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Statement of the Problem: Nitric oxide (NO) plays significant roles as a bioregulatory agent in apoptosis of cancer cells. Recently, 
it was reported that NO treatment in combination with diverse anticancer drugs, such as doxorubicin and cisplatin, improved their 
anticancer activity. To date, several classes of NO donors that can store and release NO in a controlled manner have been developed. 
S-Nitrosoglutathione (GSNO) is preferable over other classes of synthetic NO donors for intracellular NO delivery because it is an 
endogenous species. However, GSNO has low aqueous stability and insufficient specificity to target tumor tissues after i.v. injection. 
Thus, it is challenging to develop a delivery system that can efficiently improve stability and tumor-specificity of GSNO molecules. 

Methodology & Theoretical Orientation: We aim to develop GSNO-conjugated hyaluronic acid-based assembled nanoparticles 
(GSNO-HANP) and demonstrate that such nanoparticles preferentially generate NO in response to intracellular hyaluronidase-1 
(Hyal-1) and intracellular reducing environments. In addition, the combinative effect of NO-releasing nanoparticles on the anticancer 
activity of doxorubicin (DOX) against MCF-7 human breast cancer cells was examined. 

Findings: The GSNO-HANP greatly improved stability of GSNO in aqueous phase. The GSNO-HANP triggered NO release at cytosol 
through Hyal-1-induced degradation of nanoparticles and an intracellular reduction of GSNO by ascorbic acid. In vitro and in vivo 
experiments demonstrated that NO release by the GSNO-HANP efficiently improved the sensitivity of MCF-7 cells for DOX therapy. 

Conclusion & Significance: We have developed well-defined GSNO-conjugated hyaluronic acid-based assembled nanoparticles. 
The nanoparticles improved stability of GSNO in the aqueous phase and efficiently released NO into cytosols. The NO release by 
the GSNO-HANP in combination with DOX treatment resulted in improved apoptosis of the MCF-7 cells. This intracellular NO-
releasing GSNO-HANP may serve as useful chemosensitizing agents to improve therapeutic activities of various anticancer drugs.
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