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BACKGROUND - Epilepsy is a frequent complication in patients with glioma, however the use of antiepileptic drugs is not always sufficient for seizure control. The MRPs 
(multidrug resistance proteins) and P-gp, (P-glicoprotein) were found to be overexpressed in brain tissue of patients with drug-resistant epilepsy, suggesting their 
involvement in the clearance of antiepileptic drugs. 
In addition to the anticonvulsant mechanism, for some antiepileptic drug a cytotoxic effect has been previously suggested (Eyal S et al., Epilepsia, 2004). 
AIM – Aim of the work was to evaluate possible in vitro cytotoxic effects of two new-generation antiepileptic drug on human glioma cell lines. Expression of MRPs was 
also evaluated on the same cells before and after in vitro exposure to sub-cytotoxic drug concentration. 

CYTOTOXICITY ASSAY 
We studied the in vitro effects of two new-generation antiepileptic drugs, brivaracetam (BRV) and lacosamide (LCM), by cell proliferation assay (MTS), on two human glioblastoma cell lines (A172 
and U87MG). Inhibitory  concentrations (IC) were  calculated from the regression line that  correlates  percentage of growth inhibition and drug concentrations calculated as: 

100-(100*average n. cells [0-2500μM] /n. cell basal level) 
APOPTOSIS 
Evaluation of apoptotic cells was performed in untreated and treated cells (IC20 BRV or IC20 LCM for 24-48-72h) using Annexin V binding assay - Annexin V-FITC Apoptosis detection kit- by flow 
citometry (FacsVantage SE, Becton Dickinson, CA, USA) . Data are expressed as percentage of apoptotic cells. 
MICRORNA EXPRESSION PROFILE 
Total RNA from U87 cells, treated with BRV or LCM (IC20) fo 24, 48 and 72h, was purified, labelled and hybridized on “Human miRNA Microarray V19” slides (Agilent), that contain probes for 2000 
human microRNA. Scanning and image analysis were performed using the scanner “Agilent DNA Microarray Scanner (P/NG2565BA)”. “Feature Extraction Software” (versione 10.5) was used to 
extract data. 
MIGRATION CELL STUDY 
Migratory  ability of U87 cells transfected with mimic control or mimic miR-107 was evaluated by plating cells in serum-free medium on transwell with 8µm porous membrane (BD falcon) using 
medium additioned with 10% serum as chemoattractant. After 16h membranes were cut from the insert and migrated cells were visualized by DAPI staining and counted. 

• Brivaracetam and lacosamide showed a  cytotoxic effect on glioblastoma cell lines U87 in vitro. 
• The cytotoxic effect of  BRV and LCM does not seem to be related to induction of apoptosis. 
• U87 cells treatement with BRV and LCM cause modulation of different microRNA like miR-107 and miR-195, which may partly explain the effect exerted by the two drugs. Moreover 

our data suggest a possible involvement of miR-107 in inhibition of cell migration. 

CYTOTOXICITY ASSAY AND APOPTOSIS 
Results show a cytotoxic effect of brivaracetam (Pearson correlation index p <0.00001, 
fig.1A-B) and lacosamide (Pearson correlation index p <0.00001, fig.1C-D) for U87 at 72h 
of treatment. No cytotoxicity was detected in A172 cell line (data not shown).  
Antiproliferative effect of BRV and LCM on U87 cell line does not seem to correlate with 
an apoptotic mechanism (fig. 2A). Human umbilical vein endothelial cells (HUVECs) did 
not show an increase in apoptosis after in vitro exposure to the two drugs (Fig. 2B) 
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MICRORNA EXPRESSION PROFILE 
The analysis of microRNA expression profiles on U87 cells enable us to identify microRNA 
modulated by BRV (fig. 3A) and LCM (fig. 3B). In detail, we identify 37 microRNA modulated by 
BRV and 30 miR by LCM. We validate our results with RealTime PCR on miR-107 and miR-195, 
that were induced by  both treatments (fig. 3C). In literature there are several evidences that 
demonstrate an anticancer role of both microRNAs that act by inhibiting both the proliferation 
that the migration of cancer cells (fig. 3D). 
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Fig. 2 
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Graphs show Δ apoptotic inhibition (%apoptotic cells IC20BRV or IC20LCM - % apoptotic 
ctrl cells ) on U87 cell line and on HUVECs, after IC20 BRV and LCM  treatment at 24-48-
72h. 
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CELL MIGRATION STUDY 
U87 cells migration assay following induction of mir-107 
expression shows microRNA inhibitory effect on migration 
ability in glioblastoma cells (fig. 4A). This effect is also 
reflected in a decreased expression of the main proteins 
involved in migration such as EGFR, N-cadherin and cyclin-
D1 (Fig. 4B).  
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