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Astragalus Polysaccharides Improve Cisplatin Resistance by Inhibiting EMT of
Lung Adenocarcinoma A549/DDP Cells Transplanted into Nude Mice
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[Abstract] Objective: To investigate the inhibitory effect of Astragalus polysaccharide (APS) on
epithelial-mesenchymal transition (EMT) induced by transforming growth factor- 8, (TGF-gB,) in cisplatin
(DDP) -resistant lung adenocarcinoma cell line A549/DDP cells transplanted into nude mice and the molecular
mechanism in improving DDP resistance. Method: BALB/c nude mice were randomly divided into a blank
group, a model group, a DDP group, and a combination group (APS combined with DDP). A549/DDP cells

were infected with TGF-B,-overexpressed lentiviral vector and the negative control. The infected cells were
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inoculated subcutaneously in nude mice. The A549/DDP cells with TGF-8, gene overexpression were inoculated
into all groups except the control group with negative TGF-8, gene overexpression. The drug intervention was
performed eight days after cell inoculation. The mice in the combination group received intragastric
administration of APS (0.3 g-kg'-d") and intraperitoneal injection of cisplatin (0.003 5 g-kg"), and those in
the cisplatin group received intraperitoneal injection of cisplatin (0.003 5 g-kg'). After 32 days of cell
inoculation, the nude mice were killed and the tumor tissues and lungs were collected. The tumor weight was
recorded and the inhibition rate was calculated. The number of metastatic nodules of the lung tumor on the whole
slide was counted under the microscope. Immunohistochemistry, Western blot, and real-time fluorescence-based
quantitative polymerase chain reaction (Real-time PCR) were used to detect the protein and gene expression of
EMT molecular markers «-catenin and N-cadherin, and tumor drug resistance markers human lung resistance
protein (LRP) , multidrug resistance-associated protein (MRP) , and P-glycoprotein (P-gp) in the transplanted
tumor. Result: Compared with the blank group, the model group showed increased tumor weight and metastatic
nodules of the lung tumor (P<0.05) , decreased protein and mRNA expression of a-catenin (P<0.05) , and
elevated protein and mRNA expression of N-cadherin, LRP, MRP, and P-gp (P<0.05). Compared with the
model group and the cisplatin group, the combination group showed reduced tumor weight and metastatic
nodules of the lung tumor (P<0.05) , increased protein and mRNA expression of «-catenin (P<0.05) , and
decreased protein and mRNA expression of N-cadherin, LRP, MRP, and P-gp (P<0.05). Conclusion: APS

can inhibit the growth and metastasis of the transplanted tumor of lung adenocarcinoma and improve cisplatin

resistance, which may be related to the inhibition of EMT of tumor cells.
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Fig. 1 Effect of Astragalus polysaccharide on a-catenin and N-cadherin protein expression (IHC, x400)
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IS 5 B T A AR 2H a-catenin JKJE R A
R I, N-cadherin £ 1 % 35 W] . T} i (P<0.05) ; 5L
AL AR 4 L 5, 156 A 4 a-catenin B R A TH &,
N-cadherin & [1 3 35 W] 12 % ik (P<0.05) . L 5] 2
M3,
3.2.3 € £ B X a-catenin . N-cadherin mRNA 3%
KR 52 A T, BV a-catenin mRNA
.82 -

A B C D
E2 BEZ#{EMAE a-catenin N-cadherin T A R ik B ik
Fig. 2 Eelectrophoresis of Astragalus polysaccharide on a-catenin

and N-cadherin protein expression
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%3 EE S a-catenin, N-cadherin E H T X B M (i+s,
n=5)
Table 3 Effect of Astragalus polysaccharide on o -catenin and

N-cadherin protein expression (x+s,n=5)

£4 FEEZHEI a-catenin,N-cadherin mRNA RiZA M (x+s,
n=5)
Table 4 Effect of Astragalus polysaccharide on o -catenin and

N-cadherin mRNA expression (x£s,n=5)
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Fig.3 Effect of Astragalus polysaccharide on LRP,MRP and P-gp protein expression (IHC, x400)
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Fig. 4 Electrophoresis of Astragalus polysaccharide on LRP,

MRP and P-gp protein expression
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£5 ERZMEWLRP.MRP.P-gp EHREHIHM (x+s,n=5)
Table 5 Effect of Astragalus polysaccharide on LRP, MRP and

P-gp protein expression (x+s,n=5)

A5 ht/g-kg'  LRP/B-actin  MRP/B-actin  P-gp/B-actin
e % 1.07+0.04 1.00+0.12 0.97+0.11
A 70 2 5.96+£0.20"  4.71+0.25"  5.55+0.13"
W44 0.003 5 6.17+0.21 4.45+0.15 5.35+0.23
BAH 03 2.14£0.15>%  1.54£0.07>  2.51£0.17*%

x£6 HELZHEX LRP.MRP.P-gp mRNA FEMEM (x+s5,n=5)
Table 6 Effect of Astragalus polysaccharide on LRP, MRP and
P-gp mRNA expression (x+s,n=5)

415 FMlit/gekg! LRP MRP P-gp
254l 1.000.03 1.00+0.07 1.000.04
AR 241 4.81+0.70"  2.93+0.10"  3.17+0.48"
#1240 0.003 5 4.30+0.26 2.74+0.11 3.3240.15
A4 03 2.11£0.29*%  1.87+0.09>>  2.02+0.28>%
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