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Abstract: Inhibition of apoptosis induced by oxidative stress is an effective way to reduce myocardial injury.
In this study, we used H,O,-stimulated rat cardiac myoblast cell line (H9c2) as an oxidative damage model.
Curcumin (Cur) was chosen as a model drug and mesoporous silica nanoparticles (MSNs) were chosen as the
carrier to construct a Cur-loaded delivery system (Cur@MSNs) and to examine its protective effects against
oxidative damage. The MSNs guaranteed efficient loading and controlled release of Cur. Besides, the
hydrophilicsilanol groups on the surface of MSNs promoted the Cur solubility in water and increased its
cellular uptake amount, which improved the bioavailability of Cur. The results suggest that the Cur@MSNs
was pharmacologically active in the reduction of the oxidative damage of H9c2 cells. It was verified that a
great decrease of reactive oxygen species was inducted by Cur@MSNs, which led to the protective effects
against oxidative damage.
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Figure 1 TEM image of Cur-loaded delivery system
(Cur@MSNs, A) and dynamic light scattering particle size
distribution of Cur@MSNs (B). Cur: Curcumin
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Figure 2 UV-vis absorption spectra of mesoporous silica

nanoparticles (MSNs) and Cur@MSNs/EtOH solution (A).
Release profile of Cur from Cur@MSNs and crystalline Cur in
PBS under sink condition (B). n=3, x+s
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Figure 3 Cellular uptake of FITC-labeled Cur (Cur-FITC, A-D) and Cur@MSNs (Cur@MSNs-FITC, E-H) by H9c2 cells. A, E:
Bright field images of H9¢2 cells; B, F: Blue fluorescence images of cell nuclei stained with DAPI; C, G: Green fluorescence images
of Cur-FITC and Cur@MSNs-FITC in cells; D, H: Merged fluorescence images; I: Green fluorescence intensity of H9c2 cells after

incubation with Cur-FITC and Cur@MSNs-FITC for 4 h at 37 °C.
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Figure 4
Fresh culture media without samples were used as controls.
Cytotoxicity comparison of Cur and Cur@MSNs with equivalent
Cur (2, 8, 14 umol-L™") (A).  In vitro cytotoxicity of MSNs (50,
100, 200 pg-mL™") against H9c2 cells after 24 h incubation (B).
In vitro cytotoxicity of H,0, (250, 450, 650 pmol-L™") (C). In
vitro cytotoxicity of H,O, (450 pmol-L™") + Cur@MSNs or Cur
(containing 2, 8, 14 umol~L71 Cur) against H9¢c2 cells after 24 h
co-incubation (D). n=6, ¥+s. P<0.05 vs control group;
“P<0.05, ““P<0.01 vs H,O;, group

In vitro cytotoxicity evaluations by MTT assay.
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Figure 5 Microscopic images of H9¢2 cells exposed to MSNs
(50 ug'mL™", A), Cur@MSNs (containing 8 pmol-L™" Cur, B),
H,0; (450 pmol-L™", C) and H,0, (450 pmol-L™") + Cur@MSNs
(containing 8 umol~L7l Cur) (D) for 24 h. The scale bar is 10 pm
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Figure 6 Illustration of intracellular reaction of DCFH-DA
with reactive oxygen species (ROS), leading to the generation of
fluorescent DCF. The DCF fluorescence intensity indicates the
ROS amount in cells (A). Fluorescence images of ROS in H9¢2
cells after incubation with H,O, and H,O, + Cur@MSNs (B-D).
Fluorescence emission spectra of DCF in H9c2 cells after
incubation with H,0, and H,O, + Cur@MSNs (E). Cells
incubated with fresh culture media were used as the control.
[lustration of intracellular reaction mechanism of Cur@MSNs
with ROS (F)
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