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Abstract: This study is to compare the pharmacodynamics, pharmacokinetics and tissue distribution of
liposomal mitoxantrone (Mit-lipo) and free mitoxantrone (Mit-free). The antineoplastic effect of Mit-lipo was
evaluated on PC-3 human xenograft tumor model after repeated intravenous injection at dose levels of 1, 2 and
4 mg'kg'. The pharmacokinetic study of Mit-lipo and Mit-free was performed on dogs following a single
intravenous injection. The tissue distribution of Mit-lipo and Mit-free was observed on S-180 bearing mice
after a single intravenous injection. (O Pharmacodynamics: Mit-lipo dose-dependently inhibited PC-3 tumor
growth at a dose ranging from 1 to 4 mg-kg . The antitumor effect studies showed that Mit-lipo significantly
improved the therapeutic effect in comparison with free drug. (@ Pharmacokinetics: in comparison with
Mit-free, the AUC and t;,, values of Mit-lipo at the same dose level were higher than those of Mit-free in Beagle
dogs. The results showed that Mit-lipo had long circulation characteristics. (@ Tissue distribution in S-180

bearing mice: compared to Mit-free, Mit-lipo preferentially accumulated into tumor zones instead of normal
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tissues. Tumor AUC in Mit-lipo treated animals was 8.7 fold higher than that in mice treated with the same

dose of Mit-free. The C,,,, values of Mit-lipo in heart, kidney, lung, spleen and intestinal tissue in Mit-lipo were
30.2%, 161.6%, 20.2%, 27.9% and 78.3% lower than those of Mit-free, respectively. The pharmacokinetics
and tissue distribution of Mit-lipo changed obviously, thus increasing therapeutic effect and improving drug

therapeutic index.
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Figure 1 Growth curves of human prostate PC-3 carcinoma
in nude mice. n=9, X=£5§
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Table 1 Pharmacokinetic parameters of liposomal mitoxantrone and free mitoxantrone after single dose intravenous administration

indog. n=6, X+5s

Liposomal mitoxantrone

Free mitoxantrone

Pharmacokinetic parameter

0.2 mg'kg™' 0.4 mg'kg™' 1.0 mg-kg ™' 1.0 mg-kg ™
AUCy¢ /mg'L "h! 124.8 +29.6 328.5+58.6 753.6 + 119.3 0.07 + 0.05
AUC) o /mgL*l-h*1 139.9+32.8 350.7 £ 66.4 793.1 £133.0 0.10 = 0.06
tin/h 28.38 +3.03 28.71 £6.08 26.50 +3.87 0.15+0.09
Timax /h 0.958 £0.102 1.542 £1.30 0.958 £0.510 0.05+0.01
CLz/F (L'-h™) 0.002 + 0.001 0.001 + 0.000 0.001 + 0.000 19.98 £23.76
Vz/F (L-kgfl) 0.061 £0.014 0.048 £ 0.006 0.049 £+ 0.007 2.287 +0.683
Crnax /mgLfl 3.06 = 0.700 9.00 + 1.59 18.75£2.39 0.48 £0.22

Table 2 The tissue distribution of liposomal mitoxantrone and free mitoxantrone in tumor bearing mice. n=6, X=+$s

Tissue Cinax /mg-kg71 AUC(_¢ /mg-kgfl*hfl

Liposomal mitoxantrone Free mitoxantrone Ratio Liposomal mitoxantrone Free mitoxantrone Ratio
Bone marrow 1.06 £0.11 0.08 +0.06 13.25 11.68 0.26 44.92
Heart 4.07+1.14 5.30+0.52 0.77 73.53 79.07 0.93
Intestine 240+ 1.25 428 +0.73 0.56 53.14 74.26 0.72
Kidney 7.09 +0.50 18.55+2.45 0.38 152.01 292.12 0.52
Liver 6.57+0.81 4.92 +0.68 1.34 132.28 63.15 2.09
Lung 8.22+0.59 9.88 +£0.77 0.83 113.32 184.02 0.62
Spleen 5.99+0.97 7.66+1.10 0.78 119.81 125.04 0.96
Tumor 11.63 +0.39 1.36 £0.14 8.55 213.1 24.53 8.69
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