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Seizure and Epilepsy Models on Hippocampal Slices of Rats

Oh-Young Kwon, M .D.

Gyeongsang Institute for Neuroscience and Department of Neurology,
Gyeongsang National University College of Medicine

- Abstract -

Hippocampal slice models can be a powerful tool to study the mechanism of partial epilepsy. Despite the loss of
connection with the rest of the brain, in vitro hippocampal slice preparations allow detailed physiological and phar-
macological studies, which would be impossible, in vivo. There are several methods to induce electrographic seizures
on hippocampal slice models. Those are electrical pulse train stimulation, 0 Mg* artificial cerebrational fluid and
high concentration of extracelluar K+ on bath. Among them, the electrically triggered seizure may mimic the physio-
logical communication between neurona populations without any deterioration of normal physiologic and chemical
status of the hippocampal slice models. Presumably, such communication from hyperexcitable areas to other neuronal
populations is involved in the development of epilepsy. Electrographic seizures in hippocampal slice models occur in
the network of neurons that are involved in epileptic seizures in the hippocampus in vivo. Because these models have
many advantages and are very valuable to research of epileptogenesis on partial epilepsy, | would like to introduce
the electrophysiological methods to induce electrographic seizure or epilepsy on hippocampal slice models briefly in
this paper.
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Figure 1. Electrically evoked synaptic activity in CAl area of
organotypical hippocampal explant culture of rat. When
stratum radiatum of CA3 area is stimulated with single
electrical shock stimulation(300pA ~ 1mA, 0.1msec), a
characteristic synaptic response is recoreded in stratum
pyramidale of CAl area. Typical pattern of positive field
EPSP(large arrow) and superimposed negative sharp
population spike(arrowhead) is shown after stimulation
artifact(small arrow).

ry postsynaptic potential; EPSP)00 0O0O0O0 O
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CNOX(2aM)O 00O O0OD O0OD0O0O OO EPSPO
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Figure 2. Paired pulse inhibition in organotypical hippocampal
explant culture of rat. When paired eectrical shocks(300pA
~ 1mA, 0.1msec)(small arrows) separated by 30msec is
delivered to the Schaffer collaterals, pattern of paired pulse
inhibition is observed in stratum pyramidale of CAl area.
The response of CAL pyramidal neurons of second stimula -
tion including both of population spike(arrowhead) and
field EPSP(large arrow) is markedly attenuated compared
with the response of first stimulation.
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Figure 3. Electrically triggered seizure induced in CA1 area of
organotypical hippocampal explant culture of rat. A pulse
train stimulation(60Hz, 0.1 msec rectangular pulses, for
1sec)(small arrow) on the Schaffer collateralsreliably
induce el ectrographic seizure(afterdischarge)(large arrow)
in stratum pyramidale of CA1 area. Electrographic seizure
is shown at 2sec after the pulse train stimulation and per -
sisted for 16sec. Black bar on the upper border of thisfig -
ure means 1sec duration and one large segment of y axis of
thegraphis2mV.
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0000 (long term potentiation)] OO0 O OO
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000 0000 EGSO DOOO OO OOOOo.oo
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000 000 EGSO D00O0O0O ODOOO™.
0000000 OO 000 000 000 00 O
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000 0000 ooo® 00000 ooo oo
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Figure 4. Simulus-train induces the progressive development of
electrographic seizures in organotypical hippocampal
explant culture of rat. A 1 sec train of 60Hz 500pA rec -
tangular pulses(0.1msec) is delivered at 10min intervals
to the Schaffer collaterals. Thereis progressive lengthen -
ing of evoked afterdischarge duration. This culture was
14daysin vitro. Calibration bars = 5sec, 2mV.(From Shin
et al, 1992)
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