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BOH X /oL RERIER TH 5 norfloxacin (NFLX) »*B3EL TS5 EHIEARL, £
DHINE TIMBORFREIRHERRICHC LN T2, BEEIEIZETHX /o
MEOHBAIEBENDL LIk, £2T, BEABEBREEIR—D 6 BIENKFEHFIC L
N, Hx /o2 4Rl BB RKE 2] BFE 859 BHRICHT 5 MIC £ REFL 72, 0K
F, MIREFRRYSE Tl Pseudomonas aeruginosa & Staphylococcus aureus THr¥ / o v iZitE
PRTEDOMMA A S LB —F T, Haemophilus influenzae & Branhamella catarrhalis 1213
BWHE N RIZN T, REBBIME TIIIZ LA Y OB THIE L T THOMM Y & ) HE
TH ", S. aureus, Morganella morganii, Providencia rettgeri, Providencia stuartii, Proteus
vulgaris, Pseudomonas aeruginosa, Acinetobacter THEETEBRNOMMATEE SN LER%
L 72,
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KEBHERZHFRATNFE S & OBE 5 MEak (E 7R
AR, RS KRk, BBRA®KEE, HLI®
ke, BFHELSWBE) & N I[E T perspective (2 TN
RetEiTA - 7

(1) RETHAM © 1988 F 1 A~3 A TH3»AM

2) %R 36 MEEkIC ABE s L U Riksh o &
R R BEORIK (WHER, "B, B, Ri )
POEEICOBDEI N 21 EFE 1,615 BB (F3X
FERIZFEICT107/ml LLE, REEEIZ 105/ml UL E
ICRH) D) LERRMIC LR REVE L TH D L
FE3N, POIRPIECY—FIEKREL ToHEIN
7z 21 HFE 859 MR RETAIR & L 72,

(3) A . Norfloxacin (NFLX), ofloxacin (O
FLX), enoxacin (ENX), ciprofloxacin (CPFX)
7N 4 %

4) R REMILAE (MIC) BIEZE . HALE
BEESE RS | TR N+ ERFRHERE
2 T4 BN X T 108cfu/ml B TRIE L 72,

(5) REBHEF DRRET | IFIRBERRGAE, B R
fE, REBEPENDERLEIZ DOV TE NF RIS
BRENOMIC ZHEL 7255 EITRFICER LR, T
%t b HIFIR R & R RRIIENEREIC D E H#K
BEL 72,

(6) MPIREFRRGAEICHBIT H2EET IV 7EKE & kKIRE
2845 OFLX o MIC ##%

Frx/o ot s MICOEXREEMBZ L %
B#)E L CARORET & B —#Eak TOMIR2ERYAE D
BRUEHE 5 H e Staphylococcus aureus & Pseudo-
monas aeruginosa \= %13 3 OFLX @ MIC N4 K #E
BE19854F 1 A~ 1988 £ 3 ANMT3IMcoT T
ERE L7,

(1) HEE%5 0 s st

LRSS HHRTEBICE S SMSNLEENEDL -
12 S. aureus & P. aeruginosa  OFLX 2343 2 MIC
YHBEL, BMEOSMEEICERIALNDDED
AL 7,
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1. MR BRYE R AT IC T 29BN
WPIR 8RR AE B B IR R 2 & 107/ml LLEIZ B N

BT TERE (S aureus) (28 #k), i 4% BR
(Streptococcus pneumoniae) (45), MBEKM (Entero-
coccus faecalis)  (8), 77 /~2 7 (Branhamella
(40), 1 > 7Nz > ¥ (Haemophilus
influenzae) (72), Wi 2 {2 % (Klebsiella pneumo-
niae) (5), ¥kIR® (P. aeruginosa) (78), =/ }+ 7
1 17 (Xanthomonas maltophilia) (8), T i &
237 % — (Acinetobacter sp.) (6) DEF 290 ##kI= &t
T 5% /o> 4 #loo MIC ik % Table 1 127<L 72,
1) S aureus
MIC,, /2 NFLX 3.13 ug/ml, OFLX 0.78 ug/ml,
ENX 6.25 ugg/ml, CPFX 0.78 ug/ml T B R IF
TH B MICyo% A5 & NFLX T>100 gg/ml, OF
LX 50 ugg/ml, ENX 100 xg/ml, CPFX 100 pg/ml
THELHSBEETH - 72, 5D, TORIUESFHIZW
TN IWBKETH -1,
2) S. pneumoniae
MIC;, & MICgotd NFLX 12.5 ug/ml & 25 pg/ml,
OFLX (332 3.13 ug/ml, ENX 12.5 gg/ml & 25
ug/ml, CPFX 1.56 ug/ml & 6.25 ug/ml TH -7,
L ELES prneumomiaels X /v VBRREMTH D
M OREMSA L D ATHEENOEMIEH LN T
Wi nrBbns,
3) B. catarrhalis
MICso & MICgold NFLX T 0.2 ug/ml & 0.39
ug/ml, OFLX i3 3£1iC 0.1 xg/ml, ENX (3 0.39
ug/ml & 1.56 ug/ml, CPFX (% 0.025 ug/ml &
0.05 ug/ml TH -7z, »OREUSHH b A THHE
BoMMzALN TV,
4) H. influenzae
MICso & MIC,, T NFLX, OFLX (3 212 0.025
ug/ml & 0.05 ug/ml, EFX {3312 0.1 wxg/ml,
CPFX Ti33£i2 0.006 ug/ml TH N 4 FlIFKIZAEIC
L TEAHENERL Tz,
5) P. aeruginosa
MICso & MICooid NFLX T 3.13 ug/ml & 25
pug/ml, OFLX i3 6.25 ug/ml & 12.5 ug/ml, ENX
T3 6.25 ug/ml & 25 ug/ml, CPFX 12 0.78 ug/ml
& 12.5 ug/ml TH > 72, CPFX # B < 3 HAITIZ
100 wg/ml LA LD B ERTHEBRAFEL 72,
6) ot
E. faecalis 8 % T MIC,»* NFLX & ENX T3
342 6.25 ug/ml, OFLX & CPFX T1.56 pg/ml T
» - 72, K. pneumoniae O 5 BRI X L TIZ MICsoh*
BLE» 720 CPFX M 0.1 ug/ml TH-72. X.
maltophilia 8 B Tl MICs o Fx b S VDA OFLX D

catarrhalis)
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1.56 ug/ml THRL B - 72 Di3 NFLX 0 25 ug/ml
T - 72, Acinetobacter TiZTXTHHFHX 7o
100 gg/ml UL EDBERERAIELEL TH N, MICy
PRLEY» 572D TH OFLX 9 3.13 ug/ml TH - 12,

2. REFILIERAEICNT 2MED

RIZFICT10° CFU/mI L EIc B E /o TR 14
BEOH X /o 4 BRIINT 2 MIC 281E L 72
2N LE—EME TSR LR X 7z 380 BBk
MIC B#& % Table 2 i27RL 7=,

1) S. aureus (40 ¥k)

MICso3B & UF MIC,0 % A 5 & NFLX A73tic 100
ug/ml Ll E, OFLX, ENX & & U CPFX 9 3 EHZ
342 MICsoh* 50 ug/ml, MICyo%* 100 pg/ml T3 -
72,

2) E. faecalis (66 ¥k)

MICso & MICy0%® NFLX T 6.25 ug/ml & 100
ug/ml Lk, OFLX & CPFX T3 1.56 ug/ml &
100 pg/ml, NFLX Tit 6.25 ug/ml & 100 pg/ml
ThH-72,

3) Escherichia coli (56 #k)

MICso & MICgotd NFLX T0.1 ug/ml & 12.5 ug
/ml, OFLX {2 0.1 ug/ml & 6.25 ug/ml, ENXO0.39
pg/ml & 100 xg/ml LLE, CPFX Ti2 0.013 xg/ml
& 3.13 ug/ml TH 72,

4) K. pneumoniae (16 #)

MIC,, & MIC4oi2 NFLX & OFLX T3£i2 0.2 pg/
ml & 1.56 ug/ml, ENX #70.39 xg/ml & 6.25 ug/
ml, CPFX #70.05 gg/ml & 0.39 ug/ml TH - 72,

5) Serratia marcescens (27 ¥k)

MICso & MICqoid T XTHFEHF T 100 xg/ml LI E
NEERL 725, ¥R EER RS 1 liRc L T
Wiz,

6) Morganella morganii (21 ¥k)

MICso & MICyol3 TN THHEA T 100 wg/ml LA E
Th-12,

7)  Proteus mirabilis (14 ¥k)

MICyy & MICyoid NFLX #¢0.2 ug/ml & 0.39 ug
/ml, OFLX #%0.39ug/ml & 0.78 ug/ml, ENX »*3
I21.56 ug/ml, CPFX i3 0.1 ug/ml &£ 0.2 pug/ml
Thotz,

8) Providencia
stuartii (41)

MICso & MIC,, TA % & 2 EfEKIC 4 Bz L T
100 pg/ml LA ETH - 72,

9) P aeruginosa (44 #k)

MIC;,»¢ CPFX T 25 ug/ml, OFLX T 50 xg/ml

retigeri (15) & Providencia

%
lOﬁ /y_,o

50 g

y
§/ 0—O: (1985.1~1985.12)
o—e: [1(1986.3~1987.6)
a---a " 111(1988.1~1988.3)

T
]
]
!
]
'
]
]

L (10%/ml)
00sfoos| 0102 ﬂa! 078 l‘“ 3‘!3 6‘[5 I; 5 25 ;ﬂ I?W ‘l‘é);i
1(50 wrama) 23(24] 2|1
1150 araima) 18(10/ 4| 1|5]|5[4f2]1
(28 strams) 9] 6| 2 6]4]1
Fig. 1. MICs of ofloxacin against Staphylococcus

aureus from respiratory tract infections in
comparison with the three periods

TH - 72z NFLX, NEX O MICs0 6 & UF 4 Flic &t
T 5 MICqol3 X T 100 pg/ml LA LD EEEmHE# T
Hotz,

100 Zoft

tEoMIc S RIA LRI E N2 EHE T3 E. faeci-
um (11) 13 MICsoh* 4 HHIT 25 ug/ml LI ETH Y,
Citrobacter freundii (12) Tid MICso & MIC,y,%¢ CP
FX T0.2 ug/ml & 3.13 ug/ml TH&L B, NFL
X & OFLX Ti31.56 pug/ml & 12.5 gg/ml, ENX
12 3.13 ug/ml & 12.5 ug/ml Tho7z, oM, 2
T 77— 7 F7EKE (CNS) 2 7% &45ED
BRI T EINBHEHI L L H - 72h NFLX T
0.78 pug/ml NRZHR & 100 xg/ml DR TE—
7RETH28BEERL, Zhuiho 3&HITY ERRD
@16 T - 72, %72 Proteus vulgaris b 6 k& D7 \»
#*CPFX T0.05 ug/ml O RSHER & 100 xg/ml LA
Fomtfon 2 ¥itEL2RL TE 0, o 3 & TL R
DIEETH - 72, & 52 Acinetobacter /38 b BiF7c
BZ M OFLX T4 MICsoh* 25ug/ml TH Y 4 Fl
HicmrE biEmA S Sz,

3. FRIRSERUEIC BT A2 BB T P IKE & IRE
I234¥ 5 OFLX o MIC ##%

1) #®E7F7EKEICNT 2 OFLX o MIC

IR 23 AR5 BEIE K A 6 107/ ml IS RES L2 ]
&7 ko@D I (1985 £ 1 A~ 1985 F 12 A)
50 #k, II#§ (1986 &£ 3 A~ 1987 £ 6 A) 50 #%kH &
CIIEA (1988 £ 1 A~ 1988 £ 3 A) 28 tRiCxF ¥ 5
OFLX » MIC »## #% Fig. 112 L 72, MICsid I
#A~ 1AL 0.78 pg/ml TH - 725° MICgoh* I 3
0.78 ug/ml, 113 25 xg/ml, NI#I12.5 ug/ml &% -
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TED, BLAS I E N MIC filtid T WIC b
THHMEALDMm A A b 17z,

2) KRIRMICNT 3 OFLX o MIC

2 9o M o) B Bl A VR 85 ML fiE M E IR )+ > 107/ m
Lbicomans I (19854 1 A~ 1985412 A)
54 Bk, II# (1986 £ 3 A~ 1987 £ 6 H) 42 ¥ &
CHIXA (1988 £ 1 A~ 1988 £ 3 A) 78 ¥kic ¥ 5
OFLX o MIC ##8 % Fig. 212 L 7. MIC,i3 1 #
1.56 ug/ml, 1% & KA TI2 6.25 ug/ml, MICy,%*
I %93.13 ug/ml, 118725 ug/ml, ¥ 12.5 ug/ml
E-TBY, Wy TERXTIY, IKTH

%

1004 g9 SN
50
O—O: 1(1985.1~1985.12)
©—®: [1(1986.3~1987.6)
O===4 [(1988.1~1988.3)
1 6
o - (10°/ml)
0051005 0.1|0.2)|0.39|078|1.56|313/625{12.5] 25 50 100 1N;
w
1(34 straina) 314]7(24]11] 4]1
(02 wrume) 7112) 9/ 8|5]1
07 wrama) 1 11 1]16[15[29] 7|2 2|1] 2

Fig. 2. MICs of ofloxacin against Pseudomonas
aeruginosa from respiratory tract infections
in comparison with the three periods

%

ftEACRE A & TH - 12,

4, HHBRIERORET F 7ERME & ik IRM Iz
5 % /o EtEo st

WE7 F IR LSENMBEC BT HREERL
WE%N185, SENDME THMES (L7 0-RBMYsr
B3 38 #k, B MR SMGUAE IR 32 5k 85 & URBR
WAEHI R 37T RO BT F 7 BREIC T 5 OFLX
MIC % Fig. 342/RL7:. MIC1K 12.5 ug/ml L Loy

1004

9
4
g€
8 4
& 50
4
5
3
IS
=3
Q
0‘05 0102 0‘1!9 0.‘7. I.‘S‘ !D“ﬁ 125 > ; l;':
ne
RTI 12111} 3 411]6/{1
SI 1] 4] 6 212[5]5]3/3]1
UTI 1 2 115 3]18]6]1
Fig. 3. MICs of ofloxacin against 107

clinical isolates of Staphylococcus aureus
from respiratory tract infections
(RTI), skin infections (SI) and urinary
tract infections (UTI)

100- ; '
& s /./
g / /

(=}
3 RTL/ /st umij
g J 4
_ 7/
@ 50+ / /
= / /
g Y/ a——
/ _/
Vol
&)
//_/‘/
e i e L 4 " -
0003 (0006| 013[005(006f 01 |0 0¥ om|1%|33]| 65 125] B S0 | 100 | i0ee
g ml

RTI 1 111 (12/15/27]7]2[2]1] 2

SI 11 1] 2 2 1

UTI 1 5| 3] 3 21716)16

Fig. 4. MICs of ofloxacin against 133 clinical
isolates of Pseudomonas aeruginosa from
respiratory tract infections (RTI), skin

infections (SI) and urinary tract infections

(UTD
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W HERR D & & B 8 & 13 MR 35 MUAEE T3 31.6%, K
MEHRIREE T 53.1%, RESEMIRE T 89.2%Th -
7o DRURBFREUEE AT B ) MESARE A 7 < FREBIR
P TIITTEPRD T BESRE AR - TRV & ) RER
THh-72,

—%, KRIREICBT 2 ERORET T3 0R0R 35 R
HET2HTH 12.5 pg/ml Ll L@t Bk R
19.4%, BEMEHRIGE (7H) T42.9%8 L URE
RORFE (44 %K) TT0.5% & %->TH, REMINE
TI3ERL X /o ittEbhr B . (Fig. 4).

5. X%/ o it b mikie i By 5 Rt

BEEOTME(LIC BT 2 RMRE LRI+ 2 B
TORMBMTOMINLEET ¥ 7IRE L BIRE D
OFLX 23 35 MIC % 8 L 72 ik % Fig. 5 &
Fig. 6 loRL 72o RE7 F7EREICNT B EtHE(bA
BLETL TV L ERKETIIBLENEATH, F
FbE TII BRI T30 FRBERRARAE % vhu (o BT 14
BOALNIZLDTHY, hrsBEIDEL, $12
BRAEDH.LHTEIK ThH - 72 A, B, C iRk TI2EHMEILH*
BUWEVWIERTH 72, T2, KRB TIZI FR
Be o FREERRAAE (- BERT SR ER L TH Y, T
DR L IZARELBELZ BN,

m, & ®

1984 % i NFLXVO EE R A » B34 & L LA #%
OFLX?(1985¢F), ENX®(19864F), CPFX*(19874F)
LIRE, TNELEROERJFOER DK - X
WS BEITL D2% 359, | 724> T NFLX
MRRICHIN T T CICS E2 AL Eick ) =
1—% /0 DOBGEEL/NREBESE BRCL VS
RMEBEEL L TEBL»ICAZ D, £ HH—

%

FH TR % ) RO KRN XS 2w Lo
AEMETRHE L TE 7,70, &2 TEMMBYSER
REICNTEX /o bnEREERREZ &
HUBE ko7, SEORETTHSL Y &k » 12 DIZ5ME
SEBEAEER R VRIS DV T 2 1, IRk B R AR
T3 ERFERADOHE N 255\ S. prneumoniae % K
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Fig. 5. MICs of ofloxacin against 131 clinical

isolates of Staphylococcus aureus from three
groupes of hospitals
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BACTERIAL RESISTANCE TO FOUR FLUOROQUINOLONE AGENTS
IN RESPIRATORY AND URINARY TRACT INFECTIONS

Tsuvosin Nacatake, Atsusut Takanasur, Hikosut Yamasiira, Moritosi AKiyama,
Tosuaxi Yostioa, Kazunort Quisit, Hirorumt T anaka, T osminimo Morito,
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Department of Internal Medicine, Institute of Tropical Medicine,
Nagasaki University, 12-4 Sakamotomachi, Nagasaki 852, Japan

Mixio Tacuci and Nosuniko SurNaca
Department of Respiratory Diseases, National Kawatana Hospital
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Fluoroquinolones inhibit bacteria by interacting with the A subunit of DNA gyrase. In
comparison with earlier quinolones, the fluoroquinolones have achieved the objectives of higher
activity and a broader spectrum. Minimal inhibitory concentrations (MICs) of the fluoro-
quinolones norfloxacin, ofloxacin, enoxacin and ciprofloxacin are consistent worldwide, with
allowances for differences in acquired resistance. The susceptibility of causative organisms (21
species, 859 strains) from respiratory infections and urinary tract infections to four
fluoroquinolones (norfloxacin, ofloxacin, enoxacin and ciprofloxacin) was determined. Clinical
resistance to fluoroquinolones had increased and occurred most often among respiratory and
urinary pathogens, particularly Pseudomonas aeruginosa and Staphylococcus aureus from patients
with chronic urinary tract infections. Against streptococci, including enterococci and pneumococci,
the drugs activity was moderate or poor. Haemophilus influenzae and Branhamella catarrhalis were,
however, very susceptible.

To date overall resistance of bacteria to fluoroquinolones has emerged as a major problem in
serious infections in Japan.



