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DISCUSSION

N THE PRESENT study, we found a marked difference

in the pharmacokinetics of CDDP and MPT, with a
total plasma platinum concentration approximately
100-fold higher in the CDDP group than in the MPT
group, while the total platinum concentrations of the
MPT group were gradually increased for at least 7 days
after the treatment. In this study, we measured both
total and free plasma platinum concentrations in the
CDDP group. Plasma protein-bound platinum sup-
presses methionine uptake at the cell membrane level
and inhibits DNA synthesis indirectly. In contrast, free
platinum inhibits DNA synthesis more strongly and
directly than protein-bound platinum, by forming a
coordinate bond with guanine. Therefore, the antitumor
effect of CDDP is thought to depend on free platinum
concentration.'>!¢

The platinum concentrations of the ablated liver areas
in both groups and the surrounding liver in the CDDP
group were diminished over time. By contrast, the plati-
num concentrations of the surrounding liver in the MPT
group were increased with time. Although the majority
of platinum collected in the ablated liver was released
into the systemic circulation, MPT was superior to
CDDP in terms of tissue stagnation and showed a more
sustained release than CDDP. These pharmacokinetic
differences may be due to the characteristic chemical
structure of MPT, which possesses a myristate structure
as a long lipophilic side-chain.

In the clinical setting, the efficacy of hepatic arterial
infusion with CDDP before radical local treatment'” and
the short-term antitumor effects of TACE with CDDP*®
have been reported. Our experimental results of plasma
platinum concentrations suggest that CDDP, a hydro-
philic agent, has a strong antitumor effect for a short
period. On the other hand, MPT has greater stability and
a longer sustained release of active platinum com-
pounds that bind to nuclear DNA when compared with
CDDP suspended in lipiodol.” Although Watanabe et al.
demonstrated pharmacokinetic differences between
MPT and CDDP in tumor-bearing rabbits, no plasma
platinum was detected at any recovery time-points in
that study.’ By contrast, using ICP-AES we found that
the plasma platinum concentration of the MPT-treated
group was gradually increased over time in the ng range.
Moreover, our results in liver tissue suggest that the
elevated platinum concentration in peripheral blood
reflects the elevated platinum concentration in liver
tissue surrounding ablated areas, through the reduction
of platinum concentration in ablated areas.

Comparison of cisplatin and miriplatin 5

Yasui et al. previously assessed platinum concentra-
tions and platinum-DNA adduct levels after TACE with
MPT in human HCC.* However, we did not measure
platinum-DNA adduct levels because of our animal
study using normal porcine liver.

The size, differentiation and gross type of HCC have
been suggested to be associated with the presence of
intrahepatic recurrence.?® In the clinical setting,
locoregional therapy such as RF ablation and TACE may
not control the intrahepatic metastasis surrounding the
main lesion. Our experimental results indicate that RF
ablation combined with chemolipiodolization using
MPT may be able to regulate intrahepatic metastasis
adjacent to the tumor by the platinum stagnation. Fur-
thermore, Yamanaka etal. reported that MPT can
expand the ablative zone at chemolipiodolization with
RF ablation because of its viscosity.”® Overall, based on
these experimental data, MPT may be an advantageous
drug at chemolipiodolization with RF ablation.

Our study has several limitations. The experiments
were restricted to the normal porcine liver, and did not
include a cirrhotic liver or normal liver with a tumor.
Further, there may be differences in sensitivity to CDDP
and MPT between the porcine liver and human liver. As
the chemotherapeutic effect of CDDP is preserved by
heating,'? the unimpaired effect of RF ablation could
not be verified. Despite these limitations, however,
our study provides new data related to selection of
platinum agents at RF ablation combined with
chemoembolization.

In conclusion, the present study provides evidence of
a marked difference in pharmacokinetics between the
use of CDDP and MPT. MPT appears to be a suitable
chemotherapeutic agent to stagnate platinum in the
surrounding liver for RF ablation combined with
chemolipiodolization.
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la. Esophageal Varix (Lm F3 Cb RC2)
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