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Hippocampal Neuronal Cell Loss and Dynorphin-immunoreactivity Patterns in
Intractable Temporal Lobe Epilepsy with Hippocampal Sclerosis
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ABSTRACT

Purpose : in mesial temporal lobe epilepsy (TLE), hippocampal sclerosis (HS) is a pathologic substrate and
characterized by significant neuronal loss and band-like synaptic reorganization in dentate inner molecular
layer (DGIML) of sclerotic hippocampus with either Timm”s staining or Dynorphin (Dynr-immunchistochemical
staining methods. Hippocampus has neuronal synaptic circuitries of both intralamellar and transtamellar
patterns, from which we may hypothesize that longitudinal extent of HS represents variable pathophysiologic
implications of neuronal injury, ictogenesis and epileptogenesis in mesial TLE. We tested the hypothesis.
Methods : Eleven mesial TLE patients with HS on MR!I were recruited from epilepsy surgery registry. Resected
hippocampal slices were stained with Dyn immunohistochemical method. We classified them into cases
with partial HS and those with extensive HS according to longitudinal HS extent. Between the two groups,
clinical characteristics of seizures or epilepsies, hippocampal neuronal density and neuronal loss, and Dyn-
immunoreactivity (R) patterns were compared and analyzed. Dyn-IR pattern was classified as presence or
absence of DGIML band and of CA3-IR. Results : Nine cases showed extensive HS whereas two were
classified as partial HS. There appeared no significant differences in clinical characteristics, neuronal density,
neuronal loss and Dyn-IR patterns between those with extensive and partial HS. Condusion : In this study,
we could not prove the hypothesis that difference in HS extent on MRI may represent distinctive variability
in severity of hippocampal neuronal injury and in ictogenetic or epileptogenetic pathophysiology. (J Korean
Epilep Soc 3 : 16-21, 1999)
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Fig. 1. Pattern of DYNIR in dentate inner molecular layer. DGL :
dentate granular cell fayer ; IML : inner molecular fayer ; OML : out-

er molecular layer ; H : hilus.

Fig. 2. Pattern of DYNIR involved in CA3 area. DGL : dentate gran-
ular cell fayer ; IML : inner molecular layer ; OML © outer molecular
fayer ; H : hilus SL : stratum lucidum.
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Table 1. Clinical characteristics of patients

MRI Extent of hippocampal sclerosis

Clinical
Characteristics Partialin=2) Extensive(n=9)
Agelyear) 225 249
Sex

Male 2 5

Female 0 4
Seizure onset{year) 11.5 9.7
Duration of lliness(year) 9.5 16.7
Seizure type on AED

ocp 1 3

2GTC 1 6
Seizure type off AED

oCpP 0 2

2GTC 2 7
Seizure frequencyf{/year) 235 389
Pt

Presence 2 6

Absence 0 3
Febrile Seizure

Presence 2 5

Absence 0 4
Head trauma

Presence 1 2

Absence 1 7
CNS Infection

Presence 0 1

Absence 2 8

*Abbreviation : AED, antiepileptic drug : OCP, only complex partial
. GTC, generalized tonic-clonic : 1Pl, initial precipitating injury : CNS,
central nervous system
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Table 2. Hippocampal Neuronal Cell Quantitization and DYNIR
Patterns.

MRl Extent of hippocampal sclerosis
:;Zg(;f:& Fl)j;ic findings Partialin=2) Extensive(n=9)
NEURONAL DENSITY(p>>0.05)
All Sectors 12786.3 12457.4
All CA 2869.5 2426.8
CAt 15250 756.7
CA2 6868.8 6325.4
CA3 2587.5 2045.6
CA4 496.9 579.6
DGL 52453.1 52579.5
% CELL LOSS(p>0.05)
All Sectors 754 78.7
All CA 75.2 79.3
CA1l 829 91.5
CA2 54.5 58.1
CA3 72.4 78.2
CA4 90.9 89.4
DGL 76.2 76.2
IML-IR(p> 0.05)(n=10)
Presence 1 8
Absence 0 1
CA3-IR(p>0.05)(n=11)
Presence 1 2
Absence 1 7

*Abbreviation : DYNIR, dynorphin-immunoreactivity ; CA, cornu am-
monis . DGL, dentate granular layer ; IML-IR, dentate inner molec-
ular layer immunoreactivity : CA3-IR, CA3 immunoreactivity
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