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S-Nitrosated human serum albumin dimer as _novel nano EPR enhancer applied to
macromolecular anti-tumor drugs such as micelles and liposomes
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The enhanced permeability and retention (EPR) effect is a unique phenomenon of
solid tumors, and it can serve as a basis for the development of macromolecular anticancer therapy. We
have previously found that recombinant human serum albumin dimer, and especially its S-nitrosated form
(SNO-HSA-Dimer), is an enhancer of the EPR effect. In this study, we investigated the influence of
SNO-HSA-Dimer on the anti-tumor effect of two types of macromolecular anti-tumor drugs. In mice having
C26 tumors with highly permeable vasculature, SNO-HSA-Dimer increases tumor accumulation of the drugs by
a factor 3-4 and thereby their anti-tumor effects. Furthermore, SNO-HSA-Dimer improves the
anti-metastatic effects of Doxil and reduces its minor uptake in non-tumerous organs such as liver and
kidney. The present findings indicate that SNO-HSA-Dimer is promising for enhancing the EPR effect and
consequently the specific, therapeutic effects of macromolecular anticancer drugs.
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1. Tumor accumulation of in-labeled
HSAs with and without S-nitrosation after
intravenous administration to C26 tumor-bearing
mice at a dose of 1 mg/kg. Results are means +
SD (n =4). * P <0.05, ** P <0.01 compared
with HSA-Monomer or SNO-HSA Monomer, # P
< 0.05 compared with HSA Dimer.

SNO-HSA Dimer

mg/kg into three of the six groups of the
tumor-bearing mice at 0, 0.5, 1, 2, 3, 4 h after
administration of SNO-HSA-Dimer. Twenty-four
hours later, the top (nearest from blood vessel),
middle, and bottom (furthest from blood vessel)
sections of tumor tissues were assessed. Blood
concentrations of Evans blue in the mice were
also assessed as reference. Results are means =+
SD (n = 3). * P <0.05, ** P <0.01 compared
with control.
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2. Extravasation of Evans blue induced by
SNO-HSA Dimer in various section of solid
tumor. SNO-HSA-Dimer (1.3 pmol NO/kg) was
injected intravenously into C26-bearing mice.
Evans blue dye was injected i.v. at a dose of 10
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3. Antitumor activity of Doxil, without or
with SNO-HSA-Dimer, in C26 tumor-bearing
mice. Changes in tumor growth were measured in
C26 tumor-bearing mice as a function of time



(days). The mice were divided into cohorts (n =
4-5) and treated i.v. with saline (control), Doxil
(2.0 or 4.5 mg (DOX)/kg), SNO-HSA-Dimer (1.3
pmol NO/kg) or Doxil combined with
SNO-HSA-Dimer on day 0, 7 and 14 and then
followed for 14 days. The arrows indicate days of
treatment. Results are means + SD. **P < 0.01,
***P < 0.001 as compared with control, ##P <
0.01, as compared with Doxil (2 mg/kg), §P<
0.01, as compared with Doxil (4.5 mg/kg).
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