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[ Abstract ] Background and objective Drug resistance is a major obstacle on lung cancer treatment and Vinorel-
bine is an effective drug to inhibition of tumor proliferation and metastasis. In this study, we investigated the effect and mecha-
nism of Vinorelbine on reversing the cisplatin resistance of human lung cancer A549/DDP cell line. Methods With 1 pmol/L
and S pmol/L Vinorelbine treatment, MTS assay was employed to determine the effect of the cisplatin sensitivity of tumor
cells, flow cytometry to determine the apoptosis rate and change of Rh-123 content; Western blot to determine the expression
of MDR1, Bcl-2, surviving, PTEN, caspase-3/8 and phosphorylation level of Akt (p-Akt); Real-time PCR was to determine the
mRNA expression of MDRI, Bcl-2, survivin and PTEN. Finally the transcriptional activities of NF-kB, Twist and Snail were
determined by reporter gene system. Results With 1 ymol/L and S umol/L Vinorelbine treatment, the sensitivity of cancer
cells to cisplatin was increased by 1.91- and 2.54- folds respectively, flow cytometry showed that the content of Rh-123 was el-
evated 1.93- and 2.95- folds and apoptosis rate was increased 2.25- and 3.82- folds, Western blot showed that the expression of
multidrug resistance related proteins MDR, Bcl-2 and survivin were downregulated, caspase-3/8 and PTEN was upregulated,
phosphorylation of Akt was downregulated as well, real-time assay showed that the mRNA expression of MDR1 was down-
regulated 43.5% and 25.8%, Bcl-2 was downregulated 57.3% and 34.1%, survivin was downregulated 37.6% and 12.4%, PTEN
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was upregulated 183.4% and 154.2%, the transcriptional activities of NF-kxB was downregulated 53.2% and 34.5%, Twist was

downregulated 61.4% and 33.5%, and Snail was downregulated 57.8% and 18.7%. Conclusion Vinorelbine treatment led to
increase of cisplatin sensitivity of A549/DDP cells and the mechanisms included the regulation of PTEN/AKT /NF-«B signal

pathway to decreased drug resistance gene expression and increased pro-apoptosis gene expression.

[ Keywords ] Vinorelbine; Lung neoplasms; Cisplatin resistance
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Fig 1 The effect of Vinorelbine on A549/DDP cells proliferation.
There was an increased cell proliferation inhibition with differ-
ent concentration of Vinorelbine treatment in A549/DDP cell

lines, the ICs, was 35.7 umol/L. Bars indicate SD, n=5.

?i)ﬁ?%l%r“ 4l]: S“TCCTTAATGTCACGCACGATTT-3'; 94
CASME3 minfi5, # F R &MFY 1940 MEFR: 95°C 5s, 65
‘C3Ss, 72°C60s, fEHE72 CIEMHS min,
1.8 AS549/DDPfiJffi HNF-xB . TwistFlSnail k%55 551 P 1
Rl ARG RGBT AR T, LA ugNF-xB |
TwistF1Snail o J 4R 45 R F10.02 pg X B8 R AL YL i i
Yk EFR6 h, VEZREE A UMM BORL, S AT fif 3 3R
e, AL pmol/LAIS uymol/LSF K FHAEHAER24 h, L)
Dual-GloTM Luciferase assay system X 5 Fi i Y il (14 16 12 12F
(R ol
L9 GEitsr ik SCUR B LA BE R e 250K, (i HSPSS
13. 084 753 Hr . R 2R 7 2243#T (One-way ANO-
VA) TR, LIP<0.0SFR2E 7 HA G5 X

2 #£R

2.1 SR FEAETIIG AS49/ DDPAN X A HURE MTS
PR g5 H R, AS49/DDPYN I 4 T K AL BRAE 24
hJ, 20 B 5 L B S O, 1 pmol /LK R AL
BRAN 2 43.7% , S umol /LA AL G ] 5 4 8.3%,
SRR T EE R EE CHNIE I 3 <5% ) FIREE v B (41
MO % <10% ), SORM _EIRPIRRE T 0 5 (K
1) . A549/DDP2E§IH@X¢ I4AFI1C,, > 60.3 ymol /L, 21

I - AS549
-4+ A549/DDP+0 pimol/L Vinorel Ibine
‘ 4 A549/DDP+1 pimol/L Vinorel Ibine

— . A549/DDP+5 pimol/L Vinorel Ibine
F A "”Hﬂ 4
f / X fi -"""--. = -
;
// -~
.I' -“-'---
20 40 60 8 100

Cisplatin concentration (p mol/L)

2 BREFIEHITAS49/DD PR 2514 A9 1% 4 1E F
Fig 2 Reversal effect of Vinorelbine on A549/DDP cells drug resistance. There
was an increased cell proliferation inhibition with 1 ymol/L and 5 umol/L
Vinorelbine treatment in A549/DDP cell lines, the the ICs, of A549 was 9.8
umol/L, the 1Cs, of A549/DDP without Vinorelbine treatment was 60.3 umol/L,

IC5, of A549/DDP with 1 pmol/L Vinorelbine treatment was 31.6 umol/L, ICs, of
A549/DDP with 5 pmol/L Vinorelbine treatment was 23.7 pmol/L, the sensitiv-

ity of cancer cells to cisplatin was increased by 1.91- and 2.54-folds respectively.
Bars indicate SD, n=5.
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Fig 3 The effect of Vinorelbine on the intracellular accumulation of Rh-123 in A549/DDP cells. A: The fow cytometry results in the effect of Vinorel-

bine on intra-cellular Rh-123 content of A549/DDP cells. B: The graph of the effect of Vinorelbine on the mean fluorescence intensity of Rh-123 in
A549/DDP cells. The the content of Rh-123 was elevated 1.93- and 2.95-folds with 1 umol/L and 5 pmol/L Vinorelbine treatment in A549/DDP
cell lines compared with 0 umol/L Vinorelbine treatment. Data presented are Mean®SD, bars indicate SD, n=3, *: compared to 0 umol/L group,

P<0.05.
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Fig 4 The effect of Vinorelbine on the apoptosis of A549/DDP cells. A: The fow cytometry results in the effect of Vinorelbine on inducing apoptosis
of A549/DDP cells. B: The graph of the effect of Vinorelbine on the cells apoptosis rate of A549/DDP cells. The apoptosis rate was elevated 2.25- and
3.82-folds with 1 pymol/L and 5 pumol/L Vinorelbine treatment in A549/DDP cell lines compared with 0 umol/L Vinorelbine treatment. Data present-
ed are Mean*SD, bars indicate SD, n=3, *: compared to 0 umol/L group, P<0.05.
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Fig 5 The effect of Vinorelbine on the expression of drug
resistance in A549/DDP cells. A: The effect of Vinorel-
bine on the protein expression of MDR1, Bcl-2, survivin
and cleaved caspase-3/8 in A549/DDP cells. There was a
downregulated expression of MDR, Bcl-2 and survivin,
however, there was an upregulated expression of cas-
pase-3/8 with Vinorelbine treatment. (3-actin was as an
internal control. B: The effect of Vinorelbine on the mRNA
expression of MDR1, Bcl-2 and survivin in A549/DDP cells.
Real-time assay showed that the mRNA expression of
MDR1 was downregulated 43.5% and 25.8%, Bcl-2 was
downregulated 57.3% and 34.1%, survivin was down-
regulated 37.6% and 12.4% with 1 yumol/Land 5 pmol/L
Vinorelbine treatment in A549/DDP cell lines compared
with 0 pmol/L Vinorelbine treatment. 8-actin was as an
internal control. Data presented are Mean*SD, bars in-

dicate SD, n=5, *: compared to 0 umol/L group, P<0.05.
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Fig 6 The effect of Vinorelbine on the signal transduction in A549/DDP cells. A: The effect of Vinorelbine on the expression of p-Akt and PTEN in
A549/DDP cells with Vinorelbine treatment. 3-actin was as an internal control. B: The effect of Vinorelbine on the mRNA expression of PTEN in A549/
DDP cells. The mRNA expression of PTEN was upregulated183.4% and 154.2% with 1 umol/L and 5 pmol/L Vinorelbine treatment in A549/DDP cell

lines compared with 0 pmol/L Vinorelbine treatment. -actin was as an internal control. Data presented are Mean=®SD, bars indicate SD, n=5, *:
compared to 0 pumol/L group, P<0.05. C: The effect of Vinorelbine on the transcriptional activity of NF-k B, Twist and Snail in A549/DDP cells. The
transcriptional activities of NF- k B was downregulated 53.2% and 34.5%, Twist was downregulated 61.4% and 33.5%, and Snail was downregulated
57.8% and 18.7% with 1T pmol/L and 5 pymol/L Vinorelbine treatment in A549/DDP cell lines compared with 0 pmol/L Vinorelbine treatment. Data
presented are Mean=*SD, bars indicate SD, n=5, *: compared to 0 u mol/L group, P<0.05.
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