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Fig. 1 Effect of usnic acid on proliferation of A549 and NCI-H358 cells
A Cell survival rate of A549 cells; B: Cell survival rate of NCI-H358 cells;a: blank control; b: 0.1% DMSO; c: 25 pmol/L UA; d: 50 pwmol/

L UA; e: 100 pmol/L UA; **P<0.01, *** P <0.001,

P <0.000 1 vs blank control.
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Fig. 2 Effect of usnic acid on the cell cycles of A549 and NCI-H358 cells

A Percentage of A549 cells in each phase of the cell cycle after treatment with usnic acid for 24 h; B Percentage of A549 cells in each phase of the

cell cycle after treatment with usnic acid for 48 h; C. Percentage of NCI-H358 cells in each phase of the cell cycle after treatment with usnic acid for 24

h; D: Percentage of NCI-H358 cells in each phase of the cell cycle after treatment with usnic acid for 48 h; a: blank control; b: 0. 1% DMSO; c: 25
pwmol/L UA; d: 50 wmol/L UA; e: 100 pmol/L UA; * P <0.05, ** P <0.01 vs blank control.
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Fig. 3 Effect of usnic acid on ROS induction in A549 and NCI-H358 cells
A:ROS fluorescence in A549 cells x200;B:ROS fluorescence in NCI-H358 cells x200;C: Relative fluorescence intensity of A549 cells; D: Rela-
tive fluorescence intensity of NCI-H358 cells; a: blank control; b: 0. 1% DMSO; c¢: 25 pmol/L UA; d: 50 pmol/L UA; e: 100 wmol/L UA; f: 50
wmol/L UA +5mmol/L NAC; *P <0.05,***P<0.001,****P<0.000 1 »s blank control; *P <0.05,"P <0.01 vs 50 wmol/L UA.
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Fig. 4 Effect of usnic acid and usnic acid + ROS inhibition on apoptosis of A549 and NCI-H358 cells
A Apoptosis protein in A549 cells; B: Apoptosis protein in NCI-H358 cells; a: blank control; b: 25 pmol/L UA; ¢: 50 pmol/L UA; d: 100

pmol/L UAj e: 50 pmol/L UA +5mmol/L NAC;
0.01 vs 50 pmol/L UA.
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Fig. 5 Effect of usnic acid and usnic acid + ROS inhibition on autophagy of A549 and NCI-H358 cells
A Autophagy protein in A549 cells; B: Autophagy protein in NCI-H358 cells; a: blank control; b: 25 pmol/L UA; ¢: 50 pmol/L UA; d: 100

wmol/L UA; e: 50 pmol/L UA +5mmol/L NAC; * P <0.05, "
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pyrazole derivative of usnic acid inhibits the proliferation of pancre-

Effects of usnic acid on proliferation,
apoptosis and autophagy of A549 and NCI-H358 cells

Li Xinwei, Wang Yanting, Li Ruixue, Bai Huimin, Liu Jinlong
( Teaching and Research Section of Immunology, Baotou Medical College, Baotou 014040)

Abstract Objective To investigate the effects of usnic acid( UA) on proliferation, cell cycle, apoptosis and au-
tophagy of lung cancer cells A549 and NCI-H358. Methods The CCK-8 method was used to detect the inhibitory
effect of UA on two kinds of lung cancer cells proliferation. Flow cytometry was used to detect the cell cycle arrest
effect of UA on two types of lung cancer cells. The fluorescence amount of UA-induced reactive oxygen species
(ROS) in two kinds of lung cancer cells were detected by DCFH-DA probe assay and flow cytometry. Western blot
was used to detect the expression of apoptosis related proteins Bax, Caspase-3, Cleaved-Caspase-3, and autophagy
related proteins LLC3- ] and LC3-1I in two types of lung cancer cells after treatment with UA and UA + ROS inhibi-
tion. Result (1 Usnic acid reduced the survival rates of two types of cells and had a stronger ability to inhibit the
proliferation of A549 cells than NCI-H358 cells. (2) Usnic acid blocked A549 cells in the G,/G, phase, while NCI-
H358 cells in the G,/M and S phases. (3 Usnic acid induced an increase in ROS content in two types of cells.
Compared to A549, NCI-H358 cells showed a greater increase in ROS, and the ROS inhibitor reduced the intracel-
lular ROS increase induced by UA. ) Usnic acid induced high expression of apoptosis-related proteins Bax and
Cleaved Caspase-3 and increased the ratio of autophagy-related proteins LC3- [l /LLC3- [ in both lung adenocarcino-
ma cells, and its pro-apoptotic and autophagic effects were stronger in A549 than in NCI-H358. After ROS inhibi-
tion, the expression levels of Bax and Cleaved Caspase-3 and the LC3- Il /LLC3- | ratio of both lung adenocarcino-
ma cells decreased, and the decrease was greater in NCI-H358 cells. Conclusion Usnic acid inhibits the prolifer-
ation of lung cancer A549 and NCI-H358 cells, induces cell cycle arrest, and induces apoptosis and autophagy in
cancer cells. The inhibitory and killing effect of UA on A549 cells is stronger than that on NCI-H358 cells. In this

case, the induced cell ROS are involved in the action of UA in two types of lung cancer cells. In contrast to A549
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cells, ROS might play a more significant role in mediating the apoptosis and autophagy induced by usnic acid in
NCI-H358 cells.
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