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Table 1. Summary of pharmacokinctic parameters of antimicrobial
quinolone derivatives in human and laboratory animals

Derivative

1. Ciprofloxacin

Tosufloxacin

ts

3. Lomefloxacin

4. Ofloxacin

5. Fleroxacin

6. DR-3355

7. Amifloxacin

8. AT-4140

9. Temafloxacin

Spectes CLp/F* Clre Vss/F* (ht(l):r)
Iluman 686 337 203 5.01
Rabbit 304 c 519 3.42
Rat 264 c 43.6 1.91
Human 916 25.9 341 3.77
Dog 31.9 1.37 19.5 5.86
Rabbit 102 7.1 34.0 3.4
Rat 189 21.4 50.1 2.44
Mouse 60.8 11.3 22.5 4.25
Human 238 177 145 8.48
Dog 7.18 3.07 2.41 4.29
Monkey 10.1 6.15 3.48 3.26
Rat 13.3 9 30 2.14 1 90
Mouse 17.2 c 4.48 3.02
Human 171 144 79.9 4.47
Dog 2.27 0.95 1.27 4.37
Monkey 4.84 2.01 1.99 2.81
Rabbit 20.2 c 3.32 1.61
Rat 20.1 9.49 8.88 5.12
Human 91.1 55.0 77.4 9.90
Dog 1.62 0.41 1.28 9.42
Monkey 4.03 2.42 1.21 3.45
Rabbit 10.2 1.94 1.07 1.57
Rat 5.83 1.75 1.44 2.65
Mouse 13.1 2.88 2.20 1.95
Human 167 134 81.3 5.97
Dog 3.11 1.29 2.39 8.40
Monkey 5.52 3.75 2.05 3.8
Rat 27.2 10.0 15.4 % 53
Human 184 120 71.1 4.25
Monkey 14.8 8.35 5.31 3.48
Rat 28.4 6.96 5.32 3.19
Mouse 92.6 c .35 1.12
Human 214 13.4 307 16.3

Dog 5.27 0.45 c & 70
Rat 51.1 6.60 c 3.4
Mouse 130 18.2 c 4.25
Human 195 131 113 6.75
Dog 2.88 1.26 1.47 c

Rat 62.7 15.4 13.3 3.50

= Each clearance is expressed as 'ml/min/body’ in human and 'ml/min/kg’ in animals.
b Each volume of distribution is expressed as 'L/body’ in human and 'L/kg’ in animals.

¢ Data not available.
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Correlations between the apparent plasma clearance

(CLp/F) of antimicrobial quinolone derivatives in human
and laboratory animals. Each number corresponds to the
following derivatives: (1) Ciprofloxacin, (2) Tosufloxacin,
(3) Lomefloxacin, (4) Ofloxacin, (5) Fleroxacin, (6) DR-3355,
(7) Amifloxacin, (8) AT-4140, and (9) Temafloxacin
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Fig. 2. Correlations between the apparent renal clearance
(CLr) of antimicrobial quinolone derivatives in human
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Table 2. Observed and speculated phimmacokinetic parameters of antimicrobial
quinolone derivatives i human by extrapolation from those in dog
Derivati Clp/ I CLr Vss/ I
erivative (ml/min/body ) ‘L/body)

686

1. Ciprofloxacin Obs. 337 203
Spec. a a a

2. Tosufloxacin Ohs, 916 259 341
Spec. 829 134 336

3. Lomefloxacin Obs 238 177 145
Spec. 299 326 116

4. Ofloxacin O, 171 144 79.9
Spec 136 89.8 83.4

5. Fleroxacin Obs. 91.1 55.0 77.4
Spec. 108 35.6 83.8

6. DR 3355 Obs. 167 134 81.3
Spec. 168 126 115

7. Amifloxacin Obs. 184 120 71.1
Spec. a a a

8. AT-4140 Obs. 214 13.4 307
Spec. 242 39.4 a

9. Temafloxacin Obs. 195 131 113
Spec. 160 123 89.9

Average of absolute

15.1 58.8 16.0

estimation error (%)"

* Can not be estimated.
b 3| (Obs.—Spec.)/Obs.| X 100/n.
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We investigated the pharmacokinetic relationships of nine newly developed antimicrobial
quinolones in healthy human and in five laboratory animal species according to Boxexsavm's approach.
Significant positive correlations were observed between the apparent plasma clearance (CLp/F) in
human and both in dog (r =0.966, p<0.01) and in rat (r =0.888, p<0.01). The renal clearance (CLr) and
the steady state volume of distribution (Vss/F) in human also correlated those in dog. For the
elimination half-life (£,.), however, no obvious correlation was found between human and any animal
species examined. Such pharmacokinetic parameters in human as CLp/F and Vss/F, which were
extrapolated from the regression parameters in dog, coincided fairly well with the actual observa-
tions. These results uphold the idea that the overall pharmacokinetic behavior of an antimicrobial
quinolone derivative in human can in fact be estimated with sufficient accuracy from those obtained
in preclinical study.



