 5@ MIC
2 3 ~REOBREMMUELERENTIE, MEELS &
VEF DR D AADETIEA SN2 & v D BE
ER—HLEWY, 20 LD RHEDFRRIZRE
WEAREATH 5.

& & |2 quinolone ¥ 1 ¥ § % P. aeruginosa
PAO thDEE @M DK T 25| & 2 3t #EE
Fr LT ufxB, niC, nalB (¢ixB) BHIs>nTWw»
%%, Fukuda & i3, EER 58D fluoroquinolone i
D P. aeruginosa P14S1ER S E @M cBE 5§ %
fittBnT wiC CEIL SHIMETH S 2 L%
BHo»izLTWw3Y, bhbhofit 6 Bikiz%
FlfpE 8y — > X DR H X THET S &
94-T4Kk D it 1 2 B AR 13 nalB, TAIGKREB L U

SRR 8 £ 2 H20H

*2 1 post-exposure to norfloxacin
| decrease Thr: threonine Ile: isoleucine

TAS28.1Z nixC, HI103BRDMMEZEELE I niB,
BB 93-183K TlE nal BRI OE R Iz T
lipopolysaccharide DR L 7Bz 4 U % FEHIR
ZHNRNY - BRIz, 7272 L OMPF & P. ger-
uginosa DEEMEIZ X 2 ZHIMHEEERICEE S
BEZECTWDE ZEBPRESI N TR L2, b
N IIFEAEIZ Z D porin DRI DV TDRKRES
EETLTWRY, & MEEREROME L O
REDOHECEEEDORT ZE5H 55, &6
A DL BETH D EFEZ TS,

#2112 Nikaido X ZE &M 2 B3 2 B B
W, FEFIRTEEALEER £ O, BEIRE OFFE D
B & s L Cid, BAEE CIKBERIRN
BEDOBFRI X VNPT E 2D, FRORMEL L
T permeability barrier % active efflux @ & 5
TR DN EERE I £ 2R EE O LS
BRI EELEREZ B DI LML T
3. bhbhii, ZOWEEEL P. aeruginosa I
DT O—HEDORN DOFER, S, ZOFRICERE
L7z,

X B
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Development of Multi-Drug Resistant Mutants of Clinical Isolates of
Pseudomonas aervuginosa after Exposure to Fluoroquinolone
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UChemotherapy Divison, Mitsubishi Kagaku Bio Clinical Laboratories, Inc.
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ACollege of Health Profession, Toho University

Eight multi-drug resistant mutants (4.94%) were found in 162 clinical isolates of P. aer-
uginosa after exposure to norfloxacin at different concentrations (1/4, 1/2, 1, 2 and 4 MICs) and
were investigated for the mechanisms of drug resistance.

All the mutants were eight-times more resistant to norfloxacin than the respective parents,
and showed the cross-resistance to the other fluoroquinolones. However, these mutants differed
in the drug-resistant patterns; the 94-74 mutant was resistant to carbenicillin, ceftazidime and
chloramphenicol, TA-15 mutant was resistant to imipenem, and the 93-183 was resistant to
carbenicillin, ceftazidime and gentamicin.

TA-16 mutant only showed a marked decrease in the bacterial uptake of norfloxacin.
Profiles of the outer membrane proteins of the mutants were analyzed by SDS-PAGE method.
The six mutants, except for TA-52 and 93-183 mutants, increased the intensity of bands in the
46 KD region. Three mutants (TA-15, TA-16 and 93-183) decreased the intensity of 44 KD
(OMPE) and also the former two decreased the intensity of 22 KD (OMP G). The g7yA mutations
associated with fluoroquinolone-resistance were investigated for the eight mutants, and the
93-183 mutant showed to have the gy»4A mutation caused by the alteration in the amino acid
sequence of gy»A; Thr-83 (ACC) to Ile (ATC).

The result of the present study indicate that multi-drug resistance of clinical isolates of P.
aeruginosa develops through different types of mechanisms, and is not easily explained fully by
the present results, and suggest that many factors attributed to the development of the resis-
tances in those mutants remains to be clarified.
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