Optical imaging for detecting atherosclerotic plaques by use of
macrophage-targeted liposomes encapsulating activatable fluorescent probe
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Atherosclerosis is a primary disease of both heart and brain infarction that causes high risk of
death. Corresponding to this, some methodologies for diagnosis of the atherosclerosis have been
performed. In the present study, to develop an easier diagnosis of the atherosclerosis, we focused on an
optical imaging. Optical imaging system is easy-to-use and highly-sensitive one, and enables to detect
its optical signal in comparatively-deep tissues from the skin. In addition, a fluorescence probe for
fluorescence imaging can equip the fluorescence switch-on/off function by chemical-structurally
modifying the probe, which contributes to high contrast imaging of target sites. Here, we synthesized a
novel activatable fluorescent SUREH³3Hptide-,&*´WKDWSRVVHVVHVWKHIOXRUHVFHQFHVZLWFK IXQFWLRQ
Once the peptide in Peptide-ICG2 structure was cleaved by lysosomal cathepsin B, the fluorescence
signal derived from indocyanine green (ICG) dyes can be detected. In addition, we tried to encapsulate
Peptide-ICG2 into macrophage-targeted phosphatidylserine (PS) liposomes (P-ICG2-PS-Lip), since
macrophages play an important role in the formation of vulnerable atherosclerotic plaques.
Firstly, specific fluorescence activation of P-ICG2-PS-Lip in macrophages was evaluated by
observing the fluorescence of P-ICG2-PS-Lip into mouse macrophage-like RAW264 cells and mouse
endothelial 2H11 cells. As the result, the fluorescence derived from ICG could be specifically
observed in not 2H-11 cells, but RAW264 cells, whereas non-liposomal P-ICG2 showed the
fluorescence in both RAW264 cells and 2H-11 cells. This result suggested that fluorescence-quenched
P-ICG2-PS-/LSZRXOGWXUQWRWKH³)OXRUHVFHQFHVZLWFK-21´ZKHQ3-ICG2-PS-Lip was taken up into
macrophages and abolished the quenched state of ICG fluorescence. Then, fluorescence imaging of the
in atherosclerotic models was performed: P-ICG2-PS-Lip was intravenously injected to ApoE
knockout mice or high-fat diet monkeys, and the fluorescence at the atherosclerotic plaques was
observed by using Maestro or pde-neo fluorescence imaging system. The results indicated that the ICG
fluorescence could be imaged at thoracic and abdominal aortas where the vulnerable atherosclerotic
plaques had been frequently observed, suggesting that P-ICG2-PS-Lip could be useful for the optical
imaging of atherosclerotic plaques and the subsequent diagnosis of atherosclerosis.
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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 is believed that inflammatory cells (immune cells) infiltrating the blood vessel wall and
cytokines and proteases secreted from inflammatory cells play an important role in the formation and
progression of AAA. In addition, recent studies have reported that perivascular adipose tissue and
adipokine are involved in the progression of arteriosclerosis and its involvement is also suspected in
AAA. Therefore, in this study, we identified Lep-R expressing cells, and we examined the relationship
between these cells and the development of AAA
Methods and results: Abdominal aortic tissue was harvested either from autopsy (control)
or during open-repair surgery for AAA.㻌Most of Lep-Rs were expressed in mast cells (MC). Previous
studies have suggested the association between MC infiltrating into AAA lesions and the development
of AAA, increase in Lep-R+ MC invasion into AAA lesion was also confirmed in this study. In
addition, when Lep-R expression per MC cell was examined by luminance measurement of
fluorescent staining, this expression increased associated with the development of AAA. Involvement
of phosphorylated STAT3 and Fos proteins are known for intracellular signaling of Lep-R, expression
of these proteins were observed in MC expressing Lep-R.
Conclusions: These results suggest that㻌 the involvement of the leptin-MC systems is
involved in the development of AAA.
㻌
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It has become clear that human intestinal microbiota has a significant effect on human health. In
2006, it was reported that some E. coli isolated from human intestine infects mammalian cells and
causes DNA double strand breakage1). These microbes of the human gut microbiota might produce a
VPDOO PROHFXOH VHFRQGDU\ PHWDEROLWH FDOOHG ³FROLEDFWLQ´. Based on the predicted partial structure,
colibactin is supposed to interact with DNA and cause DNA damage. In addition, previous study
conducted in UK showed that more than 60% of colorectal cancer patients have the colibactin
producing bacteria2). According to these results, colibactin is considered to be involved in
carcinogenesis. However, the mode of action of colibactin and even the complete chemical structure
remain elusive.
In this study to identify the function of colibactin, we established the method to analyze the
amount of colibactin using chemical and biological techniques, and we investigated the relationship
between colibactin and carcinogenesis in Japanese cohort. 
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[Objective] Numerous research have confirmed that endurance exercise training reduce the risk of
cardiovascular disease (CVD). However, the mechanisms involved in the reduction of CVD risk by
training are incompletely understood. Recent studies reported that myokines secreted from skeletal
muscle affected on the functions of multiple organs. Therefore, we assume that the PGC-Į
overexpression in skeletal muscle may prevent atherosclerosis. The aim of this study is to investigate
whether PGC-ĮRYHUH[SUHVVLRQLQVNHOHWDOPXVFOHVXSSUHVVHVDWKHURVFOHURVLV
[Methods] We produced apolipoprotein E knockout (apoE KO) /PGC-Į WUDQVJHQLF $SR(
KO/PGC-Į mice, crossing atherosclerosis- prone ApoE KO mice with muscle-specific PGC-Į
transgenic mice. Using this model, we measured plaque area of aortic origin, plasma lipid profile, and
gene expressions in the aorta.
[Results] Plaque area in ApoE KO/PGC-Į mice were reduced 43% compared with ApoE KO
mice. However, there was no significant changes in plasma lipid profile. The gene expression of
VCAM-1 and MCP-1, which implicated in atherosclerosis initiation, were significantly decreased in
the aorta for ApoE KO/PGC-ĮPLFHDVFRPSDUHGWR$SR(.2PLFH
[Conclusions] Our data indicated that overexpression of PGC-Į LQ VNHOHWDO PXVFOH VXSSUHVVHV
atherosclerosis. Decreased of VCAM-1 and MCP-1 expression in the aorta might involved in the
prevention of atherosclerosis. Furthermore, the inhibition of atherosclerosis was caused without
changing plasma lipid profile. Endurance exercise training may suppress atherosclerotic disease via
skeletal muscle PGC-ĮH[SUHVVLRQ
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Al]KHLPHU¶VGLVHDVH $' LVan age-related neurodegenerative disease, which is characterized by
progressive learning and memory impairment. The increase in the number of AD patients is a severe
social problem in many countries; however, fundamental agents for AD have not been developed. Our
previous in vitro studies demonstrated that nobiletin, a citrus flavonoid, inhibited phosphodiesterase
(PDE) activity and subsequently the activated-protein kinase A (PKA)/ extracellular signal-regulated
kinase (ERK)/CREB signaling pathway in the primary cultured neuron and PC12 cell line. In vivo, we
showed that nobiletin improved memory deficient in its model animals such as AD. Recently, we
reported that nobiletin increased the expression of neprilysin, ȕ-DP\ORLG $ȕ GHJUDGLQJ-enzyme and
its activity in human neuroblastoma cell line. Furthermore, we demonstrated that the intra- and
extracellular $ȕ levels were decreased by nobiletin in human induced pluripotent stem (iPS)
cell-derived AD model neurons.
To define the mechanism(s) of action of nobiletin on the UHGXFWLRQ RI $ȕ, we identified
intercellular signaling factors involvement in up-regulation of neprilysin expression using their
inhibitors. The AD patient-derived neurons were treated with nobiletin and/or each inhibitor, and then
the gene expression levels of neprilysin were determined by quantitative real-time PCR.
As a result, nobiletin up-regulated neprilysin gene expression, which markedly reduced when
combined with PKA, Epac and ERK inhibitors. We suggest that nobiletin increases the $ȕ-degrading
enzyme gene transcription via the activation of PKA- and Epac-ERK signaling pathways by inhibiting
PDE activity, resulting in a decrease in the intra- and extracellular $ȕ under AD pathological
condition.
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Lipopolysaccharide (LPS), a factor of sepsis or with various endogenous diseases that are associated
with metabolic endotoxemia, induces loss of skeletal muscle. Although impairment of muscle
regeneration is an important determinant of skeletal muscle wasting, it is unclear how LPS affects this
process. Here, we used the C2C12 myoblast to investigate the effects of LPS on myogenesis. C2C12
myoblasts were grown to subconfluence and induced to differentiate in the absence or presence of LPS
(0.1-ȝJP/  7$.-  ȝ0  DVSHFLILFLQKLELWRURI toll-like receptor 4 (TLR4) signaling; and a
tumor necrosis factor (TNF)-Į QHXWUDOL]LQJ DQWLERG\  ȝJP/  ([SUHVVLRQ RI D VNHOHWDO PXVFOH
differentiation marker (myosin heavy chain II), two essential myogenic regulatory factors (myogenin
and MyoD), and a muscle negative regulatory factor (myostatin) was analyzed by western
blotting.DNA-binding activity of Nuclear factor-ț% 1)-ț% was determined using an enzyme-linked
immunosorbent assay. LPS dose-dependently and significantly decreased the formation of
multinucleated myotubes and the expression of myosin heavy chain II, myogenin, and MyoD, and
increased NF-ț% '1$-binding activity and myostatin expression. The effect of LPS on myogenic
differentiation was reversible, suggesting that it was not caused by nonspecific toxicity. Both TAK-242
and anti-TNF-ĮUHGXFHGWKH/36-induced increase in NF-ț%'1$-binding activity, downregulation of
myogenic regulatory factors, and upregulation of myostatin, therefore partially rescuing the
impairment of myogenesis. Our data suggest that LPS inhibits myogenic differentiation via a
TLR4/NF-ț% signaling pathway and an autocrine/paracrine TNF-Į-induced pathway. These pathways
may be involved in the development of muscle wasting caused by sepsis or metabolic endotoxemia.
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Amyloid-ȕ $ȕ DFFXPXODWLRQSOD\VDQXSVWUHDPUROHLQ$O]KHLPHU¶VGLVHDVH $' SDWKRJHQHVLV
DQG $ȕ ROLJRPHUV FDQ LQGXFH V\QDSVH G\VIXQFWLRQ WKDW FRQWULEXWHV WR FRJQLWLYH GHFOLQH LQ WKH
pre-dementia stage. In the present study, in vivo perforant pathway long-term potentiation (LTP),
which was recorded using a recording electrode attached to a microdialysis probe, was unaffected by
perfusion with 1000 nM AE1-42 in artificial cerebrospinal fluid (ACSF) without Zn2+. However, LTP
was attenuated under pre-perfusion with 5 nM AE1-42 in ACSF containing 10 nM Zn2+, recapitulating
the concentration of extracellular Zn2+, but not with 5 nM AE1-40 in ACSF containing 10 nM Zn2+.
AE1-40 and Zn2+, unlike the case of AE1-42 and Zn2+, were not taken up into dentate granule cells,
consistent with lower affinity of AE1-40 for Zn2+ than AE1-42. AE1-42-induced attenuation of LTP was
observed even with 500 pM AE1-42 in the presence of 10 nM Zn2+. These results indicate that
extracellular Zn2+ is required for AE1-42-induced impairment of LTP, a cellular mechanism of memory
in the rat normal brain.
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Learning and memory are influenced by stress, but the mechanisms are complicated.
Stress activates the hypothalamo-pituitary-adrenocortical axis and increases secretion of
glucocorticoids, followed by the increase in glucocorticoid concentration in the brain.
Glucocorticoids modulate glutamatergic neuron activity in the hippocampus. On the other
hand, Zn2+ is co-released with glutamate and modulates glutamatergic neuron activity. In the
hippocampal CA1 region, there may be crosstalk between glucocorticoid and Zn2+ in the
process of memory formation. We have shown that extracellular Zn2+ signaling during
long-term potentiation (LTP) induction is involved in the glucocorticoid-induced attenuation
of in vivo CA1 LTP. LTP is affected by not only excess glucocorticoid signaling during LTP
induction but also that prior to LTP induction. In the present study, we examined whether
extracellular Zn2+ signaling is involved in attenuation of CA1 LTP by excess glucocorticoid
signaling prior to LTP induction. To record LTP at the hippocampal CA1 region, a stimulating
and a recording electrode attached to a microdialysis probe, which was used to perfuse the
recording region with corticosterone, were implanted into the Schaffer collateral/commissural
pathway of the anesthetized rats. CA1 LTP was induced by high-frequency stimulation (4
trains of 100 pulses at 100 Hz separated by 130 sec). CA1 LTP was significantly attenuated
by the 20-min-perfusion with 1 μM ZnCl2 1 h before LTP induction. CA1 LTP was also
attenuated by the 20-min-perfusion with 500 ng/ml corticosterone 1 h before LTP induction.
Glucocorticoid-induced attenuation of CA1 LTP was rescued by co-perfusion with 1 mM
CaEDTA, an extracellular Zn2+ chelator, suggesting that glucocorticoid-induced influx of
extracellular Zn2+ is involved in subsequent impairment of LTP induction. Furthermore,
CaEDTA perfusion after the corticosterone perfusion also rescued the impairment of LTP
induction, suggesting that extracellular Zn2+ chelation after glucocorticoid perfusion is
effective for rescuing subsequent impairment of LTP induction. The crosstalk of extracellular
Zn2+ with glucocorticoid is critical for in vivo CA1 LTP and may be involved in
stress-induced memory deficits. It is likely that stress-induced memory deficit is rescued by
chelation of extracellular Zn2+ after exposure to stress.
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  Hippocampal CA1 pyramidal cells are involved in object recognition. CA1 pyramidal
cells are innervated by both the zincergic Schaffer collateral and non-zincergic perforant
pathway. Schaffer LTP was attenuated under perfusion with CaEDTA, an extracellular Zn2+
chelator, while perforant path LTP was not attenuated, suggesting that influx of
extracellular Zn2+ is not necessary for perforant path LTP, unlike Schaffer LTP. On the other
hand, both Schaffer LTP and perforant path LTP were attenuated under perfusion with
ZnAF-2DA, an intracellular Zn2+ chelator, suggesting that intracellular Zn2+ signaling in CA1
pyramidal cells is required for both LTP. When perforant path was stimulated with tetanus
in hippocampal slices, the fluorescence of intracellular ZnAF-2 was increased in the stratum
lacunosum-moleculare of the CA1 in the presence of CaEDTA. These results suggest that
intracellular Zn2+ signaling in CA1 pyramidal cells, which originates in internal stores, is
involved in LTP at perforant path-CA1 pyramidal call synapses. Schaffer LTP was more
vulnerable to Zn2+ toxicity than perforant path LTP. Hippocampal CA1 pyramidal cells may
synapse-dependently discriminate Zn2+ signal and be vulnerable to Zn2+ toxicity.
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Increase in Zn2+ influx into hippocampal neurons subsequently affects LTP induction and memory
acquisition. It is important to know which the increases in intracellular Zn 2+ or intracellular Ca2+ is
involved in impairments of LTP maintenance and memory retention, because both the increases are
readily induced by glutamatergic neuron activity. In the present study, we examined whether maintained
LTP is impaired by the increase in Zn2+ influx and Ca2+ influx into dentate granule cells. Maintained LTP
was impaired after high K+ injection into the dentate gyrus, but rescued by co-injection of CaEDTA,
which blocked high K+-induced increase in intracellular Zn2+. But high K+-induced increase in
intracellular Ca2+ was no apparent change even when co-injection of CaEDTA. AMPA also impaired
maintained LTP via the increase in Zn2+ influx, and also rescued by co-injection of CaEDTA, which
blocked AMPA-induced increase in intracellular Zn 2+, but not AMPA-induced increase in intracellular
Ca2+. The present study indicates that increase in Zn2+ influx into dentate granule cells through AMPA
receptors loses maintained LTP and memory. Regulation of Zn2+ influx into dentate granule cells is more
critical for not only memory acquisition but also memory retention than that of Ca2+ influx.

Involvement of intracellular Zn2+ signal in Parkinson's syndrome induced with
6-hydroxydopamine and its rescue (*)
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3DUNLQVRQ¶s disease (PD) is a progressive neurological disease characterized by degeneration
of nigrostriatal dopaminergic neurons. Although the neurodegeneration is a cause of PD, the
mechanism of the neurodegeneration remains to be clarified. In the present study, we examined the
idea that excess influx of extracellular Zn2+ into nigrostriatal dopaminergic neurons induces
Parkinson's syndrome. Parkinson's syndrome, rotational motion was induced by injection of 6hydroxydopamine (6-OHDA), a product of dopamine metabolism, into the substantia nigra and
ameliorated by co-injection of intracellular Zn2+ chelators, i.e., ZnAF-2DA and TPEN. Dopaminergic
neurodegeneration, which was determined by tyrosine hydroxylase immunostaining, was also
ameliorated by co-injection of intracellular Zn2+ chelators. 6-OHDA increased intracellular Zn2+ and
this increase was blocked in the presence of CaEDTA, an extracellular Zn2+ chelator. These results
suggest that excess influx of extracellular Zn2+ into nigrostriatal dopaminergic neurons induces
Parkinson's syndrome via dopaminergic neurodegeneration and that blocking neurotoxic action of
intracellular Zn2+ is effective for amelioration of Parkinson's syndrome.
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[Purpose] Pesticides have been widely used for the efficient production of crops. Since we are exposed
to them via inhalation and contaminated food, it is essential to assess the hazard and risk of the pesticides
used to maintain public health. Most of pesticide safety assessments are dependent on animal toxicity
tests that require a huge amount of time and cost as well as animals. (Q)SAR, which predicts the
toxicological activity of chemical compounds based on their structural features represented by various
chemical descriptors, is recently used as alternatives to animal experiments. However, it remains
difficult to distinguish chemical compounds with toxicity from non-toxic compounds using only
chemical descriptors, and thus new methods are needed for characterizing chemical compounds. We
have therefore focused on the properties of cytochrome P450s (P450s), which are major drugmetabolizing enzymes that react with structurally diverse chemical compounds. In this study, we have
investigated whether P450 reactivity assessment is useful to characterize the liver toxicity of pesticides.
[Methods] We used 120 pesticides, of which in vivo repeated-dose toxicity data are available, as test
compounds. Twenty-one endpoints related to liver function, which were positive for more than 12
pesticides (10%), were selected from the toxicity test reports. Assessment of P450 reactivity was
performed by using P450-GloTM assays (Promega), human liver microsomes or recombinant P450
(Corning), and 0.1 to 10 μM test compounds. Statistical analyses were performed using JMP Pro 13
(SAS Institute).
[Results and Discussion] Of the 120 pesticides, 106 (88%) were active toward at least one of the 9 kinds
of P450s with an order of CYP2C19 (73%), CYP1A1 (65%), CYP2C9 (57%), CYP3A4 (56%),
CYP1B1 (53%), CYP2B6 (49%), CYP1A2 (45%), CYP2D6 (42%), and CYP2C8 (30%). Using these
data, we investigated the association of liver functional changes observed in in vivo repeated-dose
toxicity tests with the P450 reactivity, and found that compounds showing some liver function-related
endpoints, including absolute liver weight increase, relative liver weight increase, diffuse hepatocyte
K\SHUWURSK\Ȗ-GTP increase, ALP increase, ALT increase, and total cholesterol decrease, tend to be
more reactive to a single or multiple P450s. Our results suggest that the P450 reactivity assessment could
be a valuable aid in the prediction of in vivo liver toxicity.


Influence of food additives on nuclear receptor PXR*
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The nuclear receptor PXR, a xenobiotic-responsive transcription factor, is activated by a lot of
chemicals and plays a major role in the gene regulation of drug metabolizing enzymes such as
CYP3A4. In addition, recent studies suggest that PXR activation is connected to several adverse
events in the liver. Especially, the receptor increases hepatocyte proliferation mediated by exposure of
chemical liver tumor promoters, suggesting that co-exposure of PXR activator increases the risk of
liver cancer. Generally, current chemical toxicity tests evaluate the toxicity by a single exposure of
each chemical. Since we usually intake food additives in combination with various chemical
substances including foods and drugs, it is necessary to conduct the safety assessment in consideration
of simultaneous exposure of multiple substances. In this study, we have investigated the influences of
food additives on PXR to understand their potential combination toxic effects. We first screened for
PXR activating ability of 25 food additives by reporter assay using a reporter construct containing the
promoter region of CYP3A4 with PXR binding motifs and the expression plasmid for mouse PXR in
human hepatocellular carcinoma HepG2 cells. We found that imazalil and thiabendazole
dose-dependently activated mouse PXR. Next, to investigate whether these food additives activate
mouse PXR in vivo, mice were intraperitoneally treated with these food additives and the hepatic
mRNA levels of Cyp3a11, a PXR target gene, were determined by RT-PCR. We found that imazalil
treatment dose-dependently increased Cyp3a11 mRNA levels in the liver, suggesting imazalil as a
mouse PXR activator in vivo. Now, experiments are ongoing to reveal the influence of co-exposure of
imazalil and liver tumor promoters on mouse hepatocyte proliferation.
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Ginger (Zingiber offinale) has a number of nutraceutical functions, including anti-inflammation,
gastroprotection, and anti-hypothermic action.

In spite of these attractive functions, the oral absorption

of active components in ginger, such as gingerols and shogaols, is limited owing to their poorly watersoluble characters.

The aim of the present study is to enhance nutraceutical properties of active

ingredients in ginger extract (GE) by solid dispersion (SD) and supersaturable self-emulsifying drug
delivery systems (S-SEDDS) approaches.

The SD formulation of GE (GE/SD) with hydroxypropyl

cellulose-SSL was prepared with freeze-drying technique.

The S-SEDDS formulation of GE (GE/S-

SEDDS) was produced, consisting of medium-chain triglyceride, lecithin, glycerin, and hydroxypropyl
methylcellulose.

There was improvement in the dissolution behaviors of active ingredients in both

GE/SD and GE/S-SEDDS.

Especially, GE/SD exhibited higher dissolution of major active

components, 6-gingerol, 8-gingerol, and 6-shogaol, than those in GE/S-SEDDS by 4±17-fold.

SD

system could improve the dispersibility and wettability of GE, leading to the accelerated dissolution of
these active ingredients.

After oral administration of GE (300 mg/kg), GE/SD (100 mg-GE/kg), and

GE/S-SEDDS (100 mg-GE/kg), the relative bioavailability of 6-gingerol in GE/SD and GE/S-SEDDS
group were 5.0- and 2.7-fold higher than that of GE group, respectively.

The GE/SD showed better

oral absorption than GE/S-SEDDS and this result was consistent with the dissolution study.

Orally-

dosed GE/SD (30 mg-GE/kg) significantly suppressed the hypothermia evoked by 30% ethanol
treatment (1.2 g-EtOH/kg, i.p.), indicating an enhanced anti-hypothermic effect of GE in rat models
of hypothermia.

From these observations, the SD approach might be an efficacious option for GE to

improve nutraceutical properties of active ingredients.

A citrus flavonoid, Nobiletin, contained in Citrus unshiu known as a
Shizuoka specialty, in addition to Angiotensin II receptor blocker, exerts
beneficial effects on left ventricular systolic function in Dahl salt-sensitive
rats (*)
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Background: Recently, we found that Nobiletin, a Polymethoxy flavonoid derived from citrus unshu,
has therapeutic potency for the development of heart failure in vivo. To clinically apply this novel
therapy to humans, it should be clarified whether or not Nobiletin exhibits additional effects on
conventional HF therapy such as angiotensin II receptor antagonist (ARB), candesartan (Cande).
Purpose: We examined the effects of Nobiletin/candesartan combination therapy using the salt-sensitive
Dahl rats (DS).
Methods: Eleven-week-old DS rats and salt-resistant Dahl rats (DR) as control were randomly divided
as follow; DR vehicle (N=5), DS vehicle (N=8), DS Nobiletin (20 mg/kg, N=9), DS Cande (1 mg/kg,
N=8), and DS Nobiletin plus Cande (N=8). This dose of Cande (1 mg/kg) has therapeutic potency for
heart failure without affecting blood pressure. Daily oral administrations were repeated for 7 weeks.
After treatment, we performed Echocardiography, Histological analysis, and the quantification of
hypertrophy-response genes transcription.
Results: There were no differences among the 4 groups of DS rats in any LV geometric and functional
data examined before treatment. During treatments, Nobiletin and Cande did not affect blood pressure.
Echocardiographic analysis showed that LVFS was significantly (p<0.05) higher in Nobiletin (50.1%)
and Cande (49.7%) groups than in the vehicle group (38.9%). Notably, LVFS was additionally improved
in Nobiletin/Cande combination therapy (58.3%) compared to Nobiletin alone (p<0.05) or Cande alone
(p<0.05). Nobiletin/Cande combination therapy also suppressed hypertension-induced hypertrophyresponse genes activation, myocardial cell hypertrophy as well as Nobiletin alone or Cande alone in
Dahl rats.
Conclusion: A polymethoxy flavonoid, Nobiletin exhibits therapeutic effects on hypertension-induced
chronic heart failure in addition to ARB in vivo. Thus, Nobiletin therapy combined with conventional
heart failure drugs may be useful for chronic heart failure.

The dimerization domain of GATA4 is a therapeutic target for heart failure
(*)
Satoshi Shimizu1, Kodai Hara2, Yoichi Sunagawa1,3,4, Asami Hishiki2, Masafumi
Funamoto1,3, Yusuke Miyazaki1,3,4, Yasufumi Katanasaka1,3,4, Hiromichi Wada3, Koji
Hasegawa1,3, Hiroshi Hashimoto2, Tatsuya Morimoto1,3,4
1 Division of Molecular Medicine, Graduate School of Pharmaceutical Sciences, University of Shizuoka,
Shizuoka, 422-8526, Japan
2 Division of Physical Biochemistry, School of Pharmaceutical Sciences, University of Shizuoka, Shizuoka,
422-8526, Japan
3 Division of Translational Research, Clinical Research Institute, Kyoto Medical Center, National Hospital
Organization, Kyoto, 612-8555, Japan
4 Shizuoka General Hospital, Shizuoka, 420-8527, Japan

Introduction: The zinc finger protein GATA4 is a transcription factor that associates with the intrinsic
histone acetyltransferase p300 and regulates myocardial transcriptional activity in response to hypertrophic
stimuli. It is known that GATA1, which belongs to the same family as GATA4, forms a homo-dimer and
regulates transcriptional activity. However, whether GATA4 forms a homo-dimer, and its relationship to
hypertrophic responses, are still unknown.
Methods and Results: GST pull-down assay demonstrated that the GATA4 acetylation domain from
residues 308-326, which does not contain a C-terminal zinc finger domain (C-ZnF), was required for the
dimerization of GATA4. In HEK293T cells, co-expression of p300 with GATA4 increased GATA4
dimerization and acetylation. Overexpression of the deletion mutant containing a 3xGATA4 acetylation
domain (3xG4D) both prevented p300-induced GATA4 dimerization despite GATA4 acetylation, and
inhibited p300/GATA4-induced ANF and ET-1 promoter activity. In cardiomyocytes, the overexpression of
3xG4D inhibited phenylephrine-induced cardiomyocyte hypertrophy.
In the crystallographic study, recombinant GATA4 fragment including C-ZnF domain with GST tag was
purified by GS4B. Next, GST tag was cleaved using HRV3C protease, and then applied to an
anion-exchange column followed by a size-exclusion column. Purified C-ZnF domain was mixed with
DNA containing the GATA element overnight at 4°C. Crystallization was using a commercial kit to screen
crystallization conditions, and optimization of the conditions. The X-ray diffraction data of obtained
crystals was collected with the BL-17A beamline at Photon Factory.
Conclusions: These results suggest that the dimerization of GATA4 is involved in hypertrophic responses
in cardiomyocytes. These findings may contribute to the development of new heart failure drugs.

Acetylated domains of Histone by p300 are Changed during the Transition
from Cardiac Hypertrophy to Heart Failure (*)
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Background: A histone acetyltransferase (HAT), p300, is required for pathological left
ventricular hypertrophy (LVH) and the development of heart failure (HF) in vivo. It has been
recently reported that the H3K122 is a novel site of the histone globular domain acetylated by
p300, and that its acetylation activates gene transcriptions by destabilizing histone-DNA
binding. However, little is known about the extent to which histone modifications directly
affect LVH and HF.
Hypothesis: We hypothesized that p300 induces epigenetic changes through the acetylation
of both the globular and the tail domains of histone during the development of LVH and HF.
Methods and Results: Cultured cardiomyocytes were stimulated with phenylephrine (PE).
Western blotting indicated that treatment with PE increased the acetylation of H3K122 as well
as those of H3K9 in cardiomyocytes. These acetylations were inhibited by p300 knockdown
by siRNA or treatment with curcumin, a p300-specific HAT inhibitor. Conversely, p300
overexpression enhanced these acetylations. Chromatin-immunoprecipitation (ChIP) assays
demonstrated that PE increased the recruitment of acetylated H3K122 and H3K9 onto ANF
and BNP promoters containing the GATA element. To investigate the role of p300 HAT
activity in histone acetylation in vivo, we utilized mice overexpressing p300 in the heart,
which induced LVH. In vivo ChIP assays indicated that p300 overexpression increased
recruitment of acetylated H3K122 and H3K9 onto ANF and BNP promoters containing the
GATA element. Moreover, in vivo ChIP assays reviled that acetylation of H3K9 was increased
around ANF and BNP promoters at the LVH but that of H3K122 was increased at the HF in
hypertensive heart disease model of Dahl salt-sensitive rats.
Conclusion: These results indicate that the acetylation of H3K122 in the globular domain of
histones by p300 is a key event of the transition from LVH to HF.

Curcumin Analogue, Y030, Improved the Development of Heart Failure
by Strongly Inhibiting p300-HAT Activity. (*)
1,2

Kana Shimizu, 1,2Masafumi Funamoto, 1Mai Genpei, 1,2,3Yoichi Sunagawa,
1,2,3
Yasufumi Katanasaka, 1,2Yusuke Miyazaki, 4Hiroyuki Shibata, 2Hiromichi Wada,
1,2
Koji Hasegawa, 1,2,3Tatsuya Morimoto
1. Division of Molecular Medicine, School of Pharmaceutical Sciences, University of Shizuoka,
Shizuoka, 422-8526, Japan
2. Clinical Research Institute, Kyoto Medical Center, National Hospital Organization,
Kyoto, 612-8555, Japan
3. Shizuoka General Hospital, Shizuoka, 420-8527, Japan
4. Department of Clinical Oncology, Graduate School of Medicine, Akita University,
Akita, 010-8543 Japan


Introduction: We previously found that a natural p300 histone acetyltransferase (HAT) inhibitor,
curcumin (CUR), suppresses cardiomyocyte hypertrophy and the development of heart failure in vivo.
However, Curcumin is low bioavailability due to its poor water solubility. To overcome this problem,
more effective analogues should be developed. It has also been reported that a CUR analogue, Y030,
exhibited stronger growth-suppressive activity than CUR. Our purpose is to determine whether Y030
inhibits p300-HAT activity and suppressed the development of heart failure in mice.
Methods & Results: in vitro HAT assay showed that the IC50 value of Y030 for p300-HAT activity
was 1.1 μM, while that of CUR was 9.4 μM. In cardiomyocytes, 1 μM of Y030 suppressed the
following effects as much as 10 μM of CUR did: phenylephrine-induced increase in histone H3K9
acetylation, mRNA levels of hypertrophic response genes such as ANF and BNP and the cell size. To
investigate whether Y030 improves heart failure, C57BL/6j male mice were subjected to transverse
aortic constriction (TAC). Oral administrations of CUR (50 mg/kg/day) or Y030 (0.5 mg/kg/day) were
repeated for 6 weeks. Echocardiographic analysis showed that Y030 and CUR prevented a
TAC-induced increase in posterior left ventricular posterior wall thickness and a decrease in fractional
shortening. Y030 and CUR prevented a TAC-induced increase in HW/BW ratio. Histological analysis
suggested that Y030 and CUR suppressed TAC-induced increases in myocardial cell diameter and in
the level of perivascular fibrosis. Y030 and CUR significantly suppressed the TAC-induced increases
in histone H3K9 acetylation and mRNA levels of ANF and BNP.
Conclusion: These results indicate that the CUR analogue Y030 strongly inhibits p300-HAT
activity and low dose of Y030 significantly suppresses hypertrophic responses in cardiomyocyte and
TAC-induced cardiac hypertrophy and systolic dysfunction. These findings suggest that Y030 may be
an effective agent for heart failure therapy.

RT-DDS: A novel DDS strategy
for autoimmune disease treatment (*)
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Autoimmune disease develops due to an
abnormal immune response to autoantigens in own
normal cells. Because current treatments for the
autoimmune diseases remain symptomatic therapies
using immunosuppressive drugs, establishment of
the curative treatment is eagerly anticipated. On the
other hand, our previous studies demonstrated that
liposomes modified with allergy antigen on the
surface of the membrane were useful drug delivery
carrier for the treatment of the allergic disease and
we have proposed this drug delivery system as a
Fig. 1 Concept of RT-DDS using liposome
reverse targeting drug delivery system (RT-DDS,
Fig. 1): Ovalbumin (OVA)-modified liposomes were recognized by splenic B cells in OVA-sensitized
mice; and an immunosuppressive drug, FK506-encapsulated OVA liposomes significantly suppressed
the production of anti-OVA antibodies. In the present study, we prepared autoantigen-modified
liposomes and investigated the possibility of the RT-DDS for the treatment of autoimmune diseases.
Myelin oligodendrocyte glycoprotein (MOG) peptide (amino acid residues 35-55) was used as an
autoantigen, and experimental autoimmune encephalomyelitis (EAE) mice were prepared by
immunizing the MOG35-55 peptide to mice. The EAE mice stably produced grade 3 or higher clinical
symptoms such as uncoordinated movement and one-side hind-limb paralysis, indicating that the
preparation of EAE mice was succeeded. Then, autoantigen-modified liposomes were prepared as
follows: MOG35-55 peptide was reacted with DSPE-PEG-NHS lipid derivative and the MOG-lipid
conjugate was inserted into plane liposomes composed of DPPC and cholesterol (MOG-Lip):
Doxorubicin (DOX) was chosen as a cytotoxic drug and encapsulated into the MOG-Lip by the
remote-loading method (MOG-Lip DOX). Prepared MOG-Lip DOX showed the particle size of about
140 nm and the zeta-potential of almost neutral, and as calculated value, about 500 MOG35-55 peptide
molecules were modified on one liposome. When the binding ability of MOG-Lip DOX to anti-MOG
antibody was confirmed by using a Biacore system, MOG-Lip DOX exhibited the specific binding
property to anti-MOG antibodies. Finally, therapeutic effect of MOG-Lip DOX on EAE mice was
examined by monitoring the clinical symptoms (7 grades) of encephalomyelitis: The intravenous
injection of the sample was started when the clinical symptoms were observed; and the mice were
treated with MOG-Lip DOX at dosage of 0.2 mg/kg as DOX. As the result, MOG-Lip DOX treatment
significantly suppressed the development of encephalomyelitis symptoms.
The present study indicated that RT-DDS using autoantigen-modified liposomes is an effective
therapeutic strategy for the treatment of autoimmune diseases, and it is expected to develop for clinical
application in the future.
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Alpha-mangostin, a promising inhibitor of natural compounds on
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Heart failure has been characterized by frequent hospitalization, poor quality of life and the
complex therapeutic regimen. Therefore, the development of pharmacotherapy for chronic heart
failure is urgent in order to get a better quality of health and longevity. Although cardiac hypertrophy
and fibrosis are known to be important factor in heart failure progression, therapeutic agents have not
been developed. We have previously shown that natural compounds such inhibits heart failure by
suppressing cardiac hypertrophy and fibrosis in vivo, suggesting that these natural compounds are
possible candidates for heart failure therapy. The purpose of this study is to investigate a natural
compound alpha-mangostine (a-Man), a major component of Mangosteen (Garcinia mangostana),
inhibits cardiomyocyte hypertrophy and fibrosis in vitro.
Primary cultured neonatal rat cardiomyocytes were treated with a-Man and phenyreprin.
Cardiomyocyte surface area was measured and quantified using ImageJ software. A treatment with
a-Man significantly suppressed PE-induced hypertrophy in a dose dependent manner. Cultured cardiac
fibroblasts from neonatal rats were pretreated with a-Man (0.1, 0.3, 1 μM). After 2 hours, the cells
were stimulated with 100 nM angiotensin II (Ang II) to induce fibrosis and added to [3H]-labeled
L-3UROLQH  ȝ&L  $IWHU LQFXEDWLRQ IRU  KRXUV /-Proline uptake, a representative indicator of
collagen synthesis, was examined by liquid scintillation counter. The analysis showed that a-Man
significantly suppressed Ang II-induced L-Proline incorporation in cultured cardiac fibroblasts in a
dose dependent manner.
This results showed that a-Man inhibited cardiomyocyte hypertrophy and fibrosis, suggesting that
it may be a novel inhibitor of cardiac hypertrophy and fibrosis. Furthermore, the structure-activity
relationship analysis can lead to the therapeutic drug¶s development improved the quality of life and
prognosis of patients with heart failure.


Influence of minor molecular species of sialic acid on the pathological
process of the dementia (*)
Yasuyo Mikami, Akira Minami, Kyota Yokoyama, Ami Ishii and Takashi Suzuki
Department of Biochemistry, School of Pharmaceutical Sciences, University of Shizuoka, Shizuoka 4228526, Japan

N-glycolylneuraminic acid (Neu5Gc) and N-acetylneuraminic acid (Neu5Ac) are the main
molecular species of sialic acid. Neu5Ac exists in mammalian brain abundantly and plays crucial roles
in the brain development and central nervous system. Neu5Gc is biosynthesized from Neu5Ac by the
enzyme CMP-NeuAc-hydroxylase (CMAH). Because CMAH is not expressed in the mammalian brain,
Neu5Gc is present only at a trace level in brain. The brain-specific suppression of Neu5Gc synthesis,
which is a common feature in mammals, suggests that Neu5Gc has toxicity against brain functions. We
had previously found that small amount of Neu5Gc was detected in adult rat brain. Neu5Gc is transferred
from blood into the brain across the blood brain barrier and accumulates in the brain more preferentially
than does Neu5Ac (Minami et al., PLoS One, 2015). However, influence of Neu5Gc on brain functions
remains poorly understood. In the present study, we investigated the influence of Neu5Gc on the
dementia.
We first investigated Neu5Gc level in the aged rat brain. The amount of Neu5Gc in hippocampus
was significantly higher in aged rats than adult rats. Because rats overexpressing Neu5Gc in
hippocampus showed memory impairment, Neu5Gc accumulation in the brain is involved in cognitive
decline associated with aging. We tried to develop the Neu5Gc overexpressing aged-model mouse by
using the senescence-accelerated mouse (SAMP8). Neu5Gc level was successfully increased by
injection of N-glycolylmannosamine pentaacetate, biosynthetic precursor of Neu5Gc, into hippocampus.
We are currently investigating the influence of Neu5Gc on the pathological process of the dementia
including $O]KHLPHU¶VGisease.

In vivo kinetic analysis of liver X receptors (Lxrs) in mouse liver (*)
Ayumi Ueno, Yasuhiro Yamazaki, Masahiko Yamaguchi, Kazuho Sakamoto,
Junko Kurokawa
Department of Bio-informational pharmacology, School of Pharma Science, University of Shizuoka,

Shizuoka City, 422-8526, Japan
Liver X receptors (LXR) D and E are nuclear receptors that regulate transcription of genes for
cholesterol metabolism, cholesterol transport, and lipogenesis.

The LXRs fall into a class of

receptors that move between the nucleus and cytoplasm, but the regulation of their trafficking into or
out of the nucleus in the liver remains to be elucidated.

Here we constructed an in vivo kinetic

analysis that monitored the intracellular trafficking of Lxr D and Lxr E in living mouse liver, and
investigated the effect of hypernutirition on the nuclear localization of them.
We sub-cloned the full-length of mouse Lxr D and Lxr E into the pEYFP-C1 vector, respectively,
and in vivo transfection of these genes into the liver of lithogenic diet (LD)-fed or standard diet
(SD)-fed mice using hydrodynamic tail vein injection.

Subcellular distribution analysis revealed that

these nuclear receptors were distributed in both cytosol and nucleus.

Compared to the fluorescent

signals of Lxr D-YFP, those of Lxr E-YFP were more localized in the nucleus of hepatocytes in liver of
SD-fed mouse by histochemistry.

The kinetic analysis showed that LD consumption enhanced the

nuclear localization of both of these fluorescent-tagged nuclear receptors.

Interestingly,

administration of TO901317, a synthetic ligand of LXRs, did not affect the distribution of both of
them.

These observations suggest the existence of a novel mechanism of diet-induced LXR nuclear

translocation in a ligand-independent manner.

Comprehensive analysis of the ATP-binding cassette transporters
expression in liver from gallstone disease model mouse (*)
Chinatsu Ono, Yasuhiro Yamazaki, Masahiko Yamaguchi, Kazuho Sakamoto,
Junko Kurokawa
Department of Bio-informational pharmacology, School of Pharma Science, University of Shizuoka,

Shizuoka City, 422-8526, Japan
The cholesterol gallstone disease (CGD) is one of the most common and expensive digestive
diseases.

The pathophysiological conditions that predispose to CGD are the formation of lithogenic

bile evoked by cholesterol supersaturation or relative increase concentration of cholesterol in bile.
Excretion of bile lipids is mediated by the ATP-binding cassette (ABC) transporters in liver bile
cnalaiculi, the functional changes of these transporters are possible to be involved in the pathogenesis
of the CGD.

Here, we investigated he changes in the expression of these transporters in mouse

model for gallstone disease.
Group of mice were given the lithogenic-diet (LD) for 0, 2, 4, 7, 14, or 28 days, then the mRNA
levels of ABC transporters in liver were determined.
analyzed.

The lipid components of bile were also

LD consumption induced marked increase of the mRNA levels of Abcg5 and Abcg8,

which secrete cholesterol into bile, and coincidently elevation of the concentration of cholesterol in
bile at 2 days after feeding.

Whereas the concentration of bile salts in bile was decreased, although

the mRNA level of Abcb11, which excrete bile salts into bile, was slightly increased at 7 days after
feeding.

Immunohistochemcal analyses revealed that 7 days feeding of LD enhanced the canalicular

localization of Abcg5, but inhibited that of Abcb11.

These results suggest that the lithogenic diet

perturbed the distribution of ABC transporters in hepatocytes, which led to the supersaturation of
cholesterol in bile.

Kosen-cha, a polymerized catechin-riched green tea, improves liver
function parameters in moderately overweight subjects (*)
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Obesity and the associated comorbidities remain a global health problem. The prevalence of obesity
and metabolic syndrome are increasing in developing countries, leading to increased morbidity and
mortality due to various serious diseases such as cardiovascular disease and stroke. There are many
dietary strategies which have shown to control energy balance resulting in successful weight reduction.
Green tea catechins have shown anti-obesity effects in animals and human subjects. Kosen-cha is
prepared from green tea with high pressure process to reduce its bitter taste and contains polymerized
catechins. It has been reported that polymerized catechins exhibit anti-obesity effect in animal models.
In this study, we investigated whether kosen-cha improves obesity and other obesity-related factors in
moderately overweight Japanese subjects by a randomized, double-blind, parallel-group trial.
Informed consent was obtained from 54 subjects with obesity (BMI > 25). This study was approved
by ethics committee in University of Shizuoka, SBS Shizuoka Health Promotion Center, and Seirei
Healthcare Support Center. The subjects were administrated with kosen-cha (300 mL/5 g/day, during
meals) for 12 weeks. The body weight, BMI, waist circumference, visceral fat area, blood pressure, liver
and kidney functions were measured at 12 weeks after drinking of kosen-cha. There is no significant
adverse outcome in all subjects. We examined the effect of kosen-cha on body weight, BMI, waist
circumference, visceral fat area after drinking for 12 weeks. There are no significant differences in these
primary endpoints between placebo and kosen-cha groups. The change ratio of ALT and AST,
biomarkers for liver diseases, are significantly improved by drinking of kosen-cha.
Kosen-cha which contains polymerized catechins, did not significantly affect obesity but improved
liver function value in humans. These results suggest that kosen-cha might be a good drink for
prevention of obesity-related liver diseases. The clinical trial focusing on liver functions is warranted to
clarify the usefulness of kosen-cha.

WDR5/MLL1 methyltransferase complex inhibits hypertrophic gene
transcription by suppressing p300/GATA4 pathway in cultured
cardiomyocytes (*)
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Heart failure is a leading cause of death in the world and a problem for health and longevity. Cardiac
hypertrophy is a major risk factor for heart failure and an important process for pharmacotherapy and
prevention of heart failure. To discover a drug candidate targeting heart failure, the pathological analysis
of cardiac hypertrophy is essential. We have previously shown that p300/GATA4 transcription pathway
is involved in the regulation of cardiac hypertrophy. By proteomic analysis, we identified WD repeatcontaining protein 5 (WDR5), as a novel GATA4-binding protein. It has been reported that WDR5 binds
to mixed lineage leukemia 1 (MLL1), a histone methyltransferase, and regulates the methyltransferase
activity. Since the roles of WDR5 and MLL1 in p300/GATA4 pathway remains unclear, the purpose of
this study is to investigate whether WDR5/MLL1 complex is involved in p300/GATA4 pathway.
GST-pull down assay revealed that WDR5 physically bound GATA4. Overexpression of WDR5
significantly repressed p300/GATA4-induced hypertrophic gene transcription in HEK293T cells. WDR5
inhibited PE-induced promoter activation of ANF and ET-1 and cardiomyocytes hypertrophy in neonatal
rat cardiomyocytes. We then investigated the mechanism of inhibition of cardiomyocyte hypertrophy by
WDR5. WDR5 inhibited p300-induced GATA4 acetylation in HEK293T cells. To examine the effect of
interaction of WDR5 with MLL1, we next used WDR5 point mutant (WDR5-S91K) lacking the binding
activity to MLL1. While WDR5 wild type suppressed hypertrophic responses, WDR5-S91K failed to
repress these responses. Overexpression of WDR5 increased in the association of GATA4 and MLL1.
In conclusion, we have shown that WDR5 suppresses hypertrophic responses through p300/GATA4
pathway through interaction with MLL1. These results suggest that WDR5/MLL1 complex is an
important role in cardiomyocyte hypertrophy and may be a molecular target for heart failure.

Image-based high throughput screening analysis
using neonatal rat cardiomyocytes (*)
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Introduction: Heart failure is the lethal end-stage of almost all heart diseases, such as myocardial
infarction and hypertension heart disease. In response to an increase pressure- or volume- overload,
cardiomyocytes leads to hypertrophy to adapt wall stress. However, cardiac hypertrophy is associated
with cardiac dysfunction and chronic heart failure. Although pharmacological therapy for heart failure,
VXFKDV$5%$&(LQKLELWRUDQGȕ-blocker is established, the mortality of patients with severe heart
failure remains still high. To develop a pharmacological therapy for heart failure, we developed a high
throughput screening system using primary neonatal rat cardiomyocytes to find the compound to inhibit
phenylephrine (PE)-induced cardiomyocyte hypertrophy.
Methods: Primary culture of neonatal rat cardiomyocytes were isolated and cultured on 96well plates
for 36 hours. These cells were WUHDWHGZLWKĮDQWDJRQLVWSUazosin or dimethyl sulfoxide (control) for 2
KRXUVDQGVWLPXODWHGZLWKȝ03(IRUKRXUV$IWHULQFXEDWLRQIRUKRXUVWKHVHFHOOVDUHIL[HG
ZLWK  SDUDIRUPDOGHK\GH 0\RFDUGLDO ILEHUV RI FDUGLRP\RF\WH ZHUH VWDLQHG ZLWK DQ Į-actinin
antibody, and nuclei were stained with Hoechst 33258. Immuno-fluorescence was detected using a
&HOORPLFV$UUD\6FDQ 7KHUPR6FLHQWLILF DQGFDUGLRP\RF\WHVXUIDFHDUHDZDVPHDVXUHGE\+&6
6WXGLR&HOO$QDO\VLV6RIWZDUH 7KHUPR6FLHQWLILF 
Results: Stimulation with PE increased in the surface area of cardiomyocytes. Treatment with prazosin
suppressed PE-induced cardiomyocyte hypertrophy. These responses are confirmed in this screening
system.
Conclusion: This result indicates that this image-based high throughput screening system is possible to
determine whether PE-induced cardiomyocyte hypertrophy is suppressed or not. Thus, there is a
possibility that this screening system is available to lead to the development new heart failure drugs
using vary of chemical libraries.

Analysis of epicardial adipose tissue-expressed adipokines involved in
coronary artery diseases (*)
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Coronary artery disease (CAD) and atherosclerosis are most important in age-related and obesity-related
diseases. Epicardial adipose tissue (EAT) is a local visceral fat existed at close proximity to coronary
arteries. It has been reported that EAT volume positively correlate with the morbidity of CAD. Although
we hypothesized that adipokines secreted from EAT are involved in the pathogenesis of atherosclerosis, the
involvement is unclear. The purpose of this study is to examine the expressions of adipokines in EAT of
CAD patients.
The institutional review boards of the Shizuoka General Hospital and University of Shizuoka approved
the protocol of this study. All subjects gave their written informed consent before beginning the study. EAT,
pericardial effusion and serum samples were obtained from 13 CAD patients and 21 non-CAD patients.
The mRNA expression was evaluated by qRT-PCR. The amount of protein of ANGPTL4 in pericardial
effusion and serum were evaluated by ELISA. Finally, we analyzed the correlation of the clinical data and
the mRNA expressions of adipokines had significant difference between non-CAD and CAD groups.
There was no significant difference in age, BMI, and complications between CAD and non-CAD groups.
Red blood cells and HbA1c levels were significantly higher in CAD group than non-CAD group. The
expressions of ANGPTL4 (p=0.018), IL-1b (p=0.0005) and PAI-1 (p=0.041) in EAT were significantly
increased in CAD group compared with non-CAD group. Furthermore, ANGPTL4 expression was also
significantly increased in CAD patients without obese (BMI<25). The amount of protein of ANGPTL4 in
pericardial effusion was significantly increased than that in serum (p<0.0001).
The expressions of ANGPTL4, IL-1b and PAI-1 in EAT were significantly elevated in CAD patients,
suggesting that these adipokines may be novel factors involved in onset of CAD. The further analysis is
needed to clarify the association of EAT in atherosclerosis and CAD development.

A PRMT5 selective inhibitor EPZ015666 suppressed cardiomyocyte
hypertrophy and fibrotic phenotype in vitro (*)
Hikaru Sato1, Yasufumi Katanasaka1,2,3, Noriyuki Murata1, Yuga Sugiyama1,
Yusuke Miyazaki1,2,3, Yoichi Sunagawa1,2,3, Hiromichi Wada2,
Koji Hasegawa2, Tatsuya Morimoto1,2,3
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Mukaihata-cho Fukakusa, Fushimi-ku, Kyoto, 612-8555, Japan, 3 Shizuoka General Hospital, 4-27-1 Kita
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Cardiac hypertrophy and fibrosis occur when various pathological stresses such as hypertension
are applied to the heart. The progression of the cardiac remodeling ultimately leads to heart failure. We
have previously shown that protein arginine methyltransferase 5 (PRMT5) promotes cardiac
hypertrophy and fibrosis in pressure overload-induced heart failure mouse model, suggesting that
PRMT5 is a possible target for heart failure. The purpose of this study is to investigate whether
EPZ015666, a PRMT5 selective inhibitor, suppresses cardiomyocyte hypertrophy and fibrosis in vitro.
Primary cultured neonatal rat cardiomyocytes were pretreated with EPZ015666. After 2 hours, the
cells were stimulated with 30 ȝ0 Phenylephrine (PE). Cardiomyocyte surface area was measured and
quantified using ImageJ software, and promoter activity of hypertrophy-response genes such as atrial
natriuretic factor (ANF) and endothelin-1 (ET-1) was examined by reporter assay. In the cultured
cardiomyocytes, the treatment with EPZ015666 significantly suppressed PE-induced hypertrophy in a

dose-dependent manner. Additionally, EPZ015666 significantly suppressed PE-induced transcriptional
activity of ANF and ET-1. Cultured cardiac fibroblasts from neonatal rats were pretreated with
EPZ015666. After 2 hours, the cells were stimulated with transforming growth factor-ȕ (TGF-ȕ) to
induce fibrotic phenotype. L-Proline incorporation, a representative indicator of collagen synthesis, was
examined by liquid scintillation counter with [3H]-labeled L-Proline. Additionally, 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
treatment with EPZ015666 significantly suppressed TGF-ȕ-induced L-Proline incorporation and ĮSMA protein and mRNA expression in a dose-dependent manner.
EPZ015666, a PRMT5 selective inhibitor, suppressed cardiomyocyte hypertrophy and fibrosis
phenotype, suggesting that it is a candidate of novel inhibitor of cardiac hypertrophy and fibrosis.
Furthermore, elucidation of the mechanism by which PRMT5 mediates the progression of heart failure
can lead to the development of novel heart failure therapeutic drugs for healthy and longevity.

Search for sulfatide binding site of influenza A virus hemagglutinin (*)
Nonoka Hayashi, Tadanobu Takahashi, Kenta Oishi, Yuuki Kurebayashi, Hiroaki
Tokiwa, and Takashi Suzuki
Department of Biochemistry, School of Pharmaceutical Sciences, University of Shizuoka,
Shizuoka city, Shizuoka 422-8526, Japan


Hemagglutinin (HA), a surface glycoprotein of influenza type A virus (IAV), binds to
asialo-sulfated glycolipid sulfatide in addition to the viral receptor sialo-glycoconjugates. Newborn
HA carried to the surface of IAV-infected cells binds to sulfatide, thereby initiating the signal of
progeny IAV particle formation. The sulfatide binding inhibitor of HA is expected to be a new drug
that inhibits the formation of progeny IAV particles. In order to develop such an inhibitor, it is
important to elucidate the binding mechanism between HA and sulfatide. Here, we tried to identify the
sulfatide binding site of HA.
Predicted sulfatide binding sites of HA were selected from computational binding analysis
between HA and glyco-moiety of sulfatide. Mutations of HA gene were introduced based on the
prediction data. Transmembrane region-deleted secretory HAs with their mutations were produced by
using baculovirus-protein expression system. The sulfatide binding activities of these HAs were
compared by solid-phase binding assay on sulfatide-coated plate. We generated a mutant IAV with low
binding activity to sulfatide using reverse genetics method, and compared proliferative property of the
mutant IAV in cells with that of the parent IAV with high binding activity to sulfatide.
We established a mass production / purification system of secreted HA having binding activity to
sialic acid and sulfatide. We found mutations that decreased sulfatide binding activity of HA. The
amino acid substitutions derived from the mutations in HA were located in the extracellular domain
extremely near the transmembrane region of HA and cell surface lipid. The mutant IAV with the
mutations showed lower proliferative property than the parent IAV in cells.
It was found that the sulfatide binding site was present in the extracellular region of HA, as
secretory HA without a transmembrane region (with the extracellular region only) actually bound to
sulfatide. It was suggested that the sulfatide bind site was located in the extracellular region extremely
near the transmembrane region and cell surface lipid, and that sulfatide binding activity of HA affected
virus proliferation in cells.

Auraptene, a Citrus Fruit Compound, Prevents Myocardial Infarction
-Induced Heart Failure WKURXJK33$5ĮDFWLYDWLRQ. (*)
Asami Yabuta, 1,2,3Yoichi Sunagawa, 1Anna Suzuki, 1,2 Masahumi Funamoto,
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Yasufumi Katanasaka, 1,2,3Yusuke Miyazaki, 4Akira Murakami, 2Hiromichi Wada,
1,2
Koji Hasegawa, 1,2,3Tatsuya Morimoto
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Introduction: Morbidity and mortality rates after the onset of symptomatic heart failure (HF) are high.
To achieve effective oral pharmacological therapy for heart failure, we screened compounds isolated
from natural products and found that auraptene, derived from Citrus Hassaku. It has been reported that
auraptene act as a natural PPAR activator. However, it is unclear whether auraptene prevents
hypertrophic responses and the development of heart failure through PPAR activations.
Hypothesis: We assessed the hypothesis that auraptene could prevents hypertrophic responses through
PPAR activations in cardiomyocytes and improve the development of heart failure in rats with
myocardial infarction (MI).
Methods and Results: In cultured cardiomyocytes, auraptene dose-dependently (1-ȝ0 DFWLYDWHG
PPRE responsive genes activity and PAR3Į-target gene transcriptions, such as mCPT1 and MCAD.
Auraptene also prevented phenylephrine-induced up-regulations of ANF and BNP, and cardiomyocyte
hypertrophy. These changes were inhibited by MK886, a PPARĮ LQKLELWRUEXWQRW*:D33$5Ȗ
inhibitor. Twenty two rats with a moderate size of MI (FS<40%) were then randomly assigned to three
groups; vehicle (1% gum arabic, n=8), auraptene low-dose (5 mg/kg, n=7) and high-dose (50 mg/kg,
n=7). Oral administrations were continued for 6 weeks. After treatment, echocardiographic analysis
demonstrated that auraptene significantly improved LVFS and reduced PWT compared with vehicle in
dose dependent manner. Histological analysis demonstrated that auraptene treatment significantly
suppressed MI-induced increases in myocardial cell diameter and perivascular fibrosis. Moreover,
auraptene also prevented the activations of ANF, BNP, and MCP-1 mRNA levels and up-regulated
3$53Į-target gene transcriptions in the non-infarct area after MI in rats
Conclusions: Auraptene treatment prevents the worsening of LV systolic function and represses
cardiac K\SHUWURSK\ YLD WKH DFWLYDWLRQ RI 33$5Į $ QDWXUDO FRPSRXQG DXUDSWHQH LV H[SHFWHG DV D
novel useful agent for heart failure therapy in humans.

The effects of Curcumin Glucuronide on p300-HAT Activity and
Phenylephrine-induced Hypertrophic Responses in Cardiomyocytes. (*)
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Introduction: The histone acetyltransferase (HAT) activity of p300 has a crucial role in the
development of heart failure. Our previous study found that curcumin (CUR), a natural p300-specific
HAT inhibitor, prevented the development of heart failure and might be a candidate for heart failure
therapy. CUR is known to undergo early metabolism. Several studies suggested that in oral
administration, most of the CUR is conjugated and exists as curcumin glucuronide (CUR-G) in blood,
while free CUR found in blood is very low levels. When considering using CUR as a therapeutic drug,
we think it is important to investigate the biological activities of its main metabolite.
Purpose: The present study is to compare the effects of CUR and a major metabolite, CUR-G on p300
HAT activity in vitro and hypertrophic responses in cardiomyocytes.
Methods and Results: First, to compare the inhibitory effects of CUR and CUR-G against p300-HAT
activity, we performed an in vitro HAT assay. The result of in vitro HAT assay showed that the IC50
value of CUR-G for p300-HAT activity was 36.8 μM, while that of CUR was 9.4 μM. Thus, the
inhibition activity of CUR-G for p300-HAT was 26% that of CUR. Next, primary cardiomyocytes
from neonatal rats in culture were stimulated with phenylephrine (PE), in the presence or absence of
CUR or CUR-G to compare the effects to hypertrophic responses. In cardiomyocytes, 30μM and 100
μM of CUR-G, but not 10 μM of CUR-G, inhibited PE-induced histone-H3K9 acetylation, whereas 10 μM
of CUR suppressed this acetylation. Moreover, 100 μM of CUR-G prevented PE-induced hypertrophic

responses, including an increase in cell size and transactivation of ANF and BNP almost the same
extent as 10 μM of CUR. However, 10 μM of CUR-G could not have these inhibitory effects.
Conclusions: Our results indicate that the inhibitory effects of CUR-G on p300 HAT activity in vitro
and hypertrophic responses in cardiomyocytes are very weaker than those of CUR. These findings
may help to understand the therapeutic potency of CUR in humans.

Cardiac-specific PRMT5 overexpression accelerates pressure overloadinduced cardiac hypertrophy and heart failure (*)
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Yoichi Sunagawa1,2,3, 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


Introduction: Heart failure is a leading cause of death in industrial countries including Japan and to
prevent the progression of heart failure is important for improvement of quality of life. Maladaptive
cardiac hypertrophy is recognized as a critical event during heart failure development. To develop drugs
targeting cardiac hypertrophy, it is essential to clarify molecular mechanism. We have studied p300 and
GATA4-mediated nuclear signal pathway during cardiac hypertrophy and identified protein arginine
methyltransferase 5 (PRMT5) as a binding protein of p300 and GATA4. However, it is still unknown
whether PRMT5 regulates cardiac hypertrophy and heart failure.
Purpose: The purpose of this study was to examine whether PRMT5 regulates cardiac hypertrophy and
the development of heart failure in vivo.
Methods and Results: We generated cardiac-specific PRMT5 transgenic mice (TG) to examine the
functions of PRMT5 in cardiac hypertrophy and heart failure. The mice were subjected to sham or
transverse aortic constriction (TAC). In TAC-operated mice, deteriorations of fractional shortening were
observed in TG compared with WT by echocardiography. Heart weight/body weight ratio and lung
weight/body weight ratio were increased in TG compared with those in WT. We performed hematoxylin
eosin staining to measure cardiomyocyte diameter. The result showed that cardiomyocyte diameter was
increased in TG compared with WT. Cardiac overexpression of PRMT5 promoted acetylation of H3K9
in the heart. By immunoprecipitation and mass spectrometric analysis, we identified 72 proteins as
PRMT5-binding and methylating proteins in heart. These proteins are known to be related to gene
transcription, gene splicing, cell contraction, and so on.
Conclusion: PRMT5 promoted acetylation of H3K9 and accelerated pressure-overload induced cardiac
hypertrophy and heart failure. Moreover, PRMT5-binding partners may be involved in the acetylation
of histone in cardiomyocytes and a potential therapeutic target for heart failure.

NBP1, a novel nobiletin-binding protein, Is Required to Exhibit
Therapeutic Potency against Pressure-overload induced
Cardiac Hypertrophy and Systolic Dysfunction in mice (*)
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Introduction: We previously found that nobiletin, derived from Citrus depressa, repressed
phenylephrine-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 against the development of heart failure.
Hypothesis: In this study, we investigated the functional relationship between nobiletin and NBP1 on
pressure-overload induced heart failure using NBP1 knockout (NBP1-KO) mice.
Methods and Results: Pulldown assay demonstrated that nobiletin interacted directly with recombinant
NBP1. In vitro enzyme assay showed that nobiletin enhanced NBP1 activity. In cardiomyocytes, the
knockdown of NBP1 failed to exhibit nobiletin-mediated inhibitions of hypertrophic response gene
transcriptions, such as ANF and BNP, and cardiomyocyte hypertrophy. 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 8 weeks. Nobiletin
significantly improved TAC-induced cardiac hypertrophy and systolic dysfunction in WT mice. NBP1KO mice did not show therapeutic effects of nobiletin. Nobiletin also prevented TAC-induced increases
in HW/BW rate, myocardial cell hypertrophy, and up-regulation of ANF and BNP mRNA levels in WT
mice but not in NBP1-KO mice.
Conclusions: These findings suggest that nobiletin prevents cardiomyocyte hypertrophy and the
development of heart failure through the functional regulation of NBP1 activity. Nobiletin may have
therapeutic potency for heart failure in humans.

Investigation of sialic acid recognition specificity of mumps virus (*)
Akiko Kishikawa, Tadanobu Takahashi, Yuuki Kurebayashi, and Takashi Suzuki
1
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Mumps virus (MuV) is an aerosol-transmissible human pathogen that causes epidemic parotiditis.
The receptor of MuV in infection is "sialic acid" existing at the terminal of the sugar chain on the cell
suface. Receptor recognition specificity of influenza virus is two types of sialyl linkages to galactose,
Į2,3 DQGĮ2,6. On the other hand, MuV is reported to recognize Į2,3-linked sialic acid only. However,
whether the receptor recognition specificity to Į2,3-linked sialic acid is essential for MuV infection in
host cells remains unclear. Here, we verified importance of Į2,3-linked sialic acid for MuV infection
in host cells.
We generated red blood cells (RBC) and mammalian cells modified with different sialyl linkages
using enzymes (Į2,3 linkage-specific sialidase and sialyltransferases). The sialyl linkages on the
surface of sialyl linkage-modified cells were confirmed by fluorescent-labeled lectin staining. We
examined the receptor recognition specificity of MuV by measuring hemagglutination activity using
sialyl linkage-modified RBCs. We also compared infectivity of MuV in mammalian cells between
modifications with Į2,3-OLQNDJHDQGĮ2,6-linkage.
Hemagglutination activity showed that the receptor recognition specificity of MuV was specific
WRĮ-linked sialic acid. Infectivity of MuV was the highest in Į3-linked modified cells. However,
MuV infection was also confirmed in 2,6-linked modified cells and cells not expressed sialic acid.
MuV mainly uses Į-linked sialic acid in infection of host cells. On the other hand, It is suggested
WKDWĮ-linked sialic acid and unknown receptors not containing sialic acid are also involved in MuV
infection.

A natural compound zerumbone inhibits cardiomyocyte hypertrophy and
fibrosis phenotype in vitro (*)
Yuga Sugiyama1, Yasufumi Katanasaka1,2,3, Nurmali Sari1, Noriyuki Murata1, Hikaru
Sato1, Yusuke Miyazaki1,2,3, Yoichi Sunagawa1,2,3, Hiromichi Wada2, Koji Hasegawa2,
Tatsuya Morimoto1,2,3
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Heart failure is one of the leading causes of death in the industrial countries. The development of
pharmacotherapy for chronic heart failure is necessary for health and longevity. Although cardiac
hypertrophy and fibrosis are known to be important factor in heart failure progression, therapeutic agents
have not been developed. We have previously shown that natural compounds such inhibits heart failure
by suppressing cardiac hypertrophy and fibrosis in vivo, suggesting that these natural compounds are
possible candidates for heart failure therapy. The purpose of this study is to investigate a natural
compound zerumbone, a major component of essential oil from a ginger, inhibits cardiomyocyte
hypertrophy and fibrosis in vitro.
Primary cultured neonatal rat cardiomyocytes were treated with a-Man and phenyreprin.
Cardiomyocyte surface area was measured and quantified using ImageJ software. A treatment with aMan significantly suppressed PE-induced hypertrophy in a dose dependent manner. Cultured cardiac
fibroblasts from neonatal rats were pretreated with zerumbone (0.3, 1, 3 μM). After 2 hours, the cells
were stimulated with 100 nM angiotensin II (Ang II) or transforming growth factor-E to induce fibrosis
and added to [3H]-labeled L-3UROLQH  ȝ&L). After incubation for 48 hours, L-Proline uptake, a
representative indicator of collagen synthesis, was examined by liquid scintillation counter. The analysis
showed that zerumbone significantly suppressed Ang II- or TGF-E-induced L-Proline incorporation in
cultured cardiac fibroblasts in a dose dependent manner.
Zerumbone inhibited cardiomyocyte hypertrophy and fibrosis, suggesting that it may be a candidate
of novel inhibitor of cardiac hypertrophy and fibrosis. Furthermore, the structure-activity relationship
analysis can lead to the development of novel heart failure therapeutic drugs for healthy and longevity.

Omega-3 fatty acids possess anti-hypertrophic effects in cultured
cardiomyocytes (*)
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Introduction:Heart failure results from a variety of cardiovascular disorders including myocardial
infarction and hypertension, and is a principal cause of death and disability in humans. A major
morphogenic change in failing hearts is hypertrophy of each cardiomyocyte, an increase in its cell
volume. Cardiac hypertrophy has been shown to be a risk factor for cardiovascular events. Although
many experimental studies and clinical intervention trials have shown a cardioprotective effect of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), omega-3 fatty acids rich in fish oils,
little is known about the effects of fish oils on cardiac hypertrophy.
Purpose:The purpose of this study was to investigate whether DHA and EPA inhibit cardiac
hypertrophy in cultured cardiomyocytes.
Methods:We first examined the effects of DHA and EPA on hypertrophic responses in primary cardiac
myocytes prepared from neonatal rats. These cells were stimulated with saline or 30 PM
phenylephrine (PE) in the presence of DHA, EPA or a corresponding amount of its solvent, ethanol.
After 48 h, we stained these cells with an antibody against cardiac myosin heavy chain (MHC). We
next examined the effect of DHA and EPA on the PE-induced ANF and BNP mRNA expression,
which are well-established markers of myocardial cell hypertrophy, by quantitative real-time PCR.
Finally, to assess whether DHA and EPA can suppress the acetylation of histone during myocardial cell
hypertrophy, protein extracts from cardiomyocytes treated with PE and DHA, EPA or their vehicles
were subjected to immunoblotting with the antibody against acetylated form of histone-3.
Result:Treatment with either DHA or EPA inhibited the PE-induced hypertrophic responses such as
myofibrillar organization, increase in cell size and mRNA expression of ANF and BNP. Moreover,
DHA and EPA repressed the PE-induced acetylation of histone-3 in cardiomyocytes.
Conclusion:These data demonstrated that EPA and DHA may repress hypertrophic responses in
cardiac myocytes in part, through inhibition of acetylation of histone and hypertrophy-responsive gene
transcription.

Overexpression of NBP1, a Novel Nobiletin-Binding Protein,
Prevents Pressure-overload induced Chronic Heart Failure in mice (*)
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Introduction: Heart failure is associated with pathological growth of cardiomyocytes. To establish a
pharmacological therapy for heart failure, we screened a natural product library and found that nobiletin,
derived from Citrus depressa, repressed phenylephrine-induced hypertrophic responses in
cardiomyocytes and prevented the development of heart failure in two different heart failure model
animals, myocardial infarction and pressure-overload. To investigate the target molecule of nobiletin,
we purified nobiletin binding protein (NBP) and found NBP1 might be a candidate for the target
molecule of nobiletin. However, the functional mechanism of NBP1 for heart failure is unclear.
Hypothesis: In this study, we investigated the functional mechanism of NBP1.
Methods and Results: In cardiomyocytes, overexpression of NBP1 significantly inhibited
phenylephrine-induced hypertrophic responses such as increases in cardiomyocyte cell surface area and
the up-regulation of ANF and ET-1 promoter activities. NBP1-overexpressing TG mice (NBP1TG mice)
under the CAG promoter and WT mice were subjected to sham or transarotic constriction (TAC). After
8 weeks, there was no difference in systolic blood pressure and body weight between WT mice and
NBP1TG mice. Echocardiographic analysis showed that TAC-NBP1TG mice significantly reduced
PWT and improved LVFS compared to TAC-WT mice. Increased HW / BW and LVW / BW in TACWT mice were also suppressed in TAC-NBP1TG mice. Histological analysis showed that NBP1TG
mice suppressed TAC-induced increases in myocardial cell diameter and perivascular fibrosis. The
XSUHJXODWLRQV RI K\SHUWURSKLF PDUNHUV VXFK DV $1) DQG ȕ-MHC, by pressure-overload were
significantly reduced in NBP1TG mice compare to WT mice.
Conclusions: These findings suggest that NBP1 repressed TAC-induced development of heart failure
and cardiac hypertrophy. A natural compound, nobiletin, might be a candidate for heart failure agent in
human.

Metformin suppresses phenylephrine-induced hypertrophic responses in
cultured cardiomyocytes (*)
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Introduction: Heart failure is the final common pathway for a wide spectrum of
myocardial

insults,

including

hypertension

and

myocardial infarction.

Cardiac

hypertrophy is an important risk factor for the development of heart failure. The UK
Prospective Diabetes Study (UKPDS) has demonstrated that metformin, an oral antidiabetic drug for
Type 2 diabetes, reduces the risk of cardiovascular death and the incidence of myocardial infarction in
diabetic patients. Several clinical studies indicated that metformin may have cardioprotective effects
beyond its blood glucose-lowering action. However, the potential effects of metformin on cardiac
hypertrophy are still unclear.
Purpose: The purpose of this study was to investigate whether metformin can suppress cardiac
hypertrophy in cultured cardiomyocytes.
Methods and Results: To examine the effects of metformin on hypertrophic responses in cardiac
myocytes, primary cardiac myocytes prepared from neonatal rats were treated with metformin. These
cells were subsequently stimulated with saline or 30 PM phenylephrine (PE), an D1-adrenergic agonist,
for 48 h and stained with an antibody against ȕ-MHC. Cardiomyocytes stimulated with PE displayed
increases in cell size and myofibrillar organization compared with saline-treated cells. These
PE-induced changes were inhibited by metformin. To examine the effects of metformin on expression
of hypertrophy-associated gene, atrial natriuretic factor (ANF), we performed RT-PCR in cardiac
myocytes treated with metformin. Metformin almost completely inhibited the PE-induced
up-regulation of the expression of the endogenous ANF gene.
Conclusions: These data demonstrate that metformin can suppress the PE-induced hypertrophic
responses in cultured cardiomyocytes. Metformin may be used for the treatment of patients with
diabetes and heart failure. Further examinations are needed to clarify this point.

Cardiac overexpression of protein arginine methyltransferase 5 facilitates
age-related cardiac hypertrophy in vivo (*)
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Aging is an important risk factor in various diseases such as heart diseases, diabetes, and stroke.
The progress of anti-aging medicine is necessary for health and longevity. Recent studies have shown
that the aging in specific tissue proceeds and is a cause of disease development and that heart failure
with preserved ejection fraction is developed in elderly population. Cardiac hypertrophy and fibrosis,
risk factors for heart failure, are accompanied with aging. We have previously reported that
p300/GATA4 pathway plays an important role in cardiac hypertrophy and identified protein arginine
methyltransferase 5 (PRMT5) as a GATA4-binding protein. However, the role of PRMT5 in
age-related cardiac hypertrophy is still unclear.
We examined PRMT5 expression in heart of young and old mice. The PRMT5 expressions in
mRNA and protein were significantly increased in old heart. We generated cardiac-specific PRMT5
transgenic (PRMT5-TG) mice. We measured blood pressure, fractional shortening (FS), and ejection
fraction (EF) from 3 to 24 months. There were no significant differences in birth rate, body weight,
and blood pressure between wild type (WT) and PRMT5-TG mice from 3 to 24 months. FS and EF in
WT mice were not significantly changed until 24 months. However, these were declined in
PRMT5-TG mice at 24-month old compared with WT mice. We measured cardiac hypertrophy and
fibrosis by histological staining and qRT-PCR. Age-related cardiac hypertrophy was significantly
promoted in PRMT5-TG but fibrosis was not. Cardiomyocyte diameter and hypertrophic gene
expression were significantly increased in PRMT5-TG at 24-month old.
In conclusion, we have shown that PRMT5 facilitates age-related cardiac hypertrophy without
changing blood pressure. These results suggest that PRMT5 is an important role in age-related cardiac
diseases and may be a molecular target for anti-aging therapy for healthy and longevity.
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Introduction: Maladaptive hypertrophy is being recognized as a critical event during the development
of heart failure. To establish a pharmacological therapy for heart failure, we screened a natural product
library and found that nobiletin, a polymethoxy flavonoid derived from citrus peel such as Citrus
unshiu repressed phenylephrine-induced hypertrophic responses in cardiomyocytes. Furthermore,
nobiletin treatment prevented pressure overload-induced development of heart failure in mice.
Recently, we accomplished synthetic nobiletin (S-Nobi).
Hypothesis: In this study, we examined the comparative study between S-Nobi and purified nobiletin
from citrus unshiu (N-Nobi) on pressure-overload induced cardiac hypertrophy and dysfunction in
mice.
Methods and Results: C57BL6J mice were subjected to sham or transverse aortic constriction (TAC).
After one day, these mice were divided to three groups; S-Nobi (20 mg/kg/day), N-Nobi (20
mg/kg/day) and vehicle (1% gum arabic) as control. Oral administrations were repeated for 8 weeks.
Echocardiographic analysis showed that pressure-overload increased posterior wall thickness (PWT;
2.02 mm) and reduced fractional shortening (FS; 40.9%) at 8 weeks in mice. S-Nobi and S-Nobi
significantly inhibited the increase in PWT (1.54 mm, 1.46 mm) and preserved FS (58.4%, 60.5)
without affecting blood pressures. S-Nobi also prevented the pressure-overload induced myocardial
cell hypertrophy and perivascular fibrosis to the same extent as N-Nobi. The upregulations of
hypertrophic markers, such as ANF and BNP, by pressure-overload were significantly reduced in both
S-Nobi and N-Nobi groups. The adverse effect was not observed during oral administrations.
Conclusions: This study demonstrated that S-Nobi prevented the pressure-overload induced heart
failure in vivo to the same extent as N-Nobi. These results indicated that nobiletin might be expected
as a novel useful agent for heart failure therapy.
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Cellulose, a main component of wood pulp, is one of the insoluble dietary fibers. Pure cellulose,
however, has not been used as a food material affecting any health beneficial effects because of its low
water holding property. Cellulose nanofiber is a nano-size fiber which is made from cellulose treated
with physical or chemical processing. This fiber has a large surface, a high viscosity, and a high
dispersibility as compared to the original cellulose and it would enhance the viscosity of the intestinal
contents in animals as same as some soluble dietary fibers. In this study, we investigated the
preventive effects of cellulose micro-size fibers on mouse metabolic syndrome models.
We made the cellulose fibers from wood pulp of conifers by treatment with physical

processing. Obtained fibers were analyzed with FT-IR and SEM and its diameter was approximately
40 Pm. In the first experiment, 1% aqueous slurry of the fibers was added to high fat and high sucrose
diet and we fed 4-week-old male ddY mice with high fat and high sucrose diet with or without the
cellulose fibers for 1 week. After the breeding, lipid levels in the plasma and liver were determined. In
the second experiment, 40% aqueous solution of starch containing 1% or 0.5% cellulose fibers was
administered orally to 4-week-old male ddY mice. After 30 min, blood glucose levels were
determined.
In the first experiment, the levels of cholesterol and LDL-cholesterol in the plasma of mice fed
with high fat and high sucrose diet and the levels of triglyceride in their liver tended to be elevated as
compared to those of mice fed with normal diet. The addition of cellulose fibers to high fat and high
sucrose diet improved these elevations of the lipids in mice. In the second experiment, the
administration of starch increased blood glucose levels in mice. Simultaneous administration of the
cellulose fibers with starch suppressed the elevation of blood glucose levels in mice. These results
suggest that aqueous slurry of the cellulose fibers would prevent hyperlipidemia and hyperglycemia
observed in animal metabolic syndrome.
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Skeletal muscle consists of both slow-twitch and fast-twitch fibers. These fibers differ in their
contractile and metabolic characteristics. Phospholipids are an important structural component of cellular
membranes and have highly diverse fatty acid composition. This phospholipid diversity influences
membrane fluidity and permeability, which may result in functional changes in cells. Although some
studies have shown that differences in the fatty acid species that bind to phospholipids are related to
skeletal muscle fiber type, differences in the composition of intact phospholipid molecules and the
mechanisms behind those differences are not yet fully understood. In this study, we comprehensively
compared the phosphatidylcholine (PC) profiles of mouse EDL (glycolytic muscle) and soleus (oxidative
muscle) using LC-MS and analyzed the mechanisms underlying the differences in those profiles.
The results showed that, in EDL, the vast majority (93.6%) of PC molecules had 16:0 at the sn-1
position (16:0-PC). On the other hand, in soleus, in addition to 16:0-PC, 30.5% of PC molecules had a
C18 fatty acid at the sn-1 position (18:x-PC). Furthermore, we found that EDL and soleus had different
acyltransferase expression patterns. The expression of lysophosphatidylcholine acyltransferase (LPCAT)
1 was higher in EDL than in soleus. In contrast, glycerol-3-phosphate acyltransferase (GPAT) 3
expression was higher in soleus than in EDL. It has been reported that LPCAT1 contributes to the
remodeling of 16:0-containing PC, and that GPAT3 recognizes 12:0-18:2-CoA and contributes to the de
novo synthesis of PC. Therefore, we speculate that, in EDL, the selective incorporation of 16:0-CoA into
PC may occur through the remodeling pathway. These results also suggest that, in soleus, other
acyl-CoAs, such as 18:x-CoA, are preferentially incorporated by GPAT3. Furthermore, we found that
PGC-Į might involve in muscle fiber type-dependent differences in PC fatty acid composition.
Taken together, these findings on acyl-CoA-selective properties suggest an explanation for the
differences in the PC profiles of EDL and soleus.
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Starch is one of the most abundant components in the food products and is the main source
of digestible carbohydrates that provides a great proportion of glucose and energy in human diet.
Previous works demonstrated that feeding rats with dietary resistant starch (RS) shifted the
expression peak of α-glucosidases and glucose transporter from the upper proximal jejunum toward
ileum. If the activity of the enzymes related to the digestion of starch were reduced after RS
treatments, it´s expected that it suppress a rapid production and release of glucose, which could be
reflected in a reduction in postprandial hyperglycemia.
In this study, we evaluated the effect of RS feeding for 14 days and the following 4 days
without treatment to assess whether there are sustained effects. Also we measured the expression of
maltase-glucoamylase (MGAM) and sucrose-isomaltase (SI) and the enzymatic activity in different
parts of the small intestine (Proximal, Lower and Ileum) to evaluate the distribution of carbohydrate
digestive capability in rats.
Our results showed that there were significant decreases in the activities of maltase, sucrase
and isomaltase in the proximal jejunum after 14 days with the RS treatment compared with the
control, while the activities of these three enzymes were enhanced significantly in the lower
jejunum after RS feeding. In the other hand, we found that the enhanced effect in the enzymatic
activity of maltase, sucrase and isomaltase in the lower jejunum is retained for two days without RS
treatment. These results suggest that the lower jejunum is able to maintain a memory response of
the RS effect. To our knowledge this is the first time this behavior has been demonstrated.
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Propolis is a resinous mixture substances collected by honey bees from various botanical sources.
Since honey bees collect plants to be a material of propolis from certain plants around their hives, the
components and function of propolis depend on the collection area. Propolis is currently used as a
health or functional food because of its biological properties, which include antioxidant, antibacterial
and anticancer activities. In the tropical region of the world, such as Thailand and Indonesia, sringless
honeybees exist. Their length is about 5 mm. They also produce propolis; however, there are few
studies of the composition and biological activities of native Thailand stingless bee propolis. Therefore,
the information on its chemical composition and biological activities is needed to investigate the
potential utility of the propolis. In this study, we performed the component analysis and the functional
evaluation of Thailand stingless bee propolis.
Propolis from Chanthaburi in Thailand was extracted with 70% ethanol. The 70% ethanol extract
was further extracted with hexane, ethyl acetate (EtOAc) and water. The EtOAc extract was subjected
to column chromatography with silica gel using a hexane-EtOAc gradient system followed by
repeated HPLC to isolate and identify major components.㻌
We evaluated antioxidant activity of 70% ethanol extracts of Thailand propolis by
2,2-diphenyl-1-picrylhydrazyl (DPPH) assay. Propolis from Okinawa, Uruguay and Brazil produced
by Apis melifera were used as comparisons. Origin plants of these three propolis are different.
Thailand stingless bee propolis indicated the weaker antioxidant activity than other propolis.㻌 Also we
evaluated antibacterial activity by paper disk diffusion assay. Thailand propolis showed an weak
antibacterial activity against Staphylococus aureus.
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࠙Introductionࠚ
Wasabi (Wasabia japonica Matsumura) is edible plant and classified as Brassicaceae Wasabi.
Grated rhizome part of wasabi has a unique pungent derived from allyl isothiocyanates. Allyl
isothiocyanates are used not only spice but also antibacterial and deodorant agents. In addition, allyl
isothiocyanates have been reported to possess anticancer and antiallergic activities. For this reason, the
rhizome of wasabi is widely used. In contrast, most of leaves and flowers are discarded at the present.
Therefore, in this research, we focused attention on the wasabi flower which is a waste and aimed to
clarifying the potential utility by investigate its components and biological activities.
࠙Methodࠚ
Fresh wasabi flower was dried and extracted with MeOH, Acetone, EtOAc and 50% MeOH. The
obtained extracts were then successively partitioned by solvents, and the chromatographed on silica
gel and HPLC to isolate and each compound. Their structures of isolated compounds were determined
by NMR and MS. Then we evaluated antioxidant activity by DPPH method and anti-inflammatory
activity using macrophage-like cell J774.1 for the isolated compounds. In addition, we quantified the
compounds with above activities in wasabi flower.
࠙Results and discussionࠚ
The identified compounds were three phenylpropanoids, seven flavonoids, and one alkaloid. Among
them, 2"-O-trans sinapoyl isovitexin was a new compound. As a result of functional evaluation,
isoorientin, rutin, luteolin were found as antioxidant active compounds, and luteolin had an
anti-inflammatory activity. By the quantitative analysis, isoorientin and rutin which showed
antioxidant activity, were confirmed to be the major components in wasabi flower. Therefore, these
compounds were considered to contribute for the antioxidant activity of wasabi flower. In conclusion,
this study presented that wasabi flower contains various compounds with antioxidant and
anti-inflammatory activities, suggesting that it is a useful material for human health.
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Sprout is a food plant in immaturity. In the food industry in Japan, it has been paid attention due
to ease to cultivate, low price, stable supply and rich nutrition. However, in spite of these good
characteristics, sprouts market in Japan is limited in terms of variety and fewer than mature vegetables
that we eat on a daily basis. Previously, we screened 25 kinds of sprouts according to 3 functionary
evaluations (antioxidant, anti-inflammatory and adipocyte differentiation activities). Burdock sprout
showed significant antioxidant activity. Therefore, in this study, we isolated and identified the
antioxidant compounds in burdock sprout.
Freeze-dried sprouts of burdock (ca. 300 mg) were extracted with 75% methanol. The extracts
were separated by HPLC and the antioxidant activity using 2,2-diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging assay was evaluated. The most active fraction was analyzed by HPLC to give one
active peak. We isolated the peak, and the structural analysis by NMR and MS was performed. The
NMR data identified that this compound is 3,5-dicaffeoylquinic acid. The antioxidant activity of
burdock sprout showed higher activity than that of rhizome. Furthermore, we isolated arctigenin from
another fraction. It showed a slight activity at DPPH free radical scavenging assay. These results
suggest that burdock sprout has a high usefulness in the diet for maintaining human health.
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[Aims] In step with the graying of the population, because there are many objection of public
concern about the muscle atrophy, induced by disuse, aging, inactivity or bed rest, prevention of
muscular atrophy is required for the health and longevity society. Although exercise training enhances
the muscular mass and prevents the atrophy, not all of elderly person is able to carry out exercise
training as they are prescribed. We have shown that expression of FOXO1, a transcription factor, is
induced in the skeletal muscle under the atrophic conditions, such as disuse, fasting, and inactivity.
Furthermore, we have shown that overexpression of FOXO1 in the skeletal muscle caused atrophy.
From these observations, inactivation of FOXO1 is thought to be one of the ways to prevent the
muscle atrophy in the elderly people. Previously, we evaluated the FOXO1-inactivating compounds
among the protein kinase inhibitor screening (KIS) library, and discovered KIS-154 as one of the
candidate compounds for inactivation of FOXO1 activity. In this experiment, we analyzed whether
KIS-154 prevent the muscle atrophy.
[Methods] (1) Dexamethasone (DEX) induces the muscle atrophy. The differentiated C2C12
myotubes were treated with DEX in the absence or presence of KIS-154 for 24 hours, and the
expression of the muscle atrophy-related genes and proteins were analyzed. (2) C57BL/6J mice
(10weeks old, male) were divided into two groups (feeding or fasting). Each group of mice was orally
administrated with vehicle or KIS-154 (100 mg/body weight) at the beginning and 12 h of the fasting.
These mice were sacrificed after 24h of fasting. The rate of protein synthesis was evaluated by
SUnSET method and the rate of protein degradation was measured by the concentration of
3-methylhistidine in plasma using LC/MS method.
[Results] (1) DEX increased the expression of the muscle atrophy-related genes, such as Atrogin-1,
MuRF1, LC3, Gadd45, p21 in C2C12 myotubes, but KIS-154 suppressed these increases. Although
KIS-154 did not change the gene expression of FOXO1, decreased the protein level of FOXO1 and
Atrogin-1. (2) Under fasting condition, the administration of KIS-154 increased the rate of muscle
protein synthesis, and decreased the rate of muscle protein degradation.
[Discussion] It is suggested that KIS-154 suppress the muscle atrophy both in vivo and in vitro.
Furthermore, KIS-154 may act on FOXO1 at the protein level.
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Animals need to ingest nutrients from the surrounding environment during postembryonic
development. Both quantity and quality of nutrition therefore are critical for systemic growth and
maturation. After enough food intake and growth, animals initiate sexual maturation to transit from
juvenile to adult stage through the action of steroid hormone. In insect, for example, a steroid hormone
called ecdysone is produced from the prothoracic gland (PG) under nutrient-rich condition to trigger
metamorphosis, developmental transition from larval to pupal and adult stages. At the molecular level,
intake of balanced amino acid is particularly important for initiation of metamorphosis, and amino
acid signaling pathway promotes ecdysone biosynthesis in the PG. However, it remains unclear which
amino acids act on the PG to regulate ecdysone biosynthesis. In this study, we have performed genetic
analyses using fruit fly, Drosophila melanogaster, to identify amino acid transporter (AAT) and its
substrate regulating ecdysone biosynthesis.
To screen AAT involved in ecdysone biosynthesis and development, 33 AATs encoded in
Drosophila genome were knocked down individually using RNA interference, and we found that
CG8785 regulates ecdysone biosynthesis: PG-selective knockdown of CG8785 caused a delay in
larval-to-pupal transition and decrease in ecdysone biosynthesis, and the developmental delay was
rescued by ecdysone administration. Furthermore, overexpression of CG8785 in the PG resulted in
down-regulation of ecdysone biosynthesis and developmental arrest at the larval stage. These results
indicate that CG8785 is required for proper activation of ecdysone biosynthesis. Considering that
CG8785 belongs to an AAT subfamily transporting non-essential amino acids including proline,
alanine, and glycine, we propose that the PG senses the balance of these amino acids through CG8785
to determine the initiation of ecdysone biosynthesis and metamorphosis.
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INTRODUCTION: High concentration of LDL-C (cont_LDL-C) is a modifiable risk factor of
cardiovascular disease, but there is little evidence about lowering effects according to dietary
modification. We already developed an estimation model of cont_LDL-C, which were composed of both
dietary and genetic factors, and we here assessed the validity of the estimation model.
METHODS: In the J-MICC Sakura Diet Study, 72 eligible study subjects provided dietary data based on
a validated food frequency questionnaire (FFQ), four seasons 3-day weighted dietary records (4s_DRs),
and blood samples on every seasons. Cont_LDL-C and >650,000 of single nucleotide polymorphisms
(SNPs) were measured. Cont_LDL-C was estimated and validated by multiple linear regression analysis
(MLRA) using nutrient intakes (energy, protein, fat, carbohydrate and fiber) and genetic factors.
RESULTS: With refHUHQFHWRRXUV\VWHPDWLFUHYLHZ613VZHUHVHOHFWHGDQGRQH¶VZHUHH[WUDFWHG
as the candidates by stepwise method of MLRA. Cont_LDL-C was not associated with dietary factors
derived from each dietary survey, but was related to dietary intake of carbohydrate according to FFQ (or
fiber based on 1st season DR) with 4 SNPs (rs17645031, rs7412, rs2738446, rs157580). Such
relationships were slightly attenuated for average value of 4s_DRs, and also supported by results using
principal component analysis on all selected 9 SNPs.
CONCLUSIONS: Estimation model of cont_LDL-C was established using dietary factors according to
FFQ and the 4 SNPs, and was found adequate validity by nutrient intakes based on 4s_DR. In clinical
studies, our estimation model is needed to evaluate lowering effects of cont_LDL-C.

Effect of dietary fat/carbohydrate ratio on renal lipid deposition in rats
with diabetic nephropathy (*)
Miho Sugimoto1, Takuya Yoshida1, Naoki Ikegaya2 and Hiromichi Kumagai1
1

Department of Clinical Nutrition, Graduate School of Nutritional and Environmental Sciences,
University of Shizuoka, Shizuoka City, 442-8526, Japan;
2

Department of Medicine, Yaizu City Hospital, Yaizu City, 425-8505, Japan



Background: High-fat/low-carbohydrate diet (HFD) has been used to achieve glycemic control among
diabetic patients. However, HFD may be harmful to those with diabetic nephropathy. This study aimed
to examine the effect of HFD on diabetic nephropathy.
Methods: Twelve-week-old male Hos:ZFDM-Leprfa/fa (a novel diabetic rat strain) rats were
maintained under a calorie-restrictive (60%±70% ad libitum) and isoenergetic condition with either HFD
(14% protein, 40% fat, and 46% carbohydrate) or pair-fed control diet (14% protein, 15% fat, and 71%
carbohydrate) for 7 weeks. Oral glucose tolerance test (OGTT), urinary protein excretion, creatinine
clearance (Ccr), and renal triglyceride (TG) content were assessed at the end of the experiment. The
renal histology and lipid deposition were also evaluated.
Results: The HFD rats had lower plasma glucose levels at 60 and 120 min OGTT than the control rats
(at 120 min OGTT: 524s24 and 648s38 mg/dl for HFD and control rats, respectively; p㸺0.001).
However, although the HFD rats had better glycemic control than the control rats, the former showed
significantly lower Ccr (HFD and control rats: 1.63s0.13 and 3.86s0.34 L/day, respectively: p㸺
0.001) and higher proteinuria than the latter. Furthermore, the HFD rats displayed significantly higher
plasma and renal TG concentrations than the control rats. The renal TG content was correlated with the
urinary liver-type fatty acid-binding protein excretion. Glomerular mesangial expansion, reductions of
the podocyte marker Wilms tumor protein-1, and lipid deposition in the proximal tubular cells were
observed in the HFD rats.
Conclusions: These results indicated that HFD may accelerate the progression of diabetic nephropathy,
even under caloric restriction.
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Acrylamide (AA) is a chemical compound in foods and classified as a group 2A carcinogen by the
IARC. AA is metabolically-activated by cytochrome P450 2E1 (CYP2E1), which is a phase
detoxification enzyme, to genotoxic metabolite, glycidamide (GA). GA is considered as a more potent
carcinogen than AA. CYP2E1 activity is strongly induced by intake of alcohol at high concentrations. It
has also been hypothesized that the production of ketones by diabetics would result in increased the
CYP2E1 activity.
In this study, we examined whether alcohol intake or diabetic condition cause increases in AA
genotoxicity by metabolically-DFWLYDWLRQWR*$,&5PLFH ƃZHHNV ZHUHLQMHFWHGZLWKVWUHSWR]RWRFLQ
(200mg/kg BW) to make type 1 diabetic mice. In alcohol intake group, ICR mice were continuously
given 5, 10 and 15 % ethanol for 1, 1 and 2 weeks. AA (40 mg/kg BW) was orally administered to both
model groups at 24 and 3 h before dissection and their organs were collected for each evaluation method.
Genotoxicity was estimated using micronucleus tests (Chromosomal abnormality) and comet assay (DNA
damage), and the expression of CYP2E1 gene and its protein in mice liver were examined using real-time
PCR and Western Blotting. The micronuclei frequency in bone marrow erythrocytes, and DNA damage in
liver and kidney in AA-treated both model groups were significantly increased compared with AA-treated
normal mice. The expression of CYP2E1 gene and its protein in liver in both model groups significantly
increased than those of normal mice. Our findings suggested that AA genotoxicity might be enhanced by
metabolism activation to GA with increase in activity of CYP2E1 in alcohol intake or diabetic condition.
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Background: A low protein diet (LPD) protects against the progression of renal injury in patients with
chronic kidney disease (CKD). However, an LPD may accelerate muscle wasting in these patients.
Muscle wasting is associated with high mortality in patients with CKD. Although sufficient protein
intake is necessary to increase muscle mass through exercise, this contradicts the optimal protein
intake to protect renal function. The aim of this study was to investigate the influence of an LPD and
endurance training on renal function, muscle mass, muscle strength, and endurance capacity in CKD
(5/6 nephrectomized) rats.
Methods: CKD rats were fed normal protein diets (NPD; containing 22% protein, n = 19) or LPDs
(containing 6% protein, n = 19), and about half of the rats in each group underwent endurance training
(Ex; 8 weeks of treadmill, 15 m/min, 1 hour/day, 5 days/week, an inclination of 5º). Sham operated
rats, as the control group, were divided into 4 groups with the same experimental conditions as the
CKD groups. All rats were pair-fed. After 8 weeks, muscle strength and endurance capacity were
evaluated. The rats were then sacrificed and the kidney and gastrocnemius muscle were collected to
evaluate renal fibrosis and the muscle mass, respectively.
Results: The LPD tended to prevent deterioration of renal function compared with the NPD in CKD
rats (creatinine clearance: CKD-NPD, 0.66 ± 0.07; CKD-LPD, 0.77 ± 0.08; CKD-NPD+Ex, 0.59 ±
0.12; CKD-LPD+Ex, 0.86 ± 0.08 L/day). Furthermore, endurance training did not accelerate the renal

damage in CKD rats. Interestingly, the endurance training decreased the fibronectin mRNA expression
in the kidneys of the LPD-fed CKD rats, but not NPD-fed CKD rats. Muscle mass was not
significantly different among all CKD groups. Although the CKD-NPD and CKD-LPD groups had
decreased hand grip strength compared with sham rats, the CKD-NPD+Ex and CKD-LPD+Ex groups
had restored their hand grip strength to a level similar to that in the exercise-untrained sham groups.
Endurance training increased the endurance capacity in the LPD-fed CKD rats, but not in the NPD-fed
CKD rats (The running time until exhaustion: CKD-NPD, 21.5 ± 2.4; CKD-LPD, 27.7 ± 6.9;
CKD-NPD+Ex, 51.6 ± 19.7; CKD-LPD+Ex, 170.1 ± 6.0 min; p < 0.001).
Conclusions: Although an LPD and endurance training did not affect muscle mass, LPD-fed CKD rats
showed an increase in their running time until exhaustion compared with NPD-fed CKD rats. The
improvement of renal anemia and metabolic acidosis may be associated with the effect of an LPD.
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Effect of inclusion complex formation with cyclodextrin on photodynamic
activity of P(V)porphyrin (*)
Ryota Nomura1, Dongyan Ouyang1, Shigetoshi Okazaki2, Kazutaka Hirakawa1
1

Shizuoka University; 2Hamamatsu University School of Medicine

The rate of deaths due to cancer is 28.7% in Japan (Ministry of Health, Labor and Welfare 2017). In
recent years, photodynamic therapy (PDT) has been payed attention as a less invasive cancer treatment.
PDT uses light-activated drugs (photosensitizers) to induce cell death mediated by the production of
singlet oxygen. Since oxygen concentration in cancer cells is lower than that in normal cells, the PDT
effect is restricted. Thus, we focused on P(V)porphyrin that can induce oxidative damage to proteins
through electron transfer [1]. However, clinical application of PDT using P(V)porphyrins is not
realized due to their low water-solubility. Improvement of water solubility and selective cellular
distribution are important to enhance the PDT effect. To solve these problems, cyclodextrin (CD),
which is known as a carrier for porphyrin, may be used. In this study,
dichloroP(V)tetrakis(p-methoxyphenyl)porphyrin (Cl2P(V)TMPP, Fig. 1) was synthesized to examine
the formation of inclusion complex with CDs and the photochemical activity.

Fig. 1 Structures of Cl2P(V)TMPP, Į-CD, ȕ-CD, and ќ-CD; from left to right.
Absorption spectral change demonstrated the formation of inclusion complex between Cl2P(V)TMPP
and the CDs used in this study (Fig. 1). In the case of ќ-CD, the analysis of absorption spectral change
and molecular mechanics calculation suggested the 1:1 or 1:2 complex formation between
Cl2P(V)TMPP and ќ-CD. To examine the photosensitizing activity of the complex, human serum
albumin (HSA) was used as the target biomolecule. Oxidative damage of the tryptophan residue of
HSA was evaluated by a fluorometry [1]. Photosensitized HSA damage was barely inhibited by CDs
(Fig. 2). In conclusion, CDs may improve the solubility and cell selectivity of P(V)porphyrins without
the inhibition of photosensitized protein damaging activity.

Fig. 2 HSA damage photosensitized by Cl2P(V)TMPP with CDs.
[1] Ouyang D, Hirakawa K. J. Photochem. Photobiol. B, 175 (2017) 125.

Development of gait diagnosis and training assist tool for elderly people to
prevent fall (*)
Shota Okuno and Tomotaka Ito
Department of Mechanical Engineering, Graduate School of Engineering, Shizuoka University,
3-5-1 Johoku, Naka-ku, Hamamatsu 432-8561, Japan

Mizue Suzuki and Shigeki Tani
Hamamatsu University School of Medicine,
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Recently, the population ratio of the elderly people is increasing rapidly in Japan. Therefore,
improving the quality of life of the elderly is a today's important social issue. Most urgent problem is
how to prevent the gradual decrease of the walking ability and how to prevent ‘fall’. In clinical gait
analysis, a quantitative and effective evaluation of a lower limb movement is very important in order
to provide an appropriate training and rehabilitation program which matches the individual walking
condition.
Therefore, we developed a gait measurement and diagnosis system. It can automatically analyze
and clarify the gait condition of each elderly by using measured feature values. In our research, we
conducted gait measurement and diagnosis experiments for elderly people who attended the preventive
care class in aged welfare facilities and analyzed the gait condition and the risk of fall. From the
results, it turned out that the person with the relatively high risk of fall has a low balancing ability.
Therefore, in order to prevent elderly people’s fall, it is necessary to grasp their own gait condition
properly and to maintain and improve balancing ability by the appropriate training or exercise. So, we
developed a training assist tool using the augmented reality for better gait training. The tool displays
the gait feature values e.g. the lower limb movement, the clearance between the foot and the ground,
the body balance, the distribution of the plantar pressure in real time by using the augmented reality
technique effectively. We will show the experimental results of the effect of the training assist tool.

Display of
body motion
Display of sole pressure
Fig.1 Training assist tool

Activation of natural potential photosensitizer berberine by inclusion
complexation with cyclodextrin (*)
Akiko Kitagawa and Kazutaka Hirakawa
Department of Applied Chemistry and Biochemical Engineering, Faculty of Engineering, Shizuoka
University, Hamamatsu City, 432-8561, Japan

Photodynamic therapy (PDT) has been payed much attention as less invasive cancer treatment.
PDT process includes administration of a photosensitizer and irradiation with a non-thermal visible
light. Side effects such as photosensitivity are important problems. To solve these problems and
improve the PDT effect, development of novel photosensitizers is important. Berberine (Fig. 1) is an
alkaloid, which is isolated from Hydrastis canadensis. Its antibacterial and anti-inflammatory effects
have been reported, and it is marketed as an antidiarrheal. Furthermore, berberine has a potential
function as a photosensitizer, because it does not cause toxicity under dark condition and it can
specifically induce photosensitized DNA oxidation [1]. In this study, activation of berberine as a PDT
photosensitizer using cyclodextrin (CD, Fig. 1), a water soluble carrier of drugs, is investigated.
Photoexcited berberine barely emits fluorescence through rapid deactivation process in aqueous
solution [1]. In the presence of CD, the fluorescence intensity and lifetime of berberine markedly
increased, suggesting the binding interaction. The elongation of the lifetime of photoexcited berberine
indicates the enhancement of singlet oxygen production activity [1]. CD is a kind of cyclic
oligosaccharide having hydrophobic and hydrophilic parts. Molecular mechanics calculation also
supports the inclusion complex formation between berberine and CD (Fig. 1). From the analysis of the
fluorescence intensity of berberine with CD, the binding constant (K) was calculated and the
thermodynamic parameters of this inclusion complexation could be also obtained (Table 1). The
analyzed values indicated that the
entropy effect is a driving force of
this interaction. In conclusion, the
entropy driven complexation with
CD can activate the photoexcited
berberine.
Fig. 1 Inclusion complex formation between berberine and ȕ-CD.
Table.1 Thermodynamic parameters of the inclusion complex of berberine and E-CD
K / M-1
'H / kJ mol-1
'S /J mol-1
'G / kJ mol-1
1.98
3.94
15.7
-0.73


[1] Hirakawa K, Hirano T, Nishimura Y, Arai T, Nosaka Y. J. Phys. Chem. B, 116 (2012) 3037.

Simulation of Optimum Selection of Pharmacies during a Disaster
in Hamamatsu City (*)
Tomoya Takahashi1), Takashi Kamada1), Yuko Araki2), Kayoko Ozeki3), Eisaku Okada3),
Toshiyuki Ojima3)
1) Department of Informatics, Shizuoka University
2) Department of Information Arts, Faculty of Informatics, Graduate School of Integrated Science and
Technology, Shizuoka University
3-5-1 Johoku, Naka-ku, Hamamatsu 432-8011, Japan
3) Department of Community Health and Preventive Medicine, Hamamatsu University School of Medicine

Hamamatsu City of Shizuoka Prefecture lies within the presumed hypocentral region of the Tokai
earthquake, said to be certain to occur within the next few decades, and is expected to suffer major
damage. If or when this disaster strikes, the stockpiling and distribution of supplies such as
medication and water will be essential and we can expect to use pharmacies as an important base for
such distribution. However, opening a large number of pharmacies following a disaster is extremely
difficult from standpoints such as cost, guarantee of staffing, and provision of electricity and water.
Accordingly, we have used a simulation that incorporates a cost/benefit balance for the selection of
pharmacies that would allow for the opening of the least number of pharmacies while still serving as
many citizens of Hamamatsu as possible.
In the simulation conducted for this study, we selected optimum pharmacies by the following
PHWKRGV:HDVVXPHGWKDWGLVDVWHUYLFWLPVZRXOGPRYHRQIRRWDQGVHW³ZDONLQJGLVWDQFH´DW km.
Thus, we took the area that a single pharmacy could cover (coverage territory) to be a 2 km radius
and the number of people living within that radius to be the population covered by that pharmacy
(coverage population). We conducted a questionnaire survey of all pharmacies within Hamamatsu
City; based on the results, we multiplied the probability of pharmacy operation with the coverage
population (expected coverage population following a disaster) and prioritized pharmacies that had a
high value for selection. Because pharmacy coverage territories would overlap substantially if
selected pharmacies were clustered, we established a standard for excluding pharmacies from
selection. We conducted our final selection of pharmacies calculated to maximize the value of
benefits versus the cost. Furthermore, we calculated what proportion of the total population of
Hamamatsu was represented by the population within the coverage territories of the selected
pharmacies (the population coverage rate) and displayed the locations of the selected pharmacies on
a map. In this simulation, we used a package (RQGIS ver. 1.0.1) that used QGIS algorithms from R
(ver. 3.3.2).
As a result of the simulation, we found that the optimum number of pharmacy openings was about
20, covering over 60% of the population of Hamamatsu City.

Bayesian Estimation of Birth rate (*)
Yuto Nakamura1, Saku Yasuhira1 , Yuko Araki1
1Department

of Informatics, Shizuoka University

In Japan, where the aging of society continues to advance, and declining birthrate advances,
the importance of grasping future demand for health care in each region is recognized. Each
area has to make a new policy along the population distribution. As for the average number of
births per woman, it is with the index indicating the number of child per woman has during
life.
However, one flaw in the birth rate indicator is that, while it can be determined using number
of birth and population of each region, regions with small populations experience large
fluctuations in these values. Therefore, in order to find a reliable estimate, we determined
Bayesian estimated values of birth rates and rates at which caregiving is required using a
hierarchical Bayesian model that took into account spatial correlations. For this Bayesian
estimate, we obtained a highly precise value using a Poisson lognormal model that assumed a
lognormal model for its prior distribution and using an MCMC method to estimate the hyperparameter. We defined the spatial correlation as adjacent regions randomly receiving mutual
influence from each other. Then, we conducted a comparative investigation of the results with
data that Shizuoka Prefecture has currently made public.

Comparison of the effects on analysis results by imputation of missing
values in the cross-sectional study of community-dwelling elderly
people in Sefuri village (*)
1Junpei

Ohashi,1Ayame Nasu, 1Yuta Tanabe,2Hirofumi Yao,1Yuko Araki
1
Department of Informatics, Shizuoka University
3-5-1 Johoku, Naka-ku, Hamamatsu 432-8011, Japan
2

National Hospital Organization, Hizen Psychiatric Center

In this study, we examined the effects that missing values had on estimation results by
comparing two sets of medical data, one set that has had data with missing values
excluded and one set that has had missing values supplemented by the multiple
imputation method. Data with missing values is known to have a negative impact on
estimation accuracy and statistical power, yet existing methods for handling missing
values, such as list-wise methods and substitution methods, may introduce bias in
estimated values. Accordingly, the method of multiple imputation has come into use
recently. In a multiple imputation method, multiple simulations are run for values that
are missing from observed data and the several data sets obtained from those
simulations are variously analyzed and integrated with the results. The advantage of
this method is that it incorporates uncertainty into the imputation of missing values
and may be able to remove bias caused by missing values.
We investigated what effect missing values had on the analysis of data from brain
MRI examinations conducted in Sefuri Village of Saga Prefecture by conducting an
optimum supplementation of this data and interpreting the results. There were values
missing from the examination data, so we applied a multiple imputation to it and
conducted a logistic regression analysis. Then, we compared the estimated variables
related to onset of strokes among the data before and after the missing values were
substituted. The results of the comparison and estimation indicated that multiple
imputation was useful and, furthermore, we found variables related to onset of strokes.
We will explain these results in detail on the day of presentation.

A Study of Mental Health Care through the Light Image Therapy
Yutaka Yamaguchi1 and Tatsumasa Kubota2
1
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4-1 Onaridai, Wakaba-ku, Chiba, 265-8501, Japan
2
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52-1 Yada, Suruga-ku, Shizuoka, 422-8526, Japan



The Stress Check System started in 2015, and the Official Psychotherapists System shall start in
2018. This is the evidence of the serious state of the mental health of our citizens, and the effective
support is required. However, whereas medicinal treatment may cause emotional transformation, it
also has the problems of dependency and adverse reactions. Expectations for stress tolerance are also
low. On the other hand, whereas psychotherapy aims for stress tolerance, client-centered therapy and
psychoanalytic therapy need long term to see the efficient result. Cognitive behavioral therapy is weak
in terms of emotional support. Mindfulness therapy is ideal but advanced skills are required for
therapists. For stress measures, therefore, a simple technique with no dependency or adverse reactions,
that can provide instantly effective mental health support, is required.
$QHZW\SHRISK\VLFDOWKHUDS\WKH³OLJKWLPDJHWKHUDS\´LVVLPSOH and has been developed with
the aim of providing instantly effective emotional transformation.
,Q WKLV VWXG\ ZH LQYHVWLJDWH WKH SRVVLELOLW\ RI WKH PHQWDO KHDOWK VXSSRUW XVLQJ WKH ³OLJKW LPDJH
WKHUDS\´,Q$SULOZHFDUULHGRXW³OLJKWLPDJHWKHUDS\´ lectures and interventions aimed at 38
high school students. The result of this therapy was that after the intervention, significant improvement
ZDVVHHQLQ ³GHSUHVVLRQ´ 㸦z=-4.19, p<.01㸧³DQ[LHW\´ 㸦z=-3.94, p<.01㸧 DQG³VXEMHFWLYHVWUHVV
OHYHOV´ 㸦z=-4.11, p<.01㸧)URPWKLVUHVXOWLWFDQEHFRQVLGHUHGWKDWWKH³OLJKWLPDJHWKHUDS\´LVDQ
instantly effective mental health support method.

Obesity and Low back pain: A large-scale cohort study of
Japanese people(*)
Yuko Hashimoto1, Ko Matsudaira2, Susumu S. Sawada3, Yuko Gando3, Ryoko
Kawakami4, Chihiro Kinugawa5, Takashi Okamoto5, Koji Tsukamoto5, Motohiko
Miyachi3, Hisashi Naito1
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2.

Faculty of Health and Sports Science, Graduate School of Juntendo University, Inzai, 270-1695, Japan
Department of Medical Research and Management for Musculoskeletal pain, 22nd Century Medical and
Research Center, Faculty of Medicine, The University of Tokyo Hospital, Bunkyo, 113-8655, Japan
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Department of Physical Activity Research, National Institutes of Biomedical Innovation, Health and
Nutrition, Shinjuku, 162-8636, Japan
4.
Faculty of Sport Sciences, Waseda University, Tokorozawa, 359-1192, Japan
5.
Tokyo Gas Co., Ltd., Minato, 105-8527, Japan

Background: One of the reasons for long healthy life expectancy of Japanese people is their tendency
to be less obese. On the other hand, it is thought that a risk factor of the future Japanese healthy life
expectancy is orthopedic disease. Low back pain (LBP) is one of the main orthopedic diseases.
Therefore, prevention of low LBP is important because it can contribute to extending healthy life
expectancy. Previous longitudinal studies related to LBP and obesity reported that obesity is a risk
factor for LBP. Recently, obesity is increasing in Japan. Therefore, this study evaluated the
relationship between LBP and obesity by a long-term large-scale cohort study from 1986 to 2009 in
Japanese people.
Methods: This study included 1,152 males (average age: 28.0 ± 4.6 years). BMI was calculated from
participant¶VKHLJKWDQGZHLJKWDQG)$7ZDVHVWLPDWHGE\WKHWKLFNQHVVRItwo parts of skin. LBP
was measured under the question concerning objective symptoms for None, Sometimes, and All the
time.
Results: The number of people who had LBP in 2009 was 90. A significant positive dose-response
relationship was shown between %FAT and LBP prevalence (p for linearity = 0.010). Similarly, a
significant positive dose-response relationship was confirmed between BMI and LBP (p for linearity =
0.018). Using the group with the lowest %FAT as a reference, the multivariable-adjusted odds ratio
(95% confidence interval) for the group with the highest %FAT with LBP was 2.12 (1.13±3.98). In
contrast, this ratio was 1.74 (0.89±3.39) for BMI, and %FAT exhibiting a higher odds ratio.
Conclusion: This study suggests that both high %FAT and BMI are risk factors for low back pain.
Therefore, preventing obesity may decrease the prevalence of LBP and contribute to future longer
healthy life expectancy for Japanese people.

Renalase might regulate catecholamine by skeletal muscle during exercise
(*)
Katsuyuki Tokinoya1, Yasuko Yoshida1,2, Takehito Sugasawa3, Yuichi Aita3, Jun
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Renalase was discovered as a flavin adenine dinucleotide (FAD)-dependent soluble monoamine
oxidase in 2005 and mainly expresses in kidney. We reported that serum renalase concentration was
increased during 30 km running though kidney function was decreased. Renalase might regulate
catecholamine during exercise. However, it is not clear that which organ secrete renalase during
exercise. This study was aimed to research renalase expression in skeletal muscle after moderate
exercise in vivo, and mechanism from the perspective of catecholamine, epinephrine in vitro.
Renalase protein in skeletal muscle was increased after exercise in vivo. Especially, renalase protein
in plantaris muscle was significantly increased, whereas renalase mRNA expression in kidney was
significantly decreased after exercise. In addition, plasma renalase concentration was increased after
exercise. On the other hand, epinephrine-induced renalase expression in C2C12 cells was significantly
increased when cells were cultured at an epinephrine concentration of 10-5 g/L for 30 min. Therefore,
renalase might be increased by catecholamine in skeletal muscles during or after exercise. However, it
was not clear whether renalase suppressed catecholamine increase, because we did not detect
catecholamine in blood.
In conclusion, renalase was significantly increased in skeletal muscle though it was decreased in
kidney during or after exercise. Renalase on exercise might be secreted into blood to resolve
catecholamines.

Effects of acute exposure to moderate altitude on physiological response
during maximal and submaximal exercise. (*)
Koki Nagatsu1ࠊHiroto Tsujikawa2ࠊJunichi Nagasawa3ࠊYutaka Iwaihara1ࠊ
Shinichi Murata1ࠊKoji Sugiyama1
1

Shizuoka Univࠊ2Juntendo Univࠊ3Nihon Univ
Shizuoka City, 422-8017, Japan

[Aims] It has been unclear how acute hypobaric hypoxia at moderate altitude, up to 1500m, affects
physiological responses during exercise. The purpose of this study clarifies cardiorespiratory response
during 20m shuttle run(Shuttle test) and submaximal step tests at sea to 2000m.
[Methods] Eight healthy men who had not previously acclimatized to the altitude are aged 20.8±1.4
years(mean±SD), V02max 58.4±3.6ml/kg࣭min. Subjects performed the step test(height˖40cm, step
rate˖30 steps/min) for 5min at

0, 500, 1000, 1500 and 2000m. Also, the subjects performed 20m shuttle

run test at 0 and 1500m. Arterial oxygen saturation(Sp02), ventilator volume(VE), oxygen uptake(V02),
heart rate(HR), blood lactate concentrations(BLa), and rating of perceived exertion(RPE) were measured.
[Results] At 1500m and 2000m, VE, BLa and RPE significantly increased, and Sp02 decreased during step
test(P <0.01). Performance of Shuttle test was significantly lower in 1500m than in 0m(P<0.01). HRpeak
was no significant difference between 0 and 1500m.
[Conclusions] It is concluded that cardiorespiratory response during maximal and submaximal exercise
significantly change from the altitude of 1500m when the non-acclimatized men exposed acutely to
moderate altitude.
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The function and application of chloroplasts, the plant organelles
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The chloroplasts are plant-characteristic intracellular factories where major substrates such as sugars,
amino acids, lipids, terpenoids, carotenoids, and porphyrins all necessary for cellular functions are
produced and some of them are reserved, in addition to photosynthetic activity with utilizing the solar
energy. Those are sources for foods required by heterotrophic organisms such as humans, as well as for
fossil fuel and biofuel needed in our industrial society. Therefore, applications of chloroplasts for
production of energy and healthy substances for humans on the basis of analysis of their functions may
contributory to the quality of our life.
The chloroplasts are estimated to harbor approx. 4,000 species of proteins on the assumption that
there are enzymes necessary for all metabolisms for compounds mentioned above, all functions
originated from ancestral cyanobacteria which symbiotically evolved, and proteins possessing transit
peptides for chloroplast targeting. As it is difficult to isolate intact chloroplasts completely free from the
other organelles, we compensated the contaminated proteins while we analyzed the upper and lower
fractions of main chloroplast fraction separated by a leaner gradient of Percoll-PLUS (GE Healthcare).
We have also eliminated non-specifically-binding proteins on the surfaces of chloroplasts with the
protease thermolysin. Prepared proteins are being analyzed by two-dimensional HPLC/MS/MS [MudPIT
(Multidimensional Protein Identification Technology)].
The activities of photosystem (PS) II and PS I are synchronized to avoid the generation of singlet
oxygen. We have found that the RNA polymerase sigma factor (SIG1) is dephosphorylated/
phosphorylated to switch the expression of PS I reaction center protein gene (psaA) on/off, respectively,
upon sensing the redox state of plastoquinone in Arabidopsis (PNAS, 107, 10760-10764, 2010). Protein
kinases to phosphorylate SIG1, designated as SIG-one protein kinases (SOPKs), were searched by an in
vitro strategy for their 660 candidates available as cDNA clones, whereas we were unable to identify real
SOPKs. We, therefore, tried to identify SOPKs by employing Arabidopsis knockout (KO) lines. KO lines
for protein kinases which were homologous to SOPK candidates, were examined.
The selective transcriptional regulation of psaA gene was applied DV³OLJKW-VZLWFK´for production of
biologics, six kinds of monoclonal antibodies which were most used worldwide and their patents for most
of them have just expired, being theoretically applicable for generics. We have made an artificially
synthesized gene for a single-chain variable fragment (scFv) intrabody as biosimilar of adalimumab,
KXPDQDQWLERG\DJDLQVW71)ĮIRUWUHDWPHQWRIUKHXPDWRLGDUWKULWLVDQG&URKQ VGLVHDVH

Evaluation of decomposition behavior of
organophosphorus insecticide Chlorpyrifos (*)
Yuta Goro, Masahiro Tokumura, Hiroshi Aiuchi, Kosuke Muramatsu, Makiko Seo, and
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


Introduction: Organophosphorus insecticides(OPIs), are well-known as agrochemicals and they play
an important role in various crop productions. Especially, Chlorpyrifos has been widely used not only
for agriculture but also for horticulture and domestic pest-control throughout the world. Therefore, the
elucidation of the degradation and/or the transformation processes of Chlorpyrifos can be regarded as
one of significant studies, because these compounds that are identified under the processes provide
useful information about environmental or biological risks. In the present study, in order to provide
them we investigated its photo-degradation and/or -transformation processes in model environmental
conditions by using high pressure UV lamp, and we also carried out inhibitory assay of AChE.
Methods: We synthesized 3,5,6-Trichloro-2-pyridinol from Chloro-2-pyridinol, and then we obtained
standard Chlorpyrifos by reacting it with Diethyl chlorothiophosphate. The Chlorpyrifos was
dissolved in the solvent that had been mixed with water/methanol, 99/1 vol%, and its concentration
was prepared to ȝ0 P/ .

This solution was used as a sample solution for photo-irradiation.

Regarding the irradiation, a high-pressure UV lamp having strong line spectrum at 365 nm and 250 to
320 nm was used as a light-source, and we set the irradiation time 10 hours. Regarding the purification
of photo-irradiated products, we used HPLC and silica-gel column chromatography.

Regarding the

identification and the bio-assay, we used NMR and high resolution MS, and modified Elleman-method
using a 96-well microplate.
Results: We established a useful measurement system that elucidate kinetic constants and
half-lives informing on a detail of the degradation and/or the transformation processes for
Chlorpyrifos under photo-irradiation.

It was found that Chlorpyrifos in the sample solution

degraded to various compounds by UV irradiation during only 10 hours.

In addition, we

had elucidated neuro-toxic compound that was obtained from oxidization of Chlorpyrifos by
using AChE inhibitory bioassay.

From these findings in the present study, we can shed light

on the not only comprehensive but also precise risk induced by OPIs..

Investigation and evaluation of minor amounts of nicotine in tea with
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Nicotine is mainly found in the genus Nicotiana (e.g., tobacco), and can be detected in many food
crops such as tea and herbs. Previously, nicotine was used as a pesticide because of its toxicity to
organisms. Nicotine levels in food crops are monitored using the default maximum residue level
(MRL) of 0.01 μg gí1 DW in Japan, but nicotine levels in tea were found to exceed the MRL.
Therefore, it is necessary to clarify the origin (endogenous or exogenous) of this nicotine. We
measured minor amounts of nicotine in various tea samples, including tea leaves, plant organs, and
cultured cells, using liquid chromatography±tandem mass spectroscopy. First, we measured nicotine in
tea leaves used for drinking, analyzing 118 tea samples (32 green, 4 oolong, 82 black) from Japan and
six other countries. All samples contained nicotine above the MRL, but the average nicotine
FRQFHQWUDWLRQRIJUHHQWHD ȝJJí1 ': ZDVVLJQLILFDQWO\ORZHUWKDQWKDWRIEODFNWHD ȝJ
gí1 DW). Second, we measured the nicotine concentrations in the leaves of two Japanese elite tea
cultivars (Yabukita and Benifuki) after they
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flower buds from a tea garden, and cultured
cells from aseptic conditions that virtually
guaranteed the complete exclusion of nicotine
contamination from exogenous sources. These
results strongly suggest that endogenous

India
Fig. 1 Nicotine concentration of tea samples obtained from
the major tea-producing areas in seven countries. Red dotted
line shows the MRL value (0.01 μg gí1 DW ) for nicotine.

nicotine is present in tea, and that the plant synthesizes the nicotine.

Research on efficient purification of Plasmodium falciparum antigen protein
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Malaria is a protozoan infection caused by parasitic protozoa and classified as Plasmodium.
Infection of malaria parasite begins at the liver and erythrocytes in the human body and further
changes their morphology before it disrupts the human immune system. The development of effective
malaria vaccine is quite challenging. However, malaria disease can be effectively prevented by
co-immunization of multiple malaria antigens. In this study, recombinant expression and purification
of CSP (circumsporozoite Protein), a surface protein of sporozoite of malaria parasite was made as a
candidate for malaria vaccine.
Recombinant BmNPV bacmid was constructed by inserting the CSP (PfCSP) gene of
Plasmodium falciparum 3D 7 strain into Bombyx mori nucleopolyhedrovirus (BmNPV) bacmid which
can be expressed by the silkworm. In recombinant CSP (rCSP), the transmembrane region on the
C-terminal side was deleted and expressed as PfCSP-'TM-DYKDDDDK. Pretreatment before
purification was performed using ammonium sulfate precipitation. The precipitated out protein sample
was dialyzed (to remove ammonium sulfate) and then subjected to column chromatography in the
order of Cellufine sulfate and anti-DDDDK affinity chromatography respectively. Eluted CSP was
analyzed under reducing conditions by 10 % (w/v) SDS-PAGE and transferred to polyvinylidene
fluoride (PVDF) microporous membrane.
The result showed a positive band at 60 kDa on the membrane after concentration using the
Centriplus Centrifugal Filter (YM-10). Purified CSP was further confirmed through a binding test with
serum from P. falciparum infected person. A significant band at 60 kDa appeared after the binding
with the P. falciparum infected serum. These results showed the efficiency of the CSP antigen against
Malaria disease.

Screening of heat-resistant bacteria by viable microbial flora analysis:
EMA-PCR-DGGE (*)
Hiroshi Takagi and Toshiya Ohta
Numazu Technical Support Center Industrial Research Institute of Shizuoka Prefecture
3981-1Ohoka, Numazu, Shizuoka 410-0022, Japan


Heat-resistant microorganisms can cause food deterioration even after heat sterilization. Generally,
heat-resistant microorganisms are screened by cultivating heat-treated samples; however, biased
cultivation conditions can inhibit comprehensive isolation of these microorganisms. Denaturing
gradient gel electrophoresis (DGGE) is considered a comprehensive detection method that eliminates
bias in the cultivation conditions. However, this method cannot be used to selectively analyze viable
microbial flora in the heat-treated samples, as it detects all cells, including dead ones. The
DNA-intercalating dye, ethidium monoazide bromide (EMA), can be used to selectively amplify the
DNA of viable cells (EMA-PCR method). We combined the EMA-PCR and DGGE methods to
develop a new method to selectively analyze viable microbial flora in any given sample
(EMA-PCR-DGGE method).
In this study, we screened heat-resistant bacteria by analyzing heated samples using
EMA-PCR-DGGE. Specifically, the screening was performed on wipe test fluid samples from a food
manufacturing factory, and the bacteria were isolated by the addition of cultivation conditions on the
screened strains.
We successfully isolated Micromonospora sp. and Propionibacterium sp. The evaluation of heat
resistance in these bacteria revealed that Micromonospora sp. was indeed heat resistant; thus, the
validity of this method for screening heat-resistant bacteria was confirmed.
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Estimation of transfer amount of flame retardant from curtain to house
dust(*)
Kosuke Muramatsu, Masahiro Tokumura, Yuta Goro, Wang Qi,
Yuichi Miyake, Takasi Amagai, Masakazu Makino
Department of Food and Nutritional Science, Graduate school of 4, University of Shizuoka, 52-1 Yada,
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Flame retardants are added into plastic products such as curtain to prevent a risk of fire. In the indoor
environment, house dust is known as an exposure medium of them. When house dust adheres onto
curtain, flame retardants migrate from curtain to house dust. Then, house dust spreads into the indoor
environment. Finally, human is exposed to flame retardants via dust ingestion. Because some flame
retardants have adverse effects, a health risk of them is concerned. To evaluate the risk of them, their
concentrations on house dust are required. However, they are limited. In this study, to estimate the
concentrations of flame retardants on house dust, migration of flame retardants from curtain, which is
one of main source of flame retardant in the indoor environment, to house dust was kinetically measured.
Kinetic data on the migration process helps to estimate the concentration of flame retardants on house
dust, which enables to estimate their risks via dust ingestion. Curtain samples were purchased from
Japanese market in 2014. As a model house dust, National Institute of Standards and Technology (NIST)
Standard Reference Materials (SRM) 2585 was used. Model house dust was put on the curtain, and then
the migration experiment was started. At predetermined time, the model house dust was sampled, then
the concentration of flame retardants were determined by a liquid chromatography coupled with tandem
mass spectrometry (LC-MS/MS). The concentrations of flame retardants (e.g., tris(1,3dichloroisopropyl)phosphate

(TDCPP),

tris(2,3-dibromopropyl)

isocyanurate

(TDBP-TAZTO),

triphenylphosphine oxide (TPhPO), tricresyl phosphate (TCsP), and triphenyl phosphate (TPhP)) on
house dust increased with elapsed time. The experimental results revealed that the migration of flame
retardants was followed by Fick's laws of diffusion.

Synthesis of Analytical Standards of Chlorinated Polycyclic Aromatic
HydrocarbonsUnintentionally Produced during Cookingʤːʥ
Hiroshi Aiuchi, Masahiro Tokumura, Yuta Goro, Qi Wang,
Yuichi Miyake, Takashi Amagai, Masakazu Makino
Department of Food and Nutritional Science, University of Shizuoka,
52-1 Yada, Suruga-ku, Shizuoka 422-8526, Japan
The polycyclic aromatic hydrocarbons (PAHs), some of which are carcinogens and/or mutagens,
can be unintentionally produced by organic combustion (e.g., waste incineration and cooking). In
recent years, their chlorinated compounds (ClPAHs) have attracted considerable attention.
ClPAHs are suspected to be produced by a chlorination reaction of PAHs during a combustion
process. For example, during cooking (e.g., grilling), food can be a source of organics, and salt
can be a source of chlorine atoms. Thus, ClPAHs are likely to be unintentionally produced during
cooking. Some ClPAHs elicit more adverse health effects on human than their parent PAHs. For
example, the physiological and toxicological actions of benz[a]anthracenes (BaA) are changed by
its chlorination (chlorinated BaA: Cl-BaA). Then, although BaA does not exert mutagenicity, ClBaA induces frameshift mutations. However, toxicity information for ClPAHs has been limited
due to lack of analytical standards of them. Furthermore, toxicity information of their metabolites
has not been available. The toxicity of metabolites can be different with the parent substance (e.g.,
benzo[a]pyrene). Therefore, the toxicity of metabolites should be needed. On the other hand,
metabolites can be used as biomarker to evaluate the exposure rate. Therefore, metabolites of
ClPAHs are required to estimate the risk of ClPAHs. However, they have been not available on
the market. In this study, synthesis of hydroxylated chloropyrene (ClOHPyr), which is one of the
most abundant of ClPAHs in the environment, was carried out. In addition, we also tried to
synthesize hydroxylated dichloropyrene (Cl2OHPyr) and trichloropyrene (Cl3OHPyr). 1hydroxypyrene (2 mmol) was dissolved into 40 mL of dichloromethane, and equimolar amount
of N-FKORURVXFFLQLPLGH ZDV DGGHG 7KH PL[WXUH ZDV UHDFWHG DW ႏ After the reaction, the
solvent was exchanged to acetonitrile. The mixture was purified by fractionation using a liquid
chromatography with a C18 column. It was confirmed that ClOHPyr, Cl2OHPyr, and Cl3OHPyr
were synthesized.


