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Abstract—The in vitro antibacterial activity of DWP20367 (1-Cyclopropyl6-fluoro-8-chloro-7-(2,7-
diazabicyclo(3,3.0)oct-4-ene-7-y1)-1,4-dihydro-4-oxoquinoline-3-carboxylic acid). a new broad-spectrum
fluoroquinolone, was compared with those of ciprofloxacin (CPFX), sparfloxacin (SPFX) and ofloxacin
(OFLX). DWP20367 was showed antibacterial activity much higher than CPFX, SPFX and OFLX against
gram-positive bacteria, while it was slightly more superior to quinolones against gram-negative bac-
teria, DWP20367 was particularly effective against MRSA, and its MICy against clinical isolates of meth- .
icillin-susceptible S. aureus, low methicillin-resistant S. aureus and high methicillinresistant S. aureus
were 0.098, 0.781 and 1.563 ug/ml, respectively. Against S. pneumonige, MICyx of DWP20367 was 2- to 8
fold higher than those of CPFX. With a view of MICo, DWP20367 showed slightly more potent activity
against P. aeruginosa and E. coli isolates than the control quinolones. DWP20367 activity was not affected
by inoculum size and medium pH. But addition of Mg**, Ca’* or horse serum (25%) decreased its an-
tibacterial activity. DWP20367 was showed rapidly bactericidal activity within 2 to 4h, and regrowth
was not observed even after 24 h incubation at concentrations near the 4-fold of MIC.
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Table I — Antibacterial activities of DWP20367. ciprofloxacin, sparfloxacin and ofloxacin against standard strains
o MIC (ug/ml)
Strains DWP20367 Ciprofloxacin Sparifloxacin Ofloxacin
S. pyogenes ATT - 0.098 0.391 0.195 0.781
E. faecium MD8b 0.098 0.781 0.391 0.781
S. pneumoniae typel 0.098 0.195 0.098 0.781
S. pneumoniae typell 0.098 0.391 0.195 0.781
S. aureus SG511 0.025 0.098 0.049 0.195
S. aureus FDA209P 0.013 0.098 0.025 0.098
S. aureus Smith 0.007 0.098 0.013 0.098
S. aureus C2379 (L-MRSA)® 0.013 0.195 0.025 0.195
S. aureus C5740 (H-MRSA)® 0.025 0.391 0.049 0.195
E. coli DCO 0.195 0.098 0.195 0.391
E. coli DC2 0.098 0.098 0.025 0.391
E. coli TEM 0.025 0.007 0.007 0.025
C. frdeundii ATCC6750 0.391 0.049 0.391 0.195
K. pneumoniae NCTC 9632 0.013 0.007 0.013 0.025
S. marcescens 421-094 (OR)* 0.781 3.125 1.563 3.125
S. marcescens [F012648 0.098 0.049 0.195 0.195
P. aeruginosa 9027 0.781 0.195 0.781 0.781
P. aeruginosa 159285 0.391 0.098 0.781 0.781
P. aeruginosa 1771 0.391 0.098 0.391 0.781
P. aeruginosa 1771M 0.195 0.049 0.195 0.098
P. aeruginosa E-2 0.391 0.195 0.781 0.781
P. aeruginosa C-1198 0.781 0.195 0.781 1.563
P. geruginosa 101~181 (OR) 12.5 6.25 25 12.5
E. cloacae P99 0.013 0.007 0.007 0.025
E. cloacae 1321E 0.007 0.004 0.004 0.025
K. oxytoca 1082E 0.004 0.002 0.002 0.007
K. aerogenes 1522E 0.025 0.013 0.025 0.049
P. vulgaris GN'76 0.025 0.013 0.049 0.049

Y Inoculum size: 10" cfu/mi (10° cfu/spot)

“1-MRSA: Low-methicillin resistant S. aureus (6.25 pg/mi<MIC of L-MRSA<100 ug/mi)
¥ H-MRSA: high-methicillin resistant S. aureus (MIC of H-MRSA>100 ug/ml)

4 OR: Ofloxacin-resistant strains
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Table I1— In vitro antibacterial activities of DWP203367. ciprofloxacin. sparfloxacin and ofloxacin against clinical

isolates
Strains” Antibiotics MIC lig/mi)
(NO. of strains) MICs, MICy Range
DWP20367 0.049 0.098 0.025~0.781
Methicillin-susceptible Ciprofloxacin 0.391 0.781 0.195~125
S. aureus® (28) Sparfloxacin 0.049 0.098 0.013~6.25
Ofloxacin 0.391 0.391 0.195~6.25
DWP20367 0.049 0.781 0.025~0.781
Low methicillin-resistant Ciprofloxacin 0.391 50 0.195~50
S. aureus® (6) Sparfloxacin 0.049 6.25 0.025~6.25
Ofloxacin 0.391 6.25 0.195~6.25
DWP20367 0.049 1.563 0.025~1.563
High methicillin-resistant Ciprofloxacin 0.781 50 0.195~100
S. aureus® (30) Sparfloxacin 0.098 6.25 0.025~12.5
Ofloxacin 0.781 12.5 0.195~25
. DWP20367 0.195 0.195 0.098~0.195
S. pneumoniae (6) Ciprofloxacin 0.781 1.563 0.391~1.563
DWP20367 1.563 12.5 0.391~25
. Ciprofloxacin 0.781 50 0.195~50
P. aeruginosa (27) Sparfloxacin 6.25 100 0.391~100
Ofloxacin 6.25 100 0.781~100
DWP20367 0.013 6.25 0.004~125
. Ciprofloxacin 0.025 6.25 0.013~6.25
E. coli (45) Sparfloxacin 0.025 12.5 0.004~25
Ofloxacin 0.049 12.5 0.004~25

Y Inoculum size: 107 cfu/m! (10 cfu/spot)
Y MIC of MSSA<3.125 pg/mi

¥ 6.25 ug/ml<MIC of L-MRSAC100 pg/mi
“ MIC of H-MRSA>100 pg/m!

0.195~100 pg/ml), SPFX (0.025~6.25 pg/ml,
0.025~12.5 pg/mi), OFLX (0.195~6.25 pg/ml,
0.195~25 pg/mN Bt Y53 ¢+ TS Jet
wisicth, gHE, Aol 2] S. preumoniae spp. (6
TF)E 0.098~0.195 pg/mis] FoHE 2o,
CPFX®rt} 2~84f ¥ a3 Jehidct. P
aeruginosa /2T (27T3F) 9 E. coli 432
T3 (45 )l Uik DWP20367¢] 332 tixof
3% FEAU 2~ AE ¢ FEHE UERY
Ak,
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SPFX% 128~256u§71A] 3Hteé] x}elE& Jehlig]
o} 3 aFSATFIME & FFe] g dr
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t} (Table III).
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Table III — Effect of inoculum size of antibacterial activities on DWP20367, ciprofloxacin and sparfloxacin

Inoculum size

MIC {pg/mi)

Strains {cfw/mD) DWP20367 Ciprofloxacin Sparfloxacin
10° 0.002 0.002 0.004
) 10° 0.098 0.391 0.195
E. faecium MD8b 10’ 0.098 0.391 0.391
10° 0.098 0.781 0.391
10° 0.004 0.002 0.002
. 10° 0.098 0.391 0.098
5. pneumoniae typell 10° 0.098 0.391 0.195
10° 0.195 0.391 0.195
10° 0.004 0.049 0.007
. 10° 0.007 0.098 0.013
S. aureus Smith 107 0.007 0.098 0.013
10° 0.013 0.098 0.025
10° 0.013 0.195 0.007
10° 0.025 0.195 0.025
S. aureus C5740 (H-MRSA) 107 0.025 0.391 0.049
10° 0.025 0.391 0.049
10° 0.007 0.007 0.007
. 10° 0.025 0.007 0.007
E. coli TEM 107 0.025 0.007 0.007
10° 0.025 0.007 0.007
10° 0.013 0.007 0.007
, . 10 0.013 0.007 0.007
K. pneumoniae NCTC9632 10’ 0.025 0.007 0.013
10° 0.025 0.013 0.013
10° 0.002 0.004 0.002
) 10° 0.391 0.098 0.391
P. aeruginosa E-2 10 0.391 0.195 0.781
10° 0.781 0.195 0.781
10° 3.125 1.563 1.563
. " 10 6.25 3.125 12.5
P. aeruginosa 101-181 (OR)" 107 12.5 6.95 25
10° 12.5 6.25 25
" OR: Ofloxacin-resistant strains
Table IV— Effect of metal ions on antibacterial activities of DWP20367, ciprofloxacin and sparfloxacin
o Mic (pg/ml)
Strains Antibiotics CaCl MgSO, Control
DWP20367 0.781 1.563 0.098
E. faecium MD8b Ciprofloxacin 0.391 1.563 0.391
Sparfloxacin 0.391 1.563 0.391
DWP20367 1.563 1.563 0.049
S. preumoniae typell Ciprofloxacin 0.391 1.563 0.391
Sparfloxacin 0.195 0.391 0.195
DWP20367 0.025 0.025 0.002
S. aureus Smith Ciprofloxacin 0.098 0.195 0.098
Sparfloxacin 0.049 0.098 0.049
DWP20367 0.049 0.195 0.025
S. aureus C5740 (H-MRSA) Ciprofloxacin 0.391 0.781 0.195
Sparfloxacin 0.049 0.098 0.049

Vol. 41. No. 2. 1997



230 WA AR B 4RE 499 £34 oS R9E e

Ho

Table 1V — Continued

o Mic (pg/mi)
Strains Antibiotics CaCl, MgSO, Control

DWP20367 0.098 0.195 0.013

E. coli TEM Ciprofloxacin 0.013 0.025 0.013
Sparfloxacin 0.013 0.025 0.013
DWP20367 0.098 0.195 0.013

K. prneumonine NCTC9632 Ciprofloxacin 0.013 0.025 0.007
Sparfloxacin 0.025 0.025 0.013
DWP20367 1.563 3.125 0.391

P. aeruginosa E-2 Ciprofloxacin 0.195 0.391 0.098
Sparfloxacin 0.781 1.563 0.391
DWP20367 25 50 6.25

P. aeruginosa 101-181 (OR)* Ciprofloxacin 6.25 12.5 3.125
Sparfloxacin 25 50 12.5

" Inoculurn size: 107 efu/ml (10* efu/spot)
¥ OR: Ofloxacin—resistant strains

Table V— Effect of pH of antibacuterial activities on DWP20367, ciprofloxacin and sparfloxacin

MIC (pg/mi)
Strains” DWP20367 Ciprofloxacin Sparfloxacin

pH6 pHT7 pH8 pHS6 pH7 pH8 pHé pHT7 pH8
S. pneumoniae typel 0.195 0.098 0195 0781 0391 0781 0195 0195 039
S. aurdeus C2379 0025 0025 0.025 0391 0391 0391 0049 0.098 0.098
E. coli TEM 0.049 0.025 0.025 0049 0.013 0.004 0025 0.013 0.098
P. aeruginosa 1771M 0.049 0049 0.049 0049 0025 0013 0049 0.025 0.049
P. aeruginosa E-2 0195 0391 0391 0.195 0.098 0.049 0.195 0.195 0.391

Y Inoculum size: 107 efu/m! (10* cfu/spot)

Table VI— Effect of horse serum on antibacterial activities of DWP20367, ciprofloxacin and sparfloxacin

Antibiotics Serum MIC (pug/ml)
[?)
(%) S. pneumoniae typell S. aureus Smith E. coli TEM P. aeruginosa E-2
0 0.098 0.007 0.025 0.391
5 0.195 0.007 0.049 0.391
DWP20367 10 0.098 0.007 0.049 0.781
25 0.195 0.013 0.195 1.563
0 0.781 0.098 0.025 0.391
. . 5 1.563 0.049 0.049 0.391
Ciprofloxacin 10 0.781 0.098 0.025 0.391
25 0.781 0.098 0.025 0.391
0 0.195 0.013 0.007 0.781
. 5 0.195 0.007 0.007 0.781
Sparfloxacin 10 0.391 0.013 0.007 0.391
25 0.098 0.013 0.004 0.391

Table Vel uYehjdtt. DWP20367# SPFXi: oHa¥o| g==oj 0ixi= &t

pH 6-8 AelellA] &g wWart A9 giglan, 5%. 10%, 25% "FE3 & W2 wiA] oA 2229
CPFX%= E. coli TEM, P. aeruginosa sp.1 4 pH7} ol Ao skt gigl o), DWP203672 25%
S7HErs gl 4~16W] T AR Je ulEAHE P iR AolA 488 A= 2 daE S
et B} (Table VD).
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Fig. 2. Effect of DWP20367 and ciprofloxacin on viability
of S. aureus Smith.
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Fig. 3. Effect of DWP20367 and ciprofloxacin on viability
of E. coli TEM.
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Fig. 4. Effect of DWP20367 and ciprofloxacin on viability
of P. aeruginosa E-2.
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