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Analysis of pathophysiology of intratumoral microenvironments in glioblastoma
using spheroid culture and histopathology
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Glioblastoma is one of the most intractable neoplasms of the brain, and
understanding its pathophysiology is important. Although the presence of necrosis is characteristic
of glioblastoma, the in vitro experimental methods for modeling intratumoral microenvironment around

necrosis have not been established. In this study, we established the method for culturing human
glioblastoma cell lines as spheroids (cell clusters), and compared their histolo%ical findings with
those of glioblastoma tissues. The area of cell death resembling necrotic foci of glioblastoma
tissues emerged at the center of the spheroids. The cell death was found to be based on hypoxia and
glucose shortage. We also found that PSF1, a protein related to stem-cell functions, was
down-regulated by hypoxia and glucose shortage in glioblastoma cells.
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