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Fig.1. Chemical structure of T-3262.
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infusion broth (BHIB : 3:8), Streptococcus pyoge-
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agar (NA : %), Tryptosoy agar (TSA : W) ¥
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1. HEARZ A

Table 1. Antibacterial spectrum of T-3262 against aerobic Gram-positive bacteria

MIC (ug/ml)
Organism

T-3262 NFLX OFLX CPFX
Staphylococcus aureus FDA 209 P 0.05 0.78 0.39 0.2
Staphylococcus aureus TERAJIMA 0.05 1.56 0.39 0.39
Staphylococcus aureus SMITH 0.012 0.78 0.2 0.2
Staphylococcus epidermidis 11D 866 0.05 0.39 0.2 0.1
Streptococcus pyogenes S-8* 0.1 1.56 0.78 0.39
Streptococcus pyogenes Cook™ 0.1 1.56 0.78 0.39
Streptococcus pneumoniae 11D 552* 0.1 1.56 0.78 0.39
Streptococcus pneumoniae 11D 553* 0.1 1.56 0.78 0.39
Enterococcus faecalis 11D 682 0.2 0.78 0.78 0.39
Bacillus subtilis ATCC 6633 0.05 0.39 0.2 0.1

Inoculum size : 106cells/ml, one loopful

Medium
sheep blood (10%).
NFLX : norfloxacin

OFLX : ofloxacin

! Mueller-Hinton agar (Eiken), * Media were supplemented with

CPFX : ciprofloxacin
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Table 2. Antibacterial spectrum of T-3262 against aerobic Gram-negative bacteria

MIC (ug/ml)
Organism

T-3262 | NFLX OFLX CPFX
Escherichia coli NIH] 0.006 0.025 0.012 0.006
Escherichia coli NIH] JC-2 0.012 0.025 0.05 0.012
Klebsiella pneumoniae 11D 875 0.1 0.2 0.2 0.05
Klebstella preumoniae ATCC 10031 0.006 0.05 0.025 0.006
Salmonella paratyphi 1ID 605 0 006 0.025 0.05 0.012
Salmonella schottmulleri 1ID 607 0.006 0.025 0.05 0.006
Shigella sonnei EW 33 0.012 0.05 0.05 0.012
Shigella boydii EW 28 0.006 0.05 0.025 0.012
Shigella flexneri 1ID 642 0.012 0.05 0.025 0.012
Serratia marcescens 11D 620 0.2 0.1 0.1 0.025
Serratia marcescens 11D 3736 0.39 0.39 0.78 0.1
Proteus mirabilis IFO 3849 0.39 0.2 0.39 0.1
Proteus vulgaris 1ID 874 0.1 0.05 0.1 0.025
Proteus vulgaris IFO 3851 0.2 0.05 0.05 0.012
Providencia rettgeri IFO 13501 0.012 0.025 0.025 0.003
Morganella morganii 11D 602 0.05 0.025 0.1 0.012
Citrobacter freundii IFO 12681 0.003 0.025 0.006 0.003
Enterobacter aerogenes 11D 972 0.006 0.025 0.012 0.006
Enterobacter cloacae 11D 977 0.025 0.025 0.025 0.006
Enterobacter cloacae 11D 3320 0.025 0.025 0.025 0.006
Pseudomonas aeruginosa NCTC 10490 0.05 0.1 0.1 0.025
Pseudomonas aeruginosa IFO 3445 0.2 1.56 1.56 0.2

Inoculum size : 10%cells/ml, one loopful
Medium . Mueller-Hinton agar (Eiken)
NFLX :norfloxacin ~ OFLX : ofloxacin CPFX : ciprofloxacin

Table 3. Antibacterial spectrum of T-3262 against anaerobic bacteria

. MIC (ug/ml)

Organism T-3262 | NFLX | OFLX | CPFX
Peptostreptococcus variabilis ATCC 14955 0.39 25 3.13 0.78
Peptostreptococcus asaccharolyticus WAL 3218 0.39 6.25 6.25 3.13
Peptostreptococcus magnus WAL 2508 0.1 1.56 0.39 0.39
Peptostreptococcus prevotii GAL 0444 0.78 12.5 25 6.25
Clostridium perfringens WAL 3503 0.2 1.56 0.78 0.39
Clostridium difficile GAI 0286 3.13 25 12.5 6.25
Bacteroides fragilis ATCC 25285 0.39 12.5 1.56 3.13
Bacteroides fragilis GAI 0004 0.39 25 1.56 3.13
Bacteroides fragilis GN 11479 0.39 | 100 1.56 | 12.5
Bacteroides vulgatus WAL 1887 0.39 50 1.56 | 12.5
Bacteroides thetaiotaomicron WA 3304 0.39 50 1.56 | 12.5
Bacteroides thetaiotaomicron’ WAL 2926 0.39 50 3.13 6.25

Inoculum size : 10%cells/ml, one loopful
Medium : GAM agar (Nissui)
NFLX : norfloxacin =~ OFLX : ofloxacin =~ CPFX : ciprofloxacin
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Fig. 2. Susceptibility distribution of clinical iso-
lates of Staphylococcus aureus (25 strains).
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Fig. 3. Susceptibility distribution of clinical iso-

lates of methicillin-resistant Staphylococcus
aureus (25 strains).

Cumulative percent

(%) 10° cells/ml, 1 loopful

1001
//_-/
8of- /
60 NFLX
40
20
Il 1 1 1 1 ! 1 1 |
0.006  0.025 0.1 0.39 1.56 6.25>6.25
MIC(ug/ml)

NFLX:norfloxacin
CPFX:ciprofloxacin

Fig. 4.

OFLX:ofloxacin

Susceptibility distribution of clinical isolates
of Staphylococcus epidermidis (25 strains).
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Fig.5. Susceptibility distribution of clinical iso

lates of Streptococcus sp. (36 strains).
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Susceptibility distribution of clinical iso-

lates of Emterococcus faecalis (25 strains).
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Fig. 7. Susceptibility distribution of clinical iso-
lates of Escherichia coli (25 strains).
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Fig. 8. Susceptibility distribution of clinical iso-

lates of Klebsiella pneumoniae (25 strains).

(%) 108 cells/ml, 1 loopful
1001
e 8o
g
> 60F
2
< 40
£
3
O 9k
Le—"] 1 1 I !
<0.012 0.05 0.2 0.78 3.13 6.25
MIC(ug/ml)
NFLX:norfloxacin OFLX :ofloxacin
CPFX:ciprofloxacin
Fig.9. Susceptibility distribution of clinical iso-
lates of Serratia marcescens (25 strains).
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Fig. 10. Susceptibility distribution of clinical
isolates of Proteus mirabilis (25 strains).
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Fig. 11. Susceptibility distribution of clinical

isolates of Proteus vulgaris (25 strains).
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uglml ThHot
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P. mirabilis (25%), P.vulgaris (25#k), Morga-
nella morganii (25 k), Providencia rettgeri (25 )
X+ 5 HE % Fig 10~13 127K Lo, Proteus BT
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Fig.12. Susceptibility distribution of clinical iso-
lates of Morganella morganii (25 strains).
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Fig. 13. Susceptibility distribution of clinical iso-
lates of Providencia vettgeri (25 strains).
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Fig. 14. Susceptibility distribution of clinical iso-

lates of Citrobacter freundii (25 strains).
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Fig. 15. Susceptibility distribution of clinical iso-
lates of Enterobacter cloacae (25 strains).
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Fig.16. Susceptibility distribution of clinical iso-
lates of Haemophilus influenzae (25 strains).
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Fig.17. Susceptibility distribution of clinical iso-
lates of Branhamella catarrhalis(50 strains).
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(9) Enterobacter cloacae
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R UTco T-8262 1InR3EAI & LB L TR e Bh ot
BEh%RL, 0.1 ug/ml OEEE CTEEEHEE L,

(12) Salmonella sp.

Salmonella sp. (25%k) wwxt3 % HEH% Fig 18
R L, T-3262 OB L CPFX & 3 ¥ RABET
&b NFLX, OFLX X h 1EEIL TxbH 0.025 ug/ml
DIREE TER&RHIE L7,
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Fig. 18. Susceptibility distribution of clinical
isolates of Salmomnella sp. (25 strains).
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Fig.19. Susceptibility distribution of clinical iso-
lates of Campylobacter jejuni (24 strains).
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Fig. 20. Susceptibility distribution of clinical iso-

lates of Pseudomonas aeruginosa(25 strains).
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Fig. 21. Susceptibility distribution of clinical iso-
lates of Pseudomonas cepacia (25 strains).
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Fig. 22. Susceptibility distribution of clinical iso-
lates of Xanthomonas maltophilia (25 strains).
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(15) 7 v v REI R
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Fig. 23. Susceptibility distribution of clinical isolates
of Acinetobacter calcoaceticus (25 strains).
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Fig. 24. Susceptibility distribution of clinical iso-
lates of Peptostreptococcus sp. (25 strains).
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Fig. 25. Susceptibility distribution of clinical iso-
lates of Bacteroides fragilis (25 strains).
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Fig. 26. Susceptibility distribution of clinical iso
lates of nalidixic acid-resistant Gram-nega-
tive rods (69 strains).
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Fig.27 Correlation of MICs between T-3262 and
norfloxacin against nalidixic acid-resistant-
Gram-negative rods.
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Table 6. Effect of human serum on antibacterial activity of T-3262

Serum(%) 0 25 50
MIC MBC MIC MBC MIC MBC
Drug (rg/ml) (ug/ml) | (ug/ml) | (ug/ml) | (ug/ml) | (uzg/ml)
T-3262 0.003 0.006 0.006 0.012 0.006 0.012
NFLX 0.012 0.025 0.025 0.025 0.025 0.05
OFLX 0.012 0.012 0.012 0.012 0.025 0.025
CPFX 0.003 0.003 0.003 0.003 0.006 0.006
Inoculum size : 2.9X10%cells/ml
Medium : Mueller-Hinton broth (Difco)
NFLX : norfloxacin OFLX : ofloxacin CPFX : ciprofloxacin
Table 7. Correlation between MICs and MBCs
Inoculum MBC/MIC (ug/ml)
Organism size
(cells/ml) T-3262 NFLX OFLX
1.2x10* | 0.05/0.05 | 0.78/0.78 | 0.78/0.39
] FDA 209P .
S. aureus FDA 1.2X106 0.1/0.05 | 1.56/0.78 | 0.78/0.39
1.7%10* | 0.39/0.2 1.56/0.78 | 1.56/1.56
. is TID 682
E. faecalis 1ID 68 1.7x10° | 0.78/0.39 | 6.25/3.13 | 3.13/1.56
1.0X10¢ | 0.012/0.012 | 0.1/0.1 0.1/0.05
; NIHJ JC-2
E. coli NIHJ J 1.0X10° | 0.012/0.012 | 0.1/0.1 0.1/0.1
£ coli NIH] 1.5%10° | 0.006/0.006 | 0.025/0.025 | 0.012/0.012
- con 1.5%10° | 0.006/0.006 | 0.025/0.025 | 0.025/0.025
X smewmoniae Y41 1.9%10° | 0.05/0.05 0.2/0.1 0.2/0.2
- prewmoniac 1.9%x10° | 0.1/0.1 0.2/0.2 | 0.39/0.39
L 1.8X10¢ 0.2/0.1 0.1/0.05 0.1/0.05
F. mirabilis T-111 1.8X10° | 0.39/0.2 0.39/0.2 0.2/0.1
1.3%10* | 0.012/0.012 | 0.025/0.025 | 0.012/0.012
. s GN 3027
P. vulgaris GN 3 1.3x10° | 02025/0.025 | 0.1/0.05 | 0.05/0.025
1.8x10* | 0.012/0.012 | 0.025/0.025 | 0.025/0.025
E. cloacae 1ID 977 1.8%10° | 0.025/0.025 | 0.1/0.05 | 0.05/0.05
1.1x10¢ | 0.05/0.025 | 0.1/0.1 0.1/0.1
S. marcescens 1D 620 |y 45106 0.1/0.1 0.2/0.2 0.39/0.39
. 1.0X10* 0.1/0.1 1.56/0.78 | 3.13/1.56
P. aeruginosa TFO 3445 | 4 156 | 0.39/0.2 6.25/3.13 | 6.25/3.13

Medium : MIC, nutrient broth (Eiken) ;
OFLX : ofloxacin

NFLX : norfloxacin

10 B Th B, T-3262 IIXRIEH L AR, VIFho NA
B R LT BIFRIIE &5 L1

3. HEHCRIETHRTOME

sEEHYAVCTHEAC RE T o BH, 5Bl
pH H X0e FUERMOBELRE L, TORBRY
Table 4, Table 5, Table 6 1Z/R L1, T-3262 DHE
HEEEMOBEE, e M OBERNCI VIZEAEHEER
ik - fo b pH ek W T BERIRRE, 77 »41&

MBC, heart infusion agar (Eiken)

HBECEMR X b 7 A ) OB HED 2R L

o

4. REN
T-3262 OZ/EEMAw>\WT MIC & MBC DBkl
I ORIEI BRI R TR 8o T NFLX, OFLX &
X CPFX & HBRRET Lo
(1) MIC ¢ MBC & oBifR
S. aureus FDA 209 P, E. faecalis 1ID 682, E. coli
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Fig. 28. Bactericidal effects of T-3262.
NIHJ JC-2, E.coli NIH], K.pneumoniae Y-41, F—BLBREN T - foo = OfFAIL NFLX, OFLX

P.mirabilis T-111, P.vulgaris GN 3027, E. cloacae
IID 977, S.marcescens 1ID 620 3s X U P. aeruginosa
IFO 3445 # F\EfEE & 108 cells/ml 35 X of 10+ cells/
ml T MIC % X0* MBC %JI%E L, ZO#HE% Table
TRRLI, T-3262 i W Fh oL T3 10t
cells/ml % X 0% 108cells/ml &4 MIC & MBC 743

LERTH -,

(2) HEHRCRIETHE

S.aureus FDA209P, E.coli NIHJ JC-2 & X O¢
S. marcescens IID 620 % A\ EHEL OB I KA %
fERZREOBROBT(L L 5B THREL, FOoREY
Fig. 28 10/R Lz, T-3262 i35t & L= NFLX, OFLX
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Table 8. In vivo antibacterial activity of T-3262 against systemic infection

Organism Challenge dose Mucin D MIC EDso (95% confidence limit)
(cells/mouse) e (ug/ml) (mg/mouse)
S awre T-3262 0.012 0.015 (0.012 -0.019 )
gl\“ ‘: 1.0X107 5% NFLX 0.78 0.35 (0.27 -0.45 )
T , OFLX 0.2 0.001 (0.070 -0.12 )
S wwreus T-3262 0.05 0.037 (0.028 -0.048 )
By 4.4X10° 10% NFLX 1.56 1.9 (1.2 -29 )
OFLX 0.39 0.23 (0.18 -0.29 )
S smowmon T-3262 0.2 0.43 (0.23 -0.80 )
ot 6.0X10° — NFLX 1.56 >4
OFLX 0.78 2.2 (1.5 -3.2 )
E ool T-3262 0.006 0.0020 (0.0016-0.0024)
"TK-16 8.4X10° - NFLX 0.025 0.054 (0.043 -0.068 )
OFLX 0.025 0.0072 (0.0055-0.0094)
E coli T-3262 0.006 0.0022 (0.0015-0.0032)
K365 1.1X10* 5% NFLX 0.05 0.065 (0.049 -0.088 )
OFLX 0.012 0.0085 (0.0059-0.021 )
X ) T-3262 0.1 0.26 (0.21 -0.32 )
premoniae 2.7X10° 5% | NFLX | 0.1 21 (1.6 -2.8 )
OFLX 0.2 0.22 (0.18 -0.27 )
K ) T-3262 0.012 0.0065 (0.0050-0.0084)
vay 1.6X10° 5% NFLX 0.05 0.078 (0.051 -0.12 )
OFLX 0.05 0.011 (0.0079-0.014 )
S marcoscns T-3262 0.2 0.045 (0.035 -0.057 )
D 66263“" 8.0X107 5% NFLX 0.1 0.089 (0.068 -0.12 )
OFLX 0.1 0.029 (0.023 -0.036 )
S marcescens T-3262 0.1 0.027 (0.022 -0.033 )
';’V“_’l%‘ 9.1X10° 5% NFLX 0.1 0.043 (0.033 -0.056 )
OFLX 0.2 0.024 (0.019 -0.031 )
P mivabii T-3262 0.2 0.038 (0.029 -0.049 )
‘,1’,”_’1”1’1”“ 2.4X107 5% NFLX 0.1 0.11 (0.087 -0.13 )
OFLX 0.2 0.042 (0.033 -0.053 )
P vuleari T-3262 0.1 0.042 (0.033 -0.053 )
i 3.6X107 5% NFLX 0.05 0.094 (0.069 -0.13 )
OFLX 0.05 0.020 (0.017 -0.024 )
P ouleari T-3262 0.05 0.0079 (0.0048-0.013 )
e "3.6X107 5% NFLX 0.05 0.014 (0.0074-0.025 )
OFLX 0.05 0.0089 (0.0058-0.014 )
P ) T-3262 0.1 0.26 (0.19 -0.36 )
P 5.0X10° 5% NFLX 0.78 1.7 (12 -23 )
OFLX 0.78 1.2 (079 -1.7 )
P ) T-3262 0.2 0.027 (0.019 -0.039 )
v 1.0X10° 5% NFLX 1.56 0.3¢ (0.23 -0.50 )
OFLX 1.56 0.14 (0.096 -0.20 )
Therapy : p.o. at 1hr after ip. infection
EDso : LiTcHFIELD-WILCOXON method (n=15)
MIC * Inoculum size, 1 loopful of bacterial suspension (10°cells/ml)

NFLX : norfloxacin ~ OFLX ! ofloxacin
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF
T-3262, A NEW PYRIDONE CARBOXYLIC ACID

Takasur Yasupa, Yasuo Wartanase, Akira Yotsuji, Tosuio Havasu
SuinzaBuroUu Minami, Seiki OkamoTto, YOSHIKO YAMASHIRO
Harumt Araki, Yuuko Itou and Keiko Moromura

Research Laboratory, Toyama Chemical Co., Ltd.
2-4-1 Shimookui, Toyama 930, Japan

We compared the in vitro and in vivo antibacterial activity of T-3262, a new pyridone carboxylic
acid derivative, with those of norfloxacin (NFLX), ofloxacin (OFLX) and ciprofloxacin (CPFX). The
results are summarized as follows.

1) T-3262 had a broad antibacterial spectrum against Gram-positive and nagative bacteria. T-3262
was the most potent, and was superior to NFLX against Gram-positive bacteria, and almost equal to
CPFX against Gram-negative bacteria.

2) T-3262 had potent antibacterial activity against non-fermentative Gram-negative rods including
Pseudomonas aeruginosa, and obligate anaerobes including Bacteroides fragilis.

3) T-3262 had potent antibacterial activity against mechicillin-resistant Staphylococcus aureus
and nalidixic acid resistant Gram-negative bacteria.

4) The antibacterial activity of T-3262 was hardly changed by the kind of medium and the addi-
tion of human serum to the culture medium. However, its activity was enhanced in alkaline medium.

5) The action of T-3262 was bactericidal at MIC.

6) T-3262 showed excellent therapeutic effect on systemic infection in mice with Gram-positive and
negative bacteria. Especially, T-3262 had the most potent therapeutic effect against Gram-positive
bacteria.



