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Construction of an inflammatory microenvironment-responsive HDL-mimetic

nanoparticle and evaluation of its in vitro anti-atherosclerotic activity
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[ Abstract ]| Objective To construct an inflammation-responsive high-density lipoprotein ( HDL) -
mimetic nanoparticle with anti-atherosclerotic activity using a bioinspired strategy based on a oxidation-
responsive material. Methods 4-(hydroxymethyl) phenylboronic acid pinacol ester (PBAP) was chemically
conjugated to B-cyclodextrin ( B-CD) to synthesize a reactive oxygen species ( ROS)-sensitive material.
Nanoprecipitation and coextrusion methods were used to prepare HDL-mimetic nanoparticles ( mHDL NP).
Spectroscopy was employed to verify the structure of the synthesized material, and microscopy was utilized to
observe the morphology of the nanoparticles. We observed phagocytosis of the nanoparticles by murine
RAW264.7 macrophages using flow cytometry and confocal microscopy, and examined the release of the
inflammatory factors tumor necrosis factor-ac (TNF-o) and monocyte chemoattractant protein-1 ( MCP-1) in
the supernatant by the macrophages cultured in the presence of the nanoparticles using ELISA. We also used a
fluorescent ROS probe DCFH-DA to detect the changes of ROS generated in RAW264. 7 macrophages in
response to the nanoparticles. Different methods were used to assess the effects of the nanoparticles on

cholesterol efflux and foam cell formation in RAW264. 7 cells. Results Spectroscopy analysis showed that
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about 5 PBAP units were conjugated to each B-CD molecule. The prepared nanoparticles had a well-defined

spherical shape with a narrow size distribution and a mean diameter of about 200 nm. In wvitro experiments

showed that RAW264. 7 cells phagocytosed the nanoparticles in a time- and dose-dependent manner. mHDL
NP significantly inhibited the secretion of the inflammatory factors and ROS production by RAW264. 7 cells in

response to inflammatory stimulation ( P<0.05) , which demonstrated potent anti-inflammatory and antioxidant

activities of the nanoparticles. mHDL NP time- and concentration-dependently promoted cholesterol efflux

(P<0.05) and significantly inhibited foam cell formation in RAW264. 7 macrophages. Conclusion We

successfully synthesize HDL-mimetic nanoparticles with antioxidant and reverse cholesterol transport

capacities. Our preliminary in vitro cellular evaluations demonstrate obvious anti-atherosclerotic activity of the

synthesized nanoparticles.
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1 6 mg DSPE-PEG2000 F 9.6 mL X{Z%/KH1,65 CF
Bt 30 min, fE R KA ; 2R A4 T # 50 mg OXbCD
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SR AN, 14 000xg B5.0 15 min, B F I 5 ARG I
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FHOC BN 0. 86) , 15 i ¥ B2 MUK 1 7K fiff 3k JiE Wb 25
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NP B4WERE S, il 3A (B fiiiR, i OXbCD NP 5
Y LI B R [A]  EK , GROR AR AR Y B SRR &2
SEIEAH M (IR BRAHC R ECH 0.98) {H 5 h J5 4ii i
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i CCK-8 TEAM T AKX 41 i 14 854, & B4
KRS NI 12 h, WA H] 512 we/mL B 41 i
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