


Chapter 1
BRAIN STRUCTURES INVOLVED [N EPILEPTOGENESIS
rats, manipulation of T-, L- and P/Q-type calcium currents regulates the number of SWD (van
Luijtelaar et al., 2000). Recent quantitative immunocytochemical studies indicate the
involvement of P/Q-type channels in absence epileptogenesis in the tRTN of the WAG/Rij rat
(M.C. van de Bovenkamp-Janssen ef al., in press.). The calcium-binding protein parvalbumin
(PV) has been implicated in various forms of brain disorders, including ischemia and mesial
temporal lobe epilepsy (Freund et al., 1990; Johansen et al., 1990, Bouilleret ef al, 2000). PV
co-exists with GABA in GABA-ergic neurons (Celio et al. 1990) where it protects neurons
from neurotoxic calcium overload during prolonged depolarisation (Heizmann ef al., 1990).
Changes in neuronal PV contents are associated with changes in neuronal activity, as PV can
influence the membrane potential by buffering calcium ions entering the cell upon
depolarisation (Kawaguchi et al., 1987).

PV is abundant within the thalamocortical system as both the cortex and especially the
RTN contain numerous GABA-ergic neurons (Houser et al., 1980; Celio ef al. 1990). In the
light of the important role of both voltage-activated calcium channels and calcium-activated
potassium conductances in absence epileptic SWD activity, and in view of the involvement of
PV in different brain disorders, we hypothesise that absence epilepsy in the WAG/Rij rat is
related to a disturbed PV distribution within the RTN and cortex. Such a disturbance could
underlie the generation and/or maintenance of SWD. This hypothesis has been tested by
assessing immunocytochemically the presence of PV in the rRTN, the caudal reticular
thalamic nucleus (cRTN) and in several cortical areas, comparing absence epileptic WAG/Rij

rats with age-matched, non-epileptic ACI control rats (Inoue et al., 1990).

MATERIALS AND METHODS

ANIMALS

Eleven ACI and 11 WAG/Rj rats, bred and reared under standard conditions in the
Department of Biological Psychology, with an age of six months, were used. All experiments
were carried out under the guidelines of the Dutch law concerning animal welfare.

TISSUE PREPERATION

Animals were anaesthetized by intraperitoneal administration of 40 mg sodium pentobarbital
(Sanofi Sante, Maassluis, The Netherlands) and intracardially perfused with 4%
paraformaldehyde in PB (72 mM Na;HPOs, 27.5 mM NaH»POy; pH 7.4), for 20 min. Brains
were dissected, postfixed in the same fixative for 16 hrs, and immersed in 30% sucrose for
cryoprotection (Mallinckrodt, Deventer, The Netherlands), for 48 hrs. Coronal and horizontal
40 um sections were cut on a Microm HM 440 E sliding freeze-microtome (Microm Int.,
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