
IJAE 
Vo l .  119,  n .  1  (Supp lem ent) :  171,  2014

© 2014 Firenze University Press 
ht tp://www.fupress .com/ijae

ITALIAN JOURNAL OF ANATOMY AND EMBRYOLOGY

Ultrastructure of Glioblastoma cells in baseline 
conditions and following mTOR inhibtion 
Larisa Ryskalin1, Paola Lenzi1, Alessandra Falleni2, Mariangela Guagnozzi1, Silvio Paparelli1, Alessia 
Bartalucci1, Marina Flaibani1, Francesco Fornai1,3

1 Department of Translational Research and New Technologies in Medicine and Surgery, University of Pisa, Pisa, 
Italy
2 Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy
3 IRCCS, INM Neuromed, Pozzilli (IS), Italy

Glioblastoma Multiforme (GBM), a WHO grade IV malignant glioma, is the most 
common, aggressive and lethal primary brain tumor [1]. GBM poses a unique chal-
lenge due to its propensity for proliferation and tissue invasion. Multiple experimen-
tal and pathological findings suggest that, at molecular level, the up-regulation of 
the molecular complex mTOR plays a pivotal role in determining cell growth, stem 
cell proliferation, infiltration, relapse and resistance to standard treatments [2]. When 
activated, mTOR controls and modulates, directly or indirectly, several cellular events 
and biochemical pathways [3,4]; in particular, mTOR acts as a negative modulator of 
autophagy, resulting in a defective autophagy in GBM.

In the present study we analyzed the ultrastructural correlates of autophagy inhi-
bition in GBM cells and we reverted various alterations by administering the mTOR 
inhibitor rapamycin. Rapamycin effects were both dose- and time-dependent and 
consisted in reducing cell proliferation and inducing cell differentiation. In particu-
lar, rapamycin was able to restore autophagy vacuoles and it increased specific mark-
ers of neuronal differentiation while it inhibited stem cell-like phenotype. The present 
data lend substance to mTOR and autophagy as critical determinant in astrocytomas 
and provide the first ultrastructural evidence of autophagy modulation in these brain 
tumors.
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