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Abstract:

The aim of the present study was to investigate the kinetics of the effects exerted by Temodal and quercetin on the survival of the hu-

man astrocytoma MOGGCCM cell line. Our results indicate that quercetin was toxic and induced necrosis, whereas Temodal in-

duced autophagy-mediated cell death most effectively. The amount of cell death directly correlated with drug concentration and

length of exposure. During combined administration of both drugs, Temodal attenuated the cytotoxic effects of quercetin. Combina-

tions of both drugs were effective in inducing programmed cell death, but the type of cell death was concentration-dependent. Co-

administration of Temodal (100 µM) with a low quercetin concentration (5 µM) resulted in a very significant induction of auto-

phagy; however, after treatment with quercetin at a higher concentration (30 µM), apoptosis became the primary mechanism of cell

death. The sequence of drug administration was also important. The highest number of dead cells was observed after simultaneous

administration of both drugs or after pre-incubation with Temodal followed by treatment with quercetin. Apoptosis was identified

through activation of the mitochondrial pathway including cleavage of caspase-3 and release of cytochrome c. Autophagy was iden-

tified through increased levels of LC3II. Our results indicate that Temodal and quercetin are synergistic inducers of programmed cell

death, better together than applied separately. This drug combination appears to be a potent and promising therapeutic relevant to the

treatment of gliomas.
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Introduction

Anaplastic astrocytoma (WHO grade III) is a common

malignant brain tumor representing ~25% of all primary

brain tumors. Despite years of extensive investigations,

astrocytomas remain resistant to conventional therapy,

including resection followed by radiotherapy. The prog-

nosis for patients with this type of cancer is very poor,

and survival time from diagnosis is approximately 3–8

years. Astrocytomas are characterized by diffusive infil-

tration that makes complete surgical resection nearly

impossible. Additionally, resistance to chemotherapy

is correlated with activation of protective mechanisms

facilitating the escape of cells from death signals [17,

23, 25]. A potential solution towards the goal of eradi-

cating these chemotherapeutic-resistant tumor cells is

the use of agents that inhibit repair processes and in-

duce programmed cell death.

Quercetin (3,3’,4’,5,7-pentahydroxyflavone) is a natu-

ral flavonoid that is found in a broad range of fruit and
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