ISSRNS 2012: Abstracts / Synchrotron Radiation in Natural Science Vol. 11, No 1 – 2 (2012)

O 01

THE PROGRESS OF ELEMENTAL ANOMALIES OF HIPPOCAMPAL
FORMATION IN PILOCARPINE MODEL OF TEMPORAL LOBE
EPILEPSY — X-RAY FLUORESCENCE MICROSCOPY STUDY
J. Chwiej 1∗ , J. Kutorasinska 1 , K. Janeczko 2 , K. Gzielo-Jurek 2 , L. Uram 2 ,
K. Appel 3 , R. Simon 4 , and Z. Setkowicz 2
1

AGH University of Science and Technology, Faculty of Physics and Applied
Computer Science, Krakow, Poland
2
Jagiellonian University, Faculty of Biology and Earth Sciences, Department
of Neuroanatomy, Krakow, Poland
3
Deutsches Elektronen-Synchrotron (DESY), Hamburg, Germany
3
Institut fur Synchrotronstrahlung, Research Centre Karlsruhe, Karlsruhe, Germany
Keywords: pilocarpine model of epilepsy, topographic and quantitative elemental analysis,
X-ray fluorescence microscopy, synchrotron radiation
∗
e-mail : Joanna.Chwiej@fis.agh.edu.pl

Although epilepsy has been a serious problem of
clinical neurology for many years, the mechanisms of
its pathogenesis are still not fully understood. The
analysis of nervous tissue from the period of epileptogenesis is possible based on the animal models of
the disease. Animal models of epilepsy help better
understand the mechanisms leading to spontaneous
seizure activity, allow observations of the progress
and character of seizures as well as evaluation of
the action of new antiepileptic drugs [1, 2]. The
most frequently occurring type of epilepsy in adults
is the temporal lobe epilepsy (TLE) and the most
frequently used and highly isomorphic with human
cases of TLE animal model is one with seizures induced with pilocarpine.
Administration of pilocarpine in rats evokes sequential behavioral and electrographic changes that
can be divided into three distinct periods: an acute
period that builds up progressively into a limbic
status epilepticus (24 h), a silent (latent) period
with progressive normalization of EEG and behavior (from a few to a few dozen days) and a chronic
period with spontaneous recurrent seizures [3].
The main purpose of the present investigations was the analysis of the dynamics of elemental changes observed in rat hippocampus as a result of pilocarpine induced seizures. For the topographic and quantitative elemental analysis of tissues, taken from animals 3 hours (SE3H group)
and 1 (SE24H), 4 (SE4D) and 7 (SE7D) days from
pilocarpine administration, X-ray fluorescence microscopy was applied. The measurements were carried out at HASYLAB beamline L and at ANKA
beamline FLUO. The 17 keV beams focused using
the polycapillary optics to 15 and 12 µm were used

for the study. The analysis of the differences in the
hippocampal accumulation of S, K, Ca, Fe, Cu and
Zn between the analyzed animal groups showed that
seizure induced excitotoxicity, mossy fiber sprouting and iron induced oxidative stress are the mechanisms involved in the neurodegenerative processes
which may finally lead to spontaneous seizures in
the chronic period of pilocarpine model.
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