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Tumor necrosis factor alpha promotes the apoptosis of human coronary artery endothelial
cells

He Zhan-bin', Chen Guang-wei?

Abstract

BACKGROUND: Studies have shown that the apoptosis of human coronary artery endothelial cells is involved in the
generation and development of atherosclerosis.

OBJECTIVE: To investigate the inductive effect of tumor necrosis factor alpha on the damage of human coronary artery
endothelial cells.

METHODS: First, human coronary artery endothelial cells c-12221 in the logarithmic growth phase were selected. Next,
the cells were added into 0 (control), 200, 400 and 600 mg/L tumor necrosis factor alpha culture medium. Then, the
changes of cell proliferation rate, morphological changes of apoptosis cells, changes of cell apoptosis rate and
mitochondrial membrane potential were detected by MTT assay, Hoechst 33258/propidium iodide staining, fluorescence
microscopy, Annexin V-FITC and Pl-double staining flow cytometry assay and high content live cell imaging system,
respectively.

RESULTS AND CONCLUSION: MTT results showed that tumor necrosis factor alpha had potential inhibitory effects on
human coronary artery endothelial cells proliferation in a dose-dependent manner. Hoechst 33258/propidium iodide
staining indicated that characteristic change of apoptotic cells could be seen clearly, such as chromatin condensation,
nuclear fragmentation into pieces. Besides, cell apoptosis rate of tumor necrosis factor alpha with different concentrations
was higher than that of 0 mg/L tumor necrosis factor alpha (P < 0.05); their mitochondrial membrane potential was lower
than that of the control and in a dose-dependent manner (P < 0.05). These results suggest that tumor necrosis factor
alpha can promote the apoptosis of human coronary artery endothelial cells in a dose- and time-dependent manner and
inhibit human coronary artery endothelial cell proliferation. The underlying mechanisms are related to mitochondrial
apoptosis pathway.
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Table 1 Effect of tumor necrosis factor a (TNF-a) on the
proliferation of human coronary artery endothelial cells

(xS)
Group As7o
Control 0.10+0.03
200 mg/L TNF-a 0.14+0.05
400 mg/L TNF-a 0.27+0.04%
600 mg/L TNF-a 0.39+0.35°

%P < 0.01, vs. control group; A: absorbance
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a: The control group

c: 400 mg/L tumor necrosis
factor a

b: 200 mg/L tumor necrosis factor a

d: 600 mg/L tumor necrosis
factor a

Figure 1 Morphological changes of human coronary artery
endothelial cells (Hoechst 33258/propidium iodide
staining, x10)
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Figure 2 The changes of cell apoptosis in each group were
observed by Annexin V-FITC and propidium
iodide-double staining flow cytometry assay
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a: The control group
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Figure 3 Effect of tumor necrosis factor a (TNF-a) with
different concentrations on mitochondrial membrane
potential in human coronary artery endothelial cells
(x20)
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