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Pharmacokinetics and Tissue Distribution of a New Fluoroquinolone
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Abstract — The pharmacokinetics of DWP20364 (1-cyclopropyl-5-amino-6,8-difluoro-7-(2,7-diazabicyclo[3,3,0]
oct-4-ene-7-yl)-1,4-dihydro-4-oxoquinoline-3-carboxylic acid), a novel fluoroquinolone containing C7-bicyc-
lic structure, were compared with those of ciprofloxacin (CPFX) after single intravenous (i.v.) and oral (p.o.)
administration to rats using microbiological assay (bioassay). After i.v. administration to rats, the plasma
concentrations of the two drugs declined biexponentially. The terminal half-lives (tiz5) of DWP20364 were
110£13.2 min and 1174-3.09 min after i.v. and p.o. administration, respectively, and they were significantly
higher than those of CPFX (45.5+9.52 min and 48.3112.1 min, respectively). Similar results were also
obtained from plasma concentrations and area under the plasma concentration-time cirves. The total body
clearance of DWP20364, 7.82+0.37 ml/min/kg was significantly slower than that of CPFX, 27.3+11.1 ml/
min/kg. Above data suggested that the antimicrobial activity of DWP20364 could be longer than that of CPFX.
The urinary recovery after i.v. and p.o. administration of DWP20364 was significantly lower than those of
CPFX suggesting that the effect of DWP20364 on urinary tract infection could be lower than that of CPFX.
The serum protein binding values of DWP20364 at 2 ug/ml were apparenily 91.5~93.1% in rats and human.
DWP20364 was distributed by the order of liver, lung, kidney, spleen, heart, muscle and brain collected at 30
min after orally administered.

Keywords [] DWP20364, ciprofloxacin, pharmacokinetics, bioavailability, tissue distribution, urinary recovery,
fecal recovery, protein binding, rats
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Fig. 1. Chemical structures of DWP20364, DWP20367 and
DWP20373.
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Fig. 2. Plasma concentration-time curves of DWP20364 (A)
and CPFX (B) after single intravenous (i.v.) and oral (p.o0.)
dosing of 20 mg/kg in rats (n=4, each).

Bars represent mean = S.E..
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Table I. Mean (+S.E.) pharmacokinetic parameters of DWP20364 and CPFX after single intravenous (i.v.) and oral (p.o.) dosing of

20 mg/kg in rats

DWP20364 CPFX
Parameters iv. (n=4) p.o. (n=4) iv. (n=4) p.o. (n=4)
AUC (ug - min/nl) 25804 119%* 140025 4% * 985+296 466+104
{yz (mmin) 110-+13.2% 117-+3.00* 45.5+9.52 483+12.1
MRT (min) 149--173 116--38.3
Coux (g/ml) 1160+123** 7.31+0.018 5.17+0.53
trw (0i0) 7.824+0.37* 37.240.51* 22.441.69
V, (mlke) 2320-+369
CL (mlmin/kg) 273+11.1
BA (%) 59.7+1.44 4744105

*p<0.05 compared to the same route of CPFX. **p<0.01 compared to the same route of CPFX
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Fig. 3. Tissue levels of DWP20364 (E) and CPFX (M) after
30 min (A), 4 hrs (B) and 24 hrs (C) following oral dosing of
20 mg/kg in rats (n=3, each). Bars represent meantSE. *p<0.05
compared to CPFX. **p<0.01 compared to CPFX.
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Table II. Serum protein binding (%) of DWP20364, CPFX
and SPFX in rat and human serum at each concentration of 2

Hg/ml

Compounds Rats (n=4) Human (n=4)
DWP20364 91.5+0.4° 93.1+0.1
CPFX 314+29 28.5+3.7
SPFX 22.8+4.5 26.6+3.9
‘Mean+S.E.
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