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Tanshinone ITA induces apoptosis via JNK signaling pathway in human
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[ABSTRACT] AIM: To explore the effect of tanshinone ITA on human osteosarcoma HOS cells and the underlying
mechanism. METHODS: The cell viability and the appropriate dose of tanshinone IIA were determined by CCK-8 assay.
Colony formation assay and Transwell assay were used to investigate the proliferation and migration abilities of the HOS cells
treated with tanshinone ITA. The apoptosis of the HOS cells was monitored by Hoechst 33258 staining, transmission elec-
tron microscopy and flow cytometry. The protein levels of apoptosis-related molecules and JNK signaling-associated proteins
were determined by Western blot. Meanwhile, a JNK inhibitor was added for confirming the relationship between the path-
way and apoptosis mentioned above. RESULTS: Tanshinone IIA inhibited both HOS cell proliferation and migration in a
dose- and time-dependent manner. Exposure of the HOS cells to tanshinone IIA resulted in the activation of apoptosis. Tan-
shinone IIA treatment increased the protein levels of cleaved caspase-3, Bax and JNK signaling-associated proteins, and de-
creased the protein level of Bel-2, which were reversed by JNK inhibitor SP600125. Moreover, the result of CCK-8 assay
revealed that tanshinone ITA-induced cell death was alleviated by JNK inhibitor. CONCLUSION: Tanshinone IIA induces
cell growth inhibition and the activation of apoptosis via JNK signaling pathway in human osteosarcoma HOS cells.
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Figure 1. The inhibitory effect of tanshinone IIA on HOS cell
viability detected by CCK-8 assay. Mean = SD. n =
5. "P<0.05 vs 0 umol/L group.
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Figure 2. The effect of tanshinone ITA on the colony formation

ability of HOS cells. The cell colonies were sup-
pressed by the drug at different concentrations for 24
h. Mean +SD. n=3. P <0.05 vs 0 pmol/L group.
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Figure 3. The effect of tanshinone IIA on HOS cell migration

ability ( x400). Mean +SD. n =3. "P <0.05 vs

control group.
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Figure 4. Apoptosis of the HOS cells induced by tanshinone I1A.
The apoptotic cells demonstrated by Hoechst 33258

staining under fluorescence microscope ( red arrow,

x400).
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Figure 5. The ultrastructure of apoptotic HOS cells induced by
tanshinone IIA under transmission electron microscope
(white asterisk, x5 000).
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Figure 6. Apoptosis of the HOS cells triggered by tanshinone ITA

was detected by flow cytometry. Mean + SD. n =3.
"P<0.05 vs 0 pmol/L group.
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Figure 7. The alterations of apoptosis-related proteins caused by tanshinone IIA. Mean +SD. n=3. " P <0.05 vs 0 pmol/L group.
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Figure 8. Tanshinone ITA induced activation of JNK signaling pathway. Mean +SD. n=3. "P <0.05 vs 0 pmol/L group.
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Figure 9. The JNK inhibitor SP600125 reversed tanshinone 11A-
induced HOS cell viability inhibition. Mean = SD.
n=3. *P<0.05 vs tanshinone IIA group.
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Figure 10. The JNK inhibitor SP600125 reversed tanshinone IIA-induced HOS cell apoptosis. The cells were treated with tanshinone

ITA (30 pmol/L) for 24 h after incubation of JNK inhibitor SP600125 at 40 pwmol/L for 2 h. Mean +SD. n =3.

0. 05 vs tanshinone ITA group.
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