
Abstract. Background/Aim: Human lung adenocarcinoma
PC14 cells without mutations in the epidermal growth factor
receptor (EGFR) are less sensitive to gefitinib than PC9 cells
with EGFR mutations. We report the involvement of tetrandrine
in autophagy flux as a mechanism that enhances the sensitivity
of PC14 cells to gefitinib. Materials and Methods: Sensitivity
to gefitinib was determined by a growth inhibition assay, and
quantitative real-time PCR, western blotting, and fluorescent
immunostaining were used to detect autophagy. Results: In
PC14 cells, combined treatment with gefitinib and tetrandrine
caused a significant increase in gefitinib sensitivity and
autophagy-related mRNAs and proteins (LC3, etc.), and the
LC3 protein accumulated in lysosomes. Furthermore, an
autophagy flux assay revealed that tetrandrine inhibited
lysosomes and that gefitinib promoted autophagy. Finally, the
sensitivity of PC14 cells to gefitinib was enhanced with
chloroquine. Conclusion: Tetrandrine possibly increases the
susceptibility of PC14 cells to gefitinib by lysosomal inhibition.

Lung cancers are the deadliest cancers in Japan, and the rate
of adenocarcinoma is the highest of these cancers. Recently,
it has been reported that the prevalence of EGFR gene
mutations in Japanese lung adenocarcinoma is 45% (1).
Treatment with the EGFR-tyrosine kinase inhibitor (EGFR-
TKI) has been reported to be successful in gene mutation-
positive patients (2, 3), and research is progressing with
respect to the approval of molecule-targeted drugs (4, 5) for
acquired resistance (6, 7). However, EGFR-TKI-insensitive
lung adenocarcinoma accounts for approximately 50% of

cases. Human lung adenocarcinoma PC14 cells that do not
have an EGFR mutation are less sensitive to an EGFR-TKI,
gefitinib, compared to human lung adenocarcinoma PC9
cells that carry an EGFR gene mutation (8). 

Tetrandrine, a bisbenzylisoquinoline alkaloid isolated from
Stephania tetrandra, has recently been reported to promote
autophagy in several cells, including breast and liver cancer
cells (9, 10). We found that tetrandrine enhances gefitinib
sensitivity of PC14 cells. Here, using PC14 cells as an EGFR-
TKI-insensitive lung adenocarcinoma model, we investigated
the involvement of autophagy in the mechanism by which
tetrandrine enhances gefitinib sensitivity.

Materials and Methods

Reagents. Tetrandrine was purchased from Sigma-Aldrich Co., Inc.
(St. Louis, MO, USA); gefitinib was purchased from LKT
Laboratories, Inc. (St. Paul, MN, USA); chloroquine diphosphate
was purchased from Tokyo Chemical Industry Co., Ltd. (Tokyo,
Japan); Fetal Bovine Serum (FBS) was purchased from Mediatech,
Inc. (Corning, NY, USA); EDTA and 3-(4,5-dimethyl-2-thiazolyl)-
2,5-diphenyl-2H-tetrazolium bromide (MTT) were purchased from
Dojindo Laboratories (Kumamoto, Japan); RPMI 1640 medium,
Penicillin-Streptomycin-Amphotericin B Suspension (×100)
(Antibiotic-Antimycotic Solution), dimethyl sulfoxide (DMSO), and
other general reagents (special grade) were purchased from
FujiFilm-Wako Pure Chemical Co., Inc. (Osaka, Japan); NucBlue™
Fixed Cell ReadyProbes™ Reagent (4’,6-diamidino-2-phenylindole,
DAPI) was purchased from Invitrogen (Eugene, OR, USA).

Cell culture. PC9 and PC14 cells were transferred from Dr. Toshiro
Kasahara, Department of Cell Transplantation, Kanazawa University
Hospital (currently Kanazawa University Hospital, Department of
Respiratory Medicine). The cells were cultured in 100-mm dishes
at a density of approximately 2.5-5.0×105 cells per dish in RPMI
1640 medium supplemented with 10% FBS at 37˚C under 95%
air/5% CO2. Drugs were added in the following order: 1)
chloroquine, 2) tetrandrine, 3) gefitinib.

Gefitinib sensitivity test. Cells (2.0×103 cells/well) were plated in
96-well plates (100 μl/well) and incubated for 24 h at 37˚C. The
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following day, 100 μl of medium containing the required drug
concentration were added in each well. The cells were allowed to
proliferate for 72 h at 37˚C in a humidified atmosphere of 5% CO2.
At the time of measurement, 20 μl of MTT reagent (5 mg/ml) were
added to each well and incubated for 4 h. The generated formazan
in cells was dissolved in DMSO, the absorbance was measured at
550 nm (A550), and the value was obtained by subtracting the blank
(medium alone) from the A550 values of the samples. The effect of
drugs on cell growth was assessed as the percentage of cell viability. 

Quantitative real-time PCR analysis. The mRNA expression levels
of Beclin1, ATG5, LC3A, LC3B, p62, and GAPDH (as an internal
control) in drug treated-PC14 cells (2×106) were determined by
quantitative real-time polymerase chain reaction (PCR). Total RNA
was extracted using ISOGEN Ⅱ® (Nippon Gene Co., Ltd., Tokyo,
Japan) according to the manufacturer’s instructions. First-strand
cDNAs were synthesized using Moloney Murine Leukemia Virus
(M-MLV) reverse transcriptase (Invitrogen, Carlsbad, CA, USA).
Reverse transcription reactions were carried out as previously
reported (11). The primers were purchased from Life Technologies
Japan Ltd. (Tokyo, Japan) and had the following sequences: for
Beclin1, forward 5’-CTGGACACGAGTTTCAAGATCCT-3’ and
reverse 5’-TGTGGTAAGTAATGGAGCTGTGAGTT-3’; for ATG5,
forward 5’-GCAGATGGACAGTTGCACACA-3’ and reverse 5’-
TTTCCCCATCTTCAGGATCAA-3’; for LC3A, forward 5’-TCCC
GGACCATGTCAACAT-3’ and reverse 5’-ACCATGCTGTGCTG
GTTCAC-3’; for LC3B, forward 5’-ACCATGCCGTCGGAGAAG-
3’ and reverse 5’-ATCGTTCTATTATCACCGGGATTTT-3’ ; for
p62, forward 5’-AGGCGCACTACCGCGAT-3’, and reverse 5’-
CGTCACTGGAAAAGGCAACC-3’; for GAPDH, forward 5’-
AAGCTCATTTCCTGGTATGACAACG-3’, and reverse 5’-TCT
TCCTCTTGTGCTCTTGCTGG-3’. Target gene expressions were
calculated relative to GAPDH expression.

Western blot analysis. Cells (4×106) were lysed with triple detergent
lysis buffer [50 mM Tris-HCl (pH 8.0), 150 mM NaCl, 0.02% NaN2,
0.1% SDS, 1% Nonidet P-40, 0.5% sodium deoxycholate, 5 mM
EDTA•2Na, 10 mM sodium pyrophosphate, 10 mM sodium fluoride,
2 mM sodium orthovanadate, 1 mM PMSF, 1 μg/ml aprotinin, 1

μg/ml leupeptin] and sonicated. Cell lysates were then collected by
centrifugation at 15,000 ×g for 5 min at 4˚C. The protein
concentration was determined using a Bio-Rad DC protein assay kit
(Bio-Rad, Hercules, CA, USA) according to the manufacturer’s
instructions. Proteins (6.5-25 μg) were separated by 10-15% SDS-
PAGE and transferred onto polyvinylidene fluoride (PVDF)
membranes (Bio-Rad). After blocking, the membrane was incubated
overnight with primary antibodies against LC3 (1:2000, MBL,
Nagoya, Japan), p62/SQSTM1 (1:1000, Santa Cruz Biotechnology,
Inc., Dallas, TX, USA), and β-actin (1:2000, Cell Signaling
Technology Japan, K.K., Tokyo, Japan) followed by incubation with
the corresponding HRP-conjugated secondary antibodies (Cell
Signaling Technology Japan). Antibody-bound proteins were detected
by ImmunoStar® Zeta (FujiFilm-Wako), and bands were analyzed
using Fusion Solo 7S (M&S Instruments Inc., Osaka, Japan).

Immunofluorescence microscopy. Cells (2.5×103) were plated onto
8-well μ-slides (ibidi, GmbH., Gräfelfing, München, Germany). The
following day, medium containing the required drug concentration
was added to each well, and the cells were allowed to proliferate for
24 h (3 μM tetrandrine and/or 10 μM gefitinib) or 13 h (50 μM
chloroquine) at 37˚C in a humidified atmosphere of 5% CO2. After
the treatment, the cells were fixed with cold methanol (–20˚C). The
cells were washed once with phosphate buffered saline (PBS) and
blocking was performed with 0.01% Triton X-100/ 3% BSA-PBS.
Then, cells, except for the blank, were immunostained with the LC3
antibody (1: 4000, MBL, Nagoya, Japan) and the LAMP1 antibody
(1: 2000, Santa Cruz Biotechnology) and incubated overnight at 4˚C.
The cells were washed with PBS and incubated with two secondary
antibodies (1:3000, anti-rabbit-Alexa Fluor® 488 and anti-mouse-
Alexa Fluor® 555, Cell Signaling Technology Japan) in each well
for 1 h at room temperature. The cells were washed with PBS and
stained for 10 min with DAPI. After washing with PBS, the cells
were added to the mounting medium and analyzed using a LSM510
confocal laser scanning microscope (Zeiss Japan, Tokyo, Japan).

Statistical analysis. All experiments were performed in duplicate,
and the results were reported as means with standard deviations.
The data were analyzed by an ANOVA Scheffe’s multiple t-test. 
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Figure 1. Chemical structures of tetrandrine, gefitinib, and chloroquine. 



Results
Tetrandrine enhances gefitinib sensitivity of PC14 cells.
The chemical structures of the drugs used in this study are
shown in Figure 1. PC14 cells are less sensitive to gefitinib
than human lung adenocarcinoma PC9 cells that carry an
EGFR gene mutation (8) (Figure 2A). The half maximal
inhibitory concentration (IC50) values were 0.02 μM and
19.7 μM for PC9 cells and PC14 cells, respectively. The
cell growth of PC14 cells by treatment with 1 μM and 3
μM tetrandrine alone was 96.8±4.5% and 99.2±6.1%,
respectively, of the untreated control. The concentration
range of tetrandrine had no toxicity in PC14 cells. The
combined treatment with tetrandrine increased the
sensitivity of PC14 cells to gefitinib in a concentration-
dependent manner, and there were almost no cells after
treatment with 3 μM tetrandrine and 10 μM gefitinib for 
72 h (Figure 2B). For this reason, subsequent experiments
were conducted at this treatment concentration.

Combined treatment with tetrandrine and gefitinib in PC14
cells increases mRNA expression of autophagy-related
proteins. In order to examine whether autophagy is involved
in the gefitinib sensitivity enhancement effect of tetrandrine
in PC14 cells, the mRNA levels of autophagy-related
proteins were measured using quantitative real-time PCR. As
a result, a significant increase in LC3A, LC3B, and p62
mRNA expression was observed by combined treatment with
3 μM tetrandrine and 10 μM gefitinib in PC14 cells for 
24 h (Figure 3).

Combined treatment with tetrandrine and gefitinib in PC14
cells increases the expression of autophagy-related proteins.
In response to the increase of mRNA expression levels of
LC3 and p62 in PC14 cells treated with 3 μM tetrandrine and
10 μM gefitinib, the expression levels of proteins were
quantified by western blotting (Figure 4A). The LC3 protein
is widely used for autophagy monitoring, and the amount of
LC3-II is known to correlate with the number of
autophagosomes (12). The presence of LC3 in the
autophagosome and the conversion to low mobility LC3-II
with phosphatidylethanolamine added to LC3 was used as an
indicator of autophagy (13), and the amount of autophagy
was shown as LC3-II/LC3-I (14, 15). Cell lysate of PC14
cells treated with 50 μM chloroquine (CQ) for 13 h was used
as a positive control for increasing LC3 protein. The LC3-II
band increased with any treatment compared to the control,
and the LC3-II/LC3-I ratio was also increased significantly
by any treatment (Figures 4A and B). The ratios of LC3-
II/LC3-I increased in the following order: control (C), 10 μM
gefitinib (G), and 3 mM tetrandrine (T). In addition, the ratio
in the combined treatment with 3 μM tetrandrine and 10 μM
gefitinib (T+G) was much larger than that of the single

treatments, and it increased to the level of the LC3 protein
positive control. In addition, the increase in the LC3-II/LC3-
I ratio upon the combination treatment (T+G) was synergistic
compared to tetrandrine alone and gefitinib alone.

A protein central to the process of constant autophagy, p62,
is known to interact with various molecules including LC3
(16-18). Treatment with 3 μM tetrandrine (T), 10 μM
gefitinib (G), combination of 3 μM tetrandrine and 10 μM
gefitinib (T+G), and 50 μM chloroquine (CQ) caused a
significant increase in p62 expression compared to the
control (C) (Figures 4A and C), but the increase due to the
combined treatment with tetrandrine and gefitinib (T+G) was
additive, not synergistic.
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Figure 2. Tetrandrine increases the gefitinib sensitivity of PC14 cells.
(A) Effects of gefitinib on cell growth of PC9 and PC14 cells were
measured by MTT assay. Human lung adenocarcinoma PC9 cells
(2×103) and PC14 cells (2×103) were cultured with the indicated
concentration of gefitinib for 72 h. Data are presented as the means±SD
(n=7-8). (B) Effect of tetrandrine on the growth inhibition of gefitinib
in PC14 cells was measured by MTT assay. Cells (2×103) were cultured
with the indicated concentrations of gefitinib with tetrandrine (0, 1, 3
μM) for 72 h. Data are presented as the means±SD (n=4-6).
**Significantly different from gefitinib alone at p<0.01.



Colocalization of the LC3 protein in lysosomes as a result of
combined treatment with tetrandrine and gefitinib. The
autophagosome marker protein LC3 and the lysosomal
marker protein LAMP1 were fluorescently immunostained,
and their images were photographed with a confocal
microscope (Figure 5). LC3 (green) was almost absent in the
control, showed a slight increase with 10 μM gefitinib
treatment, and showed a marked increase in fluorescence with
the treatments of 3 μM tetrandrine, combination of 3 μM
tetrandrine and 10 μM gefitinib (Tet + GF), and 50 μM
chloroquine. The result of LAMP1 staining was weak in the
nucleus and in few lysosomes in the control and after
treatment with 10 μM gefitinib; however, the treatments of 3
μM tetrandrine, Tet + GF, and 50 μM chloroquine showed a
strong fluorescence intensity, indicating a biased LAMP1
accumulation in the cells. From the merged image of LC3 and
LAMP1, LC3 showed almost no overlap with LAMP1 in the
control and very little overlap in the treatment with gefitinib
alone; however, the increased LC3 overlapped with LAMP1
in the treatment with tetrandrine alone (yellow). In the
combined treatment with tetrandrine and gefitinib (Tet + GF),
the lysosomes swelled and the LC3 signal was overpowered
(orange). In the chloroquine treatment, approximately half of
the increased LC3 overlapped with LAMP1.

Confirmation of autophagy induction by the autophagy flux
assay. Although LC3-II is localized in the isolation and
autophagosome membranes, the presence or absence of
autophagy induction cannot be determined simply by an

increase in the LC3-II band in western blotting. When a
lysosomal inhibitor is added to a sample, autophagy
induction is inferred if LC3-II expression increases; the
treatment is assumed not to induce autophagy if the inhibitor
has no effect (12). PC14 cells were treated with 3 μM
tetrandrine and/or 10 μM gefitinib in the presence or absence
of 10 μM chloroquine as a lysosomal inhibitor (19), and an
increased LC3-II expression was confirmed with western
blotting (Figure 6A). The increase in the LC3-II/LC3-I
expression caused by the treatment of tetrandrine plus
chloroquine was additive, but the increase caused by the
treatment of gefitinib plus chloroquine was synergistic
(Figure 6B).

Increase of the LC3-II protein by gefitinib treatment. From
Figures 4, 6A, and 6B, we concluded that autophagy was
possibly weakly induced by treatment with 10 μM gefitinib
for 24 h. The increase in the LC3-II/LC3-I band caused by
gefitinib was confirmed in a concentration-dependent manner
(Figures 6C and D).

Enhancement of gefitinib sensitivity by chloroquine in PC14
cells. As shown in Figure 1B, tetrandrine enhanced gefitinib
sensitivity in PC14 cells. It was confirmed that chloroquine
exerted a similar effect when chloroquine was used in
combination with gefitinib instead of tetrandrine. Combined
treatment with chloroquine enhanced gefitinib sensitivity of
PC14 cells in a concentration-dependent manner (Figure 7).
The growth of PC14 cells after treatment with 10 μM and 20
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Figure 3. Combined effects of tetrandrine and gefitinib on the mRNA expression of autophagy-related proteins. PC14 cells were treated with 3 μM
tetrandrine and/or 10 μM gefitinib for 24 h. Beclin1, ATG5, LC3A, LC3B, and p62 were measured by quantitative real-time PCR. Target gene
expression was calculated relative to GAPDH expression. *, **Significantly different from control at p<0.05 and p<0.01, respectively.



μM chloroquine alone was 99.1±3.6% and 97.4±3.1%,
respectively, of the untreated control.

Discussion

PC14 cells were approximately 800 times less sensitive to
gefitinib than human lung adenocarcinoma PC9 cells
containing EGFR gene mutations (Figure 2A). When PC14
cells were treated with tetrandrine and gefitinib, marked cell

growth inhibition was observed (Figure 2B). The purpose of
this study was to elucidate the growth inhibition mechanism
in EGFR-TKI-insensitive tumor cells.

Recently, a connection between autophagy and tetrandrine
has been reported (9, 10). In this study, mRNA expression of
autophagy-related proteins was measured by quantitative real-
time PCR. Our results indicated that there were no changes in
Beclin1 or ATG5 expression; however, a significant increase
in p62, LC3A, and LC3B expression was observed with the
combined treatment of tetrandrine and gefitinib (Figure 3).
Macroautophagy consists of two processes: first,
autophagosomes are formed by the extension of an isolation
membrane to surround cytoplasmic components; second, the
autophagosomes fuse with lysosomes, which results in the
digestion of the components. The reason that tetrandrine did
not increase the mRNA levels of Beclin1 or ATG5, which are
important factors in the first process of macroautophagy (20),
but increased the mRNA levels of the p62 and LC3 proteins,
which are involved in the second process of macroautophagy,
is unknown. Lysosomal inhibition by tetrandrine may inhibit
the protein degradation of p62 and LC3 based on another study
that found a decrease in the intracellular amino acid pool and
an upregulation in p62 and LC3 mRNA levels (21).

In our study, the LC3 protein was detected by western
blotting, and its expression upon the TG combined treatment
(T+G) was found to be synergistic when compared to
tetrandrine alone (T) or gefitinib alone (G); however, the
expression of p62 in TG combined treatment was found only
to be additive (Figures 4A, B and C). Since it was not known
whether the increase in LC3 expression was the result of
increased autophagy or the result of lysosomal inhibition, an
autophagy flux assay was performed in the presence and
absence of chloroquine, a lysosomal inhibitor (Figure 6). The
increase rate of the LC3-II/LC3-I expression by tetrandrine
plus chloroquine treatment was additive, but gefitinib plus
chloroquine treatment showed a synergistic increase (Figures
6A and B). In addition, an increase in the LC3-II/LC3-I
expression levels by gefitinib treatment was confirmed
(Figures 6C and D), suggesting an increase in autophagy flux
with gefitinib treatment. Considering our results and the
interpretation of the LC3 immunoblotting (12), we
hypothesized that tetrandrine inhibits lysosomes and that
gefitinib causes autophagy.

In addition, the p62 protein levels increase in response to
autophagy inhibition and the inhibition of autophagy flux
(21, 22, 23). However, it is known that an increase in
autophagy flux also increases p62 protein levels (21, 24, 25).
Considering the results shown in Figure 6, the increase in
p62 expression may be due to the inhibition of autophagy
flux by tetrandrine and the increase in autophagy flux by
gefitinib. Unlike the synergistic relationship represented by
the LC3 band, it is unclear why the p62 band intensity of the
TG combination treatment (T + G) remained additive with
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Figure 4. Combined treatment with tetrandrine and gefitinib in PC14
cells increases the expression of autophagy-related proteins. Western
blotting of LC3, p62, and β-actin proteins (A), relative LC3-Ⅱ/LC3-Ⅰ (B)
and p62/β-actin (C) in PC14 cells treated with 3 μM tetrandrine and/or
10 μM gefitinib for 24 h, or 50 μM chloroquine for 13 h. C: Control,
T: 3 μM tetrandrine, G: 10 μM gefitinib, T+G: combined treatment with
3 μM tetrandrine and 10 μM gefitinib, CQ: 50 μM chloroquine. Data
are presented as the means±SD (n= 4-5). *, **Significantly different
from control at p<0.05 and p<0.01, respectively.



respect to the tetrandrine alone (T) and gefitinib alone (G)
treatments. A clear correlation between LC3-II and p62 is not
always found, and when they are transcriptionally
upregulated, the interpretation of the results is more complex
(21). Therefore, further investigation is needed.

Furthermore, much information was obtained in the
confirmation experiment of the intracellular localization of
the LC3 protein (green) and lysosomal marker protein
LAMP1 (red) by fluorescent immunostaining (Figure 5). In
particular, the stained image of the combined treatment with
tetrandrine and gefitinib indicated that lysosomal inhibition
was caused by tetrandrine during degradation of the cell
contents after autolysosome formation. This is based on the
fact that Bafilomycin A1, a V-type ATPase-specific
lysosomal inhibitor, does not localize with LC3 in the
lysosome and remains green and red when merged; it does
not turn yellow (26). In contrast, treatment with chloroquine

resulted in an image that was half green and half yellow
(Figure 5, chloroquine). In addition, other studies have
reported that chloroquine blocks fusion with lysosomes and
prevents autolysosome clearance and cargo content
degradation, but does not prevent autophagosome or
lysosome fusion (27-30). It has also been hypothesized that
the mechanism could be specific to each cell type (21). 

Chloroquine, at least partially, inhibits the fusion of
autophagosomes and lysosomes; in addition, it also
suppresses the degradation of the cell contents in
autolysosomes that have not been inhibited and have
advanced to the second process. We believe that this explains
why half of the image was green and half was yellow (Figure
5, chloroquine). The results of the combined treatment with
tetrandrine and gefitinib (Tet+GF) showed that the lysosomes
swelled and that the green color of LC3 was overpowered,
resulting in a color that was almost orange (Figure 5,

ANTICANCER RESEARCH 39: 6585-6593 (2019)

6590

Figure 5. Confirmation of colocalization of the LC3 protein to lysosomes using fluorescent immunostaining by confocal microscopy. PC14 cells
were treated with 3 μM tetrandrine and/or 10 μM gefitinib for 24 h, or 50 μM chloroquine for 13 h. The autophagosomal marker protein, LC3
(green), and lysosomal marker protein, LAMP1 (red), were fluorescently immunostained, and the nucleus was stained with DAPI (blue). Tet + GF
indicates combined treatment with tetrandrine and gefitinib. Bar, 50 μm.



Tet+GF). Based on the results of comparative studies with
chloroquine in our experiments, tetrandrine likely does not
inhibit the pre-fusion process of autophagosomes and
lysosomes, but may act as a lysosomal inhibitor that strongly
suppresses post-fusion degradation in PC14 cells.

As tetrandrine has been suggested to inhibit lysosomes, we
hypothesized that chloroquine, a lysosome inhibitor, would
increase the sensitivity of PC14 cells to gefitinib. 

Chloroquine enhanced gefitinib sensitivity (Figure 7),
suggesting that lysosome inhibition is a mechanism of
enhancement of gefitinib sensitivity by tetrandrine.

In conclusion, tetrandrine may block gefitinib-induced
autophagy flow and enhance gefitinib sensitivity in PC14
cells by lysosomal inhibition. Because autophagy provides a
great source of energy and materials for cancer cell growth,
its inhibition can lead to cancer cell growth arrest. We hope
that this result will help the design of cancer treatment
strategies in the future.
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Figure 6. Confirmation of autophagy induction by the autophagy flux assay. Western blotting of LC3 proteins (A) and relative LC3-Ⅱ/LC3-Ⅰ (B) in
PC14 cells treated with tetrandrine and/or gefitinib in the presence or absence of 10 μM chloroquine for 24 h. C: Control. T: 3 μM tetrandrine. G:
10 μM gefitinib. T+G: combined treatment with 3 μM tetrandrine and 10 μM gefitinib. Drugs were added in the following order: 1) chloroquine,
2) tetrandrine, 3) gefitinib, and the interval between each treatment was 30 min. Data are presented as the means±SD (n= 3). *, **Significantly
different from control (without chloroquine) at p<0.05 and p<0.01, respectively. Western blotting of LC3 and β-actin proteins (C) and relative LC3-
Ⅱ/LC3-Ⅰ (D) in PC14 cells treated with gefitinib (0, 10, 20 μM) for 24 h.

Figure 7. Chloroquine enhances the gefitinib sensitivity of PC14 cells.
Effects of chloroquine on growth inhibition of gefitinib in PC14 cells
were measured by MTT assay. PC14 cells (2×103) were cultured with
the indicated concentrations of gefitinib and chloroquine (0, 10, 20 μM)
for 72 h. Data are presented as the means±SD (n=3-6). **Significantly
different from gefitinib alone at p<0.01.
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