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103 Characterization of pathological mechanism underlying motor
dysfunctions in a chick model of spina bifida aperta
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Spina bifida aperta (SBA) results in lifelong neurological complications, particularly in
terms of motor dysfunction. However, the pathophysiological sequence of events
underlying the leg movement dysfunction associated with SBA remains largely unknown.
Also, important insights could not be retrieved in human due to ethical and technical
limitations, exposing a need of an animal model of SBA. We evaluated the kinetics of
inhibitory transmission on lumbar cord motor neurons at different stages of pathogenesis
points in a neural tube surgery-induced chick model of SBA. Consistent with the
symptoms reported in human neonates with SBA, the neural tube surgery-induced SBA
chicks disappeared voluntary leg movements within the first weeks after hatching which
appeared to coincide with the loss of GABAergic transmission in lumbar cord motor
neurons. Also, a reduction of inhibitory and increase of excitatory synaptic boutons on
motor neurons resulted in a lower ratio of inhibitory-to-excitatory synaptic inputs
observed in SBA chicks, which could have influenced the onset of the elimination of
voluntary leg movements. We also found that GABAergic interneurons, and motor
neurons which were affected by excitotoxicity, degenerated via apoptosis. These early
postnatal ablation of GABAergic neurons, and subsequent disinhibition of lumbar cord
motor neurons in SBA chicks may contribute to novel insights concerning the
pathophysiologies underlying SBA-related motor dysfunctions.
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108 Histomorphometric Analysis of Klotho-Defecient Mice by Nano-CT

O Faisal Ahmed, Tomoko Minamizaki, Hirotaka Yoshioka, Yuji Yoshiko
Department of Calcified Tissue Biology, Hiroshima University Graduate School of
Biomedical & Health Sciences

Klotho is involved in calcium/phosphate homeostasis and age-related diseases.
Klotho-deficient (k//kl) mice develop early onset osteoporosis with medial calcification of the
aorta and renal arteries, suggesting quantitative and/or qualitative abnormalities in osteocytes,
master orchestrators of bone. Micro-computer tomography (CT) is a poweful non-destructive
imaging modality for the full-volume analysis of bone parameters, including bone volume
(BV), bone mineral density (BMD), bone thickness, efc in 3D, while it’s resolution is not
adequate to analyze osteocyte lacunae. Nano-CT achieves an isotopic voxel size of as low as
100 nanometers and is appropriate for investigating the microstructure of bone. Tibial cortical
lesions in wild type (WT) vs. kl/kl male mice were analyzed by nano-CT and micro-CT.
Among micro-CT morphometric parameters, BMD and bone mineral content but not BV
were lower in kl/kl mice than WT mice. Nano-CT indicated that osteocytic lacunae were
uniformly localized in bone with or without Klotho deficiency, while several osteocytic
parameters, such as the number of osteocyte lacunae and osteocyte lacunar surfaces were
decreased in k//kl mice vs. WT mice. The shape of osteocyte lacunae in k//kl mice appeared to
be more specific spherical. These results suggest that Klotho deficiency may alter not only
mineral components, but also osteocyte lacunar microarchitecture without changes in BV.
Thus, nano-CT may provide quantitative and qualitative information to understand osteocyte
activity morphologically.
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204 Gonadal hormones affect androgen receptor expression and intrinsic
plasticity in the CA1 hippocampal subfield of male rats
ONabiul Islam!, Yuya Sakimoto?, Greggory Wroblewski!, Joe Nemoto!, Amami Imagawa!,
Kosei Yonezawa , Akie Yanai', Ryutaro Fujinaga!, Dai Mitsushima?, Koh Shinoda
'Div. of Neuroanatomy, *Dept. of Physiology, Yamaguchi Uni. Grad. Sch. of Medicine
Sex hormones are critically involved in brain sexual differentiation, regulating reproductive
behavior and mediating learning and memory function. The hippocampus is a major target of
steroid modulation. To elucidate the effects of androgen on the expression of androgen receptor
(AR) and intrinsic plasticity of the neurons containing-AR, we performed immunohistochemistry
and whole-cell current-clamp recording in intact, orchiectomized (OCX), OCX + testosterone or
OCX + dihydrotestosterone (DHT)-primed male SD rats. We confirmed that AR-immunoreactions
were exclusively present in the CA1 region of the hippocampus. In CA1 pyramidal neurons, OCX
significantly decreased AR-immunoreaction, resting membrane potential and action potential
numbers, whereas it significantly increased membrane capacitance and action potential threshold.
These effects were successfully reversed by the treatment with either testosterone or
non-aromatizable androgen DHT, demonstrating that androgen increases the androgen receptor
expression and intrinsic excitability of CA1 pyramidal neurons by acting on AR. The current study
suggests that androgen enhances the basal sensitivity and excitability of the CA1 pyramidal

neurons in male rats.

205  synaptic distribution of individually labeled mitral cells in the external
plexiform layer of the mouse olfactory bulb

OTakeshi Matsuno, Emi Kiyokage, Kazunori Toida
Department of Anatomy, Kawasaki Medical School

Mitral cells are major projection neurons of the olfactory bulb. They receive olfactory inputs,
regulate information, and project their axons to the olfactory cortex. To understand the output
regulation of mitral cells, we established a method for visualization of individual projection
neurons and quantitatively examined distribution of their synapses quantitatively. Individual
mitral cells were labeled by viral injection, 3D-reconstructed with light microscopy and
serial-sectioned for electron microscopy. Secondary dendrites of mitral cells were distributed
within the inner half of the external plexiform layer. Electron microscopically-reconstructed
mitral cell bodies, proximal and distal secondary dendrites and primary dendrites were
examined in 100 to 370 serial thin sections, and their synaptic distributions were analyzed.
The ratio of presynaptic sites (60%) and reciprocal synapses (60% of presynaptic and 80% of
postsynaptic sites) were similar in each region. Conversely, synaptic density on primary
dendrites decreased with distance from the soma. The distribution of symmetrical synapses on
primary dendrites and secondary dendrites was also analyzed using synaptic and neuronal
markers, such as parvalbumin, vesicular gamma-aminobutyric acid transporter, and gephyrin.
Parvalbumin-expressing neurons tended to form synapses on proximal secondary dendrites
and were more uniformly distributed on the primary dendrites of mitral cells. In conclusion,
we describe the unique synaptic distribution on mitral cells and show that local synaptic
circuits are restricted to the inner half of the external plexiform layer.
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211 A possible new role of Multiplexin (collagen types XV/XVIII) in the
organization of the epithelial apical membranes.

ORyusuke Momota, Yoshifumi Ninomiya, Aiji Ohtsuka

Human Morphology, Molecular Biology and Biochemistry

Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences

<Objectives> Multiplexin is ubiquitously distributed in the basement membranes
and its genes are widely shared among metazoan genomes, therefore, we assume
some of its functions have been conserved in both vertebrates and invertebrates.
Previously, we had revealed new roles of Multiplexin in the distribution of
Wingless/Wnt possibly through its chondroitin sulfate side chains and in the
protection of mitochondria from age-related degenerations of the muscular tissues.
Here, we will demonstrate another new function of Multiplexin in the organization
of the epithelial apical membranes.

<Results/Discussions> We found a new allele of Drosophila multiplexin that caused
homozygous lethality due to the failure of the first molting with typical signs of
defective cuticle biosynthesis. The mutants’ epidermis ultrastructure exhibited
irregular apical membranes with immature cuticle layers. Such structural alterations
were also found in other multiplexin mutants, suggesting the defective apical
membrane formation and secretory machinery in multiplexin mutants. Besides, we
also found irregular shapes of the luminal apical membranes in the mutants’ salivary
glands. Collectively, Multiplexin is required for the proper organization and
function of the epithelial apical membranes.
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