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REERRE BT 5 gyrA BIEFEROBRIERICH T 0%

M B2 K 2 R 22 SR AR 23 B+

(PR 945 He HEZft - TR 947 A 18 HEZH)

RE% Pseudomonas aeruginosa @ ofloxacin (OFLX) BEMOFEREEBLRITTH L L HIT, BR
BROWHMELIER D 5B ST P. aeruginosa 1220V T gyrA BEETEROEEZRETL, EROH
B, BZRE MIC oMtk ZRLBRMRLOBBREKRFTAILICLY, REKk=2—F /0
Y P. aeruginosa (2B} % gyrA BIZFEROBKRERIZOWVTHRE L7z, OFLX ® MIC 25 ug/ml L
LEmtEEEZ 5L, WEKROEEIX 1988~1993 £ TIIFEAMML, 1992~1993 F 5 Mk Tid
58.6 % F THELAH, 1994~1995 ESEEMKTIX 36.6 % IZIKT LTz, gyrA Bz FERIIHRER
SRERRTIE 47 ¥R 27 Bk (57.4 %), HEHFBERTIE 30 BkEKRICED O Mz, 72, OFLX ® MIC
L OBRTIX, MIC #% 12.5 ug/ml L FO¥%TIZ 21 #kh 1 ¥k (4.8 %) DA TH o 7255, MIC »
95 ug/ml Bh L0 32 BTIZARRICE RS D S, MIC A% 200 ug/ml M EIT 7 2 & EHERKASHIEL
oo Za—F /0 % 5~7 HEAKEG L THELITo 72 47 Pih, EREZED L 20 BRTIE 18 #%
(90.0 %) L THHELZD, EREZZDL 27T BTk 3 Kk (11.1 %) OHEKkICE LTy, COMICHE
BESRBOONT: (p<0.01), BMMREREAED S DB X N7 P. aeruginosa (23§ % OFLX OME
FH2OICEKRNZ MICO T VL 2R84 ¥ M 125 ugml i2H Y, gyrA BIZFEROEBRL Z DB
BELE—HLTWwBIL25, RER P. aeruginosa N¥ /7 0 VitthFE L LTt gyrA BIEFERNE
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RENCEHEEEZEZ bz,

Key words: %W, gyrA #EFER, ¥/ v vith, REEE

Za—F )0y RIIRBBREBOKES % /5 —F 5 IBIL
WHEANRY MV EBOCEREANEZRL, BRIELELTY
LT ENORBEIEDEHRICEA SN TS, LIrL—F
Tid, BEHICL L) MHEOMBFMEL Y >2oH b,
¥¥1Z Pseudomonas aeruginosa DML AHE TH 5,

P. aeruginosa D%/ 0 YEEF L LTIk, BHEET
»% DNA Vx4 L —ZADOEAL L BHENEREDELHH S
nTBH'?, DNA Vx4 L—RIZ2onTE, h#s
gyrA BIZFOERMHE SR TS, LaL, REX P
aeruginosa (BT, CORBREDOHET gyrA HzFER
BBETVWED, FHEREOBRIIBVWTED LS REBK
HERDHDHPIZDOOTIBE TRV,

ZZTEESIE, REK P. aeruginosa @ ofloxacin
(OFLX) BEUDEREBEZREITTH L E DI, BKREE
DY i FEBI A S 53R S 7z P. aeruginosa (Z2WT gyrA
BIZFERDEB/EREFL, EROFEE, ERE MIC L0
MR, FHEROEEE=2—F/0 EOBKRDELOH
BRERETAHILICED, Za—F/ 0 i P. cerugi-
nosa (2B} % gyrA RIZFERDBRMERICOVTHRET
EiTo 7,

I MRELUFE

1. Ofloxacin BZMDEREE

BHERBEBRIERZOR» O SBESH, HBIIR
fFEIN T/ P. aeruginosa 412 #iZx3 % OFLX
MIC %, HAMLZREFREEE TXYWEL L,
RAEHRIE 1978 FITHME SN/ 51 BkE, 1988 F~
1995 D 8 FEHIC S 7z 361 ¥k TH 5,

2. gyrA BIZTFEROKH

B R B RSE 123 LT OFLX 1 H 600 mg (%
3), levofloxacin (LVFX) 1 H 300 mg (% 3) F7=id
AM-1155 (AM) 1 H 200 mg, 300 mg ¥ 72/ 400 mg
(WFhd5 2) % 5~7 HRAZREL, ZoBEKEAD
Wi 72 53 BI DI IFTZ M S N7z P. aeruginosa 47 ¥
BLUOKRERIIHBEIN 30 KITOWT, gyrA &l
Fox)o Rk EHRICHS Thr-83 BL T
Asp-87 DI F Y NICERDVH B0 B0 2 HE L7z,

gyrA BIEFEROKRMICIE, PCR IZ & 58 =FHIE
LHIREBEEICL 202 lA G BRI E LR
RL, ThZ2HVWTITo/z. T%bb, Fig. LIZRT &
I, trAMTI4<v—E LT Thr-83 2 F¥&hkL
W2 PS-GYR-A %, 7vF X 2754 <—L LT

I B\ W] 40
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PS-GYRA-Hinf |

5 GAC ACC GCG GTC TAC GAC ACC 3
3 CTG TGG CGC CAG ATG CTG TGG 5
5 3 Thr-83 Asp-87
PS-GYRA-A lPCR
PS-GYRA-A

Jeac WATC TAC %fﬁz’c 3

TG WAAG ATG Eﬁéﬂ‘ﬁe s

Sac Il cutting site

PS-GYRA-Hinf |
Hinf | cutting site

144-bp

Sac ll digestion Hint | digestion
PS-GYRA-A / \
| N 3 s hc 35 [ B3> sPec 3
s s e | s'3 ATc A5 3 e s
PS-GYRA-Hinf ) PS-GYRA-HInf1
106-bp 38-bp 114-bp 30-bp

Fig. 1. Rapid screening for point mutations in the Pseudomonas aeruginosa gyrA
gene associated with quinolone resistance.
Triangles (A) indicate a mismatched base.

Asp-87 DA F Y THREIIBEET 2 IHICI ATy FD
1% &8 PS-GYR-A-Hinfl 2k L7z ChoD
774 < —%H\7: PCR O#{=zFHEIEICLY, AR
D gyrA BIEFH 5% The-83 DI F ¥ % &l REEE
Sacll DOYIWIEFAL L, PS-GYR-A-Hinfl 12X ) ATH
CHA SN Asp-87 D N ¥ & ELHIREEE Hinfl
DYIWERALAS 144 3HHN D PCR EW HIZ/ER ST b &
3z L7,

ChIZE Y Thr-83 ®a F Y IZERMZITAIE, Sac
II2&Y 144 BHEMOWH X 106 M L 38 i
D2 BOWRIZUIMI s, T/ Asp-87 DI NV IZE
BT Hinfl 12X ) 114 $E¥xr e 30 EiEND
WRicolishz, —4, ¥/70rtticElEssE
ERZIhoo0a Py NICHEET 56101, HIREE#E
WK BUENIERD OBV, ThEHD gyrA Bz FER
DHJEEBRE L7 77 BRICH T2 OFLX ® MIC b #llE
L, gyrA BEFEROAFEL MIC L OBBROMETL
72

3. BRI

gyrA BIZFERORF 1T 572 77T BRD P. aerugi-
nosa RHEE NI 53 BllZO>WT, AF—FLVEBEBED
AR, —a—X /0 EREOBAELLENDBEERN
T gyrA BIZFEROFE, Flma—F/ur¥0
BRRAMEAH BT TD - 72 47 BlIZOWT, BREE
& gyrA BIETEREOBBRIIOVTRET L7z, BRIKR)

Rix UTI ERhaFAli 2% (55 3 BR)® ICHEVy, P. aerugi-
nosa (X9 HMBEEMRLHE L7z, MEBEFHRE
BEFEAESNIEMIZOWTIE, HEBICHB
&Nz P. aeruginosa 2SE—#TdH 21 EH» %, arbi-
trarily primed polymerase chain reaction (AP-PCR)
T EHOWTKRE L,
II. # E S

1. Ofloxacin Bt DERE &

BHVEIR B EYEIZ X Y 5B S/ P. aeruginosa
412 HIZ$ 5 OFLX ® MIC Z 4 XFNIHET L7
(% Table 1 (2R3, 1978 4EIZ/HBES N7 51 #RiZH
FRET, 1988 FF~1995 4D 8 EMIZHEE S 7z 361
PRIE 2 FIEIC X D THA LA, MICw & 1993 4
FTIERFEICHELS LD, /2 MIC #* 25 ug/ml ML Lo
AN D HHBED 1993 £ TREHML Tz, L
2L, 1994 £~1995 FIp#Shz 71 KT,
MICso 5 & T MIC 2% 25 ug/ml VL EDOBROEEL 112
KF LT,

2. gyrA BIZTEROHE

STERCZ-HBBEICL Y, EEK P aeruginosa
ATCC 10145 % &¥r 6 #iN 5 gyrA BIEF 2R L7
% Fig. 2 27" 7,

Sacll X298 TIIFE#ERK (T), PA-4 ¥k (4) B
LU PA-5 #& (5) Tik 144 x> DNA B D Ikr
RO HLNBLH, PA-3 ¥k (3), PA-7T ¥ (7) BX U

Table 1. MICs of ofloxacin for clinical isolates of Pseudomonas aeruginosa
Year No. of MIC range MICx  MICu ‘ % of strains
strains (ug/ml) with MIC 2 25 ug/ml

1978 51 0.20~>100 3.13 25 11.8
1988~1989 146 0.10~>100 12,5 >100 48.6
1990~1991 86 0.39~>100 25 >100 53.6
1992~1993 58 0.39~>100 50 >100 58.6
1994~1995 71 0.10~>100 6.25 >100 36.6
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— rTERae

MCT345713 T345713

Fig. 2. Detection of point mutations in the Pseudomonas
aeruginosa gyrA gene by restriction enzyme analysis.
M: marker, C: control without digestion, T: type
strain, 3, 4, 5, 7, 13: strain No. of clinically isolated P.
aeruginosa.

PA-13 % (13) @ 3 M TIIHIMEREARLE O 144 355
x> PCR EW (C) L% ® DNA Wik 2@ 5hT
BY, Sacll I2&hPrashirnwzens, 20 3 K
21X Thr-83 2 F Y NICERMH 5 L HE L7z,

¥ 72 Hinfl 2 X 20T, T, 3,4, 7 TIUIMAE
HHENDH, 5L 13D 2HRTIEYBShT, 202K
[Z1d Asp-87 I F Y NICERBHBHLHEL. T4b
+, 3 & 7121 Thr-83 I F Y PIICHEMERS, 5121
Asp-87 I F YPICHUHA RS, 18 [IdMEMICER
ZERBHHLEHEL, T & 4 1 CREREIZVWEHEL
e

ZOEHWTLT, FExHE L7z 53 BIORERIH
BES N2 4T BRICOWTERDEEEZ A D L, BREA
DR 20 Kk (42.6 %), BHEREK 23 K
(48.9 %), BRERKD 4 ¥ (85 %) THY, #A,
EREZDD DD AT #RF 27 % (574 %) LB¥YE%E
b7z, ZROEMIZ Thr-83 2 F Y O BMER )
22 ¥k (815 %) Ldb-Lb% <, Asp-87 I F VYD
HIWERIZ 18 (3.7 %) OATHY, WMEMLOERE
Bix 4 ¥ (148 %) Tholo —H, HEBIIHBES
7= 30 BROWRIZERHA 27 ¥k, XEHMIRDS 3
HTholds, ERIEZRFZBDOOLN, TDHIH 4 kK
(13.3 %) BEHERKTH -7z ERUDG GBS NIz
EPOERRFERAELLEZA, AT —FTVHEBRE

Bl SHEEShiz 7T RTRTHERKTH o 2DITH
L, #5—7 VIEZBEM» LTRSS N7 46 BRTE
27 ¥ (58.7 %) MERMTHY, »7—TVEEEH
PODOERKSMBEENAECIE» 272 (p<0.05),
F7-, BAEO=2—F% 0 v EREOHEIHHES 31
piTiE, REOHEAENH S 14 Filvh 11 B (78.6 %) »
SERKISEESN, REOBEDZ 17 #HF 9 A
(52.9 %) L VEETH-72%, AREIRDLI L,
5o ZOMOERET L UTHER, TR, BRI,
EBMEBOBREIIOVWTHIRFT LD, ThHooBR
HF AR EZRD SN h o7,

3. gyrA BIZFERE MIC & DMk

—a—F ) urERSEICOBI N 47 bRE, HBE
B2 P. aeruginosa M55 HES LY, WERIZDOATH
Xhi- 6 ¥kEMA2EF 53 HRiCoWT, gyrA BT
EROAEE OFLX ® MIC & OBfRZRE L7z,
OFLX @ MIC 7% 12.5 ug/ml LT 21 ¥ Tid, £R
BEDOLNTDIX 1Lk 4.8%) DATHY, ZOKkIX
Thr-83 I FYNICHEMERZRD2H, OFLX
MIC iZ 0.78 ug/ml T&H -7z —7F MIC %* 25 ug/ml LA
ED 32 TR ERICERPBD LN, F72, BEHE
Bix MIC 2% 200 ug/ml @D LN, TOHER
MIC 7% 400 ug/ml X% B L EHIEFILLko L
(Table 2),

4. gyrA BIETEROFELHERIFR

OFLX, LVFX ¥72i& AM % 5~7 HRE#&xEL-#0
BEERZN B ASHHRE 2 P. aeruginosa EHPBI 47 HliZow
T, gyrA BIZTFEROAE L HA¥NHHEL OBfKE
gt L7z

Table 3 IZ/RL72& 912, BRZRDL W 20 thp 18
Bk (90.0 %) FTHBEERLLN, ERZ2AD 2THKT
3 B (11.1 %) 2sEERLZzIcL ey, ERKOH
KEPFRBIES -7 (p<0.01),

BERMIIERZAD LRI 2D OTHERL
e 2 B o OBEHSBERIICTHIEREZEAD, 1
Bk Thr-83 2 F Y NOHEMERT, OFLX @ MIC &
HIRTO 1.56 ug/ml H SHEFEHIZ 200 ug/ml IS LR L
TWwize 72, o 1 ¥kid Asp-87 I K YO HEME
RC, OFLX ® MIC 3% O 3.13 ug/ml » HHE
#ix 125 ug/ml IZ LA LTz,

Table 2. Relation between MICs of ofloxacin and mutations in the gyrA gene

Strains with

MIC No. of
(ug/ml)  strains  no mutation (%) single mutation (%) double mutation (%)
<125 21 20 (95.2) 1( 48 0
25~100 14 0 14 (100) 0

200 13 0 11 ( 84.6) 2 (15.4)

400 5 0 2 ( 40.0) 3 (60.0)
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Table 3. Eradication rates for Pseudomonas aeruginosa related to

mutation in the gyr4 gene

Mutation  No. of strains  Eradicated (%)  Persisited (%)

20 18 (90.0)
27 3 (1.1

2 (10.0)*
24 (88.9)

p<0.01
*two strains that persisted after treatment had mutations in the
gyrA gene

PA-4 5 PA-7677

PA-4 PA-5 PA-76 PA-77
OFLX MIC(«g/m¢) 3.13 12.5 1.56 200

OFLX: ofloxacin

Fig. 3. AP-PCR fingerprinting of Pseudomonas
aeruginosa.
PA-4 and PA-5 were judged to be identical
strains, but PA-76 and PA-77 were not identi-
cal.

D 2 Bl EEDERD 26 FITOVTHRER DB
DOF—¥% AP-PCR BICX W RRET L2 & 25, &ER
WERZRDT, BRERIERICERZZDL 24T
1%, Fig.3 DX 12 PA-4 k& PA-5 RIZA—HKTHo
7=%%, PA-76 #k& PA-77 BRIZFA—#TiEx% <, MIC
A% 1.56 ug/ml DS 200 ug/ml DBEANERZRLL
HbOLHEENT, ThPSND 24 B TEIHEERMBEDOK
EIRTE—KTHo 7

BEFCERLZADLFHEELL 3 KH 1 #Ri
Thr-83 2 K Y HOXBMZER (OFLX ¢ MIC 0.78 ug/ml),
1 #id Asp-87 2 F RO BHZER (OFLX @ MIC 25
ug/ml), Mo 1 BRIITEMOEHRER (OFLX ® MIC
200 ug/ml) Tholzo T2, BEMIERZADHER
L7: 24 Bk 22 #kid Thr-83 2 F Y NOBMER, 2
BIZEBERTho 0%, REMBICBIIEROHE
BITRELZRDED o1

I, % =

WRMO= 2 —F /)1 v¥ETH5H norfloxacin
(NFLX) SRR Xh7-0ix 1980 49, KT NFLX
BHEEN0E 1984 ETH 525, THhIUEO 1978
SIS BEX N7 P. aeruginosa & OFLX IZ REF 2%
HERL, SEOKRE TIZ MICs & 3.13 ug/ml,
MICsw i 25 ug/ml Th o 724%, WK 4~5 F#HD 1988
4E~1989 E RS W7zbk T, T CIC MICsw & 12.5
ug/ml, MICs i >100 ug/ml & HELVEATED,

Z0#HDH 1993 £ TRBIIEHTH - 72,

P. aeruginosa \Z¥¥ % OFLX @ MIC #4i% 4%
&, 125ug/ml RIS 7RO LNE -0, ME
27 MIC D7 LA 7KRA4 ¥ ME 125 ug/ml EZ R,
MIC 25 ug/ml P EZ@HkE LCEOHELZRAF L
A5, 1978 ED 11.8 % H» 5 1988 4E~1989 4FEITi 48.6
% LRML, TO% 1993 £ THRAICHEML Tz,

LSEBREFRNRE LT, =a—F /0 v EOBKRHR
ZHE LB 47 FlicoWT, OFLX @ MIC t#IB#
BIZhR L DR EAS L, MIC #* 12.5 ug/ml LT D
21 % 19 B (90.5 %) PHEL TV AHDITHL,
MIC %% 25 ug/ml BL LD 26 BTk 3 ¥k (11.56 %) »*H
RL7:0ATHY, COMICEEE (p<0.01) 25ZD
ShaZ s, HHETEREBERIEHRKRD P. aerugi-
nosa X ¥ % MIC OERK T LA 7KL ¥ Mg, M
B¥M7T VAL 78 L Y PERLE 125ug/ml THDHEE
Z5h, 25ug/ml DEDHEKIEEHEMLT5T
i, MRMECEEXBTLLVIBERILEDD
TEETHHLEBEDbIS,

P. aeruginosa D=2 —% /) 1 Y EREIZOWTRE,
3 TIZ 1985 41T ciprofloxacin (CPFX) O REHxEH
IZBWT CPFX @ MIC 4% 0.25 ug/ml 7* 5 2 ug/ml I
YRLZ 1 AxEEL HESRTBY Y, 208
cystic fibrosis I2f£ 9 REXMATIILMEZL STV
& D REEOBEEREVW L, T/ CPFX Z2HWw
TRBRICB VT MIC A8 4 R EIC R - 2356 2 L
EEZBHL, 95 Bl 25 Bl (26.3 %) ICWHEALARRD
bh, CPFX ICL 2B LEEZBBETH S Z L He
HIhTwspe,

%D, CPFX, OFLX, enoxacin (ENX) ik
P. aeruginosa 7% 1983 £® 3 % # 5 1986 FIZiX 10
% WZHEML72LT5 K4 YHs0HEY, CPFX O
MIC % 4 ug/ml U EZWEL LSE, COHER
1983 4E 0.7 %, 1986 4E 1.0 %, 1989 4E 3.8 %, 1990
ET0%EREIHEMLIZEV) -0 v 812 PEO
e, T, REEKICOWTE NFLX ® MIC
2ug/ml PLExtEE L6, RO BEER 1987
4 35 %, 1988 4 37 %, 1989 4E 38 %, 1990 4 46
BEEMLTWBEEDT T VAN EDHE®, NFLX O
MIC #% 8 ug/ml Y E&MHEE L7284, 1991 412k
17 %, 1993 4ETiE 21 %7% NFLX ¥ TH o723
BAL—F b OHED, NCCLS DFEHIH - 123
AEOoWE#KOEEIX CPFX 15 %, NFLX 19 %,
OFLX 23 %Ch o732k (72U A, A+ %)
59 MR DD L VIO X, FLAHTH 1986
FWE Y NFLX W P. aeruginosa HBHML7-L O
Bl 3nTw59,

COEHICHEICIVREOT LA 2 KL VAR
%0, THMIREND SO EROBREEIZ#REICX
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DRLZ-TVE%, &Rl T=a—F/urho
P. aeruginosa ML 22H 5 Z L it R L@ T
bHrLBEDLNE, ThS5OHEIZL HRXEGHOKEKIL,
OFLX ® MIC 25 ug/m]l Y LZzmtE, MEO7 LA
I7RA Y P EEROBE L) BVAIZBEVZIZL AR
bo§, MHEROBEIRETH 72, ZOHEBIIH
GOTLOBMTIEZ VA, bHPEICBITA=2—F
Ju BOFEREENFEVE, 7, SEONSD
RHRKRTH 72OV ThIPE/RLTVELER
bhs,

L2 L, SEOMKETIX 1994 £~1995 E D5 Bk
T EHROBMBEE ZEIELTED, MICs, MICsw
EBIETLTCVA, COHBLHM TR VA, =2
— %/ EofEHE 1 2APLELABCI BN
P. aeruginosa 23§ % NFLX, OFLX, ENX, CPFX
% ED MIC ([ZEEBANED b= L OFED Hidb Y,
F 4 b BT P. aeruginosa (T AH=a2—F /0 ED
BIRMET L7270, P. aeruginosa EHRFNNT 5=
a—F /)0 EOFEREEZTHDLI NS, M
EOERTHVOEOOHREZZIONDE, WFRIZLA
SHROMHROBH 2 ERR BRI ILEN DS,

P. aeruginosa O ¥ /) 0 Y HEHEEIZE L Tidwvw o
POBENRESNRTWVED, SEIZF 0 Vil
BIET 5 ERPEHE IR SN2 Escherichia coli D
gyrA B D Ser-83 B X UF Asp-87 IZH¥4 ¥ % Thr-83
BLU Asp-87 DI N Y NIZBIT S gyrA Bz FERM
P. aeruginosa IZBWTHHELNEVEEZOND L
PoN, gyrA BIZFERIIOVWTRIATEIEE LT,

SHET L2 IREE P. aeruginosa \2BIT 5 gyrA &
ZFEROBHEER, —a—F /0 fEFOSMEKT
X 57.4 %, HEHDSMEKTIX 100 % L FHRACEE
ThHY, WICHEEIHERTIIZENSBERIC SR
ARBIIEETH 7 (p<0.01). FEKSBE P. aerugi-
nosa BT 5 gyrA BIZFEROBHEICEHL T,
Yonezawa 52 i& 1989 E5BEFR TId 50 ¥kef 1 B
oML o72A, 1993 FE5HERTIE 160 #krb 15 #
(94 %) ZHEDOLNIZEHELTVEH, SHEROKA
DRFT TSI LIIEFETH >72. Yonezawa 5AMET
L7z P. aeruginosa ®HIRMHHME TR W72 IEM 2B
BAHTHLHH, RERKTII—KIC=2—F /0>
WYEBROBEL RN ENHY, gyrA BIZFEROH
ELEh-72bnLBbhb,

CD L)% gyrA BIEFERKDV TS N B EF DK
BRFOREF T, #7—T VEHBIEGD S D5 BER
EXABIIREEThHo e —BRISHT — 7 VY B
TRVIHEORSHEAEMIZ B THY, /-
NAXTT7ANLOREEE, BREINIZ LD
HIENEBENREBLNE, —ma—F /0 VM REDELH
DHLHEPTOERKRDOTEBEN D - 2006 B %

T AN oke SHIZREEOHELEMNND 2D o
RZEMRERERLR, = 2—F /0 REE TR
IO BEHSBMRICBOTERKOTHBENERC
HETH- I eHHEXLTH, =2—F /O VEOD
RAZERBBEOEBREAFE LTEELBEDhD, ¥
2, SEOBEHERAOL»THhTH 1 BITREH B2, 7
HEO=2—F /0 iCEBHEBRPICERPRBALL
CLRFRRIREZLEEZOLND,

OFLX @ MIC & ®fTIix, MIC %% 25 ug/ml LA E
DBRTIRERICERDED SN2A, T OBREI MIC
OMBEFM T LA 2 KA v b, BRI T LA 2 F
AV PEL—BLTBEY, DD gyrA BEFEEK
DBREFEVPABIEL Zo2bDEEZbN%, T
NiZL A gyrA BIEFICER%ZHEF T 5 P. aeruginosa 12
LT, BFEO=2—F /0 ER3PpR2HFCEL
WEEZEDLER/LTV, Za—F /0 VIFERIIER%
MOBHBTRAMBELZRTIENY TR, 2Ok
BEPEERYEDET /213 efflux DAETHEEE
Wik, —HMDB-7 75 1ERT IV EEKELE, B
ERCHEOZVWEAMICOWEE L5 TEERD
gyrA BIZFERD DML ko7 P.
aeruginosa %, I HIZZa—F /)0 EIIRBETHZ
EWZEVBEEErMbY, ma—F /0 rEEWEL
AHLEDIL, MRFEOEHICHMEL L2 WHES%E
ZarhE, gyrA BIZTERZMD P. aeruginosa &Y
FEZ = 2—F ) U ETHBTAIILELLARRT
Hhy, IhEzsrwEBbhb,
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Clinical significance of DNA gyrase gyrA mutations in quinolone-resistant
urinary isolates of Pseudomonas aeruginosa

Yukimichi Kawada, Takashi Deguchi, Masahiro Nakano and Mitsuru Yasuda
Department of Urology, Gifu University School of Medicine, 40 Tsukasa-machi, Gifu-shi 500 Japan

The clinical significance of DNA gyrase gyrA mutations in quinolone-resitant strains
of Pseudomonas aeruginosa isolated from patients with complicated urinary tract infection (UTI)
was studied by investigating annual changes in ofloxacin (OFLX) resistance, incidence
of DNA gyrase gyrA mutations, and the relation between gyrA mutation and bacteriological
response to the fluoroquinolone treatment. OFLX-resistant (MIC2> 25 ug/ml) strains increased from
11.8% in 1978 to 58.6% in 1993. DNA gyrase gyrA mutation was observed in 27 (57.4%) of 47
strains isolated before fluoroquinolone treatment and in 100% of 30 strains isolated after treat-
ment. Mutation was observed in 1 (4.8%) of the 21 strains for which the MIC of OFLX was
12.5 ug/ml or lower and in 100% of the 32 strains for which the MIC of OFLX was 25
ug/ml or higher. The eradication rate for the 20 strains without mutations was 90.0%, versus
11.1% for the 27 strains with mutations. This difference was statistically significant (p<0.01).
The bacteriological and clinical breakpoint of OFLX MIC was considered to be 12.5 ug/ml, and
this was also the concentration at which gyrA mutations began to appear. DNA gyrase gyrAd
mutation was considered to be clinically important as a mechanism of the fluoroquinolone resis-
tance of urinary isolates of P. aeruginosa.



