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Inhibitory effect of paclitaxel followed by gefitinib on three-dimensional
non-small cell lung cancer cell lines and its mechanism
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[ Abstract ] Objective: To explore the inhibitory effect and mechanism of sequential or combined treatment of gefitinib
( G ) and paclitaxel ( P) on three-dimensional non-small cell lung cancer ( NSCLC ) cell lines. Methods: The human
NSCLC cell lines A427 and Calu-3 were cultured in the ultralow attachment plates and the three-dimensional cell clusters
were formed ; the inhibitory effect of paclitaxel followed by gefitinib ( P-G ), gefitinib followed by paclitaxel ( G-P ), and
paclitaxel combined with gefitinib ( P + G ) on the monolayer and three-dimensional cell lines were detected using sulforho-
damine B ( SRB ) and Cell Titer-Blue assay, respectively; the cell cycle was detected by flow cytometry; and the expres-
sion of total EGFR and Akt protein and their phosphorylation were detected using Western blotting. Results: In the mono-
layer cells, the survival rates of A427 cells in the group of P-G, G-P, and P + G were ( 39.5 +0.07 )%, (57.7 =
0.03 )% and (53.7 +0.05 )% respectively. Those of Calu-3 cells in the group of P-G, G-P and P + G were ( 23.9 +
0.02 )%, (58.2 £0.05)% and ( 48.8 +0.07 )% respectively. The inhibitory effect of P-G was the strongest ( P <
0.05 ). In the three-dimensional cells, the survival rates of A427 cells in the group of P-G, G-P and P + G were ( 19.9 =
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2.89)% , (43.2 +8.64 )% and (36.6 +9.79 )% respectively. Those of Calu-3 cells in the group of P-G, G-P and P +
G were (10.2 +£0.76 )% , (50.0 +3.45 )% , (31.4 £6.15 )% respectively. The inhibitory effect of P-G was the stron-
gest ( P <0.05 ). In addition, the inhibitory effects of P-G on A427 and Calu-3 in the three-dimensional cells were stron-
ger than those in the monolayer cells ( P <0.05 ). The sequence of P-G resulted in an increase of subG, proportion and ar-
rested monolayer cells in G, phase. The phosphorylation of EGFR and Akt was decreased in subsequent exposure to P-G.
Conclusion : The sequence of P-G seems to be superior to the reverse schedule or combination in the inhibition of prolifer-

ation of NSCLC cells, based on the factors of G, arrest and the decrease of phosphorylation of Akt and EGFR in three-di-

mensional cells.
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Fig. 1 Effects of sequential or combined paclitaxel and
gefitinib on monolayer A427 and Calu-3 cells
P-G: Paclitaxel followed by gefitinib; P + G: Paclitaxel
combined with gefitinib; G-P: Gefitinib followed by paclitaxel
*P<0.05vs G-Por P+G
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Fig. 2 Three-dimensional model of A427
and Calu-3 cells ( x100 )
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Fig. 3 Effects of sequential or combined paclitaxel and
gefitinib on three-dimensional A427 and Calu-3 cells
P-G: Paclitaxel followed by gefitinib; P + G: paclitaxel
combined with gefitinib; G-P: Gefitinib followed by paclitaxel
*P<0.05vs G-Por P+G

*1 HIEBRBMEHEX A427 F1 Calu-3 HEFEEHSHBHZME % )

Tab.1 Effects of gefitinib and placlitaxol on cell cycle distribution of A427 and Calu-3 cells ( % )
Treatment SubG, G, G,/’M S
A427
Control 2.43 £1.54 51.43 £7.20 14.83 £3.62 33.75 £3.59
G 8.79+1.85 81.36 +1.40 8.38 +0.11 10.26 £1.29
P 12.16 £2.26 55.85 £4.96 14.58 £2.80 29.57 £2.16
P-G 52.43 £5.60" 75.58 £1.98 13.29 £0.40 11.13 +1.58
P+G 40.51 £2.54 62.49 +1.36 22.37 +£1.56 15.14 £2.91
G-P 20.53 £4.20 40.13 +0.28 48.59 +1.40" 11.28 +1.68
Calu-3
Control 2.92+0.17 55.57+1.70 15.66 +1.60 28.77 £3.30
G 7.78 +1.68 73.77 £1.85 12.44 +0.17 13.80 +2.04
P 12.05 +£3.28 33.57 £2.40 51.02 +0.75 15.41 +£1.65
P-G 27.42 +1.13" 74.20 £1.70 12.09 +£0.98 13.71 £0.72
P+G 18.81 +1.24 85.50 £1.13 5.44 +£0.04 9.05+1.16
G-P 19.41 £1.02 62.46 £4.23 23.54 £3.82 14.00 £0.41

* P <0.05 vs other treatment groups
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Fig. 4 Effects of sequential or combined paclitaxel and
gefitinib on EGFR and Akt expression in three-
dimensional A427 and Calu-3 cells
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