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Abstract: Objective To study the protective effects of tormentic acid (TA) and euscaphic acid (EA) on hypoxia-induced endothelial
cell damage, and explore the mechanism of anti-apoptosis. Methods Human umbilical vein endothelial cells (EA.hy926) were
cultured in 37 “C, 95% N2 and 5% CO: incubator for 2 h to establish an hypoxia injury model. After intervention with TA and EA, the
cell proliferation activity was detected by MTT assay; The activity of lactate dehydrogenase (LDH) in the cell supernatant was detected;
The levels of malondialdehyde (MDA), glutathione (GSH) and the activities of superoxide dismutase (SOD), catalase (CAT) in cells
were detected; Trypan blue staining was used to observe cell survival rate; Cellular morphological changes were observed by
Hoechst/PI double staining; Flow cytometry was used to detect cell apoptosis rate; Western blotting was used to detect the expressions
of apoptosis related proteins [B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax), cytochrome C (Cyt-C), cysteine aspartate
protease-9 (Caspase-9), cleaved Caspase-3, pro-Caspase-3)], as well as protein kinase B (Akt) pathway related proteins (Akt, p-Akt)
and mitogen-activated protein kinase (MAPK) signaling pathway related proteins [extracellular regulated protein kinase 1/2 (ERK1/2),
p-ERK1/2, p38, p-p38, Janus kinase (JNK) and p-JNK]. Results Compared with model group, TA and EA significantly increased
hypoxia induced cell viability (P < 0.05, 0.01), reduced LDH release and MDA level (P < 0.05, 0.01), increased activities of SOD,
CAT and GSH level (P <0.05, 0.01), reduced the number of cells stained with trypan blue (P < 0.05), decreased cell membrane rupture
and the number of cells with Hoechst/PI double staining, and reduced cell apoptosis rate (P < 0.05). The Western blotting results showed
that TA and EA significantly up-regulated the expressions of Bc1-2 and pro-Caspase-3 (P < 0.01), down-regulated the expressions of Bax,
Cyt-C, cleaved-Caspase-3, Caspase-9, p-p38 and p-JNK (P < 0.01); TA significantly up-regulated p-ERK1/2 expression (P < 0.01), while
EA had no significant effect on p-ERK1/2 expression. Conclusion TA and EA could significantly improve hypoxia injury of vascular
endothelial cells and inhibit cell apoptosis. The anti-apoptotic mechanism is involved the mitochondrial apoptosis signaling pathway. The
anti-apoptotic mechanism of TA may be related to the regulation of ERK1/2, p38 and JNK signaling pathways, while the anti-apoptotic
mechanism of EA may be related to the regulation of p38 and JNK signaling pathways.
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Table 1 Effects of tormentic acid and euscaphic acid on proliferation and oxidative stress level of hypoxia-induced EA.hy926

cells(x+s,n=6)
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Fig. 1 Effects of tormentic acid and euscaphic acid on survival rate of hypoxia-induced EA.hy926 cells (x £ s, n =3)
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Fig. 2 Effects of tormentic acid and euscaphic acid on morphology of hypoxia-induced EA.hy926 cells (x 200)
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Fig. 3 Effects of tormentic acid and euscaphic acid on apoptosis rate of hypoxia-induced EA.hy926 cells (x +s,n=3)
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Fig. 4 Effects of tormentic acid and euscaphic acid on expressions of Bel-2, Bax and Cyt-C protein in hypoxia-induced
EA.hy926 cells (x+s,n=3)
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Fig. 5 Effects of tormentic acid and euscaphic acid on expressions of cleaved Caspase-3, pro-Caspase-3 and Caspase-9

protein in hypoxia-induced EA.hy926 cells (x £s,n=3)
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Fig. 6 Effects of tormentic acid and euscaphic acid on expressions of p-Akt and Akt protein in hypoxia-induced EA.hy926
cells(x+s,n=3)
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