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1. Morphological investigation of Purkinje cell dendrite and dendritic spine
according to functional evolution in the rat cerebellum

Jee-Woong Kim, Seung Nam Park, Im Joo Rhyu (Korea Univ)

The lobule of cerebellum is classified phylogenetically into
archicerebellum, paleocerebellum and neocerebellum. The
previous studies based on transmission electron microscopy
reported the density of the synapses between parallel fiber
varicosities and Purkinje cell dendritic spines is higher in
neocerebellum than archicerebellum. The morphometric
analysis of dendritic spines with high-voltage electron
microscope was undertaken to reveal morphological diversity
of the dendritic spine according to functional compartment of
the cerebellum.

Adult rat cerebella were dissected and stained according to
a rapid Golgi protocol. Four-micrometer sections were
observed with high voltage electron microscopy and some

morphometric analyses were performed with Scion Image.

Tatsuo Arii, Keiji Imoto (NIPS)

The density, length, diameters of spine neck, area of spine and
spine shape distribution were measured in the lobule II, VI
and X in the vermal and paravermal regions.

No significant differences in the density, length, and area of
spine and spine shape distribution throughout the cerebellar
lobules were observed. The diameters of dendritic spine neck
showed moderate difference in the case of mushroom and
branched-type spines. The diameters of dendritic spine in
neocerebelum (VI) showed a tendency smaller than that of
spine neck in the lobule II and X. The dendritic spine
morphology of Purkinje cells did not show remarkable
difference throughout the lobules.

We need to do more works to explain the different results

in this study from the previous reports.
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7. Three-dimensional analysis of ultra-structure of functionally identified neurons
in the mouse olfactory bulb

Emi Kiyokage, Yuzhen Pan, Adam C. Puche, Michael T. Shipley

(Department of Anatomy and Neurobiology, University of Maryland School of Medicine, MD, USA)

Kazunori Toida (Department of Anatomy and Cell Biology,

Institute of Health Biosciences, The University of Tokushima)

The olfactory bulb is specialized for the neural processing
the molecular signals of smell. Mitral and tufted cells are
projection neurons of the olfactory bulb. These neurons

receive synaptic inputs from olfactory sensory neurons in the

glomerui and project their axons into higher cortical structures.

This pathway is regulated by inhibitory interneurons such as
periglomerular cells, granule cells, and other kind of
interneurons. We have been investigating the neuronal
organization of the olfactory bulb by both structural and
physiological analyses. To understand synaptic effects of
GABAergic interneurons, we need to know the distribution
and localization of GABA receptors in the olfactory bulb. We
have started analyzing three-dimensional ultrastructures of
physiologically identified neurons and the organization of
GABA receptors in the olfactory bulb by high-voltage
electron microscopy (HVEM).

All experiments were performed on olfactory bulb slices
obtained from male GAD65 and TH transgenic mice
expressing green fluorescent protein (GFP). TH-GFP (+) cells

were recorded by whole cell patch clumping. After that

biocytin filled cells were stained with Co/Ni-DAB and
reconstructed by Neurolucida. In contrast, GAD6-GFP slices
were double immunostained with anti-GFP and anti-GABA 4
receptor antibodies and labeled by colloidal gold. All these
slices were embedded in Epon-Araldite resin, resectioned at
1-3 pm using ultramicrotome, and examined with HVEM.

It was possible to observe three-dimensional structure of
biocytin filled TH neurons using HVEM. GABA, receptors
were mainly distributed along membrane of cell bodies,
primary, and secondary dendrites of mitral cells and some
receptors were found in the cytoplasm. In the glomerular layer,
GABA, receptors were localized in glomerular neuropil, and
cell bodies of GFP positive cells which existed in the
periglomerular region. We are investigating optimal staining
condition for suitable contrast to visualize TH neurons. We
will investigate their type of cells expressing GABA,
receptors on dendrites in the glomeruli. Our goal is to provide
a quantitative analysis of GABA, receptor on several classes

of olfactory bulb neurons.

8. 3-D Reconstruction of Plastid Crystalline Bodies during Development

The ultrastructure of plastids was investigated in succulent
leaves of Sedum rotundifolium to examine changes that occur
during leaf development. In the study, leaves were placed into
ctiolated, immature, young, and mature categories by
developmental stage and size. Features of tubular inclusion
bodies and starch grains in the plastids were of particular
interest. The vacuole size, tubular inclusion bodies and starch

grains in the plastids became remarkably different as the

186

Kim, InSun (Biology Department, Keimyung University)

leaves developed. Etioplasts of the unexposed leaves had
prolamellar bodies, abundant starch grains, large tubular
inclusion bodies, few plastoglobuli, and thylakoid systems.
Membranes of the thylakoids were still continuous with those
of the prolamellar body. The plastids were often influenced by
the presence and profile of inclusion bodies and starch grains
throughout early stages. Morphology was highly variable in

the etioplasts but consistently hemispherical or ovoid in



mature chloroplasts. Tubular inclusion bodies were most
abundant in the etiolated leaves, but disappeared completely
with development. Starch grains were also significantly
reduced in size. Young and mature mesophyll cells exhibited
normal chloroplast ultrastructure and huge central vacuoles

with extremely thin peripheral cytoplasm. Grana were

78 v P - A B L [ T S

extensive and comprised a large portion of the chloroplasts.
Traces of peripheral reticulum were also discovered in
chloroplasts of the expanded leaves. Implications of
ultrastructural changes in tubular inclusions and starch grains
during development are discussed with relevance to

Crassulacean acid metabolism (CAM).

9. Study on the role of Bax inhibitor-1 (Bi-1) protein in mitochondrial formation
in human cells

Seok-Won Jeong, Young R. Seo (Dep. Pharmacology, Institute for Basic Medical Science,

Medical Research Center, School of Medicine, Kyung Hee University)

Apoptosis-related signaling pathway has been recently
highlighted due to the very important implications on
numerous health problems including neurodegenerative
disease. Bax inhibitor-1 (Bi-1) protein has been known to
have ability to suppress Bax-induced apoptosis in mammal
cells. Though the Bi-1 was reportedly suggested to play a role
in endoplasmic reticulum (ER)-mediated stresses, the function
and localization of the Bi-1 protein has not been clear. Our
recent study using conventional electron microscopy, we
confirmed the localization of Bi-1 associated with ER
membrane. Furthermore, we also found the localization of

Bi-1 in mitochondria as a novel aspect of Bi-1 for the role in

apoptosis process. In this study, potential roles of Bi-1 protein
in mitochondria-dependent apoptosis has been investigated
employing a high voltage electron microscopy (HVEM),
which has been effectively applied to study the
three-dimensional structure. Particularly, we are focusing on
the alteration of mitochondrial structure in human 293 cells,
depending on Bi-1 functional status. Our ongoing study from
the reconstructed images of the mitochondrial formation in
Bi-1 normal and Bi-1 defective 293 cells might be able to give
a new insight on understanding the process of programmed

death in mammal cells.

10. The structure analysis of ommatidia in Drosophila melanogaster

Ji Young Mun, Kyung Eun Lee, Se Jin Park, Sung Sik HAN

(School of Life Sciences and Biotechnology, Korea University)

The Drosophila retinal cell is widely used to study
development and cell signaling processes. In the past decades,
conventional chemical fixation has been used to study the
structure of retinal cells in Drosophila. Rapid freezing
methods are superior to chemical fixation methods due to
their fixation speed. Some Drosophila tissues, such as the
eyes, do not freeze well due to their surrounding cuticle layer.
Therefore, in the case of the Drosophila retina, the benefits of

high pressure freezing and freeze substitution (HPF-FS) have

not been fully realized. In this study, a retinal cell from
Drosophila melanogaster was studied using the HPF-FS
method. Compared to chemical fixation, the preservation of
the cytoplasm in the HPF-FS sample was improved on the
whole. The HPF-FS cell membranes were smoother than that
of chemical fixation. In addition, HPF-FS preserved the
mitochondria structures very well. These results of the present
study suggest that HPF-FS is superior to other fixation

methods for the preservation of the retinal cell structure.
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