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The damage of white matter, primarily myelinated fibers, in the central nervous system
(CNS) of temporal lobe epilepsy (TLE) patients has been recently reported. However, limited
data exist addressing the types of changes that occur to myelinated fibers inside the
hippocampus as a result of TLE. The current study was designed to examine this issue in a
lithium-pilocarpine rat model. Investigated by electroencephalography (EEG), Gallyas silver
staining, immunohistochemistry, western blotting, transmission electron microscopy, and
stereological methods, the results showed that hippocampal myelinated fibers of the
epilepsy group were degenerated with significantly less myelin basic protein (MBP)
expression relative to those of control group rats. Stereological analysis revealed that the
total volumes of hippocampal formation, myelinated fibers, and myelin sheaths in the
hippocampus of epilepsy group rats were decreased by 20.43%, 49.16%, and 52.60%,
respectively. In addition, epilepsy group rats showed significantly greater mean diameters
of myelinated fibers and axons, whereas the mean thickness of myelin sheaths was less,
especially for small axons with diameters from 0.1 to 0.8 pm, compared to control group
rats. Finally, the total length of the myelinated fibers in the hippocampus of epilepsy group
rats was significantly decreased by 56.92%, compared to that of the control group, with the
decreased length most prominent for myelinated fibers with diameters from 0.4 to 0.8 pm.
This study is the first to provide experimental evidence that the integrity of hippocampal
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myelinated fibers is negatively affected by inducing epileptic seizures with pilocarpine,
which may contribute to the abnormal propagation of epileptic discharge.
© 2013 Elsevier B.V. Open access under CCBY-NC-ND license.

1. Introduction adults (Engel, 1996). Although epilepsy is historically consid-

ered to be a gray matter disease with hippocampal sclerosis
Temporal lobe epilepsy (TLE) is the most common form of that consists of gliosis and neuronal loss, the major asso-
focal epilepsy and is especially refractory to drug treatmentin  ciated pathology of TLE, recent diffusion tensor imaging (DTI)
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Fig. 1 - Stereological methods. (A) The number of points hitting the hippocampal formation, the myelinated fibers, and the
myelin sheath were counted, respectively. (B) Principle of unbiased counting frame: all myelinated fiber profiles inside the
counting frame, provided they do not touch or intersect the full-drawn lines, were considered for counting. % indicates the
myelinated fibers counted. In this illustrated photograph, the number of counted profiles=20. (C) All myelinated fiber profiles
completely inside the counting frame or partly inside it but not touching or intersecting the full-drawn lines were used for
diameter measurement. Upper: The diameters of the myelinated fibers (d(mf)) sampled with the unbiased counting frame
were estimated by measuring the myelinated fiber profile diameter perpendicular to the longest axis of the myelinated fiber
(L1). Lower: The axonal diameter (d(a)) was estimated by measuring the axonal profile diameter perpendicular to the longest
axis of the axon (L2). (D) A grid of parallel two-dimensional lines were overlaid randomly on the captured photograph. All
myelinated fiber profiles completely inside the counting frame or partly inside it but not touching or intersecting the fully-
drawn lines were sampled. (E) The number of intersections between the profile boundary and the test parallel lines, I, was
counted (in this illustrated figure, there are 14 intersections between the profile boundary and the test lines). The orthogonal
myelin sheath thickness, t, for each myelinated fiber was estimated as an average of four measurements of four points
described as follows. The points of intersection were numbered consecutively, the first point was chosen randomly in the first
1/4 interval, the second point was I/4+point 1, the third point was I/4+point 2, and the fourth point was I/4+point 3. In this
illustrated figure, the shortest distances from the inner boundary to the outer boundary at four positions were measured,
which are indicated by t1, t2, t3, and t4. The mean thickness of the myelin sheath equals the mean value of t1, t2, t3, and t4.
(In the given example, I=14, so the first position should be chosen at random from numbers 1-3. In this illustrated figure,
intersection 2 was randomly chosen as the first position. The second position was I/4+position 1 (intersection 5). The third
position was I/4+position 2 (intersection 8), and the fourth position was I/4+position 3 (intersection 11).) Eight rats were used
for the control group and seven were used for the pilo group.
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