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A novel biomental tool for assessing psychological stress response

Yuki Kuwano, Sakurako Katsuura, Kiyoshi Masuda, Toshihiko Tanahashi, and Kazuhito Rokutan

Departments of Stress Science, Institute of Health Biosciences, the University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

Stress plays an important role in both mental and physical problems. Stressful life events
initiate a coordinated physiological process that is produced by interactions between the hypothalamus-
pituitary-adrenal axis, sympathetic nervous system, and immune system. The response to psy-
chological stress varies considerably and depends on a wide range of environmental and genetic
factors. Establishment of a new biomental tool for objectively assessing stress response is re-
quired. We focus on high-throughput analysis of gene expression using microarray system to
study the complex stress responses.

Alternative splicing (AS) regulates the gene expression program in response to surrounding
environment. However, acute psychological stress-initiated AS events have not been documented
yet. Academic examinations are one of the brief naturalistic stressors and have been shown to
change gene expression in peripheral leukocytes, which is postulated to be involved in the psycho-
logical response. Using the GeneChip human exon 1.0 ST array, AS events of 27genes with splic-
ing indices >1.0 could be detected immediately after the examination among healthy university
students. Real-time reverse transcription PCR validated the stress-initiated skipping of exon 63 of
SMG-1 that encodes a phosphatidylinositol 3-kinase-related protein kinase crucial for activations of
pb3-dependent pathways and mRNA decay system. These results indicate that AS mediated
regulation of gene expression in response to brief naturalistic stressors in peripheral leukocytes,

and suggest the SMG-1 splice variant as a potential biomarker for acute psychological stress.

Key words : microarray, gene expression, psychological stress, alternative splicing
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Nutritional science and mental health
-antidepressant activity of food ingredients and its evaluation-

Junji Terao

Department of Food Science, Institute of Health Biosciences, the University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

Nowadays anti-stress effect of food ingredients attracts much attention from the standpoint of
maintenance of mental health. Nevertheless, definitive evidence on the effect is very few in hu-
man studies. The University of Tokushima proceeded the 21t-Century COE Program, “Human
Nutrition Science on Stress Control”, from 2004 to 2008. In this program, we carried out the
screening and evaluation of antidepressant-like effect of plant polyphenols. It is suggested that
plant polyphenols are able to suppress brain mitochondrial monoamine oixidase-A (MAO-A) activ-
ity which is responsible for the serotonin metabolism in synapses. In addition, intake of quercetin,
a representative plant polyphenol, seems to affect hypothalamus-pituitary gland-adrenal cortex
axis (HPA axis) leading to the suppression of plasma cortisol. It is therefore likely that plant
polyphenols act as anti-stress ingredients from foods to contribute metal health, although more

studies including human trials are obviously required.

Key words : stress control, antdepressant activity, plant polyphenols, monoamine oxidase-A, HPA axis
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How to survive in current stressful working environment : a proposal from occupational

physicians

Akizumi Tsutsumi

Occupational Health Training Center, University of Occupational and Environmental Health, Japan

SUMMARY

Occupational health deals with all aspects of health and safety in the workplace and has a

strong focus on primary prevention of hazards.

An influential strategy is occupational risk

assessment-the structured and systematic identification and analysis of workplace hazards to as-

sess their potential risks to health and determine appropriate control measures to protect the

health and wellbeing of workers.

Based on the accumulated evidence using occupational stress

models, risk assessment of psychosocial risk factors at workplace, ie., occupational stress, has

become possible.

In addition, recent controlled trials indicate that worker participatory organiza-

tional interventions have beneficial effects on psychosocial work environment and psychological

distress.

current stressful work environment.

Occupational risk assessment by workers themselves can provide a cue to survive the

Key words : occupational health, occupational stress, participatory organizational interventions,

risk assessment
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What is stroke?
Yuka Terasawa

Department of Clinical Neuroscience, Tokushima University Hospital, Tokushima, Japan

SUMMARY

In Japan, the new therapy (intra-venous recombinant tissue plasminogen activator (IV rt-PA)
therapy) for cerebral infarction within 3 hours of onset was started on October 2005. Hyper-acute
therapy has great potential to improve the quality of life after stroke. For new therapy, the
patients should come to the hospital very early time from onset. And for early admission, it is
important to know what is stroke and what should we do when we find the stroke patients. In

this review, we describe the risk factors and symptoms of stroke patients.

Key words : stroke, IV rt-PA, risk factor, symptom
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Botulinum toxin therapy for apoplexy sequelae

Takashi Sakamoto

Department of Neurology, National Center Hospital of Neurology and Psychiatry, Tokyo, Japan

SUMMARY

Spasticity is often observed in patients with motor paresis after stroke. It may be a main
factor obstructing personal ADL ; therefore, reducing the spasticity by boturinum toxin would be
required. However, repeated injection of high molecular weight (90kDa) boturinum toxin into
larger muscles in extremitires would result in producing antibodies. We developed low molecular
weight botulinum toxin (15kDa) and applied it to the spasticity treament successfully with no ad-

verse effects.

Key words : stroke, spasticity, botulinum toxin, low molecular weight
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SUMMARY

The incidence of dementia is on a rise.

zheimer disease (AD) is the most frequent one.

Of the several diseases that can result in dementia, Al-

Treatment based on the correct diagnosis of de-

mentia should be performed. Although the prevention of AD is possible by certain methods, such

interventions merely delay the onset of this condition without completely stopping its development.

AD can be treated with both medical and non-pharmacological therapies, but the effects are limited.

Early examination for the diagnosis of AD is crucial for the successful implementation of all future

treatment strategies.

the prevention of vascular dementia.

In the case of cerebrovascular diseases, improving one’s habits will assist in

Key words : dementia, alzheimer disease, vascular dementia, prevention, treatment
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SUMMARY

Recent evidence suggests that acute coronary syndrome (ACS) results from plaque rupture

in most of the cases.

Vulnerable plaques are characterized by thinning of fibrous cap, increased

lipid content, decreased smooth muscle cell content, and enhanced infiltration of inflammatory cells.
However, the molecular mechanism of plaque destabilization is not fully understood. Thus, there
is no established method to predict and prevent ACS.

We have been studying the pathogenesis of plaque progression and destabilization, using ani-
mal models and clinical specimen. ApoE-deficient mice showed exaggerated atherosclerotic le-
sions with aging. Accumulation of macrophages in adventitia was first detected prior to plaque
formation. Proliferation of vasa vasorum was observed only after atherosclerotic lesion formation.
Local delivery of an angiogenic growth factor promoted lesion formation with enhanced neovascu-
larization in the adventitia.

Periadventitial fat is distributed ubiquitously around arteries. By using fat transplantation
method, we found that periadventitial fat may protect against neointimal formation after an-
gioplasty under physiological conditions and that inflammatory changes in the periadventitial fat
may play a crucial role in the pathogenesis of vascular disease accelerated by obesity.

Elucidation of the pathogenesis of coronary artery diseases leads to development of new

strategies to diagnose and treat acute coronary syndrome.

Key words : coronary artery disease, epicardial adipose tissue, angiogenesis, inflammation, obesity
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U2snRNP, U2AF OMAFEHIZED A Y oy 2
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PTC #3835 & SMG1, UPF1, eRFEZ D% X
75 % B SURF HEEMR) RV — 2 ET 5,
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FIBERWATIA 728D, PICR &L
VU RBERELTIER % mRNA 2EKT 2546 L, PTC
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Regulation of gene expression by alternative splicing

Ken Kurokawa, Toshihito Tanahashi, Kiyoshi Masuda, Yuki Kuwano, and Kazuhito Rokutan

Department of Stress Science, Institute of Health Biosciences, the University of Tokushima Graduate School, Tokushima, Japan

SUMMARY

The human genome sequence has been decoded, and the more complicated regulation of gene
function is revealed in the post-genome era. In the various mechanisms of epigenome, RNA dra-
matically controls gene expression through the various post-transcriptional processing including
transcription, splicing, cap addition, polyadenylation, nuclear export, translation. Especially, the al-
ternative splicing is involved in all of those post-transcriptional regulations, as well as splicing of
pre-mRNA. However, there were few reports, how the alternative splicing contributes to the
regulations of cellular functions because of its difficulty of the analysis. This review discusses the
molecular mechanism of alternative splicing and its regulator ; Serine/arginine-rich splicing factor

(SRSF). We also discuss how the SRSF genes sustain their own proper expressions and functions.

Key words : alternative splicing, SRSF, PTC, NMD
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Medical co-operation for patients with cerebrovascular diseases in the south area of
Tokushima Prefecture -towards creating better medical environments-

Soichi Honda"", Mitsuo Shirakawa™", Akihiko Ohara", Takayo Hashimoto®, Mitsugu Takebayashi®,

Junichiro Satomi®, and Shinji Nagahiro”

UDepartment of Internal Medicine, Yuki Hospital, Tokushima, Japan

2 Shishikui Clinic, Tokushima, Japan

% Department of Surgery, Yuki Hospital, Tokushima, Japan
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5 Department of Neurosurgery, Institute of Health Biosciences, the University of Tokushima Graduate School and Tokushima

University Hospital, Tokushima, Japan

SUMMARY

Background : Cerebrovasucular disease have been known as “brain attack” since introduction
of the treatment with recombinant tissue plasminogen activator against cerebral infarction. Emer-
gent transport of apoplexy patients to hospitals with stroke care unit is needed. But nowadays,
shortage of doctors appeared in Kaifu county of Tokushima Prefecture. Objectives : The aim of
this study was to clarify problems on patients with apoplexy in this district. Methods : Three rep-

resentative clinical cases are presented. Results : They were suffered from acute cerebral infarc-
tion, subarachnoid hemorrhage, or chronic cerebral infarction complicated with aspiration pneumo-
nia and bed-sores. Conclusions : In order to treat patients with cerebrovasucular diseases effec-
tively in this district, organic and friendly co-operation among doctors of stroke care units, physi-
cians belonging to the Tokushima Medical Association, and staffs of the geriatric health service fa-

cilities is needed.

Key words : cerebrovasucular disease, recombinant tissue plasminogen activator, medical co-operation
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