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Effect of ursolic acid on vulnerable plaques of carotid atherosclerosis in rats
and its mechanism
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Abstract: Objective To investigate the effect of ursolic acid (UA) on vulnerable plaques in rats with carotid atherosclerosis (CAS)
and related mechanisms. Methods Totally 144 male SD rats were randomly divided into control group, model group, UA (10,
20, 40 mg-kg™) group and atorvastatin (ATO) 2 mg-kg™' group. The CAS vulnerable plaque rat models were prepared by high-fat
diet for two weeks + ip injection of vitamin D, + liquid nitrogen to freeze blood vessels + immune stimulation, and after continuing
high-fat diet for 10 weeks. Starting from the 3rd week of modeling, the drugs were given by intragastric administration, once a day.
The plaque distribution was observed through Sudan IV staining, and the ratio of plaque area to lumen area (PA/LA). The
histopathological changes and plaque morphology of the aorta were observed by HE staining and Movat five-color staining. The

level of low density lipoprotein (LDL-C) and high density lipoprotein (HDL-C) in serum were detected by biochemical analysis
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method; the level of malondialdehyde (MDA), oxidatively modified low-density lipoprotein (ox-LDL-C) were detected by
spectrophotometric. The level of tumor necrosis factor-a (TNF-0), interleukin-1f (IL-1B), intercellular adhesion molecule 1 (ICAM-1),
monocyte chemotactic protein 1 (MCP-1) were detected by ELISA method; the expression of aortic toll-like receptor 4 (TLR4),
nuclear factor-kB (NF-xB) were detected by Western blotting. Results Compared with control group, the number of aortic plaques in
the model group increased, and the PA/LA significantly increased (P < 0.01). The physiological changes of aorta showed increased
smooth muscle cells, disordered arrangement, intimal thickening, large number of foam cell accumulations. The level of LDL-C,
MDA, ox-LDL-C, TNF-a, IL-1B, ICAM-1, MCP-1 significantly increased while the level of HDL-C significantly decreased (P <
0.01). The expression of TLR4, NF-kB were significantly increased (P < 0.01). Compared with model group, the number of aortic
plaques in the UA 20, 40 mg-kg™ group and ATO 2 mg-kg ' group was significantly decreased, and the PA/LA was significantly
reduced (P < 0.01). The pathological changes of the aorta were significantly improved, the FVF was significantly decreased and the
CVF was significantly increased (P < 0.01). The level of LDL-C, MDA, ox-LDL-C, TNF-a, IL-18, ICAM-1, MCP-1 significantly
decreased and the level of HDL-C significantly increased (P < 0.01). The expression of TLR4, NF-xB were significantly decreased

(P < 0.01). Conclusion UA has the effect of reducing and stabilizing vulnerable plaques of CAS in rats, which mechanism may be

related to inhibiting the TLR4/NF-kB pathway, and then inhibiting inflammation and oxidative stress.
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Fig. 7 Effect of UA on level of MDA, ox-LDL-C in serum
of rats with CAS vulnerable plaque (;:Es, n=8)
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