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Synthesis and therapeutic effect of macromolecular antitumor drug, pH-sensitive
human serum albumin conjugates of pirarubicin

TSUKIGAWA, Kenji
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Human serum albumin EHSA), which _has a high biocompatibility and good
biodegradability, is a potent carrier for delivering antitumor drugs. The objective of this study
was to develop pH-sensitive HSA conjugates of pirarubicin (THP) (HSA-THP) via a hydrazine bond
between HSA and THP. In this study, we synthesized two types of HSA-THP with different amounts of
THP (HSA-THP2 and HSA-THP4). Free THP was released from both of the HSA conjugates more rapidly at
an acidic pH. And, both HSA-THPs showed a higher cytotoxicity at acidic pH than at neutral pH, which

is consistent with the rapid liberation of free THP under acidic conditions. Moreover, both
HSA-THPs exhibited antitumor effect without apparent adverse effects, and the antitumor effects were

higher than free THP. These findings suggest that these types of HSA-THPs are promising candidates
for further development.
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Figure 1. Synthesis and HPLC analyses of maleimide hydrazone derivatives of pirarubicin
(THP-EMCH).
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Figure 2. Synthesis and HPLC analyses of HSA-THP2 and HSA-THPA4.
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Figure 3. Release of free THP from HSA-THP at different pH values.
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Figure 4. In vitro cytotoxicity of HSA-THP2 and HSA-THP4 against HeLa cells at different
pH values (pH 7.4, pH 6.9, pH 6.5).

Table 1. Half-maximal inhibitory concentration (ICso, pg/mL THP equivalent) values of free
THP, HSA-THP2, and HSA-THP4 against HelL a cells after a 48 h drug exposure.

Free THP HSA-THP2 HSA-THP4
pH 7.4 0.11+£0.01 1.01 £ 0.09 1.01+0.12
pH 6.9 0.15+0.01 0.65 +0.06 * 0.63 +0.06 *
pH 6.5 0.22 £ 0.02 0.55+0.04 * 0.54 +0.07 *

Values are the means + S.E. (n = 6). * p < 0.05, significant differences from ICso value at pH
7.4 for each drug.
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Figure 5. In vitro cytotoxicity of HSA-THP2 and HSA-THP4 against HelLa cells after
preincubation in buffres at different pH values. HSA-THP2 or HSA-THP4 was incubated in
different buffers pH 7.4 or pH 6.0 for 18 h before being exposed to HeL a cells for 3 h, followed
by 48 h of culture.
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Figure 6. In vitro cytotoxicity of HSA-THP2 and HSA-THP4 against Colon 26 cells at pH 7.4.
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Figure 7. Antitumor effect and body weight change in colon 26 tumor bearing mice after

treatment.
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