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(Abstract] Objective To investigate the effects and mechanisms of berberine (BBR) on oxidized low—density lipoprotein (ox—
LDIL)-induced macrophage efferocytosis dysfunction and inflammatory response. Methods Using an ox-LDL—induced efferocytosis
dysfunction model in human THP-1-derived macrophages, the cells were divided into the following groups: control, ox-LDL, ox—
LDL+BBR (5, 10, 20 pmol/L), ox-LDL+BBR+ABC294640, ox-LDL+BBR+ABC294640+S1P, and ox-LDL+BBR+BIX02189 groups. The
ox-LDL group was treated with 80 pmol/LL ox-LDL for 24 h. In other groups, cells were pretreated with 80 wmol/LL ox-LDL for 2 h,
followed by co-incubation for 24 h with BBR, the SPHK2 inhibitor ABC294640 (25 pmol/l), exogenous SIP (80 nmol/L), or the
MEKS inhibitor BIX02189 (100 nmoll), as required. Macrophage efferocytosis efficiency was assessed using fluorescence microscopy
and flow cytometry. SIP levels were measured by ELISA. Protein expression levels of MerTK, AXIL, TYRO3, SPHK1/2, MEKS,
ERKS, and p-ERKS were determined by Western blot. Results Compared with the control group, the ox-LDL group exhibited
decreased efferocytosis efficiency (P<0.001, P<0.01), reduced protein expression levels of MerTK, AXL, TYRO3, MEKS, p-ERKS/
ERKS, and SPHK2 (P<001, P<0001), and decreased S1P levels (P<001). Compared with the ox-LDL group, treatment with 20 pwmol/L
BBR significantly increased efferocytosis efficiency (P<0.01) and elevated protein expression levels of MerTK, AXI, TYRO3, MEKS,
p-ERKS/ERKS, and SPHK2 (P<0.05, P<001). Compared with the ox-LDL+20 pwmol/l. BBR group, the addition of ABC294640
decreased efferocytosis efficiency (P<0.01) and reduced protein expression levels of MerTK, AXL, TYRO3, MEKS, p-ERKS5/ERKS,
and SPHK2 (P<0.05, P<0.01). Compared with the ox-LDL+20 pmol/. BBR+ABC294640 group, the addition of S1P increased
efferocytosis efficiency (P<0.01, P<0.05) and elevated protein expression levels of MerTK, AXL, TYRO3, MEKS, p—-ERKS5/ERKS, and
SPHK2 (P<0.05, P<0.01). Compared with the ox-LDL+20 pwmol/. BBR group, the addition of BIX02189 decreased efferocytosis
efficiency (P<0.01) and reduced protein expression levels of MerTK, AXIL, TYRO3, MEKS, and p-ERKS/ERKS (P<0.05, P<0.01).
Conclusion BBR may exert its effects through the SPHK2/S1P/ERKS pathway to alleviate ox-LDL-induced macrophage efferocytosis
dysfunction.
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BBR/(umolll) - - 5 10 20 BBR/(umolL) - - 5 10 20 BBR/(umoll) - - 5 10 20

1 BBR %E/EEREZEAE SPHK1/2 H)E B RIEF SIP &8 (v+5,n=3)
Fig.1 Protein expression of SPHK1/2 and S1P levels in macrophages after BBR treatment (x+s, n=3)
H:A. Western blot fill SPHK1/2 8 FRAIK 3 B.C 29 A HYSEREIHT; D. ELISA KN AINE B S1P K- 550 TR A
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Fig.2 Effects of SPHK2 inhibition on macrophage efferocytosis (x+s, n=3)
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Fig.3 Protein expression of MEKS, ERKS5, and p—ERKS5 in macrophages after BBR treatment (x+s, n=3)
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Fig4 Effects of ERKS inhibition on macrophage efferocytosis (x+s, n=3)
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Fig.5 Protein expression of MEK5, ERKS5, and p—ERKS5 in macrophages after SPHK2 inhibition (xts, n=3)
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