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DIVISION OF BIOMEDICAL SCIENCES

The trouble with a higher brain dysfunction due to
neurodegenerative disease such as the Alzheimer’s
diseases and Parkinson’s diseases and cerebral
ischemia has features in the neuronal death of the
neuron group of a specific area of brain by the
process of apoptosis and necrosis. Glutamate is
known as one of risk factors of the neuronal death
according to the neurodegenerative disease and
cerebral ischemia. We investigate the mechanisms
of the neuronal death and the exploratory
research of low-molecular compounds that control
the neuronal death accompanied by the neurode-
generative disease and cerebral ischemia using
the techniques of in vivo experiment system that
used the brain disease model animal and in vitro
system including the primary neuronal cultures. Our
current research projects are listed below. 
1) Analysis of physiological and pharmacological
action of serofendic acid

Serofendic acid is a cyclic diterpenoid with a
unique structure of low molecular weight discov-
ered from the fetal calf serum in our laboratory. We
previously reported that neuronal death caused by
glutamate, reactive oxygen species (ROS) and
nitric oxide (NO) has been controlled by the
research that uses the primary neuronal culture sys-
tem so far. Moreover, serofendic acid was clarified
to the possession of the hydroxy radical deletion
action without giving the directly influence on glu-
tamate receptor function and NO, and the control
of the depolarization of the mitochondrial mem-
brane caused with the glutamate (Refer to the fig-
ure below). However, a direct target molecule of
serofendic acid is not determined. Then, to clarify
the physiological and pharmacological action of
serofendic acid, the search for the target molecule
of serofendic acid is advanced in addition to the
clarification of the mechanism that controls the
mitochondrial damage. 
2) Research on nicotinic acetylcholine receptor

We previously reported that long-term exposure
to nicotine of cerebral cortical neurons prevented

neuronal death induced by glutamate and amy-
loid β protein. Furthermore, we also reported that
central-type acetylcholinesterase inhibitors includ-
ing donepezil protected cortical neurons against
glutamate neurotoxicity via the stimulation of nico-
tinic acetylcholine receptors. Then, we examine
detailed mechanisms of the neuroprotective effect
of acetylcholinesterase by the nicotinic receptor
stimulation. Especially, the examination of a control
of the intracellular calcium concentration, which is
important to elicit glutamate neurotoxicity, and the
expression and the function of the nicotinic recep-
tor in the glial cells is advanced.
3) Research on neuroprotective compounds derived
from food

Neurodegenerative diseases have the features in
the neuronal death of neuron group of a specific
area of brian as mentioned above. As the cause of
neuronal death in neurodegenerative diseases,
various endogenous substances are proposed.
Thus, the development of neuroprotective drugs
that control the neuronal death by these factors is
advanced. However, it stays in the use of the drug
to aim at symptomatic treatment under the pre-
sent situation, and the drugs that inhibit the neu-
ronal death is not developed yet. In addition, it is
very difficult to overcome these neurodegenera-
tive diseases only by the drug treatment because
the symptoms gradually progress for a long period
of several years or more. From such a background
it is considered that the importance of the man-
agement from the point of view of preventive
medicine comes to be recognized. Attempting the
prevention of the diseases and the slowing of the
progress by using food with the neuroprotective
effect as manegement of the aging risk becomes
important. We currently explore that the com-
pounds  derived from foods with neuroprotective
action. We now pay attention that isothiocyanate
compounds that are pungent conponents includ-
ing broccolis and wasabi.
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Schematic representation of putative neuroprotective mechanism of serofendic acid.
Glutamate induces Ca2+ influx via the N-methyl-D-aspartate (NMDA) subtype of gluta-
mate receptor channels. The evaluation of intracellular Ca2+ triggers the formation of
nitric oxide (NO) in NO synthase (NOS)-containing neurons. The impairment of mito-
chondria is caused by the rise of the intracellular calcium concentration. As a result,
free radicals are release into the cytoplasm. Radical chain reaction elicited by these
radicals finally generates hydroxy radical and induces neuronal death. Moreover, the
activation of the apoptotic pathway through the caspase driven from the mitochon-
drial damage is comparatively suggested as for the toxicity caused by the glutamate
of the relatively low concentration. As for the serofendic acid, the neuroprotective
action is thought to be appearance by controlling hydroxy radicalﾕs production, and
protecting the mitochondrial dysfunction.




