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Extended Abstract

Atherosclerosis is a chronic inflammatory disease and the primary cause of human death worldwide[1]. Some studies
have suggested that macrophages play a critical role in the development, progression, and destabilization of atherosclerotic
plaques[2]. Thus, the reduction of macrophages from plaques represents a new strategy for the treatment of
atherosclerosis[3]. Sonodynamic therapy (SDT) is emerging as a new atherosclerosis treatment[4] due to the generation of
free radicals by activated sonosensitizers, which can lead to apoptotic cell death. The use of gold nanoparticles (AuNPs) as
the vehicle for a sensitizer delivery improves reactive oxygen species formation [5].

Curcumin (Curc), a polyphenol derived from the Curcuma Longa plant, presents a sonodynamic effect on THP-1
derived macrophages [3]. The aim of this present study is to evaluate the effects of SDT on the viability of THP-1
macrophages incubated with Curc: AuNPs.

To prepare Curcumin Gold Nanoparticles (Curc: AuNps) solutions, 3.2 mg of chloroauric acid was mixed with 1.5
mg of Curcumin and Polyethylene glycol (PEG) in Mili-Q water. The synthesized nanoparticles were characterized by
UV/Vis optical absorption, and electron microscopy. THP-1 macrophages were incubated with Curc and Curc: AuNPs for 2
hours and then exposed to pulsed ultrasound irradiation (2 W/cm? with 1.0 MHz ) for 5, 10 and 15 min. The survival rate of
the cells was measured by MTT assay. All quantitative results were obtained from at least triplicate samples.

The successful synthesis of the Curc:AuNps was indicated by the presence of a surface plasmon resonance at ~520
nm, characteristic of spherical gold nanoparticles. TEM analyses showed ~17+2 nm nanoparticles.

The Curc:AuNPs SDT decreased cell viability more significantly than the treatment with ultrasound alone, mainly in
cells treated for 15 min. Treatment with curcumin alone did not affect the cell viability when compared to control. The
findings suggested that Curc:AuNps under low-intensity ultrasound has sonodynamic effect on THP-1 macrophages via
generation of intracellular singlet oxygen and photothermic effect, indicating that Curc:AuNps can be used as a novel
sonosensitizer in SDT for atherosclerosis.
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