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1. Chemical structure of gatifloxacin

((£)-1-cyclopropyl-6-fluoro- 1,4-dihydro- 8-
methoxy- 7-(3- methyl- 1-piperazinyl)-4-oxo-
3-quinolinecarboxylic acid)

. Chiral center
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Fig. 2. Concentrations of unchanged drug in serum following intravenous and
oral administration of 10 mg/kg of gatifloxacin or its isomers in mice.
Each point represents the mean and SD (n=5).
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Fig. 3. Concentrations of unchanged drug in serum following intravenous and

oral administration of 10 mg/kg of gatifloxacin or its isomers in rats.
Each point represents the mean and SD (n=5).
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Fig. 4. Concentrations of unchanged drug in serum following intravenous and
oral administration of 10 mg/kg of gatifloxacin or its isomers in rabbits.
Each point represents the mean and SD (n=5).
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Fig. 5. Concentrations of unchanged drug in serum following intravenous and
oral administration of 2 mg/kg of gatifloxacin or its isomers in dogs.
Each point represents the mean and SD (n=5).
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Fig. 6. Concentrations of unchanged drug in serum following intravenous and
oral administration of 5 mg/kg of gatifloxacin or its isomers in monkeys.
Each point represents the mean and SD (n=3).

Table 1. Pharmacokinetic parameters of gatifloxacin and its isomers following
intravenous injection in laboratory animals

Animal Dose Parameter Gatifloxacin S-isomer R-isomer

species (n)  (mg/kg)

Mouse (5) 10 AUCo~w, iv (xg-h/mL) 4.33 5.43 3.91
Vss (L/kg) 2.24 2.16 2.02
CLux (L/h/kg) 2.31 1.84 2.55
T (h) 1.1 1.3 0.8

Rat (5) 10 AUCo~w, iv (#g-h/mL) 9.09 + 2.44 10.6 = 1.5 13.5 = 1.8
Vss (L/kg) 2.51 = 0.38 247 £ 0.21 1.93 + 0.33"*
CLuw (L/h/kg) 1.16 = 0.26 0.96 + 0.14 0.75 £+ 0.10'
T (h) 1.6 £0.2 1.9 £0.2 1.9 £0.2

Rabbit (5) 10 AUCo~w, iv (g -h/mL) 17.0 £ 1.7 15.7 £ 1.7 159 + 1.4
Vss (L/kg) 1.57 = 0.20 1.80 + 0.18 1.73 £ 0.24
CLu (L /h/kg) 0.59 + 0.06 0.64 = 0.07 0.63 = 0.05
T3 (h) 1.9 £0.3 2.0+0.2 2.0+ 0.3

Dog (5) 2 AUCo~w, iv (#g-h/mL) 8.11 % 0.90 8.50 *+ 0.63 9.20 £ 1.16
Vss (L/ g) 2.11 £0.17 1.82 £ 0.10"  2.08 = 0.19
CLu (L/h/kg) 0.25 = 0.03 0.24 = 0.02 0.22 = 0.03
T3 (h) 6.0 £0.2 54 0.3 6.7 = 0.5"

Monkey (3) 5 AUCo~eo, iv (g -h/mL) 831 +1.29 9.44 + 0.80 9.92 + 1.26
Vss (L/kg) 1.85 = 0.09 1.82 + 0.20 1.73 £ 0.17
CL. (L/h/kg) 0.61 = 0.09 0.53 = 0.05 0.51 + 0.07
T3 (h) 2.2+04 2.5+ 04 2.5+ 04

Fach value represents the mean and SD of three or five animals.

Pharmacokinetic parameters in mice were calculated from mean concentrations in serum.

! Statistically different from
¢ Statistically different from
¥ Statistically different from
¥ Statistically different from

the value of gatifloxacin group (p<0.05)
the value of gatifloxacin group (p<0.01)
the value of S-isomer group (p<0.05)
the value of S-isomer group (p<0.01)
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Table 2. Pharmacokinetic parameters of gatifloxacin and its isomers following
oral administration in laboratory animals

Animal Dose Parameter Gatifloxacin S-isomer R-isomer

species (n)  (mg/kg)

Mouse (5) 10 Cmax (ug/mL) 1.66 1.65 1.27
Tmax (h) 0.25 0.25 1.0
AUCo~w, po (g - h/mL) 2.71 2.85 2.23
T (h) 1.5 1.6 1.9

Rat (5) 10 Cmax (ng/mL) 2.91 £ 0.78 2.99 £ 0.63 3.70 = 1.74
Tmax ( 0.65 £+ 0.34 0.35 = 0.14 0.30 £ 0.11
AUCo~e, po (g - h/mL) 8.47 £ 2.88 7.81 £ 0.88 744 £ 2.71
T (h) 2.2+0.3 2302 2.2x05

Rabbit (5) 10 Cmax (png/mL) 1.45 + 0.36 2.26 = 0.95 2.11 +0.69
Tmax (h) 1.1 £0.5 0.8 0.3 1.9+ 1.3
AUCo~e0, po (pg - h/mL)  6.31 & 0.92 8.05 £ 3.02 9.20 = 2.72
T (h) 1.9 £0.1 1.8 £0.4 2.2+£04

Dog (5) 2 Cmax (pg/mL) 0.88 £+ 0.06 1.23 £ 0.14"  0.98 = 0.10*
Tmax (h) 1.3 £0.7 1.1 £0.5 1.5 £ 0.7
AUCo~e0, po (g - h/mL) 7.07 £ 0.77 9.04 = 0.56' 7.95 + 1.16
T (h) 6.2 + 0.6 55+ 04 6.5 + 0.7

Monkey (3) 5 Cmax (peg/mL) 1.97 + 0.33 1.84 + 0.26 2.00 = 0.07
Tmax  (h) 2.0 £ 0.0 2.7+ 1.2 2.0 £ 0.0
AUCo~w, po (g -h/mL) 967 +173  101+13  871+113
T . (h) 2.5+ 0.2 2.7+0.2 24+03

Each value represents the mean and SD of three or five animals.
Pharmacokinetic parameters in mice were calculated from mean concentrations in serum.

U Statistically different from the value of gatifloxacin group (p<0.01)
¢ Statistically different from the value of S-isomer group (p < 0.05)
¥ Statistically different from the value of S-isomer group (p<0.01)
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Table 3. Serum protein binding
laboratory animals

of gatifloxacin and its isomers in

Animal Concentration in Gatifloxacin S-isomer R-isomer
species serum (pg/mL)
Mouse 0.5 20+ 3 156 12 £5
2 16 £2 16 £ 3 187
Rat 0.5 27+9 14+3 14 + 4°
2 22 +2 196 23 +4
Rabbit 0.5 25+2 101 23 £ 2
2 18 £ 3 212 232
Dog 0.5 16 £3 155 8§+2
2 152 147 8+5
Monkey 0.5 156 19+ 3 185
2 19+ 2 192 17+ 7

Each value represents the mean and SD of four or five determinations.

U Statistically different from the value of gatifloxacin group (p<0.05)
¢ Statistically different from the value of gatifloxacin group (p<0.01)
% Statistically different from the value of S-isomer group (p<0.01)
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Fig. 7. Urinary excretion of unchanged drug following intravenous and
oral administration of 10 mg/kg of gatifloxacin or its isomers in mice.
Each point represents the mean and SD (n=5).
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Fig. 8. Urinary excretion of unchanged drug following intravenous and
oral administration of 10 mg/kg of gatifloxacin or its isomers in rats.
Each point represents the mean and SD (n=5).
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Fig. 9. Urinary excretion of unchanged drug following intravenous and
oral administration of 10 mg/kg of gatifloxacin or its isomers in rabbits.
Each point represents the mean and SD (n=5).
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Fig. 10. Urinary excretion of unchanged drug following intravenous and
oral administration of 2 mg/kg of gatifloxacin or its isomers in dogs.

Each point represents the mean and SD

(n=5).

" Statistically different from the value of gatifloxacin group (p<0.05)
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Fig. 11. Urinary excretion of unchanged drug following intravenous and
oral administration of 5 mg/kg of gatifloxacin or its isomers in monkeys.

Each point represents the mean and SD (n=3).

Table 4. Urinary excretion of unchanged drug for 48 h following intravenous

and oral administration of gatifloxacin or its isomers in laboratory

animals
Animal Dose Route of Urinary excretion (% of dose)
species (mg/kg) administration
(n) Gatifloxacin S-isomer R-isomer

Mouse (5) 10 v 21.6 £ 9.5 19.7 £ 5.1 19.0 = 6.9
po 22564 17.2 £ 3.9 224 £ 11.0

Rat (5) 10 v 49.9 £ 54 55.4 + 6.3 57.7 £ 10.0
po 42.4 + 125 36.6 = 9.0 44.3 £ 3.1

Rabbit (5) 10 v 28.2 £ 15.0 40.8 = 12.9 41.0 = 8.5
po 24.2 £5.9 28.7 £ 10.8 34.8 £ 10.7

Dog (5) 2 v 37.0 £ 6.0 40.0 £ 6.8 47.2 £4.0!
po 37.4 £ 4.6 48.0 £ 6.4' 44.3 £ 4.4

Monkey (3) 5 v 54.1 £9.3 51.9 + 7.8 56.0 £ 13.4
po 66.7 = 8.9 58.1 £12.5 58.5 £ 32.4

Each value represents the mean and SD of three or five animals.

' Statistically different from the value of gatifloxacin group (p < 0.05)
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Table 5. Excretion of unchanged drug and glucuronide conjugate
in urine and bile for 24 h following oral administration
of 10 mg/kg of gatifloxacin or its isomers in rats

Recovery (% of dose)

Sample Measured item
Gatifloxacin S-isomer R-isomer
Urine Unchanged drug 33.3 £8.8 43.6 £+ 3.6 41.8 £ 3.5
Conjugate 3.1+2.1 29+ 1.2 22+ 1.7
Total 36.4 £10.7 46.4 £ 2.9 44.0 £ 4.3
Bile Unchanged drug 34+ 1.0 4.6 +0.8 4.1 £ 1.0
Conjugate 10.8 + 3.8 13.1 £ 3.2 125+ 2.1
Total 14.2 = 4.6 17.7 = 3.6 16.7 £ 2.4
Urine plus bile  Total 50.6 £ 9.8 64.2 + 2.9 60.6 + 5.8

Each value represents the mean and SD of five animals.

! Statistically different from the value of gatifloxacin group (p<0.05)
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Pharmacokinetics of gatifloxacin, a new quinolone,
and its enantiomers . I. Pharmacokinetics in laboratory animals
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Hisao Kusajima, Ryozo Ishida and Hiroshi Uchida
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2399-1 Mitarai, Nogi-machi, Shimotsuga-gun,
Tochigi 329-0114, Japan

We investigated the pharmacokinetics of gatifloxacin (GFLX), a new quinolone, and its enantiomers
(S- and R-isomers) following intravenous and oral administration of each compound singly to
GFLX was rapidly absorbed, and the bioavailability of
GFLX ranged from 87% to 116 % in rats, dogs, and monkeys, indicating that GFLX is almost

completely absorbed in these species.

mice, rats, rabbits, dogs, and monkeys.

The volume of distribution at steady state, which was
found to be about 2 L/kg in all the species tested, suggested the extensive distribution of this
drug. Species with larger body weight tended to show a smaller total body clearance and a
longer half-life: half-lives in mice, rats, rabbits, dogs, and monkeys were 1.1, 1.6, 1.9, 6.0, and
2.2 h, respectively. Serum protein binding was low, 15% to 27 %. The unchanged drug was
excreted almost completely within 24 h in all species. Cumulative urinary recovery was more
GFLX

was also excreted into bile in rats: GFLX was excreted predominantly as a glucuronide conjugate

than 40 % in rats, dogs, and monkeys, and ranged from 20% to 30% in mice and rabbits.
in bile, and as an unchanged drug in urine. No large differences were found among GFLX,
S-isomer, and R-isomer in concentrations in serum, oral absorption, serum protein binding, or

excretion in urine and bile in laboratory animals.



