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[ ABSTRACT] Objective: To investigate the effects of ZnO nanoparticles (ZnO NPs) on proliferation and apoptosis of human lung
epithelial cells BEAS-2B and its molecular mechanisms. Methods: BEAS-2B cells were treated with ZnO NPs at concentrations of 3,
6 and 12 pg/ml for 12 h and 24 h, the control group was not treated with ZnO NPs, each with 3 replicate wells. Cell viability was de-
tected by CCK-8 method, and the half lethal concentration (ICy,) was analyzed. Then, the BEAS-2B cells were treated with ZnO NPs
at selected concentrations of 3 and 6 pg/ml for 24 h respectively, each group was set with 3 replicate. Cell morphology was observed
under inverted microscope. The morphology of cell nuclei was observed by Hochest33342 staining. The morphology of apoptosis was ob-
served by AO staining and scanning electron microscopy. Cell cycle progression, cell apoptosis rate and the level of reactive oxygen
species (ROS) were detected by flow cytometry. Western blot was used to detect the expression levels of Bel-2 and Bax protein. Re-
sults: Compared with the control group, the cell viability of cells treated with ZnO NPs were decreased significantly ( P<0.01),
the IC; was 6. 13 pwg/ml at 24 h of drug treatment. After the cells were treated with ZnO NPs for 24 h, the levels of ROS were in-
creased significantly( P<0.05, P<0.01)in3 pg/ml, 6 pwg/ml groups. The cell cycle was arrested at G2/M phase, chromatin conden-
sation and apoptotic bodies were induced, apoptosis rate was increased significantly (P<0.01) in 6 pg/ml group. The expression of
Bel-2 was decreased (P<0.05) , and the expression of Bax was increased (P<0.05) in cells treated with 6 pg/ml ZnO NPs for 24 h.
Conclusion: ZnO NPs induced ROS accumulation, blocked progress of cell cycle and induced cell apoptosis in BEAS-2B cells.
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Fig. 1 The effects of ZnO NPs on the cell activity of BEAS-2B
cells
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Fig. 2 The effects of ZnO NPs on the level of ROS in BEAS-
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Fig. 3  Cell morphology of BEAS-2B cells treated with Zno
NPs for 24 h(Scale bars =50 wm and 20 pm)
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Fig. 4 The effects of ZnO NPs on the cell cycle progression of
BEAS-2B cells
Tab. 1 Effects of ZnO NPs on the proportion of cells in the

cell cycle (% , x+s, n=3)

Concentration

(pg/ml) G0/G1 S G2/M

0 29.08+ 8.60 61.82x13.31 9.10+4.81

3 32.39+ 5.76  54.76x 7.56 12.87+1.80

6 33.42+11.10  49.09+16.30™ 17.49+5.21°

"P<0.05, "P<0.01 vs 0 wg/ml concentration
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Fig. 5 The effects of ZnO NPs on the cell apoptosis of BEAS-
2B cells
A The fluorescent micrographs of BEAS-2B cells stained
Hochest33342. Red arrows represented chromatin conden-
sation ( Scale bars =10 wm); B: The fluorescent micro-
graphs of BEAS-2B cells stained with AO. Red arrows re-
presented apoptotic bodies ( Scale bars =10 pm); C.
Scanning electron microscopy images of BEAS-2B cells
treated with ZnO NPs for 24 hours (Scale bars =1 pm) ;
D Cell apoptosis was detected by flow cytometry
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Fig. 6 The effects of ZnO NPs on the expressions of apoptotic
related proteins in BEAS-2B cells
Tab. 2 Effects of ZnO NPs on the expression levels of apoptot-
ic related proteins in BEAS-2B cells (x+s, n=3)

Concentration Bel2/-actin Bax/B-actin
(pg/ml)

0 0.78+0.13 0.40+0.08
3 0.61+0.15 0.82+0.09 "
6 0.41+0.11" 0.68+0.07"

"P<0.05, "P<0.01 vs 0 wg/ml concentration
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