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8. Approaches to synaptic plasticity with high voltage electron microscopy (HVEM)

Kea Joo Lee, Im Joo Rhyu

(Department of Anatomy College of Medicine Korea University, Seoul Korea)

Synapses are specialized interneuronal junctions where
signals are propagated from one to another. Most excitatory
synapses consist of presynaptic axon terminals and
postsynaptic dendritic spines in a mammalian central nervous
and number of dendritic

system. Shapes spines are

dramatically changed under various physiological or
pathological conditions such as development, environmental
enrichment, learning, hormonal states, ataxia, and mental
retardation. To analyze dendritic spines quantitatively or
qualitatively, light microscopy (LM), laser confocal
microscopy, transmission electron microscopy (TEM), and
HVEM have been generally used. Because dendritic spines
are numerous and small in size, standard LM may not
adequately identify spine morphology. The profiles of
dendritic spines appear to be fragmental in thin sections for
TEM; thus, without an adequate 3-D reconstruction method,
TEM is not suitable for quantifying structural dimensions and

composition of spines. HVEM has been effectively applied to

quantitative studies of spines by using 3-5 um thick sections
and taking advantage of its high resolution and penetrating
power.

We have analyzed the detailed morphology of the dendritic
spines in hippocampal neurons and Purkinje cell in some
physiologic and pathologic conditions with HVEM. The
density, length and spine have been analyzed in the acrobat
trained rat, P/Q type calcium channel mutant, and fmr-1
knock out mice, which is an animal model of human fragile X
syndrome. The density and length of Purkinje cell dendritic
spine were increased in the acrobat trained rat cerebellum. But
the density and length of the dendritic spine of Purkinje cell
were decreased in the P/Q type calcium channel mutant. The
increased spine density and length of fmr-1 knock mice were
observed in dentate granule cell of the hippocampus.

The HVEM provide a useful tool in synaptic plasticity
studies and in extracting 3 dimensional information of the

nervous system.
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10. 3-D Reconstruction of the Crystalline Bodies and the Rhabdomere Formation during

Development (I1)

Part 1

The crystalline bodies (Cr) were distinghished in early
development of mesophyll etioplasts. The etioplasts contained
prolamellar bodies, abundant starch grains, prominent Cr, few
plastoglobuli, and thylakoid system. Arrays of Cr frequently
occupied a large volume, roughly up to 40-50%, of the
plastids, at times nearly extending throughout the stroma. The
patterns of tubular elements exhibiting both paralleled and
paracrystalline arrangements within one Cr were of particular
interest. In a longitudinal section, paralleled tubular elements
were well-demonstrated, sometimes reaching up to 6-7 pum in
length. Hexagonal arrangement of the tubular elements within
the Cr was clearly demonstrated in transverse sections of thin-
and thick-sectioned specimens. In the paracrystalline Cr, the
plane approximately at right angle to the long axis of the
structure consisted of a network of tubular elements. Each
tubular element appeared as a central hexagon with an internal
diameter of 18 nm. The hexagons formed a star-like pattern
where each side of the hexagon was joined by six equilateral

triangles. Optical diffraction analysis performed on the

paracrystalline Cr showed a strong hexagonal pattern.
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InSun Kim (Keimyung University)
Sung-Sik Han (Korea University)

Part 2

Rhabdomere formation - Photoreceptor morphogenesis
demands a high level of performance by mechanisms
mediating directed membrane traffic. However, rhabdomere
biogenesis is a complicated process yet to be fully
characterized. In Drosophila, the retina of early pupal stage at
48 ~72 hours exhibited an extensive growth of the
photoreceptor apical domain that resulted in the rhabdomere
formation by giving rise to stacks of membrane packed with a
photopigment, rhodopsin. At least three types of vesicles,
namely double- and single-membranous vesicles, and electron
dense vesicles, were believed to be involved in the
rhabdomere development. The double-membranous vesicles
were closely associated with the rhabdomere that connected to
their enfolded membranes. In addition, rhodopsin
immuno-positive signal was detected in the single-membranous
vesicles where they were fused with rhabdomeres. The
electron-dense  vesicles were also observed near the
rhabdomeres, and their involvement has been also suggested
during rhabdomere formation. Significant role of these vesicles

were speculated for the rhabdomere biogenesis in Drosophila.

Fig 1. A section through the paracrystalline Cr of the
etioplast. Bar = 0.5um. Inset a: Closeup of the
boxed area showing central hexagon with six
equilateral triangles. Bar=20nm. Inset b, c:

Optical diffraction pattern of Inset a.
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