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Objective: Green tea (GT) is reported to be associated with body weight reduction, and consumed as
tea leaves in the elderly and as the plastic bottled beverage in the young-middle age groups. To
investigate relationship between age, GT consumption and prevalence of obesity, a large-scaled
cross-sectional study was conducted among general Japanese population.
Methods: Of about 100,000 subjects aged 35-69 years old in the Japan Multi-Institutional
Collaborative Cohort (J-MICC) Study, 29,656 men and 37,035 women were eligible. GT consumption
(GT1: never, GT2: 1-3, GT3: 4-6, GT4: 7-*7FXSVGD\ DQGERG\PDVVLQGH[ %0, ZHUH
DVVHVVHG XVLQJ D TXHVWLRQQDLUH DQG REHVLW\ ZDV GHILQHG DV %0, NJP2. The adjusted odds ratio
(adORs) [95% confidence intervals (CIs)] of prevalence of obesity for GT consumption were
calculated using multiple logistic regression analysis, with considering three age groups (AG1: 35-49,
AG2: 50-59, and AG3: 60-69 years old).
Results: In all men, the adORs were shown as a U-shaped curve: 1.13 (1.04-1.22), 1.00 (reference)
and 1.24 (1.08-1.41) for GT1, GT3 and GT5, in that order. However, positive and negative relations to
risk were observed for GT1 in AG2, GT3 in AG3 and GT5 in AG1 [1.29 (1.11-1.49), 0.85 (0.73-0.98)
and 1.76 (1.29-2.40); Pinteraction <0.05], respectively. In all women, an increased risk was observed [1.20
(1.06-1.36)] for GT5, whereas the adORs were 0.84 (0.73-0.97) and 0.83 (0.72-0.96) for GT2 and GT3
in AG3 and 1.36 (1.10-1.69) for GT5 in AG2 (Pinteraction <0.05), respectively.
Conclusions: The present study demonstrated both positive and negative relations to GT for prevalent
of obesity in gender-age specific groups, but causal relationships might be reversed because health
information of GT has been disseminated. Therefore, prospective studies are need to clarify the
relationships.
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It has been reported that people who keep many teeth have a long healthy life expectancy. Green tea
has been explored in the recent years for its beneficial effects on oral health, but the association between
green tea consumption and number of teeth remains unclear. We aimed to investigate whether green tea
intake frequency is associated with the risk of tooth loss in Shizuoka, where consumption of green tea
is one of the highest in Japan.
The design of this study was carried out cross-sectionally in 2015 to 2017. The subjects were 855 (371
males, 484 females) adults aged 20 to 69 living in Shizuoka, Japan. The subjects completed the selfadministered questionnaire consisting of sex, marital status, education, household income, smoking,
drinking, diabetes, oral health behaviors, self-reported tooth loss and intake of green tea a day. We
stratified subjects into two groups with 19 or fewer teeth and 20 or more teeth. Then, chi-square tests,
logistic regression were conducted for these two groups. The covariates are sex, age, marital status,
education, and household income.
People who hardly drink green tea have an increased risk of tooth loss compared to people who drink
4 or more cups a day. The multivariate odds ratios of having 19 or fewer teeth was 2.37 times as great
in cases with green tea consumption of 4 cups/day or more as in cases with consumption of 0 cup/day
(95% confidence intervals, 1.26 ± 4.45).
This result suggests that green tea intake may have preventive effects on tooth loss.
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Green tea (Camellia sinensis) is a beverage that provides beneficial health effects. Although most
research has described its effects based solely on brewed leaves or leaf extracts, we focused on tea
roots because they biosynthesize a rare amino acid (theanine) and transfer it to the leaves. Theanine,
which is easily absorbed by the intestine, can cross the blood-brain barrier and exhibits a
neuroprotective effect in human brains. In this study, we elucidated the functional significance of tea
roots by chronically administering the extract of hydroponically-cultured roots to aged rats and
determined the effects on the cognitive and emotional functions of aged rats.
Tea plants were cultivated in nutrient solutions under a controlled condition in an incubator for
several months. The roots were collected for research applications. We analyzed the amino acids by an
automatic amino acid analyzer and other components of the tea roots using LC/MS/MS or ICP/MS.
Aged rats (males, Wister, 18-19 months years old) were allowed free access to tap water that included
root extracts for two months, and then we gave them the object recognition test (ORT) to determine
the effect of the roots on their recognition memory.
The rats that drank water that had absorbed the root extracts showed less anxiety, reduced tension,
and improved recognition memory in a dose-dependent manner than the control rats that only drank
tap water. Although the hydroponic tea roots contained a higher concentration of theanine than the
soil-cultivated roots, the amino acid and mineral compositions of the roots are different from those of
the leaves. The roots possess a unique ingredient that might exhibit a specific property. Our results
suggest that tea root is a novel food material whose physiological function improves human brain
dysfunction other than tea leaves.

The relationship between Cognitive function and Cognitive Reserve in
Community-dwelling elderly Japanese adults
Seima Sato, Chiaki Yagura
Department of Physical Therapy, School of Rehabilitation Sciences, Seirei Christopher University

Hamamatsu City, Shizuoka, 433-8558, Japan

The Montreal Cognitive Assessment (MoCA) is known to have discriminative power for patients with
Mild Cognitive Impairment (MCI). Recently Cognitive Reserve (CR) has been introduced as a factor
that compensates cognitive decline. The purpose of this study was to prove association between
cognitive function and cognitive reserve in elderly adult resident in Iwata City. MoCA-J and the
Cognitive Reserve Index questionnaire (CRIq) were administered to 42 (21 male, 21 female)
participants in Seminar Club of Iwata City. Correlation analysis of MoCA-J and CRIq scores were
performed.
The results of this study, MoCA-J was correlated with age (r=-0.49, p<0.001), total CRI score (r=0.47,
p<0.002), CRI-Education (r=0.41, p<0.008), CRI-Leisure Time (r=0.42, p<0.005) in all subjects. The
correlation with MoCA-J and age (r=-0.56, p<0.009), total CRI score (r=0.57, p<0.008) in male subjects
were similar to all subjects. In female subjects, MoCA-J was only correlated with CRI-Leisure Time
(r=0.53, p<0.013).
Age and CR reflect early cognitive decline. Also, this study was suggested that factors that prevent
cognitive decline were related to education and leisure activities. In particular, leisure activities for male
and female were considered to be a very important factor because of their relationship with cognitive
function. Leisure activities may increase CR and prevent cognitive decline.Therefore, participation in
leisure activities may be necessary to prevent cognitive decline. Furthermore, other differences in
sections between male and female may be influenced by the historical background. In conclusion, this
study may provide valuable insight for future, large community-based studies of early cognitive decline
and CR.
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Wearable activity trackers are newly emerging technologies with the anticipation for
successfully supporting aging-in-place. Particularly, we can wear the watch-type active tracker, such as
Apple Watch and Xiaomi Band, easily, and do not feel sense of incongruity. However, the validity of
energy expenditure and step counts of wrist-worm activity tracker is not clear. The purpose of this study
was to assess validity of wrist-worm activity tracker by comparing energy consumed and step counts of
waist-worm active tracker. Subjects were 4 university students.
Participations used Active Style Pro (Omron, HJ-750c) as waist-worm activity tracker and
Xiaomi Band 3 (Xiaomi, HMI-AFB01BK) as wrist-worm activity tracker. They wore active two type of
active tracker from seven days to ten days. The data of low one-day physical activity were excluded
from an analysis. The results of this study, energy expenditure of Xiaomi Band 3 was significantly lower
than Active Style Pro (p<0.01). On the other hand, Steps counts of one-day was significantly higher than
Active Style Pro (p<0.01). Energy expenditure of Xiaomi Band 3 and Active Style Pro were significantly
corelated (r=0.90, p<0.01). Step counts of one-day of Xiaomi Band 3 and Active Style Pro were
significantly corelated (r=0.87, p<0.01).
Measurements of energy expenditure and step counts were difference between Xiaomi Band 3
and Active Style Pro. There are several reasons that may account for underestimation and overestimation.
As regards step counts, the overestimation is explained by the different location of worm activity
trackers. As regards energy expenditure, underestimation may be explained by the different
measurement limits of exercise intensity. On the other hand, the results of correlation between Xiaomi
Band 3 and Active Style Pro indicated that Xiaomi Band 3 may be effective for approximate
expectations of energy expenditure and step count of one-day in free-living conditions. Therefore,
economical wrist-worm activity tracker was thought to be understand physical activity roughly in daily
living.
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Objective: Abdominal aortic aneurysm (AAA) is a common disease among elderly
individuals, which involves the progressive dilatation of the abdominal aorta as a consequence
of degeneration. Currently, surgical repair is the only available method of treatment since lack
of knowledge regarding the pathogenesis of AAA has hindered the development of suitable
medical treatments. It has been reported that incomplete vasa vasorums (VVs) are formed and
increased in arteriosclerotic lesions as they progress. On the other hand, although VV decreases
in AAA lesions have been reported, the characteristics of the VV in AAA remain unclear.
Therefore, changes in the number and size of the VV with the AAA development were analyzed
in this study. Furthermore, changes in vascular endothelial progenitor cells, which are
considered to be involved in angiogenesis, were examined.
Methods: Abdominal aortic tissue was harvested either from autopsy (control) or
during open-repair surgery for AAA. AAA lesions were analyzed in three parts: non-aneurysm,
middle of aneurysm, and aneurysm. These tissues were histologically analyzed by HE staining
and immunostaining using antibodies against von Willebrand factor (vascular endothelial cell
marker), CD34 (vascular endothelial progenitor cell marker) and ss-DNA (apoptosis marker),
and these stained specimens were measured by image analysis softwares (GIMP and Image J).
Results and Conclusions: VVs were observed in normal abdominal aortae and AAA
lesions, and there were no significant changes in the number of VVs in the medial-adventitia
border area of aorta. Since increase in blood vessel perimeters were observed in AAA, it was
considered that VVs in AAA is enlarged. CD34 positive (vascular endothelial progenitor) cells
were observed in the adventitial area of norma aortal and AAA lesion, but these CD34 cells
were greatly reduced in AAA lesion. Furthermore, apoptosis were observed in vascular
endothelial cells and CD34 positive cells in AAA lesions. Taken together, it is suggested that
changes in VV characteristics and AAA development may be closely related.
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DNA is constantly damaged by internal and external factors such as reactive oxygen species
(ROS), chemicals, and UV radiation, resulting that DNA damage causes cell death or oncogenesis.
DNA damage checkpoint leads cell cycle arrest to give an opportunity to repair DNA damage. 9-1-1
and RHINO have a crucial role in the ATR-CHK1 pathway of DNA damage checkpoint. 9-1-1 is the
ring-shaped heterotrimer composed of RAD9, RAD1, and HUS1. RHINO is an adopter protein which
interacts with 9-1-1. Though 9-1-1-RHINO complex activates DNA damage checkpoint, its molecular
mechanism is less understood. Recently, we determined the structure of 9-1-1-RHINO complex and
revealed interactions between RAD1 subunit and RHINO. Three polar amino acid residues (K155,
R244, and Q254) and three hydrophobic amino acid residues (F64, M256, and F266) of RAD1
contributed to make electrostatic and hydrophobic interactions, respectively.
Here we report results of interaction analysis between 9-1-1 and RHINO by the gel filtration
column chromatography. Two triple mutations in the RAD1 subunit, K155A/R244A/Q254A and
F64A/M256A/F266A, diminished interactions of 9-1-1 with RHINO, although wild type of 9-1-1
interacted with RHINO, suggesting that electrostatic and hydrophobic interactions of RAD1 are
crucial to form 9-1-1-RHINO complex. Taken together with these results, the mechanism underlying
interaction between 9-1-1 and RHINO will be discussed in this presentation.
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Sialidase, which removes sialic acid from sugar chains, has been reported to be involved in insulin
sensitivity. We previously found that 2-deoxy-2,3-didehydro-D-N-acetylneuraminic acid (DANA) , a
sialidase inhibitor, promotes glutamate release from hippocampal neurons (J. Biochem., 2018). Because
synaptic vesicle exocytosis has many common processes with secretory granule exocytosis, including
docking, fusion and recruitment processes of vesicles at the plasma membrane, DANA is expected to
affect insulin secretion as well. In this study, we examined the effect of DANA on insulin secretion.
We developed a fluorescent dye BTP3-Neu5Ac which can visualize the enzyme activity of sialidase
with high sensitivity on mammalian tissues. As the result of staining in mouse pancreas with 1 mM
BTP3-Neu5Ac, intense sialidase activity was detected in the pancreatic islets. Insulin secretion from
SDQFUHDWLFȕFHOOOLQH (INS -1D) by high glucose stimulation was enhanced by DANA. In addition, under
low glucose conditions, insulin secretion was not enhanced by DANA. In the glucose tolerance test in
mice (C57BL / 6J), increase in blood insulin level was enhanced by tail vein injection of DANA,
resulting in suppression of increase in blood glucose level. After fasting the mouse for 24 hours, insulin
level, however, was not changed by DANA. Expression level of sialic acid in mouse pancreatic islets
detected by histochemical lectin staining with maackia amurensis was increased after administration of
DANA. We found that DANA is not to affect insulin sensitivity. The sialidase isozymes involved in
insulin secretion were found to be Neu1 and Neu3. Therefore, DANA is useful for antidiabetic treatment
with low risk of hypoglycemia.
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Introduction: Cardiomyocyte hypertrophy is a common type of cardiac remodeling during the
development of heart failure. The control of cardiomyocyte hypertrophy may lead to the
pharmacological strategy for heart failure. The cooperation with an intrinsic histone acetyltransferase
(HAT), p300, and GATA4 is one of the critical events for pathological cardiomyocyte hypertrophy and
the development of heart failure in vivo. To investigate precious mechanism of p300/GATA4 pathway
for cardiomyocyte hypertrophy, we purified and identified 73 GATA4 binding proteins by LC-MS/MS.
Ini1, a component of the SWI/SNF complex, is a novel GATA4-binding partner. However, the role of
Ini1 in p300/GATA4 pathway and cardiomyocyte hypertrophy is unknown.
Methods and Results: Glutathione S-transferase pull-down assays showed that Ini1 directly bound
not only to GATA4 but also to p300. In vitro binding assay using deletion mutants of Ini1 and GATA4
revealed that the Repeat I domain of Ini1 interacted with GATA4, C-terminal zinc finger domain of
GATA4 interacted with Ini1, and the Repeat II domain of Ini1 bound to the C/H-3 domain of p300. In
HEK293 cells, the overexpression of Ini1 inhibited both a p300-induced increase in the acetylated
state of GATA4 and p300/GATA4-induced atrial natriuretic factor (ANF) and endothelin-1 (ET-1)
promoter activations. Conversely, the knockdown of Ini1 by siRNA enhanced p300/GATA4-induced
ANF and ET-1 promoter activations. In cardiomyocytes, the overexpression of Ini1 significantly
repressed phenylephrine-induced hypertrophic responses such as myofibrillar organization, increase in
cell size, and activation of ANF and ET-1 promoters in cardiomyocytes.
Conclusions: These results suggest that Ini1 plays an inhibitory role in cardiomyocyte hypertrophy by
suppressing p300/GATA4-dependent transcription. Therefore, Ini1 may be a novel target of heart
failure therapy due to its inhibition of GATA4 acetylation.
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Background: Malignant neoplasms have been the most common cause of death in Japan, and the
number of deaths from cancers has subsequently increased. Doxorubicin is widely prescribed for the
treatment of several solid tumors such as breast, ovary, and gastrointestinal in both adults and children.
While an effective anti-tumor agent, doxorubicin causes cumulative and dose-dependent cardiotoxicity,
ranging from occult changes in myocardial structure and function to severe cardiomyopathy and
congestive heart failure. Thus, the compound which decrease doxorubicin-induced cardiotoxicity
while preserving its anti-tumor activity may possess therapeutic advantage. In this study, we found
potential compounds from natural products that can decrease a cardiotoxicity using H9C2 cells and
investigated these effects on doxorubicin-induced cardiomyopathy in vivo.
Methods and Results: To identify the compounds which decrease doxorubicin-induced cardiotoxicity,
we performed the screening approach using MTT assay. H9C2 cardiomyoblast cell lines were seed in
24 well plate in overnight, pre-treated with natural product library, and stimulated with 1 ȝM
doxorubicin. After 24 hours incubation, survival cells were evaluated by MTT assay. Based on these
results, we found that two compounds (Compound A and Compound B) dose-dependently decreased
doxorubicin-induced cardiotoxicity in H9C2 cell. To investigate the effects of Compound A and
Compound B on doxorubicin-induced cardiomyopathy in vivo, we performed animal experiments
using C57BL6 mice. The mice were pre-treated with Compound A (20 mg/Kg/day), Compound B
(400 mg/Kg/day), and vehicle for 15 days and stimulated with doxorubicin (20 mg/Kg)

by

intraperitoneal administration. The survival ratio of both Compound A and Compound B-treated group
were significantly improved compared to vehicle-treated group. Echocardiographic analysis at 1 week
after doxorubicin stimulation showed that Compound A and Compound B significantly improve
doxorubicin-induced systolic dysfunction and development of heart failure.
Conclusions: In this study, we found that two novel compounds decrease doxorubicin-induced
cardiotoxicity in vitro and in vivo. These compounds might possess therapeutic potency to reduce
doxorubicin-induced cardiotoxicity in patients with cancer.
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Heart failure is a global health problem due to its mortality and decreased quality of life. Cardiac
hypertrophy and fibrosis are known to be important risk factors in the progression of heart failure, but
the prevention targeting these processes have not yet been developed. It has been shown that Zerumbone
(Zer) exhibits multiple biological activity such as anti-inflammation, anti-oxidant, and anti-tumor
activity. However, it remains still unclear whether Zer suppresses cardiac hypertrophy and fibrosis. The
purpose of this study was to investigate whether a natural compound Zer inhibits cardiomyocyte
hypertrophy, fibrosis and heart failure.
In cultured cardiomyocytes from neonatal rats, the treatment with Zer (0.3-3 μM) significantly
suppressed PE-induced cardiomyocyte hypertrophy, gene transcriptions of ANF and BNP, and
phosphorylation of Akt. In primary cultured cardiac fibroblasts, Zer (0.3-3μM) significantly suppressed
TGF-ȕ-induced L-Proline incorporation in a dose dependent manner. Additionally, the treatment with
Zer significantly suppressed TGF-ȕ-induced fibrotic responses. C57BL/6j male mice were subjected to
sham or transverse aortic constriction (TAC) operation. The mice were orally administrated with vehicle
or Zer for 8 weeks as follows:

sham-vehicle, TAC-vehicle, TAC + Zer 20 mg/kg/day.

Echocardiographic analysis showed that Zer improves pressure overload-induced left ventricular
dysfunction. Cardiac hypertrophy induced by TAC was significantly suppressed by the Zer treatment.
Consistently with this result, the expression of the hypertrophic genes was significantly suppressed by
the Zer treatment. Additionally, cardiac fibrosis induced by TAC was significantly suppressed by the
Zer treatment. Zer significantly inhibited pressure overload-induced phosphorylation of Akt.
In conclusion, Zer inhibited cardiomyocyte hypertrophy, cardiac fibrosis and heart failure, suggesting
that it has potential as a novel agent for heart failure prevention and might contribute health and longevity.
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Background: Hypertrophic stimulus such as hemodynamic overload activate cardiac signaling
pathway, finally reach the nuclei and change the pattern of gene expression associated with
cardiomyocyte hypertrophy. This hypertrophy eventually leads to systolic dysfunction and
decompensated heart failure. Nuclear acetylation is one of critical events that activate these
hypertrophic response genes expression, and mediated, in part, by an intrinsic histone acetyltransferase
(HAT) such as a coactivator p300. Our previous study demonstrated that p300-HAT activity might be a
pharmacological target for the development of heart failure. However, the up-regulation mechanism of
p300-HAT activity has been unknown well. In this study, we identified novel p300 binding proteins by
an affinity purification from mouse hearts and investigated the function of these proteins during
hypertrophic responses in cardiomyocytes.
Methods and Results: To purify novel p300 binding proteins, we have generated cardiac specific
FLAG-p300 overexpressing mice. The protein fractions from these mice and wild-type mice were
mixed with anti-FLAG-M2 agarose and binding proteins were eluted by a FLAG peptide. By
LC-MS/MS analysis, we identified novel 553 p300 binding proteins including several unique kinases,
phosphatases, methyltransferase, and transcriptional regulators. We focus on p300 binding protein 1
(BP1) which belongs to a serine/threonine kinase involved in the cellular stress response pathway and
p300 binding protein (BP2) which belongs to a protein methyl-transferase. The role of both BP1 and
BP2 on p300-HAT activity and cardiomyocyte hypertrophy was still unclear. In cardiomyocytes, the
knockdown of BP1 increased cardiomyocyte cell size and myofibrillar organization. This phenotype
were canceled by the knockdown of p300. The knockdown of BP2 prevented PE-induced
cardiomyocyte hypertrophy.
Conclusions: We identified novel p300 binding proteins by proteomics approach. BP1 and BP2 might
possess an essential role on p300-dependent hypertrophic responses in cardiomyocytes.
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Introduction:Heart failure is a leading cause of death in the world. Since the number of patients is
increasing in the world including Japan, the overcome of heart failure is a problem for health and
longevity. Cardiomyocyte hypertrophy is known to be an important risk factor in the development of
heart failure. In addition, the histone acetyltransferase (HAT) activity of p300 has a crucial role in the
process. Therefore, regulating cardiomyocyte hypertrophy and HAT activity of p300 may be a
pharmacological target for heart failure therapy. For example, we previously showed that curcumin,
extracted from turmeric, suppressed carciomyocyte hypertrophy in vitro and the development of heart
failure in vivo, and inhibited HAT activity of p300, suggesting that natural extracts possess therapeutic
potency for heart failure.
Purpose: The purpose of this study is to investigate the effect of natural extracts, extracts A and extracts
B, on cardiomyocyte hypertrophy and HAT activity of p300 in vitro.
Methods and Results: Primary cultured cardiomyocytes from neonatal rats were treated with natural
extracts and stimulated with phenylephrine (PE). Cell surface area and gene transcription of atrial
natriuretic factor (ANF) and brain natriuretic peptide (BNP) were examined. The treatments with extracts
A at 1000ȝJPO and extracts B at 1000ȝJPO significantly suppressed PE-induced cardiomyocyte
hypertrophy and the gene transcription of ANF and BNP. To investigate whether natural extracts directly
inhibit HAT activity of p300, an in vitro HAT assay was performed. Extracts A significantly suppressed
HAT activity of p300 in a dose dependent manner.
Conclusions: we showed that extracts A and extracts B suppressed cardiomyocyte hypertrophy in
primary cultured cardiomyocyte. As regards extracts A, cardiomyocyte hypertrophy was suppressed via
inhibiting HAT activity of p300. These findings suggest that extracts A possess therapeutic potency for
heart failure.
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Introduction: In the development of heart failure, hypertrophic signals, such as hemodynamic overload, are
transmitted to the nuclei of cardiomyocytes, which changes patterns of gene expression, causing the
development of heart failure. During this process, the zinc finger protein GATA4 associates with the
intrinsic histone acetyltransferase p300 and regulates myocardial transcriptional activity in response to
hypertrophic stimuli. However, how the GATA4 regulates transcriptional activity is still unknown.
Methods and Results: A GST pull-down assay demonstrated that GATA4 formed homo-dimerization, and
acetylation site was required for this dimerization.

Immunoprecipitation and western blotting using

nuclear extract from HEK293T cells expressing GATA4 showed that co-expression of p300 increased the
formation of the GATA4 homo-dimer as well as GATA4 acetylation. Next, co-expression of p300 with

GATA4 increased GATA4 dimerization and acetylation. Overexpression of the deletion mutant
containing a 3xGATA4 dimerization domain (3xG4D) both prevented p300-induced GATA4
dimerization despite GATA4 acetylation, and inhibited p300/GATA4-induced ANF and ET-1 promoter
activity. Finally, we developed an assay for discovering compounds that inhibit the dimerization of GATA4
using a Split-GFP method. The results showed that the overexpression of p300 induced the GFP signal.
Conclusions: These results suggest that the GATA4 from 308 to 326 is required for the formation of a
GATA4 homo-dimer and may act as a dominant negative mutant. We have developed an easily-performed
assay for discovering compounds that inhibit the dimerization of GATA4 using a Split-GFP method. The
use of this assay to find low molecular compounds like 3xG4D that inhibit GATA4 dimerization is
expected to lead to the development of new heart failure drugs.

Omega-3 fatty acids, EPA and DHA, Repress p300-HAT-induced
Hypertrophic Responses and Prevent MI-induced
Development of Heart Failure (*)
Ayumi Katayama1, Yoichi Sunagawa1,2,3, Masafumi Funamoto1,2, Kana Shimizu1,2,
Mai Gempei1, Yusuke Miyazaki1,2,3, Yasufumi Katanasaka1,2,3, Nurmila Sari1,
Satoshi Shimizu1, Hiromichi Wada2, Koji Hasegawa1,2, Tatsuya Morimoto1,2,3
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Introduction: The histone acetyltransferase (HAT) activity of p300 has a crucial role in the development
of heart failure. Although many studies have shown a cardioprotective effect of eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA), omega-3 fatty acids, but little is known about the effects of
these acids on cardiomyocyte hypertrophy. This study investigated whether EPA and DHA inhibited
cardiomyocyte hypertrophy and compared the effects of these acids on the development of heart failure
in rats with myocardial infarction (MI).
Methods and Results: First, to compare the effects on hypertrophic responses, neonatal rat cultured
cardiomyocytes were stimulated with 30 μM phenylephrine (PE) in the presence or absence of EPA or
DHA. Both acids significantly inhibited PE-induced hypertrophic responses. In addition, EPA and DHA
repressed to the same extent the PE-induced acetylation of histone-3 in cardiomyocytes. Next, an in
vitro HAT assay was performed to determine the direct inhibition of p300-HAT activity. The results
revealed that EPA and DHA significantly inhibited p300-HAT activity. Moreover, to assess whether EPA
and DHA suppress p300-HAT activity directly in cultured cardiomyocytes, p300 was overexpressed in
myocardial nuclei. Treatment with EPA or DHA inhibited the overexpression of p300-induced
cardiomyocyte hypertrophy in cultured cardiomyocytes. Finally, MI-operated rats (FS < 40%) were
randomly assigned to 3 groups; vehicle, EPA (1 g/kg) and DHA (1 g/kg). One week after operation, oral
administrations were repearted for 6 weeks. Echocardiographic analysis demonstrated that EPA and
DHA significantly improved MI-induced cardiac dysfunction.
Conclusion: These results demonstrate that EPA and DHA suppress hypertrophic responses to the same
extent, through the direct inhibition of p300-HAT activity and represses MI-induced development of
heart failure.

Design and synthesis of novel linker-payload with S-trityl-L-cysteine
derivative for antibody-drug conjugates (*)
Taiki Ichida, Ryota Fukai, Yumeka Ikeda, Naohisa Ogo, Nao Miyoshi, and Akira Asai
Center for Drug Discovery, Graduate Division of Pharmaceutical Sciences, University of Shizuoka
Shizuoka City, 422-8526, Japan


Antibody-drug conjugates (ADCs) are expected as a promising class of anticancer drugs. ADCs consist
of three components, a monoclonal antibody specific to antigens present on cancer cells, cytotoxic agent
(payload), and chemical linker, and thus enable pinpoint delivery of payloads to target cancer cells. At
present, four types of ADCs such as brentuximab vedotin and trastuzumab emtansine have been approved.
However, the cytotoxic payloads in these ADCs are limited to tublin binders or DNA interacting agents.
Therefore, the development of new payload with a novel mode of action is required.
We have previously found S-trityl-L-cysteine (STLC) derivatives as potent cytotoxic agents through the
structural optimization of STLC targeting kinesin spindle protein (KSP). Inhibition of KSP causes mitotic
arrest and apoptotic cell death, which independent of tubulin inhibition. The representative STLC
derivatives inhibited cancer cell growth as potent as clinical entered KSP inhibitors, and significantly
suppressed tumor growth in the xenograft model.
In order to expand the therapeutic potential of ADCs, and selective delivery of STLC derivatives to
cancer cells, we attempted to design and synthesis of novel ADC linker-payloads with STLC derivatives.
At first, in silico docking study of the derivatives with KSP was performed to investigate the linker
attachment site. Based on the results and previously found SARs, we selected the carboxylic group of the
STLC derivative to retain the potency as payload. Then, non-cleavable PEG linker was introduced to the
carboxylic group of the derivative. We are now trying to chemical modification of the end of the linker to
activated carboxylic acid esters to conjugate with lysine residues of antibodies by amide coupling. Design,
synthesis and biological activity of the intermediates of novel linker-payload with STLC derivative will
be presented.

Effect of Epirubicin on Regulatory T Cell Activity. (*)

Takumi Saito, Hisashi Murakami, Shingo Kousaka, Nao Miyoshi, Hajime Kashima,
Daisuke Muraoka, Naohisa Ogo, Akira Asai
Center for Drug Discovery, Graduate Division of Pharmaceutical Sciences, University of Shizuoka
Shizuoka City, 422-8526, Japan

Forkhead box protein p3 (Foxp3) is crucial to the development and suppressor function of
regulatory T cells (Tregs) that have a significant role in tumor-associated immune suppression.
Development of small molecule inhibitors of Foxp3 function is therefore considered a promising
strategy to enhance anti-tumor immunity. In previous study, we developed a novel cell-based assay
system in which the NF-ț%OXFLIHUDVHUHSRUWHUVLJQDOLVVXSSUHVVHGE\WKHFR-expressed Foxp3 protein.
Using this system, we screened our chemical library consisting of approximately 2,100 compounds and
discovered that a cancer chemotherapeutic drug epirubicin restored the Foxp3-inhibited NF-ț%DFWLYLW\
in a concentration-dependent manner without influencing cell viability.
Based on those finding, we next investigated the effect of epirubicin on Treg in vitro and in
vivo. Epirubicin inhibited the suppressor function of murine Tregs and thereby improved proliferation
of CD8-positive T cells in vitro. In addition, Administration of low dose epirubicin into tumor-bearing
mice modulated the function of immune cells at the tumor site and promoted their IFN-Ȗ and IL-2
production without direct cytotoxicity. Furthermore, epirubicin decreased the expression of Tregassociated markers CTLA-4 and CD25 within lymph node.
Together with these results, I will show some results including the effect of epirubicin on other
immune cells in vivo. The possibility of crosstalk between Tregs and other immune cells in tumor
microenvironment will be also discussed in my presentation.


Relationship between myelosuppression and plasma total or free
concentration of paclitaxel after administration of nanoparticle albuminbound paclitaxel(*)
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Yasuharu Yazawa1, Takashi Osawa1, Yoshiyuki Kagawa1
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Paclitaxel (PTX) is one of the most widely used drugs for the treatment of various kinds of cancers,
including non-small cell lung and pancreatic cancers. PTX is eliminated through hepatic oxidative
metabolism and biliary excretion, while renal excretion is a minor excretion route and contributes to
less than 10% of the total. PTX is metabolized through cytochrome p-450 (CYP), mainly via CYP2C8
to produce 6-Į-hydroxy-SDFOLWD[HO Į2+-PTX). Metabolites, including Į2+-PTX, have no
pharmacological activity. One of the dose-limiting toxicities of PTX is known to be myelosuppression.
Our previous study showed that pharmacokinetic parameters obtained 4 hours after the start of
conventional PTX (TaxolR) infusion could predict neutrophil reduction rate and the nadir count
(Cancer Chemother Pharmacol, 2018;81:399-411). Nanoparticle albumin-bound paclitaxel (nab-PTX)
is a new solvent-free formulation of paclitaxel that was developed to relieve toxicities associated with
solvents and to improve efficacy. No study has, however, investigated the relationship between
myelosuppression and pharmacokinetic parameters of PTX after the administration of nab-PTX. This
study aimed to explore the relationship between myelosuppression and total or free plasma
concentration of PTX and 6ĮOH-PTX after coadministration of nab-PTX and carboplatin or
gemcitabine (GEM).
Plasma concentrations of PTX, 6ĮOH-PTX, and GEM were measured using liquid chromatographytandem mass spectrometry (LC-MS/MS). Blood samples were collected one hour after administration
and centrifuged to obtain a plasma fraction. A free fraction was obtained from ultracentrifuged
(800,000 × g, 4.5 hours) plasma. Plasma and free fractions were extracted using a solid extraction
device, and paclitaxel-d5 was used as an internal standard. Plasma GEM samples were extracted by
liquid-liquid extraction and gemcitabine-13C,15N2 was used as an internal standard.
We found that relationships between plasma total and free concentration of PTX and the reduction of
neutrophil counts were different. Plasma free concentration of PTX correlated with some markers of
myelosuppression. These results indicated that measuring plasma free concentration is valuable to
predict the myelosuppression. Further studies with large patient size are needed to support the
discussion of this study.

YBX1, a novel PRMT5 targeted protein, is involved in cardiomyocyte
hypertrophy and myofibroblast differentiation in vitro (*)
Minori Sobukawa1, Yasufumi Katanasaka1,2,3, Satoshi Shimizu1, Masafumi Funamoto1,2,
Kana Shimizu1,2, Nurmila Sari1, Yusuke Miyazaki1,2,3, Yoichi Sunagawa1,2,3, Hiromichi
Wada2, Koji Hasegawa1,2, Tatsuya Morimoto1,2,3
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Suruga-ku, Shizuoka, 422-8526, Japan, 2 Division of Translational Research, Kyoto Medical Center, 1-1
Mukaihata-cho Fukakusa, Fushimi-ku, Kyoto, 612-8555, Japan, 3 Shizuoka General Hospital, 4-27-1 Kita
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Since heart failure is a leading cause of death and associated with aging, the improvement of
prevention and therapeutics is critical for healthy and longevity. Pathological stresses such as
hypertension and myocardial infarction induces cardiac hypertrophy and fibrosis, leading to heart
failure. We have found that protein arginine methyltransferase 5 (PRMT5) accelerates cardiac
hypertrophy and fibrosis in transgenic mouse, however, it is still unknown the molecular mechanism
by which PRMT5 regulates cardiac hypertrophy and fibrosis. The purpose of this study is to identify
novel PRMT5 target molecules in order to clarify the molecular mechanism.
We examined PRMT5-binding protein through a proteomic approach and identified Y-box
binding protein 1 (YBX1), which is known to regulate histone acetyltransferase activity, as a novel
binding protein of PRMT5. GST pulldown and in vitro methylation assays revealed that PRMT5
bound to and methylated YBX1. The functions of YBX1 were examined in primary cultured
cardiomyocytes and cardiac fibroblasts. Primary cultured neonatal rat cardiomyocytes were stimulated
with phenylephrine (PE) and cardiomyocyte surface area was measured. The knockdown of YBX1
was significantly suppressed PE-induced cardiomyocyte hypertrophy. Cultured cardiac fibroblasts
from neonatal rats were stimulated with transforming growth factor-ȕ 7*)-ȕ  WR LQGXFH ILEURWLF
phenotype. L-Proline incorporation, a representative indicator of collagen synthesis, was examined by
liquid scintillation counter with [3H]-labeled L-3UROLQH $GGLWLRQDOO\ Į-SMA expression, a
representative indicator of differentiation to myofibroblasts, was examined by Western blotting and
real time PCR. TGF-ȕ-stimulation induces these fibrotic phenotypes in cultured cardiac fibroblasts.
The knockdown of YBX1 significantly suppressed TGF-ȕ-induced L-Proline incorporation and
Į-SMA protein and mRNA expression.
In summary, YBX1 was identified as a novel PRMT5-binding and methylated protein and the
knockdown suppressed cardiomyocyte hypertrophy and myofibroblast differentiation suggesting that it
functions as a progression of cardiac hypertrophy and fibrosis.

The formation of p300/BRG1 Complex promote Acetylation of Histone
H3 Globular Domain in Heart Failure (*)
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Masafumi Funamoto, 1,2,3Yoichi Sunagawa, 1,2,3Yasufumi Katanasaka, 1,2Kana Shimizu,
1,2,3

Yusuke Miyazaki, 1Nurmila Sari, 1,2Satoshi Shimizu, 2Hiromichi Wada, 1,2Koji
Hasegawa, 1,2,3Tatsuya Morimoto

1 Division of Molecular Medicine, Graduate School of Integrated Pharmaceutical and Nutritional
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Background: Epigenetics attracts attention as a new mechanism of heart failure. In the
past, histone acetylation was examined for the tail domain such as H3K9. Recently, the
globular domain (H3K122) is discovered as a new acetylation site by p300, a lysine
acetyltransferase. While the acetylation of tail domain activates transcription by
collecting effectors, the acetylation of globular domain directly activates transcription
by destabilizing histone-DNA binding without effectors. However, the acetylation in
histone H3 globular domain in heart failure has not been investigated.
Aim: We focus on the differences in histone acetylation domain and examine histone
acetylation in heart failure.
Methods and Results: Western blotting (WB) and chromatin-immunoprecipitation
(ChIP) assays indicated that the acetylation levels of H3K9 and H3K122 increased onto
ANF and BNP promoters in cardiomyocytes. The p300 knockdown in cardiomyocytes
inhibited these acetylation levels. Conversely, p300 overexpression in cardiomyocyte
enhanced these acetylation levels. In Dahl-salt sensitive rats, in vivo ChIP assays
revealed that the acetylation of H3K9 onto ANF and BNP promoters was increased at
the left ventricular hypertrophy (LVH) stage with preserved systolic function. The
acetylation of H3K122 was increased at the heart failure stage with systolic dysfunction.
However, the recruitment of p300 did not differ in both stages. Interestingly, the
recruitment of BRG1, a main component of the SWI/SNF complex, was increased at the
heart failure stage compared to the LVH stage. IP-WB showed that synthesis between
p300 and BRG1 was enhanced in heart failure stage. Finally, the BRG1 knockdown in
cardiomyocytes inhibited the acetylation of H3K122 but not change that of H3K9.
Conclusion: The acetylation of H3K122 are enhanced via the formation of p300/BRG1
complex in heart failure. This mechanism may be a key event in heart failure.

Pyrazole Curcumin suppressed cardiomyocyte hypertrophy through the
inhibition of the binding between Cdk9 CyclinT1 (*)
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Introduction: The naturally-occuring compound Curcumin (CUR) isolated from Curcuma longa
possesses several pharmacological properties, including p300-specific histone acetyltransferase (HAT)
inhibitory activity. Our previously study revealed that CUR prevented the development of cardiac
hypertrophy by inhibiting p300-HAT activity. Prenylated pyrazol curcumin (PPC) and Pylazole
curcumin (PyrC) are CUR derivatives that have been said to have anti-inflammatory activity compared
to CUR. Although, the bioactivity of these two derivatives in cardiomyocytes have not been
investigated.
Purpose: This study is to focus on PPC and PyrC, which are CUR derivatives, and investigate their
effects on p300-HAT activity and cardiomyocyte hypertrophy.
Methods and Results: First, the effect of CUR, PPC, PyrC on cultured primary cardiomyocytes was
examined. In cardiomyocytes, 3 μM of PyrC suppressed phenylephrine (PE)-induced increase in the
cell size and hypertrophic response gene transcriptions to the same extent of 10 μM of CUR. Same
dose of PyrC and CUR also suppressed histone H3K9 acetylation. PPC did not affect these responses.
In contrast to the result of cultured cardiomyocyte, the result of in vitro HAT assay revealed that PyrC
did not inhibited p300-HAT activity. It is reported that Cdk9, one of the elements which regulates
p300-HAT activity, phosphorylates and activates p300. Cdk9 shows kinase activity by binding
CyclinT1. The result of Western Blot revealed that PyrC inhibited this binding at a lower dose than
CUR.
Conclusions: A low dose of PyrC compared with CUR repressed cardiomyocyte hypertrophy.
However, PyrC did not suppressed p300-induced histone H3K9 acetylation in in vitro HAT assay,
while suppressed PE-induced histone H3k9 acetylation in cardiomyocyte. It was suggested that PyrC
exerts this effect by reducing the activity of Cdk9.

Additional studies are required to synthesize more

effective therapeutic medication for heart failure using CUR as a lead compound.

Protective effect of sialidase activity during cerebral infarction(*)
Takahiro Kano1, Akira Minami1, Tadamune Otsubo2, Yuuki Kurebayashi1,
Tadanobu Takahashi1, Kiyoshi Ikeda2, Takashi Suzuki1
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Sialidase removes sialic acid residues in sialoglycoconjugates. We previously found that sialidase is essential
for hippocampal memory and synaptic plasticity. Enzyme activity of sialidase is rapidly increased in response
to neural excitation. Because sialic acid bound to gangliosides such as the tetra-sialoganglioside GQ1b is crucial
for calcium signaling and neurotransmitter release, neural activity-dependent removal of sialic acid may affect
hippocampal neurotransmission. In the present study, we investigated the desialylation by neural excitation
during FHUHEUDOLQIDUFWLRQDQGLW¶VUROHRQJOXWDPDWHUHOHDVH
For in vivo monitoring of desialylation on the cell surface at the hippocampus, the amount of free sialic acid
collected from the hippocampal extracellular space was measured using in vivo microdialysis. The hippocampus
was perfused with artificial cerebrospinal fluid (ACSF) and then injected with exogenous sialidase from
Arthrobacter ureafaciens (AUSA). Neu5Ac, the main molecular species of sialic acid, in the perfusate was
increased by AUSA injection. In contrast, Neu5Ac in the perfusate was decreased by novel sialidase inhibitor
2-deoxy-2,3-didehydro-D-N-propionylneuraminic acid. We next evaluated desialylation during cerebral
infarction. The Neu5Ac level as well as glutamate level in the hippocampal extracellular space was significantly
increased by was photochemically induced cortical infarction with the photosensitizing dye, rose bengal. In this
study, we also investigated the role of endogenous sialidase in glutamate release in the rat hippocampus. In the
hippocampal CA3 region, the extracellular glutamate level measured by in vivo microdialysis was significantly
increased by perfusion with sialidase inhibitors, 2-deoxy-2,3-didehydro-D-N-acetylneuraminic acid and 2deoxy-2,3-didehydro-D-N-glycolylneuraminic acid. These results indicate that sialidase activity is increased by
neural excitation during cerebral infarction, and that sialidase down-regulates glutamate release from
hippocampal neurons. Neural activity dependent desialylation by sialidase may be a negativefeedback factor
against presynaptic activity.

Protein arginine methyltransferase 5 regulates fibrotic gene transcription
and fibroblast activation during cardiac fibrosis (*)
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Heart failure is a leading cause of death in the world and a problem for health and longevity. Cardiac
fibrosis is a major risk factor for heart failure. During cardiac fibrosis, fibrotic gene transcription is
altered by various epigenetic modification. We have previously shown that protein arginine
methyltransferase 5 (PRMT5) is involved in the fibroblast activation induced by transformed growth
factor-beta (TGF-ȕ , however, the molecular mechanism and the function of PRMT5 in cardiac fibrosis
in mouse heart have not been elucidated. The purpose of this study is to clarify the molecular mechanism
and the function in cardiac fibrosis.
Primary cultured cardiac fibroblasts isolated from neonatal rats were pretreated with EPZ015666,
a PRMT5 inhibitor, or transfected with siRNA, and then added TGF-ȕ to induce fibrotic reaction.
Subsequently, we investigated the L-Proline uptake, which is an indicator of collagen synthesis, and the
expression of alpha-VPRRWKPXVFOHDFWLQ Į-SMA), an indicator of differentiation from fibroblasts to
myofibroblasts. L-3UROLQHXSWDNHDQGĮ-SMA expression significantly increased by TGF-ȕVWLPXODWLRQ
but these increases were suppressed by EPZ015666 pretreatment and knockdown of PRMT5. Similarly,
TGF-ȕ-induced fibrotic gene expressions such as FRO$ DQG Į-SMA were also suppressed by
EPZ015666 pretreatment. Furthermore, histone methylation fluctuation was investigated by chromatin
immunoprecipitation (ChIP). ChIP assay showed that trimethylation of histone H3K4 at the promoter
VLWHVRIFRO$DQGĮ-SMA was significantly increased by TGF-ȕ stimulation, but the increase in H3K4
trimethylation was suppressed by EPZ015666 treatment. We then prepared fibroblast-specific PRMT5
KO mice and investigated cardiac fibrosis after pressure overload. Cardiac dysfunction induced by
pressure overload was significantly improved by PRMT5 deletion. Histological analysis showed that
pressure overload-induced cardiac fibrosis was significantly inhibited in PRMT5 KO mice.
In conclusion, we showed that PRMT5 enhances the fibrotic gene transcription and fibrosis in vivo
through histone H3K4 trimethylation in TGF-ȕVLJQDOing and could be a new target for heart failure
treatment.

Nicotine affected neither cardiomyocyte death nor hypertrophy
of neonatal rat cardiomyocyte (*)
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Introduction: Smoking is the major risk factor for cancers, cardiovascular disease, and cerebrovascular
disease. Nicotine is well known as the most harmful ingredients in cigarettes. Although there are many
reports related on the effects of nicotine on cardiomyocytes, some reports showed that nicotine induces
cardiomyocyte apoptosis and other reports showed nicotine represses cardiomyocyte hypertrophy. The
purpose of this study was to investigate whether nicotine induce or suppress of cardiomyocyte death and
hypertrophy.
Methods and Results: First, we preformed MTT assay to evaluate the toxicity of nicotine in neonatal
rat primary cultured cardiomyocytes. Treatment of 1 mM nicotine for 24 hours induced no damage in
cardiomyocytes compared to control group. Next, we measured cardiomyocyte surface area.
Cardiomyocytes were treated with nicotine for 2 hours and subsequently stimulated with phenylephrine
for 48 hours. Cardiomyocytes were immunostaineGZLWKĮ-actinin antibody and measured cell surface
area. Nicotine treatment did not induce cardiomyocyte hypertrophy compared to control group.
Moreover, nicotine did not suppress phenylephrine-induced cardiomyocyte hypertrophy. Finally, we
investigate the toxicity of the heat-not-burn cigarette smoke extracts which contain nicotine. The results
of MTT assay on H9C2 cells revealed that the survival rate of heat-not-burn cigarette smoke extract
(CSE) was higher than that of burn cigarette.
Conclusion: Our results showed that nicotine had no effects in cardiomyocyte toxicity and hypertrophy.
Although both burn and heat cigarette CSE contain similar volume of nicotine, burn cigarette CSE
significantly reduced cell viability compared than heat cigarette CSE. These results indicate that nicotine
may have less effect on cardiomyocyte and cigarettes contain more high toxic compounds.

Analysis of the binding mechanism of influenza A virus HA and sulfatide (*)

Shunsuke Uchino¹, Yuuki Kurebayashi¹, Tadanobu Takahashi{, Nonoka Hayashi¹,
Kenta Oishi¹, Yu Fujita², Hiroaki Tokiwa² and Takashi Suzuki¹
¹School of Pharmaceutical Sciences, University of Shizuoka, ²College of Science, Rikkyo University
¹Shizuoka City, 422-8526, Japan, ²Toyoshima-ku, Tokyo, 171-8501, Japan

Influenza A virus (IAV) have two glycoproteins hemagglutinin (HA) and neuraminidase (NA) on
the viral surface membrane. It is widely known that HA play a critical role in viral infection by
binding to sialic acid-containing glycoconjugates on host cell membrane. We found that HA binds not
only to the viral receptor but also to 3-O-sulfated galactosylceramide (sulfatide) which is the sulfated
glycospingolipid, and the binding of HA expressed on the membrane surface of IAV-infected cells to
sulfatide promotes progeny IAV particle formation. Thus, inhibitor of HA-sulfatide complex formation
may be a novel drug that inhibits the formation of IAV particles. For inhibitor development, it is
important to elucidate the HA-sulfatide binding mechanism.
In this study, we estimated binding site of HA to sulfatide and analyzed the binding mechanism.
To identify the sulfatide-binding site on HA, we used baculoviral-protein expression system to
produce recombinant HA proteins with various amino acid residues substituted. By comparing the
sulfatide-binding activities between wild-type HA (wHA) and amino acid substituted HA (sHA)
proteins, we identified the amino acid residues that are important for binding to sulfatide. Moreover,
we produced recombinant IAV that have HA with amino acid substitution thought to be involved in
binding activity to sulfatide. We compared the sulfatide binding activity and viral replication between
IAV with wHA or sHA.
As a result of comparing sulfatide-binding activities of the HAs, the HA with an amino acid
substitution in lower region, showed lower sulfatide-binding activity. The results suggest that the
sulfatide-binding site located at the lower region in HA. Moreover, the recombinant IAV, which has
the amino acid substituted HA, was below in sulfatide-binding activity and viral replication compared
with the recombinant IAV with wild-type HA. These results suggest that lower region of HA binds to
sulfatide and is important for promoting viral replication.
In the future study, based on this binding mechanism of HA to sulfatide, we would like to explore
HA-sulfatide binding inhibitors and analyze the mechanism of promotion of viral replication through
HA-sulfatide binding.




Construction of norovirus protein expression system for research on human
norovirus infection (*)
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Human norovirus (HuNoV) is a typical cause of viral foodborne illness that causes acute
gastrointestinal inflammation. However, even after more than 40 years have passed since discovery of
norovirus, the mechanism of infection and pathogenesis has not been elucidated and therapeutic drugs
have not been developed yet. One of the reasons for the delay of progress is that a efficient HuNoV
artificial culturing methods have not been established. In this study, we tried to express a large amount of
HuNoV protein using the insect cell protein expression system for research on HuNoV infection. In
addition, using the recombinant HuNoV protein, we searched for molecules involved in norovirus
infection.
We cloned norovirus major capsid protein (VP1) gene from HuNoV genome, and a recombinant
baculovirus expression plasmid was constructed. After introducing the recombinant baculovirus
expression plasmid into insect cells, the expression of the VP1 protein in the culture supernatant was
confirmed. By using the recombinant protein, we tried to search host factors which are interacted with
VP1 protein.
Consequently, HuNoV VP1 protein showed the binding activity to the sulfated glycosphingolipid
3-O-sulfated galactosylceramide (sulfatide). Moreover, we tested the binding activity of VP1 protein to
galactosylceramide, which is a sulfatide precursor and does not have sulfate group, and heparin rich in
sulfate group. The binding activities to galactocylceramide or heparin were lower than that of sulfatide.
The results suggest that the binding property of VP1 to sulfatide is sulfatide-specific and sulfatide may be
involved with HuNoV infection.
It has been reported that sulfatide, which is suggested to bind to HuNoV protein in this study, is
involved in infection with influenza virus, human immunodeficiency virus. In the future study, we will
demonstrate the function of sulfatide in HuNoV infection using cells lacking or overexpressing sulfatide
synthase. Moreover, we will search for other molecules which interact with VP1 protein and we would
like to elucidate the mechanism of HuNoV infection.

Functional analysis of sulfatide in influenza B virus infection (*)
Keiko Sakakibara, Yuuki Kurebayashi, Tadanobu Takahashi
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Influenza is a respiratory infectious disease that is caused by influenza A and B virus. Influenza A
and B virus cause seasonal epidemic infection almost every year. Influenza A and B virus have
glycoproteins called hemagglutinin (HA) and neuraminidase (NA) on viral surface. These proteins are
very important in the infection and replication process of viral lifecycle. It is widely known that the
influenza virus HA binds to the receptor sialic acid at the early stage of virus lifecycle. Our laboratory
found that influenza A virus HA also binds to an asialoglycolipid 3-O-sulfated galactosylceramide
(sulfatide). In addition, HA expressed on the surface of infected cells binds to sulfatide on the cell
membrane, facilitating the export of the viral genome complex replicated in the nucleus of infected
cells and enhancing newly virion formation. Influenza type B virus (IBV) also causes seasonal
epidemics in humans, and it is important to confirm that sulfatide affects not only to type A but also to
type B virus infection. In this study, we analyzed the binding of sulfatide and IBV and the effect of
sulfatide on the viral growth and infection.
Sulfatide was immobilized on a microplate, and IBV strains B/Lee/1940 and two recent seasonal
strains were used to evaluate the binding to sulfatide. In addition, sulfatide-overexpressing cells
(SulCOS1 cells) in which sulfatide synthesis genes are introduced into COS7 cells lacking sulfatide
synthesis genes were produced. The sulfatide expression levels in COS7 and SulCOS1 cells were
evaluated and their effects on IBV infection and replication were compared.
As a result of evaluating the binding ability between IBV and sulfatide, it was confirmed that
B/Lee/1940 strain and two seasonal IBV strain showed sulfatide binding ability. In addition,
sulfatide-overexpressing SulCOS1 cells showed higher IBV infectivity and replication than parent
COS7 cells. Similar to influenza A virus, IBV showed binding properties to sulfatide. This result
suggests that sulfatide may be a target for novel antiviral drug design. In the future study, we will
examine the inhibition of HA-sulfatide binding using anti-sulfatide antibodies and inhibition of IBV
replication by sulfatide knockout cells, and clarify the details of the molecular mechanism of sulfatide
inducing virus growth enhancement.

AMPA-induced extracellular Zn2+ LQÀX[LQWRQLJUDOGRSDPLQHUJLFQHXURQV
causes age-related Parkinson's syndrome in rats. (*)
Nana Saeki, Ryusuke Nishio, Azusa Takeuchi, Hiroki Morioka, Haruna Tamano, and
Atsushi Takeda
Department of Neurophysiology, School of Pharmaceutical Sciences, University of Shizuoka
Shizuoka, 422-8526, Japan


3DUNLQVRQ¶VGLVHDVH 3' LVDQDJH-related progressive neurodegenerative disorder and more than
1% of the population over 60 years of age suơ ers from PD. PD is characterized by a selective
and progressive dopaminergic neurodegeneration in the substantia nigra. The mechanism
accounting for the exact cause of PD remains unclear. In PD, a loss of 60%±80% of the nigral
dopaminergic neurons is observed before symptoms emerge. On the EDVLVRIWKH¿QGLQJVWKDWWKH
UDSLG LQÀX[ RI H[WUDFHOOXODU =Q2+ into nigral dopaminergic neurons preferentially causes
dopaminergic
degeneration,
here
we
report
that
Ș
-amino-3-hydroxy-5-methyl-4-isoxazolepropionate (AMPA), an ionotropic glutamate receptor
agonist, causes age-related nigral dopaminergic degeneration in rats. AMPA markedly increased
turning behavior 2 weeks after AMPA injection into the SNpc, while AMPA-induced movement
disorder was suppressed by co-injection of intracellular Zn2+ chelators, i.e., ZnAF-2DA and
TPEN, suggesting that AMPA-induced movement disorder is due to intracellular Zn2+
dysregulation. To examine whether movement disorder is due to nigral dopaminergic
neurodegeneration, tyrosine hydroxylase immunostaining was performed in the SNpc and the
striatum. AMPA markedly induced loss of nigrostriatal dopaminergic neurons 2 weeks after
AMPA injection into the SNpc, while AMPA-induced neurodegeneration was also suppressed in
the SNpc and the striatum by co-injection of ZnAF-2DA and TPEN. AMPA rapidly increased
nigral intracellular Zn2+ after AMPA injection into the SNpc and this increase was blocked by
co-injection of TPEN. Furthermore, nigrostriatal dopaminergic degeneration was accelerated in
the aged SNpc, consistent with more increase in intracellular Zn2+ in the aged SNpc. These
results indicate that AMPA receptoUDFWLYDWLRQUDSLGO\LQFUHDVHVLQÀX[RIH[WUDFHOOXODU=Q2+ into
nigral dopaminergic neurons and causes age-related nigrostriatal dopaminergic degeneration,
resulting in movement disorder in rats. The evidence that AMPA-induced intracellular Zn2+
dysregulation causes movement disorder via nigrostriatal dopaminergic degeneration suggests
that AMPA receptors, probably Ca2+- and Zn2+permeable GluR2-lacking AMPA receptors, are
potential targets for overcoming Parkinson's syndrome.

CA1 LTP Attenuated by Corticosterone is Canceled by Effusol via Rescuing
Intracellular Zn2+ Dysregulation. (*)
Yuichi Sato1, Haruna Tamano1,Mako Takiguchi1, Taku Murakami1, Toshiyuki Fukuda2,
Hirokazu Kawagishi3, Miki Suzuki1, Atsushi Takeda1
1

Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
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Exposure to corticosterone attenuates hippocampal CA1 long-term potentiation (LTP) via intracellular
Zn2+ dysregulation. Here we report that effusol, a phenanthrene isolated from Chinese medicine Juncus
effusus, rescues CA1 LTP attenuated by corticosterone. In vivo microdialysis experiment indicated that
both increases in extracellular glutamate induced under perfusion with corticosterone and high K + are
suppressed in the hippocampus by co-perfusion with effusol. Because corticosterone and high K+ also
increase extracellular Zn2+ level, followed by intracellular Zn2+ dysregulation, the effect of effusol on
both the increases was examined in brain slice experiments. Effusol did not suppress increase in
extracellular Zn2+ in the hippocampal CA1 of brain slices bathed in corticosterone, but suppressed
increase in intracellular Zn2+, which may be linked with suppressing the increase in extracellular
glutamate in vivo. In vivo CA1 LTP was attenuated under perfusion with corticosterone prior to LTP
induction, while the attenuation was rescued by co-perfusion with effusol, suggesting that the rescuing
effect of effusol is due to suppressing the increase in intracellular Zn 2+ in CA1 pyramidal cells. The
present study indicates that CA1 LTP attenuated by corticosterone is canceled by effusol, which rescues
intracellular Zn2+ dysregulation via suppressing extracellular glutamate accumulation. It is likely that
effusol defends the hippocampal function against stress-induced cognitive decline.

Specific behavior of Helicobacter cinaedi during macrophage infection
for partial intracellular survival. (*)
Amon Miyake¹, Masaki Miyake¹, Miyuki Yamaguchi¹, Tetsuya Furukawa¹,
Takuya Onouchi¹, Kumiko Maeda, Yasuyuki Imai¹㻌 㻌 㻌 㻌 㻌 㻌 㻌
¹Laboratory of Microbiology and Immunology, School of Pharmaceutical Sciences, University of Shizuoka,
Yada 52-1, Suruga-ku, Shizuoka 422-8526, Japan

Helicobacter cinaedi is a zoonotic pathogen that develops sepsis and cellulitis in a susceptible host
with reduced immune function. In recent years, there have been many reports of cases of infection in
patients who have no decline in immunity. And it is known that H.cinaedi promotes atherosclerosis by
inducing macrophage foaming. Antibiotic have been successfully used for treating infection, but
recurrent symptoms frequently occur. The cause of this phenomenon is still unclear and brings about
clinical problems. There is a report that immunohistochemistry of atherosclerotic aortic tissues from all
nine patients detected H. cinaedi antigens inside macrophages with CD68 (+). It is possible that infection
of H. cinaedi to phagocytic cells such as macrophages might be an important step for expression of H.
cinaedi pathogenesis. In this study, we carried out infection experiments of H.cinaedi using human
macrophage-like cell U937, and examined the dynamics of bacteria in macrophages.
When U937 cells were infected with the H. cinaedi wild-type strain PAGU611, the number of
intracellular bacteria drastically decreased until 24 hours post-infection. However, a small number of
bacteria still survive within the cells at that point and the number of intracellular bacteria gradually
increased at least until 72 hours post-infection. Confocal laser microscopy (CLMS) analysis showed
high colocalization of phagosomes containing PAGU611 with the lysosomal marker LAMP2 at 1, 2 and
3 hours post-infection. It suggested the lysosomal fusion with the phagosomes containing bacteria in the
early phase of infection for bacterial killing and this data corresponds with the data of the above infection
assay. Observation of U937 cells infected with PAGU611 for 3 hours by transmission electron
microscopy (TEM) revealed that bacteria were localized in both the phagosome and cytoplasm, and
interestingly, bacteria in phagosomes were likely invaginating into the cytoplasm. These results may
suggest that H. cinaedi in the phagosome may be partially killed, but small number of those bacteria
might escape into the cytoplasm for avoiding bactericidal activity of host cells.
Further, on CLMS analysis of recruitment of LC3 and Rubicon which are markers of LC3-associated
phagocytosis (LAP), both marker were highly colocalized with phagosomes containing PAGU611. And
almost all phagosomes containing bacteria observed by TEM had single membranes, not double or
multiple membranes with features characteristics of autophagosomes. These results shows that partial
bactericidal activity in U937 cells infected with H. cinaedi may be mediated via the LAP pathway. Now
its possibility is just under investigation using other LAP or autophagy markers.

Theracurmin® 30%, a new preparation with high curcumin content, is
equivalence of oral absorbability compared to Theracurmin® 10% (*)
Shiomi Naito1,2, Yoichi Sunagawa1,2,3, Masafumi Funamoto1,2, Kana Shimizu1,2,
Satoshi Shimizu1,2, Nurmila Sari1, Yasushi Katanasaka1,2,3, Yusuke Miyazaki1,2,3,
Hajime Yamakage2, Satoko Asahara2, Hiromichi Wada2,
Koji Hasegawa1,2 and Tatsuya Morimoto1,2,3
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Background: Recently, Curcumin has commanded considerable attention due to its multiple
pharmacological activities. The poor water solubility and the extremely low bioavailability of
curcumin become a limitation to exhibit its function. We have generated an effective Curcumin
preparation,

a

submicron-particle

colloidal

dispersion,

Theracurmin®10%.

We

generated

Theracurmin®30%. We compared oral absorbability of Theracurmin®10% and Theracurmin®30% in
humans. The Institutional Review Board at Shizuoka General Hospital approved this study. All
subjects provided written informed consent prior to participation. This study was performed in a
single-dose, double-blind, 2-way crossover study.
Methods and results: Seven healthy volunteers were divided into two groups. Theracurmin®10% and
Theracurmin®30% were administered every one week. And then, blood specimens were immediately
collected before taking them and after taking at 0, 1, 2, 4, and 8 h and measurement of plasma
curcumin levels. No side effects were observed after administrations of these preparations. Maximum
blood concentration of curcumin (Cmax) of Theracurcumin®10% was 166 ± 44 ng/ml (90%CI
[134-198]). Cmax of Theracurcumin®30% was 178 ± 62 ng/mL (90%CI [132-223]). Area Under the
blood concentration-time Curve of curcumin (AUC) of Theracurcumin®10% was 849 ± 206 ng/mL·h
(90%CI [697-1000]). AUC of Theracurcumin®30% was 952 ± 322 ng/mL·h (90%CI [715-1188]).
Conclusion: We found that Theracurcumin®30% had biological equivalence in Cmax and AUC
compared to Theracurcumin®10%. The newly preparation, Theracurmin® 30%, has extremely high
oral absorption and is bioequivalent to the existing product Theracurmin® 10%. In the future, clinical
application using Theracurmin® 30% is expected.

$P\ORLGȕ1-42-inducd intracellular Zn2+ toxicity plays a key role for
neuronal death in the hippocampus (*)
Mako Takiguchi, Yukino Tanaka, Taku Murakami, Haruna Tamano, Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
Shizuoka City, 422-8526, Japan


Soluble DP\ORLG ȕ1-42 $ȕ1-42) oligomers are causative candidates for the $O]KHLPHU¶V GLVHDVH
pathogenesis and Zn2+ accelerates the ROLJRPHUL]DWLRQ RI$ȕ1-42 in vitro. The formation of Zn-$ȕ1-42
aggregates in the extracellular compartment rapidly increases both intracellular levels of Zn2+ DQG$ȕ142

in hippocampal dentate granule cells of normal young rats, followed by Aȕ1-42-induced cognitive

decline that is due to Zn2+ released from $ȕ1-42. On the other hand, it is reported that excess excitationinduced neuronal death in the hippocampus is linked with increase in intracellular Zn2+ via extracellular
Zn2+ influx into the neurons. In the present study, we postulated that free Zn2+ released from intracellular
Zn-$ȕ1-42 aggregates in hippocampal neurons plays a key role for $ȕ1-42-induced neuronal death.
+XPDQ$ȕ1-42 was injected into the lateral ventricle of the mouse brain. Two weeks after injection,
cell death and neurodegeneration in the hippocampus were evaluated by fluorescent intensities of
propidium iodide and Fluoro-Jade B, respectively. Cell death and neurodegeneration were significantly
LQFUHDVHGLQWKHGHQWDWHJUDQXOHFHOOOD\HUEXWQRWLQ&$S\UDP\GDOFHOOOD\HULQ$ȕ 1-42-injected mice.
Both the increases were suppressed by co-injection of ZnAF-2DA, an intracellular Zn2+ chelator, or
CaEDTA, an extracellular Zn2+ chelator2QHKRXUDIWHU$ȕ1-42 injection, intracellular Zn2+ level in the
hippocampal slices was significantly increased only in the dentate granule cell layer.
The present paper indicates that $ȕ1-42-inducd intracellular Zn2+ toxicity plays a key role for
neurodegeneration in the hippocampus and that GHQWDWH JUDQXOH FHOOV DUH PRUH YXOQHUDEOH WR $ȕ1-42induced intracellular Zn2+ toxicity than CA1 pyramidal cells in the hippocampus.

$P\JGDODUȕ-adrenergic receptor activation rescues impairment of fear
PHPRU\LQGXFHGE\DP\ORLGȕ1-42-mediated Zn2+ toxicity in the amygdala(*)
Yudai Ishikawa, Ryusei Ito, Haruna Tamano and Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka, Shizuoka, 422-8526, Japan


Amygdala plays a key role in regulating fear memory and is susceptible to accumulation of
DP\ORLGȕ1-42 $ȕ1-42), a causative candidate for the pathogeneVLVRI$O]KHLPHU¶VGLVHDVH $' &OLQLFDO
evidence suggests noradrenergic neuron activity, which is involved in fear memory in the basolateral
amygdala (BLA), is affected in the early stages of AD. In the present study, we tested our hypothesis
that injectLRQ RI $ȕ1-42 into the amygdala impairs fear memory via attenuation of long-term
SRWHQWLDWLRQ /73  DQG WKDW WKH LPSDLUPHQW LV UHVFXHG E\ DGUHQHUJLF ȕ-receptor activation in the
DP\JGDOD7KHLQMHFWLRQRI$ȕ1-42 to the BLA of rats impaired LTP induction and acquisition of fear
memory. Both the impairments were restored by co-injection of isoproterenol, an adrenergic
ȕ-UHFHSWRUDJRQLVW)XUWKHUPRUH$ȕ1-42 injection into the BLA increased intracellular Zn2+ level in the
BLA and the increase was suppressed by co-injection of isoproterenol. The present study suggests that
$ȕ1-42-LQGXFHGLPSDLUPHQWRIIHDUPHPRU\LVGXHWR$ȕ1-42-induced increase in intracellular Zn2+ in the
amygdala. Because intracellular Zn2+ dynamics in the amygdala is closely linked with fear memory,
we postulate that controlling intracellular Zn2+ dynamics in the amygdala is a potential approach to
regulate fear memory. 

Blockade of Rapid Influx of Extracellular Zn2+ into Nigral Dopaminergic
Neurons Overcomes Paraquat-,QGXFHG3DUNLQVRQ¶V'LVHDVHLQ5DWV (*)
Yuuma Komata, Hiroki Morioka, Ryusuke Nishio, Azusa Takeuchi, Haruna Tamano,
Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka, Shizuoka, 422-8526, Japan


7KH KHUELFLGH SDUDTXDW 34  KDV EHHQ UHSRUWHG WR HQKDQFH WKH ULVN RI GHYHORSLQJ 3DUNLQVRQ¶V GLVHDVH
(PD) from epidemiological studies. PQ-induced reactive oxygen species (ROS) are linked with a selective
loss of nigrostriatal dopaminergic neurons. Here, we first report a unique mechanism of nigrostriatal
dopaminergic degeneration, in which rapid intracellular Zn2+ dysregulation via PQ-induced ROS
production causes PD in rats. When the substantia nigra pars compacta (SNpc) of rats was perfused with
PQ, extracellular concentrations of glutamate and Zn2+ were increased and decreased, respectively, in the
SNpc. These changes were ameliorated by co-perfusion with Trolox, an antioxidative agent. In in vitro
slice experiments, PQ rapidly increased extracellular Zn2+ influx via AMPA receptor activation. Both loss
of nigrostriatal dopaminergic neurons and increase in turning behavior in response to apomorphine were
markedly reduced by coinjection of PQ and intracellular Zn2+ chelator, i.e., ZnAF-2DA into the SNpc.
Furthermore, loss of nigrostriatal dopaminergic neurons induced with a low dose of PQ, which did not
induce any behavioral abnormality, was completely blocked by coinjection of ZnAF-2DA. The present
study indicates that rapid influx of extracellular Zn2+ into dopaminergic neurons via AMPA receptor
activation, which is initially induced by PQ-mediated ROS production in the SNpc, induces nigrostriatal
dopaminergic degeneration, resulting in PQ-induced PD in rats. Intracellular Zn2+ dysregulation in
dopaminergic neurons is the cause of PQ-induced pathogenesis in the SNpc, and the block of intracellular
Zn2+ toxicity leads to defending PQ-induced pathogenesis.

In vivo synaptic activity-independent co-XSWDNHVRIDP\ORLGȕ1±42 and Zn2+
into dentate granule cells in the normal brain. (*)
Mako Egawa, Aoi Shioya, Naoya Oneta, Haruna Tamano, and Atsushi Takeda
Department of Neurophysiology, School of Pharmaceutical Sciences, University of Shizuoka, Shizuoka
Shizuoka, 422-8526, Japan

1HXURQDODP\ORLGȕ1-42 $ȕ1-42) accumulation is considered an upstream event in Alzheimer's disease
pathogenesis. Here we report the mechanism on synaptic activity-LQGHSHQGHQW$ȕ1-42 uptake in vivo.
:KHQ$ȕ1-42 XSWDNHZDVFRPSDUHGLQKLSSRFDPSDOVOLFHVPLQDIWHULQFXEDWLQJZLWK$ȕ 1-42, In vitro
$ȕ1-42 uptake was preferentially high in the dentate granule cell layer in the hippocampus. Because the
UDSLGXSWDNHRI$ȕ1-42 with extracellular Zn2+ LVHVVHQWLDOIRU$ȕ1-42-induced cognitive decline in vivo,
WKHXSWDNHPHFKDQLVPZDVWHVWHGLQGHQWDWHJUDQXOHFHOOVLQDVVRFLDWLRQZLWKV\QDSWLFDFWLYLW\$ȕ 1-42
uptake was determined by ex vivo $ȕLPPXQRKLVWRFKHPLVWU\PLQDIWHU$ȕ1-42 injection into the dentate
granule cell layer.㻌 %RWKWKHUDSLGXSWDNHRI$ȕ1-42 and Zn2+ into the dentate granule cell layer was not
modified after co-injection of CNQX, an AMPA receptor antagonist, which blocks extracellular
Zn2+ influx determined by ZnAF-2, a fluorescent indicator of intracellular Zn2+. Both the rapid uptake
RI$ȕ1-42 and Zn2+ into the dentate granule cell layer was not also modified after either co-injection of
chlorpromazine or genistein, DQHQGRF\WLFUHSUHVVRU7KHSUHVHQWVWXG\VXJJHVWVWKDW$ȕ1-42 and Zn2+ are
synaptic activity-independently co-taken up into dentate granule cells in the normal brain and the couptake is preferential in dentate granule cells in the hippocampus. We propose a hypothesis that Zn-$ȕ142

oligomers formed in the extracellular compartment are directly incorporated into neuronal plasma

membranes and form Zn2+-permeable ion channels. Because extracellular Zn2+ is age-relatedly increased
in the rat hippocampus, Zn-AE1-42 oligomers are more readily produced in the extracellular compartment
of the aged hippocampus, followed by vulnerability to Zn-AE1-42 oligomers in aging.

$P\ORLGȕ1-42-inducd neurodegeneration in the hippocampus is rescued by
metallothionein induction (*)
Takahiro Yamamoto, Yukino Tanaka, Taku Murakami, Haruna Tamano, Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
Shizuoka City, 422-8526, Japan

On the basis of the evidence that rapid intracellular Zn2+ G\VUHJXODWLRQE\DP\ORLGȕ1-42 (AE1-42) in the
normal hippocampus transiently induces cognitive decline, here we report preferential neurodegeneration in
WKH GHQWDWH J\UXV E\ $ȕ1-42-induced intracellular Zn2+ dysregulation and its defense strategy.
Neurodegeneration was preferentially observed in the dentate granule cell layer in the hippocampus after a
single AE1-42 injection into the lateral ventricle, but not in the CA1 and CA3 pyramidal cell layers, while
intracellular Zn2+ dysregulation was extensively observed in the hippocampus in addition to the dentate gyrus.
Pretreatment with dexamethasone, an inducer of metalothioneins, Zn2+-binding proteins rescued
neurodegeneration in the dentate granule cell layer via blocking the intracellular Zn2+ dysregulation induced
E\$ȕ1-42. The present study indicates that $ȕ1-42-inducd neurodegeneration in the hippocampus is rescued
by metallothionein induction. It is likely that controlling intracellular Zn2+ dysregulation, which is induced
by the rapid uptake of Zn-AE1-42 ROLJRPHUVLVDGHIHQVHVWUDWHJ\IRU$O]KHLPHU¶VGLVHDVHSDWKRJHQHVLV

Metformin suppresses cardiomyocyte hypertrophy and p300 histone
acetyltransferase activity(*)
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%DFNJURXQG 2XU VWXG\ VKRZHG K\SHUWURSKLF VWUHVV VXFK DV K\SHUWHQVLRQ DQG P\RFDUGLDO
LQIDUFWLRQDFWLYDWHVSKLVWRQHDFHW\OWUDQVIHUDVH +$7 DFWLYLW\DQGVXEVHTXHQWO\LQGXFHV
FDUGLRP\RF\WH K\SHUWURSK\ DQG GHYHORSPHQW RI KHDUW IDLOXUH $QG ZH VXJJHVWHG WKDW
FRPSRXQGVZKLFKLQKLELWHGS+$7DFWLYLW\PLJKWEHQHZKHDUWIDLOXUHGUXJ +RZHYHU
WKH GHYHORSPHQW RI QHZ GUXJV KDV EHFRPH GLIILFXOW DV FRVW LQFUHDVHV DQG WKH KXUGOHV RI
FOLQLFDO WULDOV 7KLV VWXG\ LQYHVWLJDWHG ZKHWKHU H[LVWLQJ GUXJV LQKLELW S+$7 DFWLYLW\ LQ

YLWURDQGK\SHUWURSKLFUHVSRQVHVLQFDUGLRP\RF\WHV
0HWKRGV DQG UHVXOWV )LUVW WR FRPSDUH WKH LQKLELWRU\ HIIHFWV RI H[LVWLQJ GUXJV DJDLQVW
S+$7DFWLYLW\DQ LQYLWURS+$7DVVD\ZDVSHUIRUPHG7KLV LQYLWURDVVD\UHVXOWHG
WKDWPHWIRUPLQVXSSUHVVHGS+$7DFWLYLW\LQDGRVHGHSHQGHQWPDQQHU1H[WSULPDU\
FXOWXUHGFDUGLRP\RF\WHVIURPQHRQDWDOUDWVZHUHVWLPXODWHGZLWKSKHQ\OHSKULQH 3( LQWKH
SUHVHQFHRIPHWIRUPLQDQGLQYHVWLJDWHGWKHHIIHFWVRIPHWIRUPLQRQK\SHUWURSKLFUHVSRQVHV
7KH UHVXOWV RI LPPXQRVWDLQLQJ VKRZHG WKDW PHWIRUPLQ VXSSUHVVHG FDUGLRP\RF\WH
K\SHUWURSK\T573&5DQDO\VLVVKRZHGWKDWWKHP51$OHYHOVRIWKHK\SHUWURSKLFUHVSRQVH
JHQHV VXFK DV $1) DQG %13 ZHUH VXSSUHVVHG E\ PHWIRUPLQ 0RUHRYHU PHWIRUPLQ
VXSSUHVVHGWKH3(LQGXFHGDFHW\ODWLRQRIKLVWRQH+.LQFXOWXUHGFDUGLRP\RF\WHV)LQDOO\
SULPDU\FXOWXUHGFDUGLRP\RF\WHVZHUHRYHUH[SUHVVHGSLQWKHSUHVHQFHRIPHWIRUPLQDQG
LQYHVWLJDWHG WKH HIIHFWV RI PHWIRUPLQ RQ K\SHUWURSKLF UHVSRQVHV 7KH UHVXOWV RI
LPPXQRVWDLQLQJVKRZHGWKDWPHWIRUPLQVXSSUHVVHGFDUGLRP\RF\WHK\SHUWURSK\T573&5
DQDO\VLVVKRZHGWKDWWKHP51$OHYHOVRIWKHK\SHUWURSKLFUHVSRQVHJHQHVVXFKDV$1)DQG
%13ZHUHVXSSUHVVHGE\PHWIRUPLQ
&RQFOXVLRQV 0HWIRUPLQ GLUHFWO\ LQKLELWV S+$7 DFWLYLW\ DQG VXSSUHVVHV K\SHUWURSKLF
UHVSRQVHVLQFXOWXUHGFDUGLRP\RF\WH7KLVVWXG\VXJJHVWVWKDWPHWIRUPLQPD\EHXVHIXOIRU
KHDUWIDLOXUHWKHUDS\ 

Elucidation of the function of GATA4-binding protein RbAp48/46
involved in suppression of cardiomyocyte hypertrophy (*)
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3 Shizuoka General Hospital, Shizuoka, 420-8527, Japan㻌

Introduction: Cardiomyocyte hypertrophy is one of the risk factors for the development of heart
failure. Hypertrophic stimulus such as pressure-overload and myocardial infarction induced
cardiomyocyte hypertrophy to adapt these stresses. In our previous study, we showed that a zinc
finger protein GATA4 is associated with an intrinsic histone acetyltransferase p300 and regulates
myocardial transcriptional activities and cardiomyocyte hypertrophy in response to hypertrophic
stimuli. To investigate the further mechanism of GATA4-dependent hypertrophic responses, we
identified Retinoblastoma (Rb)-associated protein 48 and 46 (RbAp48/46) are novel component
of p300/GATA4 complex. RbAp48/46 form a repressor complex with class I HDACs. However,
the precise mechanism of RbAp48/46 during p300/GATA4-dependent hypertrophic responses is
still unknown.
Methods and Results: Proteomics analysis showed that RbAp48 and RbAp46 are novel
components of GATA4. Binding assay using recombinant proteins demonstrated that GATA4
physically interacted with RbAp48/46 but not HDAC1/2. In HEK293T cell, overexpression of
RbAp48/46 form a repressor complex with GATA4 by recruiting HDAC1/2, inhibited GATA4
acetylation, and prevented GATA4-dependent hypertrophic responses. The knockdown of
RbAp48/46 reduced the recruitment of HDAC1/2 to GATA4, and reversed these changes. In
cardiomyocytes, overexpression of RbAp48/46 prevented PE-induced ANF promoter activations
and cardiomyocyte hypertrophy. The knockdown of RbAp48/46 accumulated GATA4 acetylation
and induced cardiomyocyte hypertrophy. Furthermore, the knockdown of HDAC1/2 and the
treatment of class I HDAC inhibitor, valproic acid, failed to exhibit the inhibitory action of
RbAp48/46 in cardiomyocytes.
Conclusion: These results suggest that GATA4 form a repressor complex with RbAp48/46 and
HDAC1/2. RbAp48/46 may work as regulators of hypertrophic responses involved in the
recruitment of HDAC1/2 to GATA4.

The cardiac IKs channel macromolecular complex includes a transporter
that plays an important role for Ca2+ homeostasis (*)
Riki Inada, Sae Kimura1, Masami Kodama2, Shushi Nagamori3, Takahiro Iwamoto4,
Satomi Kita5, Yasuhiro Yamazaki1, Kazuho Sakamoto1 and Junko Kurokawa1.
1
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The slow component of the delayed rectifier potassium (IKs) channel composed of KCNQ1
and KCNE1 is a determinant of electrocardiogram. Disruption of IKs function by LQT1 mutation
in KCNQ1 cause long QT syndrome which develop lethal ventricular arrythmias and sudden
cardiac death. Although the macromolecular complex of KCNQ1 regulate IKs channel functions,
the entire macromolecular system has not been elucidated. Thus, to seek macromolecular
complexes comprehensively, we performed proteomics analysis using a transgenic mouse
overexpressing KCNQ1-KCNE1 fusion protein specifically in the heart. We identified 163
proteins as potential IKs binding partners by immunoprecipitation using a goat anti-KCNQ1
antibody. Pathway analysis of these proteins revealed that the most significant biofunction is
the Calcium Signaling including 16 molecules. To understand how the protein-protein
interactions affect Ca2+-dependent IKs regulation, we picked up the cardiac Na+-Ca2+ exchange
transporter in which its SNP has been shown to associate with QT prolongation. Pull-down
assays in dog ventricles with purified GST-fusion proteins of full-length or parts of KCNQ1
identified that the N- and a proximal C-terminus of KCNQ1 contribute the interaction. These
results imply that the Ca2+-sensitivity of IKs channel is regulated by the interaction between the
IKs channel and the Na+-Ca2+ exchange transporter.

Membrane proteomics for sex differences in renal proximal tubules using Sry
gene-modified mice (*)
Takeaki Hashiguchi1, Pornparn Kongpracha2, Shushi Nagamori2, Junko Kurokawa1.
1

Department of Bio-informational Pharmacology, School of Pharmaceutical Sciences, University of
Shizuoka, Shizuoka City, 422-8526, Japan

2

Laboratory of Bio-Molecular Dynamics, Department of Collaborative Research, Nara Medical University,
Kashihara City, 634-8521, Japan

It has been shown that the biological sex difference lies not only in gonadal functions but also in
physiological or pathophysiological aspects of whole body, including drug efficacy, adverse effects,
and pharmacokinetics. Particularly, women experience more adverse events than men. Although it is
plausible that the higher risks of adverse events in women could be partly explained by lower renal
excretion of drugs, the underlying mechanisms on the sex differences have not been elucidated yet. As
the mechanism of biological sex differences, both hormonal and sex chromosome effects contribute
sex-specific biological factors. Thus, in order to segregate hormonal effects and sex chromosome
effects, we employed a murine model system in which the Sry gene, the Sex-determining Region Y,
was moved from the Y-chromosome to an autosome, so that testis determination occurred
independently of the complement of X or Y chromosome. The model allows to investigate
relationships between sex chromosome complement (XX or XY) and gonadal type that influences
phenotypic characteristics. The renal brush border membrane vesicles (BBMV) were isolated from
murine kidney of each genotype, and were subjected to quantitative membrane proteome analysis
using an LC/MS/MS (Q Exactive, Thermo Fisher Scientific). We have identified and quantitated
numbers of sex-specific molecules in BBMV for each sex-bias type. The results of the pathway
analysis suggested that gonadal type influences membrane transports and sex chromosome
complement influences cell metabolisms, implying that both sex chromosome complement and
gonadal sex influence renal excretion of drugs.

Evaluation of cardiotoxicity of doxorubicin on human induced pluripotent
stem cell-derived cardiomyocyte monolayers and single cells by using field
motion imaging. (*)
Gen Igarashi, Momoka Nakagawa, MasahikoYamaguchi, Kazuho Sakamoto, Junko
Kurokawa.
Department of Bio-informational Pharmacology, School of Pharmaceutical Sciences, University of
Shizuoka, Shizuoka, 422-8526, Japan



Human iPS cell-derived cardiomyocyte (hiPS-CM) could be an unlimited source of human
cardiomyocytes for pre-clinical safety assessment. Although cardiotoxicity of anticancer drugs is an
important issue, the underlying mechanisms have not been fully understood. Thus, we employ a novel
method to evaluate cardiotoxicity of anticancer drugs in hiPS-CM. Field motion imaging (FMI; SI8000
Cell Motion Imaging System, SONY IP&S, Japan) was performed to observe contractile functions of
spontaneously beating hiPS-CM (CDIJ). Using this method, effects of long-time exposure of anticancer
drug, doxorubicin, were observed by using a stage top incubator (TOKAI HIT, Japan) at 37°C, 5% CO2.
Without drugs (control), parameters of contractile functions were stable for 12 days in monolayers of
hiPS-CM. Thus, we decided to apply drugs for 8 days after checking stable contraction for 4 days. We
found that doxorubicin down-regulated contractile functions in concentration-dependent and
time-dependent manners. We then tested whether the concentration-dependent and time-dependent effects
of long-time exposure of anticancer drugs can be seen in the single cell level. The effects of long-time
exposure of anti-cancer drugs could provide useful information to understand mechanism of anticancer
drug action.

Effects of an estrogen contained in oral contraceptive on cardiac adverse
reactions of hERG channel blockers (*)
Shintarou Sugimoto1, Fumiya Tamura2, Nanami Iewasaki1, Masaki Ieda3, Kazuho
Sakamoto1 and Junko Kurokawa1.
1
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Inhibition of K+-conductance through the hERG channel leads a severe adverse reaction, QT
prolongation, which associates with cardiac sudden death. We have found that estrogens
interact with a drug-binding site, F656 of the hERG channel, and alter effects of a hERG
blocker. However precise mechanistic insights have not been elucidated. We here
investigated actions of ethynylestradiol (EE2), a synthetic estrogen, on the hERG channel.
HEK293 cells stably-expressing the hERG channels were cultured in the steroid-free
medium.

The

patch-clamp

technique

is

performed

to

record

hERG

currents.

Supratherapeutic concentrations of EE2 did not alter amplitudes and kinetics of the hERG
currents elicited with train pulses at 20 mV (0.1 Hz). On the other hand, EE2 recovered the
hERG inhibition induced by E-4031. These results suggest that EE2 interacts with E-4031 at
the promiscuous drug-binding site of the hERG channel and imply that EE2, an anti-breast
cancer drug or an oral contraceptive, is protective against drug-induced lethal arrhythmias.

Sex differences in functional morphology of embryonic murine coronary
artery diameter (*)
Ai Hasegawa1, Masami Kodama2, Rina Okuno1, Takeaki Hashiguchi1,
MasahikoYamaguchi1, Yamazaki Yasuhiro1, Kazuho Sakamoto1, Junko Kurokawa1.
1
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Cardiovascular diseases (CVDs) show significant sex differences, which has been attributed to
not only biological difference but also sociological difference. However, the mechanisms of these
differences are unclear. According to the recent studies, diameters of male coronary arteries are thicker
than thaWRIIHPDOH¶V)XUWKHUPRUHsex difference in survival rate of preterm infants is thought that it is
associated with blood pressure and postmenopausal women have more risks of Microvascular Angina.
The underlying mechanisms of these clinical data seem unlikely to be due to estrogen only. Thus, we
seek biological sex differences in cardiovascular morphology at fetal period. A newly-developed
coronary arteriogram enables us to visualize the morphology of the coronary artery in murine heart at
embryonic day 17.5. No sex difference was found in length of left ventricle. To study the contraction
of vascular smooth muscle, we applied a NO-donor, NOC7. Even in relaxed condition, sex differences
were found only in larger heart size group, but, in contrast to normal condition, male LCAs in larger
heart size group were thinner than those of female. These results indicate that sex differences in
morphology of LCAs exist at a late embryonic stage in mice. Furthermore, our gene expression
analysis strongly suggested that sex differences exist in the murine heart already at E 17.5 which are
due to genes on X or Y chromosome. These data suggested that we found, for the first time, an origin
of sex difference in cardiac functional morphology.

Effects of estrogen on septic skeletal muscle inflammatory responses (*)
Chihiro Hibi, Kazuho Sakamoto, Taito Kuwahara, and Junko Kurokawa
Department of Bio-Informational Pharmacology, School of Pharmaceutical Sciences, University of
Shizuoka,
Shizuoka City, 422-8526, Japan


Sepsis is a life-threatening multi-organ dysfunction caused by a dysregulated host systemic
inflammatory response to infection. The innate immune system to shift toward a pro-inflammatory
setting in older adults with sarcopenia and frailty, leading increase the risk and mortality of sepsis.
Furthermore, septic inflammation in skeletal muscle contributes to the pathogenesis of sarcopenia and
frailty. Therefore, attenuation of inflammatory responses in skeletal muscle is important for health and
longevity. Numerous experimental and clinical studies indicate sex differences in sepsis. The outcome
and survival rates from sepsis are better in women than in men. In this study, we examined the effects
of estrogen on the septic skeletal muscle inflammatory responses in vivo and in vitro.
17ȕ-estradiol (E2), a major component of estrogen, attenuated muscle weakness induced by
polymicrobial sepsis in ovariectomized mice. Furthermore, E2 attenuated atrophy, and inflammatory
cytokine productions induced by lipopolysaccharide (LPS) known as an endotoxin and an agonist of
toll-like receptor 4 (TLR4) in C2C12 myotubes. On the other hand, E2 did not change LPS induced
atrogin-1/MAFbx up-regulation and autophagosome formation in C2C12 myotubes. These findings
indicate that E2 protects skeletal muscle from septic damage by reducing inflammatory cytokines for
the first time. According to this study, estrogen reduces inflammatory responses in skeletal muscle
which is one of the factors of sex difference in sepsis. Furthermore, compounds with estrogen-like
action can be potential seeds for drugs of systemic inflammation treatment to improve health and
longevity.

A molecular switch regulating adipose-derived stem cell differntiation (*)

Issei Suzuki, Masahiko Yamaguchi, Terasaka Yuki, Nishiyama Risa and Junko
Kurokawa.
Department of Bio-informational Pharmacology., School of Pharmaceutical Science, University of
Shizuoka, Shizuoka, 422-8526, Japan

Obesity is associated with proliferation and differentiation of adipose-derived stem cells (ADSCs)
into mature adipocytes. Nutritional stimuli induce ADSCs proliferation and differentiation and this
process is well established because master regulators of adipogenic differentiation, &(%3Į DQG
33$5Ȗ, were identified.

However, under normal condition, molecular mechanisms to maintain

ADSCs in a quiescent and undifferentiated state are largely unknown. We here isolated ADSCs by
fluorescence-activated cell sorting (FACS) and identified that ADSCs highly expressed nuclear
receptor 4a1/2/3 (Nr4a family), which play diverse roles including metabolic processes. Preadipocytes
stably expressing each Nr4a showed reduced accumulation of lipid droplet and decreased expressions
of &(%3ĮDQG33$5Ȗ. Next, we examined inhibitory effects of Nr4a family in adipogenesis. Using
JASPAR database, Nr4a binding sites were predicted in &(%3ĮDQG33$5ȖSURPRWHUVChIP analysis
confirmed that Nr4a directly bound to &(%3ĮDQG33$5Ȗpromoter. These data suggested that Nr4a
family contributes to maintenance of undifferentiated state of ADSCs by transcriptional suppression of
&(%3ĮDQG33$5Ȗ

Sarpogrelate, 5-HT2A Receptor Antagonist, Prevents the Development of
Heart Failure via inhibition of ERK/GATA4 signaling pathway (*)
1,2Kana

Shimizu, 1,2Masafumi Funamoto, 1,2,3Yoichi Sunagawa, 1,2,3Yasufumi Katanasaka,
1,2Yusuke Miyazaki, 1Nurmila Sari, 1,2Satoshi Shimizu, 2Hiromichi Wada, 1, 2Koji
Hasegawa, 1,2,3Tatsuya Morimoto
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2. Clinical Research Institute, Kyoto Medical Center, National Hospital Organization,
Kyoto, 612-8555, Japan
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Purpose: 5-hydroxytryptamine (5-HT) is monoamine neurotransmitter and involves in various
physiological functions. In heart, it is reported that some 5-HT receptor expressed, such as 5-HT2A,
5-HT2B and 5-HT4 and suggested that these receptors are related to cardiac remodeling. In this study,
we examined whether 5-HT directly induced cardiomyocyte hypertrophy, and whether sarpogrelate, a
5-HT2A receptor antagonist, is effective for heart failure therapy.
Methods & Results: First, to examine whether 5-HT is related to cardiomyocyte hypertrophy,
primary cultured cardiomyocytes were treated with 5-HT. The results of immunostaining showed that
100, 300, and 1000 nM of 5-HT induced increases in the surface area of cardiomyocytes in a
dose-dependent manner. Interestingly, Sarpogrelate significantly suppressed not only 5-HT but also
phenylephrine (PE)-induced cardiomyocyte hypertrophy. Moreover, sarpogrelate also suppressed
PE-induced both ERK1/2 and GATA4 phosphorylation in cardiomyocytes. Next, to investigate
whether sarpogrelate suppresses pressure overload-induced heart failure, C57BL/6j male mice were
subjected to a transverse aortic constriction (TAC) operation. One day after the operation, the mice
were randomly divided into 3 groups: low sarpogrelate (SA-L, 1 mg/kg), high sarpogrelate (SA-H, 5
mg/kg), and vehicle as control. Oral administration was repeated for 8 weeks. Echocardiographic
analysis showed that SA-H significantly prevented a TAC-induced increase in posterior left ventricular
wall thickness and a decrease in fractional shortening at 8 weeks after the operation. Furthermore,
SA-H suppressed a TAC-induced increase in the phosphorylation of ERK1/2.
Conclusions: These results indicate that sarpogrelate significantly suppresses cardiomyocyte hypertrophy
and the development of heart failure. These findings suggest that sarpogrelate may be an effective agent
for heart failure therapy.

A Novel Nobiletin Binding Protein 1, NBP1, is Required to Exhibit
Therapeutic Potency of Nobiletin for Heart Failure (*)
1Ayaka

Ebe, 1,2,4Yoichi Sunagawa, 1Shiomi Naito, 1,2Masafumi Funamoto, 1,2,4Yasufumi
Katanasaka, 1,2,4Yusuke Miyazaki,
3Tomohiro Asakawa, 3Toshiyuki Kan, 2Hiromichi Wada, 2Koji Hasegawa,
1,2,4Tatsuya Morimoto

1 Division of Molecular Medicine, School of Pharmaceutical Sciences, University of Shizuoka, Shizuoka,
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2 Division of Translational Research, Clinical Research Institute, Kyoto Medical Center, National Hospital
Organization, Kyoto, Japan
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Introduction: Heart failure is associated with pathological growth of cardiomyocytes. We previously
found

that nobiletin, derived from Citrus depressa, inhibited phenylephrine (PE)-induced

hypertrophic responses in cardiomyocytes and prevented the development of heart failure in vivo. We
also identified nobiletin binding protein 1 (NBP1) as a target molecule of nobiletin and found that
NBP1-overexpression prevented pressure-overload induced cardiac hypertrophy in mice. However, it
remains unclear whether the therapeutic effect of nobiletin is involved in NBP1 activity.
Methods and Results: Pulldown assay demonstrated that nobiletin directly interacted with
recombinant NBP1. In vitro enzyme assay showed that nobiletin enhanced NBP1 activity. Although
NBP1 knockdown could not affect PE-induced hypertrophic response gene transcriptions, such as
ANF

and

BNP,

and

cardiomyocyte

hypertrophy,

NBP1

knockdown

failed

to

exhibit

nobiletin-mediated anti-hypertrophic effects. NBP1-KO mice and WT mice were subjected to sham or
transarotic constriction (TAC) and randomly divided into two groups: nobiletin (20 mg/kg/day) and
vehicle. Oral administration was repeated for 6 weeks.

Nobiletin significantly improved

TAC-induced cardiac hypertrophy and systolic dysfunction in WT mice but not in NBP1-KO mice.
Nobiletin also prevented TAC-induced increases in HW/BW rate, myocardial cell hypertrophy, and
P51$OHYHOVRI$1)DQGȕ-MHC in WT mice but not in NBP1-KO mice.
Conclusions: These findings suggest that NBP1 is required to exhibit therapeutic potency of nobiletin
for heart failure.

Effects of Jamu components on cardiomyocyte hypertrophy and fibrotic
phenotype in primary cultured cells (*)
Nurmila Sari1, Yasufumi Katanasaka1,2,3, Yuga Sugiyama1, Yusuke Miyazaki1,2,3,
Yoichi Sunagawa1,2,3, Masafumi Funamoto1,2, Satoshi Shimizu1,2, Kana Shimizu1,2,
Hiromichi Wada2, Koji Hasegawa2, Tatsuya Morimoto1,2,3
1 Division of Molecular Medicine, School of Pharmaceutical Sciences, University of Shizuoka, 52-1 Yada,
Suruga-ku, Shizuoka, 422-8526, Japan,
2 Division of Translational Research, Kyoto Medical Center, 1-1 Mukaihata-cho Fukakusa,
Fushimi-ku, Kyoto, 612-8555, Japan,
3 Shizuoka General Hospital, 4-27-1 Kita Ando Aoi-ku, Shizuoka, 420-8527, Japan

Heart failure (HF) is a final prognosis of chronic diseases that cause a drastic elevation
in mortality rate. Cardiac hypertrophy and fibrosis are considered to be important risk factors
in the development of HF. Ameliorating these processes are consider effective in preventing
HF progression. Traditional medicine from Indonesia, Jamu is empirically believed to be
effective in preventing, curing, and maintaining Indonesian health. In this study, the effects of
four Jamu components (JC) on cardiomyocyte hypertrophy and fibrotic phenotypes in
vitro were screened.
Primary cultured cardiomyocytes were treated with JC and phenylephrine (PE). PE
treatment-induced cardiomyocyte hypertrophy in cultured cardiomyocytes. We identified that
treatment with JC of alpha-mangostin (AMN) suppressed PE-induced cardiomyocytes
hypertrophy. In cultured cardiac fibroblasts, AMN significantly suppressed TGF-ȕ-induced LProlin incorporation in a dose-GHSHQGHQWPDQQHU$GGLWLRQDOO\$.7SKRVSKRU\ODWLRQĮ-SMA
expression, and Smad2 phosphorylation were examined by western blotting. The results
showed that one of four JC, AMN, significantly improved cardiomyocytes hypertrophy and
fibrotic phenotypes in primary cultured cells, suggesting that it is a novel potent inhibitor
against HF progression. Further, an in vivo study of the effect of AMN on cardiac hypertrophyinduced HF is highly recommend to perform in the future.

Protective effects of epigallocatechin gallate, a green tea ingredient, on
skeletal muscle, cardiac muscle, and fat cells
Kazuho Sakamoto, Masahiko Yamaguchi, Chihiro Hibi, Gen Igarashi, Issei Suzuki, and
Junko Kurokawa.
Department of Bio-informational Pharmacology., School of Pharmaceutical Sciences,
University of Shizuoka, Shizuoka, 422-8526, Japan
Epigallocatechin gallate (EGCG), a green tea ingredient, is known as an antioxidant and prevent acuteor chronic-inflammatory diseases. In this study, we investigated the effects of EGCG on in vitro disease
models which simulate oxidative stress associated diseases such as sepsis, chemotherapy-related cardiac
dysfunction, and obesity.
1)

EGCG attenuates sepsis induced skeletal myogenesis suppression and atrophy.

Age related sarcopenia and frailty states increase the risk and mortality of sepsis. Furthermore, sepsis
reduces skeletal muscle mass and frailty because septic factors such as an endotoxin lipopolysaccharide
(LPS) enhances protein degradation and inhibits myogenesis in skeletal muscle. Physiological
concentrations of EGCG (<1 μM) attenuate LPS-induced myogenesis suppression and atrophy in C2C12
skeletal muscle cells. Thus, EGCG administration may be beneficial to prevent progression of frailty
induced by septic inflammation.
2)

Effect of EGCG on doxorubicin-induced contractile dysfunction in human iPS cell-derived
cardiomyocytes.

Although cardiotoxicity of anti-cancer drugs such as doxorubicin is severe and frequent adverse issue
in chemotherapy, mechanism-based curative treatments remain unexplored. In this study, we are going
to present the effect of EGCG on the doxorubicin-induced the contractile property impairments in human
iPS cell-derived cardiomyocytes.
3)

Effect of EGCG on adipogenesis

EGCG has been reported to alleviate adipose insulin resistance by inhibiting oxidative stress, but the
mechanism is not fully understood. In this study, we are going to present the effect of inflammatory
cytokines, which are closely related with insulin resistance, on adipogenesis of 3T3L1 adipocytes.

Effect of wheat bran intake on intestinal environment (*)
Konosuke Matsuzaki1, Katsuki Iwai1, Noriyuki Miyoshi1, Shigeru Hiramoto2,
Tomohiro Maekawa2, Norio Ohashi1
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Wheat bran is a by-product of the wheat milling process, most of which is discarded or used only as
livestock feed or fertilizer. Therefore, more effective utilization of wheat bran is desired. In this study,
we investigated the effect of wheat bran intake on the intestinal environment to explore new
functionality of wheat bran in a mouse model and a human intervention study.
,QDPRXVHPRGHOGLIIHUHQWSDUWLFOHVL]HVRIZKHDWEUDQ DYHUDJHRIȝP3:%DQGDYHUDJHRI
ȝP:% ZHUHXVHGIRU-week intake, while in a human intervention study 2 different intakes (18
g/day, group A, and 36 g/day, group B) of wheat fiber supplement (Nisshin Pharma) were planned for
4 weeks. Short-chain fatty acids (SCFAs, acetic acid, propionic acid, and butyric acid) were
significantly increased by wheat bran intake in feces of mice as well as humans. In mice, SCFAs in
PWB group (smaller particle size) was increased immediately after the intake and higher than that in
WB group (larger particle size). In humans, SCFAs in group A (16 g/day) was higher than those in
group B (32 g/day), probably due to loss by the larger number of times group B evacuated. The
amounts of IgA in feces of mice and humans were significantly higher in the wheat bran intake groups,
suggesting that wheat bran may promote the secretion of IgA in the intestinal tract. Next generation
sequencing of 16S rDNA revealed that Į-diversity of fecal microbiota was increased after wheat bran
intake in PWB and WB groups of mice, while its diversity in humans was decreased in group A but
increased in group B. In ȕ-diversity of bacterial composition by Unifrac analysis, the different clusters
were formed between wheat bran intake group and control group without intake in mice, and between
group A and group B in humans. Thus, these findings suggest that wheat bran intake may be expected
to obtain benefits for the maintenance of healthy intestinal environment.

LPGAT1 regulates 18:0-PC biosynthesis in skeletal muscle(*)
Hiyori Ichida1, Shuhei Umebayashi1, Nanami Senoo1, Takumi Akahori1, Tomoki Sato1,
Noriyuki Miyoshi1, Takuya Yoshida1, Akihito Morita1, Yuki Sugiura2, Naoko Inoue3,
Yasutomi Kamei4 and Shinji Miura1
1 Graduate School of Nutritional and Environmental Sciences, University of Shizuoka, 422-8526, Japan
2 School of Medicine, Keio University, 160-8582, Japan
3 College of Bioresource Sciences, Nihon University, 252-0880, Japan
4 Graduate School of Environmental and Life Science, Kyoto Prefectural University, 606-8522, Japan


Skeletal muscle consists of both slow-twitch and fast-twitch fibers. These fibers differ in their
contractile and metabolic characteristics. Phospholipids are important structural components of
cellular membranes and have highly diverse fatty acid composition. This phospholipid diversity
influences membrane fluidity and permeability. Although some studies have shown that acyl chain
species in phospholipids are different between the muscle fiber type, the mechanisms behind those
differences are not yet fully understood. We have found that phospholipid profiles varied greatly
depending on the muscle fiber types. In fast-twitch fibers, the vast majority (93.6%) of
phosphatidylcholine (PC) molecules had palmitate (16:0-PC). On the other hand, in slow-twitch fibers,
in addition to 16:0-PC, 30.5% of PC molecules had stearate (18:0-PC). Most of palmitate and stearate
were bound at sn-1 position of 16:0- and 18:0-PC, respectively, and 18:0-PC were found in type I and
IIa fibers. Overexpression of PGC-ĮFKDQJHGWKHSURILOHVRIIDVW-twitch fibers as that of slow-twitch
fibers. In this study, we revealed that the enzymes involved in muscle fiber type-specific PC profiles,
using C57/BL6J and skeletal muscle-specific peroxisome proliferators-DFWLYDWHG UHFHSWRU Ȗ
coactivator-Į 3*&-Į  RYHUH[SUHVVHG PLFH (PGC-Į OE mice). As a result, lyso-phosphatidyl
glycerol acyl transferase (LPGAT1) gene expression levels were higher in the slow-twitch muscle as
compared to the fast- twitch muscle. LPGAT1 knockdown increased 16:0-containing PC and
decreased 18:0-containing PC in C2C12 myotubes. On the other hand, C2C12 overexpressing
LPGAT1 increased 18:0-containing PC and decreased 16:0-containing PC. In conclusion, these studies
suggest that LPGAT1 regulates 18:0-containing PC species specifically in muscle fiber type.

Tricellular tight junction protein angulin-1 regulates bicellular tight
junction permeability and transcellular nutrient absorption mechanisms (*)
Shiori Sugioka1, Michiko Nakayama1, Noriko Ishizuka1, Mikio Furuse2,3 and
Hisayoshi Hayashi1
1 Laboratory of Physiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka, Shizuoka&LW\,Japan
2 Division of Cell Structure, National Institute for Physiological Sciences, Okazaki City, 444-8787, Japan.
3 Department of Physiological Sciences, School of Life Science, SOKENDAI (The Graduate University for
Advanced Studies), Okazaki City, 444-8787, Japan


The primary function of intestinal epithelia is selective nutrient absorption and concomitantly,
blocking noxious substances from entering the internal compartment of living organisms. The
intestinal barrier is formed by a polarized monolayer of epithelial cells, which are connected by
intercellular junctions. The paracellular barrier is the tight junction (TJ), a complex located in the
apicolateral membrane of epithelial cells, which consists of a number of tetraspan TJ proteins, namely
from the claudin family, and interconnects the apicolateral membranes of neighboring cells like
zippers. In addition to this bicellular TJ structure (bTJ), a tricellular TJ (tTJ) is formed at the meeting
point of three cells where three bTJ strands converge. It extends far more basolaterally than the bTJ,
IRUPLQJDYHUWLFDOO\RULHQWDWHGWULSOHSDLUVWUDQGVVWUXFWXUHZLWKD³FHQWUDOWXEH´7KLVFHQWUDOWXEHLV
thought to be a weak point of the paracellular barrier. Angulin-1 is a member of the angulin protein
family, which is exclusively expressed at tTJ. The first hint that angulin-1 is involved in barrier
function came when, in angulin-1 knockdown studies, a break-down of the barrier occurred. However,
whether angulin-1 is actually involved in the intestinal barrier has not been studied. To this end, we
investigated the impact of deficiency of angulin-1 on the function of the small intestine by using
intestinal-specific angulin-1 deficient (angulin-1 cKO) mice. We measured unidirectional

22

Na+ and

3

H-Mannitol fluxes in isolated small intestine by using Ussing chambers. There was no discernable

change in 3H-Mannitol fluxes. However, transcellular and paracellular 22Na+ unidirectional flux were
decreased in angulin-1 cKO mice. Na+-dependent nutrient absorption activity was also decrease in
angulin-1 cKO mice. Together, these results suggest that the tTJ protein angulin-1 may regulate bTJ
ion permeability and transcellular nutrient absorption mechanisms.

Repair response to DNA damage altered by glucose concentration (*)
Takuto Okuya, Yukako Komaki, Yuko Ibuki
Graduate Division of Nutritional and Environmental Sciences, University of Shizuoka
52-1 Yada, Shizuoka, 422-8526, Japan

Calorie restriction is believed to reduce lifestyle-related diseases and extend healthy life
expectancy. However, the relationship between calorie restriction and DNA damage response is not clear
yet. This study aims to clarify the effect of glucose concentration on the response of normal cells to UV
irradiation.
In a series of experiments, we used human skin normal diploid fibroblast ASF-4-1
(Population Doubling Level = 47 - 49) cultured in Eagle's minimal essential medium (E-MEM) with
various concentrations of glucose (0.5 - 25 mM, 4 steps). We irradiated these cell with UVB
afterwards and detected DNA damage with phosphorylation of histone H2AX (Ȗ-H2AX), known as a
sensitive DNA damage marker.
First, we incubated cells in E-MEM with various glucose concentration for 24 hours
followed by UV irradiation (0.02 J cm-2), then incubated cells in these culture medium with various
glucose concentration up to 4 hours. GHQHUDWLRQRIȖ-H2AX increased over time, with the higher
glucose group having lower signals. Second, we incubated cells in E-MEM with various glucose
concentration for 8, 24 and 48 hours followed by UV irradiation (0.02 J cm-2), and further incubated
cells in each culture medium for 4 hours. GHQHUDWLRQRIȖ-H2AX increased time dependently, again
with the higher glucose group being lower. Third, we incubated cells in E-MEM with various glucose
concentration for 24 hours, and irradiated cells with 0.01 - 0.03 J cm-2 UV followed by 4 hour
incubation. We observed that JHQHUDWLRQRIȖ-H2AX was UV-dose dependentDQGDJDLQWKHȖ-H2AX
signal was suppressed with higher glucose concentration.
In summary, generation RIȖ-H2AX increased UV-dose and time dependently, and decreased
with increasing glucose concentration. As UV-LQGXFHGȖ-H2AX is caused by the formation of
pyrimidine dimers, the analysis of formation and repair of those lesions are ongoing.

Expression and functional analysis of chemosensory receptors
in normal human dermal fibroblasts(*)
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1

Graduate School of Integrated Pharmaceutical and Nutritional Sciences, University of Shizuoka, 52-1
Yada, Suruga-ku, Shizuoka, 422-8526, Japan

2

School of Food and Nutritional Sciences, University of Shizuoka, 52-1 Yada, Suruga-ku, Shizuoka, 4228526, Japan

Chemosensory receptors comprised of taste receptors, olfactory receptors, and transient receptor
potential (TRP) channels detect external chemical stimuli in the first step in taste and olfactory sensation.
In recent years, some of the receptors are shown to not only sense chemicals in the sensory organs but
also express in the whole body and control physiological functions in each tissue. Dermal fibroblasts
are one of the important organs that synthesize collagen, elastin, and hyaluronic acid in the human body.
Dermal fibroblasts might receive chemicals administered by both oral and percutaneous. Thus, it was
hypothesized that chemical substances contained in foods, drugs, and cosmetics regulate function of
dermal fibroblast cells via the activation and/or inhibition of chemosensory receptors expressed to the
cells. Therefore, we investigated expression and physiological functions of chemosensory receptors in
normal human dermal fibroblast (NHDF) cells.
We measured mRNA expression level of 434 chemosensory receptors (25 taste receptors, 384
olfactory receptors, 25 TRP channels) in the NHDF by real time RT-PCR. As a result, mRNA of 13
chemosensory receptors was detected: 2 taste receptors (TAS2R14, TAS2R19), 5 olfactory receptors
(OR1A1, OR2A4/7, OR4C12, OR56A5), and 6 TRP channels (TRPC1, TRPC4, TRPM4, TRPML1,
TRPP1, TRPV2). Among these receptors, mRNA level of OR1A1 was relatively high with good
reproducibility. Moreover, administration of OR1A1 agonists, geraniol and 3-methyl-2,4-nonandione,
produced concentration-dependent Ca2 + responses in the NHDF cells. Their EC50 values were as follows:
geraniol 1.7 mM and 3-methyl-2,4-nonandione 151 μM. These results implied that functional expression
of OR1A1 in the NHDF. Now we examine physiological functions of OR1A1 in the NHDF using
OR1A1 ligands.

Relationship between pH and meat characteristics of sika deer
captured by a snare in Izu region(*)
Sakurako Inagaki, Chiaki Yamamoto, Masatoshi Shibata,
Masaki Murano, Ayami Sano, Yoko Ichikawa
Department of Integrated Pharmaceutical and Nutritional Sciences, Graduate School of Shizuoka
Shizuoka City, 422-8526, Shizuoka, Japan


Recently, the number of sika deer in Japan has increased. There are about 24,000 sika deer in the
Izu region, and the total damage they cause to agricultural and forestry products exceeds 160 million
yen. Management capture aimed at reducing damage has a problem due to hunter decline and aging.
The method of using snares that can be utilized by a small number of people is popular. However,
there is a limit to the capacity of the ³,zusika - wholesaler´ to handle and dress captured deer, and the
review of the aging period will lead to an increase in the number of processed deer. Moreover, deer
meat captured by snare tends to have a high pH, and the meat pH greatly affects the meat
characteristics. The purpose of this study is to investigate pH and meat characteristics of deer meat
captured by snare, to standardize the quality of deer meat for distribution, and to shorten the aging
period.
We used 16 female deer loins (M. Longissimus dorsi) captured by snare. The pH fluctuation from
the time of emplacement to the end of aging, body weight, and body temperature were measured at the
Izusika - wholesaler. In addition, the water holding capacity (drip loss (DL), cooking loss (CL), and
roast VDPSOH¶V centrifugal water retention), tenderness (hardness stress, cohesiveness, and shear
strength), and color (L* value, a* value, and b* value of roast samples) were measured. We confirmed
the correlation between these 14 measurement items and the pH before and after aging.
Although there was no regularity in the pH fluctuation, the variation in pH on the four or five
days of aging meat was minimized (CV=1.9% and 2.0%, respectively) and the pH value was about 7.5.
A concave curve was observed between the before aging pH and DL or CL, and a convex curve was
observed between the before and after aging pH and the centrifugal water retention. On the other hand,
the hardness stress and shear strength decreased, and color values increased in proportion to pH value.
From the results, it is considered that the water-holding capacity is maximized around pH 7.2, and
the tenderness, the redness, and the brightness of deer meat increase with pH value. The principal
component analysis of all items suggests that pH, centrifugal water retention, CL, and body
temperature affect other measurement items. In the future, in order to proceed with standardization of
the quality of deer meat in circulation, it is necessary to reduce the difference in pH between
individuals. From this study, it is considered that four to five days are preferable for the aging period.
In addition, the meat characteristics after aging can be predicted partly by measuring pH before or
after aging.

Characterization of Shizuoka Matcha by chemical analysis (ː)
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Recently Matcha has become population in the world, and its export from Japan to overseas is
increasing. The production of Matcha in Shizuoka is also growing rapidly. It is known that amino acid
contents as umami components in Matcha increase and the contents of EGCG decrease by protection
from sunlight during growth of new shoots. The Matcha with high amino acid contents is defined as the
high guality tea. Matcha is able to be produced from the tea leaves collected in different seasons, that is,
first (May), second (July), and autum (from September to October). However, the seasonal differences
of the components of Matcha have not been revealed. Thus, in this study, we analyzed and compared
the components such as amino acids and catechins in Matcha produced by the tea leaves collected in
different seasons, first, second, and autum. Our results may be useful in the characterization of the
seasonal guality of Matcha.

Paracellular transport across tricellular tight junctions in the large intestine
of ILDR1 knockout mice (*)
Wendy Hempstock1, Shiori Sugioka1, Noriko Ishizuka1, Mikio Furuse2,3, Hisayoshi
Hayashi1
1 Laboratory of Physiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka, Shizuoka City, 422-8526, Japan
2 Division of Cellular Structure, National Institute of Physiological Sciences, Okazaki City, 444-8787, Japan
3 Department of Physiological Sciences, School of Life Science, SOKENDAI (The Graduate University for
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ILDR1 is a member of the angulin protein family, which is exclusively expressed at tricellular tight
junctions (tTJ). tTJ are found where three cells meet and where three bicellular TJ strands converge. tTJ
are thought to be important for barrier function in epithelial tissues. It was recently reported that ILDR1
knockout (KO) mice have water transport abnormalities in the kidney. Since ILDR1 is the main tTJ
protein in the large intestine, the goal of this research was to examine the effect of ILDR1 KO on large
intestinal paracellular transport. Using ILDR1 KO mice with wild type (WT) C57Bl6/JJ mice as controls,
urine, stool, and luminal contents were analyzed for Na+ and K+ content and in addition, stool and
luminal contents were analyzed for water content. Urine osmolality was also measured under normal
and water restricted conditions. Paracellular 22Na and 3H-mannitol flux and water transport were
measured. Expression of tTJ proteins was measured by real time RT-PCR and immunofluorescence of
ILDR1 and another tTJ protein, LSR, was assessed. There was no change in Na+ or K+ concentration
or water content of stool or luminal contents. ILDR1 KO mice could concentrate urine normally with
free access to water, but after 24-hour water restriction, there was a significant difference in urine
osmolality (2.6 ± 0.17 vs 3.7 ± 0.09 Osmol/Kg H2O KO vs WT, p=0.003, independent t-test). 22Na
and 3H-mannitol flux and water transport in ILDR1 KO mice were also unchanged. Relative mRNA
abundance of other tTJ proteins did not change, however immunofluorescence showed that in ILDR1
KO mice, the tTJ protein LSR changes its localization pattern to mirror that of ILDR1 in WT mice. Thus
it is proposed that in ILDR1 KO mice, LSR compensates for the loss of ILDR1 in tTJ and paracellular
transport is not affected as a result.

PGC-Į facilitates remodeling of cardiolipin in skeletal muscle (*)
Chiho Magome, Nanami Senoo, Akihito Morita, Yasutomi Kamei and Shinji Miura
Laboratory of Nutritional Biochemistry, Graduate School of Nutritional and Environmental Sciences,
University of Shizuoka, Shizuoka city, 422-8526, Japan
Laboratory of Molecular Nutrition, Graduate School of Environmental and Life Science, Kyoto Prefectural
University, Kyoto city, 606-8522, japan


Cardiolipin (CL), a unique glycerophospholipid having two phosphate and four acyl-chains, is
located mainly on the mitochondrial inner membrane and plays important roles in regulating the
mitochondrial membrane structure and respiratory functions. Endurance-type exercise training
stimulates mitochondrial biogenesis in skeletal muscle. Peroxisome proliferator-DFWLYDWHG UHFHSWRU Ȗ
FRDFWLYDWRUĮ 3*&-Į DWUDQVFULSWLRQDOFRDFWLYDWRULVXS-regulated in skeletal muscle by exercise
training, and strongly promotes mitochondrial biogenesis through integrating regulation of gene
transcription programs. Although CL is an important component of mitochondria, little is known about
the role of PGC-ĮLQ&/ELRV\QWKHVLVRecently, we have revealed that the level of tetralinoleoyl-CL,
the major molecular species found in mammalian skeletal muscle, is increased in murine skeletal
muscle overexpressed PGC-Į,QDGGLWLRQWKHH[SUHVVLRQRI&GVZKLFKV\QWKHVL]H&'3-DAG from
PA in CL de novo pathway, was significantly increased. In general, acyl chains in phospholipids are
replaced by remodeling. Therefore, PGC-Į PD\ EH LQYROYHG LQ &/ UHPRGHOLQJ DV ZHOO DV de novo
synthesis. In this study, we found that monolysocardiolipin acyltransferase 1 (MLCL AT-1), which
catalyzes the remodeling of CL, were up-regulated by PGC-Į RYHUH[SUHVVLRQ in skeletal muscle.
Additionally, tetralinoleoyl-CL levels changed in the presence or absence of MLCL AT-1 in C2C12
myotubes. Since MLCL AT-1 was reported to have a substrate specificity to linoleic acid, these results
suggested that PGC-1Į facilitates CL remodeling by increasing MLCL AT-1 expression and regulates
tetralinoleoyl-CL level.

Fig. Pathways of CL biosynthesis and remodeling
in mammalian cells.
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+RQRNLRODQGDXUDSWHQHLQFUHDVH5;5ȖDFWLYLW\
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University of Shizuoka, Shizuoka city, 422-8526, Japan
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Honokiol is a lignan isolated from the bark, seed cones, and leaves of trees belonging to the genus
Magnolla, and known as traditional eastern herbal medicines. Auraptene is a natural bioactive
monoterpene coumarin ether isolated from members of the genus Citrus and shown a remarkable
effect in the prevention of degenerative diseases. We have recently found that honokiol and auraptene
stimulate peroxisome proliferator-DFWLYDWHG UHFHSWRU Ȗ FRDFWLYDWRU Į 3*&-Į  -mediated
transcriptional activity in a reporter gene assay. PGC-ĮFRXOGHQKDQFHHQGurance capacity by binding
to various nuclear receptors and regulates transcription of target genes to control the cell function such
as mitochondrial biogenesis, electron transport chain, fiber type, glyconeogenesis, glucose transport,
and fatty acid oxidDWLRQ2QWKHRWKHUKDQGZHKDYHSUHYLRXVO\VKRZQWKDW5;5ȖRQHRIWKHQXFOHDU
receptors, increases glucose uptake into the skeletal muscle and intramuscular triglyceride (IMTG)
content. Because PGC-Į FDQ ELQG 5;5Ȗ DQG VWLPXODWH WKH DFWLYLW\ KRQRNLRO Dnd auraptene may
VWLPXODWHJOXFRVHXSWDNHDQG,07*V\QWKHVLVLQVNHOHWDOPXVFOHE\DFWLYDWLRQRI5;5ȖYLDHQKDQFLQJ
PGC-ĮDFWLYLW\
To investigate the hypothesis, we evaluated honokiol and auraptene using a reporter gene assay
system expressing PGC-Į DQG 5;5Ȗ LQ +(.7 FHOOV $IWHU  K incubation of HEK293T cells
with the compounds, luciferase activity was measured by luminometer.
HRQRNLRODQGDXUDSWHQHDFWLYDWHG5;5ȖLQWKHSUHVHQFHRI3*&-Į However, these activations were
not found in the absence of PGC-ĮVXJJHVWLQJWKDWKRQRNLRODQGDXUDSWHQHUHTXLUHG3*&-ĮIRUWKH
DFWLYDWLRQ RI 5;5Ȗ 7UDQVJHQLF PLFH RYHUH[SUHVVLQJ 5;5Ȗ VSHFLfically in skeletal muscle showed
increased gene expression GLUT1 and SREBP1c expressions with increased systemic glucose
metabolism intramuscular IMTG content in their muscles. Thus, honokiol and auraptene may
stimulate GLUT1 and SREBP1c expression througK DFWLYDWLRQ RI 5;5Ȗ LQ WKH SUHVHQFH RI 3*&-Į
and increase glucose uptake into the muscle and intramuscular IMTG synthesis. Because IMTG is
abundant in slow-twitch muscles and used as one of the fuel sources during muscle contraction,
honokiol and auraptene are expected to have an effect of increasing muscle endurance capacity by
increasing the amount of IMTG.

New resveratrol derivatives by high-pressure treatment and their biological
activities (*)
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At present structural and functional changes of food components in the food processing are not fully
understood. We have already found several new compounds that are produced by the reaction between
resveratrol (well known as one of the major functional components in grape skins) and other phenolic
acids. It was also suggested that these new compounds are produced in larger quantities under
high-pressure conditions. In this study, we focused on the new compound RK4 which is produced by
high-pressure treatments of resveratrol and caffeic acid.
Resveratrol and caffeic acid were reacted under various conditions (concentrations and temperatures)
by high-pressure treatments. Amounts of RK4 in the reaction solutions were quantitatively analyzed using
LC-MS/MS. In addition, the biological activities of RK4 such as antioxidant (DPPH and FRAP),
Į-glucosidase inhibitory, and cancer cell growth inhibitory properties (Hela, PC-3 and Hep-G2 cell lines)
were evaluated.
The LC-MS/MS analysis showed that the production of RK4 significantly increased by high-pressure
treatment above 75 MPa. Reaction time and temperature were also shown to be important for the
production of RK4. It was confirmed that the activities of RK4 was higher than those of resveratrol in all
biological assays. These results suggest that the novel resveratrol derivative RK4 has a potential to be a
promising the functional food component.

Structure of RK4.

Estimation of Potential Dermal Exposure Rate of
Organophosphorus Flame Retardants via Direct Contact with Products (*)
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Organophosphorus compounds are added into indoor products as flame retardants at high
concentration, and some of them have toxic consequences like carcinogens. Although their dominant
exposure pathway is considered as the dust ingestion, recent studies suggest that the dermal exposure
to organophosphorus compounds is expected to be more significant exposure pathway. However, the
information on dermal absorption rates of organophosphorus compounds is limited and determined by
the experiments using organophosphorus compounds dissolved in solvent, which could not consider
the real situation and overestimate or underestimate the dermal exposure rates. In this study, to
evaluate the dermal exposure rates of organophosphorus compounds via direct contact with product,
the dermal permeability tests were carried out using EPISKIN human tissue model and a car seat
including cresyl diphenyl phosphate (CsDPhP), triphenyl phosphate (TPhP), tris(2-chloroethyl)
phosphate (TCEP), tricresyl phosphate (TCsP), and tris(2-chloroisopropyl) phosphate (TCPP).
In the dermal permeability tests, the car seat was attached on the EPISKIN. To determine the
concentrations of organophosphorus compounds transferred from the car seat to the receptor fluid, 2
mL receptor fluid and 2 mL ethyl acetate/hexane (1:1, v/v) with internal standards were added onto
Q-sep, and it was vortexed for 2 min, ultra-sonicated for 5 min, and centrifuged for 3 min (4000 rpm).
The supernatant was aliquoted into a test tube. The concentrate was purified using an EMR-Lipid
clean up column. The eluate was concentrated with a nitrogen purge, and the internal standards were
DGGHG WKHILQDOYROXPHZDVȝ/ /LTXLGFKURPDWRJUDSK-tandem mass spectrometer (LC-MS/MS)
was used for the quantitative analysis of organophosphorus compounds.
The results of the dermal permeability tests of organophosphorus compounds in the car seat using
EPISKIN revealed that the dermal absorption rates were 6.25 (TCEP), 2.58 (TCPP), 0.58 (CsDPhP),
0.33 (TPhP), and 0.00 (TCsP) ng cm-2 h-1. Based on the dermal absorption rates, the dermal exposure
rate of TCEP via direct contact with the car seat was estimated as 185 ng kg-1 day-1, which was >80
times higher than that via dust ingestion reported in the previous study (2.3 ng kg-1 day-1).
The dermal exposure to organophosphorus compounds associated with the direct contact with car
seat could be significant exposure pathway for the organophosphorus compounds.

Immobilization by cast fixation alters the expression of cytokines in skeletal
muscle (*)
Shiori Ishiyama, Kazue Honma, and Toshinao Goda
Graduate School of Integrated pharmaceutical and Nutritional Sciences, University of Shizuoka, Shizuoka
422-8526, Japan.


Objective: Sarcopenia and frailty are major health problem among older adults. Low physical activity
due to a disease or injury such as fractures leads to atrophic muscles especially in the elderly. Skeletal
muscle is recognized as an organ that secretes bioactive molecules like other organs, but it remains
unclear how immobilization changes the expression of those cytokines. In this study, we investigated
whether the changes in the expression of the anabolic/catabolic related genes induced by casting are
associated with the expression of cytokines in skeletal muscle.
Methods: Male Wistar rats were subjected to a right hindlimb cast immobilization for 7 days. The
each casting and control rats are divided into two groups and fed a 13% of whey or soy diet during the
casting period. The soleus, gastrocnemius and extensor digitorum longus (EDL) muscle were collected
from the right leg, and the mRNA levels of the genes encoding factors related to proteolysis muscle
synthesis, inflammatory response and myokines were analyzed.
Results: Seven days immobilization induced the significant reduction of body weight, gastrocnemius
and soleus muscle weight compared with control rats, whereas no effect was observed in EDL muscle.
The expression of Atrogin-1, Foxo3 and Klf15 genes, which are related to muscle degradation, and
Myod1 gene, a muscle synthesis marker, were significantly elevated in the casted whey-treated rats
compared with the control rats in the soleus muscle. In addition, the mRNA levels of Il18 and Il15
were much greater in the casting soleus muscle of rats fed whey diet than in the control (12.9-fold and
5.8-fold, respectively), whereas no significant difference in the expression of muscle metabolism
related genes was observed in the rats fed soy diet.
Conclusion: The change in the expression of muscle metabolic genes is associated with the expression
of IL-15 and IL-18 in atrophic muscle.

Effects of intake of breakfast with different glycemic index on insulin
resistance and inflammation-related genes expression in blood leukocytes
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Objective: Continuous postprandial hyperglycemia results in whole body inflammation and insulin
resistance. High concentration of circulating inflammatory cytokines is positively correlated with
blood glucose levels and insulin resistance, and are associated with the onset of cardiovascular disease.
In recent years, mRNA expression of inflammation-related genes in peripheral blood leukocytes was
shown to be induced by an increase in blood glucose level. In this study, we investigated the difference
in the expression of inflammation-related genes in peripheral blood leukocytes in response to two
kinds of diets with difference in glycemic index (GI) as breakfast.
Design: Twenty healthy Japanese men aged 40-70 years old were given either a low-GI (GI:54) or a
high-GI (GI:84) breakfast for 7 days, and given the other during the next 7 days. Clinical examinations
were carried out on the 7th day from the start of each diet, and the blood glucose level and insulin
concentration were measured in the blood taken from just before the breakfast to 120 min after the
start of ingestion. The mRNA expression levels of the inflammation-related genes in peripheral
leukocytes were measured using the blood obtained before/120 min after starting breakfast ingestion.
Results and Discussion: The postprandial glucose levels were significantly higher when the subjects
took a high-GI diet than when they took a low-GI diet. There was no significant difference in
HOMA-IR and Adipo-IR (adipose tissue specific insulin resistance index) at the baseline level before
breakfast. Intake of high-GI diet for 6 days led to an increase in WKH P51$ OHYHOV RI ,)1Ȗ ,/-ȕ
S100A4, S100A6, S100A8, S100A11 and S100A12 compared with low-GI diet at the baseline before
breakfast. These results suggest that intake of a low GI diet that leads to a reduced postprandial
glycemic response could suppress the expression of inflammation-related genes in peripheral
leukocytes.

Influence of continued ingestion of matcha on emotional responses after
stress in mice and human
Manami Monobe, Sachiko Nomura, Kaori Ema and Hideki Horie
Tea Research Division, Institute of Fruit Tree and Tea Science, National Agriculture and Food Research
Organization (NARO),
Shizuoka City, Shimada-Shishidoi 2769, Japan


Matcha has high contents of theanine, caffeine, and epigallocatechin gallate (EGCG). Among
these, theanine reduces psychological and physiological stress responses, although this effect is
disturbed by caffeine and EGCG. It was reported that the continued ingestion of high-quality matcha,
whose molar ratio of caffeine and EGCG to theanine and arginine was kept at less than two, reduces
stress responses. However, most matcha on the market has an inadequate ratio. Therefore, we
investigated the influence of continued ingestion of matcha with a ratio of over two, on emotional
behaviors after stress in mice. Continued ingestion of the matcha may prevent lacked motivation after
stress. It is inferred that caffeine is related to its effect. However, it is not reasonable that the caffeine
acted directly because behavior tests were performed 50 h after the final administration of the matcha.
Moreover, we investigated the influence of continued ingestion of the matcha on the change of
motivation after stress in human. Because activation of sympathetic nervous system is associated with
motivation change, VDOLYDU\ Į-amylase activity was monitored as an index of sympathetic nervous
activity. Continued ingestion of matcha prevented impaired response of Į-amylase activity to stress,
and it is inferred that this is synergy effects of caffeine and other matcha components. Taken together,
continued ingestion of the matcha may contribute to maintenance of motivation.

Preliminary study for the determination of phenolic components in
Kosencha: a secondary processed tea
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µKosencha¶ is a secondary processed tea which is produced by treating µ<DEXNLWD¶green tea leaves
with high temperature and high pressure. The astringency of Kosencha is weaker than that of the
original green tea, and it was reported that Kosencha could exhibit the slimming effects on obese
patients and suppressive effects on the activities of mouse intestinal D-glucosidase (AGc), a sugar
digestive enzyme. In this study, we tried to determine the specific phenolic ingredients showing AGc
inhibitory effects in Kosencha.
Aqueous extract of the leaves of Kosencha was prepared. This extract was separated by using high
performance liquid chromatography (HPLC) with a column for size exclusion chromatography:
TOSOH TSKgel G3000 SWXL (5 Pm, I7.8 x 300 mm). Separatory conditions were the followings:
elusion solvent, H2O; flow rate, 1.0 mL/min; column temp., room temp. Two main components were
determined with ultraviolet-visible absorption detector at both of 280 nm and 460 nm. As these two
components, fraction A and B were eluted at ca. 9 min and ca. 13 min, respectively. Molecular weights
of these fractions, which were estimated with a standard curve consisting of four well-known globular
proteins, were 215000 and 132000.
Next, these fractions were applied to solid phase extraction with Waters Sep-Pak טC18 Plus short
cartridge, and were eluted with 20%, 40%, and 100% MeOH. Each fraction was designated as A-20,
A-40, A-100, B-20, B-40, or B-100. Because UV-spectra of all these fractions showed a peak at
270-280 nm, these fractions were thought to include phenolic compounds and/or caffeine. B-40 and
B-100 also showed a peak at 250-260 nm in the UV-spectrum, so these two fractions could include
some components having the chemical structures like flavonoids. Comparative amounts of
polyphenols detected by Folin-Ciocalteu method and AGc inhibitory activities on rat intestinal maltase
by in vitro assay were observed in A-20, A-40, B-20, and B-40. Major tea catechin monomers like
(-)-epigallocatechin gallate and the dimers like procyanidins and theasinensins were not detected by
HPLC assay in all of six fractions, though caffeine was detected in B-20, B-40, and B-100.
These results indicated that four fractions showing AGc inhibitory effects in Kosencha, A-20, A-40,
B-20, and B-40, would include phenolic components which were not tea catechin monomers and/or
dimers. Further investigations for the information of flavonoids like rutin will be performed. A study
for the reconfirmation of the molecular sizes will also be required, because the results of SEC would
vary with the shapes and the surface charges of used molecules.

Anti-stress effect of green tea: role of theanine and arginine
Monira Pervin1, Keiko Unno1, Shinji Miura2, and Yoriyuki Nakamura1
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Theanine, a major amino acid in green tea, has excellent anti-stress effect. We have previously reported
that theanine ingestion improves the shortened lifespan, cognitive dysfunction and depression in chronic
psychosocial stressed mice. We have also found that consumption of arginine (Arg) which is the second
most abundant amino acid in green tea significantly suppressed adrenal hypertrophy, a marker of stress,
in psychosocial stressed mice. To evaluate the anti-stress effect of Arg, two mice of senescenceaccelerated mouse prone (SAMP10), a stress-sensitive strain, were separately housed in a cage with a
partition for establishing territoriality. Then the partition was removed and mice were co-housed
confrontationally to load psychosocial stress. Control mice were group housed. Mice of Arg group were
ingested Arg (10 μg in water) freely.
Results show that the immobility time, a marker of depression, was significantly shortened in mice that
ingested Arg under confrontational-housing than confrontational and group-housing control mice. Arg
ingestion improves learning ability in aged mice both of group and confrontational-housing. The
lifespan of mice under confrontational-housing was shorter than that of group-housing mice. On the
other hand, when mice ingested Arg under confrontational-housing, 50% survival time was prolonged
from 10.5 to 16.6 months.
These results indicate that the main amino acids of green tea, theanine and Arg, play an important role
in reducing the harmful effects caused by chronic psychosocial stress.

Biomolecule-photodamaging mechanism of pH-dependent P(V)porphyrins
for photodynamic therapy (*)
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Photodynamic therapy is a minimally invasive cancer treatment, and P(V)porphyrin
photosensitizers may function by electron transfer oxidation even in hypoxia 1). In this study, in order
to improve the cancer selectivity of photosensitizers by making use of the fact that cancer cells have a
slightly lower pH than normal cells, electron donating groups are connected to the axial ligand of
P(V)porphyrin (Fig. 1). The absorption spectral change shows that pKa of P(V)Pyr is about 7.2, and
the average lifetime of the excited state was prolonged under an acidic condition. On the other hand, in
the neutral condition, a very short lifetime state (Ĳ= 0.05 ns) was observed, suggesting that the
photoexcited P(V)porphyrin is deactivated through electron transfer from the deprotonated axial
ligand to the porphyrin ring. To evaluate the pH dependence of biomolecule photodamaging activity of
P(V)Pyr, human serum albumin (HSA) and NADH were used as target biomolecules. The binding
constant between P(V)Pyr and HSA became larger under normal conditions, leading to the stronger
protein photodamage. However, the photooxidation of NADH by P(V)Pyr was stronger under acidic
condition. These results suggest that the activity control in the aqueous solution was achieved.
The photodamaging mechanism through electron transfer was confirmed in the cases of HSA
and NADH oxidation by P(V)Pyr, as the conventional singlet oxygen mechanism does. These results
suggest the possibility of protoxidizing cancer cells by P(V)Pyr through electron transfer in hypoxic
condition, which is more effective than conventional photosensitizers depending on singlet oxygen.
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Fig. 1 Structure of P(V)Pyr (left) and the absorption spectral change of NADH through photosensitized
oxidation by P(V)Pyr (right). 5 μM P(V)Pyr and 10 μM NADH in a 100 mM (pH 7.6 (life) and pH 6.5 (right)).

1) K. Hirakawa, D. Ouyang, Y. Ibuki, S. Hirohara, S. Okazaki, E. Kono, N. Kanayama, J. Nakazaki,
H. Segawa, Chem. Res. Toxicol. 2018, 31, 371.

Photophysical properties of P(V)porphyrin multimer:
possibility of the application to cancer therapy (*)
Ryota Inoue1 and Kazutaka Hirakawa1,2
1

Applied Chemistry and Biochemical Engineering Couse, and 2Graduate School of Science and
Technology, Shizuoka University, Johoku 3-5-1, Hamamatsu, 432-8561, Japan

More than 20% of the cause of death is cancer for many years in Japan. Photodynamic therapy
(PDT) is a therapeutic method that selectively destroys cancer cells by injecting a photosensitizer and
irradiating the tumor with a visible light using an endoscope. PDT has attracted attention, because of the
less invasiveness and low side effects. Currently, porphyrin photosensitizers, for example Laserphyrin®
is used for PDT. To improve cancer selectivity, we focused on dichloro-P(V)tetrakis-(5,10,15,20-pmethoxyphenyl)-porphyrin (Cl2P(V)TMPP, Fig.1a), because of its effectiveness under hypoxic
condition [1]. In this study, We synthesized a porphyrin trimer bonded with a free-base porphyrin
monomer as an axial coordination of Cl2P(V)TMPP (FB-P(V)-FB, Fig.1b) and examined photochemical
properties.
The fluorescence quantum yield of FB-P(V)-FB ĭf = 0.15×10-2) was much smaller than that of
porphyrin monomer, Cl23 9 7033 ĭf = 6.3×10-2). The time profile of FB-P(V)-FB fluorescence could
be analyzed by a double-exponential function depending on the excitation wavelength. The analyzed
lifetimes showed the value that close to porphyrin monomer and very short component was also
observed. Small fluorescence quantum yield and short fluorescence lifetime suggest that the
photoexcited FB-P(V)-FB is quenched through the rapid intramolecular electron transfer and energy
transfer. In this molecule, the central P(V)porphyrin unit acts as electron acceptor and the edgeporphyrins become energy acceptors. Therefore, we are planning the synthesis of P(V)porphyrin
multimers, which consists of three P(V)porphyrin units with same energy level.

(b)

(a)

Fig. 1 Structures of Cl2P(V)TMPP (left) and FB-P(V)-FB (right).
[1] K. Hirakawa, D. Ouyang, Y. Ibuki, S. Hirohara, S. Okazaki, E. Kono, N. Kanayama, J. Nakazaki, H.
Segawa. Chem. Res. in Toxicol, 31 (2018) 371-379.

Acidic condition delays nucleotide excision repair (*)
Tetsuya Fukuda, Yukako Komaki, Yuko Ibuki
Graduate Division of Nutritional and Environmental Sciences, University of Shizuoka 52-1 Yada, Shizuoka
422-8526, Japan


In our body, optimal pH is maintained by homeostatic mechanism, but acids generated by cell
metabolism or respiration, as well as disease, can shift pH more acidic, which may contribute to
carcinogenesis. In aged body, waste products tend to accumulate due to attenuated physiological
control, leading to acidic stress. However, detrimental effect of acidification on DNA is unclear. We
examined the effect of acidification focusing on the inhibition of nucleotide excision repair (NER).
In this work, we used human keratinocytes HaCaT cultured in Dulbecco's Modified Eagle
Medium (DMEM). The baseline DMEM was prepared from DMEM powder and adjusting pH by
adding sodium bicarbonate (pH 8.4). Acidic DMEM was prepared by reducing the sodium bicarbonate
to 4/9, 2/9 and 0 equivalents to obtain pH values of 7.6, 6.6 and 6.0, respectively. Viability decreased
when cells were exposed to DMEM at pH 6.0 for 24 or 48 hr but not with other pH.
In examination of DNA damage repair, we used local irradiation method to generate pyrimidine
(6-4) pyrimidone photoproducts (6-4PPs) and cyclobutane pyrimidine dimers (CPDs) in localized area
in nucleus. After immunofluorescent staining, we counted cells with corresponding foci. The
formation of 6-4PPs or CPDs foci was similar in all the conditions but almost all the foci disappeared
after 2 or 48 hr, respectively, with baseline DMEM. However, we confirmed that the repair of 6-4PPs
and CPDs was delayed when cultured in acidic DMEM. This result let us conclude acidic condition
delayed NER. To investigate the mechanism of inhibited NER, we are planning to examine the
accumulation of NER proteins at damaged sites.

Aging altered histone modification and repair response
to UV-induced DNA damage (*)
Momoka Amano, Yukako Komaki, Yuko Ibuki
Department of Environmental and Life Sciences, School of Food and Nutritional Sciences, University of
Shizuoka, Yada 52-1, Suruga-ku, Shizuoka 422-8526, Japan

Histones are proteins that wrap around DNA. Histone modification plays important roles in chromatin
structure control, DNA damage response and gene expression. We have previously demonstrated that
hyperacetylated histone delayed DNA damage repair. In this study, we used human skin-derived normal
diploid fibroblasts cell ASF-4-1 and examined the relationship between aging-induced histone
modification and DNA damage repair. ASF-4-1 cells stop proliferating at population doubling level
(PDL) of around 58. We measured the ȕ-galactosidase (ȕ-gal) activity, a widely used senescence marker,
DQGLGHQWLILHGFHOOVDW3'/DQGODWHUDVȕ-gal-positive. Thus we used cells at around PDL 45 as normal
cells and cells at around 55 as senescent cells to simulate aging.
At first, we compared histone modification pattern in normal and senescent cells. Acetylation of histone
H3K9 and methylation of H3K27 was significantly reduced in cells at PDL 55 compared to those at
PDL 45. We detected phosphorylation of histone H2AX Ȗ-H2AX), known as a sensitive DNA damage
marker, with western blotting and immunofluorescent staining. Untreated cells at PDL 55 showed higher
Ȗ-H2AX than cells at PDL 45. We analyzed reactive oxygen species (ROS) in cells XVLQJ ƍƍdichlorofluorescin diacetate (DCFH-DA) and flow cytometry. Cells at PDL55 showed higher level of
ROS than cells at PDL 45.
Next, we irradiated ASF-4-1 cells with UVB to investigate if Ȗ-H2AX level would change with
different histone modification pattern. The amount of Ȗ-H2AX in PDL 45 cells increased in a dose- and
time-dependent manner. +RZHYHU WKH Ȗ-H2AX level in cells at PDL 55 was maintained virtually
constant. Further, we investigated the repair of pyrimidine dimers such as 6-4 photoproducts and
cyclobutane pyrimidine dimers with local irradiation method where cells were irradiated with UVC
through a filter with 3 μm holes. There was no significant difference in the damage repair rate of
pyrimidine dimers between normal and senescent cells.
In conclusion, histone modification pattern significantly changed in cells at different PDL. DNA
damage response GHWHFWHGZLWKȖ-H2AX was not as remarkable in senescent cells. However, senescent
cells repaired pyrimidine dimers at a comparable rate to normal cells.

A simple system for ambulatory monitoring of autonomic nerve activity and
its application (*)
Ayaka Yoshino1, Kazuhiko Kojima2, Kumiko Ohara3, Yoshimitsu Okita1,
Harunobu Nakamura4
1

Faculty of Engineering, Shizuoka University, Shizuoka, 432-8011, Japan; 2Hamamatsu Measurement and
Control Center ( HMCC ) , Shizuoka, 435-0036, Japan; 3Kindai University Faculty of Medicine, Osaka,
589-8511, Japan; 4Graduate School of Human Development and Environment, Kobe University, Hyogo,
657-8501, Japan



Recently, autonomic nerve activity (ANA) in human has been widely used in many fields, such as
medical science, engineering, food science, and agriculture. In general, portable electrocardiogram
(ECG) measurements have no raw ECG data; they show only the R-R intervals. Due to this lack, the
change of the length of ECG components (QT interval), which are related to hormone levels, cannot
be examined. However, it is well known that hormone levels change ANA, such as heart rate
variability, body temperature, and QT interval. Because there is a close relation between ANA and
hormone levels, it is necessary to measure and analyze: (1) the waveform and rhythm of the ECG, and
(2) body temperature obtained from a sensitive sensor; both of which vary with ANA.
For this reason, we developed a simple system for ambulatory monitoring of ANA (ECG and
sensitive body temperature), and we reported the effect of the ANA for a full day in woman using this
developed ambulatory monitoring system. The subject was a healthy woman. The subjects gave
written informed consent to participate in this study. In a preliminary study, the subjects participated in
an experiment of circadian rhythm for a full day. Physiological data (raw ECG, body temperature)
were continuously obtained throughout the day. The developed ambulatory monitoring system enables
simultaneous measuring ANA in ECG and body temperature with a high sampling rate (sampling
frequency is 1024Hz). Via ANA analysis in ECG and body temperature for the full day, we confirmed
that all analysis data show body temperature and sympathetic and parasympathetic modulation to be in
a normal range. The results indicate that the newly developed ambulatory monitoring system can be
useful for physiological interpretation and functional food science of HRV and body temperature in
woman.

Analysis of circadian rhythm of cortisol secretion in newborns with
nonparametric quantile mixed effects model (*)
Yuta Tanabe1, Yuko Araki1 and Osuke Iwata2

1

Department of Informatics, Graduate School of Integrated Science and Technology, Shizuoka University,
Hamamatsu City, Shizuoka, 432-8011, Japan

2

Center for Human Development and Family Science, Department of Neonatology and Pediatrics,
Nagoya City University Graduate School of Medical Sciences, Nagoya City, Aichi, 467-8601, Japan



The circadian rhythm of cortisol secretion in newborns is unknown. To capture this circadian
rhythm, we introduce DQHZVWDWLVWLFDOPHWKRGQDPHG³1onparametric quantile mixed effects model
EDVHG RQ EDVLV H[SDQVLRQV´ and applied this proposed model to the urinary cortisol secretion data
measured over time in newborns.
Because longitudinal data has hierarchical structures, analysis is performed using a mixed effects
model. Furthermore, in this study, quantile regression is performed to consider the possibility that the
daily fluctuation of the cortisol secretion differs depending on the height of the cortisol secretion itself.
Conventional linear regression is known to be a method to estimate the conditional expectation of the
objective variable, while quantile regression is a method for estimating the conditional quantiles of the
objective variable. Since any quantiles can be used as the target of estimation, focusing on the
transition of the high, intermediate, and low cortisol levels is possible. In addition, it can be
assumed that the diurnal variation of the cortisol secretion has a nonlinear structure,
therefore, the applied model is needed to capture flexible features, such as the nonlinear
transition of quantiles in the framework of the mixed effects model.
As such a model, there is a nonlinear quantile mixed effects model (Geraci, 2017). In
this model, it is necessary to give a parametric nonlinear equation to the model equation
in advance. However, since the circadian rhythm of cortisol secretion in newborns is
unknown, it is difficult to give a nonlinear equation in this study. In order to solve this
problem, we proposed a nonparametric quantile mixed effects model by capturing the
nonlinear structure with basis function expansions.
The performance of the proposed model was demonstrated by numerical experiments and showed
its usefulness in terms of fitting nonlinear transitions of quantiles. Finally, the proposed model is
applied to longitudinal data of cortisol levels in newborns.

Measurement of stress-strain curves by hot compression testing for
biomedical Ti-6Al-4V ELI alloy (*)
Sosuke Korenaga and Masakazu Honda
Industrial Research Institute of Shizuoka Prefecture
3981-1 Ohoka, Numazu-shi, Shizuoka-ken, 410-0022, Japan


Titanium and its alloys are commonly used for surgical implant applications because of their high
corrosion resistance and excellent biocompatibility.

In Japan, many surgical implants are

manufactured by machining these titanium materials. In machining, lower yield rate of material (the
ratio of material available to products) leads to high manufacturing costs, thus we have attempted to
manufacture surgical implants by hot die forging to reduce these manufacturing costs.
In recent years, a finite element (FE) analysis is widely used to optimize hot forging conditions.
In order to obtain high-accuracy analysis results by the FE analysis, hot deformation behavior of
titanium alloy is required. The hot deformation behavior is determined by a stress-strain curve.
Consequently, stress-strain curves of these titanium alloys are investigated in many previous studies.
However, most of them have focused on commercially titanium alloys for industrial products. The
present work is intended to investigate stress-strain curves of Ti-6Al-4V ELI alloy as a surgical
implant material.
These stress-strain curves of this alloy are examined by hot compression tests over the
temperature range of 700-900qC and strain rate range of 10-3-1 s-1. These raw curves contain the
effect of internal heat generation that reduce the flow stress values, thus we correct the effect and
obtain corrected curves utilized for the FE analysis.

The summary of the results is as follows:

x Under compression conditions of low temperature and high strain rate, work hardening period was
observed in corrected stress-strain curves, followed by almost constant stress deformation (steady
state).
x On the other conditions, steady state was exhibited after an initial peak stress. This steady state
case implied that the dynamic recovery or continuous dynamic recrystallization is the dominant
mode for microstructural conversion.
These corrected curves indicating the hot deformation behavior apply to improve the accuracy of
the FE analysis and increase productivity of the forging process.

Mechanism of biomolecule oxidation by phenothiazine derivatives as
antibacterial photodynamic therapy agents (*)
Mizuho Mori1 and Kazutaka Hirakawa1, 2
1

Applied Chemistry and Biochemical Engineering Course, Shizuoka University
2

Graduate School of Science and Technology, Shizuoka University
Johoku 3-5-1, Naka-ku, Hamamatsu, Shizuoka, 432-8561, Japan

Bacterial infection therapy using antibiotics has aside effect to induce antibiotic-resistant bacteria.
Antibacterial photodynamic therapy (aPDT) is considered as a promising method for treatment against
a drug-resistant bacteria. It is currently applied in the treatment of periodontal disease, and methylene
blue (MB) is used as a photosensitizer. In general, the mechanism of aPDT is oxidative damage to target
microorganisms due to the generation of singlet oxygen (1O2). However, the bacteria environment of
aPDT is a hypoxic condition. Therefore, aPDT mechanism has not been well-clarified. In this study, the
photooxidation mechanism of nicotinamide adenine dinucleotide (NADH) a target biomolecule, by
phenothiazine photosensitizers, MB, azure A (AZA), azure B (AZB), and new methylene blue (NMB)
was examined.

Fig. 1 Redox cycle of phenothiazine photosensitizers (e.g. MB) to induce NADH oxidation
Photosensitizers and NADH were mixed in a 10 mM sodium phosphate buffer (pH 7.6) to be
illuminated with a light-emitting diode (659 nm, 0.5 mW cm-2). NADH oxidation was examined with a
UV-visible absorption spectrophotometer. Absorbance of NADH was decreased by the photoirradiation
with these photosensitizers, and the absorbance of each photosensitizer decreased rapidly, indicating
that phenothiazine photosensitizers form a redox cycle and catalytically oxidize NADH (Fig. 1). NADH
oxidation was hardly inhibited by addition of sodium azide, 1O2 quencher, and potassium iodide, triplet
quencher, suggesting the contribution of another mechanism, such as electron transfer. Furthermore, the
quantum yield of NADH oxidation was larger than unity. These results suggest the possibility of chain
reaction of NADH photooxidation through electron transfer. The kinetic analysis of the redox cycle
showed that the re-oxidation rate of reduced photosensitizer (k2) is the rate-determining step. In summary,
these findings suggest that the electron transfer-mediated mechanism plays an important role in aPDT
under hypoxic condition.

The effects of yoga-based therapy training on stress management for university students
Shin Murakami1, Tatsumasa Kubota2, Katsuyoshi Mizukami3
1

FiNC Technologies, 2University of Shizuoka, 3University of Tsukuba

Background and aims: University students are faced with issues relating to adolescence such as establishing
their identities, and there are many opportunities for them to feel stressed, such as changes in their
environment as they start university, adapting to student life, and searching for jobs. Thus, it is important for
each student to acquire practical stress management methods. This study examined the stress management
effect of teaching yoga-based therapy to university students.
Purpose: The participants were 21 university students (5 males; 14 females; 2 unanswered gender) who
SDUWLFLSDWHG LQ WKH FODVV ³VHOI-care for coping with stress using yoga-based WKHUDS\´ DW 8QLYHUVLW\ % LQ
Prefecture A. After an approximately 30-minute explanation of the mechanisms of stress, stress management,
and the content and effects of yoga-based therapy, approximately 40 minutes of yoga-based therapeutic
training was carried out. Participants who gave consent after receiving an explanation of the contents of the
survey at the start of the class were surveyed using questionnaires (a mood survey and a two-dimensional
mood scale) before and after the class, and differences between survey scales were examined by
nonparametric tests.
Results: ,QWKHPRRGVXUYH\WKHUHZHUHUHGXFWLRQVLQ³WHQVLRQDQGDURXVDO´³IDWLJXH´DQG³DQ[LHW\,´DQ
LQFUHDVH LQ ³IHHOLQJ UHIUHVKHG´ which indicate an alleviation of stress responses. In the two-dimensional
PRRGVFDOH³VWDELOLW\´DQG³FRPIRUW´LQFUHDVHGDQGthe mood of participants was improved.
Conclusion: This study suggests that this therapy was effective in managing stress for university students.

Development of a training equipment for skeletal
muscles using biological signals(*)
Haruki Yonemochi and Susumu Kotani
Department of Electronic Control System Engineering, National Institute of Technology, Numazu College
3600 Ooka, Numazu Szhizuoka, 410-8501, Japan


Training in the present-day decides the exercise load based on the trainer's rule of thumb.
However, it may become in the insufficient load or in the overload. In addition to mechanomyogram
(MMG) and electromyogram (EMG), various biometric information is used for training. For example,
heart rate (HR) is used for running and peripheral oxygen saturation (SpO2) is used in high altitude
training. This study aim to realize

training equipments that automatically adjusts adaptive load

using various kinds of biological information.
In this paper, the measurement system was setting up and employed to measure muscle
activation in subjects. Subjects were divided two groups. The first is a group with exercise
habits, the other is a group with no exercise habits. MMG and EMG were measured at
maximum voluntary contractions (MVC), several loads from 0 kg, and muscle fatigue after
training. The results demonstrated that amplitude of EMG and MMG vary with applied load.
In addition, median frequency shifted to low frequency. These changes were statistically
significant.
These results concluded that biological signals could be applicable for training
equipments.



Genetic dissection of major functional chemical components
in young shoots of tea accessions (*)
Hiroto Yamashita1,2, Tomoki Uchida1, Hideyuki Katai3, Lina Kawaguchi4,
Atsushi J. Nagano4, Yoriyuki Nakamura5, Akio Morita1 and Takashi Ikka1
1 Faculty of Agriculture, Shizuoka University, Ohya, Shizuoka, Japan
2 United Graduate School of Agricultural Science, Gifu University, Yanagito, Gifu, Japan
3 Shizuoka Prefectural Research Institute of Agriculture and Forestry, Tea Research Center, Kurasawa,
Kikugawa, Shizuoka, Japan
4 Faculty of Agriculture, Ryukoku University, Yokotani, Seta Oe-cho, Otsu, Shiga, Japan
5 School of Food and Nutritional Sciences, University of Shizuoka, Yada, Shizuoka, Japan

Tea is one of the most popular beverages worldwide. Tea plant (Camellia sinensis L.) contains
many functional chemical components such as theanine and catechins. Consequently, the production
area and yield of tea are increasing worldwide, but especially in Asia (http://faostat.fao.org/). Although
µ<DEXNLWD¶ DV DQ HOLWH FXOWLYDU LV JURZQ LQ DERXW  RI WHD ILHOG LQ -DSDQ the tea varieties and
germplasm from diverse genetic background also exist. However, the relationship between genetic
differentiation and phenotypic characteristics such as major chemical components traits in these tea
varieties is still unclear. And, it is important for tea breeding to control the content of chemical
components, that contribute tea quality, in tea young shoots. Here, we performed the phenotyping of
major chemical components of first flush and SNPs (single nucleotide polymorphisms) genotyping by
ddRAD-seq (double-digest restriction site-associated DNA sequencing) in tea accessions, and GWAS
(genome wide association study) approach to identify these locus associated with these traits.



To acquire high-resolution genotypic information for the 167 tea accessions, we conducted SNPs

genotyping by the ddRAD-seq method. After preprocessing the data, 1,269,648 SNPs were initially
identified by the Stacks pipeline. Further filtering (SNP call rDWH ZLWKLQ D ORFXV   0$)   
returned 13,715 in all 167 accessions To verify the locations of the detected SNPs on linkage groups,
scaffolds with these SNPs were mapped to the reference tea genetic map (Wei et al., 2018). In total,
11,257 of the detected SNPs in all accessions were anchored across 15 linkage groups. The variation of
each major chemical components in the tea first flush were widely observed; the content of theanine,
epigallocatechin gallate (EGCG), caffeine and total chlorophyll ranged from 4.7 to 41.0 mg gí1 D.W.,
38.9 to 96.4 mg gí1 D.W., 20.0 to 49.4 mg gí1 D.W. and 1.5 to 6.0 mg gí1 D.W, respectively. Finally,
GWAS based on each major chemical components identified some candidate locus. These results
suggested that these locus may contain the gene(s) controlling the content of chemical components in tea
shoots.

A reduction method of PAH concentration in dried bonito(*)
Kento Sei*, Misato Masuda*, Qi Wang*, Masahiro Tokumura*, Yuichi Miyake*,
Tsuyoshi Takagi**, Sinji Suzuki**, Kazutoshi Okamoto**, Takashi Amagai*
*Graduate Program in Environmental Health Sciences, Graduate School of Integrated Pharmaceutical and
Nutritional Sciences, University of Shizuoka, Shizuoka, 422-8526, Japan
**Shizuoka Prefectural Research Institute of Fishery, Shizuoka, 425-0032, Japan


Dried bonito is a traditional smoked food in Japan. However, high concentrations of polycyclic
aromatic hydrocarbons (PAHs) adhere to the dried bonito by the smoke process because PAHs
produced by incomplete combustion of organic matters. Currently, dried bonito is often unable to
export to the EU due to exceeding the legislation value of 4 kinds of PAHs (PAH4: 30 ȝg kg-1). For
example, Japanese ministry reported that the concentrations of PAH4 were 118-1051 ȝg kg-1 (medium:
324 ȝg kg-1). Therefore, the purpose of this study was to reduce the concentrations of PAHs by the
optimization of the smoking conditions such as temperature and duration. The dried bonito samples
were homogenized with anhydrous sodium sulfate. The homogenized samples were then extracted
with 250 mL of dichloromethane in a soxhlet extraction apparatus for 16 hours. The extracts were
purified using an activated carbon cartridge connected to a silica gel cartridge. The purified samples
were analyzed by GC-MS/MS after concentrated to 100 ȝL. As shown in Figure 1 and 2, temperature
is an important factor to reduce PAH concentrations in both smoke and dried bonito. However, the
fishy smell remained in the productions smoked by low temperature (350 °C), which spoiled flavor of
dried bonito. Thus, further studies about appropriate smoking temperature are needed to reduce the

PAH4 concentration (ng m··³)

4



** : p < 0.01
**

3

2

1
0
350 䰳 >450 䰳

Fig 1. PAH4 concentrations in smoke

PAH4 concentration (ȝg kg··¹)

PAH concentration and remove the fishy smell.



30

Criteria: 30 ȝg kg-1

350 䰳
>450 䰳

** : p < 0.01
**

**

20

10

0
8 days 12 days 8 days 12 days
Fig 2. PAH4 concentrations in dried bonito

Probabilistic risk assessment and reduction measures of
rice consumption in Bangladesh (*)
Jumpei MIYAZAKI, Masahiro TOKUMURA,
Muhammad Rafiqul ISLAM, Qi WANG, Yuichi MIYAKE, Masahiro SAKATA,
Shigeki MASUNAGA, Takashi AMAGAI, Masakazu MAKINO
Graduate Program in Environmental Health Sciences, Graduate School of Integrated Pharmaceutical and
Nutritional Sciences, University of Shizuoka, Yada 52-1, Suruga-ku, Shizuoka 422-8526, Japan

In Bangladesh, arsenic and heavy metal contamination of rice accompanying soil contamination
of fields due to natural origin and industrial wastewater has become a major problem. Conventionally,
countermeasures against this problem have been considered, such as installation of wastewater
treatment facilities in factories and customer land on contaminated farmland. These measures are
useful in terms of fundamental solutions, but have the disadvantage of requiring significant costs and
time. On the other hand, measures to reduce metal in rice by selecting optimal rice varieties and water
management methods are easier to apply than conventional measures, and a rapid risk reduction effect
can be expected. Therefore, in this study, we aimed to reduce the health risks caused by rice
consumption in Bangladesh, estimated the effects of rice varieties and water management methods on
arsenic and heavy metal concentrations in rice, and the effects of risk reduction by the combination.
Non-carcinogenic risk by measuring arsenic and heavy metal concentrations in rice grown using a
total of 20 rice cultivation methods combining 10 rice varieties sold in the Bangladesh market and 2
water management methods, and carcinogenic risk was evaluated. Dular (AWD, CF) is the
combination of rice varieties and water management methods that tended to have the lowest HQ
values (Hazard Quotient) for Copper and Cadmium, HQ values for Arsenic, and TR values (Target
Cancer Risk). Among the evaluations in the study, the possibility of the most risk reduction was
suggested. Therefore, in this risk assessment, it was assumed that the rice data cultivated in a specific
soil was used and that only rice was eaten for a lifetime. The non-carcinogenic and carcinogenic risk
distributions using probabilistic risk assessment were calculated for cases where they were cultivated
using only Dular (AWD, CF) and for cases where the combination of rice varieties and water
management methods was not specified. When the rice varieties were specified as Dular, the
proportion of the population whose HQ exceeded 1 tended to decrease except for As compared to the
case where the cultivation method was not specified. It was suggested that when rice varieties were
identified as Dular, the risk of Arsenic due to rice consumption was a concern, although TR decreased.
Based on this assumption, it was suggested that the rice cultivar could be reduced to non-carcinogenic
risk and carcinogenic risk associated with rice consumption of Copper and Cadmium by specifying
rice varieties as Dular.

Treatments of Colored Effluent from Methane Fermentation Plants by
Photo-Fenton Process(*)
Kosuke Muramatsu, Masahiro Tokumura, Qi wang, Yuichi Miyake, Takashi
Amagai, Kazue Mizuta, Mitsuyasu Yabe, Masakazu Makino
Graduate Program in Environmental Health Sciences, Graduate School of Integrated
Pharmaceutical and Nutritional Sciences, University of Shizuoka, Yada 52-1, Suruga-ku, Shizuoka
422-8526, Japan

Biogas power-generation technologies attract attention in terms of effective use of
wastes. To convert wastes to valuables resources, such as biogas and liquid fertilizer, the
methane fermentation has been used, which process can contribute the cyclic use of
fertilizer components (i.e., phosphorus, nitrogen, potassium). However, the colored
effluent produced during the methane fermentation is difficult to be treated with the
conventional wastewater treatment processes. Polyphenols, which are a major coloring
component in the colored wastewater produced during the methane fermentation, are
hardly treated by the activated sludge process, which is a conventional and typical
biological wastewater treatment process. This disadvantage results in increases in
processing time and running cost. The photo-Fenton process, which is one of advanced
oxidation processes (AOPs), may offer a promising technology to treat the colored
wastewater. In AOPs, hydroxyl radicals generated in aqueous solution by Fenton and
photo-Fenton reactions are responsible for the degradation of organic pollutants. In this
study, the treatments of the colored effluent from the methane fermentation plants by the
photo-Fenton process were investigated to develop the efficient treatment process for the
colored effluent from the methane fermentation. To compare with conventional oxidation
process, ozonation of the colored effluent was carried out. The colored effluent was
sampled from the methane fermentation plants in Hita in Oita prefecture in Japan.
The colored effluent was decolorized by the photo-Fenton process. The initial
absorbance (400 nm) of the colored effluent from the plant in Hita was 1.511. After 8
hours treatment by the photo-Fenton process, the absorbance was decreased to 95% the
initial absorbance. Decolorization of the colored effluent by the photo-Fenton process can
be mainly due to hydroxyl radicals generated by the photo-Fenton process. On the other
hand, after 8 hours treatment by the ozonation, the absorbance was decreased to 77% the
initial absorbance. Decolorization of the colored effluent by the ozonation can be mainly
due to ozone. OH radical has a highr oxidation power than ozone. The photo-Fenton
process can more effectively decolalize the colored effluent in the conditions carried out
in this study.
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This research aims to reveal the possibilities of extending psychological support to college students
through "10-minutes relaxation before classes" before they attend classes. In September 2019, a "10minutes relaxation before classes" was implemented on an intervention group (with 21 subjects), and a
"communication test" was implemented on a control group (with 22 subjects) respectively.
Intervention group- Significant improvement in "depression" 㸦z=̺3.49, p㸻.000㸧 , "anxiety"
㸦z=̺3.44, p㸻.000㸧 , "psychological stress" 㸦z=̺2.23, p㸻.026㸧 , "physical discomfort" 㸦z=̺
0.45, p㸻.655㸧 , "lesson attending motivation" 㸦z=̺3.49, p㸻.000㸧 .
Control group- Significant only in "psychological stress" 㸦z=̺2.23, p㸻.026㸧 . In the "optional
comment", 17 subjects from the intervention group put positive comment, one remained neutral, and no
one revealed negative comment (with two subjects didn't fill out the blank). In the control group, there
was only one subject provided positive comment.
This therapy showed even better result than expected. Considering this, the therapy should be
effective when introduced before lectures in colleges.

