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Abstract
Background/Aims: Prostate cancer (PCa) is one of the most common malignant cancers and 
a major leading cause of cancer deaths in men. Cancer stem-like cells are shown to be highly 

and bone marrow derived-EPCs (BM-EPCs) are shown to recruit to the angiogenic switch in 
tumor growth and metastatic progression, suggesting the importance of targeting cancer 

in PCa bone metastasis are not well studied. Methods: The effect of Pristimerin on PC-3 stem 
cell characteristics and metastasis were detected by spheroid formation, CD133 and CD44 
protein expression, matrix-gel invasive assay and colony-formation assay in vitro, VEGF and 

VEGF-induced vasculogenesis and protein expression of BM-EPCs. Results: Pristimerin could 

PC-3 tumor growth in the bone of nude mice. The present data also showed that Pristimerin 

functions including proliferation, adhesion, migration, tube formation and inactivation the 
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Conclusion: These data provide evidence that 
Pristimerin has strong potential for development as a novel agent against prostate bone 
metastasis by suppressing PC-3 stem cell characteristics and VEGF-induced vasculogenesis of 
BM-EPCs.

 
Introduction

Prostate Cancer (PCa) is the most common male malignancy in western countries and 
represents a major disease burden in the world. The principal problem arising from PCa is 
its propensity to metastasize to bone. Once tumors metastasize to bone, they are virtually 

the high incidence and serious consequences of skeletal metastasis of prostate cancer, the 
mechanism underlying this osteotropism is unclear.

+ ß hi

+

deregulated expression directly correlate with the metastatic potential of several human 

bone metastasis.

have suggested that endothelial progenitor cells (EPCs) residing in the bone marrow can be 

 promote vasculogenesis of EPC at the site 

effect. Pristimerin, a naturally occurring quinonemethide triterpenoid compound isolated 
from Celastraceae and Hippocrateaceae, attracts considerable interest due to its potential 
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inhibitory effect on a series of human cancer cell lines such as breast cancer, cervical cancer, 

Pristimerin against PCa bone metastasis remains unknown.
The aim of this study was to investigate whether Pristimerin, can inhibit the activies of 

cells in vivo, and, if so, through what mechanisms.

Materials and Methods

Reagents

Culture conditions of PC-3 cell line

 environment at constant humidity.

Isolation and cultivation of EPCs

consent for bone marrow collection was obtained from the patients, and all procedures were performed in 

.

Spheroid formation assay

In vitro invasion assay

cells were added to 

Colony formation assay

, 

cultivated and treated with indicated concentrations of 
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Enzyme-linked immunosorbent assay (ELISA)

Cell viability assay

Cell adhesion assay

Cell-matrix adhesion assay.

cells were counted using a phase contrast microscope by independent, blinded investigators.

Cell-cell adhesion assay. 

by independent blinded investigators.

EPCs migration assay

 

Capillary-like tube formation assay

by three independent investigators in a blinded manner. 

Western blot



Cell Physiol Biochem 2015;37:253-268
DOI: 10.1159/000430350
Published online: August 20, 2015

© 2015 S. Karger AG, Basel
www.karger.com/cpb 257

Huang/He/Peng/Li/Xu/Tang: Pristimerin Inhibits Bone Metastasis of PCa

Cellular Physiology 

and Biochemistry

Cellular Physiology 

and Biochemistry

extracted from the cultured cells using radioimmunoprecipitation lysis buffer with protease inhibitors, and 

showed are representative of at least three independent experiments.

In vivo tumorigenicity assay

Statistical analysis

All data are expressed as the mean± standard deviation from at least three individual experiments. 

Results

Pristimerin suppresses stem cell characteristics of PC-3 in vitro

resulted in formation of prostaspheres, but the addition of Pristimerin drastically 
suppressed prostasphere formation. To further prove that Pristimerin is effective in 

of secondary prostaspheres. Consistent with the result from the primary spheroid formation 
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Pristimerin reduces prostate cancer bone metastasis in vitro
To investigate the role of Pristimerin in the development and progression of PCa bone 

in vitro. 

in vitro

 

in vitro.

Fig. 1. in vitro

 **P<
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Fig. 2. in vitro. (A) and (C) The invasive properties 

were counted and analyzed in histogram. Compared with the control group, 

the control group, 

P< P<

Fig. 3.

P<
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Fig. 4. 

P<
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Pristimerin inhibits VEGF-induced vasculogenesis of BM-EPCs

cell viability, cell migration, cell adhesion and capillary structure formation assays were 

Fig. 5. (A) 

P<
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performed in vitro. To observe the possible cytotoxicity of Pristimerin on the cells, we 

.

.

 in 
vitro

.

on vasculogenesis, we examined how Pristimerin regulates capillary tubule formation of 

.

in vitro.

Pristimerin inhibits activation of VEGFR2 and Akt/eNOS induced by VEGF in BM-EPCs

signaling molecules responsible for EPC survival. To further delineate the mechanisms that 
contribute to the vasculogenesis inhibition effect of Pristimerin, we examined the signaling 

Fig. 6. )

in vivo

P<
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the endothelial cell function in angiogenesis, we found that Pristimerin considerably 

.

imposed by Pristimerin. Taken together, these observations demonstrate that Pristimerin 

Pristimerin inhibits tumorigenicity in vivo
To further investigate the role of Pristimerin in tumorigenicity of PCa bone metastasis 

in vivo

treated by Pristimerin had less skeletal invasive ability compared with control. Histological 

the left panel and the normal bone tissue was lined out by dashed line in the right panel 

tumor, but pretreatment by Pristimerin inhibited the bone destruction remarkably. Taken 
together, our results suggested that Pristimerin was effective in reducing the tumorigenic 

Discussion

The evaluation of naturally occurring dietary compounds may indicate novel approaches 
for the treatment of prostate cancer, which remains one of the most lethal cancers despite 

.
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in vitro and tumorigenicity in vivo

in vitro and tumorigenic in vivo
report to demonstrate the effect of Pristimerin on suppression of stem cell characteristics 
leading to chemopreventive effect to bone metastasis of prostate cancer.

including cellular transformation, promotion, survival, proliferation, invasion, angiogenesis, 

which showed profound angiogenic potential both ex vivo and in vivo, and are able to promote 
tumor growth and metastasis notably. Our results showed that Pristimerin treatment 

studies have suggested that EPCs residing in the bone marrow can be recruited to the tumor 
in response to tumor derived cytokines, where they contribute to vascular development by 

stabilization) functions that contributing to the initiation of tumor neovasculogenesis. EPC 

signaling is thought to be necessary for tumor angiogenesis and macroscopic solid tumor 

shows that Pristimerin promotes degradation and inhibits phosphorylation of protein 
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tumor development.

Conclusions

in vivo

angiogenesis signaling cascade engaged by Pristimerin, that can identify potential targets 
for intervention to prevent bone metastasis of prostate cancer.

Abbreviations

Acknowledgements

Disclosure Statement

References



Cell Physiol Biochem 2015;37:253-268
DOI: 10.1159/000430350
Published online: August 20, 2015

© 2015 S. Karger AG, Basel
www.karger.com/cpb 266

Huang/He/Peng/Li/Xu/Tang: Pristimerin Inhibits Bone Metastasis of PCa

Cellular Physiology 

and Biochemistry

Cellular Physiology 

and Biochemistry

in vitro expression of 

In vivo and in vitro

vasculogenesis by enhancing epc recruitment and vessel formation at the site of tumor neovascularization. 
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kappab with antimyeloma activity in vitro and in vivo
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In vivo


