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Table 1. Summary of data obtained in healthy volunteers
Age Body height Body weight
Treatment No. Sex | Mean (em) Mean (kg) Mean
W | igp | “™ | zsp | ™ | zep
1 male 21 167.3 67.4
2 male 20 173.1 65.5
3 male 22 21.3 169.7 172.7 73.5 85.7
T fl i ith i T '
'osufloxacin with and without Ca'' or Mg* 4 male 22 +19 118.3 44 58.0 +59
5 male 23 170.8 60.4
6 male 20 179.7 69.3
7 male 21 1724 62.8
8 male 24 176.8 63.1
9 male 29 23.3 161.1 171.0 58.6 65.8
Tosufl i ith and wi 3t
osufloxacin with and without Fe 10 | male | 2¢ | £8.1 | 1779 | +65 | 795 | +7.4
11 male 21 165.2 68.3
12 male 21 173.4 62.7
Mean +SD 223256 1718154 85.816.3

Fe®*: Sodium ferrous citrate, Ca*': Precipitated calcium carbonate, Mg?': Magnesium oxide
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Table 2. Serum concentration of tosufloxacin in humans following oral administration with and without precipitated calcium carbonate or mag-

nesium oxide

Serum concentration (. g/ml)
Treatment
0.6h 10h 15h 20h 26h 30h 40h 6.0h 8.0h 12.0h 240h
Tosufloxacin 0.114 0.243 0.277 0.272 0.319 0.360 0.292 0.192 0.134 0.073 0.016
alone +0.185 | +0.245 +0.224 | £0.160 +0.073 +0.044 +0.0560 +0.028 +0.027 +0.013 1£0.010
Tosufloxacin 0.021 0.131 0.172 0.183 0.188 0.181 0.167 0.110 0.086 0.043 0.008
with Ca®* +0.021 +0.136 +0.141 +0.120 +0.094 +0.051 +0.029 +0.014 +0.011 +0.005 £0.011
Tosufloxacin 0.051 0.100 0.115 0.124 0.146 0.148 0.131 0.080 0.087 0.039 ND
with Mg** +0.0568 +0.068 | +0.062 +0.033 +0.029 +0.020 +0.021 +0.018 +£0.014 +0.008

Ca*: precipitated calcium carbonate, Mg**: magnesium oxide
Values are means + SD of data from five volunteers

% Tables 2~4 3 & U Figs. 1, 2 ISR L7, TFLX ¥k
AR O MR EEH S I A% 3 BMT 0.350 ug/ml
DRFBEICEL, DBMHREL T 12 BT 0.073
ug/ml, 24 RMTit 0.016 ug/ml TdH o7 Cuould

Table 3. Urinary excretion of tosufloxacin in humans following

oral administration with and without precipitated calci-

um carbonate or magnesium oxide

Urinary excretion (mg)

Treatment
0~4h 0~8h 0~12h 0~24h
Tosufloxacin 14.296 23.988 28.978 33.580
alone +4.730 +56.513 +6.735 16.362
Tosufloxacin 8.650 15.460 18.452 21.246
with Ca?* +3.292 +3.358 +3.430 +3.527
Tosufloxacin 7.112 12.344 14.504 17.186
with Mg** +1.749 +2.655 +3.773 +4.050

Ca?*: precipitated calcium carbonate, Mg?*: magnesium oxide

Values are means + SD of data from five volunteers
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Table 4. Pharmacokinetic parameters of tosufloxacin in humans following oral administration with and without precipitated calcium car-

bonate or magnesium oxide

Pharmacokinetic parameters
Treatment Cae T T AUCo-1 Vd/F URs-2e
( pg/ml) (h) (h) (g - h/ml) (1) (mg)
Tosufloxacin 0.4220 2.300 5.378 2.777 414.2 33.580
alone +0.1178 — +0.975 +1.015 +0.550 +118.8 +6.362
(100) (100) (100)
Tosufloxacin 0.2220 * ¥ 2.700 5.526 1.599 * % % 726.3 21.246 * *
with Ca** +0.1013 +0.975 +1.830 +0.413 +196.8 i’3.527J
(52.6) — (57.6) (63.2)
%k %k % % %k %k % %k k
Tosufloxacin 0.1580 2.400 5.189 1.271 879.2 17.186
with Mg** +0.0252 +0.822 +0.885 +0.231 +305.8 +4.050
(37.4) (45.8) (51.2)

Ca**: precipitated calcium carbonate, Mg?*: magnesium oxide
UR: Urinary excretion
Values are means +SD of data from five volunteers

multiple comparison-Dunnett’s method
% % : Statistically significant compared with tosufloxacin alone (P<0.01)

* * % Statistically significant compared with tosufloxacin alone (P<0.005)
( ): percentage with 100 as the base of tosufloxacin
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Fig. 1. Serum levels of tosufloxacin in humans following

oral administration with and without precipitated
calcium carbonate or magnesium oxide.
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Fig. 2. Urinary excretion of tosufloxacin in humans fol-
lowing oral administration with and without precipi-
tated calcium carbonate or magnesium oxide.
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Table 6. Urinary excretion of tosufloxacin in humans following
oral administration with and without sodium ferrous

citrate
Urinary excretion (mg)

Treatment
0~4h 0~8h 0~12h | 0~24h
Tosufloxacin 11.475 20.883 25.456 29.780
alone +7.790 +8.161 18.710 +9.838
Tosufloxacin 6.366 12.961 16.604 20.129
with Fe?* +3.739 +6.352 +7.315 +8.087

Fe**: sodium ferrous citrate
Values are means + SD of data from six volunteers

Table 5. Serum concentration of tosufloxacin in humans following oral administration with and without sodium ferrous citrate

Serum concentration ( xg/ml)
Treatment
05h 1.0h 15h 20h 25h 30h 40h 6.0h 8.0h 120h 240h
Tosufloxacin 0.065 0.126 0.158 0.175 0.212 0.294 0.265 0.176 0.126 0.070 0.015
alone +0.149 +0.229 +0.210 +0.191 +0.124 +0.060 10.042 +0.037 +0.028 +0.019 +0.013
Tosufloxacin 0.023 0.067 0.125 0.177 0.204 0.216 0.203 0.154 0.113 0.063 0.013
with Fe?** +0.036 +0.057 +0.106 +0.121 +0.121 +0.072 +0.043 +0.041 +0.033 +0.019 +0.011

Fe?*: sodium ferrous citrate

Values are means =+ SD of data from six volunteers



VOL. 44 NO. 6

TFLX AR B LI2T KA+ HEOKY

433

Table 7. Pharmacokinetic parameters of tosufloxacin in humans following oral administration of tosufloxacin

with and without sodium ferrous citrate

Pharmacokinetic parameters
Treatment Cras Tra Tw AUCy Vd/F URo -
(ug/ml) (h) (h) (ug-h/ml) m (mg)
Tosufloxacin 0.3600 2.583 5.347 2.369 477.1 29.780
alone +0.1127 +1.021 +1.427 +0.767 +87.2 +9.838
(100) (100) ‘I (100) ‘I
Tosufloxacin | 0.2480 * % 3.000 5.343 1.993 * 586.5 20.129 NS
with Fe* +0.0843 _J +0.887 | +1272 | +0.642 —I +169.4 13.087__‘
(68.9) (84.1) (87.8)
Fe'*: sodium ferrous citrate
UR: Urinary excretion
Values are means + SD of data from six volunteers
analysis of variance-F test
NS: Not statistically significant compared with tosufloxacin alone (P20.05)
*: Statistically significant compared with tosufloxacin alone (P<0.05)
* *: Statistically significant compared with tosufloxacin alone (P<0.01)
(): percentage with 100 as the base of tosufloxacin
— 0 — tosufloxacin alone

—_ — O — tosufloxacin alone

G o34 Illhy ® - with sodium ferrous citrate
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Fig. 3. Serums levels of tosufloxacin in humans following
oral administration with and without sodium ferrous
citrate.
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Fig. 4. Urinary excretion of tosufloxacin in humans fol-
lowing oral administration with and without sodium
ferrous citrate.
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Table 8. Serum concentration of iron in humans following oral administration of tosufloxacin, sodium ferrous citrate, and tosu-
floxacin with sodium ferrous citrate
Serum concentration ( zg/ml)
t) t
Treatmen Oh 05h 1.0h 1.5h 2.0h 25h 30h 40h 6.0h 80h 120h 240h
Tosufloxacin 1.022 1.095 1.068 1.060 1.067 1.035 0.997 0.925 0.777 0.662 0.637 0.765
alone +0.228 | £0.235 | £0.249 | £0.219 | £0.212 | £0.225 | £0.232 | +0.246 | £0.257 | £0.200 | +0.145 | +0.177
1.050 1.125 1.248 1.377 1.492 1.507 1.495 1.403 1.055 0.832 0.633 0.777
Fei* alone +0.433 | +£0.377 | £0.378 | £0.364 | £0.437 | £0.447 | £0.459 | +£0.367 | £0.233 | £0.228 | £0.257 | +0.228
Tosufloxacin 0.943 1.032 1.223 1.390 1.532 1.595 1.655 1.588 1.242 0.983 0.783 0.755
with Fe** +0.232 | £0.238 | £0.239 | £0.424 | £0.613 | £0.687 | £0.772 | £0.706 | £0.526 | £0.396 | £0.178 | +0.231

Fe**: Sodium ferrous citrate
Values are means+SD of data from six volunteers



434 HELLREX2BE JUNE 1998

Table 8. Pharmacokinetic parameters of serum iron in humans following
oral administration of tosufloxacin, sodium ferrous citrate and
tosufloxacin with sodium ferrous citrate

Pharmacokinetic parameters
Treatment
Cru (pg/ml) AUGC: w (ug-h/ml)
Tosufloxacin 1,18740.232 — — 18,27+£3.27 ==
alone (100) (100)
NS N8
Fe'' alone 1.6631+0.477 — 21.19+4.81 —
(136.8) — NS (1160) — NS
NS NS
Tosufloxacin 1.680+0.763 - 23.48+5.76 -
with Fe® (147.8) (128.5)

Fe'*: Sodium ferrous citrate

Values are means = SD of data from six volunteers
multiple comparison-Tukey’s method

NS: P20.05

(): percentage with 100 as the base of tosufloxacin

2.4 .
~ »i i : — 0 — tosufloxacin alone
E il e ® - godium ferrous citrate alone
EETY N -=-0--- tosufloxacin with sodium ferrous
3 - : 7 citrate
] T
3 Tt 4. i MeantSD (n=6)
‘5 12]if RN
g e s ,
06{ g 1
0.3385- :

2 4 6 8 12 24
Time after administration (h)

Fig. 5. Serum level of iron in humans following oral
administration of tosufloxacin, sodium ferrous cit-
rate, and tosufloxacin with sodium ferrous citrate.
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Effect of drugs containing metal cations on absorption of tosufloxacin tosilate
in healthy males
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Hiromi Maezawa, Masaki Yoshida and Osamu Sakai

Second Department of Internal Medicine, Jikei University School of Medicine, 3-25-8 Nishi-shinbashi,
Minato-ku, Tokyo 105, Japan

We investigated the effect of commonly used drugs containing metal cations, e. g., precipitated
calcium carbonate, magnesium oxide, and sodium ferrous citrate on the gastrointestinal absorption
of tosufloxacin tosilate (TFLX) in healthy adult male volunteers, and also investigated the effect
of TFLX on the absorption of sodium ferrous citrate., TFLX 150mg was given orally to non-fast-
ingsubjects with and without 1g of precipitated calcium carbonate, 1g of magnesium oxide or
100mg of iron as sodium ferrous citrate. An analysis of Cuus and AUCo-24, obtained from blood
pharmacokinetic parameters and urinary excretion volume over a 0~24h period (URs-:s) showed
that concurrent administration of TFLX with precipitated calcium carbonate, magnesium oxide, or
sodium ferrous citrate decreased the bioavailability of TFLX. Under these conditions, Cau,
AUCo~un, and URo-ze were decreased to 52.6%, 57.6%, and 63.2% respectively, when adminis-
tered with precipitated calcium carbonate, to 37.4%, 45.8% and 51.2% with magnesium oxide,
and to 68.9%, 84.1% and 67.6% with sodium ferrous citrate. No particular decreases in mean
Cuou or AUCo-20 values. Were noted at the concentrations of serum iron measured after adminis-
tration of sodium ferrous citrate alone and after coadministration with TFLX. Therefore, we con-
cluded that TFLX has little influence on sodium ferrous citrate absorption.



