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[(FZE] BHB: WHTEEEARMRTT (ovastatin) I IEHJE (gefitinib) AASMNE T 5 B JE SRAFPVEIY 25 11 9 /)
200 0 J e 0 Lk PCO Al LI T DA KAH SC H  AR A K sE ), IR R T BE IO AL ik N RS AR YT RS i R
B Je Ak B 5 AR JE I RN Al i PCO A MIbk 5, SR A WST-1 VA4S A [5] 245 4 b BE6F PCO 4 10 19 5 1) 52 Wi,
Hoechst33342 %63 (A SN MU T2 T2 A, FCM SRS M 4 TR GG, 2 1 5 B vk A P ) T A0 OC 2 1 i 3R
K. BER AR TTIBE W AE R e nTAE AR AN I AR R B K PCO A0 A T, RN B i s s by T
WS o AR JE T 3 35 AR JE 1K PCO 411 i b B R A 3% B A2 K~ 32 4K (phosphorylated epidermal growth factor
receptor, p-EGFR). #4813 B (phosphorylated protein kinase B, p-AKT) Fa g 1440 K &M 8 55 8z 113
fig 1/2 (phosphorylated extracellular signal-regulated kinase 1/2, p-ERK1/2) HARIEKVHE M. &ig: E4
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Lovastatin overcomes gefitinib resistance in human non-small cell lung cancer cell line PC9 in vitro

J1 Ze', FAN Li-hong?, JI Xian-xiu?, SONG Li*, QI Hui-wei’
1. Department of Clinical Medicine, Medical College, Soochow University, Suzhou 215006, China; 2. Department of
Respiratory Medicine, Sixth People’s Hospital Affiliated to Shanghai Jiaotong University, Shanghai 200233, China
[ABSTRACT] Objective: To investigate the effects of lovastatin combined with gefitinib on the apoptosis and
the expressions of apoptosis-related proteins of non-small cell lung cancer cell line PC9, which was induced
by gefitinib in vitro to acquire drug resistance, as well as to explore the possible mechanism. Methods:
Lovastatin combined with gefitinib was applied to treat the PC9 cells with acquired gefitinib-resistance. Then
the proliferation of PC9 cells treated with different drugs was detected by WST-1 method. The morphology of
apoptosis was observed under an inverted phase contrast microscope after Hoechst33342 staining. Apoptosis
rates in different treatment groups were detected by flow cytometry (FCM). The expressions of apoptosis—
related proteins were detected by Western blotting. Results: Lovastatin combined with gefitinib could
induce apoptosis of PC9 cells with acquired gefitinib-resistance in vitro. The expressions of phosphorylated
epidermal growth factor receptor (p-EGFR), phosphorylated protein kinase B (p-AKT) and phosphorylated
extracellular signal-regulated kinase (p-ERK) were significantly decreased by combination of lovastain and
gefitinib. Conclusion: For non-small cell lung cancer cell line PC9 with acquired drug-resistance which is
induced by gefitinib in vitro, lovastatin can overcome gefitinib-resistance. The combination of both drugs
shows a great synergistic effect, suggesting that the combination treatment of lovastatin and gefitinib may
have great considerable clinical potential in non-small cell lung cancer with gefitinib-resistance.
[KEY WORDS] Carcinoma, non-small cell lung; Drug tolerance; Apoptosis; Lavastatin; Gefitinib;
Signaling pathway proteins
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Fig.1 Morphological changes of gefitinib-resistant PC9 cells treated with different drugs (A: Normal control; B: 1 pmol/L
gefitinib; C: 5 pmol/L lovastatin; D: 5 pmol/L lovastatin + 1 pmol/L gefitinib) were observed under an inverted phase

contrast microscope (X 400) with Hoechst33342 staining. The photos showed that lovastatin combined with gefitinib could

induce cell nuclear condensation, fragmentation, and more dead cell floating in gefitinib-resistant PC9 cells.

1 BIEHRZEHIETYE Hoechst33342 R BRABERAMLEREIFERWME PCI AMMIEEFEN

2.2 FAEH R PCY it R B 25 4 0 A5 R
P WST-1 34 gs R R, ST 558
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e 2 T AR TR A B LA, AR A TR IR
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PGB S5 X A L, ER A5 E
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i Lovastatin 5 pmol/L
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0 T T T T
0 24 48 72
t/h

Fig.2 Inhibitory effects of different drug treatments
on the PC9 cell proliferation tested by WST-1. The
lovastatin combined with gefitinib significantly inhibited
PC9 cell proliferation as compared with single gefitinib
(n = 3)."P < 0.05, vs 5 pmol/L lovastatin + 1 pmol/L
gefitinib; P < 0.01, vs 0 h (as the untreated control).
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Fig.3 The apoptotic rates of PC9 cells treated with
different drugs (A: Normal control; B: 1 pmol/L gefitinib;
C: 5 pmol/L lovastatin; D: 5 pmol/L lovastatin + 1 pmol/L
gefitinib) detected by flow cytometry (Annexin V -FITC/
PI). The group of lovastatin combined with gefitinib could
significantly induce apoptosis of gefitinib-resistant PC9
cells in vitro (E,n = 3).”P < 0.01.

B3 FCM FE®MNEKMITEFTFSEFERRMZ PCI
WA TREA

24 BARATHEETEBREBRAGACHXES
kW Hea N O BENE 4G I p-EGFR.
p-AKT Hl p-ERK1/2 8 [ 13RIEK-, 4R WK,
WA YT S AR e P 2SI 5 B AR S B
VAT A HG T B A R O TR DG S i AR
1 p-EGFR.p-AKT Hl p-ERK1/2 H) ik (K 4).

1 2 3 4

P—EGFR-" “ -

pP-AKT

o (S S - - -

B-actin

Fig.4 Expressions of phosphorylated epidermal growth
factor receptor (p-EGFR), phosphorylated protein kinase B
(p-AKT) and phosphorylated extracellular signal-regulated
kinase (p-ERK) proteins in PC9 cells treated with different
drugs (Lane 1: Normal control; Lane 2: 1 pmol/L gefitinib;
Lane 3: 5 pmol/L lovastatin; Lane 4: 5 pmol/L lovastatin +
1 pmol/L gefitinib) detected by Western blotting. The
expressions of p-EGFR, p-AKT and p-ERK1/2 proteins
were decreased significantly in lovastatin combined with
gefitinib treatment group.
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