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Effect of silver nanoparticles on radiosensitivity of hypoxic glioma cells in vitro

TAN Hongye, ZHANG Xiaohong, ZHANG Haiqian
College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China

Abstract: Objective To investigate the effect of silver nanoparticles on the response of hypoxic human brain glioma U251
cells to radiotherapy in vitro. Methods U251 cells cultured in vitro were incubated with sliver nanoparticles under normoxic or
hypoxic conditiona. The changes in cell morphology, silver nanoparticle intakes by the cells and the changes of cell cycle after
radiotherapy were observed to analyze the effect of sliver nanoparticles in enhancing the radiosensitivity of the cells. Results
Hypoxic U251 cells underwent morphological changes from a fusiform shape to a spherical shape, and the number of viable
cells showed no significant variation within 24 h of hypoxia. A hypoxic exposure for over 24 h caused a rapid reduction in the
viable cell number. Under normoxic conditions, U251 cells exhibited a slow rate of silver nanoparticle intake within the initial
8 h, and the rate become accelerated after 8 h; the cells exposed to hypoxic conditions showed a reverse pattern of silver
nanoparticle intake, which was fast in the initial 8 h but slow after that. Hypoxic cells absorbed more silver nanoparticles than
normoxic cells. Following radiotherapy, the cells treated with silver nanoparticles showed increased cell fraction in Go/M phase
as compared to control cells with cell cycle arrest in G./M phase. Conclusion Hypoxic exposure promotes the entry of silver
nanoparticles into U251 cells. After irradiation, silver nanoparticles cause cell cycle arrest of the hypoxic cells in Go/M phase
and enhance their radiosensitivity, which shed light on a new strategy for the treatment of hypoxic tumor cells.
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b: Quantitative analysis of cell cycle distribution
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Fig.3 Cell cycle distribution in normoxic and hypoxic U251 cells incubated with AgNPs after 6 Gy irradiation
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