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BEI N B G AEEE (Shigella spp. 50 £k, Salmomnella spp. 2548, Escherichia coli 25
¥k, Campylobacter spp. 25#k, Vibrio parahaemolyticus 25%F) Xt 5 i/ NEBEHIEERE
(MIC) ##l%E L, nalidixic acid(NA), pipemidic acid (PPA), norfloxacin (NFLX), ofloxacin
(OFLX), enoxacin (ENX) 7g& LI Lz, 90% OB OREE X MHIT5 MIC (MIC,, Hifirix
wg/ml) 13, T-3262 2 L0 LT, £hZh 0.025 0.05 0.05 0.10, 0.39 TH-7o
Z DfEvx V. parahaemolyticus B { iz DEETLX, LDZEHID MICy » 1/4 LIFTH -1z
V. parahaemolyticus =543 5 MICyo i3, NFLX 530.20 THR H{E <, T-3262 |3 OFLX,ENX L [{
U< 0.39 THotoo V.parahaemolyticus » R  Effwest LT T-3262 12k T MICy 2MED -
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HIXBNICE T NA o MIC 2 100 L EoiftteE w35 T-3262 o MIC 11, S. flexneri
2FR1Z 0.05, S.typhimurium 182 0.20, C.jejuni 28R1C 0.10 F5 L 6.25 TH 7o
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T-3262 1% Fig. 1 @R+ LFERER L D=2 —F/ ko % s = v#| nalidixic acid (NA), pipemidic acid
=Y (UFNQ RoKRAOHEATH B, bhvbhil® (PPA) 7 &k H#E L,

HolgXERE T 5 Z oM O RBRENIE %R I. 8 & H &
NHlw, TRERES XCREE D DB I 1. BEAER
Shigella spp., Salmonella spp., Escherichia coli, Table 1 [ZRTEEX VI, W 1978 E0 D

Campylobacter spp., Vibrio parahaemolyticus iz ¥ 1987 H£¥ TORMICIHEAEER L OCREZEOHKEL LY
x5 MIC %L, MU NQ R¥EH norfloxacin HEXh, YHEBRWTRTFINTWREKTSH %,
(NFLX), ofloxacin (OFLX), enoxacin (ENX), 7 2. ¥ FI
T-3262 (‘&[l{k2#, Lot No.14 ; 915 ug Jifffi/mg),
norfloxacin (NFLX, Z#k#I3K, Lot No. 0418150 ; 1, 000
ug Fffi/mg), ofloxacin (OFLX, #i—#i3# Lot No.
112; 1,000 g Ji{fi/mg), enoxacin (ENX, kHAKL
# Lot No. ARZf, 922 ug Jifffi/mg), nalidixic acid

F
[N /N} N, ~CH3—©—503H'HZO
HeN FWCOOH (NA, #—83%, Lot No.51AF 97 ; 1,000 ug JJffi/

F

0 mg), pipemidic acid (PPA, KHAHBIF Lot No. A<
75 849 7 X DR, R
(+)~7-(3-amino-1-pyrrolibinyl) -6-fluro-1-(2, 4-difluo- j ng JIffi/mgd \J&@ﬁﬁ/ﬂi ﬁj #HED 1/10
rophenyl)-1,4-dihybro-4-oxo-1,8-naphthyribine-3-car- B 0.05N NaOH iz Lic s, WEAk T LT
boxylic acib p-toluensulfonate hydrate 1,000 g Jifli/ml DOFEEEIE T HH LIcERFNT,

Fig. 1. Chemical structure of T-3262. WL & bS53 hteRBBAOERTH Do

P T3 RFHCRR B 1-5-45
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Table 1. Bacterial strains tested

Bacterial species No. of strains

Shigella spp. 50

(S. dysenteriae 2)

(S. flexneri 17)

(S. boydii 1)

(S. sonnei 30)
Salmonella spp. 25
Escherichia coli 25

(enterotoxigenic 13)

(enteropathogenic 12)
Campylobacter spp. 25

(C. jejuni 24)

(C. coli 1)

Vibrio parahaemolyticus 25
3. MIC o@lE

MIC o@lEx, FAlE LT ARHREESHED
BN X - TfT e - 1o

1 B AR 1 2 v (R &, Wl
EIIRRENET 4 A 7 AR e, oS L Vibrio
Rz E% 0.5% sin Lico Fi1o Campylobacter
WE MBIy ~ BRI % 5% ML CEHEMR L
pet

2) oM : 1% (Campylobacter DHEHIL2 H)
B OB (108/ml) & 100 7R (108/ml) o HiK
¥, 37w vE— (EARBEI) CTPRICERL
o

3) 2% : Campylobacter |3, 7 = A, FiRK L b
GasPak Jar (BBL) N ¢, filia 31z, GasPak
(BBL) T#iiF& &tk L, 37°C T 44 BEREE Lz,
T oo, FR4HT 37°C, 18 REEE Lic,

4 HIE » BACERR A NE ORI E D&,
5allNoar=—i3HKE () LHELT MIC %k
beio

II. # R

Table 2~7 & Fig. 2~6 =& 3#| o MIC & % d 4y
iz iE S & 1emd, MIC 1 108/ml of & 108/ml o
ENR R HEIEEOMEEY () WITRLI, &b
MIC B (ug/ml) 13485 Lico MIC o437k 108/
ml DEDZIR Lic, ¥ cKAlL LT MIC 100 Ll Eod
BREMER & Lo

1. Shigella spp. (Table 2, Fig.2)

Shigella spp. 50 ¥Ricxf3 % T-3262 o MIC it
0.006 (0.013) %* 5 0.05 (0.20) TH H, MICy L
0.025 THoto ZHHLDEIIMOVWTHOER LD D
KAy » 72y MICqe DL T-3262 12 ¢k \» T NFLX,

Table 2. MICs of the six quinolones against
50 Shigella isolates

MIC (pg/ml)*
Drug
Range 50% 90%
0.006— 0.05 0.013 0.025
T-3262
(0.013— 0.20)" (0.025) (0.025)
NA 0.78 —100 1.56 1.56
(0.78 —100<) (1.56) (3.13)
0.78 —12.5 0.78 1.56
PPA
(0.78 =25 ) (1.56) (1.56)
0.025— 0.39 0.05 0.10
NFLX (0.10 — 0.78) (0.10) (0.10)
0.025— 0.39 0.05 0.10
LX
OF (0.05 — 0.39) (0.10) (0.10)
0.10 — 0.78 0.20 0.20
ENX
(0.10 — 1.56) (0.20) (0.20)

2 50% and 90% : MICs inhibiting 50% and 90% of
the strains.

b () :MICs at inoculum of 10% cfu/ml.
NA ! nalidixic acid PPA : pipemidic acid
NFLX : norfloxacin OFLX : ofloxacin
ENX ! enoxacin

1001 .
80 r//
&J 1
5 o60F = 21
S P I
5 & c'//,
2 gof / /
E ! i
E a0 // / i
3 /] !

J ! f MIC(ug/ml)
i 1 1 1 1 Il 1

0 L = L L
0.006 0.025  0.10 0.39 1.56 6.25 25 100
3 0.05 0.20 0.78 3.13 12.5 50 100<

0.01
T-3262| 15 29 4 2
NA 19 28 2
PPA 39 9 2
NFLX 1 31 16 2
OFLX 1 43 4 2
ENX 22 26 2
foculunn 107 )
NFLX:mnorfloxacin
Fig. 2. Distribution of MICs against

50 Shigella isolates.

OFLX 2M&<, &3 0.10, ENX 23 0.20 TH - %o
PPA % 1.56, NA X 1.56 (3.13) THh-71o NA
K3 DMLY 2 Bk (S flexneri) Bdbbhic (Bik)o
2. Salmonella spp. (Table 3, Fig.3)
Salmonella spp. 25 ¥kicx$% T-3262 oo MIC 1
i3 0.025 2% 0.20, MICg 1% 0.05 THhoto T h
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Table 3. MICs of the six quinolones against Table 4. MICs of the six quinolones against
25 Salmonella isolates 25 FEscherichia coli isolates
b MIC (ug/ml)? b MIC (ug/ml)*
ru; rug
& Range 50% 90% Range 50% 90%
T-3262 0.025— 0.20 0.05 0.05 T 3962 0.025—0.05 0.025 0.05
(0.025— 0.20)" (0.05) (0.05) (0.025--0.10)" (0.05) (0.05)
NA 3.13 —100< 3.13 6.25 NA 1.56 —6.25 3.13 3.13
(3.13 —100<) (6.25) (6.25) (1.56 —6.25) (6.25) (6.25)
PPA 1.56 —25 1.56 3.13 PPA 1.56 —3.13 1.56 3.13
(1.56 =50 ) (3.13) (3.13) (1.56 —3.13) (3.13) (3.13)
l\;"FLX 0.10 — 0.78 0.20 0.20 NFLX 0.10 —0.20 0.10 0.20
(0.10 — 1.56) (0.20) (0.20) (0.10 —0.20) (0.20) (0.20)
OFLX 0.10 — 0.78 0.20 0.20 OFLX 0.05 —0.20 0.10 0.20
(0.10 — 0.78) (0.20) (0.20) (0.10 —0.20) (0.20) (0.20)
ENX 0.20 — 1.56 0.39 0.39 ENX 0.20 —0.39 0.20 0.39
(0.20 — 1.56) (0.39) (0.39) (0.20 —0.39) (0.39) (0.39)

* 50% and 90% : MICs inhibiting 50% and 90% of * 50% and 90% : MICs inhibiting 50% and 90% of
the strains. the strains.

" () I MICs at an inoculum size of 108 cfu/ml. b () :MICs at an inoculum size of 10% cfu/ml.
NA ! nalidixic acid PPA : pipemidic acid NA ! nalidixic acid PPA  : pipemidic acid
NFLX : norfloxacin OFLX : ofloxacin NFLX : norfloxacin OFLX : ofloxacin
ENX ! enoxacin ENX : enoxacin

100
100 B /, ,7

© st /]

S 80 % [

£ & / S 6o

= 60F § F 5 &

g N =f o =

= ) o s 2 aor =

£ 40f s = w,/,/

g /I l" E :ul,ﬁ; H

£ 200 / / ; 3 =

S 1 i _ e MIC( gt /ml)

N / )} 1 1 1 1 L
o— . / L T M;I(“[”g |m“ Or5-006 0025 0,10 0.3 156 6 T
0.006 0025 0.0 _0.39 1.5 6.2 25 _ 100 0.013 0.05 0.20 078 313 125 50  100<
0.0130.05  0.20 0.78  3.13 12,5 50  100< 1 3262 13 12
T-3262] 2 22 1 NA 4 19 2
NA 17 7 1 LA 16 9
H‘)A, 15 9 1 NFLX 15 10
NFLX 11 13 1 OFLX 2 12 11
OFLX LU U ENX 1
ENX 11 13 1 NA  :nalidixic acid (‘)I"'I.’.\':nf]u.\:u‘»m (Inoculum: 10°/ml)
NA alidixic acid OFLX:ofloxacin (Inoculum: 10°/ml) PPA pipemidic acid  ENX tenoxacin

PPA :pipemidic acid  ENX :enoxacin NEFLX:norfloxacin

NFLX:norfloxacin
Fig.3. Distribution of MICs against Fig. 4. Distribution of MICs against
25 Salmonella isolates. 25 Escherichia coli isolates.

B OO EDEF] L b B E S 5 o fDEFD 5 0.05 (0.10), MICq (% 0.05 THotle ThbHD
MICy, (3 NFLX, OFLX 7% 0.20 ; ENX, 0.39 ; fEIfl D EDEF L D KD » Too fLDFEFD MIC,,
PPA,3.13; NA, 6.25 Tk 7o NATHERAS 1 # (S. 1z NFLX, OFLX % 0.20; ENX, 0.39; PPA, 3.13;

typhimurium) B> 6 hic (HEikdo NA, 3.18 (6.25) Th-feo NA MERZZHES hic
3. E.coli (Table 4, Fig.4) o to

E. coli 25 #fizxd % T-3262 o> MIC 3K 0. 025 7> 4. Campylobacter spp. (Table 5, Fig.5)
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Table 5. MICs of the six quinolones against
25 Campylobacter isolates

MIC (ug/ml)*
Drug
Range 50% 90%
0.025— 6.25 0.05 0.10
T-3262
6 (0.05 — 6.25)® (0.10) (0.20)
NA 3.13 —100< 6.25 12.5
(3.13 —100<) (6.25) (12.5)
3.13 —100 6.25 12.5
PPA
(3.13 —100<) (12.5) (25)
0.20 —50 0.78 1.56
NFLX
(0.20 =50 ) (0.78) (3.13)
0.05 —12.5 0.39 0.78
OFLX
(0.10 —12.5) (0.39) (0.78)
ENX 0.39 —25 0.78 1.56
(0.78 =50 ) (0.78) (1.56)

2 50% and 90% : MICs inhibiting 50% and 90% of
the strains.
b () :MICs at an inoculum size of 10® cfu/ml.

NA  ?nalidixic acid PPA ! pipemidic acid
OFLX : ofloxacin

NFLX ! norfloxacin

ENX : enoxacin

100;

80

60

40

201

Cumulative percentage(%)

MIC(ug/ml)
| I

0 0.0]06 0.025 0.10 0.39 1.56 _ 6.25 : 25 100
0.013 0.05 0.20 0.78 3.13 12.5 50 100<

T-3262 7 8 9 1
NA 6 13 4 2
PPA 2 13 8 2
NFLX 1 4126 1 1
OFLX 2 9 7 5 1 1
ENX 1157 11

OFLX:ofloxacin
ENX :enoxacin

NA  :nalidixic acid

PPA :pipemidic acid

NFLX:norfloxacin
Fig.5. Distribution of MICs against

25 Campylobacter isolates.

(Inoculum:10%/ml)

Campylobacter spp. 25 ¥kwiext$2 T-3262 o MIC
iz 0.025 (0.05) 75 6.25, MICq 12 0.10 (0.20)
T, EOEFIDLEN o T fBOFEHK D MICy (1
OFLX, 0.78; NFLX, 1.56 (3.13) ; ENX, 1.56 ; PPA,
NA, 12.5 (PPA % 25) THhotco NA WtEEs 2 #k
(C.jejuni) & -t (Bikdo

Table 6. MICs of the six quinolones against
25 Vibrio parahaemolyticus isolates

MIC (zg/ml)?

Drug
Range 50% 90%
0.013—0.39 0.20 0.39
T-3262 (0.013—0.78)® (0.39) (0.78)
NA 0.20 —1.56 0.78 1.56
(0.39 —1.56) (0.78) (1.56)
0.39 —6.25 3.13 6.25
PPA (0.78 —6.25) (3.13) (6.25)
0.025—0.20 0.20 0.20
NFLX (0.05 —0.39) (0.20) (0.39)
0.025—0.39 0.39 0.39
OFLX (0.025—0.78) (0.39) (0.39)
0.10 —0.39 0.39 0.39
ENX (0.20 —0.78) (0.39) (0.78)

2 50% and 90% : MICs inhibiting 50% and 90% of
the strains.

b () :MICs at an inoculum size of 10% cfu/ml.
NA ¢ nalidixic acid PPA : pipemidic acid
NFLX : norfloxacin OFLX : ofloxacin
ENX :enoxacin

100F
= 80
z
L
T
E 60F
i
3
g
e OFLX
=
2 20
3
- MIC( pg/ml)
0 L L [ Iﬂgl
0.006  0.025 0.10 0.39 1.56 6.25 25 100
0.013 0.05 0.20 0.78 3.13 12.5 50 100<
T-3262 2 12 11
NA 15145
PPA 112 813
NFLX 11 2 21
OFLX 2 5 18
ENX 2 320

NA :nalidixic acid
PPA :pipemidic acid
NFLX:norfloxacin

Fig. 6. Distribution of MICs against
25 Vibrio parahaemolyticus isolates.

OFLX:ofloxacin

Inoculum:10°/ml
ENX :enoxacin ( /ml)

5. Vibrio parahaemolyticus (Table 6, Fig.6)

V. parahaemolyticus 25 ¥pizwi3 5 T-3262 o MIC
i3 0.013 225 0.39 (0.78), MICy, i3 0.39 (0.78)
TH » fo fBOEKDOIMIC,, 13, NFLX R&IKH+
TELEL 0.20 (0.39), OFLX, 0.39; ENX, 0.39
0.78) ; NA, 1.56; PPA, 6.25 Thotco & DERNZ
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Table 7. MICs of the six quinolones against five nalidixic acid (NA)-
resistant isolates
Strain No. MIC (zg/ml)
(Species) T-3262 | NFLX | OFLX | ENX PPA NA
N-26
(S. flexneri) 0.05 0.39 0.39 0.78 12.5 100
K309
0.05 0.3 . . 12.
(S. flexneri) 9 0.39 0.78 2.5 100
5009
0.2 .78 . . 1
(S. typhimurium) 0 0.7 0.78 1.56 25 00<
N 6.25 | 50 125 | 2 100 100<
(C. jejuni)
CK1.4. . 0.10 12.5 1.56 12.5 100 100<
(C. jejuni)
NA  : nalidixic acid PPA : pipemidic acid NFLX : norfloxacin
OFLX : ofloxacin ENX : enoxacin
LR IR e h > 1o OFLX, ENX, NA ¥ X0 PPA & HiLi, T-3262

6. NA mitg x5 MIC (Table 7)

NA iz MIC 2% 100 LLEDTHEEE 23 5 #kH » 1o
S. flexneri, S.typhimurium, C.jejuni, Th Zh, 2
B, 1%k 2BTH B, ThboEKRCHTHEREAD
MIC # Table 7 127’75

T-3262 13, &OEBRICH LTHTNTOEHD K
TERHEW MIC /R L, RIBEWERSR LI DI
C.jejuni N-03 it LTT6.25 THo7cd, TOBE
TH®D OFLX © MIC @ 1/2 TH » Tz £EKY
BUT T-3262 B &L PXB DL, 555 LTZDH
Bl1gkoixT, Fhi T-326 T2 EEOMETH
(o) i

II1. # -3

NQ #| T-3262 & B K2 RE (Shigella spp.,
Salmonella spp., E.coli, Campylobacter spp., V.
parahaemolyticus) i35 MIC %##IE LT, NFLX,

13, Vibrio ®Bx< 3 X T oBEeH LTL 6 EHlDind
TIREAEERRED MIC 251, = &ic NA fift
(MIC 100 LI k) o 5HEi#k (S. flexneri 2 ¥k, S.typhi-
murium 18k, C.jejuni 2#k) X LTH, C. jejuni
1ERIZR L TR 6.25 L0o0@d» el OBk
TizwThd 0.20 BIFofEw MIC &R L7,

FEEEEY 108/ml 225 108/ml © L&D
T-3262 @ MICy (3. Campylobacter L Vibrio T 2
Bl oy, fLOBEETIIEL bt o1,

HMEofERE»D, T-3262 13, Zh ¥ CTRRBFEINK
PR R OBRBCE DR T W5 F /7 v VEIDEMT
3, BZL-T MIC ofEWEFITHSD L\ 2 D,

X [

1) ABEET, & BN, mOESEHE MEHF
4, =H/ # EFRE KRMHE BE E¥:
BNRERIEREMIC) HEREBFHRITEOWV T,
Chemotheraphy 29 : 76~79, 1981
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IN VITRO ANTIBACTERIAL ACTIVITY OF T-3262, A NEW
QUINOLONE DERIVATIVE, AGAINST CLINICAL ISOLATES
OF ENTEROPATHOGENIC BACTERIA

Nozuicar Goro*?, Sankicur Horwchi, Yosuio Inacaki, CHARUAY ErATAKSIN®S
Mecumu Hicaki, Hipeko Taxkano, Masayuk: Ocawa*! and RinTaro Nakava

Department of Microbiology, School of Medicine, Tokyo Medical and
Dental University
1-5-45 Yushima, Bunkyo-ku, Tokyo 113, Japan
*1 Department of Microbiology, Public Health Research
Institute of the City of Kawasaki
*2 Present address : Department of Oral Microbiology,
School of Dentistry, Showa University

*3 Present address : Department of Bacterial Infection,

Institute of Medical Science, University of Tokyo

We determined the minimum inhibitory concentrations (MICs) of T-3262, a newly developed quino-
lone-derived antibacterial agent, against 50 strains of Shigella and 25 strains each of Salmonella,
Escherichia coli, Campylobacter and Vibrio parahaemolyticus which had been isolated from enteritis
patients and carriers, and compared them with those of other quinolone derivatives : norfloxacin
(NFLX), ofloxacin (OFLX), enoxacin (ENX), nalidixic acid (NA) and pipemidic acid (PPA). The
MIC,os of T-3262 were 0.025, 0.05, 0.05, 0.10 and 0.39 ug/ml, respectively. These values, except
the one against V.parahaemolyticus, were less than 1/4 of those of the other drugs. The MICy, of
NFLX against V.parahaemolyticus was lowest (0.20 ug/ml) among those of the six drugs. The
drugs which showed the second lowest MICy, were NFLX and OFLX : generally four times or more
of those of T-3262, except against V.parahaemolyticus. The MICys of ENX were mostly twice
those of NFLX and OFLX, and MICs of PPA:and NA were much higher than those of the other
drugs. MICs of T-3262 against NA-resistant strains were 0.05 ug/ml against two strains of S.
flexneri, 0.20 ug/ml against 1 strain of S.¢yphimurium, and 0.10 and 6. 25ug/ml against 2 strains
of C.jejuni.



