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Abstract: Objective To investigate the effect and mechanism of the anti-non-small cell lung cancer activity of Astragalus
polysaccharides (APS) through DNA damage repair. Methods NSCLC mouse model was established by ip carbamate (0.8 mg/g).
The number and morphology of pulmonary surface nodules were observed to evaluate the antitumor activity of APS (300 mg/kg) in
vivo. CCK8 method was used to evaluate the proliferation activity of APS against human NSCLC cell lines A549 (40.00, 20.00,
10.00, 5.00, 2.50, 1.25 pmol/L) and HCC827 (100, 50, 25 pmol/L) and the effect of APS on DNA damage of NSCLC cells lines
A549 (40.00 pmol/L) and HCCS827 (50 pmol/L) was evaluated by single cell gel electrophoresis (comet assay). The effects of APS
on VRKI/P53BP1 signaling pathway were verified by experiments such as RT-qPCR, western blotting, siRNA, and
immunofluorescence staining. Results Compared with the model group, the number of nodules in APS and gefitinib group decreased
significantly (P < 0.05, 0.01). In Astragalus polysaccharide group, the tumor nodule was round, with clear boundary with closely
arranged tumor nodule. In model group and gefitinib group, the nodule presented irregular structure, loose cell arrangement and
more aggressive. APS inhibited the proliferation of A549 and HCC827 cells in a dose-dependent manner, significantly shortened
coma tail and olive torch (P < 0.05, 0.001), and protected DNA integrity. It can significantly increase the expression level of VRK1
mRNA and protein in NSCLC cells (P < 0.05, 0.01), and it was found that the expression levels of PS3BP1 and VRK1 proteins were
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increased through immunofluorescence analysis. Besides, VRK1 protein could be shifted between the nucleus and the cytoplasm.

Finally, the above results were verified by VRK1 knockdown. Conclusion APS can enhance the DNA damage repair by activating
VRK1/P53BP1 signal transduction pathway, and then inhibit the proliferation of NSCLC cells.
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Fig. 1 Effect of Astragalus Polysaccharide on NSCLC mice model (x  s,n=7)



. 1054 - “assaati Drug Evaluation Research 43558 65 2020F 6 B

EZHAN/NRI PR E LR EEES . @
1) i s 2L 1) I 2H 23 5 B A A 2 e (B IBD , X
it 2H 2SR T 25 15 AT THEOR B 1O, 5L L
B I PR AR B R AL 453 5 H B3 08D (<
0.05.0.01) . Ht— D 20 2 B 2R & R (K
1D), 5 2 MEH LU, SR 2 A5 JR % Je 20 bl
JahE 2 Tl 0 it 2 2L T 2 R MR 5, A R
T2 ™ ) JORE IR FE RN AF 44k . (R B RS 2 B A
(1) I 9gg &1 A AR, 5 K HE A1) 1 e g 45 YT
FRIG T o T AL 26 11 &5 1 ) 52 T HS AN 0] ey 5 4
2 it HE 21 A F, 3R B AT B AR W 1
3.2 HEZHEX NSCLC AL 7E F1 DNA STE 4
AL

W 2A F1 2B s, 31 20 i 52 71 A OX PR b
i A549 MITHCC827 4B fu G % , R s K 2 M v
RN NSCLC 40 i (A= 4 o 3 ik 5 4 A vt i Fa ok
W CE B S5 v 38 B 2 8 AL B 5 AS549 A
HCC827 21 i ) DNA #1455 . wi¥ 2C.D M E i 7~ ,
Bk B L, 5 1S 2 B AL 7E AS49 AT HCC827 41 i
38 IR O IR S A T R R RO B (P<<0.05.
0.001) , 3% BH 35 1% 22 B 4 Fr 41 Bl DNA (1) 58 B 1k

A I
A549 4
60
S
E 40
=
i
= 201
=
]
0¥ T T T T |
0 10 20 30 40 50
FEEZWE (umol L)
¢ HEEZHE 40 pmol L7t
1 --
iy
H#H
HCC827 4y

Xof R F 24 50 pmol L

3.3 HEEZHEX VRK1/P53BP1 5 S iE KNS

WK 3A B w50 A L%, 3 1 2 h A 3
J&i » £ AS549 41 Jfd A1 HCC827 41 g 7 , VRK1 mRNA
K- 340 88 2 B8 i (P<<0.05.0.01) , VRK1 £l P53BP1
HEARIKEEI E . W ek ottt — it
Ft VRK 1 F1 P53BP1 5 [ 75 4t g o (1) 2 2 A 5E 7
3C Eow, A H 5 72 h, 50T REAE LA, 3 i 2 4
VRK1 & [ R IAE AS49 FI HCC827 41 fg #% & &
REEAIG , L 7E 24 P 400 i Joia o 2 35 9 . 113D o,
WIS L P BRI PS3BP1 E A R IE B & &
Tour R, I HO3E i 2 B Ak B % R 4 1K) PS3BP
ALY TS (E3E).

L siRNA T HEBF K HCC827 41 il 1 VRK 1 %
2, B AR B TS 2B VRK ¥ 7E §2 0 . RT-qPCR
ZERFW(E LA, ENCA L, L B 2%
M VRK1 mRNA 1A 7K *F (P<<0.01) ; 1 VRKI-
KD 20 Al VRK1-KD+3% & 2 #l 21 2 [A] VRK1 mRNA
KFTC i35 Z 5+ . Western blotting 73 T 15 Hi AHALL
iR (K 4B). CCK8 & &M (K 4C), VRKI Ffik
J& B S 2 M X HCCS827 41 Mo (1) 41 i R I 2 P&
lR(P <0.05) . ZEREW, WK 2@ FiF

B
HCC827 4 iy
80
S
% 601
E
&= 40
% 20
0 . . .
0 50 100 150
L M (umol 'L ™)
E
0 400 A549 4
A549 4Tl
4
300 HCC827 4y
=S
HCC827 #ifly & 200
=
s 100

0 0
X RS W RIS W K W KSR

40pmol L™t 50 umol L7° 40 pmol L™ 50 umol L.

L PERT AS49(A) & HCC827 (B £ i 14 5 1 ] Z& 1 52 1) 5 35 16 22 B8 (A 549 4H A : 40 pmol/L; HCC827 il : 50 pmol/L) 4B 96 h Ji5 £ B i
BARMEE A (OB RKE D) B RMBIEE) , 504 i "P<0.05 ™" P<<0.001.
Effect of Astragalus polysaccharide on A549 (A) and HCC827 (B) cell proliferation; Representative results of comet test (C), dcomet tail length
(D); comet tail olive moment (E) after 96 h of Astragalus polysaccharide (A549 cell: 40 umol/L; HCC827 cell: 50 umol/L) treatment, “P < 0.05
" P <0.001 vs control group

B2 HESEXAEEN DNA SEMEN (5 +5,n=3)
Fig. 2 Effect of APS on cell proliferation and DNA stability (x +5,n=3)
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Fig. 4 Effect of APS on VRK1-KD HCC827 cells (; +5,n=3)
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Fig. 5 Immunofluorescence staining to detect expression and localization of VRK1 protein in HCC827 cells after 24/48/ 72 h
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