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COMPARISON OF IN VITRO ANTIMICROBIAL ACTIVITIES OF OFLOXACIN,
LEVOFLOXACIN, CIPROFLOXACIN, AND SPARFLOXACIN AGAINST
VARIOUS MYCOBACTERIA

"*Shin KAWAHARA, 'Atsuhiko TADA, and *Hitoshi NAGARE

Y* Department of Internal Medicine and *Department of Clinical Laboratory,
National Minami-QOkayama Hospital

In vitro antimicrobial activities of ofloxacin (OFLX), levofloxacin (LVFX), ciprofloxacin
(CPFX), and sparfloxacin (SPFX) were compared against various mycobacteria using the
agar dilution method with 7TH11 medium, and the following results were obtained.

(1) These four new quinolones showed excellent antimicrobial activities against M.
tuberculosis, M. kansasii, and M. fortuitum.

(2) SPFX was most active against slowly growing mycobacteria. The activity against
M. tuberculosis was in the order of SPFX>CPFX >LVFX >OFLX. The activity against
M. kansasii was in the order of SPFX>LVFX>OFLX=CPFX.

(3) On the other hand, CPFX was most active against rapidly growing mycobacteria.
The activity against M. fortuitum was in the order of CPFX>SPFX >LVFX >OFLX.

Considering the in vitro antimicrobial activities and the pharmacokinetics of these four
drugs, they could achieve favorable clinical outcomes for all the patients with pulmonary
infection due to M. tuberculosis or M. fortuitum and some of the patients with pulmo-
nary infection due to M. kansasii or M. chelonae.
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W, EEEEOBMFBREshTBY VY, &
7z, Mycobacterium avium complex (MAC) %X
R LT BAEOTEMEIIARIREO IR EDS
BSOS TWA Y9 2k X, #7 e HiBem kg
FEEREDOERPWE IR TS, 2D X)) RBERICE
WT, —a2—%/ 0 rED—EBIE M. tuberculosis, M.
kansasii, M. fortuitum 7 EOHBE I L TER
in vitro UETEMEZ AL, 7/, BRRHICOZOHEH
AT IR SN TE Y O~ Hil 2 FiERH R YE
BEHEEOV LD E LTHHESI N T 5, 22T, §Hb
NONWINBEREERREL L T2 —F /0 v E
DB b CIBFUEM 2 RET TN CBERR ST
3=a2—%)/ 0 yEORTYT TIZZEOENI-HHRERE
AT 5 TV B ofloxacin (OFLX), levofloxacin
(LVFX), ciprofloxacin (CPFX), sparfloxacin
(SPFX) O#EHEE NS 5 in vitro PUEEE % I
BE L7

MHEEHE
(1) Btk : BERFOBKRIHERERD D O M. tu-

Table 1

MmO BB B4F

berculosis, M. avium, M. intracellulare, M. kan-
sasii, M. fortuitum, M. abscessus, M. chelonae
D4 15T O T, BOFEIX Amplicor PCR & 5
W DDHIC L W4To72, %8B, M. avium, M. intra-
cellulare IZPWTIEWIFhd THIIE KK # F, FF
TEFECERLEETRE (smooth transparent) & 7R
THRHEREER L,

(2) ZEH#l : ofloxacin (OFLX), levofloxacin
(LVFX) 3 —8EKRRXNK# LD, ciprofloxacin
(CPFX) S ZvEmBRA Rt X Y, sparfloxacin
(SPFX) AHABEHRAKL IV MEKOBTEHEL
HHIRZHEABICHERA L,

(3) HERBZHRAB : THI broth #137°C (M. chelo-
nae l¥33C) T ODsinn=0.1123F L -3 %W = BE
BUKTHI10SCFU/miZ 2B L) ICHE Lz, ZOHR
WoplE50pg/mins0.1lpug/micED 2 ERBER
RoOEHEH TH11 EREEH#IZ microplanter (Model
MIT-P, EAMEERT) 2 HWTspot L, 37T (M.
chelonae 1%33C) 5% CO, KT CTERFHITI4H
M, BEREFHIET HEEERICETRES L\ 5 2
0= =T OEERE L1 D NL b o 7 HHRE & fit
RKE KT 2 HER/NHEIEERE (minimal inhibitory

In vitro antimicrobial activities of ofloxacin (OFLX),

levofloxacin (LVFX), ciprofloxacin (CPFX), and sparfloxacin
(SPFX) against slowly growing mycobacteria

Organisms MIC (xg/ml)
. Drugs
(No. of strains) Range 50% 90%
M. tuberculosis OFLX 0.39 ~ 1.56 0.39 0.78
(15) LVFX 0.2 ~ 0.78 0.39 0.39
CPFX 0.2 ~ 0.78 0.2 0.39
SPFX 0.1 ~ 0.2 =0.1 0.2
M. avium OFLX 3.13 ~ >50 12.5 >50
(15) LVFX 3.13 ~ >50 6.25 >50
CPFX 0.78 ~ >50 3.13 50
SPFX 0.39~12.5 1.56 6.25
M. intracellulare OFLX 25~ >50 >50 >50
(15) LVFX 12.5 ~ >50 >50 >50
CPFX 6.25 ~ >50 50 >50
SPFX 3.13~125 12.5 12.5
M. kansasit OFLX 0.39~ 6.25 0.78 6.25
(15) LVFX 0.2 ~ 3.3 0.39 3.13
CPFX 0.39 ~ 3.13 1.56 3.13
SPFX 0.2 ~ 0.78 0.2 0.2
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Table2 In vitro antimicrobial activities of ofloxacin (OFLX),
levofloxacin (LVFX), ciprofloxacin (CPFX), and sparfloxacin

(SPFX) against rapidly growing mycobacteria

Organisms

MIC (¢ g/mi)
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(No. of strains) Drugs Range 50% 90%
M. fortuitum OFLX 0.39 ~ 0.78 0.78 0.78
(15) LVFX =01 ~ 0.39 0.39 0.39
CPFX =0.1 ~ 0.39 =0.1 0.2
SPFX =<0.1 ~ 0.39 0.2 0.39
M. abscessus OFLX 80 ~ >a0 >a0 >a0
(15) LVFX 50 ~ >50 50 >50
CPFX 12.56 ~ >50 50 >50
SPFX 50 ~ >50 >50 >50
M. chelonae OFLX 0.78 ~ 50 6.25 50
(15) LVFX 0.39 ~ 25 3.13 25
CPFX 0.39 ~ 6.25 1.56 6.25
SPFX 0.39 ~ 50 3.13 50

concentration : MIC) & L7z,
= g7

FFEPIBEHE ICX 3 5 OFLX, LVFX, CPFX, SPFX
® MIC range 7% &5 NI MICs, MICy % Table 1,
Table 2 IR T, WTFNOEH b SHBKE LA-EED
HFTIiE M. tuberculosis, M. kansasii, M. fortuitum
X L CENHIBRIEE R A LT,

HWfER T OFLX, LVFX, CPFX, SPFX O#ilE{E
Hr BT 5L, M. tuberculosis (233 % MICs /
MICy (#g/ml) iZZh2Hh 0.39/0.78, 0.39/0.39,
0.2/0.39, =0.1/0.2 Td» Y, SPFX, CPFX, LVFX,
OFLX DIRICHREEEEN TV,

M. avium 23§ 5 MICs /MICq (¢ g/mil) &
OFLX Ti% 12.5/>50, LVFX Tt 6.25/>50, CPFX
T3 3.13/50, SPFX Tid 1.56/6.26 T V), M. tu-
berculosis & 2 SPFX, CPFX, LVFX, OFLX
DIFCHEFEREIER T2, WTFhoEH D
M.tuberculosis \ZxF$ ZPLHEEE L D IZHS 21245
TwWiz,

M. intracellulare \Zxt3 % OFLX, LVFX, CPFX,
SPFX ® MIC s /MICg (rg/ml) i&ZNZEN>50/>
50, >50/>50, 50/>50, 12.5/12.5 TH Y, M. avium
T APHEEEL D EHIELBERTHo 2,

M. kansasii \2x3 % OFLX, LVFX, CPFX,
SPFX @ MICs /MICs (rg/mil) ZZhEH 0.78/

6.25, 0.39/3.13, 1.56/3.13, 0.2/0.2 TH» by, SPFX,
LVFX, OFLX, CPFX DJEIZHIEEEIIEN TV
5, WITNOEHF S M. tuberculosis \Zx 3 A PLEE
L DXL bDD M. kansasii \2xt L TIidENHT
BEEEE LT,

M. fortuitum \ZxF ¥ APiEEM I CPFX, SPFX,
LVFX, OFLX DJEIZENTE D, MICs/MICq
(rg/ml) ¥ZFhZ#n=0.1/0.2, 0.2/0.39, 0.39/0.39,
0.78/0.78 & M. tuberculosis \ZXf3 5D L FBDOHH
HETH o7,

M.abscessus\Zxt$ B HUEEME I M. intracellulare
T AHEESE L ) £ 5124 ), OFLX, LVFX,
CPFX, SPFX ® MICs /MICs (#g/mi) FENE
n>50/>50, 50/>50, 50/>50, >50/>50 TdH o 7z,

M. chelonae \Zxt§ 2HLHEM X M. avium (X $
LENEY RREN, MICs/MICy (#g/ml) &
OFLX T3 6.25/50, LVFX Ti% 3.13/26, CPFX T
1% 1.56/6.25, SPFX Tt 3.13/256 TH o7z,

% =

bhbhidd iz OFLX, LVFX, CPFX, SPFX
DENTz in vitro VITIBERHIEEZ HE L T05 N~ 33,
SRIHBEBREDERICB T 2 —F /) 0 v Eo
BIH% O ICBFEM 2 HEE T L 0 4 FOFEESE
% HBHRE L7,

BEOHE DY L EBICWTOER D M. tuber-
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Table3 Percentage of strains of various mycobacteria
susceptible to ofloxacin (OFLX), levofloxacin (LVFX),
ciprofloxacin (CPFX), and sparfloxacin(SPFX)

Percentage of strains susceptible to

Species OFLX LVFX CPFX SPFX
1.56¢g/ml 1.56#g/ml 0.78xg/ml 0.78xg/ml

M. tuberculosis 100 100 100 100
M. avium 0 0 13 40
M. intracellulare 0 0 0 0
M. kansasii 87 87 20 100
M. fortuitum 100 100 100 100
M. abscessus 0 0 0 0
M. chelonae 27 47 47 33

culosis, M. fortuitum, M. kansasii \Zxf L THENR
LHEEEEE LTV, BENICHBRE T L, B
RER I LTt SPFX 0BRSS RS EL TV
», M. tuberculosis \Z % L Tid SPFX>CPFX>
LVFX>OFLX ®DNE 2, M. kansasii \Zxt L Tl
SPFX >LVFX>0OFLX=CPFX DNEIZHUEIGE A E
nTw, —4, BFEFEEFHICHN L Tk CPFX OHLRE
EHARBEN, M. fortuitum \ZXF$ % LB & 1
CPFX>SPFX>LVFX>OFLX DJEIZER TV,
REEOBEKRE T ZOTIEEEOA L VHES N
LDTRRL, REROANEE, v 7077 — VBT
M, PUEERSEE, BEREBENIZ VAW RRTF
WEAENE D, SRR IFEREE % 2 L TOFLX,
LVFX, CPFX, SPFX DOILFi#RE, WEHHRE % & 19~10)
o, DEFTTVA 2 RA Ve EREN 1.66pg/
ml, 1.56¢g/ml, 0.78¢¢g/ml, 0.78rg/ml L EET
5L, FNZThoOEHNIHT 5 EEREOLEIT Table 3
RS T L LT, M. tuberculosis & M. fortuitum I
DWTIAERRE L2 6B T R THN RO REHFIC
MNLTHBMETH o7, M. avium 122V Tk OFLX,
LVFX on LT E 2 <, 24 (13%) #% CPFX
12, 6% (40%) »SPFX (@M%~ L72, M. intra-
cellulare & M. abscessus \Z2WTIIWV IO IEHIZ
XL THRMEFEIIEO SN2 h o2, M. kansasii i
138 (87%) #*OFLX, LVFX 2, 3% (20%) #°
CPFX 2, SPFX IZIZ 16T RTARMETH o720 M.
chelonae \Z2WTik 4 ¥k (27%) #°OFLX 12, T#k
(47%) 2*LVFX, CPFX 2, 5# (33%) #°SPFX
WZBMEER Lz, BLEDOK RS & HBEE REEGTICH
WTAEREF Lz 2 —F 7 0 VEAFIDPHEIEL L
% BDIEMIE, M. fortuitum BREFETH Y, M.

intracellulare IEYE, M. abscessus BRHEIL RIS &
BabhwidicBbni, ¥4, M. kansasii B3
fE, M. chelonae BREIED—FHHB IS 4H D, M.
avium BYIEN—ERAH CPFX, SPFX D& % 57
[V Y (WA

OFLX, LVFX, SPFX ixb#»ET, CPFX i:XHE
THEINEED S DHETIE OFLX, LVFX,
SPFX 7%, Bk Tix CPFX ¥R O35 THUBEH K 44 iE
BEEL L THRASNRTWAD, LVFX 29t IHKT
&5 OFLX O¥2iE M | 4T OFLX OEMAK L &
h<TBY, LVFX1 H300mg &5 & OFLX 1 H 600
mg &5 OIFRBFREAE & & O R ERIRGE O B R BR
DR 9~1® Tz LVFX ORIER X OFLX 0 Zh &
VLI VI L LY, HIBRREEREGHRICBWT
$ LVFX 300 mg #5-1% OFLX 600 mg #%5- & %0
SEMELON, BMEANL W EHFBEEND 2D
OFLX & ) LVFX O H#IRI NS,

BEORL LFzh=a—F/a vy EPRESIDD
HBD, INLIZHEEBRF LAz a—F/ arELY
E S ICEN-TITEREE S L RO RSSO b T
%, T gatifloxacin, moxifloxacin, gemiflo-
xacin R EOEEEFRK SMOMBIZA XV EZEEL
8- r&v7tux/oy] BiEko=—2—%
JuavEIYMRIRE, BB FYRE, VOYRER
EOTTLAGHEIZS L L VHBEEICHTAIHEND
BRSO~ 2) K523 F 0 rigts s ABEEIC
LBMOERERTD L)X o UiHEEEEIICD
PEE 2RI TEED 5720, PIEEHRIEGRE
& LCOBRIGHICIT TEH% E & % 5 EBEMNRE 217
I LEHRH S,
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—a—F%/ury¥ETH5 OFLX, LVFX, CPFX,
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OQWIFNOEH S M.tuberculosis, M. kansasii, M.

Sfortuitum (X L CTEN-HIBEESEZ R L7,
QW HBREHT 5 L, BRERICH L Tk SPFX

DOHEEEHL R D BN T /225, M. tuberculosis \Z

X L Tt SPFX>CPFX >LVFX >0FLX DJEIZ,

M. kansasii IZ2% L Tix SPFX>LVFX>0FLX =

CPFX DJEICHBEEEIEN Tz, —F, BA#ERE

BEI L Tk CPFX O EESEI R LEN, M.

fortuitum \ZXt 3 % PLE IE ¥ 12 CPFX>SPFX >

LVFX>O0FLX DFEIZENR T W2,
ONNERE ZET % L HBEEIYERBEICB W TSHE

BT L= a—F /) 0 Vv EAHPES L % 5 DI

iE, M. fortuitum JEEE, B L U M. kansasii B3

fE, M. chelonae BRRHFED—EH L Ebh 5,
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