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Temafloxacin(TMFX) O Staphylococcus aurens 498, MRSA 474k, CNS 41k, Streploco-
ccus pyogenes 48Kk, & DAlLf-streptococei 134k, Streplococcus pneumoniae 208K, Enteroco-
ccus faecalis 36 ¥, Enterococcus faecium 42 ¥, Escherichia coli (R*)50 ¥k, Klebsiella
prneumoniae A7THE, Proleus mirabilis 508K, Proleus vulgaris 358k, Morganella morganii 50%k,
Providencia rettgeri 298K, Citrobacter freundii 50 ¥k, Enterobacter cloacae 50 #k, Serratia
marcescens SOKK, Pseudomonas aeruginosa 504k, Xanthomanas maltophilia 47Hk, Pseudomo-
nas cepacia 338K, Acinetobacter calcoaceticus 29%k, ampicillin(ABPC)#f 14 Haemophilus in-
fluenzae 218k, B & UBacteroides fragilis 38KRIZHI ¥ HMICgotd # N #10.2, 0.78, 0.39,
0.78, 1.56, 1.56, 1.56, 6.25, 1.56, 0.78, 0.78, 0.78, 1.56, 12.5, 3.13, 3.13, 6.25,
6.25, 3.13, 6.25, 0.78, =0.013, B L U3.13g/mITd - 7. TMFXIZCHO-K1, Hela,
B L UIMR32DEE AN KT L, 104g/ml T THIFUIIRIVER %R &3, a8, (2 ofloxacin
(OFLX) & 13 IZFEEE TdH - 720 TMFXIEHIE & DRI HBREERIZZED SRz, <7
AREH#EMS & D ITIERIFT, M@IZTMFX 1/8MICEA LD 3LHFE T CE. coli NIH] JC-2D A4l
Mot & CABMEIL Lo 5ug/mDTMFXIZF5ME L7- € b neuroblastoma IMR32 DRIFEZR

BEES LA, FOREIZOFLXISEL, Mlidkdh o7z,
Key words : TMFX, MICs, %@, fERE, v sou77-7
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1. fERZEA

TMFXIZHARE/RA B2 OHEK T 55 S I,
A HBFE A & L Tofloxacin(OFLX : % — % %E), norflo-
xacin (NFLX @ ZF#EE), ciprofloxacin(CPFX @ /¥4
IIVE ) B £ Utosufloxacin tosilate (TFLX . & 111k
F)OMELER L7,

2. HEERTEHE

MICOFIE IZIRNER ZERFH BRI RIREE B L

ORI AT B R P RIREZ AL 555 S h
7oA LI D23 HE 13 ~ 50 BaIR - BBk & A L 7o
T oM E 7ol AR EMe L OB IR EE
F DMEFIZ L Escherichia coli NIH) JC-2% B L7z,
3. /A EEE BIEREMIC) O HIEE
BALEREFER IV ERAERETRIE L,
TR LR E LTI RABIZHL L RBEIFALN
BT EDHL-broth? % A L7, #HRE % L-brothf T
—RIREEEL, 77 ABEEIZ100/6, 7T 4B
R L1000 I H EEL-broth THR L, #h % 10°
CFU/mIBF S & L CHMBICER L, 37077
v —(EABRBRE 2 v, EBRERO—BLET
D %0.013~ 100 #g/ml D % #) % % ¢r Mueller-Hinton
agar(Difco) DRI L, 37C C—HIRBIEREE,
HEHTOHENOMICE KDz, 1277 L Streptococcus
pyogenes | IRIHEFEIZHI - broth(Difco) %, MICHISE (= 125%
&y T AR M TN H-agar % 5 F8 L 7=, Streptococcus
preumoniaetd, MGFAR LI1237C—%IEH L-HEH
SHY, L-broth®iZ10® CFU/mUCFHR L7 & D%
HEHE L, MICHIEICIE v I i iR R AR % -
7o Haemophilus influenzae i1 5 % Fildes Extract(Oxoid)
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BIHI broth % B3 (2, Fildes/MHI-agar % MICHI%E (2
FV>72o Bacteroides fragilis \3 R E5 FIZGAM 7 4 3 ~
(HK)%, MICHIEIZGAMER(HAK) ZHEH LA AN
v 2 #:(BBL) CHEREEE L 720

4. MIEMAKT 23~ AFEMS L TMFX & D
IR RV DRETE

E. coli NIH] JC-2% L-broth 5ml¥ C37C —# kaks
# L7 HEEL-brothT10,000f5ICAML, 4K DH

2ARBIZIZC DR OMIMIIER Y5 2 kv ikt
(0.5 units/ml) & 20 % JEM@L & MiEE MR 720 3AH
CIESHEMBEOAR B ERRE B DO50% &2 5
TMFX(IDso) 2 N Z, 4KRBIZIEHIEK, v Mg, B&
UIDso DTMFX %2R L 720 37C CTIREFE = Hil &
550, 1, 3, sBIUV2UEMHEIZZRLEANGHY
Tk ED, BEICHBEARL T, HFFR EIZ0.1mI
&AL CARB R E L7,
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F128: 4 (H K) T —[E #E i, #eER b iZ10°
cells/mlZe B X W LTze HEHINN—RY) v TH
i1 7-CORNING multidish 24 RICHFEL, FEHOHD
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% w72, 1mM®dibutyryladenosine-3’, 5’-cyc-
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calf serumfIF1 2854 & Z5¥a L 72, 37C, 5% CO,T7
HERE L, HHsSHES 523 MDB-cAMPHFIET
THEE LRIz, B SEMEE CHRRRRS TR L
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1. TMFX® & FEM T ERIR 5 BRI 203 A MIC

TMFX D Staphylococcus aurens 49412 34§ % MICoo
i3, Table 1®Z & 0.2¢g/ml"COFLX, NFLX¥B LU
CPFX & Y 2% ) BWASTFLX L D b b 22550 »
77 Methicillin-resistant S. aureus(MRSA)47 ¥k 12 xF 3
A TMFX®DMICg030.78 #g/ml"COFLX, NFLX, CPFX
L IR S TFLXICH T DTS - 726 Coagulase-negative
staphylococci(CNS) 418124 LT & TMFX D MICqq &
0.391g/ml"CS. aureus (233 BHH I & FBROMEIN A
W SN T S. pyogenes 48KK 1213 TMFX D MICqy 1
0.78#g/ml"COFLX, NFLXX 0 2% Y, CPFX¢&
[FIFERETdH - 720 S. pyogenes LAFL D B-streptococei 13
BRI B TMFXDMICgo i 1.564g/ml CCPFX & [A]#2
EE, TFLX & D bTHhIIEH 5720 S. preumoniae 208R1C
12 TMFX @ MICq 13 1.56 2g/ml T, OFLX, NFLX,
CPFX & ) BN T\ 72, Enterococcus faecalis 36FRIZHT
4 5 TMFX ®MICgo 3 1.56 2g/ml T, OFLX, NFLXX
ik, CPFXB L UTFLX & [AEETH - 72 Entero-
coceus faecium 42RRIZIZTMFX DMICoo136.25 g/ ml &
i f4EE, OFLX, NFLX®B & I'CPFX & [ ##EETFLX &
D HF PN 5 720 E. coli CS21250F DR-plasmid
% {%5% L 72 WAk TIE TMFX D MICoo 4 1.56 £g/ml T
OFLX, NFLX, CPFX®8 X O'TFLX & V) 552> » 72,
Klebsiella pnewmoniae 47FRIZxF 3 % TMFX D MICqp &
0.78:¢/mlI"COFLX, NFLX, CPFX&[HFETH 72,
Proteus mivabilis 50FKR 24§ A TMFX O MICq 13 0.78
1g/ml CTOFLX, NFLX 3B & O'CPFX & Y 55 - 726
Proteus vulgaris 358123 LT TMFXDMICy130.78
1g/mICOFLX, NFLX$B & O'CPFX & D %55 720 Mor-
ganella morganii SOBE TIZTMFX DMICog1d1.56 g/ ml
“TOFLX, NFLX®3 & U'CPFX & D 9725 725 Providen-
cia rettgeri 29¥k 23 A TMFX DMICop td12.5 +g/ml
T, NFLX & )WV DDOOFLX L ) bTHIE D,
CPFX & [l FEFE T & - 720 Citrobacter freundii 50HK (2
4 A TMFX ® MICy 1 3.13 #g/ml TOFLX B & T
CPFX & [MF£E CNFLX & ) b0l A - 720 Entero-
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bacter cloacae SO IZIETMIX 13 3.137g/mlDMICog % THDLEMDIF & D HLWE X 5 2o Pseudomonas
L, NFLX& D v & O OOFLX & CPFX & MIFLE  aeruginosa 50HIZIZ, TMFX® MICyo 3 6.25 1g/ml T
Td - 7m0 Serralia marcescens S08RIZKE 4 5 TMFX®  CPRX & [AlFEE, OFLXX°NFLX & 0 ifi7) o720 Pseudo
MICoo t2 6.25 12/ ml TMICoo % 4 % B ) OFLX & NFLX  monas cepacia 33 ¥ (2 £ 9~ % TMFX O MICoo b 6.25
L FBEE, CPFX & ) b3 285V lii7iA%, MICso  sg/mITNFLX & [ABLHE 7545, OFLX$ & UCPFX &Y

Table 1-1.  MIC,, and MICs, of temafloxacin and other new quinolones against clinical isolates

Species D MIC (pg/ml)

(no. of strains) rugs range MICs, MiCyo

S. aureus (49) temafloxacin 0.05~1.56 0.1 0.2
ofloxacin 0.39~0.78 0.39 0.39
norfloxacin 0.39~12.5 1.56 1.56
ciprofloxacin 0.2~1.56 0.39 1.56

tosufloxacin 0.025~0.2 0.05 0.1
MRSA (47) temafloxacin 0.05~0.78 0.2 0.78
ofloxacin 0.05~1.56 0.78 1.56

norfloxacin 0.39~25 3.13 12.5
ciprofloxacin 0.39~3.13 0.78 3.13
tosufloxacin 0.05~0.39 0.05 0.39
CNS (41) temafloxacin 0.1~0.78 0.2 0.39
ofloxacin 0.2~3.13 0.78 1.56
norfloxacin 0.1~3.13 1.56 3.13
ciprofloxacin 0.2~1.56 0.39 0.39

tosufloxacin =0.013~1.56 0.1 0.2
S. pyogenes (48) temafloxacin 0.39~1.56 0.78 0.78
ofloxacin 0.2~3.13 1.56 1.56
norfloxacin 0.39~6.25 3.13 3.13
ciprofloxacin 0.2~1.56 0.78 0.78
B-streptococci (13) temafloxacin 0.39~1.56 0.78 1.56
ofloxacin 0.78~3.13 1.56 3.13
norfloxacin 1.56~12.5 6.25 6.25
ciprofloxacin 0.39~1.56 0.78 1.56
tosufloxacin 0.39~0.78 0.78 0.78
S. pneumoniae (20) temafloxacin 0.39~1.56 0.78 1.56
ofloxacin 0.78~3.13 1.56 3.13
norfloxacin 1.56~6.25 1.56 3.13
ciprofloxacin 0.39~1.56 0.78 1.56
E. faecalis (36) temafloxacin 0.2~3.13 1.56 1.56
ofloxacin 0.78~3.13 3.13 3.13
norfloxacin 1.56 ~25 3.13 6.25
ciprofloxacin 0.39~1.56 1.56 1.56
tosufloxacin 0.2~6.25 0.78 1.56
E. faecium (42) temafloxacin 0.78~25 3.13 6.25
ofloxacin 1.56~12.5 6.25 6.25
norfloxacin 1.56~25 6.25 6.25
ciprofloxacin 1.56~12.5 3.13 6.25
tosufloxacin 1.56~12.5 6.25 125
E. coli CS2 (R+) temafroxacin 0.2~1.56 0.78 1.56
(50) ofloxacin 0.2~0.78 0.39 0.78
norfloxacin 0.2~0.78 0.39 0.78

ciprofloxacin 0.05~0.39 0.2 0.2
tosufloxacin 0.1~0.78 0.2 0.39
K. pneumoniae (47) temafloxacin 0.05~12.5 0.1 0.78
ofloxacin 0.05~12.5 0.1 1.56
norfloxacin 0.05~25 0.1 1.56
ciprofloxacin 0.025~6.25 0.1 0.39

MRSA: methicillin-resistant Staphylococcus aureus CNS: coagulase-negative staphylococci
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Table 1-2. MICg, and MICy, of temafloxacin and other new quinolones against clinical isolates

Species MIC (ug/ml)
. Drugs
(no. of strains) range MIC,, MIC,,
P. mirabilis (50) temafloxacin 0.1~1.56 0.39 0.78
ofloxacin 0.05~0.78 0.2 0.2
norfloxacin 0.025~0.78 0.1 0.2
ciprofloxacin =0.013~0.39 0.05 0.1
P. vulgaris (35) temafloxacin 0.2~1.56 0.39 0.78
ofloxacin 0.05~0.39 0.1 0.39
norfloxacin 0.025~0.2 0.05 0.1
ciprofloxacin =0.013~0.1 0.025 0.05
M. morganii (50) temafloxacin 0.1~25 0.39 1.56
ofloxacin 0.05~6.25 0.1 0.78
norfloxacin 0.025~1.56 0.05 0.39
ciprofloxacin =0.013~1.56 0.025 0.2
P. retigeri (29) temafloxacin 0.2~12.5 1.56 12.5
ofloxacin 0.1~6.25 3.13 6.25
norfloxacin 0.05~50 12.5 50
ciprofloxacin =0.013~12.5 1.56 12.5
C. freundii (50) temafloxacin 0.05~25 0.78 3.13
ofloxacin 0.1~12.5 0.39 3.13
norfloxacin 0.2~12.5 0.39 6.25
ciprofloxacin 0.025~6.25 0.2 3.13
E. cloacae (50) temafloxacin 0.05~25 0.2 3.13
ofloxacin 0.05~25 0.39 25
norfloxacin 0.05~25 0.39 12.5
ciprofloxacin =0.013~12.5 0.1 3.13
S. marcescens (50) temafloxacin 0.1~12.5 0.78 6.25
ofloxacin 0.1~12.5 0.39 6.25
norfloxacin 0.1~50 0.2 12.5
ciprofloxacin =0.013~6.25 0.05 0.78
P. aeruginosa (50) temafloxacin 0.05~50 0.39 6.25
ofloxacin 0.78~ >100 3.13 25
norfloxacin 0.39~50 1.56 12.5
ciprofloxacin 0.1~25 0.39 3.13
X. malthophilia (47) temafroxacin 0.05~6.25 1.56 3.13
ofloxacin 0.2~3.13 1.56 3.13
norfloxacin 0.78~25 6.25 12.5
ciprofloxacin 0.2~25 1.56 6.25
tosufloxacin 0.05~1.56 0.39 0.78
P. cepacia (33) temafloxacin 1.56~12.5 6.25 6.25
ofloxacin 1.56~6.25 3.13 3.13
norfloxacin 1.56~12.5 6.25 6.25
ciprofloxacin 0.78~1.56 0.78 1.56
A. calcoaceticus (29) temafloxacin 0.025~25 0.05 0.78
ofloxacin 0.1~50 0.2 0.78
norloxacin 0.1~>100 1.56 12.5
ciprofloxacin 0.05~50 0.2 0.78
ABPC-resistant temafloxacin =0.013~ =0.013 =0.013 =0.013
H. influenzae (21) ofloxacin 0.05~0.1 0.05 0.05
norfloxacin 0.05~0.1 0.05 0.1
ciprofloxacin =0.013~0.025 =0.013 0.025
tosufloxacin =0.013~0.05 =0.013 0.025
B. fragilis (38) temafloxacin 0.78~25 0.78 3.13
ofloxacin 1.56 ~25 3.13 6.25
norfloxacin 12.5~>100 25 50
ciprofloxacin 3.13~25 6.25 25

ABPC: ampicillin
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§8 2 » 7o Xanthomonas maltophilia ATHRIZX§ A TMFX
DMICootd, 3.13pg/mlTOFLX & W FUEE, NFLX #°CPFX
X ik <, TFLX & Y 594 o 720 Acinetobacler calcoaceli-
cus 29812 $ A TMFXDMICgo 40,78 g/ mICOFLX
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3. TMFXOHRmHlNa s iee A

Fig.3-ah = & { TMFX |3, CHO-K 1408250 #g/mi
< b RIGHEMI R %R 8 ¥, OFLX & b Hlfa#iEAS5
Motre LA L, HeLaMlB2iZi2504g/miTTMFXIL,
$ O RREIHIVER % 7 L, OFLX & [SI12HE D A5
W Td o 72 (Fig.3-blo & M ABEFAILIMR32AINE
WA LT, TMFXOHMAEIHIER X, OFLXLFERE
BETH - 72(Fig.3-c)o

4. BHE L IMRIZEBEOBEERICH TS
TMFXDRE

Synergy of the bactericidal effect with serum complement

+ +20% human serum

Viable cells (Log,, CFU/ml)
[92]
1

L-broth

Test strain: E. coli NIHJ JC-2

temafloxacin (0.038 pg/ml) + complement (0.5 U/ml)

®:

O : temafloxacin (0.038 pg/ml) in L-broth

A : complement (0.5 U/ml) + 20% human serum
A

T
24

Incubation time (h)

Fig. 1. Influence of IDg, temafloxacin (0.038 ug/ml) on the bactericidal effect of serum complement on E. coli NIH] JC-2.
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ALBEBETLLAETOMESEOLN . &S aurns, MRSAB & UCNSICH L Tid, OFLX, NFLX
BIIMT LWL, NFLX, CPFXAG EL DA% 088 BLOCPFXE WBWITE % i LA, TFLX L
{levofloxacin(LVFX) & R8T H - 72, HEFEH o7 S pyogencsB £ US. pnewmontarl Z1XCPFX

Fig. 2-a.  Death of mouse macrophages phagocytiz- Fig. 2-b. Digestion of filamentous E. coli NIH] JC-2
ing normal E. coli NIH] JC-2 cells grown cells, grown with 1 MIC of temafloxacin,
without drugs 5 h after infection. by cultured mouse macrophages 5 h after

infection.

Fig. 2-c. Digestion of long filamentous E. coli NIH]

Fig. 2-d. Digestion of long filamentous E. coli NIH]
JC-2 cells, grown with 1/2 MIC of temaflo- JC-2 cells, grown with 1/4 MIC of temaflo-
xacin, by cultured mouse macrophages 5 h xacin, by cultured mouse macrophages 5 h
after infection.

after infection.

Fig. 2-e.

Digestion of long filamentous E. coli NIH] Damaged mouse macrophages phagocytiz-
JC-2 cells, grown with 1/8 MIC of temaflo- ing E. coli NIH] JC-2 cells, grown with 1/16
xacin, by cultured mouse macrophages 5 h MIC of temafloxacin, 5 h after infection.
after infection.

Fig. 2-f.
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3-a. Inflience of temafloxacin and ofloxacin on the growth of CHO-K1 cells.
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3-b. Influence of temafloxacin and ofloxacin on the growth of Hela-cells.
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3—c. Influence of temafloxacin and ofloxacin on the growth of IMR32 cells.

Fig. 3. Cytostatic activities of temafloxacin and ofloxacin against mammalian cells.
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after

Fig. 4. Axons and dendrites of IMR-32 cells grown with 1mM DBcAMP before (none) and 3 h after the addition of temafloxacin.
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In vitro antimicrobial activity of temafloxacin and
its selective toxicity against mammalian cells

Takeshi Yokota, Kayoko Kanda and Kyoko Kuwahara (Arai)
Department of Bacteriology, School of Medicine, Juntendo University
2-1-1, Hongo, Bunkyo-ku, Tokyo 113, Japan

The MICgq of temafloxacin (TMFX) against 13 to 50 clinical isolates of Staphylococcus aureus,
methicillin-resistant S. aureus (MRSA), coagulase-negative staphylococci (CNS), Streptococcus
pyogenes, other B-streptococci, Streptococcus pneumoniae, Enterococcus faecalis, Enterococcus faecium,
Escherichia coli (R*), Klebsiella pneumoniae, Proteus mirabilis, Proteus vulgaris, Morganella morganii,
Providencia rettgeri, Citrobacter freundii, Enterobacter cloacae, Serratia marcescens, Pseudomonas
aeruginosa, Xanthomonas maltophilia, Pseudomonas cepacia, Acinetobacter calcoaceticus, ampicillin-
resistant Haemophilus influenzae and Bacteroides fragilis was 0.2, 0.78, 0.39, 0.78, 1.56, 1.56,
1.56, 6.25, 1.56, 0.78, 0.78, 0.78, 1.56, 12.5, 3.13, 3.13, 6.25, 6.25, 3.13, 6.25, 0.78, £0.013,
and 3.13 pg/ml, respectively.

TMFX did not manifest cytostatic activity against cultured CHO-K1 HelLa, or human
neuroblastoma IMR32 cells up to 10 xg/ml, and its cytotoxicity was the same as that of ofloxacin
(OFLX). Synergy between the bactericidal effect of TMFX and serum complement was not
confirmed, although living E. coli NIHJ JC-2 cells were often engulfed and digested in mouse
cultured macrophages in the presence of higher than 1/8 MIC of TMFX. TMFX caused the
withdrawal of axon-dendrites of redifferentiated neuroblastoma IMR32 cells at a concentration of
5 pg/ml, however, its neurotoxicity was as low as that of OFLX.



