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Effects of Paris polyphylla ethanol extract on human osteosarcoma and its mechanism
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Abstract: Objective To evaluate the potential anti-osteosarcoma effects of Paris polyphylla ethanol extract (PPEE) and investigate its
underlying mechanisms. Methods The anti-proliferation activity of PPEE was tested on 143B, MG-63, U-2 OS, and hFOBI.19 cells using
MTT assay. The pro-apoptotic and cell cycle arrest effects of PPEE were confirmed by Hoechst 33342 staining and flow cytometry. The
anti-vasculogenic mimicry effects of PPEE were investigated by Matrigel culture assays. The related proteins expression was evaluated by
Western blottig. Results PPEE evidently suppressed cell proliferation of 143B, MG-63, and U-2 OS cells with ICso values of 10—60 pg/mL,
but showed little cytotoxicity against normal osteoblastic cell. PPEE induced G2/M phase arrest associated with elevated phosphorylation of
CDK1, Cdc25C, Chk2 and down-regulation of cyclin B1 expression. It also promoted apoptosis in 143B cells by up-regulating the expression
of cleaved Caspase-3, Caspase-8, and Caspase-9, and Bax/Bcl-2 ratio. Additionally, PPEE inhibited 143B cells vasculogenic mimicry
formation at non-cytotoxic concentrations through decreasing the expression of FAK, Mig-7, MMP-2, and MMP-9. Finally, four weeks’ daily
oral administration of PPEE exhibited potent antitumor and anti-vasculogenic mimicry activity in 143B xenograft model with low toxicity.
Conclusion These findings demonstrated that PPEE possesses anti-osteosarcoma and anti-vasculogenic mimicry activity in vitro and in vivo, and
its underlying mechanisms may be related to inducing apoptosis, blocking cell cycle, and destroying vasculogenic mimicry formation of
osteosarcoma cells. Therefore, PPEE is a potential candidate for osteosarcoma treatment.
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Fig. 1 Effects of PPEE on proliferation of three human osteosarcoma cells and human osteoblast cells (X £s, n = 6)
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Fig. 2 Effect of PPEE on cell apoptosis of 143B cells (Hoechst staining, X *s,n =3)
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Fig. 3 Effect of PPEE on cell apoptosis (A) and cell cycle (B) of 143B cells (X £s,n=3)
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Fig. 4 Effect of PPEE on cell viability (A) and vasculogenic mimicry formation (B) of 143B cells (X £s, n =3)
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Fig. 5 Effects of PPEE on cell cycle-regulated, apoptosis-regulated, and VM formation-related protein of 143B cells (X s, n =3)
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Fig. 6 In vivo antitumor effect of PPEE in 143B osteosarcoma xenograft nude mice (X £s, n = 6)
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Fig. 7 Effects of PPEE on body weight and survival time of 143B osteosarcoma xenograft nude mice (X £, n = 6)
# 1 PPEE 77 143B /R R MEMFATE £ LIEFRHIFI (X 25, n=6)
Table 1 Effects of PPEE on haematological parameters and biochemical indices of liver and kidney function in 143B tumor-

bearing nude mice (X s, n = 6)

o Tl WBC/ RBC/ B PLT/ ALT/ AST/ BUN/ Cr/
EiRil _ B . HGB/gL™ B B B B B
(mgkg™) (X10°L") (X102L7T) (X10%LY (UL (UL (mmol L") (umol-L)
TEFIRT IR — 10024276 8.10%1.12 1293342688 1160.17+332.30 2683+7.14 113.83+1570 7.77£198 9574243
PPEE 50  9.82+3.53 7774056 127.83+2033 1050.83+150.90 26.50+9.63 118331100 7.84+179  9.00+2.58

100 9331260 839+136 123.00E£21.75 946.001£284.34 25.00+8.63 119.67+15.65 895+1.89  8.86%2.02
200 8561398 698+140 119.33+£24.54  892.00+171.75 28.67x9.07 114.50%+ 8.64 696164 745+1.12
A 3 6204233 7.07+1.11 13633£10.15 61933+178.92% 30.83+9.87 109.17+11.13 11.83+3.59" 15.59+3.45"
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Fig. 8 Effects of PPEE on PCNA, TUNEL, and VM in 143B osteosarcoma xenograft (X s, n = 6)
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