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[ ABSTRACT] Aim To explore the effect of ultrasound-treated polystyrene nanoplastics ( PS-NP) on lipid accumu-
lation in macrophage-derived foam cells. Methods The CCK-8 method was used to detect the effects of PS-NP and
high-frequency ultrasound-treated PS-NP (UPS-NP) on the activity of macrophages, oil red O staining and cholesterol de-
tection kit were used to detect the intracellular lipid accumulation, RT-qPCR and Western blot were used to detect the ex-
pression of mRNA and protein related to cholesterol uptake and efflux, as well as mRNA levels of cell burial related recep-
tors. Results UPS-NP had no significant effect on the activity of macrophages, but UPS-NP could significantly in-
crease the formation of macrophage-derived foam cells and increase the lipid accumulation in foam cells.  UPS-NP could
significantly upregulate the mRNA and protein expression of CD36 and scavenger receptor-Al (SR-A1), but did not affect
the mRNA and protein expression of cholesterol efflux related receptors ATP-binding cassette transporter Al (ABCA1) and
scavenger receptor-Bl (SR-B1).  UPS-NP did not affect the mRNA levels of receptors related to cell burial processes.

Conclusion Ulirasound-treated PS-NP can significantly increase lipid accumulation in macrophage-derived foam cells,
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and its mechanism is related to the upregulation of CD36 and SR-A1 expression.
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Figure 3. UPS-NP induced macrophage-derived foam cell formation



504

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 6,2025

2.3 BEEZAAE UPS-NP B4 FIFR &

R T HffiE PS-NP 2 A4 FL VARSI, LA 200 me/ L
R A PR A AE TR R SE (200 nm) B972G PS-NP 1E

PS-NP

UPS-NP

Oh

10 um
0.5h

2h 24 h

HT RAW264.7 48, 2550 5o, 78 A [6) AR B[R] A5
DGR N RAW264. 7 4ififi%} PS-NP i1 UPS-NP
(A ER HSCRIT AR 2245 2 s (s PR 2 i (Pl 4)

o PS-NP
g = UPS-NP
g 15r
g [ ]
S .
510—
3
(]
8 ﬂ
g L

10wl 0h 05h 2h 24h

4. EMEZE B EUERL AT 5 St AR B

Figure 4. Fluorescence imaging of macrophage uptake of particles
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Figure 5. Effect of UPS-NP on cholesterol uptake and efflux-related receptor expression during

ox-LDL-induced macrophage foam cell formation
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Figure 6. Effect of UPS-NP on the levels of MFG-E8, CD47, LRP1 and TNF-a mRNA during

macrophage burial process
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