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Cigarette sidestream smoke delays nucleotide excision repair: inhibited
accumulation of repair proteins at DNA lesions (*)
Guang Yang, Yukako Komaki, Yuko Ibuki
Graduate Division of Nutritional and Environmental Sciences, University of Shizuoka,
Shizuoka 422±8526, Japan


Cigarette sidestream smoke (CSS) contains many carcinogens that induce DNA damage. DNA
damage plays an important role in the initiation of cancer and several diseases, and repair is the major
defense mechanism; however, the relationship between CSS and the repair of DNA damage remains
unclear. We herein investigated whether CSS influences nucleotide excision repair (NER) in vivo and
in vitro. HR-1 hairless mouse skin treated with CSS was exposed to UVB, as a result of which
pyrimidine dimers (cyclobutane pyrimidine dimers (CPDs) and pyrimidine(6-4)pyrimidone
photoproducts (6-4PPs)) were formed and repaired via the NER pathway. The immunohistochemical
staining of CPDs revealed that their repair was delayed by the CSS treatment. This delay in NER and
the underlying mechanisms were examined in the human keratinocyte cell line, HaCaT.
Enzyme-linked immunosorbent assay and local ultraviolet irradiation assays demonstrated that CSS
delayed the repair of CPDs and 6-4PPs. The recruitment of the repair molecules, TFIIH, XPA and
XPG to pyrimidine dimers was markedly inhibited by CSS. Semicarbazide, which reacts with
aldehydes, recovered the CSS-induced inhibition of NER. Formaldehyde and unsaturated aldehydes
but not saturated aldehydes exerted similar inhibitory effects to those of CSS. These results suggest
that aldehydes in CSS interfere with the recruitment of NER molecules to damaged sites, leading to a
delay in the repair of pyrimidine dimers.





Associations between climacteric syndrome and body weight gain
from 20 years old among Japanese women and men
: the Shizuoka-Sakuragaoka J-MICC Study (*)
Kumiko Kawata, Kana Nakano, Shu Akimoto and Kiyonori Kuriki
Laboratory of Public Health, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka
52-1 Yada, Suruga-ku, Shizuoka 422-8526 Japan


Objective: Obesity has been investigated in relation to climacteric syndrome caused by attenuation of
sexual hormones in middle-aged and elderly people, but little is known about the association. This
study was examined to associate with climacteric syndrome for body weight gain (BWG) among
Japanese women and men.
Methods: Middle-aged and elderly subjects (2,314 women and 3,099 men) were asked to fill out a
self-administered questionnaire on their body mass index on 20 years old (BMI_20y) and the
Simplified Menopausal Index (SMI). Climacteric syndrome was assessed by the SMI score, and
³V\PSWRPSDWWHUQ´ZDVLGHQWLILHGE\IDFWRUanalysis. BWG was calculated as the difference between
current measured BMI (cmBMI) and BMI_20y. Using a multiple regression analysis adjusted for
potential confounding factors, associations with the 60, DQG ³V\PSWRP SDWWHUQ´ ZHUHHYDOXDWHGIRU
BWG and cmBMI, respectively.
Results: In women, BWG was found to have a positive association with the SMI score (p <0.05).
cP%0,ZDVSRVLWLYHO\UHODWHGWR³SV\FKRORJLFDODQGVRPDWLFV\PSWRPV´ZKLOHZDVQHJDWLYHO\WR³KRW
IODVK´ SIRUERWK ,QFUHDVHGULVNVRQǻ%0,DQGNJP2 were found for the SMI score
(ptrend <0.05 for both), respectively. In men, however, only cmBMI was observed to have positive
DVVRFLDWLRQVZLWKWKH60,VFRUHDQG³YDVRPRWRUDQGVRPDWLFV\PSWRPV´ SIRUERWK 
Conclusion: BWG and cmBMI were found to associate with the SMI score among middle-aged and
elderly women and men, respectively, and the SMI score may be helpful for body weight control
advice from their 20 years old, considering gender differences.





A study on intracellular dynamics of Helicobacter cinaedi
within human macrophages (*)
Tetsuya Furukawa¹, Mashaki Miyake¹, Miyuki Yamaguchi¹, Takuya Onouchi¹,
Yoshiaki Kawamura²,Yasuyuki Imai¹㻌 㻌 㻌 㻌 㻌 㻌 㻌
¹Laboratory of Microbiology and Immunology, School of Pharmaceutical Sciences, University of Shizuoka,
Yada 52-1, Suruga-ku, Shizuoka 422-8526, Japan
²Departmet of Microbiology, School of Pharmacy, Aichi Gakuin University,
1-100 Kusumoto-cho, Chikusa-ku, Nagoya 464-8650, Japan,

Helicobacter cinaedi is an emerging pathogen causes bacteremia, sepsis, cellulitis. And it has recently
shown that this bacteria has an activity to promote arteriosclerosis in mice. Various antibiotic agents
alone or in combination have been successfully used for treating infections caused by H. cinaedi. The
prognosis is generally good, but about 30±60% of patients have recurrent symptoms. The cause of this
phenomenon is still unclear and brings about clinical problems. Therefore, authorized guidelines for the
treatment of H. cinaedi infections have not been established. It is possible that infection of H. cinaedi
to phagocytic cells such as macrophages might be an important step for expression of H. cinaedi
pathogenesis. We have a hypothesis that H. cinaedi might has an ability or skill of intracellular survival
in macrophages. In this study, we investigated intracellular dynamics of H. cinaedi using an infection
model of human macrophage-like cells, U937.
When 5 × 105 U937 cells were infected with a H. cinaedi clinical isolated strain PAGU611 at a MOI of
100, the number of intracellular bacteria decreased until 24 hours post-infection. However, more than 1
× 103 live bacteria still survived within the cells at that point and the number of intracellular bacteria

increased at least until 72 hours post-infection. On the observation of U937 cells infected with the
PAGU611 strain for 3 hours by transmission electron microscopy (TEM), bacteria were located not only
in phagosomes but cytosol in the infected cells. Interestingly, it was also observed that bacteria in
phagosomes were just invaginating into cytosol. These results suggested that most of intracellular H.
cinaedi would be killed by the lysosomal attack in phagosomes but a portion of those bacteria might
escape into cytosol for their intracellular survival. Further, focusing on type 6 secretion system (T6SS)
of H. cinaedi, a deficient strain (hcp::aphA-3) of Hcp which is a component of T6SS and also protein
secreted via its system, was constructed. Chronological change of intracellular bacterial number on
infection of U937 cells with the hcp::aphA-3 strain, was almost the same as that of PAGU611. Also on
the observation by TEM, the same phenomena of infection as those of PAGU611 were observed. These
results indicated that Hcp was not involved in a series of H.cinaedi specific behavior within
macrophages.
Now the possibility of induction of autophagy or LC3-associated phagocytosis (LAP) on infection of
macrophages with H. cinaedi is under investigating.





Changes in properties of perivascular adipocytes associated with the
development of abdominal aortic aneurysm.
Takeshi Sasaki a, Saya Hirata a, Keisuke Takeya a, Maya Yamamoto a, Hiroki
Tanaka b, Masanori Sano c, Naoki Unno c and Kohji Sato a
a

Department of Organ & Tissue Anatomy, b Department of Medical Physiology,
c

Division of Vascular Surgery, Hamamatsu University School of Medicine,
Hamamatsu, 431-3192, Japan

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. Perivascular adipose tissue exists around blood vessels including the
aorta, and a large number of adipocytes (perivascular adipocytes: PACs) are
contained in this tissue. Generally, adipocytes that have taken up triglyceride (TG)
and enlarged are thought to become bad, becoming to have inflammatory features.
In our study, a large amount of TG was detected around AAA lesions, and it was
observed that decrease of adiponectin (ADP) expression and infiltration of
inflammatory cells in AAA lesions with the progression of AAA. From these results,
it is expected that the polarity of PAC in AAA is becoming bad, i.e. inflammatory.
Therefore, we analyzed the PAC (size and expression of adipokine and its receptor)
in AAA lesions in this study in order to examine the polarity changes of PAC
accompanying AAA progression.
Methods and results: Abdominal aortic tissue was harvested either from autopsy
(control) or during open-repair surgery for AAA.㻌These tissues were histologically analyzed

by HE staining and immunostaining, and these stained specimens were measured by
image analysis software (Image J). PACs were confirmed in normal and AAA aortae.
The PAC perimeter was increased in AAA lesion, suggesting hypertrophy of PAC in
AAA. In addition, expression of PAI-1 and MCP-1 which are inflammatory adipokines,
also increased in AAA lesion. Furthermore, expression of ADP receptor 2 which is
anti-inflammatory adipokine receptor, decreased with the progress of AAA.
Conclusions: Taken together, it is suggested that the polarity of PAC around

AAA may have changed to adverse adipocyte.





Movement disorder is rescued in paraquat-induced 3DUNLQVRQ¶VGLVHDVHLQ
rats by blocking rapid influx of extracellular Zn2+ into nigral dopaminergic
neurons (*)
Hiroki Morioka, Ryusuke Nishio, Azusa Takeuchi, Haruna Tamano and
Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
52-1 Yada, Suruga-ku, Shizuoka, 422-8526, Japan


7KHKHUELFLGHSDUDTXDW 34 KDVEHHQUHSRUWHGWRHQKDQFHWKHULVNRIGHYHORSLQJ3DUNLQVRQ¶s
disease (PD) from epidemiological studies. PQ-induced reactive oxygen species (ROS) is linked with
a selective loss of nigrostriatal dopaminergic neurons. Here we first report a unique mechanism of
nigrostriatal dopaminergic degeneration, in which rapid intracellular Zn2+ dysregulation via
PQ-induced ROS production causes PD in rats.
When the substantia nigra pars compacta (SNpc) of rats was perfused with PQ, extracellular
concentrations of glutamate and Zn2+ were increased and decreased, respectively, in the SNpc. These
changes were ameliorated by co-perfusion with Trolox, an antioxidative agent. In vitro slice
experiments, PQ rapidly increased extracellular Zn2+ influx via AMPA receptor activation. Both loss of
nigrostriatal dopaminergic neurons and increase in turning behavior in response to apomorphine were
markedly reduced by co-injection of PQ and intracellular Zn2+ chelator, i.e., ZnAF-2DA into the SNpc.
Furthermore, loss of nigrostriatal dopaminergic neurons induced with a low dose of PQ, which did not
induce any behavioral abnormality, was completely blocked by co-injection of ZnAF-2DA.
The present study indicates that rapid influx of extracellular Zn 2+ into dopaminergic neurons
via AMPA receptor activation, which is initially induced by PQ-mediated ROS production in the SNpc,
induces nigrostriatal dopaminergic degeneration, resulting in PQ-induced PD in rats. Intracellular Zn2+
dysregulation in dopaminergic neurons is the cause of PQ-induced pathogenesis in the SNpc and the
block of intracellular Zn2+ toxicity leads to defending PQ-induced pathogenesis.





$P\ORLGȕ1-42-induced neuronal death in the hippocampus is caused by
increase in intracellular Zn2+ (*)
Mako Takiguchi, Yukino Tanaka, Taku Murakami, Naoya Ohneta, Haruna Tamano,
Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
Shizuoka City, 422-8526, Japan


Soluble oligomers of DP\ORLG ȕ1-42 $ȕ1-42) are causative candidates for pathogenesis of
$O]KHLPHU¶VGLVHDVH and Zn2+ promotes the ROLJRPHUL]DWLRQRI$ȕ1-42 in vitro. The formation of Zn-$ȕ142

aggregates in the extracellular compartment rapidly increases both intracellular Zn2+ DQG$ȕ1-42 in

hippocampal dentate granule cells of normal young rats, followed by Aȕ1-42-induced cognitive decline
that is due to Zn2+ released from $ȕ1-42. On the other hand, it is reported that excess excitation-induced
neuronal death in the hippocampus is involved in increase in intracellular Zn2+ via extracellular Zn2+
influx into the neurons. In the present study, we tested our hypothesis that $ȕ1-42-induced neuronal death
in the hippocampus is involved in increase in intracellular Zn2+ released from Zn-$ȕ1-42 aggregates.
+XPDQ $ȕ1-42 was injected into the lateral ventricle of the brain in mice. Two weeks after the
injection, cell death and neurodegeneration in the hippocampus were evaluated by fluorescent intensities
of propidium iodide and Fluoro-Jade B, respectively. Cell death and neurodegeneration were increased
in the dentate granule cell layer but not in CA1 pyramiGDO FHOO OD\HU LQ $ȕ1-42-injected mice. The
increases were suppressed by co-injection of ZnAF-2DA, an intracellular Zn2+ chelator, and CaEDTA,
an extracellular Zn2+ chelator2QHKRXUDIWHU$ȕ1-42 injection, intracellular Zn2+ level in the hippocampal
slices was increased only in the dentate granule cell layer.
The present study suggests that dentate JUDQXOH FHOOV DUH PRUH YXOQHUDEOH WR $ȕ1-42-induced
neuronal death and neurodegeneration than CA1 pyramidal cells in the hippocampus and the
vulnerability is linked to $ȕ1-42-mediated increase in intracellular Zn2+ in the granule cells.





Synthetic Nobiletin Inhibited Cardiomyocyte Hypertrophy and the
Development of Pressure Overload-Induced Heart Failure in mice. (*)
1Hana

Sasaki, 1,3,4Yoichi Sunagawa, 1Asami Yabuta, 1,3 Masahumi Funamoto,

1,3Kana
1,3,4Yusuke

Shimizu,1Satoshi Shimizu,1Nurmila Sari,1,3,4Yasufumi Katanasaka,

Miyazaki, 5Akira Murakami, 2Tomohiro Asakawa, 2Toshiyuki Kan, 4Hiromichi Wada,
4Koji

Hasegawa, 1,3,4Tatsuya Morimoto

1Division of Molecular Medicine, 2Synthetic Organic & Medicinal Chemistry, School of Pharmaceutical
Sciences, University of Shizuoka, Shizuoka, 422-8526, Japan
3Division of Translational Research, Clinical Research Institute, Kyoto Medical Center, National Hospital
Organization, Kyoto, 612-8555, Japan
4Shizuoka General Hospital, Shizuoka, 422-8527, Japan
5Human Science Environment, University of Hyogo, Hyogo, 670-0092 Japan

Introduction: To establish a pharmacological therapy for heart failure, we performed the screening
assay from 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 and prevented the development of heart failure in vivo. Because a citrus contains only
a small amount of nobiletin, it is necessary to confirm whether synthetic nobiletin (S-Nobi) possess
anti-hypertrophic effect and a therapeutic potency for heart failure in vivo.
Hypothesis: In this study, we performed the comparative study between natural nobiletin (N-Nobi)
and synthetic nobiletin (S-Nobi) using cultured cardiomyocytes and heart failure model animals.
Methods and Results: Cultured cardiomyocyte were treated with N-Nobi, S-Nobi, or DMSO as a
control, stimulated with phenylephrine (PE) for 48 hours. These cell were subjected to
immune-staining with anti-Į-actinin antibody. The measurement of cell surface are showed that both
N-Nobi and S-nobi significantly suppressed PE-induced cardiomyocyte hypertrophy in a dose
dependent. C57BL6J mice were subjected to sham or transverse aortic constriction (TAC). After one
day, these mice were orally administrated with S-Nobi (20 mg/kg/day), N-Nobi (20 mg/kg/day), or
vehicle (1% gum arabic) as a control for 8 weeks. Echocardiographic analysis showed that
TAC-induced increase in posterior wall thickness and reduction of fractional shortening were
significantly improved by both N-Nobi and S-Nobi treatments. N-Nobi and S-Nobi also prevented the
TAC-induced myocardial cell hypertrophy, perivascular fibrosis, and upregulations of hypertrophic
markers, such as ANF and BNP. The adverse effects were not observed in each group.
Conclusions: These results found that S-Nobi prevented cardiomyocyte hypertrophy and
TAC-induced development of heart failure the same extent as N-Nobi. These results indicated that
synthetic nobiletin might be expected as a useful agent for heart failure therapy.





Defensive effect of coriander leaf extract intake on oxidative stress in the
kidney via decreases in heavy metal concentrations (*)
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Coriandrum sativum (coriander) is an annual herb of the Apiaceae family and has been used as
a traditional remedy. Here we examined whether heated extract of coriander leaf decreases the
concentrations of heavy metals in tissues. Male ddY mice were given a drinking water containing 0.25%
of heated extract of coriander leaf for 8 weeks. Eight weeks after the intake, the concentrations of zinc,
iron, copper, arsenic, and cadmium were measured in the liver and kidney. The intake of coriander did not
modify the concentrations of all heavy metals tested in the liver, but decreased the concentrations of iron,
arsenic, and cadmium in the kidney. Because heavy metals can induce oxidative stress, the effect of
coriander intake on hydrogen peroxide-induced oxidative stress was compared between slices from the
kidney and liver. The VOLFHVZHUHLPPHUVHGLQ5LQJHUVROXWLRQFRQWDLQLQJȝ0K\GURJHQSHUR[LGHDQG
Aminophenyl fluorescein (APF), a probe for detecting reactive oxygen species (ROS). APF fluorescence
was markedly increased in the control kidney slices, while the increase was completely blocked in kidney
slices from coriander intake group. In contrast, APF fluorescence was also markedly increased in the
control liver slices, while the increase was not blocked by coriander intake.
The present study indicates that intake of coriander leaf extract contributes to powerful
resistance to oxidative stress in the kidney, probably via decreased concentrations in heavy metals. It is
likely that decrease in arsenic concentration to the detection limit is a major factor for the resistance.






The acetylation site of GATA4 have an important role
for GATA4 dimarization and cardiomyocyte hypertrophy (*)
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Introduction: Hypertrophic signals, such as hemodynamic overload, eventually reach the nuclei of
cardiomyocytes, change patterns of gene expression, and cause the development of heart failure. During
this process, the zinc finger protein GATA4 associates with the intrinsic histone acetyltransferase (HAT)
p300 and regulates myocardial transcriptional activity in response to hypertrophic stimuli. It has been
reported that GATA1 regulates transcriptional activity through its homo-dimer. However, GATA4
homo-dimerization and its relationship to hypertrophic responses are still unknown.
Methods and Results: A GST pull-down assay using GST fusion GATA4 full length and deletion mutants
demonstrated that GATA4 from 308 to 326, including acetylation site, was required for the dimerization of
GATA4. Immunoprecipitation and western blotting using nuclear extract from HEK293T cells expressing
FLAG- or HA-tagged GATA4 showed that co-expression of p300 increased the formation of the GATA4
homo-dimer as well as GATA4 acetylation. Next, an expression plasmid with a 3x GATA4-acetylation
domain (308-326) mutant-conjugated nuclear localization sequence (3xG4D) was constructed.
Overexpression of 3xG4D prevented the dimerization of GATA4, in spite of the acetylation of GATA4.
Furthermore, 3xG4D prevented p300/GATA-induced ANF and ET-1 promoter activities. In cardiomyocytes,
the overexpression of 3xG4D inhibited phenylephrine-induced cardiomyocyte hypertrophy. To perform the
X-ray crystal structure analysis, recombinant GATA4 fragment including dimerization domain was purified.
Crystallization was performed using a commercial kit to screen and optimize crystallization conditions. The
X-ray diffraction data of obtained crystals was collected with the BL-17A beamline at Photon Factory.
Resolution of the crystal is 3.1ύ.
Conclusions: These results suggest that the GATA4-acetylation domain from 308 to 326 is required for the
formation of GATA4 homo-dimer and may act as a dominant negative mutant. Thus, this dimerization may
be involved in hypertrophy-response gene activation and the development of heart failure.





Image-based high-throughput screening assay for discovery of
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1Hikaru

Moki, 1Satoshi Shimizu, 1,3,4Yoichi Sunagawa, 1,3,4Yusuke Miyazaki,
1,3Masafumi Funamoto, 1Nurmila Sari, 1,3Kana Shimizu, 1,3,4Yasufumi Katanasaka,
2Naohisa Ogo, 2Akira Asai, 3Hiromichi Wada,
1,3Koji Hasegawa, 1,3,4Tatsuya Morimoto
1Division of Molecular Medicine, 2The center for drug discovery, Graduate School of Pharmaceutical
Societies, University of Shizuoka, Shizuoka, 422-8526, Japan
3Division of Translational Research, Clinical Research Institute, Kyoto Medical Center,
National Hospital Organization, Kyoto, 612-8555, Japan
4Shizuoka General Hospital, Shizuoka, 420-8527, Japan

Introduction: Heart failure is the lethal end-stage of almost all heart diseases, including myocardial
infarction and hypertension. Although pharmacological therapies for heart failure such as ARB, ACE
LQKLELWRUVDQGȕ-blockers are well established, the mortality of patients with severe heart failure remains
high. Recently, high-throughput screening (HTS) assays are increasingly used for drug discovery.
Compared with conventional assays, HTS assays can reduce cost, time, and technical errors. In this study,
we established an HTS assay to identify anti-hypertrophic compounds for heart failure therapy based on
fluorescence microscopy imaging using primary neonatal rat cardiomyocytes.
Methods: Primary cultured neonatal rat cardiomyocytes were incubated in 96-well plates for 36 hours.
Then the cells were treated with established anti-hypertrophic compounds such as Į-antagonist, prazosin,
or curcumin, or with dimethyl sulfoxide (DMSO) as a control. After 2 hours, these cells were stimulated
ZLWKȝ0SKHQ\OHSKULQH 3( IRUKRXUV7KHQWKHse cells were fixed with 3.7% paraformaldehyde and
stained with anti-Į-actinin antibody and Hoechst )OXRUHVFHQFH LPDJHV RI Į-actinin positive
cardiomyocytes were obtainHG XVLQJ D &HOORPLFV $UUD\6FDQ® high-content screening system (Thermo
Scientific), and the surface area of Į-actinin positive cardiomyocytes with one nuclei was measured by
+&66WXGLR&HOO$QDO\VLV6RIWZDUH 7KHUPR6FLHQWLILF 
Results: This screening system could automatically select and evaluate the average of Į-actinin-positive
cardiomyocyte surface area. This system also detected PE-induced hypertrophic cardiomyocytes and the
anti-hypertrophic compounds, prazosin and curcumin, WUHDWHGFDUGLRP\RF\WHV=¶IDFWRUDVDQLQGLFDWRUIRU
a quality of HTS assay, was over 0.5.
Conclusion: These results demonstrated the high-throughput screening assay based on fluorescence images
to effectively discover anti-hypertrophic compounds was established. In future studies, we will try to
identify novel anti-hypertrophic compounds for heart failure therapy from chemical libraries using this
HTS assay.





Memory loss via amyloid ȕ1-42-induced Zn2+ influx into hippocampal
neurons (*)
Yuichi Sato, Taku Murakami, Hiroaki Fujii, Haruna Tamano, Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
Shizuoka, 422-8526, Japan

Amyloid ȕ1-42 ($ȕ1-42) oligomers are the most toxic species in $ȕ DJJUHJDWHV and believed to be
causative candidates in pathogenesis of $O]KHLPHU¶VGLVHDVH $' . Zn2+ is also implicated in AD pathogenesis
by inducing $ȕoligomerization. We reported that AE1-42 takes Zn2+ as a cargo into dentate granule cells in the
hippocampus of the normal brain and transiently affects memory acquisition via impairment of induction of
long-term potentiation (LTP), a cellular mechanism of memory; the formation of Zn-$ȕ1-42 in the extracellular
compartment rapidly increases both intracellular levels of Zn2+ DQG$ȕ1-42 in dentate granule cells, followed by
Aȕ1-42-induced cognitive decline that is due to increase in intracellular Zn2+ released from $ȕ1-42. On the other
hand, the mechanism of memory retention is poorly understood and memory is lost by not only neuronal death
but also abolishment of changes in synaptic plasticity. To clarify involvement of $ȕ-induced abolishment of
changes in synaptic plasticity in memory loss, we tested whether AE1-42-induced Zn2+ influx affects memory
via impairment of maintained LTP in the normal brain of freely moving rats. Three-day-maintained LTP at
perforant path-dentate granule cell synapses was impaired by injection of either AE1-40 or AE1-42 into the
dentate gyrus in the hippocampus. AE1-40-induced impairment of maintained LTP was rescued by co-injection
of CaEDTA, an extracellular Zn2+ chelator, but not by co-injection of ZnAF-2DA, an intracellular Zn2+
chelator. In contrast, AE1-42-induced impairments of maintained LTP and space memory were rescued by
co-injection of either CaEDTA or ZnAF-2DA. Intracellular Zn2+ in dentate granule cells was increased by
AE1-42 injection into the dentate gyrus, but not by AE1-40 injection.
The present study indicates that maintained LTP and memory are lost by $ȕ1-42-induced Zn2+
influx into dentate granule cells. It is likely that maintained LTP is lost by $ȕ1-40 via a different mechanism
that may involve extracellular Zn2+.





Curcumin and its Pyrazole Derivatives Suppressed
Phenylephrine-induced Hypertrophic Responses in Cardiomyocyte (*)
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Introduction: A natural polyphenol, Curcumin (CUR) isolated from Curcuma longa, possesses
several pharmacological properties, including anti-inflammatory, anti-cancer, and anti-p300-specific
histone acetyltransferase (HAT) activities. Our previously study revealed that CUR prevented the
development of cardiac hypertrophy by inhibiting p300-HAT activity in vivo. CUR has low
bioavailability due to its low absorption efficiency. It is important to investigate the structure-activity
relationship of CUR in order to improve its bioavailability. Pylazolprenyl curcumin (PPC) and
Pyrazole Curcumin (PyrC) are CUR derivatives which enhance their inhibitory effect on inflammatory
cytokines expression compared to those of CUR. However, it has not been investigated whether their
CUR derivatives affect p300-HAT activity and hypertrophic responses in cardiomyocytes.
Purpose: The present study is to investigate the effect of these CUR derivatives, PPC and PyrC on
p300-HAT activity in vitro and hypertrophic responses in cardiomyocytes.
Methods and Results: Cultured primary cardiomyocytes were treated with CUR, PPC, or PyrC, and
stimulated with phenylephrine (PE) for 48 hours. The measurement of cardiomyocyte surface area
showed that 3 μM of PyrC significantly suppressed PE-induced cardiomyocyte hypertrophy to the
same extent of 10μM of CUR. Western blotting analysis demonstrated that 3 μM of PyrC as well as
10 μM of CUR significantly repressed PE-induced histone H3K9 acetylation. Furthermore,
PE-induced activations of hypertrophic response gene transcriptions, such as ANF and BNP, were
significantly suppressed by 3 μM of PyrC and 10 μM of CUR. PPC had no effect on these responses.
An in vitro HAT assay using recombinant p300-HAT demonstrated that CUR significantly suppressed
p300-HAT activity but not PPC and PyrC.
Conclusions: A low dose of PyrC compared with CUR effectively inhibited PE-induced hypertrophic
responses in cardiomyocytes. These findings suggested that the repressive mechanism of PyrC on
hypertrophic responses was different from those to CUR and possible to target the upstream of p300.
Further analysis of these CUR derivative might develop the therapeutic potency of CUR.






Nobiletin exerts anti-diabetic effects involving insulinotropic and
anti-DSRSWRWLFHIIHFWVRQSDQFUHDWLFȕ-cells.(*)
Yuki Tara, Yukiko Kaneko, Moe Yamamoto, Yuki Aoyagi, Kiriko Akiyama,
Toshiyuki Kan, and Tomohisa Ishikawa
Department of Pharmacology, School of Pharmaceutical Sciences, University of Shizuoka,
Shizuoka City, 422-8526, Japan

The development of type 2 diabetes largely depends on a decrease in glucose-stimulated insulin
VHFUHWLRQ *6,6  IURP SDQFUHDWLF ȕ-cells, which results from a defect in the insulin secretion
PDFKLQHU\ DQG D GHFUHDVH LQ ȕ-FHOO PDVV +HQFH WR SURPRWH ȕ-cell function and survival would
provide therapeutic approaches to prevent the onset and development of type 2 diabetes. Nobiletin, a
citrus flavonoid, is known to improve hyperglycemia and insulin resistance in ob/ob mice and high-fat
diet-induced obese mice. +RZHYHU OLWWOH LV NQRZQ DERXW WKH HIIHFW RI QRELOHWLQ RQ ȕ-cells. In the
SUHVHQW VWXG\ ZH LQYHVWLJDWHG WKH HIIHFW RI QRELOHWLQ RQ LQVXOLQ VHFUHWLRQ DQG ȕ-cell apoptosis.
Nobiletin significantly increased glucose-induced insulin secretion (GSIS) at 10 and  ȝ0 ,Q
DGGLWLRQQRELOHWLQDWȝ0VLJQLILFDQWO\LQKLELWHGWKDSVLJDUJLQ-induced apoptosis of INS-1 cells. At
this concentration, nobiletin significantly potentiated forskolin-induced cAMP accumulation in INS-1
cells. The insulinotropic effect of nobiletin was suppressed by ESI-09, a specific inhibitor of exchange
proteins directly activated by cAMP (EPACs), but not by KT-5720, a specific inhibitor of protein
kinase A (PKA). Conversely, the anti-apoptotic effect of nobiletin was inhibited by KT-5720, but not
by ESI-09. These results suggest that nobiletin facilitates GSIS, which is mediated by EPAC, and also
prevents ER stress-PHGLDWHGȕ-cell apoptosis, which is mediated by PKA. To confirm the anti-diabetic
effect of nobiletin, we also investigate the effect of nobiletin on glucose metabolism using db/db
diabetic model mice. Nobiletin was administered orally (100 mg/kg/day) to male db/db mice for 6
weeks. There was no significant difference in body weight and blood glucose level between vehicle
and nobiletin administered group. However, glucose tolerance was significantly improved by the
DGPLQLVWUDWLRQRIQRELOHWLQ,QDGGLWLRQVHUXPLQVXOLQOHYHOSDQFUHDWLFLQVXOLQFRQWHQWDQGȕ-cell mass
tended to be higher in the nobiletin administered group than in the vehicle administered group. These
results suggest that nobiletin prevents or alleviates diabetes through exhibiting insulinotropic and
anti-DSRSWRWLFHIIHFWVRQSDQFUHDWLFȕ-cells.
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Introduction: The histone acetyltransferase (HAT) activity of p300 play a crucial role in the
progression of cardiac hypertrophy and the development of heart failure. In previous study, we
demonstrated that curcumin (CUR), a p300-specific HAT inhibitor, possessed anti-hypertrophic effect,
significantly prevented the development of heart failure, and might be a candidate for heart failure
therapy. Some studies indicated that CUR has a low bioavailability due to its low absorption and rapid
metabolism. Major metabolites of CUR, curcumin glucronide (CUR-G) and Tetrahydrocurcumin
(THC) were detected in blood at the administration of CUR. However, the effects of these metabolite
on p300-HAT activity and cardiomyocyte hypertrophy have not been investigated.
Hypothesis: The present study demonstrated whether major metabolites, CUR-G and THC, inhibited
p300 HAT activity in vitro and hypertrophic responses in cardiomyocytes compared to CUR.
Methods and Results: An in vitro HAT assay showed that the inhibition of CUR-G on p300-HAT
activity was one-tenth weaker than those of CUR. THC has no effect on p300-HAT activity. Neonatal
rat cultured cardiomyocytes were stimulated with phenylephrine (PE) in the presence or absence of
CUR, CUR-G, or THC for 48 hours. Western blotting analysis showed that 10 μM of CUR
significantly suppressed PE-induced histone-H3K9 acetylation and the same dose of CUR-G and THC
could not change this acetylation. PE-induced up-regulation of ANF and BNP transcriptions and
increase in cardiomyocyte surface area were decreased in the presence of 10 μM of CUR and the same
dose of CUR-G and THC has no effects on them.
Conclusions: Our results indicated that the inhibitory effects of CUR-G and THC on p300-HAT
activity in vitro and hypertrophic responses in cardiomyocytes were weaker than the same dose of
CUR. Our findings may help to understand the therapeutic potency of CUR in humans.





The inhibitor of WDR5/MLL1 mehyltransferase complex suppressed
cardiac fibrosis in vitro (*)
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Heart failure is a leading cause of death in the world. Cardiac hypertrophy and fibrosis are major
risk factors for heart failure. We have previously shown that WD repeat-containing protein 5 (WDR5)
and mixed lineage leukemia 1 (MLL1), which are known as important component of histone
methyltransferase complex, are involved in cardiomyocyte hypertrophy. Since the role of WDR5 in
cardiac fibroblasts remains unclear, the purpose of this study is to investigate whether WDR5 is
involved in pathogenesis of cardiac fibrosis.
Primary cultured cardiac fibroblasts isolated from neonatal rats were pretreated with MM102, an
inhibitor of WDR5 / MLL1, or knocked down WDR5 or MLL1 with siRNA, then added transformed
growth factor-beta (TGF-ȕ  Wo induce fibrotic reaction. Subsequently, we investigated the L-Proline
uptake, which is an indicator of collagen synthesis, and the expression of alpha-smooth muscle actin
Į-SMA), an indicator of differentiation from fibroblasts to myofibroblasts. As a result, L-Proline uptake
DQGĮ-SMA expression significantly increased by TGF-ȕVWLPXODWLRQEXWWKHVHincreases were suppressed
by MM102 pretreatment and knockdown of WDR5 or MLL1. Similarly, TGF-ȕ LQGXFHG fibrotic gene
expressions such as FRO$ DQG Į-SMA were also suppressed by MM102 pretreatment. Furthermore,
histone methylation fluctuation was investigated by chromatin immunoprecipitation, and it was found
WKDW WULPHWK\ODWLRQ RI KLVWRQH +. DW WKH SURPRWHU VLWHV RI FRO$ DQG Į-SMA was significantly
increased by TGF-ȕ. But its variation was suppressed by MM102.
In conclusion we showed that the WDR5 / MLL1 methyltransferase complex enhances the fibrotic
response through histone H3K4 trimethylation in the TGF-ȕVLJQDODQGFRXOGEHD new target for heart
failure treatment.
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Pathological stress such as pressure overload and myocardial infarction stimulates cardiomyocyte
hypertrophy, which increases the risk of heart failure, which is a clinical problem for health and
longevity. Cacao, which contains polyphenols, has gained much attention due to its beneficial health
properties such as cardiovascular diseases. However, the effect of cacao bean polyphenols (CBPs) on
the development of cardiac hypertrophy and heart failure is not well understood. Therefore, the
purpose of this study is to clarify the effects of CBPs on cardiac hypertrophy.
Primary cultured cardiomyocytes from neonatal rats were treated with CBPs then stimulated with
phenylephrine (PE). Cardiomyocyte surface area, hypertrophic gene transcription (ANF and BNP),
and the phosphorylation of ERK1/2 and GATA4 were measured. The results showed that treatment
with CBPs attenuated PE-induced cardiomyocyte hypertrophy, ANF and BNP gene transcription, and
phosphorylation of ERK1/2 and GATA4. C57BL/6j male mice were subjected to sham or transverse
aortic constriction (TAC) operation. The mice were orally administrated with vehicle or CBPs for 8
weeks as follows: sham-vehicle, TAC-vehicle, TAC + CBPs 600 mg/kg/day, or TAC + CBPs 1200
mg/kg/day. Echocardiography analysis showed that LVFS was significantly reduced in the
TAC-vehicle group compared to the sham-vehicle group. Cardiac dysfunction was significantly
improved by the treatment with CBPs. Cardiac hypertrophy induced by TAC was significantly
suppressed by the CBP treatment. Consistently with this result, the expression of the hypertrophic
genes was significantly repressed in CBPs groups compare to TAC + vehicle groups. Immunoblotting
analysis on ERK1/2 using mouse hearts were conducted to reinforce the mechanism of CBPs in
suppressing hypertrophic responses. CBPs significantly inhibited pressure overload-induced
phosphorylation of ERK 1/2.
CBP significantly prevented pressure-overload induced cardiac hypertrophy and the deterioration
of systolic function, suggesting that CBP consumption might contribute health and longevity.





Curcumin Prevents Hypertension-induced Cardiac Hypertrophy with
preserving systolic function in Dhal rats. (*)
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Background: Maladaptive hypertrophy is one of the risk factors of congestive heart failure. Recently,
we found that curcumin suppressed cardiac hypertrophy and the deterioration of the systolic function
in hypertension-induced chronic heart failure model rats by inhibiting p300 histone acetyltransferase
activity and subsequent acetylation of GATA4. It is reported that phosphorylation of GATA4 is
required for stress-induced cardiac hypertrophy in vivo. However, it is unclear whether curcumin
prevents adaptive or maladaptive hypertrophy in the early stage of hypertension through the inhibition
of GATA4 post-transcriptional modification.
Purpose: In this study, we determined whether curcumin prevented adaptive or maladaptive cardiac
hypertrophy and systolic function in the early stage of hypertension and investigated the functional
mechanism of curcumin for hypertension.
Methods and Results: 6-week-old salt-sensitive Dahl (DS) rats and salt-resistant Dahl (DR) rats used
as control were fed a high-salt diet and orally administrated with curcumin 50 mg/kg and vehicle (1%
gum acacia) for 6 weeks. There were no differences of both SBP and DBP before treatment. After 6
weeks, the high-salt diet induced a similar degree of hypertension in both groups of DS. Curcumin
treatment significantly prevented hypertension-induced increases in posterior wall thickness and LV
mass index with preserving fractional shortening, as an indicator of systolic function. Curcumin also
suppressed hypertension-induced increases in myocardial cell diameter, perivascular fibrosis and the
mRNA levels of hypertrophic response genes such as $1) DQG ȕ-MHC. Curcumin significantly
prevented hypertension-induced acetylation of GATA4, but not phosphorylations of ERK1/2 and
GATA4. In cultured cardiomyocytes, curcumin prevented also PE-induced GATA4 acetylation but not
GATA4 phosphorylation.
Conclusions: Curcumin prevented the hypertension-induced maladaptive hypertrophy through the
inhibition of GATA4 acetylation but not GATA4 phosphorylation in vivo. Therefore, the present results
suggest that curcumin may be an effective agent for hypertensive heart diseases in humans.
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Since heart failure is a leading cause of death and associated with aging, the improvement of
prevention and therapeutics is critical for healthy and longevity. Pathological stresses such as
hypertension and myocardial infarction induces cardiac hypertrophy and fibrosis, leading to heart
failure. We have 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 stimulated with phenylephrine (PE) with or
without EPZ015666. Cardiomyocyte surface area was measured and quantified using ImageJ software,
and mRNA expression of brain natriuretic peptide (BNP) was examined by real time PCR. In the
cultured cardiomyocytes, the treatment with EPZ015666 significantly suppressed PE-induced
hypertrophy in a dose-dependent manner. Additionally, EPZ015666 significantly suppressed
PE-induced mRNA expression of BNP. 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
LQFRUSRUDWLRQDQGĮ-SMA protein and mRNA expression in a dose-dependent manner.
EPZ015666, a PRMT5 selective inhibitor, suppressed cardiomyocyte hypertrophy and fibrosis,
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.





Contribution of TRPV2 channels to cell swelling-induced insulin secretion
in mouse pancreatic E-cells (*)
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Exposure of high concentrations of glucose or hypotonic stimulation, which stimulates insulin
secretion, leads to an increase in ȕ-cell volume. In the present study, we investigated the
mechanism for cell swelling-induced insulin secretion in PRXVHSDQFUHDWLFȕ-cells. In isolated
mouse E-cells, 30% hypotonic stimulation, which caused cell swelling, increased intercellular
Ca2+ concentration ([Ca2+]i) at 2.8 mM glucose. This [Ca2+]i elevation was partially inhibited
by ruthenium red (RuR), a blocker of several Ca2+-permeable channels including transient
receptor potential vanilloid receptors (TRPV), and by nicardipine, a voltage-dependent Ca2+
channel (VDCC) blocker, but not by the depletion of intracellular Ca2+ stores with
thapsigargin and caffeine. An insulin secretion from isolated mouse islets was increased by
the hypotonic stimulation and this effect was significantly suppressed by RuR. Among TRPV
isoforms, the expression of TRPV2 and V4 was confirmed in mouse islets and the E-cell line
MIN6 by RT-PCR, western blotting, and immunohistochemistry. 4D-Phorbol-12,13
didecanoate or GSK1016790A, TRPV4 channel activators, had no effect on [Ca2+]i at 2.8 mM
glucose in mouse E-cells as well as in MIN6 cells. In contrast, probenecid, a TRPV2 activator,
induced an elevation in [Ca2+]i in MIN6 cells, which was attenuated by RuR. Moreover, the
hypotonicity-induced [Ca2+]i elevation was significantly reduced by tranilast, a TRPV2
blocker, and by TRPV2 knockdown using siRNA. The knockdown of TRPV2 also suppressed
insulin secretion induced by 30% hypotonic stimulation and by 22.2 mM glucose. These
results suggest that osmotic cell swelling activates TRPV2 channels in mouse E-cells, thereby
causing membrane depolarization and subsequent activation of VDCCs and enhancing insulin
secretion.





The effect of alpha-mangostin, a component of Garcinia mangostana, on
cardiomyocyte hypertrophy and fibrotic response in vitro (*)
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Heart failure is a leading cause of death in the world. Since the number of patients are increasing
in the world including Japan, the overcome of heart failure is a problem for health and longevity.
Cardiac hypertrophy and fibrosis are major risk factors for heart failure. We have previously shown
that natural compounds improve heart failure by suppressing cardiac hypertrophy and fibrosis in vivo,
suggesting that these natural compounds are possible candidates for heart failure therapy. The purpose
RI WKLV VWXG\ LV WR LQYHVWLJDWH WKH HIIHFW RI D QDWXUDO FRPSRXQG Į-PDQJRVWLQH Į-Man), a major
component of Mangosteen (Garcinia mangostana), on cardiomyocyte hypertrophy and fibrosis in
vitro.
Neonatal rat ventricular myocytes were treated with Į-Man (0.3-1 μM) and phenylephrine (PE).
$WUHDWPHQWZLWKĮ-Man significantly suppressed PE-induced hypertrophy in a dose-dependent manner.
During hypertrophy, hypertrophic gene transcription is upregulated in cardiomyocytes. We examined
the effect of Į-Man on the gene expression of atrial natriuretic factor (ANF) and B-type natriuretic
peptide (BNP) after PE stimulation. The results by qRT-PCR showed that the treatment with Į-Man
repressed PE-induced gene expression of ANF and BNP. In cultured cardiac fibroblasts, Į-Man (0.3-1
μM) significantly suppressed TGF-ȕ-induced L-Proline incorporation in a dose-dependent manner.
$GGLWLRQDOO\Į-SMA expression, a marker of myofibroblast differentiation, was examined by Western
blotting. The treatment with Į-Man significantly VXSSUHVVHG Į-SMA expression in a dose-dependent
manner. Smads are critical signal mediator of TGF-ȕ-induced fibrosis. We examined the
phosphorylation of Smad2 in cardiac fibroblasts but the phosphorylation was unchanged by treatment
with Į-Man.
In conclusion, we showed that Į-Man inhibited cardiomyocyte hypertrophy and fibrotic
phenotypes in primary cultured cells, suggesting that it is a candidate of novel pharmacological
inhibitor of heart failure. Furthermore, the structure-activity relationship analysis can lead to the
development of prevention and therapeutic drug for the improvement of the quality of life of patients
with heart failure.





Age-related enhancement of hippocampal Zn2+ toxicity via DP\ORLGȕ1-42
and its prevention (*)
Hiroki Suzuki, Shuhei Kobuchi, Wakana Hashimoto, Haruna Tamano, Atsushi Takeda
Department of Neurophysiology, Graduate School of Integrated Pharmaceutical and Nutritional Sciences,
University of Shizuoka,
Shizuoka City, 422-8526, Japan


Amyloid ȕ1-42 $ȕ1-42 LVDFDXVDWLYHFDQGLGDWHIRUWKHSDWKRJHQHVLVRI$O]KHLPHU¶VGLVHDVH $' 
The formation of Zn-$ȕ1-42 in the extracellular compartment rapidly increases both intracellular levels
of Zn2+ DQG $ȕ1-42 in hippocampal dentate granule cells of normal young rats, followed by
$ȕ1-42-induced cognitive decline that is due to Zn2+ released IURP$ȕ1-42. The basal level of Zn2+ in the
extracellular fluid in the brain is estimated to be in the range of low nanomolar concentrations (~10
nM). We found that extracellular Zn2+ level in the hippocampus is increased age-dependently. Judging
from this evidence, it is possible that extracellular Zn2+ PRUH IUHTXHQWO\ FDSWXUHV $ȕ1-42 and that
Zn-$ȕ1-42 formed is rapidly taken up into aged dentate granule cells, resulting in enhanced
vulnerability of aged dentate granule cells to Zn2+ UHOHDVHGIURP$ȕ1-42. This process leads the elderly
WRDQLQFUHDVHGULVNRI$ȕ1-42-LQGXFHGFRJQLWLYHGHFOLQH%RWKXSWDNHVRI$ȕ1-42 and Zn2+ into dentate
granule cells were enhanced in aged rats, supporting age-related increase in the risk. Furthermore,
long-term potentiation (LTP), a cellular mechanism of memory formation, was more vulnerable to
$ȕ1-42 in aged dentate gyrus, consistent with enhanced Aȕ1-42-mediated Zn2+ uptake into aged dentate
granule cells. The present study suggests that AE1-42-induced cognitive decline via excess increase in
intracellular Zn2+ more frequently occurs along with aging. Hippocampal metallothioneins (MTs),
Zn2+-binding proteins, which was induced with dexamethasone, rescued the vulnerability of aged
GHQWDWHJUDQXOHFHOOVWR$ȕ1-42-induced attenuation of LTP. Hippocampal MT induction is an attractive
defense strategy against AE1-42-induced cognitive decline.
㻌





Drug interaction study among antiepileptic drugs using
plasma ȕ-hydroxycholesterol as an endogenous biomarker (*)
Hiroki Nogimoto1, Yoshiaki Yamamoto1,2, Yasuharu Yazawa1, Yoshiyuki Kagawa1
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We previously showed that enzyme-inducing antiepileptic drugs (AED) reduces the blood concentration of concomitant AED in patients. It is, however, still unclear whether those changes in blood
concentration is due to metabolic enzyme induction or not. This study aimed to elucidate the mechanism of drug interaction among AED using plasma ȕ-K\GUR[\FKROHVWHURO ȕ-OHC) concentration as
a biomarker. )LUVWO\WRGHPRQVWUDWHVXIILFLHQWFKURPDWRJUDSKLFUHVROXWLRQRIȕ-OHC IURPĮ-OHC,
we developed and validated a precise LC-APCI-MS/MS method for the quantitative determination of
ȕ-OHC in human plasma. ȕ-2+&DQGĮ-OHC were completely separated and the calibration curve
showed good linearity over 5-1000 ng/mL (R2 > 0.999). The precision for the assay was less than 9.5%
CV, and the intra- and inter-day accuracy for the measurement was within 12.2% of nominal concentrations in all the concentration range studied. Secondly, we evaluated cytochrome P450 (CYP) 3A
activity LQSDWLHQWVWUHDWHGZLWK$('XVLQJSODVPDȕ-OHC concentrations. We also investigated the
relationship between CYP3A activity and clinical characteristics. The study was approved by both
ethics committees of The Shizuoka Institute of Epilepsy and Neurological Disorders and The University of Shizuoka. Japanese epileptic patients were recruited from Shizuoka Institute of Epilepsy and
Neurological Disorders. Plasma ȕ-OHC concentrations in patients receiving enzyme inducers such as
carbamazepine (CBZ), phenytoin (PHT), phenobarbital alone or in their combination was significantly
higher than those in patients without inducers (p<0.01). These results revealed that the reduction in
blood concentration of concomitant AED was due to the induction of CYP3A enzyme activity. In addition, plasma ȕ-OHC concentration and the dose of CBZ and PHT showed positive correlation.
Furthermore, SODVPDȕ-OHC concentration normalized with dose per body weight in patients receiving CBZ was comparable to those receiving PHT. Because clinical dose of CBZ is higher than that of
PHT and CYP3A induction increased in a dose-dependent manner, CYP3A induction by CBZ was indicated to be stronger than PHT at clinical dose.





EPA and DHA inhibit cardiomyocyte hypertrophy though the direct
inhibition of p300-HAT activity in cultured cardiomyocytes (*)
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Introduction: A major morphogenic change in heart failure is the hypertrophy of individual
cardiomyocytes, which is the increase in their cell volume. Cardiomyocyte hypertrophy has been
shown to be a risk factor for cardiovascular events. Although many experimental studies and clinical
intervention trials have shown the cardioprotective effects of the omega-3 fatty acids, eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), little is known about the effects of these acids on
cardiomyocyte hypertrophy.
Purpose: This study investigated whether EPA and DHA inhibit cardiomyocyte hypertrophy, and
compared the effects of EPA on cultured cardiomyocytes with that of DHA.
Methods and Results: First, to compare the effects on hypertrophic responses, neonatal rat cultured
cardiomyocytes were stimulated with 30μM phenylephrine (PE) in the presence or absence of EPA or
DHA. Both acids significantly inhibited PE-induced hypertrophic responses, including myofibrillar
organization, increases in cell size, and mRNA expression of ANF and BNP. In addition, EPA and
DHA repressed to the same extent the PE-induced acetylation of histone-3 in cardiomyocytes. Next, an
in vitro HAT assay was performed to determine whether EPA and DHA directly inhibit the histone
acetyltransferase (HAT) activity of p300. The results revealed that EPA and DHA significantly
inhibited p300-HAT activity. Finally, to assess whether EPA and DHA suppress p300-HAT activity
directly, p300 was overexpressed in myocardial nuclei. Treatment with EPA or DHA inhibited the
overexpression of p300-induced cardiomyocyte hypertrophy, hypertrophic response gene transcription,
and acetylation of histone-3 in cultured cardiomyocytes.
Conclusion: These data demonstrate that EPA and DHA repress PE-induced hypertrophic responses
in cardiomyocytes to the same extent, through the direct inhibition of p300-HAT activity.
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Background: p300, a histone acetyltransferase (HAT), 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 functional difference between H3K9 and H3K122
acetylation in 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
with 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. Moreover, in Dahl salt-sensitive rats, in vivo ChIP assays revealed that
the acetylation of H3K9 around ANF and BNP promoters was significantly increased at the
LVH stage, which preserved systolic function. The acetylation of H3K122 was significantly
increased at the HF stage of systolic dysfunction. However, the degree of recruitment of p300
did not differ in the LVH and HF stages. Interestingly, the recruitment of BRG1, a main
component of the SWI/SNF complex, was significantly up-regulated at the HF stage
compared to the LVH stage.
Conclusion: These results suggest that p300 and BRG1 interact to modulate hypertrophic
responses through the acetylation of the histone H3 globular domain at the HF stage. This
phenomenon may be a key event in HF.





The Curcumin Analogue GO-Y030 Effectively Suppresses Cardiac
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Introduction: We previously found that curcumin (CUR), a natural p300 histone acetyltransferase
(HAT) inhibitor, prevents the development of heart failure. However, CUR has low bioavailability;
therefore, it is important to identify CUR analogues which possess strong therapeutic potential. In the
present study, we focused on GO-Y030 (Y030), which possesses stronger anti-cancer activity than
CUR, and investigated whether Y030 is sufficiently potent for heart failure therapy.
Methods & Results: First, an in vitro p300-HAT assay revealed that the IC50 value of Y030 was 1.1
μM, while that of CUR was 9.4 μM. Moreover, examination of the structure-activity relationship of
<UHYHDOHGWKDWLWVDONR[\JURXSV ¶¶ at 2 aromatic rings were more important than its
mono-ketone moiety for enhancement of its p300-HAT inhibitory activity. Second, in cultured
cardiomyocytes, 1 μM of Y030 suppressed the following effects to the same extent as 10 μM of CUR:
PE-induced histone H3K9 acetylation, increases in the mRNA levels of hypertrophic response genes
such as ANF and BNP, and an increase in the surface area of cardiomyocytes. Third, transverse aortic
constriction (TAC) operated mice were randomly assigned to five groups: vehicle, 1 or 50 mg/kg CUR,
and 0.1 or 0.5 mg/kg Y030 and repeated daily oral administrations for 6 weeks. Echocardiographic
analysis showed that 0.5 mg/kg GO-Y030 prevented a TAC-induced increase in posterior wall
thickness and systolic dysfunction to the same extent as 50 mg/kg CUR. In addition, 0.5 mg/kg Y030
suppressed increases in the following parameters to the same extent as 50 mg/kg CUR: HW/ BW ratio,
myocardial cell diameter, perivascular fibrosis, mRNA levels of ANF, BNP, IL6 and Collagen 1A1.
Moreover, 0.5 mg/kg of Y030 suppressed TAC induced acetylation of GATA4 and histone H3K9.
Conclusion: These results indicate that the CUR analogue Y030 inhibits p300-HAT activity more
strongly than curcumin in vitro, and that a low dose of Y030 can prevent both cardiomyocyte
hypertrophy and the development of heart failure via suppressing p300/GATA4 pathway in mice.
These findings suggest that Y030 may be an effective agent for heart failure therapy.
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Introduction: Heart failure is the final stage of all heart diseases including hypertensive and ischemic
heart diseases. Hypertrophic stresses, such as myocardial infarction and hypertension, induce
cardiomyocyte hypertrophy and eventually leads to chronic heart failure with compensatory cardiac
hypertrophy and systolic dysfunction. Therefore, the regulation of cardiomyocyte hypertrophy is
possible to be one of the strategy for heart failure therapy. It is reported that many low molecule
compounds from natural products have attractive physiological effects, such as anti-oxidant,
anti-inflammatory, and anti-tumor activities. For example, we previously showed that curcumin,
extracted from turmeric (Curcuma longa), prevented cardiomyocyte hypertrophy and the development
of heart failure in vivo. Some natural compounds potentially possess therapeutic effects for heart
failure.
Purpose: In this study, we performed the screening assay to identify the natural compounds which
suppress cardiomyocyte hypertrophy using the system based on immune-staining image analysis.
Methods: Primary cultured neonatal rat cardiomyocytes were incubated in 24-well plate for 36 hours,
treated with natural compound library for 2 hours, and stimulated with phenylephrine for 48 hours.
Then, these cells were fixed and stained using anti-Į-actinin antibody and Hoechst33258. The surface
area of Į-actinin positive cardiomyocyte with one nuclei was measured by ArrayScan system. we
tested the natural compounds include asparatine extracted from Rooibos, pinostrobin extracted from
thai ginger, Rosmarinic acid extracted from rosemary, and green tea extracts.
Results: The screening assay showed that rosmarinic acid and green tea extracts significantly
suppressed PE-induced cardiomyocyte hypertrophy. The inhibitory activities of asparatine and
pinostrobin were weak.
Conclusions: In this study, we identified rosmarinic acid and green tea extracts as an
anti-hypertrophic compound. These finding indicated that rosmarinic acid and green tea extracts might
possess therapeutic potency for heart failure.





Determination of N-acetylglucosamine concentration in plasma by liquid
chromatography tandem mass spectrometry (*)
Satoru Nagumo, Yasuharu Yazawa, Yoshiyuki Kagawa
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N-acetylglucosamine (GlcNAc) is a monosaccharide derivative of glucose and a basic component
of articular cartilage, such as hyaluronic acid and keratin sulfate. GlcNAc is expected to have
anti-inflammatory and chondroprotective effects by improving cartilage metabolism. Therefore
GlcNAc is widely used as a dietary supplement for joint pain. Many studies have demonstrated that
administration of supplements containing GlcNAc relieved joint pain and improved locomotor
functions in patients with cartilage diseases. However, the relationship between the pharmacokinetics
and anti-inflammatory/chondroprotective effects of GlcNAc is unknown because there is no reliable
method to determinate GlcNAc concentration in plasma. The aim of this study is to develop a novel
LC-MS/MS method for the quantitation of GlcNAc in plasma after oral administration of GlcNAc and
to evaluate the pharmacokinetics of GlcNAc.
GlcNAc at the dose of 200, 400, 600 mg/kg were orally administrated to male ddY mice by
gavage. Blood samples were collected after administration and were centrifuged. The obtained plasma
specimens were vortexed with acetonitrile. The supernatant was loaded onto the cation-exchange solid
phase extraction column and the eluate was filtrated with a centrifugal filter. The filtrate was injected
into LC-MS/MS system. The chromatographic separation was performed on amino column. Mass
spectrometric detection was performed in multiple reaction monitoring (MRM) mode. A turbo
ionspray electrospray ionization (ESI) interface in positive ionization mode was used.
N-acetylglucosamine-d3 was used as an internal standard.
We developed the high sensitivity method for the quantitation of plasma concentration of GlcNAc
in mice. An administration of GlcNAc to mice led to a significant increase in plasma GlcNAc levels
and a dose-dependent increase in them. These results indicate that the LC-MS/MS method newly
developed in this study is a useful tool for the determination of plasma concentration of GlcNAc in
men as well as mice.





Metformin suppresses cardiomyocyte hypertrophy by inhibiting p300
histone acetyltransferase activity (*)
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Background: Hypertrophic stress such as hypertension and myocardial infarction activates
p300-histone acetyltransferase (HAT) activity, and subsequently induces cardiomyocyte
hypertrophy and development of heart failure. In addition, heart failure is closely related to
type2 diabetes. It is reported that metformin, a first-line oral antidiabetic drug for type2 diabetes,
reduces the risk of heart failure in diabetic patients. However, it is not investigated detailed
whether metformin can improve the heart failure. This study investigated whether metformin
affects p300-HAT activity in vitro and hypertrophic responses in cardiomyocytes.
Methods: To compare the inhibitory effects of metformin against p300-HAT activity, an in vitro
p300-HAT assay was performed using a recombinant p300-HAT domain and core histones.
Primary cultured cardiomyocytes from neonatal rats were stimulated with phenylephrine (PE) in
the presence or absence of 1 or 10 mM of metformin for 48 hours, and investigated the effects
of metformin on hypertrophic responses. To assess whether metformin can suppress the
acetylation of histone in cardiomyocyte hypertrophy, western blotting was performed with
anti-acetyl-H3K9 antibody.
Results: An in vitro p300-HAT assay revealed that metformin suppressed p300-HAT activity in
a dose-dependent manner. The results of immunostaining showed that 10 mM of metformin
suppressed cardiomyocyte hypertrophy. qRT-PCR analysis showed that the mRNA levels of the
hypertrophic response genes such as ANF and BNP were suppressed by 10 mM of metformin.
Moreover, metformin suppressed the PE-induced acetylation of histone-H3K9 in cultured
cardiomyocytes.
Conclusions: Metformin directly inhibits p300-HAT activity, and suppresses hypertrophic
responses in cultured cardiomyocyte. This study suggests that metformin may be useful for
heart failure therapy.
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Introduction: Heart failure is associated with pathological growth of cardiomyocytes. To achieve
effective oral pharmacological therapy for heart failure, we screened compounds isolated from natural
products and found that nobiletin, derived from Citrus depressa, inhibited phenylephrine (PE)-induced
hypertrophic responses in cardiomyocytes, and prevented the development of heart failure in vivo. We
also identified nobiletin binding protein 1 (NBP1) as a target molecule of nobiletin by a proteomics
approach and found that nobiletin physically interacted with NBP1 and enhanced NBP1 enzyme
activity. However, the function of NBP1 on cardiomyocyte hypertrophy and its target molecule are
still unclear.
Hypothesis: In this study, we determined whether NBP1 prevented hypertrophic responses
modulating p300/GATA4 complex, one of the hypertrophic signaling pathways.
Methods and Results: To investigate the localization of NBP1, cultured cardiomyocytes were stained
with anti-NBP1 antibody and Hoechst33258. The images of fluorescence microscopy showed that
NBP1 was distributed around a nuclei of cardiomyocyte. HEK293T cells were transfected with
expression vectors of ANF-luc or ET-1-luc, p300, GATA4, and NBP1, and cultured for 48 hours. The
result of reporter gene assay showed that overexpression of NBP1 significantly inhibited
p300/GATA4-induced ANF and ET-1 promoter activations. Nuclear extracts from HEK293T were
subjected to immunoprecipitation and western blotting. The results showed that NBP1 interacted with
p300 and reduced the self-acetylation level of p300. Furthermore, NBP1 significantly decreased
p300-induced acetylation of GATA4 but not the interaction between p300 and GATA4. In
cardiomyocytes, overexpression NBP1 inhibited PE-induced ANF and ET-1 promoter activities.
Overexpression of NBP1 by lentivirus prevented PE-induced increases in cardiomyocyte size and
myofibrillar organization.
Conclusions: These findings suggest that NBP1 prevents p300/GATA4-dependent hypertrophic
responses through the inhibition of p300 HAT activity. The function of NBP1 can help to understand
the therapeutic potency of Nobiletin which may be a candidate agent for heart failure therapy.
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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. 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
cardiomyocytes and mice lacking NBP1.
Methods and Results: Pulldown assay demonstrated that nobiletin interacted directly with
recombinant NBP1. In vitro enzyme assay showed that nobiletin enhanced NBP1 activity.
Cardiomyocytes were transfected with siRNA of NBP1, treated with nobiletin, and stimulated with
phenylephrine (PE) for 48 hours. Nobiletin significantly prevented PE-induced hypertrophic response
gene transcriptions, such as ANF and BNP, and increases in cardiomyocyte size and myofibrillar
organization. The knockdown of NBP1 failed to exhibit nobiletin-mediated these inhibitions.
NBP1-KO mice and WT mice were subjected to sham or transarotic constriction (TAC) and orally
administrated with nobiletin (20 mg/kg/day) or vehicle for 6 weeks. Nobiletin significantly improved
TAC-induced cardiac hypertrophy and systolic dysfunction in WT mice. NBP1-KO 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 NBP1 is necessary for nobiletin to prevent hypertrophic
responses and the development of heart failure in vitro and in vivo. Nobiletin may have therapeutic
potency for heart failure through the functional regulation of NBP1 activity.






Minor sialic acid molecular species accumulate in the aging brain and
promote aggregation of amyloid (*)
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Aggregation of amyloid ȕ $ȕ LVREVHUYHGin early stage of Alzheimer's disease. The aggregation is
promoted by ganglioside GM1 containing one molecule of sialic acid. N-acetylneuraminic acid (Neu5Ac)
and N-glycolylneuraminic acid (Neu5Gc) are the main molecular species of sialic acid. Neu5Ac exists in
mammalian brain abundantly and plays crucial roles in the brain development and central nervous system.
Neu5Gc is biosynthesized from Neu5Ac by the enzyme CMP-Neu5Ac-hydroxylase (CMAH). Because
CMAH is not expressed in the mammalian brain, Neu5Gc is present only at a trace level in brain. We had
previously found that small amount of Neu5Gc was detected in adult rat brain. Neu5Gc is transferred from
blood into the brain across the blood brain barrier and accumulates in the brain more preferentially than does
Neu5Ac (Minami et al., PLoS One, 2015). However, influence of Neu5Gc on dementia remains poorly
understood. In the present study, ZHLQYHVWLJDWHGWKHHIIHFWRI1HX*FRQ$ȕDJJUHJDWLRQLQEUDLQ
Here, we developed the Neu5Gc overexpressing aged-model mice 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 isolated GM1 from the hippocampus
and quantified Neu5Ac and Neu5Gc levels in GM1 by using high performance liquid chromatography. The
amount of Neu5Gc in GM1 was increased by Neu5Gc overexpression. We also found that Neu5Gc
overexpressing SAMP8 showed high level of $ȕ aggregation. These results suggested that Neu5Gc in GM1
cause acceleration of $ȕ aggregation.





Distribution of sialidase activity in pancreas and role of 2-deoxy-2,3didehydro-D-N-acetylneuraminic acid on pancreatic function (*)
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Sialidase, which removes sialic acid from sugar chains, has been reported to be involved in insulin
sensitivity. We previously found that 2-deoxy-2,3-didehydro-D-N-acetylneuraminic acid (DANA) , a
sialidase inhibitor, promotes glutamate release from hippocampal neurons (J. Biochem., 2018). Because
synaptic vesicle exocytosis has many common processes with secretory granule exocytosis, including
docking, fusion and recruitment processes of vesicles at the plasma membrane, DANA is expected to
affect insulin secretion as well. In this study, we examined the effect of DANA on insulin secretion.
We developed a fluorescent dye BTP3-Neu5Ac which can visualize the enzyme activity of sialidase
with high sensitivity on mammalian tissues. As the result of staining in mouse pancreas with 1 mM
BTP3-Neu5Ac, intense sialidase activity was detected in the pancreatic islets. Insulin secretion from
SDQFUHDWLFȕFHOOOLQH(INS -1D) by high glucose stimulation was enhanced by DANA. In addition, under
low glucose conditions, insulin secretion was not enhanced by DANA. In the glucose tolerance test in
mice (C57BL / 6J), increase in blood insulin level was enhanced by tail vein injection of DANA,
resulting in suppression of increase in blood glucose level. After fasting the mouse for 24 hours, insulin
level, however, was not changed by DANA. Because calcium oscillation induced by high glucose
stimulation was not affected by DANA, enhancement of insulin secretion by DANA was not associated
with an increase in intracellular calcium concentration. Expression level of sialic acid in mouse
pancreatic islets detected by histochemical lectin staining with maackia amurensis was increased after
administration of DANA. Therefore, DANA is useful for antidiabetic treatment with low risk of
hypoglycemia.





Roles of G-protein-coupled receptor 3 in adipogenic differentiation of
adipose-derived stem cells. (*)
Mana Takahashi, Masahiko Yamaguchi, and Junko Kurokawa..
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Obesity is associated with proliferation and differentiation of adipose-derived stem cells
(ADSCs) into mature adipocytes. Despite the important health implications of obesity, our understanding
about the molecular mechanisms of ADSCs maintained in a quiescent and undifferentiated state are
largely unknown. To identify genes essential for the maintenance, microarray analysis was performed for
comparison of gene expression between freshly isolated murine ADSCs and 4-day cultured ADSCs
(preadipocytes). Microarray data showed that ADSCs highly express some G-protein coupled receptors
compared to the genes of proliferating/differentiated preadipocytes. Among the up-regulated GPCRs in
ADSCs, we focused on G-protein coupled receptor 3 (Gpr3). Preadipocytes stably expressing Gpr3
showed increased accumulation of lipid droplet and expressions of &(%3ĮDQG33$5Ȗwhich are master
regulators of adipogenic differentiation. Cyclic AMP inhibition (with Rp-CAMPs) in preadipocytes
expressing Gpr3 reduced accumulation of lipid droplet. These results imply that Gpr3 regulates
adipogenic differentiation through cyclic AMP pathway. In conclusion, our data suggest that Gpr3
regulates differentiation processes of adipose-derived stem cells to preadipocytes.





Localization of YAP in the differentiation process of murine adipose stem
cells. (*)
Chiho Okada, Masahiko Yamaguchi, and Junko Kurokawa.
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Shizuoka, Shizuoka, 422-8526, Japan


The Hippo pathway controls the size and homeostasis of tissues by regulating stem cell
proliferation and differentiation. YAP (Yes-associated protein) is a transcription coupling factor playing a
key role in the Hippo pathway and exerts its action by localization in nucleus. To understand roles of the
Hippo pathway in adipogenic differentiation, we here focused on adipose-derived stem cells (ADSCs)
and examined expressions of YAP in the differentiation process of ADSCs. We established a method to
prepare quiescent and undifferentiated ADSCs and proliferating preadipocytes from murine adipose tissue.
In the process of differentiation from ADSCs to preadipocyte, expressions of YAP in nucleus was
significantly increased. On the other hand, cAMP activation (with forskolin) or Wnt signal activation
(with LiCL2) in ADSCs significantly reduced nuclear localization of YAP in preadipocytes. These results
imply that there is a positive correlation between the increase in adipogenic differentiation and the
activity of YAP. In conclusion, our data suggest that the Hippo pathway regulates differentiation
processes of adipose-derived stem cells to preadipocytes.






Evaluation of semi-chronic cardiotoxicity of anticancer drugs on human
induced pluripotent stem cell-derived cardiomyocyte monolayers by using
field motion imaging. (*)
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Sakamoto, Junko Kurokawa.
Department of Bio-informational Pharmacology, School of Pharmaceutical Sciences, University of
Shizuoka, Shizuoka, 422-8526, Japan



Human iPS cell-derived cardiomyocyte (hiPS-CM) could be an unlimited source of human
cardiomyocytes for pre-clinical safety assessment. Although chronic cardiotoxicity of anticancer drugs is
an important issue, the underlying mechanisms have not been understood. Thus, we employ a novel
method to evaluate semi-chronic cardiotoxicity of anticancer drugs in hiPS-CM. Field motion imaging
(FMI; SI8000 Cell Motion Imaging System, SONY, Japan) was performed to observe contractile
functions of spontaneously beating hiPS-CM (CDIJ). Using this method, semi-chronic effects of
anticancer drugs (doxorubicin, sunitinib, erlotinib) were observed by using a stage top incubator (TOKAI
HIT, Japan) at 37Υ, 5% CO2. Without drugs (control), parameters of contractile functions were stable for
12 days. Thus, we decided to apply drugs for 8 days after checking stable contraction for 4 days. We
found that doxorubicin and sunitinib down-regulated contractile functions in concentration-dependent and
time-dependent manners. This study would provide a novel method for evaluating of semi chronic
cardiotoxicity of anticancer drugs.





Roles of macromolecular complexes in calcium-sensitivity of the cardiac IKs
channel. (*)
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Cardiac repolarization process is regulated by the slow component of the delayed rectifier potassium (IKs)
channel composed of Ca2+-sensitive KCNQ1 and KCNE1. Although calmodulin and AKAP9 regulate IKs
channel for instance, the entire macromolecular system has not been elucidated. Thus, to seek
macromolecular complexes comprehensively, we performed proteomics analysis using a transgenic
mouse overexpressing KCNQ1-KCNE1 fusion protein specifically in the heart. As a candidate of
interacting protein, 163 proteins were identified as potential IKs binding partners by immunoprecipitation
using a goat anti-KCNQ1 antibody. Pathway analysis of these proteins revealed that the most significant
biofunction is the Calcium Signaling including 16 molecules. To understand how the protein-protein
interactions affect IKs functions, we picked up a Ca2+-transporting protein expressed in the plasma
membrane. Pull-down assays in dog ventricles with purified GST-fusion proteins of full-length or parts of
KCNQ1 identified that the N- and a proximal C-terminus of KCNQ1 contribute the interaction. These
results imply that Ca2+-sensitivity of the IKs channel is regulated by a macromolecular complex of the IKs
channel with the Ca2+-transporting protein.






High-Efficiency Detection of Drug Resistant-Influenza Virus by Imaging of
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Influenza viruses have NA neuraminidase protein showing sialidase activity. Specific
neuraminidase inhibitor (NAI) of influenza virus is commonly used for clinical treatment of influenza.
However, some of NAI resistant A and B influenza viruses are emerging in nature. NAI resistant
viruses are monitored by public health surveillance and fundamental resistance mechanisms of the
viruses are investigating.
To achieve high efficiency detection of NAI resistant virus, we developed a novel assay for
selective detection and isolation of NAI resistant virus by fluorescence imaging of previously
developed viral sialidase substrate. The NAI resistant virus maintains sialidase activity even at the
concentration of NAI that results in complete inactivation of the virus. Infected cells and focus
(infected cell population) of oseltamivir resistant virus were selectively visualized by live fluorescent
sialidase imaging in the presence of oseltamivir, resulting in high efficiency isolation of resistant virus.
Furthermore, we visualized the virus on the membrane by the green fluorescence of hydrophobic
BTP3 generated under UV irradiation by UV flashlight using a combination of centrifugal filter unit
and virus concentration membrane of sialidase imaging probe. Fluorescence imaging in the presence
or absence of neuraminidase inhibitor clearly distinguished drug sensitive influenza virus from drug
sensitive influenza virus. This assay could be performed within 15 minutes and the detection
sensitivity was shown to be higher than the sensitivity of the commercial immunochromatography kit.
Fluorescence imaging of NAI-resistant sialidase activity would a powerful tool for the screening
and monitoring of new drug resistant influenza viruses and will help clinicians to determine effective
antiviral treatment strategies when this mutant becomes prevalent.





Development of phospholipid nanoparticles encapsulating 3-O-cetyl
ascorbic acid and tocopherol acetate (TA-Cassome) for improving their skin
accumulation
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Phospholipid nanoparticles (PNs) encapsulating vitamin C and E derivatives, 3-O-cetyl ascorbic
acid (CA) and tocopherol acetate (TA), respectively, were examined using the film rehydration and
extrusion method. PN formulations (TA-Cassome) were prepared by mixing CA, soya
phosphatidylcholine (Soya PC), sodium cholate, and TA at a molar ratio of 20/80/5/6. Glycerol (GL)
or diglycerol (DG) were also added to improve the skin accumulation of CA and TA. Three
TA-Cassome formulations were evaluated using a dynamic light scattering (DLS), NMR, TEM, skin
accumulation test for CA and TA, and small-angle X-ray diffraction (SAXD) analysis. TA-Cassome
formulations (150 nm) were stable for two weeks and facilitated the accumulation of 5.4 and 1.8 mg/mL
of CA and TA, respectively. TEM and SAXD analysis revealed that the nanoparticles formed a

spherical multilayer structure. 1H and

31

P NMR indicated that GL and DG enhanced the proton

mobility of choline groups of soya PC molecules located on the membrane surface of TA-Cassome.
Accumulation of CA and TA in the dermis was increased by adding GL and DG. SAXD analysis
revealed that GL and DG promoted the formation of new lamellar structures on the stratum corneum,
which contributed to improving the skin accumulation of CA and TA.





The effect of a FOXO1 inhibitor on preventing muscle atrophy (*) 㻌
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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 in the protein kinase
inhibitor screening (KIS) library, and discovered KIS-172 as one of the candidate compounds for
inactivation of FOXO1 activity. In this experiment, we analyzed whether KIS-172 prevent the muscle
atrophy.
Methods㻌 C57BL/6J mice (7~8weeks old, male) were divided into three groups (fasting, feeding and
administrating KIS-172 under the fasting). KIS-172 was orally administrated at 3mg/kg body weight
at the beginning, 8 h and 22h 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. In addition, the
expression of the muscle atrophy-related genes and proteins were analyzed.
Results/Discussion㻌 Under fasting condition, the administration of KIS-172 increased the rate of
muscle protein synthesis and decreased the expression of the muscle atrophy-related genes, such as
Atrogin-1 and MuRF1. Our results suggested that KIS-172 may prevent muscle atrophy induced by
fasting. 㻌

㻌
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Propolis is a natural resinous substance collected from the buds and exudates of certain trees and
plants by honeybees, Apis mellifera. The chemical components of propolis depend on the vegetation at
the collection site, since honeybees collect resins from target plants grown near beehives as sources of
propolis. The nests of Apis mellifera honeybees are made from their beeswax, and their hives are
coated with propolis as a sealant. In the tropical region of the world, stingless bees exist. Their length
is about 5 mm. They also produce propolis. The nests of stingless bees are constructed of propolis,
since stingless bees do not produce hexagonal beeswax. The entire nests of stingless bees in tropical
UHJLRQVDUHUHIHUUHGWRDV³SURSROLV´. Although the plant origins of propolis from Apis mellifera in the
world were identified, the propolis from stingless bees has not been well studied. In this study, we
performed the component analysis and the functional evaluation of propolis from Indonesian stingless
bees.
We investigated the propolis components from stingless bees (Tetragonula aff. biroi) collected on
South Sulawesi, Indonesia. Four new compounds, namely 4-(4'-hydroxy-3'-methoxyphenyl)-3,5,7-tri
hydroxycoumarin, sulawesins A and B, and 2',3'-dihydro-3'-hydroxypapuanic acid, were isolated from
the propolis. In addition, nine known compounds, (±)-papuanic acid, (±)-isocalolongic acid,
isopapuanic acid, isocalopolyanic acid, glyasperin A, broussoflavonol F, (2S)-5,7-dihydroxy-4'methoxy-8-prenylflavanone, (1'S)-2-trans,4-trans-abscisic acid, and (1'S)-2-cis,4-trans-abscisic acid
were identified. The absolute configuration of sulawesin A, a new podophyllotoxin derivative, was
determined by X-ray crystallography.
4-(4'-Hydroxy-3'-methoxyphenyl)-3,5,7-trihydroxycoumarin and sulawesin A were examined for
xanthine oxidase (XO) inhibitory activity; 4-(4'-hydroxy-3'-methoxyphenyl)-3,5,7-trihydroxycoumarin
exhibited potent XO inhibitory activity, with an IC50 value of 3.9 PM.





Suppressive effects of Salacia plant on saccharide absorption
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For dietary prevention of diabetes and obesity, it would be preferable to identify additional food
materials with D-glucosidases (AGc, EC3.2.1.20) inhibitory effects. AGc such as maltase and sucrose
could digest disaccharides such as maltose and sucrose to monosaccharides, glucose and fructose.
Water extracts prepared from the stems or roots of Salacia plants (Family Hippocastanaceae) have
been used for the treatment of diabetes in India and Sri Lanka. The extracts include some AGc
inhibitors, those are salacinol, kotalanol, and so on. Association for Salacia Promotion (ASP) have
recommended the following two indices for the extracts of Salacia plants to confirm the quality of the
food products. 
(1) As a special ingredient of Salacia plants, salacinol could be identified by qualitative and/or
quantitative analysis.
(2) The 50% inhibitory concentrations (IC50 values) of the extracts of Salacia plants on AGc activities
could be confirmed.
We have reported the suppressive effects of the aqueous extract of the stem of Salacia reticulata
from Sri Lanka. The extract included some amount of salacinol and the IC50 values were 31 Pg/mL for
maltose substrate and 13 Pg/ml for sucrose substrate, respectively (K. Yoshino, et al., Biosci.
Biotechnol. Biochem., 73, p.1096, 2009). However, it would be well known that IC50 values of certain
inhibitor against an enzyme activity changed by analytical methods used. ASP recommends using a
commercial kit for the determination of the inhibitory function of food products on AGc activities,
D-Glucosidase Inhibitory Activity Assay Kit (FUJIFILM Wako Pure Chemical Co., Osaka). In this
study, we determined IC50 values of the extracts of the stem of S. reticulata on rat intestinal maltase
and sucrase and compared the values to those reported in our previous paper.





Cerebellar specific phospholipid molecular species
and its physiological significance (*)
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䛆Background䛇 In recent years, due to the development of imaging technology, it is clearly
shown as image data that each part of the brain has a different function. The main work of the
cerebellum is the integration of perception and motor function. Damage of the cerebellum
causes motor function and equilibrium sensation. It has been clarified that the number of
Purkinje cells in the cerebellum decreases markedly with age, suggesting that the association
with the lack of an equilibrium sense due to aging. Prevention of cerebellar function
deterioration is important for progressing a long-lived society, since lack of equilibrium causes
elderly people to fall and bedridden. On the other hand, phospholipids (PL) such as
phosphatidylcholine are main components of the cell membrane, and not only control the
dynamic movement of the membrane such as fluidity of the membrane and autophagy, but also
the function of the membrane protein. With the development of imaging mass spectrometry
technology in recent years, the distribution of PL in each part of the brain is becoming apparent.
However, the relationship between the distribution of PL and brain functions is still unknown.
䛆Purpose䛇 To clarify the relationship between PL composition of the cerebellum and its
function, we will clarify the differences in PL composition contained in each part of the brain
and consider the relationship with the cerebellum-specific function.
䛆Methods䛇 The cerebral cortex, hippocampus, hypothalamus and cerebellum were extracted
from 8-week old C57BL/6J mice, lipid extraction was performed by the Bligh and Dyer method,
and the PL was analyzed by LC/MS. The same analysis was performed on aged mice (93-week
old) and Streptozotocin injected type 1 diabetes model mice, which have been reported to
decrease the number of Purkinje cells in the cerebellum.
䛆Results and Discussion䛇 Compared to the cerebral cortex, hippocampus and hypothalamus,
the amount of PL (18:1/18:1) in the cerebellum was abundant. In aged mice and type 1 diabetes
model mice, the amounts of PL (18:1/18:1) were significantly reduced. PL (18:1/18:1) is likely
to be present in cerebellum, especially Purkinje cells. Purkinje cells have dendritic protrusions
spread out in the molecular layer, and BAR domain protein is considered to be involved in the
formation of this dendrite. It is possible that PL (18:1/18:1) is involved in dendrite formation by
BAR domain protein, and it plays an important role in regulating cerebellar function.





Quantitative LC-MS analysis for diosgenin, a bioactive steroidal
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Diosgenin is an aglycone of dioscin, a major bioactive steroidal saponin found in natural
plants, including the tuber of wild yam (Dioscorea villasa Linn.) and seed of fenugreek
(Trigonella Foenum-graecum Linn.). Our previous report showed that, diosgenin and sanyaku,
another source of diosgenin inhibited azoxymethane/dextran sodium sulfate-induced colon
carcinogenesis in ICR mice. In addition, several bioactives of diosgenin have been shown to be
benefical to health in animal model experiments, including its efficacy against obesity and
diabetes. In this study, to investigate the amount of diosgenin at each area of the plant body of
Japanese yam (Dioscorea japonica), we performed quantitative analysis of cortex and pericarp
regions in Japanese yam and the bulbils (mukago). Additionally, to evaluate the effect of tissue
differentiation on the biosynthesis of diosgenin, an aliquot of the Japanese yam was irradiated
by light for a certain period was examined.
Diosgenin was exatracted with ethyl acetate, and quantitative analysis was carried out by
LC-MS. As a results, the levels of diosgenin were 0.7 ȝJJGU\ZHLJKW FRUWH[ ȝJJGU\
weight (pericarp) in Japanese yam, and ȝJJGU\ZHLJKW FRUWH[ DQGȝJJGU\ZHLJKW
(pericarp) in the buibils, respectively. The diosgenin contents in cortex and pericarp of the
bulbils were about ~11-fold and ~9-fold higher than that of Japanese yam. Furthermore, higher
levels of diosgenin were observed in pericarp regions compare with cortex. In addition, the
content of diosgenin in Japanese yam were increased by the light irradiation.
Taken together, in the current study, we revealed that diosgenin was highly contained in the
pericarp of the bulbils.Moreover, it is suggested that diosgenin biosynthesis could be enhanced
by light irradiation. Although, further analyzes are reqiured to clarify the molecular mechanism
of diosgenin biosyntheis, development of diosgenin-high yeild cultivar or resource would be
useful for our health promotion.
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ortho-Toluidine (o-Tol) is precursor material for the synthesis of dyes, pigment, rubber, and so on.
It has also been detected in vegetables such as kale, celery and carrots. Several epidemiological studies
had shown that occupational exposure to o-Tol via inhalation or skin contact in chemical plant
significantly increased the incidence of bladder cancer. Other relevant studies also showed the
evidences that o-Tol causes human bladder cancer, therefore has been classified as a human
carcinogen (Group 1) by the International Agency for Research on Cancer (IARC monograph). It is
strongly suggested that the carcinogenicity of o-Tol involves metabolic activation, formation of DNA
adduct, and induction of DNA damage. However molecular mechanisms of carcinogenicity for o-Tol
are still unclear. In this study, metabolomics and DNA adductome analyses were performed to identify
active metabolites of o-Tol covalently interacting with DNA base.
Metabolomics analysis using LC-TOF-MS revealed that at least 15 metabolites derived from
the reaction of o-Tol with S9 mix were generated. Especially, some metabolites detected as m/z 213.14
or 227.12 were characterized as o-Tol dimer or the derivatives. On the other hands, DNA adductome
of calf thymus DNA treated with or without the o-Tol metabolites showed that m/z 478>362 (dG +
o-Tol dimer) was observed only in sample treated with the o-Tol metabolites, although a plausible dG
adduct (dG-C8-oTol; m/z 373>257) were under detection limit. In order to confirm them in vivo
experiments, further analyses using rat urine and bladder collected after exposed to o-Tol are on going.





Possible role of KLF15 in diabetes-mediated muscle atrophy (*)
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࠙Backgrounds ࠚIn the diabetic skeletal muscle, insulin signaling pathway is greatly suppressed. Instead,
energy production of muscle cell depends on fatty acid ș oxidation. It is known that protein synthesis is
depressed and proteolysis is promoted in diabetic animals. However, key factors for the regulation of
proteolysis pathway in diabetic patients are still unclear. In this study, we have investigated whether the
expression of the genes related to protein catabolism is altered in diabetic rats. ࠙MethodsࠚMale Wistar
rats received a single injection of streptozotocin (45mg/kg BW) or vehicle. Twelve days after
administration, the soleus and extensor digitorum longus (EDL) were collected from the right leg, and the
mRNA levels of the proteolysis-related regulatory factors were analyzed. ࠙ResultsࠚSoleus weight of
diabetic rats were significantly lower than control, and EDL and body weight tended to be lower in
diabetic rats. Depletion of insulin led to an increase in the mRNA levels of KLF15 in EDL in diabetic rats,
whereas the mRNA levels of ubiquitin ligases (atrogin-1, MuRF1) were unchanged in both soleus and
EDL in diabetic rats. Our results suggest that KLF15 is involved in the diabetes-mediated muscle atrophy.
Further studies are required to explore the measure to prevent the diabetes-mediated increase of KLF15
gene expression.





ȕ-conglycinin regulates lipid profiles in liver
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Currently, both the developed and developing countries are facing the problem of obesity and
metabolic syndrome. Since obesity is largely dependent on excess food intake, the management of not
only quantity but also quality of food could be a promising strategy to ameliorate hyperlipidenmia and
overweight. Because, lipids, for example, are able to act as signal molecules (second messenger). It
has been found that palmitic acid activates transcription factor ATF4 which is linked to lipid synthesis
and ER stress. We reported that ingestion of soy protein ȕ-conglycinin improved hyperlipidemia by
increasing FGF21 through ATF4 (Hashidume et al, Sci Rep, 2016), although molecular mechanism of
activating ATF4 via ȕ-conglycinin remains unknown. Therefore, in this study, we performed
lipidomics of mouse liver to clarify the molecular mechanism for the amelioration of lipid metabolism
induced by ȕ-conglycinin. C57BL/6 mice liver collected after 9 week feeding of a high fat diet (HFD)
or HFD containing 20% ȕ-conglycinin. Lipid fractions of the mice liver extracted by organic solvent
were analyzed by LC-MS, then the hepatic lipid profile were acquired. Compared to the control mice,
several lipid molecules including fatty acid; 1, phospholipids; 7, triglycerides; 11, were significantly
decreased, whereas 2 fatty acids and 3 phospholipids were significantly increased in the liver of
ȕ-conglycinin fed mice. DNA microarray analysis revealed that, the expression of Plscr2
(phospholipid scramblase 2) was significantly decreased in ȕ-conglycinin fed mice. Interestingly,
down-regulation of Plscr2 was also observed in mice fed ȕ-conglycinin for 9h (short-term). Currently,
we are analyzing further molecular mechanisms for ȕ-conglycinin-induced lipid composition change
associated with the anti-hyperlipidemia.






Risk assessment of polycyclic aromatic hydrocarbons and
their chlorinated derivatives produced by cooking (*)
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Shizuoka, 422-8526, Japan


Polycyclic aromatic hydrocarbons (PAHs) are unintentionally generated during cooking, and some of
PAHs are carcinogens and/or mutagens. For example, benzo[a]pyrene (BaP) is classified as Group1 by
International Agency for Research on Cancer (IARC). Some of ClPAHs have more potential for
persistence, bioaccumulation, and toxic effects than their parent PAHs. PAHs and ClPAHs are
unintentionally generated by incomplete combustion of organic substances. It is well known that PAHs
are unintentionally formed by grilling foods. The consumptions of contaminated food have been
identified as a principal route of human exposure to PAHs. However, Cooking is one of the most
significant PAHs generating activities indoors and PAHs are present in cooking exhaust and diffuse in
indoor air.
In this study, PAHs and ClPAHs in cooked foods and cooking exhausts were measured. A pacific saury
grilled in indoor, which is typical fish consumed in Japan, were selected as target cooked foods in this
study. In addition, PAHs and ClPAHs in cooking exhausts generated during cooking the pacific saury in
accordance with typical Japanese cooking procedure were also measured. The concentrations of PAHs
indoors are influenced by cooking time, room volumes, and ventilation. We estimated PAH/ClPAH
concentrations indoors by emission of cooking exhaust using a simulation model and compared exposure
risk of PAHs/ClPAHs via cooked food and cooking exhaust.
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Assay for proinflammatory activity of structurally modified lipid A (*)
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Life-style related diseases, such as obesity and type 2 diabetes, have become one of leading cause
of deaths with an incidence skyrocketing worldwide. Previous studies have shown that patients of
these diseases are under the conditions of low-grade chronic inflammation, which is probably
triggered by the activation of nuclear factor-ț% NF-ț%) pathway. NF-ț%pathway is a critical for the
production of numerous proinflammatory cytokines, such as tumor necrosis factor-Į (TNF-Į  DQG
interleukin-6 (IL-6). In addition, plasma endotoxin level is increased in obesity or type 2 diabetic
model mice. Endotoxin on the outer membrane of gram-negative bacteria induces the inflammatory
responses via toll-like receptor 4 (TLR4)/NF-ț% pathway. Gut-derived endotoxin induces the chronic
inflammation, which therefore would be contributing to life-style related diseases. Lipid A is
fundamental unit of endotoxin activity. Chemical modifications of lipid A are strongly associated with
their endotoxin activities. Lipid A modifications are induced by the culture condition, for example, the
medium pH and the concentrations of specific metal. Therefore it is possible that lipid A of
enterobacteria is received further modification by food ingredients in intestinal tract.
We investigated the structure and activity of modified lipid A, and found that lipid A was
palmitoylated in the Escherichia coli (E. coli) cultured in the EDTA-chelating media. Additionally,
proinflammatory activities of lipid A were weakened by the palmitoylation.
Identification of food ingredients which enable to modify the lipid A structure would be a
promising strategy to prevent life-style related diseases and also may contribute to developing of
human health.






Knocking out of ApoE gene contributes to suppressing FOXO-1 induced
muscle atrophy (*)
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[Objective] Forkhead box protein O1 (FOXO-1) is a transcription factor, induced by fasting and
inactivation. Since FOXO-1 activation induces muscle atrophy, inhibition of FOXO-1 activity is very
important for prevention of muscle atrophy prevention. Statin is a HMG-CoA reductase inhibitor and
effects as cholesterol lowering drugs. Statin is widely used for the treatment of atherosclerosis.
However, it is known that statin has side effect of myopathy. Therefore, we consider that statin
induced abnormal cholesterol metabolism is related to the muscle atrophy. In this study, we
investigated that the effect of hypercholesteremia on FOXO-1 induced muscle atrophy.
[Method] We crossbred apolipoprotein E knockout mice (ApoE-KO) with skeletal muscle specific
FOXO-1 transgenic mice (FOXO-1 Tg), and we produce ApoE-KO/FOXO-1 Tg mice, Using this
model and FOXO-1 transgenic mice (FOXO-1 Tg), we measured body weight, muscle weight and
muscle atrophy-related gene expression in the skeletal muscle.
[Result] Body weight and muscle weight were decreased in FOXO-1Tg mice compared to wild-type
mice (WT). However, body weight and muscle weight were not decreased in ApoE-KO/FOXO-1
compared to ApoE-KO mice. The gene expression level of cathepsin L, which is related muscle
atrophy, was increased in the skeletal muscle of FOXO-1 Tg compared to WT. However increasing of
the gene expression level of cathepsin L was slightly suppressed in that of ApoE-KO/FOXO-1.
[Discussion]Our data indicated that the FOXO-1-induced muscle atrophy was suppressed by deletion
of ApoE gene. In ApoE-KO mice, serum cholesterol level was significantly increased. Therefore,
increasing serum cholesterol level may contribute to suppressing FOXO-1 induced muscle atrophy.





Effects of dietary butyrate on the expression of
antioxidant enzymes in the liver of rats (*)
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Rapid influx of energy caused by repeated fasting-refeeding enhances production of reactive
oxygen species (ROS), leading to the risk of non-alcoholic steatohepatitis (NASH). Butyrate is a kind
of short chain fatty acids (SCFAs), which is frequently produced by intestinal bacterial fermentation of
dietary fiber. Previous studies have reported that the ingestion of butyrate is effective to prevent
hepatic disorders, which are accompanied by fat accumulation and inflammation. In this study, we
investigated the effects of dietary butyrate on the expression of antioxidant enzymes in the liver of rats
during refeeding following a fast.
Male SD rats (6-weeks-old) were fasted for 3 days and refed a high sucrose diet (control group) or a
high sucrose diet with 5% sodium butyrate (butyrate group). The rats were killed at 12 hours or 24
hours after refeeding, and the liver was collected. The mRNA levels of antioxidant enzymes were
determined by real time RT-PCR, and SOD activity and the quantity of GSSG and GSH were
measured using commercial kits. Histone acetylation levels around FOXO3 and SOD genes were
determined by chromatin immunoprecipitation assay.
The mRNA levels of SOD1, SOD2 and SOD3 were significantly higher in the liver of butyrate
group than that in the control group at 12 hours after refeeding. The mRNA levels of SOD2 and
catalase were significantly higher in the liver of butyrate group than that in the control group at 24
hours after refeeding. The hepatic activity of SOD was higher in butyrate group than that in control.
The mRNA level of GPx1, which catalyzes the reduction of H2O2 using GSH, was significantly
decreased in the butyrate group at 12 and 24 hours after refeeding. The mRNA levels of enzymes
involved in GSH synthesis, i.e., GSS and Gclc, were significantly greater in the butyrate group at 24
hours after refeeding than in control. In addition, the mRNA level of FOXO3 was significantly
elevated in the butyrate group after 24 hours refeeding as compared with the control. These results
suggest that refeeding a diet containing sodium butyrate after fasting leads to a metabolic change
which results in the increase in the amount of glutathione in the liver. Further studies are required to
clarify the mechanism whereby FOXO3, a transcription factor, regulates the expression of antioxidant
enzymes in the liver.





A consecutive ingestion of green tea extract enhances the capacity of
catechin metabolism (*)
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Habitual drinking of green tea shows several health beneficial effects on diabetes, obesity hypertension
and cancer, which are believed to be attributed to bioactive constituents, green tea catechins, including
EGCG and EGC. However, most of orally ingested EGCG and EGC are converted to metabolites in
intestinal tract by microflora, and these metabolites show higher bioavailabilities as well as favorable
bioactivities. These metabolites therefore could be contributing to favorable activities of green tea. We
have recently developed a comprehensive analytical method for the quantification of green tea catechins
and their metabolites. Using this method, we examined whether a consecutive ingestion of green tea
affect to cathetin metabolism. Wister rat urine samples were collected at -24-0, 0-24, and 24-48 h after the
intragastrical loading of 0, 10, 50 mg green tea extract (Polyphenon) (n=5 or 6). Then, rats were fed an
AIN93M supplemented with 0, 200 or 1000 ppm Polyphenon for 8 weeks. After the additional 1 week
feeding of AIN93M to wash-out the green tea extract from intestinal tract, rat urine were collected again
at -24-0, 0-24, and 24-48 h after 0, 10, 50 mg of polyphenon intragastrical loading. Catechins and
catechin metabolites were extracted, purified, then injected to LC-MS. Several catechins and their
metabolites were detected in urine samples, in which 5-(3ƍƍ-dihydroxyphenyl)-Ȗ-valerolactone was a
major intestinal microbial metabolite of catechin. Moreover, levels of some catechins were rapidly
disappeared in the urine collected after 8 week ingestion of Polyphenon. These results suggest that
consecutive ingestion of green tea extract would be enhancing the capacity of catechin metabolism
though the alteration of intestinal microbial composition.





Protein photodamaging effect of fluorinated zinc porphyrins (*)
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Photodynamic therapy (PDT) is a less invasive treatment of cancer that induces cell death by
damaging biomolecules by photosensitizing reaction of administered porphyrins. Since PDT
does not require a scalpel and can treat cancer with visible light irradiation, it is the highest level
of treatment that can be expected the LPSURYHPHQW RI ³4XDOLW\ 2I /LIH´ ZLWKRXW LPSRVLQJ D
burden on the patient's body. In this study, fluorinated zinc porphyrins (Fig. 1) were synthesized
and evaluated for usefulness in PDT.

Fig. 1 Synthesized zinc porphyrins
Synthesized zinc porphyrins were characterized by 1H-NMR, then interaction between
proteins and porphyrins was verified. Experiments were conducted using human serum albumin
(HSA) as a substitute model for cancer cells. The interaction with HSA was analyzed by
absorption and fluorescence spectral measurements. The sample solution was irradiated with an
orange light emitting GLRGH Ȝmax = 585 nm, 2 mW cm-2) and photodamage of HSA was
evaluated by a fluorometry. In addition, the effect of adding sodium azide (NaN 3), which is the
quencher of 1O2, was examined. These measurements were carried out with other zinc
porphyrins (Fig. 1) in the same way, and the results were compared. The HSA photodamaging
activity was the following order: ZnTF(mono)PP > ZnTFPP > ZnPP. Introduction of fluorine
atom was confirmed to be effective for photooxidation of proteins. Furthermore, it was
confirmed that zinc porphyrins oxidized HSA not only by 1O2 production but also through
electron transfer under visible light irradiation. In conclusion, the fluorinated zinc porphyrins
might be used for a PDT photosensitizer under hypoxic condition.





Evaluation of photochemical properties of tetrakis (o,p-dimethoxyphenyl)
porphyrin Zn and P complexes for cancer therapy (*)
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Currently, photodynamic therapy (PDT) is attracting attention as a promising cancer

treatment method without side effects. PDT is based on the damage of cancer cells by utilizing
photosensitized reaction of administered drugs such as porphyrins and visible light irradiation. This
therapy is less invasive and has merits such as fewer serious side effects. However, it is difficult to
treat the tumor in the deep part, because the photosensitizer that absorbs short wavelength light cannot
be excited. To solve this problem, the use of photosensitizers, which can absorb long-wavelength light,
is important. Therefore, in this study, in order to absorb long-wavelength light, methoxy
group-substituted porphyrins (Fig.1) were synthesized. Furthermore, these porphyrins were introduced
various central atoms in order to develop a more functional photosensitizer.
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Fig.1 Structures of investigated porphyrins
The synthesized porphyrins, Zn(II)TMPP-o,p and P(V)TMPP-o,p, were examined to
evaluate their binding ability with a protein (human serum albumin; HSA) and photodamaging activity
to its amino acid residues. It was confirmed that the absorption wavelength of porphyrins was
redshifted by the substitution of methoxy group. Specifically, P(V)TMPP-p demonstrated the longest
absorption wavelength (Ȝmax~650 nm). In addition, the porphyrin induced the photosensitized HSA
damage. The HSA damaging activity was the following order: P(V)TMPP-o,p > P(V)TMPP-p >>
Zn(II)TMPP-o,p. In conclusion, the methoxy-substituted P(V)porphyrin demonstrated the best
character for PDT agents in this study.
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Photodynamic therapy (PDT) is a less-invasive treatment of cancer. To improve the effect of PDT
agent under hypoxic condition, we have previously reported photosensitized protein damage and
cytotoxic effect by P(V)porphyrins through electron transfer [1]. In this study, new P(V)porphyrins
with aromatic amine moieties at the central phosphorus atom were synthesized to control their PDT
effect by pH (Fig. 1A). Because tumors are under slightly acidic condition, the control of
electron-donating activity of aromatic amines through protonation might be used for the
cancer-selective PDT. Fluorescence lifetimes of the synthesized P(V)porphyrins were significantly
shorter than the similar P(V)porphyrins without amines under neutral and basic pH, suggesting the
quenching of their photoexcited states through electron transfer. Their photoexcited states lifetimes (Ĳf;
average value) increased under acidic condition, supporting that PDT activity of these P(V)porphyrins
in a simple solution can be successfully controlled by pH (Fig. 1B). Specifically, the PDT activity of
PyMP can be controlled under physiological condition. In addition, singlet oxygen (1O2) generation
activity of PyMP was greatly enhanced under acidic condition (quantum yield =0.55, pH 3.0)
compared with that under neutral condition (0.05; pH 7.6). These results suggest that the activity of
P(V)porphyrin photosensitizer can be in a cancer cells environment.

Fig. 1 Structures of electron donor-connecting P(V)porphyrins (A) and pH-dependent
excited state lifetime of P(V)porphyrins (B).

Reference
[1] K. Hirakawa, D. Ouyang, Y. Ibuki, S. Hirohara, S. Okazaki, E. Kono, N. Kanayama, J. Nakazaki,
H. Segawa, Chem. Res. Toxicol. 2018, 31, 371.
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Bacterial infection therapy using antibiotics has aside effect to induce antibiotic-resistant bacteria.
Antibacterial photodynamic therapy (aPDT) is considered as a promising method for treatment against
a drug resistant bacteria. aPDT removes bacteria by photochemical reaction combining photosensitizer
and visible light. It is currently applied in the treatment of periodontal disease, and methylene blue
(MB) is used as a photosensitizer. In general, the mechanism of aPDT is oxidative damage to target
microorganisms due to the generation of active oxygen (mainly singlet oxygen, 1O2). However, the
bacteria environment of aPDT is hypoxia condition, so its mechanism has not been clarified. In this
study, the photooxiation mechanism of nicotinamide adenine dinucleotide (NADH) a target
biomolecule, by phenothiazine photosensitizers, MB, azure A (AZA), azure B (AZB), and new
methylene blue (NMB) (Fig. 1) was examined.

Fig. 1 Structures of phenothiazine photosensitizers
Photosensitizers and NADH were mixed in a 10 mM sodium phosphate buffer (pH 7.6) to be
illuminated with a light-emitting diode (659 nm, 0.5 mW cm-2). NADH damage was examined by a
UV-visible spectrophotometer. Absorption spectra of photosensitizers slightly changed, indicating
weak interaction with NADH. Absorbance of NADH at around 340 nm was decreased by the
photoirradiation with these photosensitizers. At the same time, the absorption peak of each
photosensitizer decreased rapidly. Under light irradiation, phenothiazine photosensitizers forms a
redox cycle and catalytically oxidizes NADH. The photooxidation rate of NADH is determined by rate
of the reduced photosensitizers. NADH oxidation was inhibited by addition of sodium azide, physical
quencher of 1O2, but was not completely inhibited. Therefore, photosensitized NADH oxidation could
be explained by the contribution of another mechanism, such as electron transfer. These results can
explain the effect of aPDT of phenothiazine photosensitizers under hypoxia.





Synthesis and photochemical property evaluation of axial substituted
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More than 20% of the cause of death is cancer for many years in Japan. Photodynamic therapy
(PDT) is a therapeutic method that selectively destroys cancer cells by injecting a photosensitizer and
irradiating the tumor with a visible light using an endoscope. PDT has attracted attention, because of the
less invasiveness and low side effects. Currently, porphyrin photosensitizers, for example Laserphyrin ®
is used for PDT. To improve cancer selectivity, we focused on dichloro-P(V)tetrakis-(5,10,15,20-pmethoxyphenyl)-porphyrin

(Cl2P(V)TMPP,

Fig.

1),

effectiveness under hypoxic condition [1]. In this study, we synthesized

because

of

its

diphenoxy-P(V)tetrakis-

(5,10,15,20-p-methoxyphenyl)-porphyrin (PheP(V)TMPP, Fig. 1) and examined photochemical
properties and damaging effect to protein.
The absorption spectrum of PheP(V)TMPP indicated absorption in the long-wavelength region
(around 640 nm) that can be used for PDT. A water-soluble protein, human serum albumin (HSA), was
used as a target biomolecule. Each photosensitizer and HSA were mixed in a sodium phosphate buffer
(pH 7.6). Absorption spectral change indicated the binding interaction between PheP(V)TMPP and HSA.
Quantum yield of singlet oxygen generation by PheP(V)TMPP was increased in the presence of
+6$ ĺ 7KHSKRWRGDPDJLQJDFWLYLW\WR+6$ZDVLQYHVWLJDWHGXQGHUORQJ-wavelength visible
light (585 nm and 659 nm) irradiation. The quantum yield of protein photodamage by Cl 2P(V)TMPP
was higher than that of PheP(V)TMPP. The strong protein photodamaging-activity of Cl2P(V)TMPP can
be explained by its lower redox potential compared with that of PheP(V)TMPP.

Fig. 1 Structures of Cl2P(V)TMPP (left) and PheP(V)TMPP (right)
[1] K. Hirakawa, D. Ouyang, Y. Ibuki, S. Hirohara, S. Okazaki, E. Kono, N. Kanayama, J. Nakazaki,
H. Segawa. Chem. Res. Toxicol., 31 (2018) 371.
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Photodynamic therapy (PDT) is a promising less invasive cancer treatment. The cancer cell is damaged
by administration of photosensitizer and visible light irradiation. Berberine (Fig. 1) is a plant-derived
pigment and it has been studied for PDT photosensitizer. Berberine binds to DNA, an anionic polymer,
through an electrostatic interaction and this binding process is enthalpy driven [1]. Therefore, berberine
may bind to other anionic polymers for foods and/or medical uses through similar interaction, and its
binding complex with an anionic polymer may be used for PDT photosensitizer. In this study, the
photochemical property of berberine with sodium polystyrene sulfonate (PSSNa, Fig. 1) was examined to
elucidate the activation mechanism of berberine with an anionic polymer in the photoexcited state.

Fig. 1 Structures of berberine and PSSNa.

Fig. 2 Fluorescence spectra of berberine with PSSNa.

Figure 2 shows the fluorescence spectra of berberine with or without PSSNa. Although the fluorescence
of berberine was hardly observed in aqueous solution, the intensity markedly increased in the presence of
PSSNa. From the analysis of fluorescence intensity of berberine with PSSNa, the binding constant (K) was
calculated and the thermodynamic parameters, ǻH, ǻS and ǻG, were obtained (Table. 1). These values
show that the effect of entropy is the driving force of this interaction. In conclusion, anionic polymers can
activate berberine and the berberine-anionic polymer complex might be used for PDT photosensitizer.
Table. 1 Thermodynamic parameters of the binding interaction between berberine and PSSNa
K / M-1
3.2

ǻH / kJ mol-1
9.8

ǻS / JK-1 mol-1
38

ǻG / kJ mol-1
-1.3

[1] Hirakawa K, Hirano T, Nishimura Y, Arai T, Nosaka Y. J. Phys. Chem. B, 116 (2012) 3037.
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ྂⓗࢸࢫࢺ⌮ㄽࡣṇ⟅⋡ࡸ⣲Ⅼᇶ࡙࠸࡚⿕㦂⪅ࡢ⬟ຊࡸ㡯┠ࡢ㞴᫆ᗘࢆホ౯ࡍ
ࡿࡓࡵࢃࢀ࡚ࡁࡓ. 㡯┠ᛂ⌮ㄽࡣྂⓗࢸࢫࢺ⌮ㄽࡢၥ㢟Ⅼ࡛࠶ࡗࡓ⿕㦂⪅㞟
ᅋࡸࢸࢫࢺࡢ౫Ꮡᛶࢆඞ᭹ࡋࡓࡶࡢࡢ, ࢸࢫࢺ㡯┠ࡢ㞴᫆ᗘ⿕㦂⪅ࡢ⬟ຊࢆศ㞳
ࡋ࡚⾲⌧ࡍࡿ㡯┠≉ᛶ᭤⥺(ICC; Item Characteristic Curve)༢ㄪቑຍᛶࢆ௬ᐃࡋ࡚࠸ࡓ.
ࡇࢀࡽᑐࡋ, ᥦࡍࡿ㠀⥺ᙧ㡯┠ᛂ⌮ㄽࡣ ICC ௬ᐃࢆ⨨࠸࡚࠾ࡽࡎ, ࡼࡾᰂ㌾
㡯┠ࡢ≉ᚩࢆᤊ࠼ࡿࡇࡀ࡛ࡁࡿࡶࡢࡋ࡚ᮇᚅࡉࢀࡿ.
ᮏ◊✲࡛ࡣ, ᪥ᮏࡢ㧗㱋⪅ࡢᐇែࢆከ㠃ⓗᥥࡁ, 㧗㱋⪅ࢣᨻ⟇ࡢᇶ♏࡞ࡿ⛉Ꮫ
ⓗ▱ぢࢆ࠼ࡿࡓࡵⓎ㊊ࡋࡓ, ᪥ᮏ⪁ᖺᏛⓗホ౯◊✲ (JAGES; Japan Gerontological
Evaluation Study)ࢆศᯒࡍࡿ. JAGES ࡼࡾᚓࡽࢀࡓせㆤㄆᐃࢆཷࡅ࡚࠸࡞࠸ 65 ṓ௨
ୖࡢ㧗㱋⪅ࢆᑐ㇟ࡋࡓࣥࢣ࣮ࢺࢹ࣮ࢱᑐࡋ࡚, 㠀⥺ᙧ㡯┠ᛂ⌮ㄽࢆᥦࡋ㐺
⏝ࡍࡿࠋJAGES ㄪᰝ⚊ࡣ㠀ᖖヲ⣽ࡲ࡛㉁ၥࡋ࡚࠶ࡾ㸪㉁ၥ㡯┠ࡣྜィࡍࡿ⣙ 400
㡯┠ࡽ࡞ࡾ㸪ྛᅇ⟅⪅ࡢ≧ែࢆヲ⣽ᤊ࠼ࡿࡇࡀ࡛ࡁࡿ㸬୍᪉࡛㸪୍⯡ⓗ㉁ၥ㡯
┠ࡢከ࠸ㄪᰝ⚊࡛ࡣṇ☜࡞ᅇ⟅ࡀ⏕ࡌࡿྍ⬟ᛶࡀ࠶ࡿゝࢃࢀ࡚࠸ࡿ㸬ࡇࡢࡼ࠺࡞ᠱ
ᛕ㡯ᑐࡋ, ᅇࡢศᯒ࡛ࡣ JAGES ㄪᰝ⚊ࡢ㐺ษ࡞㉁ၥ㡯┠ࡢᢳฟࡸ㑅ᢥ⫥ࡢኚ᭦
ࢆ᳨ウࡋ㸪ࡼࡾ⡆౽࡛ࡋࡶ㧗࠸⢭ᗘ࡛⿕㦂⪅ࡢ≧ែࢆ᥎ᐃ࡛ࡁࡿㄪᰝ⚊ᨵⰋ࡛ࡁࡿ
ྍ⬟ᛶࡀ࠶ࡿ⪃࠼ࡿ.
࠙referenceࠚ
࣭J. O. Ramsay (1991): Kernel Smoothing Approaches to Nonparametric Item Characteristic
Curve Estimation. Psychometrika, Vol. 56, No. 4, 611-630.
࣭J. O. Ramsay and M. Abrahamowicz (1989): Binomial Regression With Monotone Splines.
Journal of the American Statistical Association, Vol. 84, No. 408, 906-915.
࣭Shuichi Kawano and Sadanori Konishi (2007): Nonlinear Regression Modeling via Regularized
Gaussian Basis Functions. Bulletin of Informatics and Cybernetics, Vol. 39, 2007.
࣭㇏⏣⚽ᶞ (2002): 㡯┠ᛂ⌮ㄽ㹙ධ㛛⦅㹛. ᮅ᭩ᗑ.
࣭᪥ᮏ⪁ᖺᏛⓗホ౯◊✲.࣮࣒࣮࣍࣌ࢪ. https://www.jages.net/





Stability Selection for multilevel data and its application to
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ࡶᶆᮏᩘࡶከ࠸ࢹ࣮ࢱࡢሙྜࡣኚᩘࡢ⤌ࡳྜࢃࡏࡢᩘࡀⳘ࡞ࡾ㸪ࡉࡽฎ⌮ࡍࡿࢹ࣮
ࢱᩘࡶከ࠸ࡓࡵᐇ⏝ⓗ࡛࡞࠸ࡀከ࠸㸬ࡇࡢၥ㢟ࢆゎỴࡍࡿࡓࡵ㏆ᖺᗈࡃᬑཬࡋ࡚ࡁࡓᡭ
ἲࡀࣔࢹࣝᘧࡢࣃ࣓࣮ࣛࢱ᥎ᐃኚᩘ㑅ᢥࢆྠ⾜࠺ࢫࣃ࣮ࢫ᥎ᐃ࡛࠶ࡿ㸬୍᪉࡛㸪ࢳࣗ
࣮ࢽࣥࢢࣃ࣓࣮ࣛࢱࡢỴᐃ᪉ἲኚᩘ㑅ᢥࡢᏳᐃᛶࡘ࠸࡚ࡣၥ㢟ࡀṧࡗ࡚࠸ࡿ㸬
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⬟ຊࡢ㧗࠸ࣔࢹࣝࢆᵓ⠏ࡍࡿࡓࡵ㸪Stability selection (Meinshausen and, Buhimann㸪
J.R.Statist.Soc. B㸪2010)ࢆⓎᒎࡉࡏࡓࣔࢹࣝ㑅ᢥἲࢆᥦࡍࡿ㸬Meinshausen ࡽ (2010)
ࡢ᪉ἲ࡛ࡣ᥎ᐃ್ࡢᏳᐃᛶࡀ⪃៖ࡉࢀ࡚࠸࡞࠸Ⅼ╔┠ࡋ㸪ࣜࢧࣥࣉࣜࣥࢢࡼࡾ᥎ᐃ㔞ࡢ
ศᕸࢆᵓ⠏ࡋ㸪ࡑࡢศᕸࢆ⏝ࡋ࡚Ᏻᐃࡋࡓኚᩘ㑅ᢥࢆ⾜࠺᪉ἲࢆᥦࡋࡓ㸬ᩘ್ᐇ㦂ࡼ
ࡾ㸪ᥦἲࡣඛ⾜◊✲ࡼࡾࡶ᥎ᐃ್ࡀᏳᐃࡋ㸪ഇ㝧ᛶ⋡ࢆపࡃࡍࡿࡇࡀ♧ࡉࢀࡓ㸬
ᥦࡋࡓࣔࢹࣝࡣ㸪㧗㱋♫ࡢ᪥ᮏ࠾࠸࡚, ᗣ࡛⮬❧ࡋࡓ⏕άࢆ㛗ࡃ⥆ࡅࡿࡓࡵ
ᚲ せ ࡞ ண 㜵 ᨻ ⟇ ࢆ ᥈ ࡿ ࡓ ࡵ  Ⓨ ㊊ ࡋ ࡓ , ᪥ ᮏ ⪁ ᖺ Ꮫ ⓗ ホ ౯ ◊ ✲ (JAGES;  Japan
Gerontological Evaluation Study)ࡼࡾᚓࡽࢀࡓ㧗㱋⪅ࢆᑐ㇟ࡋࡓ⣙ 400 㡯┠ࡽ࡞ࡿ 8
ேࡽᚓࡽࢀࡓࣥࢣ࣮ࢺࢹ࣮ࢱ㐺⏝ࡋࡓ㸬 JAGES ࢹ࣮ࢱࢆศᯒࡍࡿ㝿㸪ᆅᇦⓗ࡞ᵓ
㐀ࢆࣔࢹࣝྲྀࡾධࢀ㸪ࡉࡽࣔࢹࣝࡢỗ⬟ຊᏳᐃᛶࢆ༑ศ⪃៖ࡋࡓࡶࡢࡣࡇࢀࡲ࡛
↓ࡃ㸪ᅇࡢ᳨ウࡣ᭷ព⩏࡞ࡶࡢ⪃࠼ࡽࢀࡿ㸬
࠙ཧ⪃ᩥ⊩ࠚ
Groll,A, Tutz,G(2014). Variable Selection for Generalized Liner Mixed Model by L1-Penalized
Estimation. Statistics and Computing. 24.137-154
Meinshausen,N, Buhimann,P(2010). Stability selection. Jounal of the Royal Statistics Society.
SerisB.72.414-473
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Development of robotic cane for assisting elderly people
and walking support by integration of smartphone(*)
Shosuke Kaneko and Tomotaka Ito
Department of Mechanical Engineering, Graduate School of Engineering, Shizuoka University
3-5-1 Johoku, Naka-ku, Hamamatsu 432-8561 Japan


Recently, a lot of elderly people use walking assist canes, but one point cane (T cane) which
commonly used is not stable on the outdoor uneven terrain because it cannot generate sufficient
opposite moment properly against the contact surface. So, the user easily loses the body balance. The
multi legs cane which has 3 or 4 legs can generate relatively large opposite moment against the planar
contact surface. However, it easily lose the stability when it is used on the uneven terrain. For that
reason, there are many elderly people who feel anxiety about falling down with using normal cane,
and a fall accident has actually occurred. So, we developed a new multi-legs robotic cane which can
improve the stability of the contact on the uneven terrain (Fig 1). It has function that can absorb the
bumps on uneven terrain by extending and contracting each support leg. The automatic balance control
of the robotic cane is realized by the variable viscosity of the MR fluid.
In order to make the robotic cane more advanced and convenient, we developed an advanced
integration function between the robotic cane and a smartphone. By using the sensor information
inside the robotic cane (inclination, acceleration, contact force) and inside the smartphone (gyroscope,
acceleration, GPS etc), various user support function will be realized such as the customization of the
parameters of the balance control suitable for the individual user, monitoring and alerting functions of
secure and safe walk of the user, and the communication with family and hospital (fig.2) etc. In the
presentation, we will demonstrate the robotic cane and its integration function with a smartphone.

 
Fig.1 Proposed robotic cane



Fig.2 Communicating information
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Management
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1

Graduate School of Comprehensive Human Sciences,University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki 305-8575, Japan
2

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



Background and Purpose: The percentage of employees who are stressed about work has remained
high in the workplace; in response to this, we have observed an increase in yoga therapy initiatives.
7KLVVWXG\H[DPLQHVWKHHIIHFWVRID\RJDWKHUDS\LQWHUYHQWLRQRQHPSOR\HHV¶VWUHVVPDQDJHPHQW
Method: Research subjects included 212 individuals (88 men and 124 women; hereinafter,
³LQWHUYHQWLRQ JURXS´ who participated in yoga therapy training that was held at five companies
located in Tokyo, and 43 non-SDUWLFLSDWLQJ HPSOR\HHV  PHQ DQG  ZRPHQ KHUHLQDIWHU ³FRQWURO
JURXS´  $ -minute explanation of the effectiveness of yoga therapy and a 30-minute practical
training session comprising physical exercises, breathing, and meditation methods was implemented
for the intervention group. In addition, questionnaire surveys including the Brief Job Stress
Questionnaire (BJSQ) were conducted prior to the intervention and one month after completion of the
program. The differences between the values for these two time points that were established according
WRWKHVXUYH\¶VUDWLQJVFDOHZHUHH[DPLQHGLQQRQ-parametric fashion.
Results: Improvements in stress response, decreasing of irritation, anxiety, and physical complaints
were recorded for the intervention group. Improvements were observed for subjects with above normal
pre-intervention stress response according to criterion values for BJSQ as well as for subjects with
above normal compatibility (top two stages in a five-stage evaluation) with yoga therapy. No
significant change was observed for the control group.
Conclusion: The results suggest this therapy is effective for employees with a high pre-intervention
stress response, and that a relationship exists between compatibility with the intervention and its
effectiveness.





A Study of Relationship between Subjective Well-Being, Health Behavior
and Temperament
Yutaka Yamaguchi1, Hibiki Terakura1 and Tatsumasa Kubota2
1

Faculty of Informatics, Tokyo University of Information Sciences,
4-1 Onaridai, Wakaba-ku, Chiba, 265-8501, Japan
2

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


In this study, we decided to examine if there is a difference in the subjective well-being or health
behavior depending on temperament.
In 2018, we examined university students from the Kanto region (76 people) and the Tokai region (226
people). Scale items include ձ age and gender; ղ subjective physical well-being and subjective mental
well-being; and ճ presence of adequate exercise, rest, sleep and diet. The statistical analysis examined
the differences in temperament scores between the two (2) groups in the presence of subjective physical
well-being, subjective mental well-being, and the two (2) groups in the presence of adequate exercise, rest,
sleep and diet.
In the subjective physical well-being and subjective mental well-being, differences in scores were
observed in the immodithymia, anxiety temperaments and adequate exercise, in the epileptoid, autistic,
novelty seeking temperaments and adequate rest, in the cyclothymia temperament and adequate sleep, in
the epileptoid temperament and adequate diet, in the novelty seeking temperament.
We believe that these factors cause the group with high immodithymia to pursue perfect health, the
group with high anxiety to quickly detect mental and physical discomfort, the group with high epileptoid to
strictly follows the rules of health, the group with high autistic to prioritize health care, the group with high
cyclothymia to be highly active, and the group with high novelty seeking to prioritize preference.





Synthesis of degradation/dechlorination products of organophosphorus
insecticide chlorpyrifos and evaluation of anti-AChE activity (*)
Yuta Goro, Masahiro Tokumura, Kosuke Muramatsu, 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 are well-known agrochemicals and they have been
pointed out they transform to a large number of degradation products with various environmental
conditions. When we evaluate their comprehensive toxicity, identification of the molecular structure
including their degradation/transformation products and elucidation of their toxicity can be regarded as
key roles. Recentry we have focused on chlorpyrifos (CPF) and its relative compounds such as
CPF-oxon and dechlorinated products, because CPF has been not only used in many countries,
especially in developing contries, but also their toxicological impact has not been elucidated enoughly.
In the present study we will evaluate their neuro-toxicity on the basis of inhibitory activity for the
acetylcholinesterase (AChE).
Methods: First, we synthesized 3,5,6-trichloro-2-pyrinol (TCP) by chlorination of 6-chloro-2-
hydroxypyridine, and then both of TCP and diethyl chlorophosphate (DECP) were dissolved in N,
N-dimethylformamide (DMF). After 3 hours at room temperature we obtained CPF-oxon. For the
dechlorinated products, we purchased some commercial products such as 3-chloro-2-hydroxypyridine
(3Cl-2HP), and reacted with DECP as mentiond above. After purification and identification with NMR
(JNM-ECX 500 FT-NMR JEOL), we obtaind some standard compounds. For AChE inhibitory activity
test, we improved Ellman¶s method and arranged their experimental procedure to use a 96-well
microplate. As a positive control, we selected Galantamine.
Results: The yields of compounds were as follws; TCP was 67.3%, CPF was 55.3%, CPF-oxon was
68.2%, O,O-diethyl O-(3-chloropyridin-2-yl) thiophosphate(CPF-3Cl) was 9.5%, O,O-diethyl
O-(5-chloropyridin-2-yl) thiophosphate (CPF-5Cl) was 41.6%, O,O-diethyl O-(6-chloropyridin-2-yl)
thiophosphate (CPF-6Cl) was 58.4%, Phosphoric acid O,O-diethyl O-(3-chloropyridin-2-yl) ester was
13.0%, Phosphoric acid O,O-diethyl O-(5-chloropyridin-2-yl) ester was 46.2%, Phosphoric acid
O,O-diethyl O-(6-chloropyridin-2-yl) ester was 56.2%. The inhibitory activity for AChE was
evaluated as follows; regarding CPF-3Cl, CPF-5Cl, CPF-6Cl, their activity was not detected in the
range of this experimental concentration. On the other hand we markedly confirmed the activity from
not only CPF-oxon but also dechlorinated products including CPF.





Development of screening method to evaluate risk of flame retardants
in indoor environments (*)
Kosuke Muramatsu, Masahiro Tokumura, Sayaka Ogo, k
Kazunari Kume, Yuichi Miyake, Takashi Amagai, Masakazu Makino
Graduate Program in Environmental Health Sciences, Graduate School of Integrated
Pharmaceutical and Nutritional Sciences, University of Shizuoka, Yada 52-1, Suruga-ku, Shizuoka
422-8526, Japan


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, the
pathways for migration of phosphorus flame retardants (PFRs), tris(1,3-dichloroisopropyl)
phosphate (TDCPP) and tricresyl phosphate (TCsP), from flame-retardant-treated polyester
curtains to indoor dust were investigated. Two possible migration pathways were compared
quantitatively: (1) an indirect pathway in which the PFRs in the curtains first evaporate from the
curtains and are then adsorbed onto indoor dust and (2) a direct pathway in which the PFRs are
directly transferred to dust placed on the curtains. The contribution of the indirect pathway was
evaluated by means of emission cell tests, which showed that the area-specific emission rates
from curtains treated with PFRs were 0.17 (TDCPP, Curtain 8), 0.060 (TCsP, Curtain 12), and
 7'&33 &XUWDLQ   ȝJ P±2 h±1 at 20°C. The contribution of the direct pathway was
evaluated by measurement of the time dependence of PFR concentrations on the indoor dust
placed on the curtains. These measurements indicated that PFR concentrations on the dust
increased with time and that the direct migration rates of PFRs from curtains treated with PFRs
ZHUH 7&V3&XUWDLQ  7'&33&XUWDLQ DQG 7'&33&XUWDLQ ȝJP±2 h±1 at
20°C, or 71±280 times the indirect migration rate. This result suggests that the direct pathway can
be expected to be predominate.
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The genotoxicity of formaldehyde and cadmium co-exposure on
Sprague-Dawley rats
Chuan Sun, Wei Chen, Chengmin Xu, Yaling Qian
Institute of Hygiene, Zhejiang Academy of Medical Sciences,
Hangzhou, 310013, China

Formaldehyde (FA) and Cadmium (Cd) are two of the most common environmental contaminants.
The impacts of FA and Cd have received extensive attention and been well studied respectively. Based
on epidemiological and experimental evidence, IARC classifies both FA and Cd as carcinogens to
humans. But, in the real world, humans are exposed to various contaminants simultaneously, it is
necessary to investigate the co-exposure effect of contaminants. However, to our knowledge, the
combined effect of FA and Cd co-exposure is less understood.
In this study, to investigate the combined effects of FA and Cd co-exposure in vivo, specific
pathogen free male and female (6 weeks old) Sprague-Dawley rats kept under standard conditions
were randomly assigned to 4 groups (n = 5) as follows: ϸ) Group1 served as a control and received
saline by oral gavage (i.g.) and intraperitoneally (i.p.); Ϲ) Group2 received saline by i.g. and FA (10
mg/kg) by i.p.; Ϻ) Group3 received CdCl2 (60 mg/kg) by i.g. and saline by i.p.; ϻ) Group4 received
CdCl2 (60 mg/kg) by i.g. and FA (10 mg/kg) by i.p.. Rats were exposed 5 days/week, for 2 weeks. The
body weight of each rat was recorded once a week. Rats were sacrificed at the end of the experiment,
organs, abdominal aortic blood, and bone marrow cells removed from femurs were collected for
weight determination, blood routine test, and micronucleus test respectively. Data were represented as
mean ± SEM. Statistically significant differences were determined by one-way ANOVA.
The results showed that (1) Cd exposure significantly reduced male rat body weight gain but have
no significant effect in female, and no significant combined effect were found in FA + Cd co-exposure
group. (2) FA and Cd co-exposure showed synergistic-like effect on liver in female rat that liver index
was significantly increased in FA + Cd exposure group compared to Cd exposure group. No significant
effects were found in male rat. (3) FA + Cd co-exposure significantly increased platelet counts and
neutrophil counts in male rat compared to Cd exposure group, but no significant changes were found
in female rat. (4) FA and Cd increased micronucleus rate in both male and female rat but no significant
combined effect.
In conclusion, under current conditions, FA and Cd are toxic to both male and female rat, have
synergistic-like effect on female liver and male blood routine. However, no significant combined
effect of FA and Cd co-exposure on genotoxicity in SD rat were detected.






Simultaneous determination of organic and inorganic compounds in
waste water by liquid chromatography coupled with ion
chromatography column-switching system
Haibao Zhu1, Yaling Qian , Hongfang Tang, Zheng Ruan
Zhe Jiang Academy of medical Sciences, Hangzhou 310013, P.R. China

Abstract:
A chromatographic method has been developed for the simultaneous analysis of six
organic compounds˄aniline, p-nitroaniline, m-nitroaniline, o-nitroaniline, 2, 4-Dinitroaniline,
2, 6-Dinitroaniline˅ and six inorganic cations˄Li+, Na+, NH4+, K+, Mg2+, and Ca2+) in waste
water. Compared with conventional column-switching technique, liquid chromatography and
ion chromatography were connected by a six-port valve. The water sample was loaded via
automatic sampling device, and then the sample was separated into three parts by on line solid
phase extraction column. Through the six-port valve switching, the inorganic part was
switched to the ion chromatography system for analysis, the object organic part was switched
to liquid chromatography system for analysis, impurities part discharge into the waste.
Analysis of organic and inorganic compounds in waste water was accomplished in four
steps: : (1) system balance and automatic injection, (2) enrichment of inorganic components,
(3) analysis of inorganic components and enrichment of organic components, (4) analysis of
organic components and purification of pretreatment column. Figs.1±3 illustrates how the
system performed these tasks clearly.
The initial state of the system was shown in Fig. 1. This initial construction shows the
6-SRUWYDOYHLQWKH³ORDG´SRVLWLRQDQGWKH-SRUWYDOYHLQWKH³LQMHFW´SRVLWLRQ7KHHOXHQW
supplied by the injection system pump was methanol: water = 5: 95, and the eluent provided
by the LC pump is methanol: water =55: 45ˈ20mM MSA as the eluent of the IC system. Until
the system balance completely, the sample was injected into the system via the autosampler,
the injection volume was 50 PL. At this time (0min), the 6-port valve 2 was switched to
³ORDG´ SRVLWLRQ LPPHGLDWHO\ Fig. 2), the inorganic concentrator column was placed in line
with the pretreatment column. Inorganic components were washed down from the
pretreatment column without any hesitance because there was no ion-exchange site on the
column, but the organic matrixes were retained on the pretreatment column and washed down
slowly. Inorganic components were kept on the inorganic concentrator column till all of them
were removed out of the pretreatment column. Then˄0.7min˅, two valves were all switched
WR³LQMHFW´SRVLWLRQ Fig. 3), the eluent of the ion chromatography system was flowing through
the ion chromatography pump, 6-port valve 2, inorganic concentrator column, inorganic
guard column, inorganic analytical column, suppressor, detector (conductivity cell), then to
the waste, so the inorganic components concentrated in the inorganic concentrator column

1

* Corresponding author. Tel.: +86 571 88215597; Fax: +86 571 88085911.
E-mail address: chem-zhuhaibao@163.com





Early detection of Toxoplasma gondii infection in Mongolian gerbil
by quantitative real-time PCR
Fangwei Dai1, Xunhui Zhuo 2, Qingming Kong 2, Jiangtao Du 1, Shasang Zhou1,
Xiaoming Song 3, Qunbo Tong 2, Di Lou 2, Qi Lou 1, Lingqun Lu1, Yu Lyu1,
Xiaoying Sa 1, Shaohong Lu2*
1. Laboratory Animal Centre of Zhejiang Academy of Medical Sciences, Hangzhou, 310013,
China.
2.Department of Immunity and Biochemistry, Institute of Parasitic Disease,Zhejiang Academy of
Medical Sciences, Hangzhou, 310013, China.
3.Laboratory Animal Centre of Hangzhou Normal University,Hangzhou,310036,China.
* Correspongding author e-mail: llsshh2003@163.com

Objective:
Toxoplasmosis, caused by Toxoplasma gondii, is associated with several clinical
syndromes, including encephalitis, chorioretinitis and congenital infection. T. gondii is a
ubiquitous, apicomplexan parasite found in both humans and animals. Mongolian gerbils,
which are more susceptible to both high and low virulence Toxoplasma strains compared with
mouse, are considered useful models for assessing diagnosis and treatment methods for
toxoplasmosis, as well as infection by and host defense to this organism. Here we established
a quantitative real-time PCR method targeting the B1 gene for early and specific detection ofT.
gondiiinfection in Mongolian gerbil.
Methods:
Blood, liver, lung, spleen and peritoneal fluid samples were collected from T.
gondii±infected Mongolian gerbils at 0, 1, 3 and 5 days post infection (dpi), respectively.
Genomic DNA was extracted from the specimens (1 g or 1 ml) with a Universal Genomic
DNA Extraction Kit. )RUT3&5HDFKUHDFWLRQPL[WXUHFRQWDLQHGȝORIî7DT0DQ*HQH
ExpressioQ0DVWHU0L[ $SSOLHG%LRV\VWHPV)RVWHU&LW\&$ ȝORIHDFKSULPHU ȝ0 
ȝOSUREH ȝ0 ȝO'1$WHPSODWHDQGȝORIVWHULOHGLVWLOOHGZDWHU$OOUHDFWLRQVZHUH
performed on a 7500 Real-Time PCR Detection System (Applied Biosystems) as follows:
initial incubation at 50 C for 2 min and 95 C for 10 min, followed by 40 cycles of 95 C for 15
VDQG&IRUPLQ)RUFRQYHQWLRQDO3&5WKHȝOUHDFWLRQPL[WXUHFRQWDLQHGȝORI
7DT'1$SRO\PHUDVH 8ȝO  7D.D5D6KDQJKDL&KLQD ȝORI10×Taq PCR buffer, 2.0
ȝORIG173 P0 ȝORIHDFK3&5SULPHU P0 ȝOWHPSODWH'1$DQGȝORI
sterile distilled water. Amplification was performed at 95 C for 5 min, followed by 40 cycles
of denaturation at 95 C for 15 s, primer annealing at 60 C for 20 s, and extension at 72 C for
30 s, and a final extension at 72 C for 7 min.
Results:
The detection limit of the developed qPCR was approximately 1 T. gondii tachyzoite.
This method was also applied to detect T. gondii genomic DNA in experimentally infected




Mongolian gerbils, with positive results in blood (66.7%), liver (73.3%), lung (80.0%), spleen
(80.0%) and peritoneal fluid (66.7%) samples, as early as 1 dpi. Specificity tests confirmed no
cross-reactivity with DNA templates of Neospora caninum, Cryptosporidium parvum,
Eimeria tenella, Trypanosoma evansi, Schistosoma japonicum, Angiostrongylus cantonensis
and Strongyloides stercoralis.
Conclusion:
This study firstly reported the use of Mongolian gerbils as an animal model for early
diagnosis of toxoplasmosis by qPCR.
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Cystic fibrosis transmembrane conductance regulator (CFTR) is a cAMP activated chloride ion
channel which expressed in human epithelial cells in a variety of tissues. Our previous studies showed
that CFTR is also expressed in the equatorial segment of human sperm and involved in sperm
capacitation and sperm quality. Since sperm quality is always considered as an indicator for fecundity,
World Health Organization (WHO) has provided reference values for semen parameters which reflect
sperm quality. However the reference values sometimes lead to misclassification. New approaches
should be found to improve the deficiency. CFTR is relevant to sperm quality, sperm capacitation and
male fertility. However, it is still unknown whether CFTR can be a potential parameter for fecundity
prediction in healthy couples.In this study, 135 healthy couples were divided into two groups
according to their fertility during five years follow-up periods. We demonstrated that the sperm CFTR
expression level of healthy males who never impregnated their partners (49 cases, 38.68 ± 2.71%) was
significantly lower than that of fertile men (86 cases, 46.35 ± 2.32%). Sperm CFTR expression level
accurately corresponded with fertility through the logistic regression model. Receiver operating
characteristic (ROC) curve analysis showed that the cut-off value of sperm CFTR expression level for
fecundity prediction was 43.75%. Furthermore, cumulative pregnancy rates (CPRs) of CFTR >
 JURXS DQG &)75   JURXS GXULQJ WKH IROORZ-up periods were 80.6% and 49.3%
respectively. Meanwhile, the mean time to pregnancy 773 RI&)75JURXS  
was significantly longer than that of CFTR > 43.75% group (16.46 ± 2.42). Therefore, sperm CFTR
expression level is relevant to fecundity of healthy couples and shows potential predictive capacity of
fecundity.
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Abstract
ObjectiveMulti-walled carbon nanotubes (MWCNT) are one of the most widely used
manufactured nanomaterials to which workers and the general population will be increasingly
exposed in coming years.MWCNT has a fibrous structure and physical properties similar to
asbestos and have been shown to induce malignant mesothelioma in rats and mice.
MWCNT-7has been classified as possibly carcinogenic to humans by IARC (Group 2B),
ZKHUHDV RWKHU W\SHV RI 0:&17 KDYHQ¶W EHHQ GHFODVVLILHG GXH WR ODFN RI GDWD IURP
epidemiologic studies aQGLQVXIILFLHQW PHFKDQLVWLF HYLGHQFH7KH PHFKDQLVPV RI 0:&17¶V
carcinogenesis are still largely unexplored.MethodsIn an effort to uncover the mechanism of
carcinogenic potential of MWCNT,MeT-5Acells were subjected to one type of fibrous
straight MWCNT (Aldrich 659258) exposure for one year.Cell malignant transformation was
conducted according Chemicals--Test method of in vitro mammalian cell transformation.The
malignant transformed MeT-5A cells (named as MCN-MeT-5A cells) was confirmed by the
soft agar colony formation assays.The ratio of apoptotic cells was measured byflow cytometry.
The miR221, annexin A1 mRNA and Annexin 1 protein expression levels was examined by
PCR or WB, separately. The cell migration ability was detected by wound-healing assay.
ResultsThe MeT-5Acells was finally neoplastic transformed (MCN-MeT-5A) marked by the
anchorage-independent growth, apoptosis resistance, increased cell proliferation and cell
migration, etc.
Along with the prolonged exposure time, miR221 decreased
time-dependently, meanwhile theannexin A1 mRNA and the Annexin 1 protein level
increased accordingly. Both miR221 and the Annexin 1 played roles in cell migration
perturbation by MWCNT. Of note, miR221 inhibited cell migration through increasing the
Annexin 1 expression in MCN-MeT-5A cells.ConclusionMWCNT is carcinogenic in this
study, and miR-221 may act as a potential new intervention target through carcinogenesis of
MWCNT.
Key words:Multi-walled carbon nanotubes (MWCNT); Chronic Exposure; Neoplastic
Transformation; miR221; Annexin 1
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Abstract:ObjectiveTo analyze the molecular genetic basis for Ael08 allele of ABO blood
group. Methods The ABO group antigens on red blood cells of the proband were identified by
monoclonal antibodies and the ABO antibody in se- rum was detected by the standard A, B,
O cells. The weak antigen on RBCs was detected by absorption-elution test. Exon 5 to exon 7
encoding region ofABO gene was amplified by polymerase chain reaction 㸦 PCR 㸧 and the
PCR product was se- quenced directly for exon 6 and 7 after double enzyme digestion. The a
mplified product for exon 5 to 7 was also cloned by TOPO TA cloning sequencing kit to split t
he two alleles apart and the chosen colonies weresequenced bidirectionally for ex- on 5 to 7 o
f ABO gene. The samples of the father and brother of the proband were collected, then the blo
od group serological test and sequence analysis for exon 6 to 7 of ABO gene were performed.
Results Weak A antigen was found on the red cells of the proband,identified only by absorptio
n-elution test and there was and-B and weak anti-A antibody in his serum. There was 261G de
letion heterozygote and 297A/G in exon 6 and 467C/T,646T/A,681G/A,771C/T,829G/A,804i
nsG/G heterozygotes in exon 7 by directly DNA sequencing. After claning and sequencing, on
e common allele O02 and a novel ABO allele were obtained, the latter was nominated as Ael0
8 by dRBC NCBI. The sequence of Ael08 has one nucleotide change at 804 position G inserti
on compared with that orA102 ,which results in reading frameshifi and encoded a product 37
amino acids longer than that of A1 transferase. The Ael08 in the proband was inherited from h
is father by family investigation. Conclusion A novel allele Ael08 was identified and insertion
G at position 804 of N-acetyl-galactos-aminyltrans- ferase gene 㸦A gene㸧 can result in Ael
phenotype.
Key words:Ael phenotype; ABO gene; Anti-A; Novel allele
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Objective㸸To find the S-phase kinase-associated protein 2 (Skp2) targeting drugs, the
co-immunoprecipitation and mass spectrometric analysis was carried out to obtain the
Skp2-binding proteins. Methods: The co-immunoprecipitation system was established by
co-immunoprecipitation and western blot assay; the specific protein gel of Skp2-binding
proteins was obtained by PAGE electrophoresis and silver staining assay; the potential
Skp2-binding proteins was identified by mass spectrometric analysis; and the GO(Gene
ontology) analysis and KEGG analysis was carried out by bioinformatics technique. Results:
A total of 563 proteins were identified by mass spectrometric analysis, and 270 proteins
with high credibility were obtained after screening. The GO analysis and KEGG analysis was
carried out for the 270 proteins. Conclusion: The results of mass spectrometric analysis and
bioinformatics analysis were consistent with Skp2 biological features; we plan to select
interesting proteins according to its function for the following validation experiment and other
research.
Keywords: S-phase kinase-associated protein 2 㸹co-immunoprecipitation 㸹cervical
cancer㸹binding-proteins.





Fig.1 The expression levels of SKP2 protein in HeLa cells

Fig 2. The SKP2-bing proteins were obtained by coimmunoprecipitation assay





Fig 3. SKP2-binding proteins were identified by silver nitrate staining

Fig 4. The cellular functions and signaling pathways involved in SKP2 binding
proteins analysed by bioinformatics
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Abstract Trichosanthin (TCS) is a plant type I ribosome inactivating protein extracted from a traditional
Chinese medicinal herbs Trichosanthis Radix as a licenced anti-tumor injection. However, the existing
TCS injection is with such shortcomings as cytotoxic effects on kidney and insensitive to a wide type of
tumors due largely to the differential distribution of TCS receptors on cells. In the present study, the gene
encoding supercharged green fluorescent protein (+36GFP), a newly designed protein with the most
potent cell-penetrating capacity, was fused with the gene of TCS and the fusion gene encoded protein was
expressed and purified using the E.coli system. It was found that the expressed fusion protein
+36GFP-TCS could penetrate into the targeted cells with very high efficiency, leading up to 100 times
enhanced anti-tumor effects on multiple types of cancer cells, compared with the natural TCS.
Importantly, as low as in the concentration of 10-50nM, the +36GFP-TCS protein still showed an
apparent tumor-killing activities while natural TCS protein lost such activities in the same concentration.
In addition, the experiments shown that tumor-killing activities of the +36GFP-TCS was mediated by
inducing apoptosis as demonstrated by increased caspase3/7 levels in the cells treated by +36GFP-TCS.
Meanwhile, tumor-killing by +36GFP-TCS seemingly was tumor type-independent because its
tumor-killing effectiveness was similar to both A549 human lung cancer cells and B16 mouse melanoma
cells. In conclusion, our novel genetically engineered +36GFP-TCS fusion protein overcomes the
drawbacks of existing natural TCS protein with greatly enhanced potency and enlarged spectrums of
anti-tumor and may find its potential application as a novel anti-tumor drug in clinical settings.
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Abstract
Objectives: Cisplatin (DDP) treatment is primary modality for non-small-cell lung cancer
(NSCLC) chemotherapy. However, patients benefited from DDP treatment limitedly due to the
DDP resistance. Brother of Regulator of Imprinted Sites (BORIS) expresses abnormally in
NSCLC. Whether BORIS involved in DDP resistance of NSCLC is undetermined.
Materials and methods: The expressions of BORIS in 156 NSCLC patients who received
DDP chemotherapy were analyzed. To study the function of BORIS, BORIS was silenced or
over-expressed in NSCLC cell lines including DDP resistant cell line. The regulations of DNA
repair genes were evaluated. At the end, the correlation between BORIS and outcome of DDP
chemotherapy was validated in clinical patients.
Results: We found high BORIS expression correlated with short survival in female NSCLC
patients but not in male who received DDP chemotherapy. BORIS declined from prospective to
retrospective collected tissue when the NSCLC patients responded to DDP chemotherapy. The
study on cell lines indicated that A549/DDP (DDP resistant A549 cell line) expressed relative
higher BORIS than A549 parental cell and DDP treatment promoted the expression of BORIS.
BORIS knockdown inhibited the proliferation of NSCLC cells, enhanced the sensitivity of
A549/DDP to DDP treatment and induced DNA damage. Reversely DDP induced DNA damage
was suppressed by BORIS over-expression. The excision repairing gene ERCC1, which is
regulated by BORIS, might be the assistant for DDP resistance.
Conclusion: Our data suggested that BORIS suppressed DNA damage and promoted the
progression of NSCLC and DDP resistance, which indicated its potential in NSCLC prognosis
and therapy.
Keywords fusion gene, colorectal carcinoma, Brother of the Regulator of Imprinted Sites,
5̻ aza̻ 2'̻ deoxycytidine, HCT116





