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Effect and mechanism of temozolomide combined with amlexanox on human glioblastoma cells

XIONG Jin-biao, GUO Gao-chao, CAO Yi-yao, CHEN Zhi—juan, HAUNG Qiang, YANG Wei-dong

(Department of Neurosurgery, General Hospital, Tianjin Medical University, Tianjin 300052, China )

Abstract Objective: To evaluate the efficacy of combined therapy with temozolomide (TMZ) and amlexanox for human glioblastoma
cells.Methods: This study was divided as experiments in vitro and in vivo. In vitro, all assays were divided into four groups: negative control
(NC) group, amlexanox group, TMZ group and TMZ+amlexanox group, including cell counting kit—8(CCK-8) for determining glioblastoma
cells viability, cell wound scratch and Transwell assays for assessing ability of glioblastoma cells on migration and invasion, Western—blot
for detecting changes of inhibitor of nuclear factor kappa—B kinase subunit epsilon (IKBKE) and relative proteins in protein kinase B (Akt)
signal pathway. In vivo, all assays were divided into three groups: NC group, TMZ group and TMZ+amlexanox group, including estab—
lishment of intracranial tumor models and immunohistochemistry(IHC) assay. Results: The treatment combined with TMZ and amlexanox
obviously inhibited the proliferation of U87MG and primary glioma cell compared with single agent treatment. Moreover, the treatment with
TMZ and amlexanox significantly reduced the scratch healing area (P<0.01). The results of transwell invasion and migration assays
showed that TMZ combined amlexanox significantly reduced the number of cells penetrated out of the chamber(P<0.01). Western—blot
showed that TMZ combined amlexanox could significantly inhibit the activity of Akt and mammalian rapamycin target protein(mTOR).
Animal experiments showed that TMZ combined amlexanox significantly inhibited intracranial tumor growth (P<0.01) and prolonged sur—
vival of animalswith intracranial tumors (from 21 d to 31 d). IHC results showed that in the group treated with combined drugs, the ex—
pression of phosphorylation of Akt(p—Akt) and phosphorylation of mTOR (p—mTOR) were obviously decreased. Conclusion: Combined
treatment with TMZ and amlexanox results in significant inhibition of cell viability, migration and invasion in primary glioma cells and
in the human glioma cell line, U87 MG. Moreover, combined treatment significantly inhibits the growth of intracranial tumor and pro—
longed the survival time of mice with tumors. The mechanism by which amlexanox sensitized glioma cells to TMZ may be that amlexanox
suppressed activity of IKBKE and partially reversed TMZ—induced Akt activation.
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