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Hajime SAITO, Katsumasa SATO, Haruaki TOMIOKA and Takashi WATANABE

(Received for publication January 24, 1987)

In vitro and in vivo antimycobacterial activities of new quinolones, norfloxacin
(NFLX), ofloxacin (OFLX) and ciprofloxacin (CPFX) were studied and the following
results were obtained.

With regard to the in vitro activity of the quinolones against various pathogenic
mycobacteria evaluated by agar dilution method, it was found that these quinolones were
appreciably active against M. tuberculosis (MICoo =0.8-3.13 #g/ml), M. kansasii (for
OFLX and CPFX 1.6 #g/ml), M. marinum (for CPFX, 0.8 #g/ml) and M. fortuitum (0.2—
0.8 #g/ml), while they showed only a low activity against M. scrofulaceum, M. avium
complex and M. chelonae. The activity was highest in CPFX, intermediate in OFLX and
lowest in NFLX.

Antimicrobial activity of 1 #g/ml of the quinolones against M. fortuitum growing in
Dubos Tween—albumin medium or resting in phosphate buffered saline was studied. All
agents showed antimicrobial activity against the organisms in both cases, whereas NFLX
showed only a weak bacteriostatic action on the organisms growing in Dubos Tween—
albumin medium. The activity of CPFX was higher than that of OFLX.

The quinolones were found to have microbicidal activity against M. fortuitum
phagocytosed in murine peritoneal macrophages and the activity was highest in CPFX,
intermediate in OFLX and lowest in NFLX.

OFLX and CPFX showed the therapeutic effects against experimental murine infection
due to M. fortuitum when each agént was given orally to mice 24h after infection at the
dose of 1 mg per mouse once daily, 6 times a week, for 4 weeks, but NFLX did not.

*From the Department of Microbiology and Immunology, Shimane Medical University,
Izumo 693 Japan.
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norfloxacin, ofloxacin & ¥ ciprofloxacin (3 nali-
dixic acid E BEBEHICEU LD THBH, £0DH
B7EM 13 nalidixic acid ickb LT, HOAVIE
B %A L, nalidixic acid it xf L T TH 5
Pseudomonas aeruginosa® —# D 7' 7 L BHEKE
HECH L THENHENERT I ENTMONTY
31,

L T AT, “nontuberculous mycobacteria” SiED
s, 2 ORKEII S 5 BEROER B ED
LNTVBH, FOHkEEHICd 5 BEZ MR —RITE
P, ZoEOHEIC LB b ORPEIEICHT SR
{LEfERIDB WS, FosERIoRREIEREETN
5LTATHD, bo&b, Mycobacterium kansa-
sii iext U T rifampicin 2 & 2 FRBESEY
THBID LR EIKHALNTNBLEIATHY, &
t2 M. fortuitum % M. chelonae i< 4 5 BN T
FlicBT 8GO bHOND.

4@, F4 I “nontuberculous mycobacteria” IT
x4 5 i EAER DO —B L L T norfloxacin,
ofloxacin & U ciprofloxacin DB HEEICXH T 5
in vitro ViBEMEZ LB L, Bicz R, FicE
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IZoWTR, T LEADERE M. fortuitum B4
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LITHET 5,
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1. SEHIBSZ:ER

1) Bk : M. tuberculosis 25 ¥, M. kansasiil9
¥ , M. marinum 104 , M. scrofulaceum 19 ¥k,
M. avium complex 56 ¥k, M. fortuitum 20 ¥k, M.
chelonae subsp. abscessus 20 kMU M. chelonae
subsp. chelonae?20 RDaT 189 KT, o ICEERMEL
L et NI M, tuberculosis & M. avium com-
plexD—EWARWTIZ TN TN ETREE NI
EHRER O, 050 H) HLEERRER THI0EXFE
WET, HEEHBEX2%7 ) €Y VIl Miller—
Hinton R EHR £ CHERERE L, £UCBIEEEH
B LT Dubos ii&EE I CHBEIEE L, 4°CIKREL

fzo 7 LT, HiCEEAFEE Dubos AEHICHEREL,
37°C (M. marinum & U M. chelonae subsp. che-
lonael3 33°C), 3~7 HEEHEL /. bDEERICHL 72,

2 ) #¥ Al : norfloxacin (NFLX) (% #k # 3£),
ofloxacin (OFLX) (%—%¥) KU ciprofloxacin
(CPFX) (o34 = vEEE) %L 7,

3) HHk:100~0.025¢g/mlicE 3 2 fEREAR
HHNEH THI0ERER(EBFRRER), $7032%7
) & 1) v Miiller—Hinton ZEXEAR GHREBRER)
iz, Dubos &5 i 1 HE & R 2 WV TH
108 CFU/mlicFHR « ABIL 2 bDD 5u L% Micro-
planter (Model MIT-P, £AMSHER, H5) TH
L, BEVEETIZ5 % CO: F37°C (M. marinum
12 33°C), 148, FEBHBETIES% CO: T37C
(M. chelonae subsp. chelonae i3 33°C), 7 H¥E#E#&
KBRS 13 5 IUTORERE LA ONLE -
1o & T ADIEHEE & HAR I 2 B/ NFEERILRE
(MIC) &LTHDLE,

2. REfEH

NFLX, OFLX U CPFX O& lug/mlE&EH 5
Wi3FESEE Dubos AR E 7213 ) Y REHEA FK
(PBS) & 5 mlAxRRE (145 X 15mm) AN,
Z 1 iT Dubos & ik EHiEE & D M. fortuitum ATCC
6841 ¥kDH 10 2 2 ERE L, 37°C, THRIKHI-T
EELL, 2OMEHABOHBE 2% 7)) N
Miiller—Hinton ZERAR % W TEHAIL 72,

3. =707y — VRERICKRITTHR

8 ~ 108D C3H/HeN R~ v 2 (HEF + —
VR ) sN=) T Zymosan A (Sigma Chemical Co.,
M.O., U.S. A) O 1lmg #EEANEERIBHIC
1 % R41mE (FBS) i Hanks’ balanced salt
solution (HBSS) THEREHME (PEC) &ML,
[l THe#E%, 10 % FBS il RPMI 1640 Hiih (H7KS®
) iK1 x 108 /mlicE bk icFEESEI, £LT
Z D{NATE R D 1 ml% 16 mm D well (Corning
Glass Works, N. Y., U.S. A.)) HT, 5%CO: T,
37°C, 3WEfkE#E%, 1% FBS N HBSS TékE L T3
NEEMELEREL, BoniffEHMR%E~ 7077 —
Y (M¢) ELTHWVW, D M¢ fildic, 10 % FBS
0 RPMI 1640 ¥ #hic & 3 M. fortuitum ATCC 6841
Bk (108 CFU/mD ® 1 ml%EMA, 5% CO:
TT3r°Cc, 2R HE%, | % FBSMHBSS T5[H
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B L1, £ LTt NFLX, OFLX % U CPFX
D0.4F32 ng/mlEBEIIHESEE 10% FBS iin
RPMI 1640 52#1> 2 ml %#MMZ, 5% CO: FT37C,
WBEFIC DI > THE L, oM, EREEENR
T3 1 H 200, FEEEMe B e, BrAmiiisg
well 2 PBS T##HH%, 1 mlO#E&E/KEMAT37C,
20 I ER, 2 EEBEOEAKD I mIEMATIH
MBEFHAEL, 850/ Mo MIBREEE 2% 7Y
Y il Muller—Hinton X £ H Fic B U CaHiHl
L7z, fi5, plastic sheet ki Ei2 L7z & IR T54E
TTHRELI Mg CHRAEBIRBTHEHEL, KiFNIC
BA%ZEDH LT Giemsa L, BAMSET T Mo
ZHEE LI

4. FEBRI M. fortuitum Be= v 2 Dbk

5 B#D ddY R~ v 2 (FEEEREYELEHEME
&) I M. fortuitum 18367 % ® 1.8 x 10" CFU % &
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BIRNEREL, 2oREBL0 18 1M, B6[E, 48R
IZHiz- T, NFLX, OFLX ¥ 7:i13 CPFX 0 8/Kic
£5%10mg/mlED 0.1 ml (1 mg) %, /B~
YRATRAEKD 0 1 mlEy vy FEHOTROKES L
7o 2 LT, B4t A spinning disease #EDH &
LB 1 EIOEEREETV, o1 BE, 2RO
4 BRICER, HIRL T, NEOARNKEOBRELY
ICHIE & O OEDORITIEBEEIT- 18,

& e

1. REEE

Tablel it/"R9g L Hic, NFLX, OFLX XU CPFX
DERNTNDERI S M. fortuitum iICx L THR SO
HEMEZ/R L, REICKHT 5 MICw 3201 %0 0.8,
0.4 %V 0.2ug/mlTH-710 T, THOHESFNT M.
tuberculosis (MICw =3.13 (NFLX), 0.8 (OFLX,

Table 1. In Vitro Antimycobacterial Activity of New Quinolones, NFLX, OFLX and CPFX
MICs (#g/m!l)
Number
of NFLX OFLX CPFX
strains
MIC MIC
Range MICSOa) MIC%b) Range MIC50 MICQO Range 50 90
M. tuberculosis 25 1.6 -3.13 3.13 3.13 0.4 -1.6 0.8 0.8 0.2.-0.8 0.4 0.8
M. kansasii 19 1.6 — 50 3.13 12.5 0.4 - 25 0.8 1.6 0.2 -3.13 0.4 1.6
M. marinum 10 1.6 —6.25 3.13 6.25 0.8 -6.25 1.6 6.25 0.4 -0.8 0.8 0.8
M. scrofulaceum 19 1.6 —100 12.5 100 0.8 - 50 3.13 25 0.4 - 50 3.13 25
M. avium complex 56 1.6 =100 50 100 0.8 —100 25 50 0.4 - 50 6.25 25
M. fortuitum 20 0.4 -1.6 0.8 0.8 0.2 -0.8 0.4 0.4 0.05-0.2 0.1 0.2
M. chelonae (abscessus) 20 50 —=>100{ >100 >100 12.5 —>100] 50 100 1.6 - 25 6.25 25
M. chelonae (chelonae) 20 1.6 — 50 3.13 50 0.8 — 50 3.13 50 0.1 -6.25 0.4 6.25
a) MIC at which 50% of the strains was inhibited.
b) MIC at which 90% of the strains was inhibited.
r A. Dubos Tween-albumin medium [ B. Phosphate buffered saline
8 r o o o
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Fig. 1. Antimicrobial effects of new quinolones against M. fortuitum grow-
ing in Dubos Tween—albumin medium (A) and resting in phosphate buf-

fered saline (B).Each agent was added to the incubation mixture at the con-
centration of 1 #g/m/.
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CPFX) ug/ml), M. kansasii (MICw»=1.6¢g/ml
(OFLX, CPFX))ittric M. marinum (MICw» = 6.25
(NFLX, OFLX), 0.8 (CPFX) ug/ml it L Td
hEgwy s REEEZR LoD,
M. avium complex, M. chelonae subsp. abscessus
A Fic M. chelonae subsp. chelonae icxfd 5 HiEHE
(2, CPFX ® M. chelonae subsp. chelonae T}
T AHEEN (MICe=6.25ug/m!) 2#BVT, 0T
NHPVHDTH B LD -1, T, HEFEED
RIS, —fEficu - T, CPFX=0FLX>NFLX ¢&
WoTEWVWKH>TH-T
2. BEEH

M., scrofulaceum,

Dubos # #iEHich T3, Fig.1 AlIK/RT £ S,

CPFX i ¥ ic OFLX & b iT M. fortuitum iXf L T
BOREEEZRL, 20202 RU 5 BRICESICK
B L7chs, NFLX i 2 SIic e THREEIZSES,
BREE DIEREINEIDSA SN ICBE IS - 12, f5, PBS
hTDZ N SEHFD M, fortuitum BREHEIC DWVWTH
B4 Fig. 1 BioRd&5ic, 1ug/ml® NFLX, OFLX
KU CPFX & 0 10 Brfdlg ik 0 A BB IE T h T hiy
1/72, 1/10 K% 1/100 icBD>T 3 &0 -1
PlEoi#E L b, NFLX, OFLX XU CPFX ® M,
Sfortuitum T34 ARETE R DRI CPFX > OFLX
>NFLX Th3dDEBbHbb,

3. =/ 07— ORERICRITH/ o v REROD

EUES
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Fig. 2itRrd&5ic, NFLX, OFLX XU CPFX OW
THhOEH & M¢ OHKEA M. fortuitum REXHE
RER IR Lok, ZO/ERIR CPFX SR bENT

Y, RWOTOFLX, NFLX DOIET® > 72,

4. M. fortuitum &g~ v Rk d BIEHNR

M. fortuitum B < v R TERNEREICL S
spinning disease E BOMBEHHRE S slE IS h
BW T Lps, BRHOBBHRAUEIFEL LTINS
2L L TIT-7%o £, spinning disease ICTD\
ThHBE, BREIBETRIBEDAK 53 NFLX
BERTHRFID~ Y RICZDRBRBA LNIDIXEL
T, OFLX#¥5#8TI370 %, CPFX 58 Ti260%
KEE -1, BRPEUBBIRIEEER2ED< I RICE
WT HLFIBRIET BICE > (TableF ), Table2id

Table 2. Effects of New Quinolones on the
Incidence of Gross Renal Lesions in M.
fortuiitum—Infected Micea)

Weeks Renal lesions
after (No. of mice with

infection lesions/total)
Control 2 5/5
: 4 5/5
NFLX 2 5/5
4 5/5
OFLX 2 4/5
4 1/56
CPFX 2 4/5
4 1/5

a) The experimental condition was the same as
shown in Fig, 3.

NFLX, OFLX kU CPFX Dih#shR 4 B OWIRHIRK
%@%ﬁ%ﬁ&x DHbDTH S, NFLX #5HTIE
K5 2 RU 4 BRICBWVT2FICBERELS O,
r‘*aﬁ%’ﬂ&i 2 SN1E - ths, OFLX kU CPFX #
B TREGIABEAROBRRL L bICHBREICKY 5
L0 OBREORBFBEIRBOT H B8P >1 K
KB LD OBTEEKOHRICOVWTH B L, Fig. 3ITR
T &Iic, NFLX BEBTREROLZEBEEL T
BRICBT S EFBEERSB LN > 12H, OFLX K&
U CPFX # 58 TR IBIIRAMRIHEEELE LD, & biex
BEICBI3L0 bERELZETHA LN, BICTKED
% (Fig. &) k20w TAB L, BRft7T~148%
HicB O THBELBER L 2MbTL2Fl0~ Y RIT
BOT—EHRREDLA SN, Z0D% OFLX diTF
I CPFX &5 8 iIcH > CiFEIEL, B4 B%IC
3 EBBPHOBELDBZNTNT.I RV 10.2 BDH
mhs ohioicst U, stBElEvic NFLX #&5.8
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* : Significantly different from control at p

<0.05.

Fig. 3. Number of organisms in the kidneys
of mice infected with M. fortuitum and treated
with new quinolones. Bar : Mean * SE.

KB TITRGE 4 BRICE S SBRERIOKREIREIET 3
C &‘ifib)’)f:o

£ - 3

4H, ®er k¥ o v REH (NFLX, OFLX kU
CPFX) D#BRFRMIBRE ICX 9 5 in vitro BLEHE
AZBRFREICK > TRET LTco ZDHER, ChoX
KD WEF N M. tuberculosis i M. fortuitum
et L CHRVHEFEREZRL (MICo=%3.13~0.8
1eg/mlKRV0.8~0.2ug/mb, £/ M. kansasiiic
%t L Tid OFLX % CPFX (MICw = % 1.6 ug/ml)
», M. marinum it U Cid CPFX (MIC» = 0.8
pg/mb HBEOCHEEEHEEF L, MAIS (M.
avium—intracellulare—scrofulaceum) complex ifi
T M., chelonae iTXt 9 5 &IV T L DSBS i
& 17z, Tsukamura'® 3 OFLX ® M. tuberculo-
sis, M. kansasii, M. marinum, M. scrofulaceum,
M. avium complex, M. fortuitum, M. chelonae
subsp. abscessus & ¥ M. chelonae subsp. chelo-
nae iCX9 % in vitro BLEETEME % /NI B 1% O TR
HUBEE R LD THIOBRE AW TR L& GE
WA ; LITEE) LA2HEdTsE, ZOMICw 3%ZH
10 2.5 0.8, 1.25 (1.6), 2.5 (6.25), 5 (25), 10
(50), 1.25 (0.4), > 20 (100) % U 10 (50) ¢ g/ml



292

D&HTHD, Gay b ® {3 M. tuberculosis, M.
kansasii, M. avium complex, M. fortuitum KU
M. chelonae T4 5 CPFXDHEEMNAT7TH10 X
EHABAOCCTRAELLETA, ZO MICw 202N
1 (0.8),4 (1.6), 16 (25),0.25 (0.2) %U 8 (subsp.
abscessus = 25 £ g/ml, subsp. chelonae =6.25u1g/
ml TH O, NFLX O N SHBREICKd 5 bigdiEt
X CPFX &0 &1Ed > 7o BTV 3, Fenlon &
Cynamon 3, TH10 X EE# % AV CRIEOKRE %
T-7& T A, M, tuberculosis it 4 %5 NFLX,
OFLX U CPFX ® MICw i3z v 214 (3.13), 1
0.8) % 0.5 (0.8) ug/ml, Ttz M. intracellulare
iTXd %5 OFLX RU CPFX D Z id& 4 8 (50) kU
2 (25) ug/mlTH » 2 E V5, B S ™ i3 NFLX,
OFLX & U CPFX @ M. tuberculosis (5 ), M.
kansasii (4 ¥k), M. avium complex (6 #) K’O¥
M. fortuitum (3#) o4 % BB IE M 2 /N 8
AHOCTRHELILETA , OFLX ® MIC BFzhzh
0.32~ 1.25, 0.32~0.63, 0.32~ 2.5 % 0.32ug/
mlTH v, CPFX OHlE I OFLX & 213 E%ED
HH0EFPREHL, NFLX FHEITEE, - 2 BT
5o L L7c ADHE & Bk DRE S IS ERSMH %R
IKLTWa7Y), BHICHEKYT 2 LidTEigugs,
NFLX, OFLX %0 CPFX ®# / v YZREHK|D> 5,
13 &b OFLX & CPFX i3 M. tuberculosis, M.
kansasii XU M. fortuitum it L CTENTC in vitro
REERAEB L, $2an o+ o vRERID in vitro
PREEEDME S 13 CPFX Z OFLX > NFLX Th 5 &
Wo TEWEHicEbNns, # A SiIckiud OFLX i3
E + DI$ERIEDERICELTH Y 197, ZORhRF
rifampicin & » %% %48, kanamycin, ethiona-
mide & % W iZ cycloserine ICHAS EBENTVWS LD
TH5 L,

i L 9 3EBRE~ Y 2 M. fortuitum YL IC
9 % OFLX OB oW THE L, 2Ok
5 3AEIC K B b+ OB ICKd 2 AFIOEL
AR LIZEEEZB TV 5, SEOKREICBWT,
M. fortuitum ITXt 3 % in vitro HilEM: X CPFX >
OFLX > NFLX T&% » 7245, 25 L FNDOEAD
in vivo LEEMESZHTX 5 MICTH -7-DT, &
BT & 2 EERIN < v A BYMEIC T 5 T h SERI DGR
HRAE 1 mg OEOHEICE > TRET L7, £ DFRER,
NFLX Tt Z OEBEARF T E 18 - foh8, OFLX ifi
Uic CPFX TRIZIZRIBEOBRSIEHES RN S SN
1oo ALFEEREEANC X B BGLERICI W TR E RO M
AR NEENS T DG E2EGT 2 BEEBRFT
HHTERES>ETHHV BES ™ I khud NFLX,
OFLX XU CPFX® 2mg 2=y 2IicEO®RE L

B B2 Bo5 5

B, T T hoEH oI EE ORI 0.65, 25
RO 14pg/mlT, T DM OFLX & bEL,
DWW T CPFX, NFLX DIETH > &0, SRIDRK
PIBBEERICBO TR~ Y 25720 1 mg OEX%ES
LzDT, WFhoEHics g 3IMHhEE s FiE L &
D H{&<, NFLX DA TIRBRLERETH 5 M. fortui-
tum x93 5 MIC (0.8ug/mD XD HHEITEL 5
TV3bDEBbN 3, 1, FFIDS50 mg/kg %<
U ZICRORSE LIS 0BMBASREEE (0.4xg/
g2) b M. fortuitumitxt LT MICLLFTH 32,
WE-T, SEIOEBRRICB I 5 M, fortuitum BEGLiT
%t LT NFLX DS ERhTH - 7T & BARIDIMH & 5 0
EENEESED > EICERLTWE EBbN 5,
Zhicx LT, OFLX #t¥ic CPFX i€ » I3 BB
iKxtd 3 MIC &b % Wiz Wl Lo ic BmNigE
PRSI N, ZOHRBERBEDNRBLA LN bD L
EZTEDA,

HEHDOLZ L E—BIC T HBWVIEB Y v ERD< A
b Y x VIRERRITE LD EE BB I RN EEZEILNT
WAH, AREEREZE T LI BERbE MO0
TW3® , §iF, NFLX, OFLX %0 CPFX ) ¥
SNERDZ A b Yz VBB AEIERAE L, &
MPTHZOEMIZ CPFX DS b, ThoDERIDS
BEDGRBINEMZE 5 W REME AR L /- Bk d 5 4
EDBBEINTVE Y, f->TIDT &iF, BYEREND
ARFN D 3R E B O PEEM IR L 1R &
SEERRTEREITIRAE L 7o 2 h & ORSICAEINI & 5\ M 3 AESE
KGRI S N A AL S 5 b L Bbn b,

¥ & 00

¥ /o v R EH T d 5 norfloxacin (NFLX),
ofloxacin (OFLX) RU ciprofloxacin (CPFX) @
in vitro I T in vivo ETEMEZREF L, LITOHMR
181,

1) in vitro BEEEFR =B RBREIC K > TRET L
ETAH, WTHDER S M. fortuitum I U i< M.
tuberculosis iC 3t L T WEM AR Lz, 712, M.
kansasii iIC Xt L T OFLX & CPFX 43, M. mari-
num Tt U Cid CPFX DS WG 26 Licss,
MAIS complex ifi FiC M., chelonae it %t 4 % & 1%
FOBDTH-te Ft, TNHDF/ o VREHIODH
EiEHDO# X 13 CPFX = OFLX > NFLX Tdh - 720

2) 1 £g/ml®d NFLX, OFLX & 5% CPFX ®
Dubos &5 5 V0 id ) vEEEABKkPicBT 3
M. fortuitum 3% g%t D 3% & 13 CPFX > OFLX >
NFLX T&h » 720

3) wurfE~vsn T s - JIKARBS O M.
fortuitum T3t 3 ZREMEA DM S 13 CPFX > OFLX
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>NFLX TH D, ZOHRIIARBKELTDH -7,

4) KB M. fortuitum BE~ o X 1 mg DEH|
Z@6M@E (1[E,/8), 4BBicbi->TROKS L
&%, OFLX 001c CPFX 5B TGRS 5
nrcds, NFLX 5B TRA 018D - 1

E [33

B+ /o VRERE DS S N EREEE, 5k
WM T v ERICHEER LTI,

Al X DEFDO— L International Symposium
on New Quinolones (1986 7 H, Y2 #—7) i
BOTHE L,

X [

D T f8#: BAY o 9867 (ciprofloxacin) ®fi
B {E M, Chemotherapy, 33 (S—7) : 1, 1985,

2) Wolinsky, E. : Nontuberculous mycobacteria
and associated disease, Am Rev Respir Dis,
119 : 107, 1979.

3) TR - IEERRRBIAE DERRMIBIZE (55 3 )
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4) Bailey, W. B., Raleigh, J. W. et al. : Treat-
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in vivo susceptibility of atypical mycobacte-
ria to various drugs, Rev Infect Dis, 3 : 885,
1981.

6) Cynamon, M. H. and Patapow, A. : In vitro
susceptibility of Mycobacterium fortuitum to
cefoxitin, Antimicrob Agents Chemother,
19 : 205, 1981.

7) Dalovisio, J. R. and Pankey, G. A. : In vitro
susceptibility of Mycobacterium fortuitum
and Mycobacterium chelonei to amikacin, J
Infect Dis, 137 : 318, 1978.

8) Saito, H., Sato, K.

cefoxitine and cefotetan against Mycobac-

et al. : Activities of
terium fortuitum infections in mice, Anti-
microb Agents Chemother, 26 : 270, 1984.

9) Swenson, J. M., Thornsberry, C. et al. :Rapid-

ly growing mycobacteria: Testing of suscepti-
bility to 34 antimicrobial agents by broth
microdilution, Antimicrob Agents Chemo-
ther, 22 : 186, 1982.

HAR ¥Rk B/NREHRIEEBE (MIC) ©
AIEFEBEHRETIC OV T, Chemotherapy, 29 : 76,

10

~

293

1981.
11) Saito, H.
the pathogenicity for mice of Mycobacterium

and Tasaka, H.: Comparison of

fortuitum and Mycobacterium abscessus, J
Bacteriol, 99 : 851, 1969.

12) Tsukamura, M. : In vitro antimycobacterial
activity of new antibacterial substance DL—
8280— Differentiation between some species
of mycobacteria and related organisms by
the DL—8280 susceptibility test, Microbiol
Immunol, 27 : 1129, 1983.

13) Gay, J. D., DeYoung, D. R. et al. : In vitro
activities of norfloxacin and ciprofloxacin
against Mycobacterium tuberculosis, M.
avium complex, M. chelonei, M. fortuitum,
and M. kansasti, Antimicrob Agents Chemo-
ther, 26 : 94, 1984,

14) Fenlon, C. H. and Cynamon, M. H. : Compa-
rative in vitro activities of ciprofloxacin and
other 4—quinolones against Mycobacterium
tuberculosis and Mycobacterium intracellu-
lare, Antimicrob Agents Chemother, 29 :
386, 1986.

15) AT @ HE M : Ofloxacin, Ciprofloxacin 8 & U
norfloxacin OHREFKBEMILER O L, &%,
61 : 453, 1986.

16) Tsukamura, M., Nakamura, E.

Therapeutic effect of a new antibacterial

et al.

substance ofloxacin (DL—8280) on pulmonary
tuberculosis, Am Rev Respir Dis, 131 : 352,
1985.

17) HkhE#a « FrtEY'E Ofloxacin (DL 8280) @
ks sz ic x4 2 BIRMR (1 FRIRE OB,
#%, 60 : 365, 1985,

18) HATE M 4 : Ofloxacin @ i HIEERE~D#E
i, &%, 61:15, 1986.

19) Saito, H., Sato, K. et al. : In vitro and in
vivo susceptibilities of Mycobacterium fortui-
tum to ofloxacin (DL—8280), In Ishigami, J.
(ed.), Recent Advances in Chemotherapy,
Antimicrobial section, University of Tokyo
Press, Tokyo, p. 319, 1985.

20) A Bt : Mycobacterium fortuitum 38 LU
Mycobacterium chelonae IT & % fifi B YLfE— M.
fortuitum it 9 #|8B X M.chelonaefiE 4 #lDIE
BlhBmMERE—, 1%, 60 : 429, 1985.

21) HEBES T : HiE) FVBRTIER BAY o 9867
(ciprofloxacin) @ in vitro, in vivo FLE{ER,



294 WO EeRE% B5 5

Chemotherapy, 33 (S—7) : 18, 1985. vitro, Antimicrob Agents Chemother, 16 :
22) Fl Fiw : KEHYICB T B AM-T15 D Bioas- 554, 1979,
say iC & 2 AN B REICBId 5%, Chemothera-
Py, 29 (S—4) : 98, 1981.
23) Banck, G. and Forsgren, A. : Antibiotics

and suppression of lymphocyte function in

24) Forsgren, A., Bergh, A. K. et al.: Quino-
lones affect thymidine incorporation into the

DNA of human lymphocytes, Antimicrob
Agents Chemother, 29 : 506, 1986.



