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3�ER stress inhibits synaptic plasticity in the olfactory
bulb underlying aversive olfactory learning
Ì Æ 1
C�uv 1
Íwxy 1
2
Î Ïz 1�1�P
����>�����
2�P����>�¶ÐÑ��� 
Tunicamycin (TM) induces endoplasmic reticulum (ER)

stress in the lumen, which is linked to neuronal death in
neurodegenerative diseases. Aversive olfactory learning
was prevented by intrabulbar infusion of TM. Using elec-
trophysiology, we revealed TM has an inhibitory effect on
the late phase of long-term potentiation induced at dendro-
dendritic synapses in the olfactory bulb. These results sug-
gest that ER stress impaired olfactory learning by inhibit-
ing synaptic plasticity in the olfactory bulb.
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9�Neuroprotective effect of yokukansan in the acute
phase of experimental ischemic stroke
Y. Liu�T. Nakamura�T. Toyoshima�T. Yamamoto�
T. ItanoWDepartment of Molecular Neurobiology, Kagawa
University Faculty of Medicinea
Our previous study demonstrated the traditional herbal
medicine yokukansan (YKS) has preventive effect on
ischemic dementia induced by cerebral ischemia�reperfu-
sion injury in gerbils. The present study investigates the
neuroprotective effect of YKS in the acute phase of experi-

mental ischemic stroke with therapeutic time window and
underlying mechanism.
Transient forebrain ischemia was induced by occluding
the bilateral common carotid artery for 5min. YKS was ad-
ministered to the animals 30min before and 3h after ische-
mia and then daily (300mg�kg). We examined neuronal
death, inflammatory reaction, oxidative stress in the hip-
pocampus 72h after ischemia�reperfusion injury, and in-
vestigated functional deficits.
YKS treatment significantly reduced hippocampal neu-
ronal loss, decreased the number of Iba1 (microglia
marker) also 8-OHdG (a marker of oxidative stress) posi-
tive cells and 72h after brain ischemia, inhibited ischemia-
induced the level of TNF-α and HEL. YKS treatment also
reduced the locomotor activity deficit 72h after ischemia
and improved memory impairment.
In conclusion, these findings suggest that YKS treat-
ment has antioxidant propertied resulting in the suppres-
sion of oxidative DNA damage and lipid peroxidation, as
well as anti-inflammatory effects of YKS resulting in re-
duction of microglial activation and leukocyte infiltration
leading to reduced neuronal death and enhancing func-
tional recover in ischemia�reperfusion injury. Our results
are considered important for extension of the therapeutic
time window of YKS treatment in acute cerebral ischemia,
which might be a potential candidate for the treatment of
human stroke.
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13�Geniculocortical projections in the visual cortex
with the duplicated retinotopic map induced by monocu-
lar enucleation
K. Kameyama�Y. Tsuchie�H. Miyata�Y. Hata�Divi-

sion of Integrative Bioscience, Tottori University Graduate
School of Medical Sciences�
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Visual input is received by retinal ganglion cells and
their axons project mainly to the lateral geniculate nucleus
(LGN) of the thalamus. Then neurons in the LGN send
their axons to the primary visual cortex (V1). Precise pro-
jections of the retinogeniculate and geniculocortical path-
ways render the topographic arrangement called retino-
topy in the visual cortex. During the developing stage,
both molecular guidance and neural activity are thought
to play an important role in the formation of the retino-
topic map, although the precise mechanism is still un-
known.
A previous electrophysiological study using hamsters
reported that monocular enucleation in early postnatal
days induces a disarrangement of the retinotopic map in
V1, resulting in the duplication of the central visual field.
We used an optical imaging technique to investigate the
change of the retinotopic map more precisely in the mo-
nocularly enucleated (ME) animals. We observed the dupli-
cation of the retinotopic map clearly across V1 which is ip-
silateral to the intact eye. The responding cortical area in
the ME animals was larger compared with the ipsilateral
eye region of normal animals. This functional change may
reflect a reorganization of the neural connections. Here, we
focused on the geniculocortical pathway which is the pri-
mary afferent input to V1. To examine possible changes in
the geniculocortical projections, we injected neural tracers
into the LGN. We visualized the geniculocortical afferents
in V1 and compared their location in V1 with the retino-
topic map. The results suggest that the functional change
of retinotopy is presumably accompanied with an anatomi-
cal alteration of the visual pathways.
This work was supported by JSPS KAKENHI Grant
Number 25830013.
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,-./01
F. Lu1�N. Okabe1�N. Himi1�E. Nakamura-Maruyama1�

T. Shiromoto1� K. Narita1� I. Tsukamoto2� T.
Maruyama2�N. Sakakibara3�O. Miyamoto1� 1Physiology
2, Kawasaki Medical School�2Department of Pharmaco-
Bio-Informatics, Faculty of Medicine, Kagawa Univer-
sity� 3Kagawa School of Phamaceutical Sciences,
Tokushima Bunri University#
2Cl-C.OXT-A (COA-Cl) is a novel synthesized adenosine
analogue with the molecular weight of 284. It is soluble,
stable and easy to synthesize. It has been reported that
COA-Cl exerts a strong angiogenetic activity in human
umbilical endothelial cells (HUVEC). Our previous study
showed the neuroprotective effects of COA-Cl on ischemia
stroke that it reduced infarct volume, inhibited apoptotic

cell death and attenuated the neurological deficits. The
purpose of our present study is to evaluate the neuropro-
tective effects of COA-Cl on intracerebral hemorrhage
(ICH), another common type of stroke, and investigate the
potential mechanism of action. Sprague-Dawley (SD) rats
were used for this study. ICH models were performed by
the injection of 100μl autologous blood from femoral artery
into the right basal ganglia. COA-Cl (30μg�kg) was in-
jected intracerebroventricularly 10min after ICH. A bat-
tery of behavioral tests, including body swing test, fore-
limb placing test and corner turn test, were performed to
examine sensorimotor deficits with a time course as 1d, 3d
and 7d after ICH. To understand the potential mechanism
of how COA-Cl work at the acute phase of ICH, we exam-
ined brain edema 1day after ICH using water content test,
and evaluated the anti-apoptosis role of COA-Cl. Oxidative
stress, a primary cause for the edema formation, was also
examined by a DNA oxidative marker (8-OHdG). Our re-
sults showed that the rats in COA-Cl group significantly
attenuates the sensorimotor deficits and reduces brain
edema compared with ICH ones. By immunohistochemis-
try method, we found that both TUNEL positive cells and
8-OHdG positive cells were fewer around the hematoma of
COA-Cl treated rats compared with ICH ones. These re-
sults indicated that COA-Cl may have neuroprotective ef-
fects on ICH that it reduces brain edema, inhibits neuronal
loss and improves ICH-induced motor deficits. Further-
more, we provide the first evidence that COA-Cl may have
an anti-oxidative role, which may be one of the potential
mechanisms for its neuroprotective effects on the acute
phase of ICH.
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32�Rare sugar D-psicose prevents progression and
development of diabetes in Type 2 Diabetes Mellitus
model Otsuka-Long-Evans-Tokushima Fatty (OLETF) rats
A. Hossain1�2�L. Sui1�F. Yamaguchi1�K. Kamitori1�Y.
Dong1�I. Tsukamoto1�T. Iida2�M. Tokuda1
1Cell Physi-

ology, Faculty of Medicine, Kagawa University, Kagawa,
Japan�2Research Institute, Matsutani Chemical Industry
Co. Ltd., Hyogo, Japan�
Background: Prevalence of global obesity has emerged

as the single most life-style-related health problem, mostly
due to excess calorie leading to one of its complications, in-
sulin resistance followed by concomitant increase of
T2DM. To cope with the increased demand of insulin pan-
creatic β-cells become over active and in turn hy-
pertrophic and injured, leading to β-cell failure followed by
glucose intolerance. This circumstance demands age-
adjusted balanced food intake in obese-tendency subjects.
Objectives: We introduce a zero-calorie sweet-taste food
additive, D-psicose, a rare sugar produced in Kagawa Uni-
versity, which has been evaluated as a unique metabolic
regulator against hyperglycemia and hyperlipidemia, and
thus represents as a safe and non-toxic compound to main-
tain blood glucose levels through the preservation of pan-
creatic β-cells in OLETF rats.
Methods: Treated OLETF rats were fed 5ß D-psicose
in drinking water for 60 weeks. Control OLETF and non-
diabetic control, LETO rats were fed water only. Body
weight, food and drink intake were measured weekly, and
blood glucose and insulin monthly. Serum was collected for
biochemical analysis. Oral glucose tolerance test was per-
formed. Liver, pancreas and other organs were preserved
and stained as per need.
Results: D-psicose significantly controlled abdominal fat
accumulation and thus prevented excess body weight in-
crease. D-psicose improved insulin resistance through con-
stant maintenance of blood sugar levels. Oral glucose toler-
ance test showed reduced blood glucose levels suggesting
also the improvement of insulin resistance. D-Psicose sig-
nificantly attenuated progressive β-islet fibrosis and pre-
served islets, evaluated by hematoxylin-eosin staining,
Masson�s trichrome staining and immunostainings of insu-
lin and α-smooth muscle actin.
Serum levels of proinflammatory and anti-inflammatory
adipocytokines were also controlled well by D-psicose
treatment.
Conclusions: Rare sugar D-psicose might be a promising
strategy for the prevention of obesity, maintenance of
blood sugar, and preservation of pancreas β-cells.


