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Inhibition of matrine against proliferation, invasion and angiogenesis of lung
cancer tumor A549 cell and its mechanism
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Abstract: Objective To study the inhibition of matrine on proliferation, invasion, and angiogenesis of A549 lung cancer tumor cells,
and explore its mechanisms. Methods Matrine with various concentration was added to human lung cancer A549 cell line. The
inhibitory effect of matrine against EGFR-TPK was investigated by ELISA method, the inhibitory rate of matrine against A549 was
determined by MTT method, and inhibitory effect of matrine on invasion of lung cancer A549 cells was studied by Transwell assay.
The effect of matrine on the activity of apoptotic protein caspase 3 was detected by enzyme labeling method, and finally the effect of
matrine on expression of angiogenesis related protein VEGF and HIF-1a of A549 tumor cells were discussed. Results Matrine has
good restrain ability on EGFR-TPK and A549 cells with ICsqof (11.26 + 1.02) and (30.45 + 3.02) umol/L, but showed low toxicity
for MRC-5 cells. Compared with the control group, matrine could induce the number of tumor cells to pass through the artificial
basement membrane, with significant difference between two groups (P < 0.05). Compared with the control group, matrine could
significantly increase caspase 3 activity of A549 (P < 0.05), and the expression of angiogenesis related protein VEGF and HIF-1a of
A549 tumor cells were down-regulated. Conclusion Matrine can reduce the activity of EGFR-TPK and the expression of HIF-1 and
VEGTF, activate the activity of caspase 3, and inhibit the invasion, proliferation and angiogenesis of lung cancer A549 cells.

Key words: matrine; A549 tumor cells; inhibitory effect; angiogenesis; caspase 3 activity; HIF-1a expression; VEGF expression
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Table 1 Inhibitory effects of matrine and erlotinib against
growth of MRC-5 and A549 cells ( X £5, n =3)

wE A0 0 A KA /%
24) B
(pmol-L™) A549 MRC-5
it 0 0.1240.02  0.16+0.02
5 1.194£0.03°  0.15+0.02
10 17.32+1.78" 2214042557
20 27.43+£3.117 3434022047
25 33.454+3.45" 347402754
30 40344177 47640475
e
40 543245657 554403200
50 66.43+621"  6.67+0.72°4"
60 72.484+6.89"  7.11+0.8544"
75 72.534+6.56"  7.31+£0.67°4"
100 70.56+6.46"  7.35+0.87°4"
5 9.874+0.98"  6.87+0.56"
10 20.11+1.71" 17.11%+1.23"
20 333243217 2246+2217
25 40.67+3.78" 26.78+2.71"
30 48.87+4.95" 3035+3.217
JE# )8 o -
40 61214578 4021+4.11
50 72.484+6.76" 50.45+533"
60 78.41+7.32"  55.46+5.65"
75 81.78+7.32" 61.78+6.21"
100 85.77+7.34" 63.74+6.32"

S P<0.05 TP<0.01; SlEEBedliE: “P<0.01
"P<0.05 “P<0.01vs control group, ““*P <0.01 vs erlotinib group
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Fig. 1 Growth curve of A549 cells by matrine ( X+s,n=3)
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Fig. 2 Inhibitory effect of matrine against EGFR-TPK
( xts,n=3)

*2 EHSWIMRERERRE

umol/L) (1341, VEGF Fil HIF-1a {315 2 A KT FF
TGIRHAHA, 2 B 110.94% 112.34% 455 T 54.15%-
39.34%, ERABENE (P<0.05), WK 3. %3,

. caspase 3 JEEMEM ( x+s, n=3)

Table 2 Effect of matrine on cell invasion and caspase 3 activity ( X+s, n= 3)

Y1 e/ ik ey 2 caspase 3 Vi
(umol-L ™) (X 10% 0h 24h 48 h 72h
b 50.1142.43 11.4340.89 12.54+0.78 13.13+1.32 12.94+1.12
J[ERE SIS 25 225443017 12.11£0.66 30434321 41.224+4.32" 52431454
TS 5 39.334+3.12" 10.98+1.05 18.4340.98" 25324276 31434254
25 2521+2.54" 11.46+0.87 26.19+1.76" 34.54+2.87" 46.76+4.32"
50 10.54+1.54" 10.45+0.42 42.11+3.54" 53.114+4.32" 66.321+4.76"
x4l "P<0.05 TP<0.01
"P<0.05 " P<0.01 vs control group
4 g

VEGF

GAPH

X 5 25 50

T H8/(umol L™

3 EBW A549 4 VEGF #1 HIF-1o RiXAIF T
Fig. 3 Effect of matrine on expression of VEGF and HIF-1
in A549 cell
%3 VEGF #1 HIF-1o R Rk E
Table 3 Relative expression rates of VEGF and HIF-1

. wORE/ FEAEE IR IR /%
(umol- L™ VEGF HIF-1a
X I 150.56£9.23  136.54+8.65
2 5 110.94+6.78" 112.34+7.56"
25 79.444545"  66.16+£4.56"
50 54.15+434" 393443417

XA "P<0.05 TP<0.01
"P<0.05 " P<0.01 vs control group
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