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Abstract: It has been recognized that patients with hypothyroidism have higher risks of atherosclerosis and coronary heart disease,
however, the mechanisms are largely unknown. Considering that macrophage dysfunction plays an important role in the formation and
development of atherosclerosis plaques, this study aimed to investigate the direct effects of thyroid hormone on macrophage functions
and to provide new insight for the mechanism of hypothyroid atherosclerosis. RAW264.7 cells (mouse leukaemic monocyte macro-
phage cell line) were incubated with oxidized low-density lipoprotein (oxLDL) to establish macrophage foam cells model in vitro, and
the protective effects of different concentration of thyroxine (T4) on the macrophage foam cells function were explored. The prolifera-
tion, migration and cell aging of macrophages were detected by MTT method, scratch test and B-galactosidase staining respectively.
The ELISA method was used to detect the secretion of tumor necrosis factor-a (TNF-o)), monocyte chemoattractant protein-1 (MCP-
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1), and interleukin-1f (IL-1p3). Western blot analysis was applied to measure the phosphorylation of focal adhesion kinase (FAK),

which was required for the process of proliferation and migration of macrophages. The results showed that oxLDL significantly inhib-

ited the macrophage proliferation and migration, induced cell senescence, and promoted the secretion of TNF-a, MCP-1, and IL-1f;

while T4 reversed those effects of oxLDL on macrophage in a concentration-dependent manner. Moreover, oxLDL increased the

phosphorylation of FAK in macrophage, while T4 concentration-dependently reversed the effect. These results suggest that T4 modu-

lates macrophage proliferation, migration, senescence, and secretion of inflammation factors in a concentration-dependent way.
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Fig. 1. T4 reverses oxLDL-induced RAW264.7 cell proliferation inhibition in a concentration-dependent way. Cells were treated with

the indicated concentration of T4 and/or oxLDL (100 pg/mL) for 24, 48, and 72 h respectively. Cell proliferation inhibition rate was

determined by MTT assay and expressed relative to control check (CK) group. Mean + SD, n=3. "P < 0.01 vs oxLDL group.
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Fig. 2. T4 alleviates oxLDL-induced RAW264.7 cell migration inhibition in a concentration-dependent way. Cells were treated with
the indicated concentration of T4 and/or oxLDL (100 pg/mL) for 24 h. Cell migration was determined by the wound healing assay.
Scale bar, 100 pm. Mean + SD, n=3. "P < 0.01 vs oxLDL group; P < 0.01 vs control check (CK) group.
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Fig. 3. T4 inhibits oxLDL-induced RAW264.7 cell senescence in a concentration-dependent way. Cells were treated with the indicated
concentration of T4 and/or oxLDL (100 pg/mL) for 24 h (4), 48 h (B), and 72 h (C) respectively. Cell senescence was determined by

-galactosidase staining. Scale bar, 20 pm. Mean + SD, n = 3. <0.01 vs ox group; < 0.01 vs control chec group.
lactosid ining. Scale bar, 20 pm. M SD,n=3."P<0.01 LDL "P<0.01 1 check (CK
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Fig. 4. T4 inhibits oxLDL-induced secretion of TNF-a,
MCP-1, and IL-1P in RAW264.7 cells. Cells were treated
with the indicated concentration of T4 and/or oxLDL
(100 pg/mL) for 24 h. The TNF-a, MCP-1, and IL-1f
levels in cell culture supernatant were determined using
ELISA kits. Mean = SD, n=3. "P < 0.01 vs oxLDL
group; P < 0.01 vs control check (CK) group.
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Fig. 5. T4 inhibits oxLDL-induced phosphorylation of FAK in RAW264.7 cells. Cells were treated with the indicated concentration of
T4 and/or oxLDL (100 pg/mL) for 48 h. The protein levels of FAK and P-FAK were examined by Western blot analysis. Mean + SD,
n=3."P<0.01 vs oxLDL group; P < 0.01 vs control check (CK) group.
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