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A study of neuronal distribution within the brain
of epileptic patients shows the preservation of a
certain neuron

A new study finds a link between distribution patterns of neurons within the brain and tissue
samples from epileptic patients, indicating that a certain interneuron is mainly preserved in the
epileptic brain.

Ashlynn Dean
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neurons and certain biological markers
within the brain of epileptic patients.” This
study found that somatostatin (SST) and
neuropeptide Y-containing (NPY) neurons

Figure 1: Difference in Biological Markers Between

were reduced in the epileptic brain while
Parvalbumin-positive (PV) interneurons
were mainly conserved within the brain of
epileptic patients, indicating that these
neurons do not experience damage in the

Normal and Epileptic Brain. This figure shows the
difference in SST, PV, and NPY-containing neurons
within a normal and epileptic brain. NPY and SST are
lowered in the epileptic brain compared to the normal
controls. PV is the same throughout the entire brain but
is lowered in the epileptic zone of the affected brain.

majority of the brain. Created with BioRender.

Introduction

Epilepsy is a broad spectrum of brain disorders that can range from benign to life-threatening
and disabling.? There are multiple mechanisms to seizures, but all mechanisms revolve around
the idea that there is an imbalance in neuronal activity within the brain.® The effect of seizures
on neurons, especially severe or repeated seizures, has been highly researched and debated
for many years.* It is widely accepted that neuronal death can result from prolonged seizures.®
There is also evidence that brief seizures can cause some form of neuronal death, but this
knowledge is not as well accepted.® Some studies have focused on a specific set of neurons,
called interneurons, and found that this group was highly involved in seizures and were
especially susceptible to damage from epileptic seizures.®’ Interneurons are a subset of
neurons that have the purpose of inhibiting or exciting other neurons. Much research is devoted
to finding markers within the brain that relate to the cause and severity of epilepsy, but not many
have researched the distribution and conservation of certain neurons within the epileptic brain.
In this study, the neurons focused on are Parvalbumin (PV), somatostatin (SST),
cholecystokinin (CCK), tyrosine hydroxylase (TH), and neuropeptide Y-containing interneurons
(NPY).
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Methods

Brain tissue was removed from 9 patients while undergoing surgery to treat an epileptic
condition and 3 patients undergoing non-epilepsy related brain surgery. This tissue was then
frozen and sectioned into thin slices. These slices were stained with substances that made each
type of interneuron a different color, indicating different cell components including PV, SST,
CCK, TH, and NPY. Each type of interneuron was counted within each brain layer and the
distribution of each of these interneurons was noted as well. The number of neurons with more
than one labeled cellular component was also recorded (double-labeled cells).

Results

It was found that SST, PV, and CCK cells were found in the middle and deep layers of the
brain, while TH and NPY cells were generally found deeper. Groups of neurons contained
similar double-labeling patterns including PV + TH, PV + CCK, SST + NPY, and SST + TH.
Both SST and NPY cells showed reduced densities than in the average non-epileptic brain
(Figure 1). As for PV cells, it was found the overall density and number of PV cells remained
the same between epileptic and non-epileptic brain tissue. In the main epileptic zones of the
epilepsy brains, it was found that there were a lower PV density and number than the rest of
the brain and compared to non-epileptic brain tissue (Figure 1).

Discussion

These data indicate that multiple types of interneurons are affected by epileptic conditions within
the brain. Both SST and NPY cell densities are lowered in the epileptic brain compared to the
non-epileptic brain. These two types of cells have been shown to previously be important in the
generation of brain network activity and seizure-like activity.® The reduction of SST and NPY
cells may indicate damage to these cells in the brains of epileptic patients. PV cells were
reduced in the epileptic zones but maintained in the rest of the brain within patients with
epilepsy. PV-containing neurons have the function of inhibiting, or slowing the activity, of other
neurons.®'%"" The lowered intensity of inhibiting neurons in epileptic patients corresponds with
the high activity of neurons during seizures. Other studies have found that the intensity of PV
cells was also reduced in certain sections, including both frontal and middle, of the epileptic
brain.'? Because of the relationship between PV cells and epilepsy, these data indicate that PV
cells are a good target for epilepsy treatment. Targeting PV cells should provide more
information on the mechanism of damage to PV cells due to seizures. Future studies should
focus on ways to restore PV-containing neurons as a possible treatment for recurrent seizures
and epilepsy or create formulas to prevent PV loss during future seizures.
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