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Anti-cervical cancer effect of targeting ursolic acid lipid nanoparticles

YANG Guang, CHEN Xiao-qing, CHEN Zhong-qiang
College of Medicine, Jianghan University, Wuhan 430056, China

Abstract: Objective To investigate the effect of targeting ursolic acid lipid nanoparticles on cervical cancer. Methods In this
study, a novel targeted functional material, folate-CONH-polyethylene glycol-NH-cholesterol, was firstly used to synthesize targeted
lipid nanoparticles. MTT assay was used to detect and compare the difference of its inhibition on the proliferation of human cervical
cancer Hela cells and normal cervical squamous epithelial cells. The flow cytometry was then used to investigate the pro-apoptotic
effect of ursolic acid lipid nanoparticles on HeLa cells. The effects of ursolic acid lipid nanoparticles on the protein expressions of
Bcl-2, Bax, Livin, and Caspase-3 were detected by Western blotting and gene expressions were detected by qRT-PCR, and the
mechanism of its targeted anti-cervical tumor was explored. Finally, the anti-tumor effect in tumor-bearing mice was investigated.
Results The targeted ursolic lipid nanoparticles showed significant inhibition of cell proliferation and apoptosis in HeLa cells, which may
be associated with down-regulating the expression of Livin and Bcl-2 protein, and up-regulating the expression of Caspase-3 and Bax
protein. /n vivo tumor inhibition efficiency was higher than other groups. Conclusion Targeted lipid nanosystem can effectively deliver
drugs to tumor tissues, inhibit the proliferation of cells, and promote their apoptosis, which has certain anti-tumor efficiency in vivo.
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Fig. 1 Targeting ursolic acid lipid nanoparticles in

perspective electron microscope
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Fig.2 Effects of lipid nanoparticles on HeLa cells proliferation
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Fig. 3 Effects of targeted group drugs on HeLa and normal
cell survival (X s n=3)
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Fig. 4 Effects of different lipid nanoparticles on HeLa cell apoptosis for 24 h
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Fig. 5 Effect of lipid nanoparticles on Bax, Bcl-2, Caspase-3,

and Livin protein expression in HeLa cells
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Table 1 qRT-PCR primer sequences and reaction parameters

KL SIMFH (5°—3%) PCR [ M 5%

B-actin 1E[: 5-CACCCAGCACAATGAAGATCAAGAT-3> 95 C. 5Smin; 95°C. 15s; 60 ‘C. 60s, 40 MEH;
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X H: 5-CTTTTGACCGGAGCAGGAAC-3’ 75 °C 75s; MR

Caspase-3  1E[Al: 5’-ATGGAAGCGAATCAATGGAC-3’ 95°C. 5min; 95°C. 15s; 65°C. 155, 40 MEH;
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Fig. 6 mRNA expressions of Bax, Bcl-2, Caspase-3, and Livin in HeLa cells treated with different lipid nanometers by qRT-PCR
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Fig. 7 Growth curves of xenograft tumors (n = 6)

1501 a B
T
100 N ¢ BEMT
< \_L[ : QSR
b i
-
a ib Ic d
0 T L
0 20 40 60

8 TrEmAYE ik

Fig. 8 Survial curves of xenograft tumors
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