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The Effect and the Mechanism of Action of High Frequency Electrical
Stimulation of Subthalamic Nucleus on Status Epilepticus
Induced by Lithium-Pilocarpine of Rat

Young-Min Shon, M.D., Soung-Kyeong Park, M.D., Yeong-In Kim, M.D.,
Dong-Won Yang, M.D., Yong Soo Shim, M.D. and Beum Saeng Kim, M.D.
Department of Neurology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Objectives : Deep brain stimulation (DBS) of subthalamic nuclei
(STN) is one of the current modalities of refractory epilepsy, but its
exact mechanism and route of action have not been elucidated yet.
We investigated the effect of STN stimulation on the development
and propagation of seizures in the rats with lithium-pilocarpine in-
duced status epilepticus in its functional anatomy.

Methods : Both pilocarpine injection and high frequency stimu-
lation on STN (HFSSTN) were provided to rats (STN group, n=12),
but pilocarpine injection with no stimulation was done on the sham
group (n=8). The latency to first discrete ictal discharges and the
latency to status epilepticus (SE) were analyzed and the electrical
stimulation lasted for 30, 60, 90, 120 minutes after its first discrete
spikes. After stimulation, the rats were immediately decapitated for
immunohistochemistry and histologic examination.

Results : Both the latency to first discrete ictal discharges and the

latency to the onset of SE were delayed in the STN group than in the
sham group. The latency to the first SE was also more delayed in the
STN group (42.7%7.9 min) than in the sham group (p<0.05). Re-
markably, there was marked Fos immunoreactivity (FIR) on the re-
ticular thalamic nuclei in the STN group, but not in the sham group.

Conclusions ° Increased FIR in the reticular thalamic nuclei
during HFSSTN suggested that the facilitation of the inhibitory
thalamic output prevented generalized motor seizure behavior. We
assume that HFSSTN has a pivotal role in the suppression or pro-
gression to SE, but cannot prevent seizure onset. (J Korean Epilep
Soc 2005: 9(1):10-16)

KEY WORDS : Deep brain stimulation - Subthalamic nucleus,
Fos immunoreactivity - Lithium-pilocarpine in-
duced status epilepticus.
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Figure 1. Bar graphs describing the mean Iofency to onset cf
first ictal discharge (A), and mean latency to the develop-
rment of status epilepticus (B) in each of the studied groups.
Black box: sham group, gray pox: SIN group, bars: standard
deviation, #p<0.01. T p<0.05.
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Table 1. Time course of Fos expression atf specific anatomical areas in each group

Neurcanatomical area 30 min 120 min
STN group Sham group STN group Sham group
Taenia tecta ++ ++ +4++ ++ 4
Olfactory tubercle ++ ++ +++ +++
Piriform cortex b+ +++ I
Amygdala ++ ++ +++ +++
Entorhinal cortex ++ +++ +4++ + 4+
Basal ganglia + ++ ++ 44+
Hippocampus
Dentate gyrus ++ +4++ +4+++ ++++
CAl ++ +4++ +++
CA2 ++ ++ + 4
CA3 + ++ i
Thalamus
Paraventricular + ++ ++
Central medial ++ + +
Reticular ++ 0 ++ +
Lateral + + + +
Anteroventral + + o+ i
Ventral lateral 0 +
Ventral posterior + + it
Rhomboid + ++ ++ ++
Cortex + ++ +++ +4+4
Hypothalarmus
i -+ 4 +++ } ++4
+ + +4 ++
++ ++ i U
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