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Abstract: Objective To study the inhibition of shikonin on osteosarcoma U-2 OS cells and regulate the levels of endoplasmic reticulum
stress protein in U-2 OS cells. Methods CCK-8 assay was used to detect U-2 OS cell viability treated with shikonin (0.156 25 — 4
umol/L). Flow cytometry analysis was used to measure cell apoptosis induced with shikonin 0 — 4 umol/L during 24 h. The levels of
endoplasmic reticulum stress proteins ATF6, IRE1a, ATF4, and GRP78 stimulated with shikonin were determined by Western blotting
method. The U-20S cells were treated with Lipofectamine 2000 reagent mixed with plasmid or small interfering RNA for 6 h. Shikonin
was added to treat U-20S cells to detect the effect of ATF4 or GRP78 on the cell viability of shikonin-treated cells. ATF4 or blank
plasmid (3 pg), GRP78 reporter plasmid (3 pg) and sea kidney reference plasmid (4 pg) were homogeneously mixed, and human
osteosarcoma U-20S cells were transfected with Lipofectamine 2000 reagent. After dyeing for 6 h, adding 0.8 pmol/L shikonin to
incubate for 24 h. The results were calibrated with fluorescence of each porous sea kidney as a reference to detect the regulatory effect
of shikonin on ATF4-mediated GRP78 transcription. Results Shikonin showed inhibitory effect on U-2 OS cells activities, and
induced cell apoptosis in a concentration-dependent manner in U-2 OS cells. Western blotting results showed that ATF4 and GRP78
proteins levels were markedly increase treated with shikonin. Overexpression of ATF4 could significantly inhibit the viability of
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U-20S cells (P < 0.01). Knockdown of ATF4 could partially reverse the inhibition of shikonin on cell viability (P < 0.01).
Overexpression of GRP78 did not affect the inhibition of shikonin on cell survival, but knockdown of GRP78 could significantly
increase inhibitory effects of shikonin on U-20S cells. Reporter gene results showed that shikonin could increase transcriptional

regulation of GRP78 gene by ATF4. Conclusion Shikonin can significantly inhibit the viability of osteosarcoma U-2 OS cells, induce

the expression of endoplasmic reticulum stress protein, and further increase the cytotoxicity of shikonin by knockdown of GRP78.
Key words: shikonin; osteosarcoma U-2 OS cell; endoplasmic reticulum stress; ATF6; IRE1a; ATF4; GRP78
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