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Fig. 1. Chemical structures of newly developed fluoroqui-
nolones.
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Fig. 2. Serum concentrations of fluoroquinolone deriva-
tives after a single oral administration of 200 mg
to healthy humans.
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Fig. 4. Urinary excretion of fluoroquinolone derivatives
after a single oral administration of 200 mg to
healthy humans.
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Fig.5 Antibacterial activity, AUC/MIC and time above MIC of
newly developed fluoroquinolones.
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Table 1. Summary of pharmacokinetic parameters of newly
developed fluoroquinolones in humans and
laboratory animals

Compound  Species CLp/F(a) CLr(a) Vss/F(b) tys(h)
Temafloxacin human 195 131 113 6.75
dog 2.88 1.26 1.47 c

rat 62.7 15.4 3.5 c

Grepafloxacin human 380 45.1 365 11.1
monkey 12.3 0.84 7.24 6.8

rat 84.4 5.65 31.4 4.3

mouse 71.2 c 38.8 6.3

Y-26611 human 747 290 349 5.4
dog 10.6 5.44 2.94 3.2

rat 70.9 15.7 8.59 1.4
Balofloxacin  human 195 157 132 7.83
dog 4.54 0.54 2.28 5.8
monkey 10.7 3.35 2.54 2.74
rat 29.8 8.73 4.85 1.88
Pazufloxacin human 388 332 90 2.68
dog 4.93 3.12 1.11 2.6

rabbit 43.9 18 5.32 1.4

rat 18.5 11.7 1.28 0.8

mouse 24.5 6.69 2.97 1.4
NM 441 human 520 199 402 8.92
dog 18.5 4.07 9.77 6.1

monkey 33.3 10.7 31.7 11

rabbit 133 c 57.6 5

rat 62.9 17 16.3 3

mouse 167 c 37.6 2.6

AM-1155 human 230 192 142 7.1
dog 4.65 1.74 2.13 5.3

monkey 8.62 4.89 1.87 2.5

rabbit 26.4 6.39 4.34 1.9

rat 19.7 8.35 3.75 2.2

mouse 61.5 13.8 7.99 1.5

DU-6859 a human 277 199 110 4.6
dog 6.86 1.5 3.21 5.4

monkey 5.75 3.9 2.49 5

rat 23.7 c 10.1 4.9

* Each clearance rate is expressed as ‘ml/min/body’ in humans
and 'ml/min/kg’ in animals.

®* Each volume of distribution is expressed as ‘L/body’ in
humans and ‘L/kg’ in animals.

¢ Data not available.
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Table 2, Summary of correlation between pharmacokinetic
parameters of fluoroquinolones in humans and
laboratory animals

Parameter Animal No. of Regression line* r**  Significance
compounds

CLp/F dog 13 Y=78,9xx%" 0.914 p<0.001
monkey 10 Y=60.5xx% 0.770 p<0.01
rabbit 7 Y=27.6xx04 0.915 p<0.01

rat 16 Y=44.3xx01 0.792 p<0.001
mouse 9 Y=86.1xx% 0.406 NS°***
CLr dog 13 Y=109 xxo™ 0.725 p<0.01
monkey 10 Y=64.8xx%%0 0.724 p<0.05
rabbit ] Y=37.4xx%m" 0.952 NS°***

rat 14 Y=19.2xx0* 0.614 p<0.005
mouse 5 Y=190 xx-om —0.151 NS°**
Vss/F dog 12 Y=80.6xx%" 0.816 p<o0.01
monkey 10 Y=69.8xx%» 0.771 p<0.01
rabbit 7 Y=62.9xx0m8 0.900 p<0.01
rat 15 Y=75.7xx0m0 0.613 p<0.05
mouse 8 Y=45.8xx°%" 0.874 p<0.01
tin dog 12 Y=1.062x+0.903 0.617 p<0.05
monkey 10 Y=0.364x+5.544 0.387  NS°**
rabbit 7 Y=0.464x+4.765 0.232 NS***
rat 16 Y=-0.052x+7.159 —0.029 NS°°**
mouse 9 Y=1.267x+4.337 0.513 NS°**

* Y: pharmacokinetic parameters in humans,
X: pharmacokinetic parameters in animals.
** correlation coefficient. *** not significant.
The pharmacokinetic parameters used were those in Table 1
and our previous report?.
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Clinical pharmacology of antimicrobial pylidonecarboxylic acids (III)

—Comparative study of newly developed compounds on pharmacokinetics in healthy humans—
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Yoshiharu Takiguchi, Kazunao Kondo, Atsuhiro Mizuno,
Toshihiko Uematsu** and Yuuji Watanabe
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3600 Handa-Cho, Hamamatsu, Shizuoka 431-31, Japan
Present address: *Department of Clinical-Pharmacology, Hamamatsu University School
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We compared the pharmacokinetics of 8 newly developed antimicrobial quinolones with those of
ciprofloxacin (CPFX), ofloxacin (OFLX) and sparfloxacin (SPFX) in healthy human. Based on
the average time course of serum concentrations after a single oral dose of each drug (normalized
to 200 mg), grepafloxacin (GPFX) and NM 441 were similar to SPFX with low Cmax and long ty;;
temafloxacin (TMFX), balofloxacin (BLFX), AM-1155 and DU-6859 a were similar to OFLX with
high Cmex and large AUC; Y-26611 was similar to CPFX with low Cmax, and short tiz and small
AUC; pazufloxacin (PZFX) was a new type with high Cmax and short t,.. However, in the
cumulative urinary recovery of the unchanged drug, TMFX, BLFX, PZFX, AM-1155 and DU-
6859 a as well as OFLX;had high values Y-26611 and NM 441 had lower values than CPFX;and
GPFX and SPFX had the lowest values. We also tried design an optimum dosing regimen on the
basis of the serum AUC/MIC, a possibly important factor in the therapeutic efficacy of this type
of drug. GPFX and NM441 as well as SPFX might require less frequent but NM 441 might
require a higher dose than SPFX. TMFX, BLFX and AM-1155 might have stronger effects than
OFLX especially against Streptococcus pneumoniae. It is suggested that DU-6859 a does not need as
high a dose but Y-26611 requires a higher dose than OFLX and CPFX. The therapeutic effect of
PZFX might be similar to that of CPFX, but an advantage of its high Cmax in the therapeutic
effect remains to be shown. The pharmacokinetic relationships of 16 antimicrobial quinolones
including 9 previously reported derivatives in healthy humans and in five laboratory animal species
were investigated according to Boxembaum’s approach. All the parameters of apparent plasma
clearance, renal clearance and apparent steady state volume of distribution in humans had the
best correlation with those in rabbits among mice, rats, rabbits, dogs and monkeys. However,
the ti. in humans was significantly correlated with that only in dogs, though the correlation
coefficiency was low (r=0.617). These results support the idea that the overall pharmacokinetic
behavior of an antimicrobial quinolone in humans can be estimated with sufficient accuracy from
that obtained in preclinical studies.



