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Study on the synergistic effect and mechanism of curcumin combined with zerumbone on the biological
behavior of non-small cell lung cancer cells

LIU Jiaxin, ZHANG Yun, HUANG Huixian, LI Jianfen, YAO Zhixin (TCM Pharmacy, Pharmacy Department,
the First Affiliated Hospital of Guangzhou University of Chinese Medicine/Guangdong Clinical Research
Academy of Chinese Medicine, Guangzhou 510405, China)

ABSTRACT OBJECTIVE To investigate the synergistic effect and mechanism of curcumin (CUR) combined with zerumbone
(ZER) on the biological behavior of non-small cell lung cancer (NSCLC) A549 cells. METHODS CCK-8 method and Gin’s
formula were used to screen the optimal concentration combination for synergistic effect after the combination of CUR and ZER.
The cells were divided into blank group, CUR group, ZER group, and CUR+ZER group. Flow cytometry was used to evaluate cell
apoptosis, and clone formation experiment was used to evaluate cell proliferation ability, scratch experiment and Transwell
migration experiment were used to evaluate cell migration ability, and Transwell invasion experiment was used to evaluate cell
invasion ability. Western blot assay was used to detect the protein expressions of phosphorylated phosphatidylinositol-3-kinase (p-
PI3K) , phosphorylated protein kinase B (p-Akt) , and vascular endothelial growth factor A (VEGF-A). RESULTS The half
inhibitory concentrations of CUR and ZER on Ab549 cells were approximately 16 and 12 pmol/L, respectively; the drug
combination of CUR 8 pmol/L+ZER 6 pmol/L had the highest efficiency enhancement index, with the cell proliferation inhibition
rate of (77.41+4.16)% , indicating the most significant synergistic effect. Compared with the CUR and ZER groups, the cell
apoptosis rate in the CUR+ZER group was significantly increased (P<<0.01), while the cell clone formation rate, cell migration
rate, the number of migrating cells, the number of invading cells, and relative expression levels of p-PI3K, p-Akt, and VEGF-A
proteins in the cells were significantly reduced (P<<0.05 or P<<0.01). CONCLUSIONS The combination of CUR and ZER has a
synergistic effect, significantly promoting the apoptosis of NSCLC cells, and inhibiting cell proliferation, migration, and invasion.
Its potential mechanism may be closely related to the inhibition of the PI3K/Akt signaling pathway, thereby down-regulating the
protein expression of VEGF-A.
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K, R A A WP RIVE R S o = A S 56
TERETE B S SR 25 R R , 5 CUR 41 . ZER 41 b, CUR+
ZER ZH A Mo 8 T 38 10 25 T e 20 M e B R iR T
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