
Proteomic analysis of rats submitted to the animal model 
of epilepsy induced by pilocarpine

Background and Purpose: The temporal lobe epilepsy (TLE) is the most common type of partial complex seizure in adulthood. High doses 
of pilocarpine to rats induce status epilepticus (SE) and reproduce the main characteristics of TLE. This model appears to be highly 
isomorphic with the human disease, so it has been used to elucidate the main mechanisms involved with epileptogenesis.
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Material & Methods: Here, we employed a two-dimensional gel electrophoresis (2-DE) to study differential expression of proteins in the 
hippocampus of rats exhibiting SRS induced by pilocarpine (360mg/kg, N=6) compared to a control group (saline, N=6). Both groups were 
analyzed 90 days after SE onset. Hippocampi were homogenized in a lysis buffer and used to perform 2-DE. Protein spots analyzed by 
PDQuest software and identified by LC-ESI-MS/MS and MASCOT MS/MS ions search.
Results: forty proteins were found differentially expressed in the hippocampus of epileptic rats compared to control animals from which 
thirty-seven were successfully identified. Twenty-nine of the identified proteins were up-regulated in epileptic rats while six proteins were 
down-regulated and two proteins were expressed only in the control animals.

Conclusion: Some of the proteins differentially 
expressed in the hippocampus of rats with SRS 
were also observed altered in the hippocampus of 
patients with mesial temporal lobe epilepsy. Such 
proteins are part of metabolic pathways responsible 
for the maintenance of vital functions for the cell. 
Besides, proteins potentially involved in neuronal 
development and plasticity, neuroprotection 
mechanisms and neuronal excitability were also 
found up-regulated in epileptic rats.
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Figure 2: Proteins identified by LC-ESI-MS/MS and 
peptide matched by using Mascot MS/MS ion search and 
IPI protein database. (Filled up arrow) up-regulated 
proteins; (Open down arrow) down-regulated proteins; 
(pilocarpine versus control rats), and (Ø) proteins 
expressed only in the hippocampus of control rats. MW: 
molecular weight; IP: isoelectric point.

Figure 3: Proteins differentially expressed in the 
hippocampal samples of rats subjected to pilocarpine (90 
days following SE), and of patients with MTLE. (Filled up 
arrow) up regulated proteins and (+) protein expressed only 
in the hippocampus of the patients (Persike et al, 2012; 
2018).

Figure 1: Representative 2D-PAGE image of hippocampal protein extracts from rats 
presenting chronic spontaneous seizures 90 days after status epilepticus induction by 
pilocarpine (A) and control rats treated with saline (B). An amount (0.5 mg) of total protein of 
each sample was separated by isoelectrofocusing on a pH 3-10 linear gradient followed by 
the second dimension ran on SDS-PAGE. Gels were stained with Coomassie brilliant blue. 
The peptides obtained from protein digestion of spots differentially expressed were 
analyzed by LC-ESI-MS/MS. 
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Figure 1: Representation of pilocarpine model for 
medial temporal lobe epilepsy induction in animals.


