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ANTIMYCOBACTERIAL ACTIVITY OF A NEWLY SYNTHESIZED
FLUOROQUINOLONE, Y-26611

Haruaki TOMIOKA, Katsumasa SATO, Hajime SAITO *
and Yoshifumi IKEDA
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Y—26611, a newly developed fluoroquinolone having a morpholine moiety at the 7 posi-
tion was examined for in vitro antimycobacterial activity by the agar dilution method
using 7H11 medium. The MICy, values of Y—26611 were as follows : Mpycobacterium
tuberculosis (25 strains), 0.4ug/ml ; M. kansasii (19 strains), 6.25 ug/ml ; M. marinum (10
strains), 25 ug/ml ; M. scrofulaceum (19 strains), 50 ug/ml ; M. avium (18 strains), 50
ug/ml ; M. intracellulare (31 strains), >100 ug/ml ; M. fortuitum (20 strains), 0.4 ug/ml ;
M. chelonae subsp. abscessus (15 strains), >100 ug/ml ; and M. chelonae subsp. chelonae
(20 strains), 100 #g/ml. The MICs against M. tuberculosis and M. fortuitum were lower
than those of ofloxacin (OFLX), although it had somewhat higher MICs against M. avium
complex than OFLX. Antimicrobial activity of Y—-26611 against M. tuberculosis
phagocytosed in cultured murine peritoneal macrophages were somewhat lower, as compared
to that of OFLX. When M. fortuitum—infected (iv) A/J mice were treated with Y—26611 by
gavage at doses of 0.5~2 mg/mouse, once daily, six times per week, from day 1 for up to 4
weeks after infection, mice were protected from death and the number of CFU recovered
from their visceral organs, such as the lungs, spleen and kidneys were reduced. The
therapeutic efficacy of Y—26611 was similar as that of OFLX.
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Y-26611 (& REMRK PRI 3
THRUZENF ) YEREBA L7z = 2 — %/ o v REHIT,
75 LG « BHREICE L TIRIAVWIE A <7 v E
HL, 2OEHRKENTH 57 Y-26611 D2 5 4[5
HEEE IS 2 B T IZBEF D norfloxacin (NFLX),
ofloxacin (OFLX), ciprofloxacin (CPFX) & D
—a—F/ o rHlLb b, FRIREIERGYED FEIE
RKETH B Streptococcus pneumoniae, Staphy-
lococcus aureus (MRSA %#5%), S. pyogenes IT
X9 % MICy (3 0.2ug/ml LITF &EL, £ 5 LK
HEE T LT, OFLX 8 & U NFLX & F 13 E%
DHE N ERT T EBMEEINTWAY, iy, EEBRY
2 U ARG T B AKID EDy fH IS, 775 &[G HRK
%eTid NFLX, OFLX # 3% \Wid CPFX &b b 4 5L
EHEL, 75 2BBEHRELETIE OFLX Lh &%
PE VA NFLX K0 {EL, BhiopEdRrs@Zvohn
T3,

A, bhbhid=a—F/ o vREFOH~< A a3,
77 TEMEHEEO—BRE LT Y-26611 D in vitro
WX in vivo IEHEIC>WTHRET L, BHTFoMR%EE
12D T NHRET 5,

MEEHER

1. HEEEA

Y -26611 i v'ic £ DxtE & LT ofloxacin (OFLX)
GE—83) 2 MV,

2. R

in vitro PIETEHOREHCIIEERED Mycobac-
terium tuberculosis 25 ¥, M. kansasii 19 ¥, M.
marinum 10 #%, M. scrofulaceum 19 #%, M. avium
18 #, M. intracellulare 31 ¥, M. fortuitum 20
¥R, M. chelonae subsp. chelonae 20 B XU M.
chelone subsp. abscessus 15 %, F oo zEKY
TRREFEERICIE M. fortuitum ATCC 23010 #R%&H W72,
3B, M. avium WIT M. intracellulare 13 Gen—
Probe® Rapid Diagnostic System (Gen—Probe
Inc., San Diego, Calif., USA) Z#HWTREIES
bOThHY, WINOEKRGRE, FH, BRTEEL
EEH L1,

3. MIC HlEHk

HAA et e 12 (cHE U TiT - 1o DB,
THY £t (Difco) th 37°C (M. marinum, M. che-
lonae subsp. chelonae i 33°C), ODsynm =0.1 173
B THAELLEARBEEMTH 10°CFU/ml 12753
XOWWHFHBE L, TOHPEKD 5 1l % 100~0.025
pg/ml B 5 2 ERBERRER X EF T 5 THIL

M meTE B TS

#K (Difco) W Licy 7 v 735 vy — (EARSIE
Fr, e 2HWTX#Hy L, 31°C (M. marinum,
M. chelonae subsp. chelonae & 33°C) <, HaH¥
BEIRTH, FEXREHEE 14 AEERICERNO MIC
ERD I,

4. HLEEY

HA SLC LA L A/d Rilfivic BALB/c %
B~ 2 & H Wz,

5. vv 2w 07y —Y (Mg) REEAE M.
tuberculosis <Xt 9 % FLEIEH

Mg FBERO HEY icht - TR, #BL, T15b
%, Zymosan A (Sigma) 1mg % BALB/c %~
v 2 (108#) OEPEN~&E L, 204 HRIC1%
HRERIMEEN Hanks’ balanced salt solution (FBS
—HBSS) THEMEREMEERRL, CokdiclT
B o Nkl sii®k, 10 % FBS—RPMI 1640 15t
(FBS-RPMD (H/K®IE) cZFH#EsE, D 1ml
(1 x10%) % 16mm D& well (Corning Glass
Works, USA) icAh, 5%C0, FT, 37°C, 2R
&M%, FBS—HBSS ©itif L CETEkMmazREL,
{onifEEMmE Mg & LTHV T,

D Mg #lT M. tuberculosis HyRv #d FBS
~RPMI 2 & 5 Bt (2 x10° CFU/ml) ® 1ml
A, 5%CO, BEET 37°C, 1R ER, FBS—
HBSS T#E L, EEREEREL 72, Thic Y-26611
5 0IF OFLX (1 8&U 10ug/ml) 5&8%F FBS—
RPMI @ 1ml %2h0AT5 AREEE (18 1 =EHIEE)
Uto 2L T, BEROAEY icLicti-T, Mg WOHE
® CFU % TH11 #KE, 5% CO, HET < 37°C, 14
HEREERICEE L, —7F, LidEFA—&H TR
L7 Mg % Giemsa fol, ZTOHAEEEL, BiE%E
Mg &7 ® CFU TR LT,

6. KEM<Y 2 M. fortuitum EAITKd BiGH#
2hiR

M. fortuitum ATCC 23010 ¥k®0.2ml (2 x107
CFU) % A/J R~ 2 (58 ©REIRN~HEE
L, ZOEHEY Y-266113 % id OFLX © 2.5 %
TISETITLEH0.2% Tween 80 /KiT & 2 BEIK D
0.1ml (0.5, 18XV 2mg) 21H1[E, @H6E, 4
BRicbr-THY v FERAVTROKE L, ZLT,
B0 spinning disease DFHOICHIELEHEHE]
]|, BILKEAITIIZEOE, ALK b DIERG
B HBICER KR LT, NEORBKREDOHFES L
LEEABIEL, SOHMoNEY it-1T, i, M
BLUBA CFU % THI11 #RERZHWTHIE L 7,

L S
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Table 1. MICs of New Quinolones, Y—26611 and Ofloxacin, against
Mycobacteria
MIC (ug/ml)

Species No.

of Y —-26611 Ofloxacin

strains
MICs,  MICq MIC;, MICy

M. tuberculosis 25 0.2 0.4 0.8 0.8
M. kansasii 19 1.6 6.25 0.8 3.13
M. marinum 10 6. 25 25 6.25 25
M. scrofulaceum 19 3.13 50 6.25 25
M. avium 18 12.5 50 12.5 50
M. intracellulare 31 100 >100 25 50
M. fortuitum 20 0.4 0.4 0.4 0.8
M. chelonae (abscessus) 15 100 >100 100 >100
M. chelonae (chelonae) 20 12.5 100 12.5 50

Table 2. Activities of New Quinolones, Y—26611 and Ofloxacin,
against M. tuberculosis HyRv Phagocytosed in Murine Peritoneal
Macrophages
CFU/100 macrophages
Drug Concentra-
tion Incubation time (days)
(ng/ml) 0
None — 9.940.5 26.0%£2.3 66.7+12.8
Y-26611 1 — 20.1%2.1 18.4+ 1.3
10 — 4.6%+0.5 1.8+ 0.2
Ofloxacin 1 — 13.2%0.9 11.0£ 2.0
10 — 1.6%0.2 0.8+ 0.3

REFPREHERER R Ic6 4 5 Y-26611 08 OFLX
DL~ A a2 F ) 7RI Table 1 IKRT LS TH
b, THbL, Y-26611 RERAEOFTS M. tuber-

" culosis, M. kansasii 88X M. fortuitum i<t LT
HWEHEBNHEEEEZE L, 20 MIC, RZhEh
0.4pg/ml, 6.25ug/ml BLV0.4pug/ml THYH, %
DMDFIRE I L Td T h Sicxtd 5 & [EkEZ OHiE
i OFLX 0z h E[EREEPETH L bDODLS T
»H ot

2. Mo NBER M. tuberculosis X9 A HETE
P

Table 2 IC/RT &I, M. tuberculosis B Mg
DEEBIEH~N Y-26611 D 1ug/ml HINC & 2@
TaPHsE I, FERIFERIERIC B 3 L b bR 3 Hi%
TR 2B %D, 5HBTIRKT 0MEAL SN,
72 10pg/ml DEMTIEENEFNHKI 82 BT 9T % b
DMEMA LN, LHLEAS, 20 Mp NHETE
i OFLX 1t~ 2 &§5<, 1 ug/ml #iFML 73
&, BH3IH%TIZ OFLX 0 2/3, 5H%TIZOF
LX 0% 3/5 ThH VY, 1 10ug/ml ZHRMLIEBET

lZnhZh OFLX O 1/300 1/2 OiEts s S hn
1T ER D 5 12,

3. FEBWI= Y 2 M. fortuitum RGN BIRE
R

Y-26611 & % W\ id OFLX 51 o icdE# 5 M.
Sortuitum EH= v 2D 28 HiZICB W B EERIT Fig.
WWRT LD TH B, HFEFE~y 2 TIRIEE6 HEI
EFISEEFE L oD icxt LT, Y-26611 @ 0.5, 14 %
Wi 2mg G vy 2ABOAEFRIVENS 80 % TH
b, 5 OFLX Tld 2mg H5HT100%, 0.5 &
Ulmg BEEHTEHIT60%BTH - 710

iz, Table 3 3 Fid~v v 2D AHE DR, spinning
disease HEOEME 2 DFHYIFAEH B L OBH
EOHMEZOREERLIZbDTH B, ThhSHh
5L, Y-26611 D1 dH 203 2mg Br5ick -
H5kd 5 VW IZER~ v 20BE L, REORD & BRE
DOFREFRE & = ORESIGEABEIC BT 5 L0 b
EThh, TOMEENT OFLX 5Bt VW bEKET
Hote

Spinning disease DFEHIT Y-26611 & % iz OF
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Fig. Comparative therapeutic efficacy of Y—26611 and oflo-
xacin in terms of survival rate of M. fortuitum—infected mice
Table 3. Therapeutic Efficacies of Y—26611 and Ofloxacin in Terms of Increase in Body Weight,
Incidence of Spinning Disease and Gross Renal Lesions of M. fortuitum—Infected Mice
Increse in Spinning Renal
Drug Dose No. Fate Survival body weight disease lesions®
(mg) of time (2)
mice (day) - + (day) - 1+ 2+
None - 10 Died 4~6 -6.0+0.2 10 0 0 0 10
Y -26611 0.5 1 Died 7 -8.5 1 0 0 0 1
4 Killed 28 -1.5+0.6 0 400 0 1 3
1.0 1 Died 3 -5.0 1 0 0 0 1
4 Killed 28 -2.4*1.5 0 412 3 0 1
2.0 1 Died 4 4.5 1 0 0 0 1
4 Killed 28 —-0.3+0.4 1 3016 4 0 0
Ofloxacin 0.5 2 Died 4~17 -6.5 2 0 0 0 2
3 Killed 28 -1.5%1.0 0 3016 0 0 3
1.0 2 Died 3~1 -7.0 2 0 0 0 2
3 Killed 28 0.5£1.0 1 2015 3 0 0
2.0 5 Killed 28 1.1+0.4 5 0 5 0 0

a) 1+, Small discrete lesions covering <25 % of surface ; 2+, confluent lesions covering 25~50 % of surface.

LX #58 &gt & 0Bl < BEFH (1:BLUA) <
WL LBYTREL ANk, 28 HOEMY
iZht - TEE L 8T I3 Y-26611 58 & OFLX
BEROMNI L, £/ OFLX 2mg HS5EE2KRVTIE
#E5& (05,1, 2mg) OB, TXTHBHWVIZE
EAETRTOEYICA SN,

Table 4 1 Y—26611 & 5 13 OFLX #&5if iz 3k
5 M. fortuitum BH~ v X DE#ERN CFU 2R L7

bDTH B, Y-26611 58 & OFLX 858 & &0
PTREREBHBEFEL TV ZDAHKESY, 3~T
HEHIEEL <y 2 THEEN CFU (ZIEEEIR
BicsdaknsFLIRAL, mBcEZRASHE
Doted, ZORERMNBFCBVTRECBITIZLD
L DHFETH -1, BB, Y-26611 dfitvic OFLX &
bMOBBROERBIEREAH SNED - 1,
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Table 4. Therapeutic Efficacies of Y—26611 and Ofloxacin in Terms of Splenomegaly and the
Number of CFU in the Visceral Organs of M. fortuitum—Infected Mice

Drug Dose No. Fate Survival Spleen / Log CFU/organ
(mg) of time bady weight
mice (day) (%) Lungs Spleen Kidneys
None - 10 Died 4~6 0.51+0.04 7.09%0. 07 6.02+0. 13 8.08=0.08
Y-26611 0.5 1 Died 7 0.47 5.01 5.18 5.21
4 Killed 28 0.96+£0.25  2.83+0.10 (L.77 3.28=+0.50
1.0 1 Died 3 0.45 5.39 5.96 5.88
4 Killed 28 0.74%0.15 2.18%0.24 1.92%£0.15 3.44%0. 46
2.0 1 Died 4 0.33 5.67 5. 44 5.17
4 Killed 28 1.07£0.09  2.04+0.16 (L.77 1.96+0.19
Ofloxacin 0.5 2 Died 4~1 0. 40 5.30 5.34 6.12
3 Killed 28 L15+0.04  2.58+0.11 (L.77 4.50%0. 21
1.0 2 Died 3~1 0. 44 5. 46 5.82 6. 31
3 Killed 28 1.05£0.58  2.63+0.08 (117 1.97+0.20
2.0 5 Killed 28 1.60£0.09  2.53+0.15 1.80£0. 04 (L.77
E -3 ¥F & 08

=a—%/ 0 vREH Y-26611 O—fHHE IcKtT 3
in vitro PiETEM I, OFLX 0#h kb binhd 3
VWRIEEFEZETHEEMESATVWAY, SEObID
NORKRIFFEHEDRE ST 2 KK D in vitro HiE
EE A 8 W M. tuberculosis i ¥ i M.
fortuitum @ 2EREICK LTl OFLX &0 b&ETFE
NIbDTH-teh, ZTOMMOEREICKT 5753 OF
LXEERES 2 VWRETHEEDTH - 7,

Y-26611 % = ¥ 21 50mg/kg K5 L 72 5E 0
MERE N Lug/ml THBE? 2HEL, AF0
1pg/ml W 0pug/ml D=2 a7 > —VHEER
M. tuberculosis i<xt9 2 PGS OFLX % h &
HEE L, £ 0F5E, Y-26611 1@ OFLX @ 1/2
D MICERTICbLhbboT, w707 — VHEE
BRI 2HE I3 OFLX 04590 ERATY
5HDDEHITH-To TN, Y-26611 45 OFLX
KHRT= 2707 7 —VRNDBITHENLEZ LItk B
boEBEbh s,

Y-26611 & OFLX ® M. fortuitum 1Z%t9 % MIC
W ERE (0.4ug/ml) THYH, Y-26611 Dfih~DF
TR OFLX kB 28 1/4 TH 3 bbb o,
FERII= 9 X M. fortuitum JERZITHS BIGHRIRIT
OFLX L BRERBETH -7/, 2O &3, BE
(NFLX, OFLX, CPFX) 0%/ o vHipt7 = 2%
AL [k, SERICHERZNES H 5 &+ 3 WMEDT %
B9 20, Y-266111C & HERIEIERH O & % AlhEM:
BiREEh LS,

(1) Y-26611 OREHPEEFEMHIREE IS 5 in vitro
PETEYE X Mycobacterium tuberculosis W0¥IC M.
XL TiE OFLX &b b5\, M.
kansasii, M. marinum, M. scrofulaceum, M.
avium, M. intracellulare ¥ XU M. chelonae 1Tt
L Tid OFLX 0z h L[EERED, HTHZ2bOTH-
7o

(2) Y-26611 0= 2JgE= s 07 > - VNKAR
M. tuberculosis <Xt9 2HiEEM I OFLX B
B5EDHPPELODTH o1,

(8) M. fortuitum B~ 2icxtd % Y-26611 ©
IERRIR G OFLX 1281 % L 3IER% TS - 12

X [

fortuttum
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