Antitumor activity of Miconia chamissois Naudin fractions in human glioma lines: in vitro and in vivo
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Introduction: Gliomas represent nearly 70% of the central nervous system tumors. Despite the progress of chemotherapy and radiotherapy, the median survival is around 12-17 months. Studies have shown that the use of new natural antineoplastic agents has been highly effective and offers a wide field of research. The aim of this study is to investigate the antitumor potential of M. chamissois Naudin chloroform partition and fractions on glioma cell lines. Results and discussion: The chloroform partition and fractions exhibited dose-dependent cytotoxic effects in the majority of the glioma cell lines.  Amongst the fractions tested, McC1 and McC3 displayed the best activity, with an IC50 mean ranging from 0.25 to 30µg/mL (Table 1) and index selectivity (Table 2). These fractions also showed a significant reduction in cell migration (35% for McC1 and 24% for McC3), and invasion (24% for McC1 and 22% for McC3) (Figure 1). Furthermore, the clonogenicity was reduced 40% for GAMG and 50% for U251MG with McC1. Both fractions had a synergistic effect when combined with the chemotherapeutic temozolomide. The fractions promoted a significant increase of pH2AX, cleaved PARP and cleaved caspases (3, 7 and 9) levels (p<0.05), suggesting DNA damage and cell death by apoptosis (Figure 2). In vivo chicken chorioallantoic membrane assay, the McC1 fraction inhibited angiogenesis and tumor perimeter The two best fractions McC1 and McC3 were characterized by electrospray ionization mass spectrometry, both containing six molecules. Conclusion: These findings contribute to the of new treatments for human glioblastoma, in addition to the combination with conventional therapy potentiate its therapeutic effect. 
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[image: image2.png]Table 2: Tumoral Index of Selectivity of the chloroform partition and the eight

fractions of the Miconia chamissois Naudin at time of 72 hours.

Tumoral Index of Selectivity at 72h

Fl:::::zﬁl: SFI8§  RES259 GAMG  U251MG  HCBISI  Memn
cp 172 1.40 577 0.64 0.6 2.04
McCl 522 3.30 1.60 0.36 1.58 241
McC3 283 1.40 2.19 112 171 1.85

CP- Chloroformic partition; McC1 and McC3: fractions of CP.
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Figure 1: Effect of treatment with the CP partition and the McC1 and McC3 fractions on the migration (B and C) and the invasion (E and F) of glioblastoma cell lines after 24 hours. (A and D) Representative images gliomas lineages. Effect on the migration of the GAMG and U251MG (A). Effect on the invasion of the GAMG and U251MG (D). *p<0.05; **p<0,001; ***p < 0.0001 vs. untreated control (–) cells.
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Figure 2: Proposed mechanism of cell death of glioblastoma undergoing treatment with McC1 and McC3: the fractions are internalized in the cell and promote an increase of pH2AX suggesting DNA damage. There is also an imbalance in the AKT/ERK pathway, where there is a reduction of pAKT and an increase in pERK. These two altered mechanisms may lead to the depolarization of the mitochondrial membrane (ΔΨ) and, consequently, to the release of cytochrome C that activates the caspase cascade and, finally, the PARP cleavage, which leads to cell death through the intrinsic apoptotic pathway.
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fractions of the Miconia chamissois Naudin at 24 hours.

Mean ICs values (ug/mL) + standard deviation

Partitions/Fractions GAMG U25IMG

CP 17.182+6.40 32.66=0.12
McC1 17.86 £4.74 59.05+1.22
McC3 27.40=1.11 23.19+1.22

CP- Chloroformic partition; McC1 and McC3: fractions of CP.
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