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We studied the therapeutic potential of utilizing sparfloxacin (SPFX), a newly
developed quinolone, to prevent various mycobacterial infections. The in vitro activity of
SPFX as a preventive agent for various mycobacteria was determined using the actual count
method on Ogawa egg medium. The minimal inhibitory concentrations (MICs) of SPFX
were as follows : ofloxacin—sensitive M. tuberculosis, 0.16~0.32 ug/ml ; ofloxacin—
resistant M. tuberculosis, 0.63~2.5 ug/ml ; M. avium ; 0.63~10 ug/ml (MICs were equal
or less than 1.25 yug/ml in seven out of 11 strains) ; M. intracellulare, 2.5~10 pg/ml (MICs
were equal or more than 10 #g/ml in 17 out of 23 strains) ; M. kansasii, =0.08~0.16 ug/
ml ; M. fortuitum, <0.08 ug/ml ; M. chelonae subsp. abscessus, >10 ug/ml ; M. chelonae
subsp. chelonae, 0.63 ug/ml ; M. scrofulaceum, =0.08 ug/ml ; M. nonchromogenicum,
1.25 ug/ml ; M. xenopi, =0.08 ug/ml ; M. gordonae, =0.08 yg/mli. The average serum
concentrations of SPFX during the period of multiple oral administration (200 mg once a
day) were 0.35=0.16 u#g/ml before administration, 0.67*=0.32 ug/ml after one hour, 1.13=
0.21 pg/ml after two hours, 1.27%£0.32 pg/m!l after four hours and 1.31+0.34 ug/ml after
six hours. These results indicate that SPFX has a strong therapeutic potential to prevent
infections due to M. tuberculosis, M. kansasii, M. fortuitum, M. chelonae subsp. chelonae,
M. scrofulaceum, M.xenopi and M. gordonae. Moreover, it may be expected to be a
promising agent against infections due to ofloxacin—resistant M. tuberculosis, M. avium
and M. nonchromogenicum.
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Fig. 1 Chemical Structure of Sparfloxacin
5—amino—1-cyclopropyl—6, 8—difluoro-1, 4—dihydro—7-(cis—

3, 5—dimethyl—1—piperazinyl) —4—oxoquinoline —3 — carboxylic
acid

2. HEAErk

HEANEASZ IR X MBI B W T 1 %/ RS R
S N7 BERRE 12 MR B X CERIR O BERAR 44 BRDET 56
AR WI-AS, ERER M. tuberculosis, M. avium,
M. intracellulare, M. kansasii, M. fortuitum, M.
chelonae subsp. abscessus, M. chelonae subsp.
chelonae, M. scrofulaceum, M. nonchromoge-
nicum, M. xenopi, M. gordonae) ® 11 EET®H %,
%8, M. avium, M. intracellulare Z2WTIZ
DNA probe test ICEDEEZETT- 7o Fh, HERSY
BERSRBIRRIC D W T, FERIEIRREE & L TR OF
LX BB SN TV WEKIERE OWEED SaRts
7o EWkE %2 OFLX B, FERIERESE L L OFLX
PEIMZRES s brhb o THE R L THW 5
BEOWEED ol s nc Bk % OFLX Mitiik & €%
L7

3. RINREEMHIEEE MIC) RIEE

MIC BHEREAERBIC I O RESLELGESND 1D, R
F® “actual count "™ Ik > THIE Lo THD
5, ¥9, SPFX, OFLX 7iffi 100 mg % 0.1N NaOH
TR, BEREVK TR, BEERTO/NMIEHNIC R
L, 10, 5,2.5, 1.25, 0.63, 0.32, 0.16, 0.08 g/ml
SHE/NINBEAERIL 72, i, /NI ETHRE L
EHEERIL, T4 RX=2F 2—7 (BESEEE) TR
ek, 1FRM#HEL, HMAERZNERSE LFE 2 mg/
mlEE O EREER L7, £ LT, TOEK% 10
fERBL 10°~107° T T RIIOBHKEFRL, KE
#0.02ml ZFE 4~ OWEE OEK %S /NI KNI ERE
L, 5% CO, T 37°C (M. chelonae subsp. chelonae
¥ 33°C) THEE L 7o MIC @ ¥ E 13 M. tuber-
culosis, M. avium, M. intracellulare, M. non-
chromogenicum, M. xenopi Ti¥ 28 H#, M. kan-
sasii, M. scrofulaceum, M. gordonae Tl 14 Hi%,
M. fortuitum, M. chelonae Tl 7 BIRITIT » 7243,
MIC (3 HH % & % 78 Lot B e % 53 10~100 %
N R IRERYITHRIE L 72,

4. SPFX OIfHEERIE

LA OISR EZED S B, I, BHECR
WAL, SPFX$E200mg 1 H 1 [HEEAHMS 1 4 AL
RkESE LS 3 Pl ERxRIc, #EhL ¥51,2,4,6
R % o Ifl R & m kA s o< b 75 7 4 — (HP
LO) &b RlIEL 720
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1. SPFX O#EMEFEEEICKT 2 in vitro PLEIEME

M. tuberculosis 129 % SPFX, OFLX ® MIC
% Table11Z/R9, H3TRv 8L OFLX Bkt
9% SPFX, OFLX ® MIC BZhZh0.16~0.32
pe/ml, 0.63~1.25 ug/ml TH Y, SPFX OHEE
i3 OFLX &0 2EEN Tz, OFLX MtiEkkicxt
95 OFLX ® MIC 3 5~10ug/ml TH» 1z, T
tucxtd 5 SPEX @ MIC 13 0.63~2.5 ug/ml Th »
7o

M. avium X4 2% SPFX, OFLX o MIC %
Table 2 1Z/R%, SPFX @ MIC 3 0.63~10 ug/ml
DEPIC A/ LIE 5> EMAH SN, MICL 25

Table 1 Comparison of Minimal Inhibitory
Concentrations (MICs) of Sparfloxacin (SPFX)
and Ofloxacin (OFLX) against Mycobacterium

tuberculosis
MIC (#g/ml)
Strains
SPFX OFLX
H37Rv 0.32 1.25
OFLX-sensitive
patient [N 0.16 0.63
patient I 0.16 0.63
patient 0.16 0.63
patient NN 0.32 1.25
patient N 0.32 1.25
OFLX-resistant
patient [ NEGN 0.63 5
patient NN 0.63 5
patient I 0.63 5
patient [ INEGEN 1.25 10
patient I 2.5 10

Table 2 Comparison of Minimal Inhibitory
Concentrations (MICs) of Sparfloxacin (SPFX)
and Ofloxacin (OFLX) against Clinically
Isolated Mpycobacterium avium* (11 strains)

MIC (zg/ml)

Drugs

0.32 0.63 1.256 2.5 5 10 10<
S/PFX 1 6 1 3
OFLX 1 5 1 4

* Identified by DNA probe test
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Table 3 Comparison of Minimal Inhibitory
Concentrations (MICs) of Sparfloxacin (SPFX)

and Ofloxacin (OFLX) against Clinically
Isolated Mpycobacterium intracellulare™ (23
strains)
MIC (ng/ml)
Drugs
1.25 2.5 5 10 10<<
SPFX 1 5 8 9
OFLX 1 22

* Identified by DNA probe test

pe/mlLUN OB RAS 11 #Rep 7 #K(63.6 %) & 7z d
it LT, OFLX @ MIC & 1183 ~T2.5ug/ml
Plkchb, SPFX DGR OFLX K0 ENT
Wiz,

M. intracellulare iZ%t9 % SPFX, OFLX ® MIC
i3 Table 3 1Z/r9 2%, SPFX OMIC & M. avium I
e sEnItLEL, MICL 25 ug/ml LI T OBk
F1FRb L, 23k 1T RE (73.9%) 1 MIC 10 ug/
mlPETH -1, £/, OFLX ® MIC 3TXRTOHE
FRICBWT 10 ug/ml I ETH » 72,

Z O fth D IEE RIPIER I X T 2 HF| O MIC l22W\WT
13 Table4 IZ/RT o M. kansasii IZxt3 5 MIC & S
PFX 78 = 0.08~0.16 ug/ml, OFLX %% 0.32~0. 63
ng/mlThHo, SPFX © MIC i& OFLX oZh kb
2EBENT VI,

M. fortuitum x4 3% MIC 13 SPFX »<0.08
rg/ml, OFLX % 0.16~0.32ug/ml T& b, SPFX
DOHBERE OFLX &0 2 &L EEA TV,

M. chelonae subsp. abscessus (ATCC 19977,
ATCC Ryder) iZxt9 % MIC i3 SPFX, OFLX ¢
Ny 10ug/mlPllETdh -1,

M. chelonae subsp. chelonae (NCTC 946), M.
scrofulaceum, M. nonchromogenicum, M. xenopi,
M. gordonae Zxt34 % SPFX, OFLX ® MIC 3%
nEhn, 0.63ug/ml; 2.5ug/ml, =0.08 ug/ml;
0.63 ug/mli, 1.25 ug/ml; 5Spg/ml, 0.08 ug/ml;
0.63 ug/ml, 0.08 ug/mli; 0.63ug/mlThHbH, Th
o> oI LT SPFX OfiEEMIR OFLX 0%
FDENTO,

2. SPFX DIl

BEE, %51, 2,4, 6 %O SPFX Olfirh
BEld Fig. 21aRd &<, 0.35+£0.16, 0.67=0.32,
1.13+0.21, 1.27%0.32, 1.31+0.34ug/mlT&d >t
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Table 4 Comparison of Minimal Inhibitory Concentrations
(MICs) of Sparfloxacin (SPFX) and Ofloxacin (OFLX)
against Various Atypical Mycobacteria

MIC (1g/ml)

Strains :
SPFX OFLX

M. kansasii ATCC 12478 <0.08 0.32
M. kansasiit Kimura 0.16 0.63
M. fortuitum ATCC 6841 =0.08 0.16
M. fortuitum ATCC 14407 =0.08 0.32
M. chelonae ATCC 19977 * 10<< 10<<
M. chelonae ATCC Ryder * 10<< 10<C
M. chelonae NCTC 946 * * 0.63 2.5
M. scrofulaceum ATCC 15987 =0.08 0.63
M. nonchromogenicum ATCC 19530 1.25 5
M. xenopi ATCC 19250 =0.08 0.63
M. gordonae ATCC 14470 =0.08 0.63

*

(1 g/ml)
2.0r

Mean £ S.D.(n=3)
1.5F

1.0r

0.5

Serum concentration of sparfloxacin

1 1 1 1 L
0 1 2 4 6 (hr)
Time after administration

Fig. 2 Serum Concentration of Sparfloxacin
during Multiple

(200 mg x 1/day)

Oral Administration

] %

HricEsnte=a—*%/ 0 A SPFX A
Streptococcus pneumoniae, methicillinresistant
Staphylococcus aureus %EL7 7 LGRS & 6}
Pseudomonas aeruginosa 5ED 7 7 LEHHE, &
51212 Mycoplasma, Chlamydia 75 &1L < PLE
EMEGELTBY, ZOENIANBED S bERNH
HEEs ST 2™, KFIBEFEO =2 —+/
o vHlohTHEBHBE IS L TRb I in vitro
FEEEAEL TV T EAEESFTTIRBRELTL
390 4 AROKEHIELTO 4 5Ud - 1o

M. chelonae subsp. abscessus
* x M. chelonae subsp. chelonae

Tbb, EEEAEKOEEEZR N “actual
count 7 % H W CAK|OFEREIBE I3 5 MIC %=
MWEL, ANEREEHRETZEickD, 9, (1) K
FN FEAE IR E L CHREEH S T 5 OFLX %
L6 B EERS R E B L S 20 E0ERTT 5, (2) 8
B CIE S RS E B I WER L>>$H % OFLX
Tt A RS RE 1o L T b BRI A I 72 U CHFRE
TELhEPERIT B, (8) IFETRRBEREAE, FF
I MAC JEYEDRBER LD 5 20E» 2R 5,
BLOMW@ BELT M. avium & M. intracel-
Wwlare ORI = 2 —F 7 o VIRSZHOZEENED S
NBEDELERNTZTETH -1

T4, FERKEICHT 2 in vitro BIETGHEICDWTHE,
A OBETIE Table 1 1c/Rd & < AFID OFLX &
PEEERGE IS X B MIC 13 0.16~0.32 ug/ml TH D,
OFLX &0 2 EEBNL T Wiz, AK200mg 1 H 1 [EH%
5% 15 BL Lk Lk cosa, %51, 2, 4,
6 BRI OMPEERZNZN0.35£0.16, 0.67=
0.32, 1.13+0.21, 1.27+0.32, 1.31£0.34pg/ml T
H, 1, BE~OBITRIE102~245 %" TH 5
CEEERT B EMBHAEICH L TOFLX 28 5ic b
[\ 3RS RSP cE 2 b L Bbhi,

OFLX Mkt it % AF|o MIC i3 0. 63~1. 25
pwg/mlTH v, OFLX BHREE ICx3 5 MIC &b
1~3FEMAERL, AKE OFLX & ORI IZE
RXRMENED Shtz, L L, BIBOENEIRELEE
4 % & OFLX Tt #EEHERFS AR 16 L T S ERIRSIR

J— 10_
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PR ONBAGEENRIZS N BFEREEbhn i,

RiT, AR OIEEMBREKGUEREE E L TorEE
HIZO>WTKREILAZEZ A, M. avium & M. intra-
cellulare 1=x49 % MIC & Table2, 31T/R L 7225,
M. avium Tl MIC 1.25 ug/ml VI N OEFEIZ 11 ¥
7Rk (63.6%) AonteDicwt L, M. intracellu-
lare Tid 23kt MIC 1.25 ug/ml LI F OE#kI 1 £
b7, 1THR (73.9%) 3 MIC10 ug/ml Ll ETH -
72o TOTEE M avium & M. intracellulare & ®
filic=a—F/ v vyHIcHT 2EZHEDENH D, M.
avium 13 M. intracellulare 1I2H.L, =2 —% 8oV
Blicst L CEIFBESEHAB L TWB T LA RL TV 3,
COMIZD>VTREMS™ & THIL FEREEH % F W /2
FERICBOWCEREOREREREL TV 5, Lichi-T
AH D Z DENENED SARFNE M. avium BEEGRE
DOV EDD candidate 1T H B3 bDEEbh, Al
DS BEICBIF S MAC BEYEDOKIHH M. avium
KEBbDTHEY CELAEEZLEWMTH A,

Z O DIEETIGURE T T 2 AFID in vitro HIE
WA U/ RTE T3 M. chelonae subsp.
abscessus 2R IETRTRIFTH O, KK OEKNE)
EMSIRWITNOBGIEICH L TOIRREEE 205 5 b
D EHEES NI,

5B, AFIOBWERIC> VTR, BESIHRRICS
W 3956 Bl &St R ICHA S N, FD 5B D 196 f
4.95%) IK@ED SN, ZOFEL SO RBEL, WEHED
THALZRIEIR, RBEFEOBBIERTH - e LES LTV
5, MERIRER 21T 556, PUREIREIGHE 3 fth O YT 1
WUEMicbhic 20, AAIORIWER, RFicERBEE
KOWTIR+HAT &2 EDEERELE, BELEEH
%o

Pb%xF EDBE, M. intracellulare, M. chelonae
subsp. abscessus LIZA OHIEREIEGE I LT, AH|
BRI E NSRS h R THh >, LdL, &
DFEREIAFID in vitro PIETEME & ANERED 0> 5
HESNILDTHY, 4% in vivo HBEEWE %
BT U7tk BRNREMR T 2HENH A S,

¥ & O

s hic+ 7 o &l sparfloxacin (SPFX)
DHETEGTRRERGUEIEHEE & L CORFEM I > W TRET
L, YForR%EE

(1) SPFX D#EHBEICNT % in vitro HiEEM
Z/NIEEHLE “actual count 7 ZHWTHRET L &
2%, SPFX 3, M. tuberculosis (ofloxacin Mtk
b EL), —HD M. avium, M. kansasii, M. for-
tuitum, M. chelonae subsp. chelonae, M. scro-

fulaceum, M. nonchromogenicum, M. xenopi,
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M. gordonae <3t L CREFS in vitro PLEIEMAE
LTHED, ZOHEIEMZ ofloxacin L EN TV,

(2) SPFX 200 mg 1 H 1 [a)#H S <85 h 3
W 1L BYE AT 0.3540. 16 ug/ml, 5 1 B5RHE% 0. 67
+0.32 ug/ml, %5 2 KRtk 1.13+0.21 ug/ml, #
5 4 W% 1.2720.32 ug/ml, %5 6ER% 1.31+
0.34 ug/ml TH - 1z,

(8) SPFX @ in vitro BUETEM & (ANEIRED SHEE
9 5&, SPFX & M. intracellulare, M. chelonae
subsp. abscessus LA DHTEERGYE 1T L THERRY
HHEL SN 2,
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