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Effect of solanine on proliferation and apoptosis of U251 cells

GUO Ling, SHENG Hua-jun, LIU Qian, YANG Qing-hua, ZHU Shu-juan
Chongqing Medical University, Chongqging 400016, China

Abstract: Objective To investigate the effect of solanine on growth and proliferation of U251 cells. Methods U251 cells were
cultured with different concentration of solanine together. CCK-8 method, wound healing assay, Transwell method, Hochest assay,
flow cytometry screening and Western blotting were used to detect inhibitory rate, migration and invasive rates, apoptosis rate and
expression level of cell apoptosis-related proteins. Results CCK-8 assay showed the median inhibition concentration (ICsy) of 48 h
was 20.05 pg/uL. It was effective that solanine in the concentration range of 5—35 pg/uL could inhibit the growth and proliferation of
U251 cells, and played a role in a dose-dependent manner (P < 0.05). Compared with control group, experimental groups can not only
inhibit U251 cell migration and invasion in a dose-dependent manner (P < 0.05), but also appear some significant apoptosis
characteristics with a concentration dependence. Western blotting assayed that the expression of Bax protein was upregulated, whereas
Bcl-2 protein expression was downregulated in experimental groups compared with control group and these changes were
dose-dependent. Conclusion Solanine can inhibit growth and proliferation of U251 cells in effective concentration and in a
dose-dependent manner. Solanine can inhibit the invasion and migration of U251 cells. Solanine can induce the apoptosis of U251 cells,
and inhibit the proliferation and growth of U251 cells via regulating the expression of Bax and Bcl-2 proteins and affecting Bcl-2/Bax
ratio.
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F 1 ZEEIT U251 HREEMNFN (X £s,n=3)
Table 1 Effect of solanine on proliferation of U251 cells
(X *ts,n=3)

iRt pl(ug-pl ™ HEGEANE 2%
Xof i 0 —
JEZEH, 2.5 0.57+0.43

5.0 1.21£025™
10.0 17.90+0.18™"
15.0 29.35+3.20""
20.0 50.3940.16""
25.0 78.30+0.17""
30.0 88.061+0.17""
35.0 93.4440.21""

XA R T P<0.001
""P < 0.001 vs control group
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Fig. 1 Effect of solanine on migration of U251 cells ( x 40, wound healing assay)
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Fig. 2 Effect of solanine on migration of U251 cells

(Transwell method)
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Table 2 Effect of solanine on migration and invasion of
U251 cells (X £s, n =3, Transwell method)
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ol 0 191.33£18.50 223.67+25.58
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30 2033+ 6.11°7""44 6800+ 83974
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. AP<0.05 *4P<0.01

"P<0.05 "P<0.01""P<0.001 vs control group; “P<0.05 #P<0.01
vs 10 pguL ! solanine group; 4P < 0.05 44P < 0.01 vs 20 pguL

solanine group
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Fig.3 Inhibition of invasion of U251 cells by solanine treatment
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4 FEEREX U251 ARE T RSN (X100, Hochest 3 f2)
Fig. 4 Effect of solanine on apoptosis of U251 cells ( x 100,

Hochest straining)
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Fig. 5 Inhibition of apoptosis of U251 cells by solanine

treatment (flow cytometry)
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Table 3  Effect of solanine on apoptosis rate of U251 cells
(X Es,n=3)

2H ) pl(ugpl ™ PHT5/%
Xif 1 0 3244187
T 5 10 30.51+3.80""
20 443745717
30 73.64+9 5974

SR LR TP<<0.001; S5ESE 10 pgpl ' 4R fP<
0.05 "P<0.01; 5JEFm 20 ngul ' 4 HE: 4P<0.05

**P < 0.001 vs control group; “P < 0.05 P < 0.01 vs solanine 10
pguL " group; 4P < 0.05 vs solanine 20 pg-uL " group
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Fig. 6

expression of U251 cells

Effects of solanine on Bax and Bcl-2 protein

4 g

Je Bt MR A AN 2% Solanum
nigrum L. [1)4 BB BSOA RS2 R S EH 1) —Fih AR
Y. IEN AT, T B, KD,
PEZE, WRIE L HS b, HEE. B OBE,
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Table 4 Effects of solanine on protein expression of Bax and Bcl-2 proteins in U251 cells (X s, n =3)

21 5 pl(uguL™) Bax/B-actin Bcl-2/B-actin Bcl-2/Bax
X He 0 0.18+0.03 0.83+0.11 4.69+0.60
JEZE, 10 0.26+0.02" 0.58+0.10 24740517
20 0.360.04"" 0.39+£0.08" 1.0440.127%
30 0.4640.05 44 0.240.04""4 052004 AA

SXRALER: P<005 TP<001 "P<0.001; SR 10 pgul AL P<0.05 FP<001; %20 pgul AL AP<0.05 A4P<0.01
P<0.05 “P<001 ""P<0.001 vs control group; “P<0.05 *P<0.01 vs solanine 10 pg-uL " group; *P<0.05 44P<0.01 vs solanine 20 pg-uL " group
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