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Induction of shikonin on apoptosis and autophagy of human colon cancer
SW480 cells through inhibition of PI3K/Akt/mTOR signaling pathway
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Abstract: Objective To investigate the effect and mechanism of shikonin on apoptosis and autophagy of human colon cancer
SW480 cells. Methods The human colon cancer SW480 in logarithmic growth phase was treated with DMSO (control group),
shikonin (0.3, 0.5, 0.7 pg/mL) and LY294002 (PI3K-specific inhibitor, 5 pg/mL). Totally 48 h after the drugs were given, the
proliferation inhibition rate of the SW480 cells was detected by MTT method, the analysis of apoptotic status and calculation of
apoptotic rate were detected by Annexin V-FITC staining flow cytometry, the expression of p-PI3K, p-Akt, p-mTOR, Caspase-3,
cleaved Caspase-3, Bax, Bcl-2, LC3 proteins were detected by Western blotting, the ratio of Bax/Bcl-2 and LC3-I1I/LC3-1 were
calculated. Results Compared with control group, intervented by shikonin 0.3, 0.5, 0.7 pg/mL or LY294002 5 pg/mL could increase
SW480 cells proliferation inhibition rate and apoptosis rate (P < 0.01); intervented by shikonin 0.5, 0.7 pg/mL or LY294002 5 pg/mL
could down-regulate the expression of p-PI3K, p-Akt, p-mTOR and up-regulate the expression of Caspase-3, cleaved Caspase-3,
Bax (P < 0.05 or 0.01), increase the ratio of Bax/Bcl-2 and LC3-1I/LC3-I (P < 0.01). Compared with LY294002 5 pg/mL group,
intervented by shikonin 0.7 pg/mL could increase SW480 cells proliferation inhibition rate and apoptosis rate (P < 0.05 or 0.01);
down- regulate the expression of p-PI3K, p-Akt, p-mTOR and up-regulate the expression of Caspase-3, cleaved Caspase-3, Bax (P <0.05
or 0.01); increase the ratio of Bax/Bcl-2 and LC3-II/LC3-1 (P < 0.01). Conclusions Shikonin can promote apoptosis and autophagy of
human colon cancer SW480 cells; which mechanism may be related to inhibiting the activation of PI3K/Akt/mTOR signaling pathway.
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Table 1 Effects of shikonin on proliferation and apoptosis

of human colon cancer SW480 cells (;d:s,n=10)

Mu A=/ (ugmL ") HEEHERY%  FTIR%

oGl — 0.00+0.00 3.46+0.88

LY?294002 5.0 35.86+4.107  38.16+6.75"
HKER 0.3 25.94+3.62"  18.72+3.15"
0.5 33.5744.28"  27.03+4.92"

0.7 40.71+4.55™  46.87+7.58"*

LixfHEAL AL " P<<0.01; 5 LY294002 41 HL 5 - *P<<0.05
P <0.01 vs control group; *P < 0.05 vs LY294002 group

0.01); 5 LY294002 41 b 45, 8 ¥ 25 0.7 pg/mL 4.1
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Fig.1 Effects of shikonin on apoptosis of human colon cancer SW480 cells
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Fig. 2 Effects of shikonin on expression of p-PI3K,
p-Akt, p-mTOR in human colon cancer SW480 cells
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Table 3 Effects of shikonin on expression of Caspase-3, cleaved Caspase-3, Bcl-2, Bax and Bax/Bcl-2 ratio in human colon

cancer SW480 cells (;:l:s,n=10)
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BER 0.3 0.23+0.06 0.21+0.07 0.23+0.03 0.29+0.06 0.79+0.14"
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SxtiE4LE " P<<0.05 *P<0.01;5 LY294002 41 th 4 :7P<<0.05 *P<<0.01
"P<0.05 “"P<0.01 vs control group; “P <0.05 *P<0.01 vs LY294002 group
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Table 4 Effects of shikonin on expression of LC3 and
ratio of LC3-1I/LC3-I in human colon cancer SW480 cells

(xts,n=10)
1) ?.‘U%/ﬁ ch-g/ LC3-‘I/ LC3-II/
(pg'mL™")  B-actin B-actin LC3-1
xof — 0.03£0.01  0.02£0.01  1.48+0.27
LY294002 5.0  0.31£0.08"  0.18£0.05" 1.72+0.19"
BER 03 0.05+0.03 0.03x0.02  1.67+0.25

0.5 0.11£0.03"  0.06+0.02" 1.83+0.36"
0.7 0.61+0.13"% 0.31+0.07"" 1.97+0.32™
HxHRA " P<0.05 “P<0.01; 155 LY294002 41 Lh 4 - 'P<
0.05 #P<<0.01
‘P <0.05 P <0.01 vs control group; *P < 0.05 *P < 0.01 vs
LY294002 group
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