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Effects of shikonin on proliferation, apoptosis and cell cycle of human esophageal
carcinoma TE-1 cells and its possible mechanism

ZHAO Li, HUANG Jingrong, GONG Chengxian, WANG Yi, QU Yinzong, JI Chunyan, YANG Jianmei (Department of Gastroenterology,
Hubei Provincial Hospital of Integrated Chinese & Western Medicine, Wuhan 430015, Hubei, China)

[Abstract] Objective: To observe the effects of shikonin on the proliferation, apoptosis and cell cycle of human esophageal carci-
noma TE-1 cells, and to explore its mechanism. Methods: TE-1 cells were treated with different concentrations of shikonin (0, 1,
5, 10 umol/L). MTT assay was used to detect cell proliferation at different time points (24, 48 and 72 h). After treatment with shi-
konin for 48 h, cell apoptosis in TE-1 cells of each group was observed with Hoechst 33258 fluorescence staining. Flow cytometry
was used to detect apoptosis and cell cycle. The changes in expression of TRAP1/Akt/mTOR signaling pathway related proteins
were detected by Western blotting. Results: Shikonin inhibited the proliferation of TE-1 cells in a time-dose-dependent manner
(P<0.05 or P<0.01). Compared with the control group, shikonin significantly promoted the apoptosis of TE-1 cells (P<0.01), induced
the GO/G1 phase block of TE-1 cells (P<0.05 or P<0.01), and reduced the expression levels of TRAP1, p-Akt and p-MTOR (P<0.05 or
P<0.01). The above effects were all dose-dependent. Conclusion: Shikonin can significantly inhibit the proliferation of TE-1 cells
in vitro, induce GO/G1 phase arrest and promote apoptosis, which may be closely related to the inhibition of TRAP1/Akt/mTOR
signaling pathway.
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Fig.1 Shikonin inhibited the proliferation of TE-1 cells in a time-dose-dependent manner
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mTOR I8 26 & MR 5 5 e S 0T F0 ek i =2 ki
A5 5 18 B 2 — , BUR {5 5 @ % 18 i PI3K/AKT.
AMPK %5 % 25842 2B mTOR I, 1, I
A i 52 J5 8 H p-AK T+ p-mTOR [ 2 12 [t 7 2 2% 531 11
T 11 1 757, 1F 52 mTOR 15 538 1% 28 1 76 112 5 98 1)
KA VR e s EEEA. TR ER IR R I
PI3K/AKT/mTOR & 1% I 7 i ¥ » H PI3K\AKT &
mTOR i 751) 17 7 Jife 8 2850 SR 0% I PR 38 4E 7 it
4b, PI3BK/AKT/mTOR i& 12 B A 1E N 2 Frb 25 259,
U HE RN JEALE, [ 2 RS A T R 1 B
UV T T ASHE T R R 5 R AR L I TE-1
4 i AKT/mTOR [ B R AL 7K ST, #7825 FE 35 1] g
I A AKT/mTOR {5 5 & 44313 M /i 5 EC 40 ffL 1)
BT T S AP A

g5 LTI, SR R AE I 3 40 ] TE-1 48 A (1) 3 5
BE 71,1 S 40 R A= GO/G 1 A BELYAF 3 11 i 3k FL R T2k
7, XA fig 5 H AN H TRAP1/Akt/mTOR 15 5 38 % it
T fi R — R BV T A5 5 R N B DA 5%

[& £ 3 #]

[17 YANO T. Paradox of age-specific incidence rates of second primary
cancer in individuals with esophageal cancer[J]. J Gastroenterol,
2020, 55(6): 664-665. DOI:10.1007/s00535-020-01687-7.

[2] KELLY R J. Emerging multimodality approaches to treat localized
esophageal cancer[J]. J Natl Compr Canc Netw, 2019, 17(8): 1009-
1014. DOI:10.6004/jncen.2019.7337.

[3] WRBH, MR, w3, 45 BB R AT A Y foivs 1 T ek Jig
[J]. B 25, 2019, 50(14): 3493-3502. DOIL: 10.7501/j. issn. 0253-
2670.2019.14.033.

[4] XIANG F, MASY, LV Y L, et al. Tumor necrosis factor receptor-as-
sociated protein 1 regulates hypoxia-induced apoptosis through a
mitochondria-dependent pathway mediated by cytochrome C oxi-
dase subunit II[J/OL]. Burns Trauma, 2019, 7: 16[2019-10-12].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC6532166/. DOI:
10.1186/541038-019-0154-3.

[5] KANG B H. TRAPI regulation of mitochondrial life or death deci-
sion in cancer cells and mitochondria-targeted TRAPI inhibitors[J].
BMB Rep, 2012, 45(1): 1-6. DOI:10.5483/bmbrep.2012.45.1.1.

[6] PORTA C, PAGLINO C, MOSCA A. Targeting PI3K/akt/mTOR sig-



894 -

rh R AE MR T 2R &, 2020, 27(8)

naling in cancer[J/OL]. Front Oncol, 2014, 4: 64[2019-10-12]. https:
//'www.ncbi.nlm.nih. gov/pmc/articles/PMC3995050/. DOI:10.3389/
fonc.2014.00064.

[71 MASUDA'Y, SHIMA G, AIUCHI T, et al. Involvement of tumor ne-
crosis factor receptor-associated protein 1 (TRAP1) in apoptosis in-
duced by beta-hydroxyisovalerylshikonin[J]. J Biol Chem, 2004,
279(41): 42503-42515. DOI:10.1074/jbc.M404256200.

[8] E%, G, E, 55 S BRI A0 S A SKOV3 41 1
BE AR T s (7], w24 25 B 5 I IR, 2016, 32(2): 76-79. DOL:
10.13412/j.cnki.zyyl.2016.02.022.

[9] WHF, BEMENS . 585 ZOT B 1 1 P I 200 M ok 34 5 A A A5 5
JE #% PI3K/PKB H 54 M [J]. B 2241, 2017, 32(12): 2280-2283.
DOLI: 10.16368/j.issn.1674-8999.2017.12.594.

[10] 655 B . SREEK - AR /N AT il 28 22 e T AL D). T M1 T
M EEZGREE, 2017.

[11] 3% . TRAP-1 72 L o ) 22 52 K 8 4 0 e 200 o b A 2
RemI LI FE[D]. Abat: bRt IR % Fx, 2013,

[12] B, T3, BRI, 28 RNA T3 TRAP1 &k i CD133'CD44*
W A0 B AR K AR A T[], A 2 TR 5T, 2017, 21(17):
2672-2677. DOI: 10.3969/j.issn.2095-4344.2017.17.008.

[13] 375, B 5% . TRAPI 7E €0 3 i K b i F R BLI B 7S], 5
Jif 8 2% J% &, 2018, 32(6): 39-43. DOI: 10.11904/j. issn. 1002-
3070.2018.06.007.

[14] 2R EAE, X714, PMES . mTOR 38 B 76 R 8 6 58 /R FI 0]
e iR A W96 9T 2 & 2018, 25(8): 830-833. DOI: 10.3872/j.
issn.1007-385X.2018.08.013.

[15] ZE247T, BB, AR KU, . mTOR {5 538 B 8 1 746 N\ i Jo %
FR )RR B FL I PR R SC[I). HR R A iR 9T 2k A, 2011, 18(1):
75-79. DOI: 10.3872/j.issn.1007-385X.2011.1.016.

[16] X2, 232, WG, 45 . PI3K/AKT/mTOR {7 S 3 4 30 ] 751 48
8 Hh B BIF F kR 1], o R I IR, 2016, 43(5): 211-215. DOL:
10.3969/j.issn.1000-8179.2016.05.388.

[17] O'DONNELL J S, MASSI D, TENG M W L, et al. PI3K-AKT-
mTOR inhibition in cancer immunotherapy, redux[J]. Semin Cancer
Biol, 2018, 48: 91-103. DOI:10.1016/j.semcancer.2017.04.015.

[18] ¥ 3 5, # %2 R . PIBK/AKT/mTOR 7E 35 8 25 40 1] £ 45968 200 ffa 18
B AR HI[J]. i) 20T 9, 2018, 3(40):174-177.

[19] W20 2T, FiFiE, AR K, &5 . JRALEF @ P13K/AKT/mTOR {5 %
NS S N T B T[], R 22 A, 2017,
42(12): 2345-2349. DOI: 10.19540/j.cnki.cjemm.2017.0111.

[20] AR AN, B, B AR, 55 A I I I PiI3K/AKT i i ]
B ¥ SGC-7901 41l i 4 56 AL B [1]. IARA M Sk g, 2016, 16
(17): 3237-3240. DOIL: 10.13241/j.cnki.pmb.2016.17.008.

[WFsHEAT  2020-02-17 [f&EIBHA]  2020-06-22
[AR3C4miE] A



