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Message from the President
Gifu Pharmaceutical University Paves the Way for the
Next Generation

The COVID-19 pandemic has not only severely impacted our society and economy, but also has disrupted the
academic and research fields. As for Gifu Pharmaceutical University (GPU), we were able to introduce online education
for the first time. We will continue to take practical measures against the novel coronavirus infection with the safety
and security of our students and faculty as our top priority.

GPU is a public university located in the city of Gifu, and supported by Gifu City. Gifu College of Pharmacy, the
predecessor of GPU, was founded in 1932 and established as a university in 1949. Considerable efforts have been made
over the past 89 years in order to achieve excellence in our university research and education. Our motto “strong, fair,
and bright students” represents our founding spirit and guides our contribution to humanity. GPU has been educating
and encouraging students to contribute to social health and welfare based on the Green Pharmacy concepts of
environmentally friendly chemical product and process design.

We are proud to say that more than 12,000 of our graduates have been active in a wide range of pharmaceutical
industry fields. These include pharmaceutical companies and pharmaceutical distributors; medical institutions, such as
hospitals and pharmacies; administrative agencies, such as national and local governments; as well as universities and
research institutes.

Focusing on our educational mission, we have recently introduced a number of innovations. Starting with the 2017 entrance
examinations, we have integrated our pharmacy department into a six-year system that prepares all our students to take the
national examination after graduation. Maintaining our long history and tradition of fostering researchers involved in drug
discovery and development, we established two new courses, the Medical Pharmacy Course and the Drug Discovery and
Development Course. Based on the belief that “education and research grow from tradition,” we are conducting a wide range of
research related to drug development and drug discovery, from basic pharmaceutical sciences such as chemical substance
discovery to clinical pharmaceutical sciences such as clinical trials. In addition, to promote research that can appropriately
respond to the needs of society, we have established five endowed chairs with support from private companies, and will establish
a “Joint Research Chair” in 2021. In addition, in 2008, we established the “The United Graduate School of Drug Discovery and
Medical Information Sciences, Gifu University” in collaboration with Gifu University’s medical and engineering education and
research organizations and conducting research on safe and effective personalized treatment. Furthermore, we have made
cooperative agreements with Nagoya University Graduate School of Medicine, Nagoya University Graduate School of Drug
Discovery Science, and Nagoya City University to strengthen collaboration in drug discovery research, exchange researchers,
and promotion of the mutual use of research facilities and equipment. We remain committed to our promise that GPU’s research
and educational facilities be a benefit to the local community, pharmacies, government agencies, and corporations. For the
general public, this commitment takes the form of lifelong learning through public lectures. For local pharmacists, we will
reinforce and expand their knowledge base by providing continuing educational courses. For government agencies and
corporations, we will continue to work cooperatively with both on science and technology projects to our mutual benefit.

In order to further promote international exchange in a globalizing society, we have signed academic agreements
with ten universities, including China Pharmaceutical
University and the University of Florida. These agreements are
facilitating development of the human resources required to
meet the demands of this global society through joint research
and student exchanges.

GPU continues to encourage the key elements of

education, research, and social contribution to provide high
quality education supported by the advanced research.
Accordingly, we intend to make the results of our
advancements in education and research in drug discovery
and other fields worldwide available. At GPU, we remain
committed to developing an even stronger university that
paves the way for the next generation by fostering world-
class pharmacists and researchers (pharmacist-scientists).

3% The University Song
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1932 The University started as Gifu College of Pharmacy previously located in the Kokonoe Cho area of Gifu City.
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The University at the time of the establishment

1949
1953
1965
1977
1982
1990

1997
1998
2006

2009
2010

2012
2012
2014

2017
2017

The College was reorganized into Gifu Pharmaceutical University (GPU).

GPU began its Master's program in the graduate school.

GPU began its Doctoral program in the graduate school.

Kawashima Memorial Experimental Farm at Nenohara was established.

GPU celebrated its 50th year foundation as a leading pharmaceutical university in Japan.

The Institute of Biological Pharmacy was established to promote research on pharmaceutical sciences
related to biotechnology.

The Murayama Informational Education Center was established

Gifu Pharmaceutical University established its own pharmacy to better prepare future pharmacists.

Two Departments, the Department of Pharmacy and the Department of Pharmaceutical Science were
reorganized introducing the new six-year pharmaceutical program.

The new campus building was established in Daigaku Nishi, Gifu-city.

The head office, laboratories and the administrative offices of the university were moved into the new
building.

Four-year Ph. D. course at Graduate school was established.

The 80 anniversary of the foundation was conducted.

The inter-university collaborative double degree program between GPU and Chukyo University was
established in order for degrees awarded upon the Ph.D. in Pharmacy or Pharmaceutical Science and the
MBA (Master of Business Administration).

The student applications for Department of Pharmaceutical Science were suspended.

The mobile pharmacy automobile “Mobile Pharmacy” was introduced.
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EI EFR Department of Pharmacy
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Introduction of Department of Pharmacy

In the Department of Pharmacy, we aim to nurture students with skills, knowledge and professionalism
regarding dispensing and patient care at clinical sites. Students are updated with the latest technology in the
medical science fields and adapt to any changes which may occur in the work place. Graduates, once passing the
National licensure, are able to find employment as professional pharmacists working on medical teams dealing with
patients. We stress a humanistic approach based on high ethical standards. Some students also find work as civil
servants in public health, private companies and industries that focus on pharmaceutical research.

Through an extended six-year curriculum and internships at our own pharmacy, pharmacies, and hospitals,

students acquire knowledge from basic to applied as well as skills which are required in the advanced medical field.
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The special curriculum consists of two studies: common and course studies. Students learn common studies
throughout their years of study; however, course studies will be divided into two sub-courses which is one of our
unique educational features. Students are required to select the course they wish to study further in their third
year. The first sub-course is called, the “Clinical Pharmacy Course.” After graduating from the Clinical Pharmacy
Course and obtaining a license as a pharmacist, students start their careers mainly in hospitals, drug stores, and
clinical pharmacy industries (advanced or local medicines). Students are also expected to work in the
pharmaceutical affairs as civil servants or leading work forces in private companies. The second sub-course is
called the “Drug Discovery and Development Course” which develops researchers to work in pharmaceutical,
chemical, food, or cosmetics industries as well as in the related fields of manufacturing, engineering, and sales. All

students must choose from either course to fulfill requirements in their third year of university study.

GIFU Pharmaceutical University




EEEFI—X

[ g — A | Tld, FEEOIETED & e o O W& L 7 S22 B P AR R
BT, BRRHY (S DR PR REEICE S T TIRASBRL, 3512, B
NELToE» NHE, SWmEBIZREER T2 2 LI12L), ERSETH
MBRSEAN L L TREFEANL T 1 v o I FEER TS 2 EHI NS
FHIMOBRZ Hig L 3 72, 7B R B THAM O E15 2 2
WETHEEF - BRI CHECE 2 MMOBERbHIRL £ 3, Aa—
ADWE T HEIL, FAE L CTEISHERLHER TOMKER (REEREE, Hi
R ERH T OFF B L OEETHO K5 CIEET 5 2 L RS
NEdo Tz, KRBl EIRICEA L, X0 SERAR S BEe. Bl T
W 2D 80 % I, REM R, TIHRETE 2 28 L 9.

Clinical Pharmacy Course

In this course, we strive to develop students knowledge and skills
from basic to advanced subjects in pharmacy. Students need to stay
abreast of new technology and constitute professional behavior and a sense
of responsibility and morality required in clinical pharmacy. We ask
students to demonstrate thoughtful and appropriate problem-solving skills
as pharmacists and show sensitivity and compassion for individual needs at
all times. They are eligible to work in the forefront of administrative bodies
of pharmaceutical firms, life and environmental organizations or
pharmaceutical related institutions where the national pharmaceutical
licensed pharmacists are required. Graduates are also expected to work
mainly in hospitals or departments of clinical pharmacies at drug stores
(advanced or local medicines), civil servants in public health, private
companies and industries. Moreover, many of our graduates continue their
research at the Masters and Ph.D. courses to gain higher skills and take up

positions as instructors or researchers at leading institutions.
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Drug Discovery and

Development Course

In this course, we nurture students to become drug discovery and
development researchers at pharmaceutical companies, those who can
contribute to clinical development and strategic scheme to deal with
globalism, and perform as specialists in regulatory science and researchers
at national facilities or universities. Through the early on-site training at
hospitals and drugstores, students develop high responsibility and morality
and can prioritize patients’ benefits and meet their demands with care.
Students who complete this course mainly work as researchers or
engineers at pharmaceutical, chemistry, food, or cosmetics companies. Also,
the graduates will be involved in manufacturing and engineering, academic
studies, or in sales at some drug related national or private firms.
Moreover, many continue their research at Ph.D. courses and acquire more
advanced research and development skills; also, they are most likely to be
on demand in the drug discovery team at pharmaceutical companies and

laboratories.
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GPU offers opportunities for faculty members
to be delegated to universities or research
institutes overseas and also accepts professors and
researchers from all over the world. GPU has
especially established strong relationships with the
Pharmaceutical University of China and Zhejiang
University by exchanging faculty members or
students. We have also established overseas
scholarships for undergraduate and graduate
students to study abroad using the foundation
donated by an alumnus, Mr. Hajime Murayama in
2013. With this scholarships, students have been
visiting University of Florida and developed

cultural understanding.

AL AR
Zhejiang University

REERKAFE
Pharmaceutical University of China

70U SRFREY
The University of Florida, College of Pharmacy
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Laboratory Organization

Bioactive Molecules

Pharmacognosy

Pharmacology

Pharmaceutical Analytical Chemistry

Biopharmaceutical Sciences

Hygienic Chemistry and
Molecular Toxicology

Biochemistry

Microbiology and Immunology

Biomedical Pharmaceutics

Pharmaceutics

Clinical Pharmaceutics

Medical Therapeutics and
Molecular Therapeutics

Pharmacy Practice and Science

Community Pharmacy

Clinical Pharmacy Studies

Drug informatics

Pharmacy Practice and Social Science

Global Regulatory Science

Organic and Medicinal Chemistry

Pharmaceutical and Medicinal Chemistry

Organic Chemistry

Pharmaceutical Synthetic Chemistry

Biofunctional Evaluation

Molecular Biology

Molecular Pharmacology

Immunobiology

Drug Delivery Technology and Science

Pharmaceutical Physical Chemistry

Pharmaceutical Engineering

Specialized Education

Radiochemistry

Medical Herb Garden

Natural Resources

Basic Education

Scientific English Studies

Math Studies

Health and Sport Science

Funding of Science

Cosmetic Health Science

Community Healthcare Pharmacy

Biomedical Research

Home Team Care Pharmacy

Advanced Pharmaceutical Process Engineering
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oyama@ aben@ haba@

*Add gifu-pu.acjp after @
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The Laboratory of Pharmacognosy has studied on flavonoid chemistry as a core research subject for more
than half a century. So far, hundreds of new flavonoids have been discovered from Epimedium, Euchresta, Sophora,
and so on. Currently, we broaden the target compounds to enrich our repository for discovering drug candidates.
For examples, a-pyrones from Cryptocarya and quinolinone-coumarin conjugates from Melicope have unique
structures and showed anti-carcinogenic activity. Considering constantly advancing genetic classification and
chemosystematic information, we prospect academically curious plants whole year round. Thanks to abundant
nature in Gifu, we are able to access varieties of plant resources. As of now, approximately 20 undergraduate
students deal with phytochemical investigation of their own plant species for graduation. No less than 15 families
(Hypoxidaceae, Hamamelidaceae, Cyperaceae, Cyclanthaceae, Asteraceae, etc.) are studied simultaneously to yield
various categories of plant metabolites (flavonoids, norlignans, dibenzofurans, styrylchromones, etc.).

In addition, reevaluation of domestic edible plants applicable to the Mino Medicinal Cuisine is a challenging

approach to accomplish the Sustainable Development Goals in our local society.

THFEERRE Research Objectives

1. EREMOHRER CALFERBSFEICET 5%
Exploration of useful plants in consideration of chemosystematics
2. WM RHENMDO DB CABSHENICEA T 2%
Isolation and elucidation of plant secondary metabolites
3. BB OENERDICHEREICET MR
Sustainable development of domestic plant resources in Gifu region
4. A2FK0I 7 A ERAVWEEERRES L UCBEDEBOZER S 2

Multicomponent analysis of plant materials using MS- and/or NMR-based metabolomics

BRIEDIAFTAL R Research Publications

1. Zhanzhaxina A.Sh., Seiilgazy M., Jalmakhanbetova R.I., Ishmuratova M.Yu., Seilkhanov T.M., Oyama M.,
Sarmurzina Z.S., Tekebayeva Zh.B. Suleimen YeM., Flavonoids from Pulicaria vulgaris and their antimicrobial
activity, Chem. Nat. Compd., 56, 915-917 (2020).

2. Bae J-Y., Avula B, Zhao J., Raman V., Wang Y.-H., Wang M., Zulfiqar F., Feng W., Park J.H., Abe N, Ali Z,
Khan I.A., Analysis of prenylflavonoids from aerial parts of Epimedium grandiflorum and dietary supplements
using HPTLC, UHPLC-PDA and UHPLC-QToF along with chemometric tools to differentiate Epimedium
species, /. Pharm. Biomed. Anal., 177, 112843 (2020).

3. Endo S., Matsuoka T. Nishiyama T. Arai Y. Kashiwagi H., Abe N., Oyama M., Matsunaga T. Ikari A. Flavonol
glycosides of Rosa multiflora regulates intestinal barrier function through inhibiting claudin expression in
differentiated Caco-2 cells, Nutr. Res., 72, 92-104 (2019).

4 . Mori K., Shimogomi A., Abe N., Haba M., Yoshimura T., Witono J. R., Darnaedi D., Tanaka T., Murata J., Oyama
M., Three new 5,6-a-pyrones isolated from Cryptocarya nitens, Heterocycles, 96, 1583-1591 (2018).

5.Li B, Ali Z, Chan M, Li J, Wang M., Abe N, Wu C-R,, Khan I. A, Wang W., Li S-X., Chemical constituents of
Pholidota cantonensts, Phytochemistry, 137, 132-138 (2017).

GIFU Pharmaceutical University
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Hinoi Eiichi lezaki Takashi
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55T —~ Research Interests
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Our laboratory aims to develop innovative anti-cancer drugs that target cancer stem cells and fundamental
therapeutic agents for refractory skeletal disorders, such as progressive ossifying fibrodysplasia, by taking
complete advantage of animal and cell models and clinical specimens. In addition, we are addressing the challenge
of elucidating the mechanism for homeostasis maintenance in inter-organ communications on the basis of bone

tissue.
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1) Research on innovative anti-cancer drug development targeting cancer stem cells: In recent years, cancer
stem cells have been shown to play a key role not only in the development and progression of cancer but also
in recurrence and metastases. By focusing on leukemia, a blood cancer, and intractable brain tumors, we are
striving to develop innovative anti-cancer drugs that target cancer stem cells with the aim of eradicating
cancer using animal and cell models as well as clinical cancer specimens.

2) Research on inter-organ networks and homeostasis: Recently, osteoblasts responsible for bone formation have
been reported to be essential not only for the maintenance of bone homeostasis but also for various
pathophysiological phenomena in the living body. To clarify the diverse functions of osteoblasts, we are
investigating the existence of new intercellular (organs) networks between osteoblasts (bone tissue) and

various cells (organs) in the entire body.

FHFEERRE Research Objectives

1. PARMREENE U -EHMOmY ARIRIRICET 5%
Research on innovative anti-cancer drug development targeting cancer stem cells
2. @EER Y N7 =T EERRXAFXZ Y XCEAT MR

Research on inter-organ networks and homeostasis

H’%i&@ﬁﬁ%ﬁﬁ% Research Publications

1. Tokumura K., Iwahashi S., Park G., Ochiai S., Okayama Y., Fusawa H. Fukasawa K., Iezaki T. Hinoi E., mTOR
regulates skeletogenesis through canonical and noncanonical pathways. Biochem Biophys Res Commun., 533, 30-
35 (2020).

2. 0Ozaki K, Yamada T., Horie T, Ishizaki A, Hiraiwa M, Iezaki T, Park G. Fukasawa K. Kamada H. Tokumura
K., Motono M., Kaneda K., Ogawa K., Ochi H., Sato S., Kobayashi Y., Shi Y.B.,, Taylor P.M., Hinoi E., The L-type
amino acid transporter LAT1 inhibits osteoclastogenesis and maintains bone homeostasis through the mTORCI1
pathway. Sci. Signal., 12, eaaw3921 (2019).

3. Horie T, Park G, Inaba Y., Hashiuchi E,, Tezaki T. Tokumura K. Fukasawa K. Yamada T. Hiraiwa M.,
Kitaguchi Y. Kamada H., Kaneda K. Tanaka T. Inoue H. Hinoi E., MAPK Erk5 in Leptin Receptor-Expressing
Neurons Controls Body Weight and Systemic Energy Homeostasis in Female Mice. Endocrinology, 160, 2837-
2848 (2019).

4 . Hiraiwa M., Ozaki K., Yamada T, lezaki T, Park G, Fukasawa K., Horie T., Kamada H., Tokumura K., Motono
M., Kaneda K., Hinoi E., mTORCI1 Activation in Osteoclasts Prevents Bone Loss in a Mouse Model of
Osteoporosis. Front. Pharmacol., 10, 684 (2019).

5. Iezaki T, Horie T. Fukasawa K. Kitabatake M. Nakamura Y., Park G. Onishi Y. Ozaki K., Kanayama T,
Hiraiwa M., Kitaguchi Y. Kaneda K. Manabe T. Ishigaki Y., Ohno M. Hinoi E. Translational Control of Sox9
RNA by mTORCI1 Contributes to Skeletogenesis. Stem Cell Reports, 11, 228-241 (2018).
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55T —~ Research Interests

MG LFAFIEETIE, F ¥ 5 ) —ERIKER HPLC 2 FH L7238 LWABES T2 B L. S e e T
BRSSO, BB ST, BRI FIN S SR L TV 5. BI%E L 7@ PERe il —m R R
T WA G~ =T = EERREE TR O BRI E ., BB ORE RV E L OBESITEIISH LT, EaRrR
BRIRALZEIIZE ISR L T\ 5, F72. BERALFEHIEAM & OB L 2 2 m FLEFELYRFEL T, DAV T7 4 F
FEOBAL - FICIZ KT TR R OMGEER. SN2 I L 7B RS T ORESE - BIEE 2 EoWiE b 1To T b,

ERESEERORE T, BlIE, FYET) —ERKEO—FHTHLEE I U~ T T 4 — DB S
MEEZFOZEZFH LT, MO TEHVIHEERME L EB T 2w VT M — P AT AR L2, $72. A%
FECEHMEROIEEZRE L, EGEEMREANLERAL Vw2, flzIiE SRIlHRkO 72 M7 V7 FEIUZ LS
DNA 5T 2W2E 2 BT L T b, T2 TR, MADEDSA) AZIREL LTHEELEZ 515 DNADT
M7 T e FAIMATERICE B L. BRSO % g L 3 5 R0 BEKE SO 1T T b,

T VANT 4 FEOBAL - BICIC AT THBEDREOMETIE, BEESY 20V 7 4 FEEoPHE - BILE - &
TCAROBETIREBICHEELY RITL. ZOMEPERICBNTEELREHEZRLZLTVLILEWLNILDDOH S,

We have successfully developed the high-performance separation systems involving capillary electrophoresis,
focused on the dynamic structural partitioning-phase in electrokinetic chromatography. We also develop the new
separation methods using capillary electrophoresis and HPLC integrated with sensitivity improvement of MS,
fluorometric, optical and electrochemical detections. These technologies are applied to the determination of
biomarkers, bioactive molecules in biological samples and endcrine disrupting chemicals in environment samples in
the field of life science and clinical chemistry. Especially, the advanced analytical systems based on MS technics
developed in our laboratory are applied to highly sensitive determination of DNA adducts from acetaldehyde as
cancer risk markers, and contribute to investigation of their involvement in carcinogenesis.

In addition, we also investigate neighboring group effects on oxidation and reduction of disulfide bond based on
electrochemical measurements and DFT calculation. It was found that neighboring groups can influence the
electronic states of neutral, oxidized, and reduced disulfide bonds significantly. In order to develop a new

conductive material and drugs we are currently investigating the role of this effect in biological systems.

FHFEERRE Research Objectives

1. 5MEX+ET) —BERXE Y X T LORREEGRZREANDISH
Development of highly selective and sensitive capillary electrophoresis systems and their applications in the
field of life science

2. @&ER&AEIAY NI Z T« ——BEENMETEAY X7 LOEGRFEMR. BRKIEFMREANDICH
Application of a LC-MS system in the fields of life science and clinical chemistry

3. VAINT 4 FEDEHEREDREFA LU HBERILEML2F T 2HEEMD FIBEICEAT MR
Molecular designs and syntheses of functional molecules with low oxidation potential based on neighboring
effects of the disulfide group.

4. FEETILZDORFHEADICH RS FRIR & 2 FEROERILFE
Development of electroorganic chemistry in the field of molecular science: electrochemistry for discovery and

molecular analysis of functional molecules

Haiﬁa)ﬁﬁ ?‘%EJZ% Research Publications

1. Esaka Y., Aruga H., Kunishima S, Yamamoto T., Murakami H, Sawama Y., Sajiki H. Uno B., Preparation of N*
Ethyl-2’-deoxyguanosine-d4 as an internal standard for the electrospray ionization-tandem mass spectrometric
determination of DNA damage by acetaldehyde, Anal. Sci., 36, 877-880 (2020).

2. Yamamoto, T. Sakamoto, K., Esaka, Y., Uno B., Highly Sensitive Fluorescence Detection of Daptomycin in
Murine Samples through Derivatization with 2,3-Naphthalenedialdehyde, Anal. Sci., 36, 1285-1288 (2020).

3. Esaka Y. Kunishima S, Aruga H, Yamamoto T. Murakami H, Teshima, N., Uno B., Preparation of Cyclic-1, N*-
propano-2’-deoxyguanosine-d; as an Internal Standard for ESI-MS/MS Determination of DNA Damage from
Acetaldehyde, Anal Sci., 35, 1393-1397 (2019).

4 . Sakai Y. Murakami E., Kato H., Ohyama K., Esaka Y., Yamamoto T, Hagihara, M, Mikamo H., Uno B., Feasibility
of trypsin digestion as a sample preparation for daptomycin quantification in murine skeletal muscles, Biol.
Pharm. Bull. 42 (5) 751-757 (2019).

5. Murakami H., Tomita H., Aoyanagi T., Sugita T, Miki Y., Esaka Y., Inoue Y. Teshima N., Effects of pendant-like
hydrophilic monomers on the adsorption properties of reversed-phase-type sorbents for solid-phase extraction,
Anal. Chim. Acta 1075 106-111 (2019).

6. Esaka Y., Hisato K., Yamamoto T. Murakami H, Uno B., Evaluation of Type-A Endonucleases for the
Quantitative Analysis of DNA Damage due to Exposure to Acetaldehyde Using Capillary Electrophoresis, Anal.
Sci., 34 (8), 901-906 (2018).

7. Murakami H., Horiba R, Iwata T. Miki Y., Uno B, Sakai T., Kaneko K., Ishihama Y. Teshima N., Esaka Y,
Progress in a Selective Method for the Determination of the Acetaldehyde-derived DNA Adducts by Using
HILIC-ESI-MS/MS, Talanta, 177, 12-17 (2018).
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ffF T —~ Research Interests

BEFMRE T, ALFWED ) A7 72 A X Y SAOEW T &I, LAY E OB O I R & 4R
iz 179 720 OFERE DS = | METFUEETNVEW R G FEWFNTFE A X =Y Y 7 iz W TTo T,
FBUED 2 BZ OREZENBRE SN TV LN EALF W ERE OB REZ 5 729012, BNZHEEE N L7z
ARFENC B AW ZE R bR B & O LR B OB 2158 %2 17> T\ %,

EHICHFIRETIE, [BAZHEREZ N LA WEOAMRZEICET 2078 12O THE JEREKRY) BLY
AV AN RV bR & OEBEERINIGE & BRI IR L C\wbe btk oAz ik, )2tz A b
a7 MR ERT 7VvAL Y -9- ¥ X7 2/ =) (BHPF) HXy bR N VOHRIKHIIAFFE L BIHFEAEHEE 5
29 LR E R L7z BHPF IZOWTIZZDEE ) A7 RHEICHET 23 EN &L o722 &5, Nature
Communication FEICHHE S 7224547 — ¥ ¥ Nature Asia Website D/ 7 A4 MEEIZILY) BiP s, R D E
HxED w5,

For contributing toxicology, especially risk assessment of chemical substances, we are analyzing toxicological
mechanisms and developing a novel toxicity test method of chemical substances using molecular biological
techniques, imaging technology and transgenic animals. In addition, to solve the problem of endocrine disrupting
chemicals which are still a concern for health hazards, we are also conducting research on biological impacts via
nuclear receptors and on the mechanisms of sex development and disorders of sex development.

Furthermore, we are conducting international collaborative research with China (Peking University) and
Portugal (University of Porto) on “the biological impacts of chemical substances via nuclear receptors . By the joint
research with Peking University, we found that the Fluorene- 9 -bisphenol (BHPF), a potent anti-estrogen, is present
in the drinking water of plastic bottles and can induce reproductive toxicity. Since the toxicity of BHPF had not
been understood at all, our paper published in Nature Communication was highlighted in the Nature Asia website

and it is still attracting worldwide attention now.

FHFEEERE Research Objectives

1. BASREGREZN L IAEEMEOEFRTZEICET MR

Studies on the biological impacts of chemical substances via nuclear receptors
2. M A=Y TR EICHA L -FHEESHHEFEDRR

Development of a novel toxicity test method using imaging technology

3. MBS UESMERBICET 2K

Studies on the mechanisms of sex development and disorders of sex development

URL: https://www.natureasia.com/en/research/highlight/11678

Nature Asia THLV) EIf 5 h/-58%

N h L GULFIE TH 2 54 F X2 ix. HRE
rZ2tuasry (E2) OFRICEELS 250, 20
VERIIHRZRFIC L > TRRD 2 ENT R bu sy Vs
LR=F =T AL A A=V Y THfi# w52 LT
MOTHS D E %5720 (J. Hazard. Mater., 2020)

4 . EAEDIREBICEEHEREDEL Y ICET 2%
Studies on the relationship between diseases and biological responses induced by environmental stress
5.1t EIC & 3 KEREM S L U REEEIELTHEAE D EZRR

Studies on the mechanism of skin sensitization and immune system modification by chemicals

%ﬁ@ﬁﬁ%ﬁi* Research Publications

1. Yoshida, L7, Ishida, K., Yoshikawa, H, Kitamura, S, Hiromori, Y., Nishioka, Y., Ido, A., Kimura, T, Nishikawa, J.I,
Hu, J., Nagase, H., Nakanishi, T., In vivo profiling of 2,3,78-tetrachlorodibenzo-p-dioxin-induced estrogenic/anti-
estrogenic effects in female estrogen-responsive reporter transgenic mice, /. Hazard. Mater., 385, 121526 (2020)
(" Equal contribution).

2. Uruno, A.f, Matsumaruy, D.", Ryoke, R, Saito, R, Kadoguchi, S, Saigusa, D., Saito, T., Saido, TC., Kawashima, R,
Yamamoto, M., Nrf2 suppresses oxidative stress and inflammation in app knock-in Alzheimer’s disease model
mice, Mol. Cell. Biol., 40, e00467-19 (2020) (" Equal contribution).

3. Hu, W, Jia, Y., Kang, Q. Peng, H., Ma, H.,, Zhang, S., Hiromori, Y., Kimura, T., Nakanishi, T., Zheng, L., Qiu, Y.
Zhang, Z., Wan, Y., Hu, J., Screening of house dust from Chinese homes for chemicals with liver X receptors
binding activities and characterization of atherosclerotic activity using an iz vitro macrophage cell line and
ApoE ' mice, Environ. Health Perspect, 127, 117003 (2019).

4. Capitao, A., Lopes-Marques, M., Ishii, Y., Ruivo, R., Fonseca, E., Pascoa, I, Jorge, R., Barbosa, M., Hiromori, Y.,
Miyagi, T., Nakanishi, T. Santos, M., Castro, LF., The evolutionary exploitation of vertebrate peroxisome
proliferator-activated receptor y by organotins, Environ. Sci. Technol., 52, 13951-13959 (2018).

5. Zhang, Z., Hu, Y., Guo, J., Yu, T. Sun, L. Xiao, X., Zhu, D., Nakanishi, T., Hiromori, Y. Li, J., Fan, X, Wan, Y.,
Cheng, S., Li, J., Guo, X., Hu, J., Fluorene-9-bisphenol is anti-oestrogenic and may cause adverse pregnancy
outcomes in mice, Nat. Commun., 8, 14585 (2017).
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LAFZEE Tl REDOIEICE L G THRFOMI L, ZIHEDWH LB - GFEOM%EZ HIEL. LTo

32D T =TI MATN S,

1. f87% EOBBICBT 5 MRS 5T O 2H SRR & e O MRIT 1 R R0 PR A (R e 1 12 5t [ 7 B2
il (A NP xv s vay) BREL, Mlame Mg T EEE L T 5, SN E TICAIFRE T,
FAMNI Y v a YVEREFOsO—T 1 U, BMETRERHTALIEEER Lz, 22T WIIBITA
I =74 ¥ OFFEEBNRE 2 I L, BEREHE2UET 2R OB LA TV S,

2. HLERREIBIZBIT 5 A 4 Yk R ORRE - 5B - RTEO IR B3 2058 © MR L3Rk 2 2o 1
FTrFX AN NI VAR =DEHLTBY) ., WEORHEEREIHAE L S SN T, ATEEER
BEWBWTHILEDA F v F X 2 b TV AR—F —DFEEPRE IR MRADER AT AY T AHEE NS,
T, ERICBWT, A4 Y F v RVITHII LR N ) TR B HEC ST 50 RFZEE Tld. 1 4 Vifkik
OFRRERE LB L OBBRE N, ZOEEEOBZFEMZEICI Y A TV,

3. EEVAEFAREORE 2 & LR BGREORS - MENIEEELZA PLARETTHY, ¥ /37 EOE
I TOT TV — LRt — N7 7 V= EOHERECHIRILER IC & o THERE STV, TS DRk
MR E R &%  ORBOFHICEBT 52— T, EMARANISTREGHENT 2 2 LI L o TEOBES
PUERITE LR EORR L %o 22Ty VRS ML Lz A v 2 TABEFER RRILEW~DOFEREVEN
MMz & > T, 2O &) REFEEHEFE O % & CHHEORIZIMY HLATW S,

In this laboratory, we aim to elucidate the molecular mechanisms underlying disease pathogenesis and to
provide new diagnosis and treatment based on the findings. Three major projects are described below.

1. Elucidation of mechanisms underlying abnormal expression of cell adhesion molecules in cancer. Epithelial cells
form tight junction (T]) with neighboring cells. T] regulates cell proliferation and paracellular transport of
molecules. We found that some claudins, T] proteins, show aberrant expression patterns in cancer cells. We
explore oncogenic roles of claudins and develop novel claudin-targeted drugs.

2. Studies on function, expression, and localization of ion transporters in intestine and skin. Many kinds of ion
transporters are expressed in the plasma membrane and each function is mutually regulated by each other.
The abnormal expression of transporters was observed in lifestyle-related diseases and disrupts homeostasis in
the body. Some ion channels are involved in the regulation of differentiation and barrier in the skin. We aim to
elucidate the correlation between dysfunction of transporters and diseases, and develop new medicines.

3. Development of therapeutic drugs targeting abnormalities in homeostasis. Cells are exposed to various stresses

simultaneously, and protein homeostasis is maintained by self-cleaning mechanisms such as proteasome and

ZH : EERIC B T3 07 ¢ P ORKER. A IFMEEERER E L LRIEORN

autophagy and antioxidant mechanisms. Abnormal activation of the mechanisms in cancer cells causes cancer
deterioration and anticancer drug resistance. Therefore, we are studying on the development of therapeutic
agents that lead to dysregulation of homeostasis in cancers by in silico drug discovery methods and adding

functionalities to natural compounds.

FHFEERRE Research Objectives

1

2.

B EDRBICH T MREEE S TORBEEEHEDERR

Elucidation of mechanisms underlying abnormal expression of cell adhesion molecules in cancer

HILEXPEBICH T 51 4 P EnkAOREE - 1R - BEOHEEBICE YT 2%

Studies on function, expression, and localization of ion transporters in intestine and skin

VERMHISEEORE 2R & LU REBIAREDORSRE

Development of therapeutic drugs targeting abnormalities in homeostasis

Esiﬁo)ﬁﬁ%ﬁﬁ% Research Publications

1.

2.

3.

Nasako H., Akizuki R., Takashina Y., Ishikawa Y., Shinoda T., Shirouzu M., Asai T. Matsunaga T., Endo S., Ikari
A., Claudin-2 binding peptides, VPDSM and DSMKF, down-regulate claudin-2 expression and anticancer
resistance in human lung adenocarcinoma Ab549 cells., Biochim. Biophys. Acta, 1867, 118642 (2020).

Endo S., Oguri H., Segawa J., Kawai M., Hu D., Xia S, Okada T., Irie K., Fujii S., Gouda H., Iguchi K., Matsukawa
T. Fujimoto N, Nakayama T., Toyooka N., Matsunaga T. Ikari A., Development of novel AKR1C3 inhibitors as
new potential treatment for castration-resistant prostate cancer, /. Med. Chem., 63, 10396-10396 (2020).
Takashina Y., Ishizuka N., Ikumi N. Hayashi H. Manabe A., Hirota C. Tabuchi Y. Matsunaga T. Ikari A.
Upregulation of claudin-7 expression by angiotensin II in colonic epithelial cells of mice fed with NaCl-depleted

diets., Int. J. Mol. Sct., 21, 1442 (2020).
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BIFFEE T, BIYEDFIERCTE LD BRI HIZDIHNT . 7 27 F ¥ RALAREEOFIEZT> T b ERZE

T—=<IELL T,

1.

FA M ATOTANVA (CMV) (F, RIS LB 2 L CRIBICEG: GeRMRG) + 5. FRETIRHAR
30012 1 NIZIEGe S HL &AL, B R o0 3 BIFREE AV5e i R R R B 2 BAE 9 5o Mgl o OMER - JRE%
LTI SRS T 272907 7 F Y HEDHETH 1) . /NE) THE— CMV DI 8IR G & REERT 231 e 7 £
VEY METILV (K1) 2HWT, 7757 YORBMEEZIT> TWd, S50, MMz 85l 2 Bl L <%
FEDLEFY A VA ZVERLL, gD T, JAHRIC BT 2 AR B, MRR I O SHER R . 16 BB 5 O
[0S B 7 & % FRATT L TV %6

CHTBELY AV ZEEOBRER & £ OERRT OB A MR R A )V AREGSE I ) SIE B 5 2 & 3 EIRE

SN D IEBEME AN % & ORRERHIi 24T > TV %,

NEROIEFT 7 F 2 TIIIREAROR AT 2 2 AR TORGBAEZ RS ) . ZO720RET 7 F > D%

WHED SN TS, ZO7OOFEREMT & LT, FURR % REEONR= A2 Loz n Ry T+ ] (BO7 2
F ) O RN R /NI E 7OV TGS L T b (X 2 13 GFERERDS DNA 7 7 F U REIENTh 5 Z L 2H L2 D).

We study molecular pathogenesis of infectious diseases, host immune responses against infectious agents, and

development of vaccines and antiviral compounds. The main on-going research projects are as follows:

1.

Congenital cytomegalovirus (CMV) infection occurs in 0.3% of all births, and causes birth defects and
developmental abnormalities in Japan. Since saliva/urine of siblings is the major source of infection, it is
essential to develop vaccines to protect pregnant women from infection. Using guinea pig models (Fig. 1), we
evaluate strategies for CMV vaccine development. In addition, we study molecular mechanisms of viral

infection, neurological pathogenesis, and viral evasion from host immune responses.

. We screen novel antiviral

compounds that can be
alternatives of the
licensed drugs and
analyze their inhibitory
mechanisms. We also
evaluate efficacy of
ingredients of Foods
with Function Claims

against inflammation

induced by bacterial or viral infections.

3. We develop oral vaccine strategies based on lactic acid bacteria as carriers for antigens and DNA vaccines in

small animal models (Fig. 2 shows that eosinophils are the main targets for oral DNA vaccine delivery using

lactic acid bacteria).

FHFEERRE Research Objectives

1.4 M AAOTAIVIDRRE - BIEHE. BEBHE. 77 F REICEAT 2R

Pathobiological and immunological studies on cytomegalovirus infection and vaccine development

2. MMM INWIEORR E(FRABEFICEY 2%

Screening of novel antiviral compounds and analyses of their inhibitory mechanisms

3. HMEEXERETHIROVIF L OREICET MR

Studies on oral vaccine strategies based on lactic acid bacteria in small animal models

BRIEDIAFTAR Research Publications

1. Noguchi K., Majima R., Takahashi K., Iwase Y., Yamada S. Satoh K. Koshizuka T. Inoue N, Identification and

functional analyses of a cell death inhibitor encoded by guinea pig cytomegalovirus gp38.1 in cell culture and in
animals, J Gen Virol, 101, 1270-9 (2020).

. Okumura M., Matsuura-Miura M., Makino R., Miura T., Noguchi K., Majima R., Koshizuka T., Inoue N,
Enhancement of guinea pig cytomegalovirus infection by two endogenously expressed components of the
pentameric glycoprotein complex in epithelial cells, Scz Rep, 10, 8530 (2020).

. Koshizuka T., Inoue N., Activation of c-Jun by human cytomegalovirus UL42 through JNK activation, PLoS One,
15, 0232635 (2020).

. Takahashi K., Orito N., Yanagisawa D., Yano A., Mori Y., Inoue N., Eosinophils are the main cellular targets for
oral gene delivery using lactic acid bacteria, Vaccine 38, 3330-8 (2020).

. Takahashi K., Orito N., Tokunoh N., Inoue N. Current issues regarding the application of recombinant lactic
acid bacteria to mucosal vaccine carriers, Appl Microbiol Biotechnol, 103, 5947-55 (2019).

. Takahashi K., Hanamura Y., Tokunoh N., Kassai K., Matsunishi M., Watanabe S., Sugiyvama T., Inoue N,
Protective effects of oral immunization with formalin-inactivated whole-cell Citrobacter rodentium on
Citrobacter rodentium infection in mice, J Microbiol Methods, 159, 62-8 (2019).

. Takeda M., Watanabe S., Katano H., Noguchi K, Sato Y., Kojima S. Miura T., Majima R., Yamada S., Inoue N,
Roles of GP33, a guinea pig cytomegalovirus-encoded G protein-coupled receptor homolog, in cellular signaling,
viral growth and inflammation 2 vitro and in vivo, PLoS Pathogens, 14, 1007487 (2018).

. Kobayashi R., Abe M., Oguri K., Torikai M., Nishimura T. Mori H., Koshizuka T., Inoue N., Analysis of
relationships between polymorphisms in the genes encoding the pentameric complex and neutralization of

clinical cytomegalovirus isolates, Vaccine, 36, 5983-9 (2018).

9. Inoue N., Abe M., Kobayashi R., Yamada S., Vaccine development for cytomegalovirus. Adv Exp Med Biol, 1045,

271-96 (2018).

10. Koshizuka T., Kobayashi T., Ishioka K. Suzutani T. Herpesviruses possess conserved proteins for interaction

with Nedd4 family ubiquitin E3 ligases, Sct Rep, 8, 4447 (2018).
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LRFFEEE TIE, FW il BE T e kR0 AR ATk 2 B A7 L CERW I P il B R B AR 1S U 25 0 & BF (il 2 A
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WANDISHNZ D B 52 EL LT D58 21T > T b,

1. PK/PGx T IZ & 2 ZEWERE R LIZ RIS 2 05 © Jbe Bkl & 3% L. HPLC, LC-MS/MS 7% & Oz %
R TMZE L 72 S I i B R B AR 2 BT RS R & SRR A EF R & OBE 2 MRET L O & 0B E 1R 20 5
it DIt % 5 A 5o

2. 6B F Ty 7B 058 RSO FEER AT BRI Ll L BB N T v 7B XU oS oEE S
K OMSESR E ML L CRER BT v 7 OARIEMEH ORSERLMHABIEICHIRY 2 £ 402, fEH X 1 = X2 0 % 3
HBo

3. HH AR T OARNEE) & VRIS A 008 Y LR AGFM OMEEH, EEEYE ST
FHEHEY OFERIEZE N D REE, SR B X ORHH A~ OPRME 2 77 = X2 2 3T U, 3 O @I % 4 7 1R
AMOAICET LT v ABEL AR D,

In our laboratory, we focus on the following research projects.

1. The research to optimize the drug prescription for each patient based on pharmacokinetics (PK)/
pharmacogenomics (PGx) analysis in collaboration with hospitals and other clinical facilities. Our combined
analysis of PGx and PK using therapeutic drug monitoring by HPLC and LC-MS/MS could be applicable to
investigate the relationship between these PK/PGx factors and clinical outcome during drug therapy.

2. The research related to new psychoactive substrates (NPSs) in collaboration with several research facilities and
local government, we try to establish the systems to monitor and identify NPSs and their metabolites in order
to prevent their illegal use. We also plan to find out the mechanisms of actions of NPSs.

3. The research to investigate the pharmacokinetic properties and the safety of drugs and functional food
ingredients; We investigate 1) the pharmacokinetic properties including hepatic metabolism and renal/biliary
excretion and 2) the drug-food interaction, in order to promote the appropriate use of drugs and to develop new

functional foods.

izl

AR %E Research Objectives

1

. BIEEWAITE RO E SR L EMBBANDRES € B8 L &R & L VERKR OB EIME

To establish the systems of therapeutic drug monitoring and its application in clinical in order for clinical

pharmacists to be positively involved in pharmacological therapy

JERREZy TEL U TORBYORE / BE EEAXHZXIALICET MR

To establish the methods for monitoring and identifying NPSs and their metabolites and to elucidate their

mechanisms of actions

 EE s LURRERBMOEGRNES) ERLMMEICET 5%

To investigate the pharmacokinetic properties and the safety of drugs and functional food ingredients

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1.

2.

3.

4.

Hori A., Sahashi H., Sano S., Matsumiya E., Ariga M., Asano A., Soda M., Goto C., Mizui T., Komeda H., Kitaichi
K., Efficacy and safety of enzalutamide in a real-world cohort of Japanese patients with castration-resistant
prostate cancer. Anticancer Res., in press (2020).

Kadomura N., Ito T. Kawashima H., Matsuhisa T. Kinoshita T., Soda M., Kohyama E., Iwaki T. Nagai H.,
Kitaichi K., In vitro metabolic profiles of adamantyl positional isomers of synthetic cannabinoids. Forensic
Toxicol., in press (2020).

Shibata Y., Miyahara Y. Sadaka Y. Yasue M. Fujimura M. Soda M., Yamamoto M., Kato H. Suzuki A.,
Tsukamoto K., Hara T. Tsurumi H. Kitaichi K., Evaluation of the effectiveness of caspofungin against febrile
neutropenia and the factors related to the alteration in its plasma concentration. J Infect Chemother., 25, 801-805
(2019).

Itabashi S, Bito R., Nishina M., Fukumoto M., Soda M., Doi M., Usui S, Kitaichi K., Determination of lamotrigine
in human plasma using liquid chromatography-tandem mass spectrometry. Neuropsychopharmacol Rep., 39, 48-
55 (2019).
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DZAL & OBEEDIY], KA 77 X~ OEFICH T 7250 FE O, PURILA P LA, PIRIEEH 26
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1. RRET I AROERIGH © 79 X3ET7 V0NV, B AT VR GALETARMETH S, 77 A~ %Ml
B L7728 &, PAMPSF R MLl FEINDL Z EPMEEIN22 D, TIATIEH LW AEREE
LTHEHSN TV S, AIFRETIE, 77 AYAEMIC L) ER SN MGEDS TREORHALT HIFL T\ 5,

2. BAIZEIRE\ZAE U 2 R 5 5 00 43 TG AR ZE IRE L 2B PN 0 HE 11 P Al e L SRR TR 5 2 W SRR A 1k o0 e
JAGEDR AU b, it WEII AN T 2IZRbE L 7PV aTFE LTERENTE Y, BEIX. BILA ML X
EHLER Y 7TV OB S HRERIIEIE O 5 FHE O FEIHIZHU ) FLA TV 5,

3. ML EO BB L LTOIE Y 2 AT 4 7 A T Y 2 37 4 7 ZIRERINC & & 5 VBEEERO
FHHEEBE TH ) . TR IMERFERDOTRE - HMEANOHEGAVRE SN TS, MEREEBEDOER & %5
IR 5~ 2707 7 — IO LBRIC BT 2 iR O BHEREL, Z¥P o474 7 AIZEHL
MELTwb,

Our laboratory is interested in how oxidative stress is related to the onset and/or progression of various
diseases including diabetes, atherosclerosis and neurodegenerative disorders. Oxygen is essential for prokaryotic
and eukaryotic cells to obtain energy. However, reactive oxygen species (ROS) are generated as by-products of
cellular metabolism of oxygen even under normal physiological conditions. These molecules are high reactive and
cause oxidative damage to cellular components, resulting in cytotoxicity. To avoid oxidative damage, cells with the
antioxidative defense systems such as antioxidants and enzymes generate ROS scavenging activity, such as
superoxide dismutase (SOD). Oxidative stress is caused by an imbalance between production of ROS and the anti-
oxidative defense systems. On the other hand, however, recent reports have demonstrated that ROS serve as
signaling molecules for altering the redox state of specific target molecules that affect cellular functions. Our
current works focus on redox regulation of cell signaling under pathological conditions and epigenetic regulation of

gene expression of anti-oxidative enzymes.

AR %E Research Objectives

1. KRET 7 X7 & B MBEE DN FiE
Molecular mechanism of cellular response to non-thermal atmospheric pressure plasma
2. NI JURRERRE2E T 31LEMDRE
Exploratory study of anti-oxidative and anti-inflammatory compounds
3. BEIMDIEFEMEREAE IR T 2 MHEMIESE D5 FHIE D REER
Zinc signaling related to neurotoxicity
4. IEY 274 7R BmEE 2 >N ERIRHI S

Epigenetic regulation of anti-oxidative enzymes

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Adachi T, Matsuda Y., Ishii R, Kamiya T. Hara H. Ability of plasma-activated acetated Ringer’s solution to
induce Ab549 cell injury is enhanced by a pre-treatment with histone deacetylase inhibitors. J Clin Biochem Nutr
67, 232-239 (2020).

2. Takemoto R, Kamiya T. Hara H. Adachi T. Lysyl oxidase expression is regulated by the H3K27 demethylase
Jmjd3 in tumor-associated M2-like macrophages. J Clin Biochem Nutr 66, 110-115 (2020).

3. Ishii R, Kamiya T. Hara H. Adachi T. Hyperthermia synergistically enhances cancer cell death by plasma-
activated acetated Ringer's solution. Arch Biochem Biophys 693, 108565 (2020).

4. Goto N, Hara H., Kondo M., Yasuda N., Kamiya T. Okuda K., Adachi T. Hydrogen sulfide increases copper-
dependent neurotoxicity via intracellular copper accumulation. Metallomics 12, 868-875 (2020).

5. Kamiya T., Tanaka M., Hara H., Yamaguchi E., Itoh A. Adachi T. Inhibitory effects of 4-hydroperoxy-2-decenoic
acid ethyl ester on phorbol ester- and TGF- f 1-induced MMPs expression. Free Radic Res 53, 1051-1059 (2019).
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High (Zn) z=F#he L-EEL&BOBYS, MIEA ML A, 3707 7OEE LR ST S OFNT L HED TV D,

The purpose of our research is to develop new effective medicine for neurodegenerative diseases. They are
amyotrophic lateral sclerosis disease (ALS), Alzheimer's disease (AD) and Parkinson’s disease (PD). Our research is
focused primarily on idiopathic basal ganglia calcification IBGC) that is traditionally called as ‘Fahr’s disease (FD).
We have been investigating IBGC from genomic studies, functional studies using iPS cells and qualitative research
data based on personal interviews. In addition, we have been working on neurodegenerative diseases from the
viewpoints of metallothionein, zinc (Zn) metabolism, endoplasmic reticulum (ER) stress and the activation of

microglia. This research is supported by the Japanese Ministry of Health, Labour and Welfare.

PiT-2 DBHERER
TR FTER RS Brain Research MR (CHRR

FHFEERRE Research Objectives

1. 77 —IViR (FSFEEMAIERREER - NS IRIZAKILIE ) ORERERR. BHAEDEIL. A
BEDFZE

The research of the pathophysiology, the accurate diagnostic methods and the therapeutic strategies on

idiopathic basal ganglia calcification (IBGC) which is also traditionally called Fahr' s disease (FD)

2. HERMERIREILE (ALS) (39 3 iPS Mg CHEME Mg 2 B U - FRAEEDFSRE
The innovative drug development for ALS using iPS cell and for stem cells

3. FIVIYNA T —REDBHIE. /N—F >V iR, ALS EOMRRHRICH 1T 5408 L -2 HmAst
DA H =X LDEFBA & Bl
The clarification of the pathophysiological mechanism and the development of new drugs for intractable

neurodegenerative diseases such AD, PD and ALS based on the aspect of the neuronal death

RIE DA TR Research Publications

1. Takase N, Inden M, Hirai S, Yamada Y, Kurita H, Takeda M, Yamaguchi E, Itoh A, Hozumi I. The Novel gem-
Dihydroperoxide 12AC30 Suppresses High Phosphate-Induced Calcification via Antioxidant Effects in
p53LMAcol Smooth Muscle Cells. Int J Mol Sct. 21(13):4628 (2020).

2. Kurita H, Yabe S, Ueda T, Inden M, Kakita A, Hozumi I. MicroRNA-5572 Is a Novel MicroRNA-Regulating
SLC30A3 in Sporadic Amyotrophic Lateral Sclerosis. Int J Mol Sci. 21 (12):4482 (2020).

3. Sekine SI, Kaneko M, Tanaka M, Ninomiya Y, Kurita H, Inden M, Yamada M, Hayashi Y, Inuzuka T, Mitsui ],
Ishiura H, Iwata A, Fujigasaki H, Tamaki H, Tamaki R, Kito S, Taguchi Y, Tanaka K, Atsuta N, Sobue G, Kondo
T, Inoue H, Tsuji S, Hozumi I. Functional evaluation of PDGFB-variants in idiopathic basal ganglia calcification,
using patient-derived iPS cells. Sci Rep. 9 (1):5698 (2019).

4. Ueda T, Inden M, Asaka Y, Masaki Y, Kurita H, Tanaka W, Yamaguchi E, Itoh A, Hozumi I. Effects of gem-
dihydroperoxides against mutant copper-zinc superoxide dismutase-mediated neurotoxicity. Mol Cell Neurosci.
92:177-184 (2018).

5. Hozumi I, Kurita H, Ozawa K, Furuta N, Inden M, Sekine SI, Yamada M, Hayashi Y, Kimura A, Inuzuka T,
Seishima M. Inorganic phosphorus (Pi) in CSF is a biomarker for SLC20A2-associated idiopathic basal ganglia
calcification (IBGC1). J Neurol Sci. 388 150-154 (2018).
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HHIMOEBICHT %L LTIE, PL—3 Y 7 LE— FRERMBRAEORIT 21T TH ) . HEEEEFICHT
HHFFEE LTl EBERLEHMOEELFTHEOMNRBFEEE LT > T\ b, EETOEENOBIEEHIIET %
WFgE e LTt SEROEEERCBEAEHR A EH L CRIRBLY CHER S 151k 4 70 R 3E 5 O SR R R EIVEFH O 7T
AT WIZER. R TUEE 72 5 EHEMBERE T 205217, ERCTEERZ AT S L CRLOEHRT AL
TLHEEMELIT> T b HEOHSWREEL R T 2078 L LCid, SEREAI O 545 R WA % WEE L. Husk
AT T VAT LAORTEREE RS ETORERRET AR SR ERKL TV b,

We focus on various problems related to pharmacy practice on community pharmacies in Japan. We handle a
wide range of research topics. Our research projects include (1) researches that directly relate to pharmacist
practice, (2) researches that contribute to the proper use of medicines at pharmacies, (3) researches on
community pharmacists and pharmacy students' education, (4) researches that investigate and examine social
issues currently related to pharmacies.

As researches on pharmacist's practice, we conduct evaluation of the effect of tracing-repot system and
telephone consultation service in pharmacies. As researches on pharmaceutical education, we examine to
effectiveness of lifelong education for pharmacists, or practical training of pharmacy students. As researches
contributing to proper use of medicines at pharmacies, we conduct researches that evaluates pharmacological
effects and side effects of various medicines by utilizing medication record in pharmacies. Also we conduct
researches to evaluate drug information required in pharmacies, and researches to create useful information for
using drugs at pharmacies. As a study to examine social issues of pharmacies, we are conducting research to

examine the distribution and regional gaps of community pharmacists in community-based integrated care system.

Gifu Pharmaceutical University Pharmacy

CEBRERMOERE ICEEL -REDBERICET MR

Scientific assessment of improvement on pharmacy practice

ERTOEEMBIEFERAEEICET 3EZERIFROBE - BEME

Create useful information for promoting proper use of medicines at pharmacies

EREHIR R EOHE T SH%

Researches to evaluate pharmaceutical education for community pharmacists and pharmacy students

CEEXREREHMICE T AN RE LR T AR

Studies to examine social issues of pharmacies, and community pharmacists

. Kohase N., Osanai A. Omata E., Shimauchi A., Ino Y. Tamaki H., Yamashita S., Noguchi Y., Iguchi K,

Teramachi H., Analysis of telephone consultations at Gifu Pharmaceutical University Pharmacy, /pn. J. Pharm.
Health Care Sci., 46, 515-21 (2020).

. Mori M., Shimauchi A., Yajima S, Nishio H, Tamaki H, Sakai C, Osanai A, Ino Y, Teramachi H, Nakamura M,

Iguchi K., Survey of label information of Foods with Function Claims, Yakugaku Zasshi, 140, 443-8 (2020).

. Yajima S., Shimauchi A., Sakai C., Yokoyama S. Ino Y. Matsunaga T. Teramachi H. Nakamura M. Iguchi K,

Survey of the distribution of community pharmacists using government statistics, Yakugaku Zasshi, 138, 991-
1000 (2018).

.Ino Y., Tachi T, Ueno A. Otsubo M., Katsuno H. Noguchi Y. Sakai C. Iguchi K., Kawakami C., Fujisaki K,

Teramachi H., Clinical-level factors associated with collaboration with community pharmacies in Japan, Die
Pharmazie, 9, 545-552 (2018).

. Sakai C., Yokoyama S., Ino Y., Yamashita S, Noguchi Y., Iguchi K., Teramachi H., Analysis of pre-avoid cases at

community pharmacy, /. Community Pharm. Pharm. Sct., 10, 2014-207 (2018).
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In our laboratory, members who have worked in hospitals and pharmacies, are educating clinical pharmacists
with ability to solve problems for contribution to medical practice, and are carrying out clinical pharmacy studies
based on pharmaceutical practices in medical sites. We are researching construction of a continuous pharmaceutical

education program, “The Project for Proper Use of Medicines™ such as a teaching program of health and physical

education, so that people can use medicines properly, in other words, for promotion of self-medication. As clinical
researchers, we are extracting and elucidating clinical problems, and are trying to establish new evidence by
cooperation with medical departments for appropriate use of medicines. For instance, we are conducting “studies
on clinical pharmacy focused on quality of life of patients and drug adverse events in pharmacotherapy’, and
“health economic evaluation of pharmaceutical care by pharmacists, “analysis of clinical data by

pharmacoepidemiologic approach and its practical use”, and “studies on medical communication skills.”

1. MG EBEE O I L [EERKOELWMEVNA] 70V 17 MOEEE

Construction of a continuous pharmaceutical education program, “The Project for Proper Use of Medicines”
2. EMEEERIZEEICHIIEENE (QOL) XEHERICET 2BAREFME

Studies on clinical pharmacy focused on quality of life of patients and drug adverse events in pharmacotherapy
3. EHMICEL D 77— 2 —T 1 AILT 7K T 3 EEZFFVTME

Health economic evaluation of pharmaceutical care by pharmacists
4. FREFNFERICLBERT — 2 OFMR EERRANDER

Analysis of clinical data by pharmacoepidemiologic approach and its practical use
5. EFI1I1Z—2a3 AXIIVCEAT MR

Studies on medical communication skills

1. Noguchi Y., Takaoka M., Hayashi T. Tachi T. Teramachi H. Antiepileptic combination therapy with Stevens-
Johnson syndrome and toxic epidermal necrolysis: Analysis of a Japanese pharmacovigilance database, Epilepsia,
61, 1979-1989 (2020).

2. Tachi T, Noguchi Y., Teramachi H. Developing and Verifying the Efficacy of “Educational Program for
Promoting Appropriate Self-medication via Pharmacies and Pharmacists” : A Randomized Controlled Trial,
Biol. Pharm. Bull., 43, 77-86 (2020).

3. Sakai C., Iguchi K., Tachi T., Noguchi Y. Katsuno S., Teramachi H., Factors Influencing Medicine Use Behavior
in Adolescents in Japan Using a Bayesian Network Analysis, Front. Pharmacol., 10:494, doi: 10.3389/
fphar.2019.00494 (2019).

4. Nagasawa H. Tachi T. Sugita I, Esaki H.,, Yoshida A. Kanematsu Y. Noguchi Y. Kobayashi Y. Ichikawa E.
Tsuchiya T. Teramachi H, The Effect of Quality of Life on Medication Compliance Among Dialysis Patients,
Front. Pharmacol., 9:488, doi: 10.3389/fphar.2018.00488 (2018).

5. Teramachi H., Ino Y., Sugita I, Nishio Y., Yoshida A. Hayashi Y., Sugita I, Esaki H., Saito K., Noguchi Y., Iguchi
K., Tachi T., Evaluating communication skills after long-term practical training among Japanese pharmacy
students, Curr. Pharm. Teach. Learn., 10, 446-452 (2018).
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@VERIZAFEEH AT 4 23 YIREARB OFBIENA ~— 5 — OHER

Our mission is to create a new ‘knowledge” for the proper use of pharmaceutical products through the basic
and/or clinical research. We develop the collected data into information through evaluation and analysis.

From the “information”, we find the universal “knowledge”, which is useful in medicine, and transmit it to the
world. We produce quality graduates/researchers who have a comprehensive, panoramic view in the data
management process. We perform both of dry and wet research toward our goal as listed below.

1. Research of regulatory science and
translational research.

2. Development and application of a
new LC-MS method for drug
molecules and/or metabolites in
biological matrices.

3. Discovery and validation of new
disease biomarker, using lipidomics

analysis.

ERERT —AN-XERWERZ v TURI Y3 =27

Drug repositioning research using real-world data and real-world evidence

BAEEREEREE v I T -2 E AW EEMEIEFERICR SN

Evaluation of adverse event profile using a spontaneous reporting system

CWERIZRCELBHMAAMIR/NT 7~ —H—DERR EBRIRICH

Lipidomics analysis for leukemia using LC-MS

CWERIVRCEBHMRT PE—MEEBR/NA T 7 — 5 —DRE EARAL

Lipidomics analysis for atopic dermatitis using LC-MS

. XA 70 RK=XFEDTDOM NDICH

Development of micro-dosing technique for therapeutic drug monitoring

. Hasegawa S., Ikesue H. Nakao S., Shimada K., Mukai R., Tanaka M., Matsumoto K., Inoue M., Satake R., Yoshida

Y., Goto F.,, Hashida T., Nakamura M., Analysis of immune-related adverse events caused by immune checkpoint
inhibitors using the Japanese Adverse Drug Event Report database, Pharmacoepidemiol Drug Saf, 29, 1279-1294
(2020).

. Ueda N., Yamamoto M., Nakamura M., Motooka Y., Nakayama Y. Nonoyama Y. Oba S., Horikawa Y., Nagata C.,

Yabe D. Alcohol-induced impaired insulin secretion in a Japanese population: Five-year follow-up in the Gifu
Diabetes Study. J Diabetes Investig, 11, 1207-1214 (2020).

. Nakao S. Hasegawa S. Shimada K. Mukai R. Tanaka M., Matsumoto K. Uranishi H., Masuta M., Ikesue H,

Hashida T. Iguchi K, Nakamura M., Evaluation of anti-infective-related Clostridium difficile-associated colitis
using the Japanese Adverse Drug Event Report database, /nt J Med Sci, 17, 921-930 (2020).

. Matsumoto K., Nakao S., Hasegawa S. Matsui T., Shimada K., Mukai R., Tanaka M., Uranishi H., Nakamura M.,

Analysis of drug-induced interstitial lung disease using the Japanese Adverse Drug Event Report database.
SAGE Open Med, 8, 1-13 (2020).

. Mukai R., Shimada K., Suzuki T. Nakao S. Tanaka M., Matsumoto K. Yoshida Y., Goto F. Inoue M., Satake R,

Nishibata Y., Sugihara H. Nakamura M., Trends associated with hemorrhoids in Japan: Data mining of medical
information datasets and the National Database of Health Insurance Claims and Specific Health Checkups of
Japan (NDB) Open Data Japan, Bio! Pham Bull, 43, 1831-1838 (2020).
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rHIyE L7WHMES 2R L T2,

Our clinical goal is research in cooperation with hospitals, community pharmacies, and related organizations. In
collaboration with Gifu University Hospital, our undergraduate and graduate students are carrying out “Practice-
Based Research” aimed at improving the quality of life of patients and efficacy of existing therapies. In particular,
the results of studies on the reduction of the side effects of cancer chemotherapy and on the proper use of
antibiotics are used for clinical improvement. In cooperation with local hospitals and community pharmacies, we
are engaged in clinical research on the optimization of medication therapy in the fields of oncology, infectious

disease, chronic kidney disease, and Chinese traditional medicine. In cooperation with local pharmaceutical

associations, we promote the proper use of generic drugs and aim to strengthen the expertise of pharmacists in

home health care.

1. GEEE CHEF I N3 EZIRMOBEEICRET 2%
Study on the professional competence required of pharmacists in home health care
2. EEEMOEMEZED U -EYEEDEELICET 3%
Study on the optimization of medication therapy utilizing the expertise of pharmacists
3. EXEMOEMMEED L - HBEREDEE/LICET 2%
Study on the optimization of home health care utilizing the expertise of community pharmacists
4. ERMLEMBE L ZIER L 2B T2 E EMENERENICE D BRAZEIEMR
Personalized drug therapy-directed clinical pharmacology research based on genetic polymorphisms and
pharmacokinetics analysis
5. KEEEICH T BZEZIMOEENCET 2405

Study on the roles of pharmacist in disaster medicine

1. Nakashima M., Mamitsuka K., Kai J., Sugiyama T., Hayashi H., Longitudinal Survey of Polypharmacy in a
Palliative Care Unit. Jpn. /. Pharm. Health Care Sci., 46: 551-560 (2020).

2. Nakamura K., Nagata S, Kai J., Obara M., Hayashi H., Sugiyvama T. Prodromal Symptoms of Cholinergic Crisis
Following Appropriate Administration of Rivastigmine Patch, Ther. Res., 41: 355-357 (2020).

3. Obara M., Hayashi H., Namaki N., Furushima D., Kato R., Matsukawa T. Suzuki D., Yamada H., Sugiyama T.
Effects of Food Containing Aroma Compounds on Oral Hygiene. Ther. Res., 41: 125-131 (2020).

4 . Hayashi H, Iihara H, Hirose C, Fukuda Y, Kitahora M, Kaito D, Yanase K, Endo J, Ohno Y, Suzuki A, Sugiyama
T. Effects of Pharmacokinetics-related Genetic Polymorphisms on the Side Effect Profile of Afatinib in Patients
with Non-Small Cell Lung Cancer. Lung Cancer., 134: 1-6 (2019).

5. Yamashita S, Iguchi K., Noguchi Y., Sakai C., Yokoyama S., Ino Y., Hayashi H., Teramachi H., Sako M., Sugiyama
T. Color Change in Perlodel® Tablet Induced by LED Lighting-Photolysis of bromocriptine mesylate-.
Pharmazie, B: 286-289 (2019).
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B 70 BRI BT 2 IERECHEY) 22 FIr: . BREMBAR ORI L & D ICHE D OREREEMOREICLHETH Y .
B CHIBREDBREDSER L 2 ) 9, UWfEETId. ROEF., WEOFHE 50 L. HIRrEEZ e
TOHESE LR L, 2Pl - RE LTV EET, [L)EVEER - BEEHELT 2 TOREIAIRIT 2]
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RUZRICES>TEY BWEROIRMAIHS | L) ENHREEOIREL AMOFR Y BIEL TV E T,

Go/No Go decision makings by various perspectives at various steps are required for drug development and
use. Regulatory Science supports the decision makings and plays an important role for regulating to conclude the
desirable decision for society beyond various standpoints. Accurate and proper judgement in suitable timing is the
essential for efficient drug development as well as creation of effective and safe drugs. The establishment of
criterion based on science is important for the judgement. The Global Regulatory Science (GRS) aims to study the
regulatory science through analyzing cases and transitions of criteria in the world and to create the evaluation
criteria for drug development and approval. We are trying to understand theoretical structure for the judgement,
and to predict and propose future change. Our final goal through research and education is to provide better
pharmaceuticals and medical devices to every patient. We are expanding the research and education of regulatory
science to global based on pharmaceutics background, and aiming to produce innovative medicines and foster

human resources.

Detail information: http://www.gifu-pu.ac.jp/lab/regulatory/

 RH AR OERERBERFTFFBAIDOHIETICEI T 5 94

To analyze regulatory bodies  decision for the authorization of drugs and medical devices

RHHBOFRIFEEICET 50

To analyze regulatory bodies theoretical framework

CHELRICH T SEARRECEEHREED DT

To analyze pharmaceutical companies’ clinical development and pharmaceutical affairs strategies

. FRE L 5 A EB P RE O I i AL LEERR 22

To investigate the comparative evaluation criteria between divisions in regulatory bodies

. Matsumoto T, Matsumaru N, Scuffham P, Neels P, Tsukamoto K. Alternative New Mono-scaled Quantitative

Benefit-Risk Assessment of Human Papillomavirus Vaccine in Japan. Ther Innov Reg Sci. in press (2020).

. Matsumaru N, Okada H, Suzuki K, Nachi S, Yoshida T, Tsukamoto K, Ogura S. Weather Fluctuations may have

an Impact on Stroke Occurrence in a Society: A Population-based Cohort Study. Cerebrovasc Dis Extra. 10(1):1-
10 (2020).

. Ohno S, Chen Y, Sakamaki H, Matsumaru N, Tsukamoto K. A population-based study of the humanistic burden

among cancer patients in Japan. J Med Economic. 23(5):429-441 (2020).

. Ohno S, Chen Y, Sakamaki H, Matsumaru N, Tsukamoto K. Humanistic and economic burden among caregivers

of patients with cancer in Japan. J Med Economaic. 23(1):17-27 (2020).

. Kikuchi M, Adachi N, Matsumaru N, Tsukamoto K. Current Landscape of Late-Phase Clinical Trials for

Alzheimer’s Disease: Comparing Regional Variation Between Subjects in Japan and North America. Pharm
Med. 33(6):511-518 (2019).

. Tsukamoto K, Cnop M, Mori D, Kume S, Anazawa T, Doi M, Chikazawa K, Matsumaru N. Future perspectives

for the treatment of diabetes: importance of a regulatory framework. Ther Innov Reg Sct. 53(4): 535-541 (2019).

37



38

BlIZEE{LFKEBEE Organic and Medicinal Chemistry

AL AIEZE Pharmaceutical and Medicinal Chemistry

B2

XiE HFF T %A T £EF
&4 (%) L (NFE-RESF) 1Bt (%)
Professor Associate Professor Assistant Professor
Nagasawa Hideko Hirayama Tasuku Tsuji Mieko

Ph.D. Ph.D. Ph.D.
hnagasawa@ hirayamat@ tsuji@

*Add gifu-pu.acjp after @

fFF T —~ Research Interests
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MrET L8 (D) BIRWELTO— 72 L, SR AT AY L ADOHEZ IS L T2 DPARHMRENRELR &0
HERTRBOMHANOIGHZ B L T b, 720 PAOIRENZENEOW I HIEL T, REEIFAZEN LT
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We are conducting chemical biology research for the elucidation of biological functions and pathological
conditions based on organic chemistry. Our goal is the discovery of new targets and innovative drug seeds for drug
development in refractory diseases such as cancer and neurodegenerative diseases. In particular, we are pursuing
to develop novel cancer therapeutic drugs targeting adaptive response systems against oxidative stress, hypoxia
and endoplasmic reticulum stress accelerated in the tumor microenvironment. As a result, we succeeded in
obtaining promising leads having potent antitumor activity by structural development of bicyclic peptide scaffold
based on medium size molecules drug discovery. Furthermore, novel iron (II) selective fluorescent probes targeted
to various intracellular organelles were developed. They are useful for the study of refractory diseases such as
cancer and neurodegenerative diseases based on the disruption of iron homeostasis. We also developed a near
infrared fluorescent probe targeting hypoxic cancer and succeeded 7 vivo imaging of tumor hypoxia for the first
time. (URL: http://www.gifu-pu.acjp/lab/yakka/)

fHFTERRE Research Objectives

1. PARNMNRIBEZIENE TP ABRBEODHRENADTI AN FOD —HE
Anticancer drug development targeting the tumor microenvironment and cancer chemical biology

2. MBERX L ABEDORED -HDHF 70— T DS

Development of molecular probes for the study of cellular stress responses

3.8k () 1 F ARHE D F ORISR & A8 & § 5 £ RSk CHIEIBRZRAM %

Study on iron metabolism in living organisms based on the development of Fe (II) fluorescent probe

%ﬁ@ﬁﬁ%ﬁk* Research Publications

1. Hirayama,T., Niwa, M., Hirosawa, S., Nagasawa, H., High-Throughput Screening for the Discovery of Iron
Homeostasis Modulators Using an Extremely Sensitive Fluorescent Probe. ACS Sens., 5, 2950-2058 (2020).

2. Koike, K., Nagano, M., Ebihara, M., Hirayama, T., Tsuji, M., Suga, H., Nagasawa, H., Design, Synthesis, and
Conformation-Activity Study of Unnatural Bridged Bicyclic Depsipeptides as Highly Potent HIF-1 Inhibitors and
Antitumor Agents. /. Med. Chem., 63(8), 4022-4046 (2020).

3. Isono, A., Tsuji, M., Sanada, Y., Matsushita, A., Masunaga, S., Hirayama,T., Nagasawa, H., Design, synthesis, and
evaluation of lipopeptide conjugates of mercaptoundecahydrododecaborate for boron neutron capture therapy.
ChemMedChem 14(8), 823-832 (2019).

4 . Hirayama, T. Inden, M., Tsuboi, H, Niwa, M., Uchida, Y., Naka, Y. Hozumi, I, Nagasawa, H., A Golgi-targeting
fluorescent probe for labile Fe(Il) to reveal abnormal cellular iron distribution induced by dysfunction of VPS35,
Chem. Sci., 10, 1514-1521 (2019).
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DOIEMEALZ Fer & L 7ol SR SRR, BRI IOE - ZELA MR L LCEMEENS L L BT,
RSN OIzDDur — MEEMA~DIEHR. NE—FF v Z7ORZEMFER SICRBAL Wb, E5I2KPHKE
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FilZE b AEDTHB Y . HIKIRBEIL RICHBR T 2 o ERE AV F —Fh O 2 HIE L T b,
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The research projects in our laboratory have been conducted in an effort to an extraordinary contribution in
organic, medicinal, material, synthetic and process chemistries on the basis of the following keywords: safety,
environmentally-friendly, cost-effectiveness, efficiency and pragmatic expansion. Concretely, we have been focused
on “development of novel functional catalysts” and “development of novel synthetic methodologies using existing
catalysts” and we have successfully developed 12 practical heterogeneous catalysts (see Fig), a number of C-C or

C-N bond formations, hydrogenations, oxidations and so on. Indeed, catalytic deuterium labeling methods based on

LMRE CH% - AL S h - EREERRAAIE KA OKRERYHT - KEETH & U ST

the C-H bond activation have yielded practical applications as labeled reagents and a contract manufacturing
service, and launched a new range of research forces to the development of surrogate compounds and functional
heavy drugs. Furthermore, we have just created new projects demanding cutting-edge future energy supplies
based on original catalytic technologies. Recently, the developments of Lewis acid-catalyzed novel molecular
construction methods through the use of the cation intermediates and their application to the total synthesis have

also been investigated.

FHFEERRE Research Objectives

1. LWEKRERLEORRE EEEmE ECERNICH
Development of novel deuteration methods and their medical and industrial applications

2. FFNRBEI XX —HilT21EM L - FRICORR & ERE LR DA
Development of cutting-edge reactions aimed at the innovative sustainable energy technology and their
contribution to the prevention of global warming

3. HEMTY—REBRCEMEORE L EEMEFITH
Development of novel, selective and heterogeneous transition metal catalysts and their application to synthetic
and medicinal chemistries

4. WF AL BOFBREEZEERE L -BED FBEEORRE EL2ERMENDICH
Novel construction methods for fundamental skeletons of organic molecules based on the carbocation
generation and its application to the total synthesis study

5. 78t XMtF &R L -EANAEERRICORSE & IS

Development of process chemistry-applicable practical synthetic methodologies

BiIE DIAFTRL R Research Publications

1. T. Yamada, A. Ogawa, H. Masuda, W. Teranishi, A. Fujii, K. Park, Y. Ashikari, N.Tomiyasu, T. Ichikawa, R.
Miyamoto, H. Bai, K. Matsuyama, A. Nagaki, H. Sajiki, Pd catalysts supported on dual-pore monolithic silica
beads for chemoselective hydrogenation under batch and continuous-flow reaction conditions, Catal. Sci.
Technol., 10, 6359-6367 (2020).

2. N. Yasukawa, Y. Miki, M. Kuwata, H. Sajiki, Y. Sawama, Copper-Catalyzed Aqueous N-O Bond Cleavage of
2-Oxa-3-Azabicyclo Compounds to Cyclic czs-1,4-Amino Alcohols, ChemSusChem, 13, 5632-5637 (2020).

3. Y. Sawama, M. Niikawa, K. Ban, K. Park, S. Aibara, M. Itoh, H. Sajiki, Quantitative Mechanochemical
Methanation of CO, with H,O in a Stainless Steel Ball Mill, Bull., Chem., Soc., Jpn., 93, 1074-1078 (2020).

4. T. Yamada, K. Park, T. Tachikawa, A. Fujii, M. Rudolph, A. S. K. Hashmi, H. Sajiki Gold-Catalyzed Cyclization of
2-Alkynylaldehyde Cyclic Acetals via Hy-dride Shift for the Synthesis of Indenone Derivatives, Org. Lett., 22,
1883-1888 (2020).

5. T. Ichikawa, T. Matsuo, T. Tachikawa, T. Yamada, T. Yoshimura, M. Yoshimura, Y. Takagi, Y. Sawama, J.
Sugiyama, Y. Monguchi, H. Sajiki, Microwave-mediated site-selective heating of spherical-carbon-bead-supported
platinum for the continuous, efficient catalytic dehydrogenative aromatization of saturated cyclic hydrocarbons,
ACS Sustainable Chem. Eng., 7, 3052-3061 (2019).
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1LETH b,
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In recent years, development of eco-friendly synthetic
methods has been required in synthetic organic chemistry. In
such a demanding environment, we have been working on
reducing the environmental impact of the practical application
of drug discovery process.

1. We have studied the environment- and human-friendly

oxidation process with “light”, representative clean

energy, and “molecular oxygen . Up to now, we found the
oxidation of methyl group on the aromatic ring using a
bromine source as catalyst, tandem oxidative
rearrangement using iodine source, and variety of
photooxidative reaction. In addition, we focused on the
photooxidation using an organocatalyst (Figure 3). These
reactions are environmental-and human-friendly oxidation
due to its heavymetal-free process.

2. We have studied the synthesis of natural products using
synthetic reaction we developed and efficient synthesis of

biologically active compounds.

3. We have studied the reaction with nickel and iron catalyst, which are inexpensive and have unique reactivity,
instead of expensive transition metals.
4. We have studied the synthesis of the highly reactive hypervalent iodine compounds and the development of

new reactions using them.

THFEERRE Research Objectives

1. P FREZEFIRT 3 REAEEREBIERICORE
Studies of environmentally-friendly oxidation using molecular oxygen
2. X EFHT IRESFEREFHERICORE
Studiesof environmentally-friendly new reactionsusing light
3. REAME S EMEMLENDERME
Synthesis of natural products and biologically active compounds
4. Z Lk = A 3 RIS DR

Studies of new reactions with nickel and iron catalysts

BRI DIAFLEL R Research Publications

1. Usami, K, Yamaguchi, E., Tada, N, Itoh, A., Transition-Metal-Free Synthesis of Phenanthridinones through
Visible-Light-Driven Oxidative C-H Amidation, Eur. /. Org. Chem., 2020, 1496-1504 (2020).

2. Shimbo, D., Shibata, A., Yudasaka, M., Maruyama, T., Tada, N., Uno, B., Itoh, A., Synthesis of cis- f -Amidevinyl
Benziodoxolones from the Ethynyl Benziodoxolone-Chloroform Complex and Sulfonamides, Org. Lett., 21, 9769-
9773 (2019).

3. Maejima, S.; Yamaguchi, E.; Itoh, A. Visible Light/Molecular-Iodine-Mediated Intermolecular Spirolactonization
Reaction of Olefins with Cyclic Ketones, /. Org. Chem. 84, 9519-9531 (2019).

4. Yudasaka, M.; Shimbo, D.; Maruyama, T.; Tada, N.; Itoh, A, Synthesis, Characterization, and Reactivity of an
Ethynyl Benziodoxolone (EBX)-Acetonitrile Complex, Org. Lett., 21, 1098-1102 (2019).

5. Usami, K.; Yamaguchi, E.; Tada, N.; Itoh, A., Visible-Light-Mediated Iminyl Radical Generation from Benzyl
Oxime Ether: Synthesis of Pyrroline via Hydroimination Cyclization, Org. Lett., 20, 5714-5717 (2018).
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FEREREIC BT 2 EHOMINZ LTI EANT VD, F/2. 20 2 KHOIEBIEOREIED & Mt - MR A O
WP REFREORELZ O S LG Z B L T, 728 213, MR FRROMIN > 7V & Bl %
WepEan, LAY, MREEAERN T2 28 12EET 28 2 i, BREEEG 2 ConRIO T e 21T -
Tw2 (Figl)o wilt. MERBMBO 1M TH 5 v s OWFEMIE AR ER ORI - Tz i L R
DBEEEMEZRT e 2 RB L, TOBMIZLY b N OFRHEEG © GHRT 5 MR OH - mILRmE 2 i
Loz T2 (Fig.2). FHMIEGOBERERIHELL TBE5T., ZOMRIREBRESIZKE 2HFTE£D
T,

Over many years we have carried out researches about neurotrophic factors, biologically active proteins that
act on promoting neuronal generation, differentiation and maintaining neuronal functions including synaptic
plasticity in the Laboratory of Molecular Biology. We have recently interested and investigated in large varieties of
mechanisms regulating gene expression in the central nervous system. Based on results from two main topics of
basic researches, investigations aimed to elucidate etiology of and develop therapeutic drugs for neurological or
psychiatric disorders are performed. For instance, the low-molecular-weight compounds that mimic neurotrophic
factor activities have been invented and tested their efficacy for the disease model animals of depression, spinal

cord injury and neurodevelopmental disorders (Fig. 1). Our research includes objects to clarify biological activities

of the bee products, royal jelly and propolis and their components, and apply them for human health promotion and
clinical usage. In addition, we are working on a clinical project aimed to treat human spinal cord injury by
transplantation of the human dental pulp cells (Fig. 2). As treatment of the spinal cord injury has not yet been

established, this research project is greatly expected.

1. HRRERFOEFWICHICEAT 2%
Investigations aimed at clinical application of neurotrophic factors
2. BE - BER. RERICH TS mRNA FIBRED 3- RinfEEDKENCEE Y 2%
Investigation for biological roles of the pre-mRNA 3-end processing in the functional development of the
mammalian brain and in the pathogenesis of neurodevelopmental disorders
3. HMRE CIREOMBERIROREICEAT R
Investigation for the neurocircuit development of somatosensory and emotional systems.
4. BBEREICHT 258 / FFERRAER

Basic/pre-clinical investigations for spinal cord disease

1. Sakade Y, Yamanaka K, Soumiya H, Furukawa S, Fukumitsu H. Exposure to valproic acid during middle to late-
stage corticogenesis induces learning and social behavioral abnormalities with attention deficit/hyperactivity in
adult mice. Biomed Res. 40 (5), 179-188 (2019).

2. Soumiya H, Araiso H, Furukawa S, Fukumitsu H. Pyrroloquinoline quinone improves abnormal functional
development of whisker-mediated tactile perception and social behaviors caused by neonatal whisker trimming.
Neurosci Lett. 705,67-73 (2019).

3. Sugiyama K, Nagashima K, Miwa T, Shimizu Y, Kawaguchi T, Iida K, Tamaoki N, Hatakeyama D, Aoki H, Abe
C, Morita H, Kunisada T, Shibata T, Fukumitsu H, Tezuka KI. FGF2-responsive genes in human dental pulp
cells assessed using a rat spinal cord injury model. J Bone Miner Metab. 37 (3), 467-474 (2019)

4. Nagashima K, Miwa T, Soumiya H, Ushiro D, Takeda-Kawaguchi T, Tamaoki N, Ishiguro S, Sato Y, Miyamoto
K, Ohno T, Osawa M, Kunisada T, Shibata T, Tezuka KI, Furukawa S, Fukumitsu H., Priming with FGF2
stimulates human dental pulp cells to promote axonal regeneration and locomotor function recovery after spinal
cord injury. Sci Rep. 7:13500 (2017).

5. Soumiya H, Godai A, Araiso H, Mori S, Furukawa S, Fukumitsu H. Neonatal whisker trimming impairs fear/
anxiety-related emotional systems of the amygdala and social behaviors in adult mice. PLoS One. 6:¢0158583
(2016).
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BEBMITHE R © O MERZE 121X vascular endothelial growth factor (VEGF) # & 4% ORFDEEG-§ A%, £
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point of no return N7 THMEL PNIZZOREEREZHS 2T AT &2 BRIZ, WEEdR, 8k EICREIN L
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“Elucidation of the mechanism underlying both neuronal cell death and vascular lesions and development of
therapeutic drugs for them” is the theme of our research laboratory. Apoptosis is involved in neuronal cell death,
and it has been suggested that oxidative stress and endoplasmic reticulum (ER) stress participate as the underlying
mechanisms. In addition, many factors, including vascular endothelial growth factor (VEGF), are involved in
vascular lesions, such as angiogenesis and increased vascular permeability, but the molecular mechanisms of their

involvement have not been elucidated in detail. By using the molecular biological and pharmacological approaches,

we are studying to clarify the molecular mechanisms and determinants for “point of no return” in neuronal cell
death, and conducting basic research for elucidating the pathological mechanisms and the development for
therapeutic drugs in central nervous diseases (stroke and depression) and ocular diseases (glaucoma and age-
related macular degeneration). We also have a variety of established animal models, and are analyzing biofunctional
molecules related to pathological process and their mechanism using clinical samples and genetically modified
animals. Furthermore, we are conducting researches on new pharmacological effects and their mechanisms of

traditional medicines and health foods.

1. RZEPRUERERES EICRRSI NS PIRMEREICET 5 REEAR VEIEMR
Studies for clarifying pathological mechanisms and drug discovery on CNS diseases such as stroke and
psychiatric disorders

2. fFARE. MHEREME. RIRFRMEEL &EOREBICEAT 2 REMAAK URIEME
Studies for elucidating pathological mechanisms and drug discovery on ocular diseases such as glaucoma, age-
related macular degeneration and retinal vein occlusion

3. iPS #fg 4 £ & #HAT & AV - TR REARRA R U'RIZEAR R
Studies for elucidating pathological mechanisms and drug discovery using stem cells including iPS cells

4 AsAERVY T AL NOFHREEERICEAT MR

Studies on new pharmacological effects of traditional drugs and supplements

1. Imai T, Sugiyama T, Iwata S, Nakamura S, Shimazawa M and Hara H. Levetiracetam, an antiepileptic drug has
neuroprotective effects on intracranial hemorrhage injury. Neuroscience, 431, 25-33, 2020.

2. Saito Y, Yako T, Otsu W, Nakamura S, Inoue Y, Muramatsu A, Nakagami Y, Shimazawa M and Hara H. A
triterpenoid Nrf2 activator, RS9, promotes LC3-associated phagocytosis of photoreceptor outer segments in a
p62-independent manner. Free Radical Biology & Medicine, 152, 235-247, 2020.

3. Tsuji S, Nakamura S, Maoka T, Yamada T, Imai T, Ohba T, Yako T, Hayashi M, Endo K, Saio M, Hara H and
Shimazawa M. Anti-tumour effects of astaxanthin and adonixanthin on glioblastoma. Marine Drugs, 18, 474, 2020.

4. Sasaki T, Shimazawa M, Kanamori H, Yamada Y, Nishinaka A, Kuse Y, Suzuki G, Masuda T, Nakamura S,
Hosokawa M, Minatoguchi S and Hara H. Effects of progranulin on the pathological conditions in experimental
myocardial infarction model. Scientific Reports, 10, 11842, 2020.

5. Morozumi W, Inagaki S, Nakamura S, Hara H and Shimazawa M. Piezo channel plays a part in retinal ganglion
cell damage. Experimental Eye Reseach, 191, 107900, 2020.

6. Nakamura S, Maoka T, Kuse Y, Muramatsu A,Yoshino Y, Shimazawa M and Hara H. Distribution of carotenoids
and protective effects of zeaxanthin on retina of Ayu sweetfish (Plecoglossus altivelis). Journal of Oleo Science,
69, 9, 1095-1105, 2020.
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The goal of our laboratory is to elucidate the pathogenic mechanism of allergies and to develop therapeutic
agents. Allergy is a chronic condition involving an abnormal reaction to an ordinarily harmless substance called an
allergen. What causes this over-reaction? Why are patients with allergic diseases increasing in recent years? What
kind of mechanism causes symptoms to occur due to abnormal immune response? There are still so many points
to be clarified.

Therefore, we will try to establish a pathological model of allergic diseases using cells and animals, search for
therapeutic targets by clarifying the cells and molecules involved in the pathogenesis of these chronic inflammatory
diseases, and develop a therapeutic strategy.

Now, by conducting joint research with allergy specialists and pharmaceutical companies, we are searching for

seeds of new therapeutic agents for allergic diseases and materials for functional foods

T LIVE—EEERE TR I X XL ZEEMERRDOFER

Development of functional foods using plant extracts with anti-allergic activity

BT LLX-DOIREEBIETNTF FEEDREME

Development research of peptide therapy aiming at curative therapy of food allergies

EERBIEICELBZ T LI X —RERFEODHA—KEL SIAEZT7LILF—

Elucidation of the onset of allergic reaction by percutaneous sensitization

. Yamada H. Kobayashi R., Shimizu S., Yamada Y., Ishida M., Shimoda H., Kato-Hayashi Hm Fujii H, Iihara H,

Tanaka H, Suzuki A, Implementation of a standarised pharmacist check of medical orders prior to preparation

of anticancer drugs to reduce drug wastage. /nt J Clin Prac 74, e13464 (2020).

. Matsui T, Yamashita H, Saneyasu KI, Tanaka H, Ito K, Inagaki N. Vitamin D deficiency exacerbates

sensitization and allergic diarrhea in a murine food allergy model. Allergol Int. 67; 289-291 (2018).

. Yamashita H, Hayashi T, Saneyasu K, Matsuhara H, Matsui T, Tanaka H, Inagaki N. Immune suppression of

food allergy by maternal IgG in murine models. Allergol Int. 67: 506-514 (2018).

. Yagami A. Aihara M. Ikezawa Z. Hide M., Kishikawa R., Morita E., Chinuki Y., Fukutomi Y., Urisu A,

Fukushima A., Itagaki Y. Sugiura S., Tanaka H., Teshima R., Kato Z., Noguchi E., Nakamura M., Saito H.,
Matsunaga K., Outbreak of immediate-type hydrolyzed wheat protein allergy due to a facial soap in Japan. /
Allergy Clin Immunol, 140, 879-881.e7 (2017).

. Yamashita H.,, Matsuhara H., Miotani S., Sako Y., Matsui T. Tanaka H. Inagaki N. Artificial sweeteners and

mixture of food additives cause to break oral tolerance and induce food allergy in murine oral tolerance model
for food allergy, Clin Exp Allergy 47, 1204-1213 (2017).

. Matsui T., Yamashita H., Mori M., Tanaka H., Inagaki N., Eppikajutsuto protects against food allergy induced by

ovalbumin in a murine model. Int Arch Allergy Immunol, 173, 71-83 (2017).

. Nakano Y. Kidani Y. Goto K., Furue S., Tomita Y., Inagaki N., Tanaka H., Shichijo M., Role of prostaglandin D,

and DP1 receptor on Japanese cedar pollen-induced allergic rhinitis in mice, J Pharmacol Exp Ther, 357, 258-263
(2016).

. Nagira Y., Goto K., Tanaka H., Aoki M., Furue S, Inagaki N., Tomita Y., Shichijo M., Prostaglandin D, modulates

neuronal excitation of the trigeminal ganglion to augment allergic rhinitis in guinea pigs, / Pharmacol Exp Ther,
357, 273-280 (2016).
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We have worked on the fundamentals and applications of chemical reactions, chemical structure and
characteristics of various materials, such as polymer material, in the view of pharmaceutical science. The following
research fields are our primary research focus.

1. Surface modification of polymer material and its bio-application. We have been developing original materials for
medical use by the surface modification of polymer. The durable surface wettability on the hydrophobic
polymer surface, on which carboxylic groups were introduced, was fabricated by plasma treatment, and then
other functional groups or polymer graft chains were introduced on its surface. The polymer surface fabricated
by this way is used for the immobilization of enzyme or antibody maintaining their high activity, and it is also
suitable for the cell culture.

2. Development of stimuli-responsive polymer and its application to DDS. Stimuli-responsive polymers as a
nanocarrier are specialized nano-sized active delivery vehicles that evolve with an external signal, such as heat,
pH, light and so on, and are equipped with load-and-release modalities within their constituting units. We have

been investigating the development of stimuli-responsive polymer and its application to DDS.

3. Study on polymer conjugation for the effective application of biomolecules. We have developed an original
methodology to fabricate protein-polymer conjugation for the effective use of biomolecules. Our methodology is
proceeded to improve the thermal stability and preserve high activity of enzyme with methylvinylether-maleic

acid copolymer and its derivatives.

THFEERRE Research Objectives

1. 757 2FfAL EarFEMREANDY CEEECHEBILIRDIBE L 2 DA
Fabrication of self-assembled phospholipid layer onto the polymer surface by plasma-assisted method and its
bio-application
2. B®RTIAIZOER S FOBCHEBILEFIAL /- DDS H%
Fundamentals of solid-state plasma chemistry and application to DDS by self-assembling of polymer
3.DDS NDICA % B L =S ROEEEES D FRFE
Development of highly functionalized polymer for DDS
4. TR A ¢ RN F YT ) TIVREADRIK
Development of functional biomaterial surface based on plasma technique
5. 59 FOEMEHEBENE Lan FESILICET 2R

Study on polymer conjugation for the effective application of biomolecules

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Kondo S., Sasai Y., Doi N., Yamauchi Y. Kuzuya M., Characterization of pH-Responsible Polymer Nano-Film
Synthesized on Self-Assembled Phospholipid Layer Fabricated by Plasma-Assisted Method, /. Photopolym. Sci.
Technol., 33, 333-336 (2020).

2. Doi N, Yamauchi Y. Tkegami R., Kuzuya M., Sasai Y., Kondo S., Photo-responsive Polymer Micelles from
o-Nitrobenzyl Ester-Based Amphiphilic Block Copolymers Synthesized by Mechanochemical Solid-State
Copolymerization, Polym. J., 52, 1375-1385 (2020).

3. Kondo S, Sasai Y. Doi N, Yamauchi Y. Kuzuya M. Application to Nano Drug Carrier Using Polymer Nano-
Film Synthesized on Self-Assembled Phospholipid Layer Fabricated by Plasma-Assisted Method, /. Photopolym.
Sci. Technol.,, 32, 541-544(2019).

4. Sasai Y. Doi N., Yamauchi Y., Kuzuya M., Kondo S. Effects of Plasma Surface Treatment on Cell Adhesion to
Biocompatible Polymer Brushes, /. Photopolym. Sci. Technol., 32, 529-533(2019).

5. Kondo S, Sasai Y., Doi N., Yamauchi Y., Kuzuya M., Fundamental Study on Development of Polymer Nano-Film
Synthesized on Self-Assembled Phospholipid Layer Fabricated by Plasma-Assisted Method, /. Photopolym. Sci.
Technol., 31, 385-388(2018).

GIFU Pharmaceutical University

51



52

ﬁ%ﬁ&#kéﬁ@ Drug Delivery Technology and Science

RHIZFIAITZ= Pharmaceutical Engineering

iz BhEx
HE #¥F R EE
&4 (%) 1B+ ()
Professor Assistant Professor
Tahara Kohei Ito Takaaki
Ph.D. Ph.D.
tahara@ ito-ta@

*Add gifu-pu.acjp after @

fFZ T —~ Research Interests

LFFEE T, BEORAGESLFFESEICED L2 KT v 77 )N =2 A7 4 (DDS) & #H L\ WEHIEEEH e
70t AT AR AR R TR OIS 51T > T b BARMIZIE, BFEEN THRG SNEXTF K Lo
W#x. DDS F/ F % ) 712X DRI WIS 82 2 & T BEOEEI A VIR 7 % 548 O R
iToTwb, F7o, HRIREEBIH T A RAEN 2 MRS 272012, FIRIC K D HRNEY 2 %5E T 50 Ry — 4
e &F J RFHAT & 5 LTV %, siRNA 7% EBEREZEOMINEN DDS 12 U ALATH Y o KR - KMl - mifRZe &
BERERGEKISH L Tws (Figl),

W7 F v ) TUANIS . HOKIEMEEY O BRI 2 UGE S 23 ) KA R K IERELD ) T 7 A N —
DOBFEICI Y ATV, F2OMENE (OD) $E%° 0D 7 4 VA% EEEDIRA LR T WAITERZE L EEMR LT
Bt & 17> T\ %,

BRI THO5ECld, BREMBEAZRRWICHETEZLHLEETO LA ZHRB L, BEEA CRER 4+ — 5 —
A— FHHIOFEB % BIRL T2, BEEBOGHE,HHHULE T2 70 —T—ELTIT) TEHNTE Z)E%uuk_ﬁﬂ;x
HETUE AR EITo T Do BRED ST &k T2 flA C & 2Bl (k) 7oex
DHEFEIFEITIN R #r L VESREGEERE - ST EOREZIT> T i,

Our laboratory focuses on research and development of patient friendly emerging formulations, drug delivery
systems (DDS) and novel manufacturing processes from the viewpoint of particle design engineering. We have
established non-invasive administration route such as orally and pulmonary administration using DDS nanocarriers
for peptide drugs which are generally injected to patients. Nanoparticle technologies such as liposomes that deliver
drugs to the retina by topical instillation are developed to avoid intraocular injection for posterior ocular diseases.
We are also working on intracellular DDS of nucleic acid drugs such as siRNA and developing non-invasive
formulations such as oral, pulmonary and eye drop administrations.

Drug nanocrystal formulations and emerging formulation such as polymeric nanofiber are also developed to
improve the solubility of poorly water-soluble drugs. We are also interested in orally disintegrating (OD) tablets
and OD films.

In the field of pharmaceutical manufacturing, we are developing an integrated continuous manufacturing
system that can efficiently produce pharmaceutical formulations using spherical crystallization, continuous

formulation (powder) processes, and novel pharmaceutical manufacturing equipment.

Fig. 1 Challenges of transmucosal/intracellular drug delivery systems using nanoparticles

THFEERRE Research Objectives

1. F7 /78> + )7 2;EA Y 31KRE DDS WF (RO - Fht - KRS) OMAE
Development of non-invasive pharmaceutical formulations (orally, pulmonary, and ocular topical instillation)
using nanoparticle drug delivery system

2. BYDNAATNAZE) 71 EIRAMEEZ BRYE T 50T - BAFIKE

Particle design to improve drug bioavailability and development of patient friendly formulations
3. MENEEMEREES AT LEBRE L AARETO L IFRE

Development of integrated continuous manufacturing system
4 ERMEHHNDER & BIE L AR

Research for personalized formulations using emerging technologies

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Yamazoe E, Fang J-Y, Tahara K. Oral mucus-penetrating PEGylated liposomes to improve drug absorption:
Differences in the interaction mechanisms of a mucoadhesive liposome. International Journal of Pharmaceutics.
Int ] Pharm. in press. DOI: 10.1016/jijpharm.2020.120148.

2. Tahara K. Pharmaceutical formulation and manufacturing using particle/powder technology for personalized
medicines. Adv Powder Technol. 31(1):387-92. 2020.

3. Tahara K, Kono Y, Myerson AS, Takeuchi H. Development of continuous spherical crystallization to prepare
fenofibrate agglomerates with impurity complexation using MSMPR crystallizer. Cryst Growth Des. 18 (11):6448-
6454. 2018.

4. Tahara K, Kobayashi M, Yoshida S, Onodera R, Inoue N, Takeuchi H. Effects of cationic liposomes with
stearylamine against virus infection. /nt J Pharm. 543(1-2):311-317. 2018.

5. Tahara K, Nishio M, Takeuchi H. Evaluation of liposomal behavior in the gastrointestinal tract after oral
administration using real-time in vivo imaging. Drug Dev Ind Pharm. 44 (4):608-614. 2018.

6. Oba T, Tahara K, Kato Y, Sonoda R, Kawashima Y, Takeuchi H. Development of a simple and practical method
for estimating the liquid absorption of pharmaceutical porous materials using a capillary rise technique. Adv

Powder Technol. 29 (12):3210-3219. 2018.
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Our research is focused on the possibility of preventive effect of lipid nutrition on lifestyle diseases.
Concurrently, we maintain and preserve the institution of radioisotope and perform learning support for the who
hopes to get the license of senior radiation protection supervisor.

In our country since the end of WWII, increase of patient with chronic inflammatory disease like cancer or
allergy is speculated that elevation of fat consumption, especially vegetable oils were attributed. It has been proved
by many animal experiments and clinical tests that reducing intake of n-6 fatty acid, which is high content in
vegetable oils, or enhancing n-3 fatty acid, which is metabolized competitively with n-6 fatty acid, leads to
attenuation and prevention of these diseases.

On the other hand, dietary n-6 /n-3 balance may be not able to cure any diseases. For example, canola oil,
which have relatively much n-3 fatty acid, shortens the life span of stroke-prone spontaneously hypertensive rats
(SHRSP), animal model for human cerebral stroke, compared with soybean oil, which have much n-6 fatty acid.
This result indicates that we should discuss on not only n-6 /n-3 fatty acid but also other fatty acids, sterols
including cholesterol, other fat-soluble minor antioxidant and so on when we study lipid nutrition in edible oils.
Therefore, our research group studies various outstanding issues about lipid nutrition by the approach of long-term
feeding specific fat to experimental animals. By resolving these problems, we hope to contribute to establish the

guideline for lipid nutrition intended to prevent lifestyle diseases.

FHFEERRE Research Objectives

1. BBEREICL DEFEERTFHNRDIEET

Investigation into preventive effect of lipid nutrition on lifestyle disease
2. HEEEMREE D FORENEE T EICET 5 ERAR

Fundamental research of the method in effective transport of functionalized lipid molecule
3. BE—ERAHERRETE BRSO O DR 4 FEXIE

Efficient learning support system of acquisition of license of senior radiation protection supervisor

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Tatematsu K., Koide A., Morimitsu M., Fukushima S., Mori Y., The Enhancing effect of ethanol on the mutagenic
activation of N-nitrosomethylbenzylamine by cytochrome P450 2A in the rat oesophagus, Mutagenesis, 28, 161-
169 (2013).

2. Tatematsu K., Koide A., Hirose M., Nishikawa A., Mori Y., Effect of cigarette smoke on mutagenic activation of
environmental carcinogens by cytochrome P450 2A8 and inactivation by glucuronidation in hamster,
Mutagenesis, 26, 323-330 (2011).

3. Okuyama H. Ohara N. Tatematsu K., Fuma S., Nonogaki T. Yamada K., Ichikawa Y. Miyazawa D., Yasui Y.,
Honma. S., Testosterone-lowering activity of canola and hydrogenated soybean oil in the stroke-prone
spontaneously hypertensive rat, /. Toxicol. Sci., 35, 743-747 (2010).
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The term self-medication is considered to be a hot issue; though, different kinds of business people with
insufficient knowledge of medical herbs have getting into the industry and caused problem in the fields of health
care products as well as medical products. The issues caused by misunderstanding of medical usage for the parts
of body, inappropriate selection between the similar names of herbs, or overdoses of the specific substances in the
forms of food products have been shown these days. Therefore the specialists who deal with self-meditation or
herbal products are urgently fostered and pharmacists should be expected to take responsible for these issues
because of face to face encountering consumers. In order to deal with these issues our laboratory have been
working on the following fields. 1. To identify source of herbs or plants in the market by using the microscope
judgment, 2. To create the database of food and medical supplies, 3. To introduce cultivation of useful resources
plant, 4. To investigate wild species for the protection, 5. To enlighten consumers about the proper knowledge of

herbs and plants. Our laboratory are fostering the specialists to contribute to the society.

fE&impEsl (Crystal cell rows) 2185 (Kakkonto)

Phellodendron Bark Pueraria Root Pueraria Root Ephedra Herb
Glycyrrhiza Peony Root Cinnamon Bark Peony Root Glycyrrhiza
Jujube Ginger

FHFEERRE Research Objectives

1 AEET—aN-ZDIBEICET MR
A study about the construction of the crude drug database
2. ZRENRIES SUCEERWMMTICEYT 5ME
A study about medical herb cultivation and the crude drug preparation processing
3. \WHhDIBERERCERRICES S h 3 EMOIEMIEETHZR
The microscope judgment study of a plant combined with so-called health food and medical supplies
4. AW T 2 ERERBYOBARERE

The introduction cultivation study of the useful resources plant in cold districts

BIEDIAF R Research Publications

1. Nishio K., Arimoto K, Ishihara R, Ito M., Imura K., Okasaka M., Kawabata A. Sakai E., Shimada Y., Takai Y.,
Tagami T. Tokura K. Nomura R., Matsuda H., Matsumota T., Yamamoto Y. Yokokura T. Yoshikawa M.,
Studies on LIGUSTRI FRUCTUS. Shoyakugaku Zasshi, 73, 55-67 (2019).

2. Minatani T., Ohta H. Sakai E., Tanaka T. Goto K., Watanabe D., Miyaguchi H., Analysis of toxic Veratrum
alkaloids in plant samples from an accidental poisoning case, Forensic Toxicol, 36, 200-210 (2018).

3. Tagami T. Arimoto K., Ishihara R, Ito M., Imura K. Oi I, Okasaka M., Kawabata A. Sakai E. Shimada H.,
Shimada Y., Takai Y., Nishino K., Nomura R., Matsuda H., Matsumota T., Moriyasu M., Yamamoto Y., Yokokura
T, Studies on Arecae Semen, Shovakugaku Zasshi, 72, 21-27 (2018).

4. Gotho T, Kawamura T, Sakai E., Tanaka T., The difference between Sorbus matsumurana and S. Commixta on
flowering and fruiting at Mts. Norikura in Gifu Prefecture with special reference to their vertical distributions, /.
Phytogeorg. Taxon. 65, 9598 (2017).

5. Yamaji S, Arai I, Sakai E., Terabayashi S., Comparative Mophological and Anatomical Studies on the Japanese
Pharmacopoeia Compliant, “Polygala Root (Polygalae Radix, Onji )" , The annual report of Nihon Pharmaceutical
University, 2, 64-68 (2016).
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1- Many Japanese universities have adopted English listening classes in their curricula. The goal of my study
is to explore the mechanisms involved in general English as well as scientific English listening ability. This research
examines the nature of English listening, and the problems associated with testing it, with emphasis on complex
issues relevant to scientific English listening. As a pilot investigation, an audio-visual teaching method which
consists of three levels (pre-intermediate, intermediate, and advanced) has be utilized. In order to elucidate the
progress of students’ English listening ability, teachers will focus on the statistical analysis of several follow-up
questionnaire surveys among the first to the third grade students. In this study, some previous surveys and
theories will be reviewed, and criteria for evaluating English listening ability will be discussed. Finally based on
the clarified criteria, the advantage and disadvantage of the most commonly utilized teaching and testing methods
will be examined. In the light of the available evidence, practical suggestions for teaching English listening will be
provided.

2 - Raynaud's phenomenon is a rare disorder that affects the arteries. Arteries are blood vessels that carry
blood from the heart to different parts of the body. Raynaud’'s sometimes is called a disease, syndrome, or

phenomenon. The disorder is marked by brief episodes of vasospasm, which is a narrowing of the blood vessels.

Vasospasm of the arteries reduces blood flow to the fingers and toes. In people who have Raynaud’s, the disorder
usually affects the fingers. If one has Raynaud’s, cold temperatures or stress can trigger ‘Raynaud’s attacks.”
During an attack, little or no blood flows to affected body parts. Evaluation of capillary finger blood flow in those
suffering from Raynaud's phenomenon by a non-invasive technique (laser-Doppler flowmetry, LDF) has been the

focus of my research.

fHZEER%E Research Objectives

1. BBV RZJICA5 T3 A DX LDOMER
To explore the mechanisms involved in scientific English listening ability

2. MEHELAENHZEEDODNBI VI JTOMBERICET MR
To examine the complex issues relevant to scientific English listening

3. BEMEIC L PIBEERKFICH T2 EFREOHRFEAEADHAICAT 5%
Questionnaire-based survey on the evaluation of a new concept in Pharmaceutical English Education at Gifu
Pharmaceutical University

4. LA/ —BREEEDOKRBEIRELETMICE T 2 IHREBINREDOHR

Evaluation of peripheral circulatory functions in subjects with Raynaud’'s phenomenon by LDF

BRIEDIAFTA R Research Publications

1. Mirbod SM, Sugiura H. Does a communicative and friendly group improve English learning progression in
college students? Jpn J Health Recreation, Vol. 16, pp 31-42 (2020).

2. Mirbod SM, Sugiura H. Cold Weather Recreational Activities and Raynaud's Phenomenon. Jpn ] Health
Recreation, Vol. 16, pp 13-21, (2020).

3. Mirbod SM, Sugiura H. Evaluation of recreational noise exposure level in college students during an indoor live
concert (A pilot study). Jpn J Health Recreation, 15: pp 39-43 (2019).

4 . Inaba R, Mirbod SM. Status of implementation of job crafting among female hospital nurses. Jpn ] Occupational
Medicine and Traumatology, 67 (2): pp 81-86 (2019).

5. Mirbod SM, Sugiura H. A non-invasive technique for the evaluation of peripheral circulatory functions in female
subjects with Raynaud’'s phenomenon. Industrial Health, 55 (3), pp 275-284 (2017).
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Associate Professor
Sugiyama Toshi
D.Sc.
Sugiyama-to@

*Add gifu-pu.acjp after @

ffF T —~ Research Interests

BUAmigeE Tld, MRt L . EFEHICB I 2HFEED 2 0% 17> T h, MBHEFONMETIE, HED
FARBLOCOMEGT 2, BICEFRERMOFELZHCTHIRL TV b, 202 TORICERL TV 20705,
TEHIBGOlkEE . £54%ORAIZB1F % holomorphic index (3 L < 1& multiplier) 725 & OB OB TH 5, —
e, SO KAREROME 2 XA EHET)FRI2BW T, B AIZB81F % holomorphic index 725038 D X 9
ZETH L PIMO TEETH L, 2T EEHOEI 12815 % holomorphic index 7256745, JEDIERI G %%
EOREREDT B D0 BBIEOWIET —< Th Lo HEFHIZBT 2HFEETIE, FICHEEIIEIS BV TS,
WA FOMREITo TV b, FHEIZLSTHDN S, DO, ENEFALRBPIMARLBRZIIEE TS5 L9 %
ERET) LR HIBL WA,

In mathematics studies, we study pure mathematics and mathematics education for pharmaceutical studies.
In pure mathematics, we study complex dynamics and its related areas, based mainly on the method in complex
algebraic geometry. Especially, we focus on the relation between the family of holomorphic maps and their
holomorphic indices (or multipliers) of periodic points. In general, holomorphic indices (or multipliers) of a
holomorphic map play a central role in the study of the complex dynamics. Our recent interest is to ask to what
extent holomorphic indices of a holomorphic map determine the original holomorphic map. In mathematics
education for pharmaceutical studies, we mainly give lectures on mathematics and statistics for undergraduate
students in the pharmaceutical department. Our objective is to give the lectures which are understood by the
students relatively easily and in the way that they can utilize the fruits effectively in the upcoming stage of

pharmaceutical research.

FHFEERRE Research Objectives

1. ERABEANFEERAV -, BERNFERB LV L OBEERFOME

Study on complex dynamics and its related areas based on the method in complex algebraic geometry

2. FRIBGDEE. SBEGOREESIC$H 15 holomorphic index 7= 5 & DE&

Relation between the family of holomorphic maps and their holomorphic indices of periodic points
3. BZHICE T EHRERE

Mathematics education in the pharmaceutical department

4. EBRRETHE

Medical statistics education

BRIEDIAFTA R Research Publications

1. Sugiyama T., The Moduli Space of Polynomial Maps and Their Holomorphic Indices: I. Generic Properties in
the case of Having Multiple Fixed Points, preprint (arXiv2009.11815), 1-20.

2. Sugiyama T., The Moduli Space of Polynomial Maps and Their Fixed-Point Multipliers: II. Improvement to the
Algorithm and Monic Centered Polynomials. preprint (arXiv1802.07474), 1-18.

3. Sugiyama T. The Moduli Space of Polynomial Maps and Their Fixed-Point Multipliers. Advances in
Mathematics 322 (2017), 132-185.
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fERR « ATR—"Y B} HFLZE Health and Sport Science

IR LUES
GD

TE £F IRA K—
B (FERZF) B+ (FERF)
Associate Professor Assistant Professor
Chiba Yohei Sakamoto Taichi
Ph.D. MS.

chiba-yo@ sakamoto@

*Add gifu-pu.acjp after @

ffF T —~ Research Interests

HEHE - AR — I RAEETIE, B3 200 TONEZ#ED TS, 1DHIE, fIEORERIZEH L, T2
B B REOFREDOME AL & REH B OLE & %2 BEO ) TR 2 O RIEH B oMERPREOEMICED X9 %
WEEGZALOPEWLNITAHIETHE, 220HIF, PARFEBIEHEHOUETIZH Y TREE] ZMERHo—
Dol ez, BIROREOREL 2o 720 RAGEICE R E Y T, BREORE CEHEREDOE) FIZ LD X
) AR & FREEERR SN T X 720 h 2 BEEINIHT S NREE D S G & BUEO RIS IIE 28 58
LWHIRZ AW 22 HIELTwbe 32HIE, WIEHAIIBIT 2 AR —VIRBUIET 2058 TH L. AKR—V
REEFRAR =V IEFONE PO, HiHSIIBIT 5 AR - VIREOIE) HIZOWTHREZ LT b, BIEaRIE,

N

BETHIFAR—Y 7 5 TR AR =Y NPO, AKR—V %l L-HFVEERETH 5,

We work on the following three fields. 1. To investigate the process of modern techniques of Kendo through
the development of outfits of Kendo and the effects of the developments of the outfits on modern techniques. 2.
To develop the original pedagogy to contribute to school education because kendo practice is required to be
taught in junior high schools. 3. To research the sports promotion in the community. The targets of survey are

community sports club, sports NPO and sports education.

FHFEERRE Research Objectives

1. ERENEIC S 2 RIEDHEICET 3 BEEME
The study on the history of modern techniques of Kendo
2. REDMLEREEEICONT
The study on the pedagogy of Kendo for beginners
3. Mg SICH D R A~ VIRE

The study on the sports promotion in the community

RIE DA TR Research Publications

1. Sakamoto T., Considering the Effective Usage of Shinai in Kendo-Focusing on the Method of Hidezo Mitsuhashi,
Professor Ryosho Tanigama’s Retirement Commemorative Theses, 413-426 (2017).

2. Sumi K., Horiyama K., Murase N., Sakamoto T., Enomoto S., Usefulness of Fukuro Shinai as teaching material in
kendo-Verification of impact force at striking-, Tokai Journal of Budo, 12, 17-27 (2017).

3. Sakamoto T. Yano Y. Corpus of Physical Education and Sports Reports Vol.l--Vol. 5, The Second Post War
School Instruction Book of Martial Arts Vol. LVol. I (2017).

4. TEETF COIDBERMIRAR—Y 7 T TIB LY T4 Av Yy TR T O X A, BI0E HAKREFERTR%E.

5. T (2018) HEAEFROY v I —OREBAZICBITL2EFOLERE 7T UL AT A58 FFIC HEEEHD
Baidr 5o REREEHRE10:1-12
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F L KXBR VYY) 443034 K& BiRF
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Research Professor Research Professor Research Associate Professor
Inoue Shintaro Arunasiri [ddamalgoda Mizutani Yukiko

Ph.D. Ph.D. Ph.D.

inoshin@ mizutani @

*Add gifu-pu.acjp after @

fHF T —~ Research Interests

g DE L WHERRAIGERE (74 725 4V) OWHIZL ) EHEMEERLE o724 H, REETH7Z2F TR TA
HOE] HHWiE TANEOE] (QOL : Quality of Life) 2&H 25 I EVROLNT V5, BETH D Z L3 TmD
L EDDUIEALSELCRRDI LD, AZLDHIMSIZSELEELERTH b0 L4 AP EHIFEE
W& D) THZZEEEFETHLZ L BERRMIC T2 &0 H RO PEFRI DS THLZ L) 2HEL
TS5 LW EDHERH L5, £ THICRFICIES N T2\ RFEETIE, 8 ORFIREOZAL (k.
AEEEIR, BIESE. B &) L RE ORI L OBIRE RIS 5 2 L&D, [ L] D%EBL
ICHENY 20 72, BB L O EmFEM ofe L ettt BLUMHOAER (QOL ok, FHES) %,
BB R AR CRHMIE L B 7 2l 2 3259 %,

Due to remarkable advances in the medical and health fields as well as improvement in the social environment
and lifestyle habits, we have now entered the age of longevity, and demand a high quality of life (QOL) with a
healthy long life. In addition to having a sound body and mind, another important factor for a person’s well-being is
to appear younger and more attractive than one actually. Recently, it has been reported that younger perceived
age or estimated age is related to maintain physiological functions of one’s entire body including one’s skin, at levels
higher than those of other people of the same age, however it remains obscure scientifically. We aim to contribute
to achieve “Beauty and Health” by elucidating scientifically the relationship between changes in conditions of

systemic health such as aging, lifestyle-related diseases, chronic inflammation, and senescence, and functional

alterations of the skin. In addition, we propose new values of cosmetic and food ingredients by estimating function,

safety, and social significance such as QOL improvement and preventive medicine in a viewpoint of skin science.

FHFEERRE Research Objectives

1. EEORECIDELSICHETIARAMEXA T I -2 —25KERTS

Research on endogeneous mediators related to skin health essential for skin beauty
2. BMERE ERBEDOEIEDER % in vitro MRIEER TS »ICT S

Clarification of the relationship between chronic inflammation and skin aging by 7z vitro cultured cell systems
3. HEEFEEVMNEEMPIFERN CMIEREE X A= XL E#EAT S

Elucidation of mechanism for melanocyte specific cytotoxicity in chemical-induced depigmentaion

Haiﬁo)ﬁﬁ%ﬁﬁ% Research Publications

1. Biswas KB, Takahashi A, Mizutani Y, Takayama S, Ishitsuka A, Yang L, Yang F, Iddamalgoda A, Katayama I,
Inoue S., GPNMB is expressed in human epidermal keratinocytes but disappears in the vitiligo lesional skin. Scz
Rep. 10: 4930 | https://doi.org/10.1038/s41598-020-61931-1 (2020).

2. Yoshino Y, Goto M, Hara H, Inoue S. The role and regulation of TMEM2 (transmembrane protein2) in HYBID
(hyaluronan (HA)-binding protein involved in HA depolymerization/ KIAA1199/CEMIP) -mediated HA
depolymerization in human skin fibroblasts. Biochem Biophys Res Commun. 505:74-80 (2018).

3. Matsunaga K, Suzuki K, Suzuki T, Sumikawa Y, Yoshikawa M, Ito S, Katayama I, Yagami A, Ito A, Masui Y,
Tanemura A, Abe Y, Inoue S., Review Report 2018 on Rhododenol-Induced Leukoderma Jap. J. Dermatol.
128:2255-2267 (2018).

. Yoshino Y, Shimazawa M, Nakamura S, Inoue S, Yoshida H, Shimoda M, Okada Y, Hara H., Targeted deletion of
HYBID (hyaluronan binding protein involved in hyaluronan depolymerization/ KIAA1199/CEMIP) decreases

W~

dendritic spine density in the dentate gyrus through hyaluronan accumulation. Biochem Biophys Res Commun.
503:1934-1940 (2018).

5. Inoue S, Skin Aging. In “Cosmetic Science and Technology: Theoretical Principles and Applications”, eds. By A.
Sakamoto, Lochhead R., Maibach HI,, and Yamashita Y., Elsevier. Amsterdam. pp711-728 (2017).

6 . Shimoda M, Yoshida H, Mizuno S, Hirozane T, Horiuchi K, Yoshino Y, Hara H, Kanai Y, Inoue S, Ishijima M,
Okada Y., Hyaluronan-Binding Protein Involved in Hyaluronan Depolymerization Controls Endochondral
Ossification through Hyaluronan Metabolism. Am J Pathol. 187, 1162-1176 (2017).

7. Yoshino Y, Ishisaka M, Tsuruma K, Shimazawa M, Yoshida H, Inoue S, Shimoda M, Okada Y, Hara H.,
Distribution and function of hyaluronan binding protein involved in hyaluronan depolymerization (HYBID,

KIAA1199) in the mouse central nervous system. Neuroscience. 347, 1-10 (2017).
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Associate Professor
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Research Associate Professor
Kawai Takuyoshi

BS.
kawai-ta@

*Add gifu-pu.acjp after @

fHF T —~ Research Interests

IAE, A E O EEE NI 26 TB Y . 2025F \IITEBEBEASLE L 2 5 BEFII29TG1ET L L PN
TWho, 22T, HIRGHET 7 VAT AN RESN, EITENODOH 5, BETIE, WIKIFEr 7 A7208 &,
TRPEAENTHIBLTHI S LWES LERITASZ D TE LI L2 HIFL T, MIsERE - HEERFICHT L5
HECE R EHIMAERE . BRNIZE, EFREE 2 B LS C 'L T e 2 HIEd, £72. 5, KEERIC
B LEAMORE P70 =T v 7ENTD, Ll EEEEON Y ¥ 27 LBV THIERKBICHEHT 2NE
PR COPBURTDH %o LR TIE, KEROFYFEARRIZERR T E 2440 < ) R KEREOERm T
BB A 8H EWEEAT) o

AREED201TAEFEIEA L7 R N [ENA VT 7 =<y —] 13, REWEEERLZETA 774 Y ERTY
BRI THANEZ T DL TEDL, BERMETIEIIARDENANT 7= —0WOTHEIL. £ OHKEFEOMmE
Borzo BRI AFLDENANT 7 =< —OFEP2HY L KEERCHHMERIEHL TENI VT 77— —
A L728F - e 17> T (o

Recent years have witnessed a significant upsurge in the elderly population in Japan, and it is estimated that
by 2025, the number of patients requiring home medical care will reach 290,000. Hence, the development of a
comprehensive regional care system has been proposed and is under implementation. Under the comprehensive
regional care system, we aim to contribute to the community by developing student education, lifelong education of
pharmacists, clinical research, and medical care activities concerning regional medical care/home medical care to
enable residents to continue living true to themselves in their local communities to which they have become
accustomed their whole life. Furthermore, in recent years, the role of pharmacists in disaster medical care has
garnered attention. However, at present, little information is available about disaster medical care in the
pharmaceutical education curriculum. In our department, education and research concerning the establishment of a
system that can effectively implement drug therapy during disasters and the method of medicine supply during
disasters will be conducted.

The mobile pharmacy automobile “Mobile Pharmacy” introduced by our university in 2017 can dispense

ENANT 77— —
Mobile Pharmacy

medicines in areas affected by a disaster, even when lifelines are lost, such as in the case of a large-scale disaster.
During the Kumamoto earthquake, three Mobile Pharmacies were initially launched, which helped save the lives of
many victims. Furthermore, we are responsible for the operation of the Mobile Pharmacy of the university and will
conduct education and research using the Mobile Pharmacy for disaster medical care and medical care in remote

areas.

HFEERRE Research Objectives

1. EEEBICH T I2EZEMOESHH»EE QOL ICKIFTHRICEHAT 2R

Study on the effect of pharmacists’ activities in home medical care on patients’ quality of life
2. KREEBICH I I2EETEELIDRNICERT I -0DT AT LICET AR

Study of a system for effective implementation of pharmaceutical support in disaster medical care
3. WIKICE T 2 ZHEEEDMRE TSR EREZIEME

Investigator-initiated clinical pharmacological research through regional multicenter collaboration
4 . NECHIIEFHNADRICEAT 2%

Study on the effects of pharmaceutical intervention in nursing care

5. Y K— NERDOHHEICEI T B

Study on the promotion of health-supporting pharmacies

%ﬁ@ﬁﬁ%ﬁi* Research Publications

1. Obara M., Hayashi H., Namaki N., Furushima D., Kato R.,, Matsukawa T. Suzuki D. Yamada H. Sugiyama T.
Effects of Food Containing Aroma Compounds on Oral Hygiene. Ther. Res., 41: 125-131 (2020).

2. Hayashi H., Iihara H., Hirose C., Fukuda Y. Kitahora M., Kaito D., Yanase K., Endo J., Ohno Y. Suzuki A.,
Sugiyama T. Effects of pharmacokinetics-related genetic polymorphisms on the side effect profile of afatinib in

patients with non-small cell lung cancer, Lung Cancer, 134: 1-6 (2019).
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A% =& XiE M HE Bt
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Research Professor Research Associate Professor Professor
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DVM, Ph.D. DVM,, Ph.D. Ph.D.

otsu-wa@ inoue@

IR (FfE)

IS E HEt
&t (%)

Associate Professor
Shimazawa Masamitsu
Ph.D.

shimazawa@ *Add gifu-pu.acjp after @

fHF T —~ Research Interests

[FEe b EREA AV EURET 7V O & 3B sze] AWARMIZEZEOIZE T —~Td . f4E. PUREER
I LD LT BN FEEMHPES S S, PSS % FAEERISHT 2 7200 D EAICR > Tn
F 9 PURRCHBEE IS OIFEMNIL, EEREREY TH 2 BT & FEOREMEOMECREASE L v
ZEPERENTVE Y, MA T, BEEZHWHREETILTIE., b & OHBFENZEVREBREOENZ &
B iEanTBh, L MOEWREE T VENCZOFMEROFEEITHE > TnE T, Eo T, ke MEER
BUC X 2WREE T IV, EBETIED O BRI R OO R % B 2 CEERBOBRIIMERL LT 272005 %y — V& i
N157:0, TORBITARMICO BELZHPECTT . KFHETIE, YV EHCIHA FEETIVEBTLL. £ O¥F
REFRAT & SERNREM A AT o T E 37 BUFE. FRNBE. DI BEZS 1 S OB R IIR A 259 70 & O MBI RO 98 % £ C
WET, o0 TLUVF—ROUT7 A NVABRGHEDTFRIZ OV T O #D L FETT .

“Establishment of disease model using nonhuman primate and translational research for new drug
development” is the theme of our research laboratory. Nowadays, more and more biologics such as antibody drug
have been developed and used as medicine. On the other hand, research using iPS cells makes remarkable progress
for application to regenerative medicine. To evaluate these types of new candidates, the efficacy evaluation system
using monkeys gains in importance because conventional models using rodents are not acceptable due to the
difference of the cross-reactivity with ligand. Furthermore, since it has come to be indicated that histological
morphology and phenotype are not always consistent among human and rodents, monkey seems more suitable to
evaluate effect and toxicity of candidate compounds. Establishments of disease model and evaluation system using
monkeys are potent tools to discover a novel drug which overcomes “Death Valley” between basic research and
clinical development. We establish the disease model of monkeys, analyze the pathology and evaluate drug efficacy.
Our targets are retinal diseases such as glaucoma, age-related macular degeneration and retinal vein occlusion. We

will also try to establish a new evaluation system for allergy and viral infection.

tHITER%E Research Objectives

1. EREEERE LB ERT T IVOMELR UTRERN
Establishment and elucidating pathology of animal model using primate
1) Vs BN BEZE K OB IR P 28 € 7V DFESL & Z OIRREM I BE 3 % TfF 78
Studies for establishment and elucidating pathology of exudative age-related macular degeneration and
retinal vein occlusion model in monkeys
i) YOV E 75V & 7SR RE AR BT I OV DR 38 o0 B L2 BE 3 2 AF 92
Studies for elucidating pathology and evaluation neuroprotective drug of glaucoma model in monkeys
i) FRSREETIVONA F < — 7 — ORI
Study for exploration of biomarkers the above disease models
2 WS L-BMERETIVERVWHEREOME
Studies for development new drugs using established animal model
3. 7LIF—RUOTAIABEREIE L & DFM G REREET T IVELR VFHERIBEEN DHRE
Challenges for establishment new disease models such as allergy and viral infection and organization

evaluation system

Eaii’io)ﬁﬁ%ﬁﬁ% Research Publications

1. Inagaki S., Shimazawa M., Otsu W., Araki T. Sasaki Y. Numata Y. Nakamura S. Tsusaki H., and Hara H.
Creation of retinal vein occlusion model in cynomolgus monkeys and determination of its pathological features,
Curr. Neurovasc. Res., 2020.

2 . Inagaki S., Shimazawa M., Hamaguchi K., Otsu W., Araki T., Sasaki Y., Numata Y., Tsusaki H.,, and Hara H. Anti-
VGEF antibody inhibits vascular leakage and decreases subretinal fibrosis to some degree in a cynomolgus
monkey CNV model. Curr. Neurovasc. Res., 2020.

3. Otsu W, Ishida K., Nakamura S., Shimazawa M., Tsusaki H. and Hara H. Blue light-emitting diode irradiation
promotes transcription factor EB-mediated lysosome biogenesis and lysosomal cell death in murine
photoreceptor-derived cells. Biochem. Biophys. Res. Commun., 526, 479-484, 2020.

4. Saito Y., Yako T. Otsu W., Nakamura S. Inoue Y. Muramatsu A. Nakagami Y. Shimazawa M., and Hara H. A
triterpenoid NRFZ activator, RS9, promotes LC3-associated phagocytosis of photoreceptor outer segments in a
p62-independent manner. Free Radic. Biol. Med., 152, 235-247, 2020.

5. Nakamura S., Noguchi T., Inoue Y., Sakurai S. Nishinaka A. Hida Y., Masuda T. Nakagami Y., Horai N., Tsusaki
H., Hara H., and Shimazawa M., NRF2 Activator RS9 Suppresses Pathological Ocular Angiogenesis And
Hyperpermeability, [nvest. Ophthalmol. Vis. Sci., 60, 1943-1952, 2019.
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Research Professor Research Associate Professor Associate Professor Associate Professor
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BS. Ph.D. Ph.D. Ph.D.

kai-jun@ kobayashi-a@ hayashih@ iguchi@

*Add gifu-pu.acjp after @

fHF T —~ Research Interests

BUIE, MM ABED SEEBEBENOBITHIRE SN TV EH, EEEHODE TR L TV A EFIMII 7%, FE
EERTOEFMOREIAMIC 2 > T, REMFEEO HIIE, AEEBECIHECE2EAIMEE/HNT LI L
ELHEET — AEFETOEFMMEO LTV A% W T 5 2 L12H 1) FHBHIX QR Ml &EH L TERT 5,
ROSFEF TG LTV 23 A0A, ATE BRI, BRI, R R E 2. S EEMS OfEERE
HREEME O T 215 C. 3R, SERBEFIAG, PESEHIAG % % R 12 On-the-Job Training I2 X 2EEH T0 77 4L,
KFECTOERBERE 7077 L% B LEBRT 5 LT — AEROGIF COREAIRMAED T ¥ 7~ ARSI LTI,
EEEHRICEAIMM DS 2 L2 X 588 QOL 0UE, R 77—~ — O, EYBREIHES 5 - BIEH O
A, EEEFICRIETREEIIOWT, BRT =Y DT 2479, TNHOHE., Mzl fFETF—LEHET
OF S I[HTY iz A = Ei=i I

There are few pharmacists who are currently active in home team medical care; further, the role of
pharmacists in home medical care is not clear. The purpose of this funding of science is to provide training to
pharmacists who can participate in home medical care and establish their role. To provide human resources
training, with the cooperation of home medical care professional pharmacists, medical associations and
administrations, on-the-job training programs and lifelong learning programs have been developed and implemented.
In order to establish the role of pharmacists, we analyze clinical data on patients’ quality of life, polypharmacy,
proper drug use, and economic effects. From the training and the analysis of clinical data, we aim to establish the

role of pharmacist in home team medical care.

FHFEERRE Research Objectives

1. EEEBRCERCEZA2EFMER 7O 7 LDOBEICET 5%

To construct a pharmacist training program that can be implemented in home team health care
2. ZRMPEE T 2 EEEROEAMNMRICEAT MR

To study the cost-effectiveness of pharmacists participation in home team health care
3. KT 7—<Y—HIPREAMNEICRIETRHEICEAT MR

To study the effect of elimination of polypharmacy on the prevention of side effects
4. FEHIEICE BT DANT I AL M EYEREDHEELICRIITHEICET 2R

To study the effect of physical assessment by a pharmacist on proper drug use

RIEDIAFTA R Research Publications

1. Nakashima M., Mamitsuka K., Kai J., Sugiyama T., Hayashi H., Longitudinal Survey of Polypharmacy in a
Palliative Care Unit. /pn. J. Pharm. Health Care Sci., 46: 551-560 (2020).

2. Nakamura K., Nagata S, Kai J., Obara M., Hayashi H., Sugiyama T. Prodromal Symptoms of Cholinergic Crisis
Following Appropriate Administration of Rivastigmine Patch, Ther. Res., 41: 355-357 (2020).

3. Kobayashi A., Yamada M., Maegawa M., Hayashi H., Kai J., Sugiyama T. Questionnaire survey on the current
status of pharmacist practice and patient needs related to home medical care. Jpn. Pharmacol. Ther. 47: 1807-
1916 (2019).
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Kitaichi Kiyoyuki Nakamura Mitsuhiro Tahara Kohei

Ph.D. Ph.D. Ph.D.

*Add gifu-pu.acjp after @

fHFT —~ Research Interests

PO T T2 AITRO 5N TV L EH L, mEMER, A A0 LT, Y, THrOBA» bME 2 ED,
MR L R Z B3, 5512, SBAAROBE 7O ZIZOW) ARSN TV S EFRELHFEN TS
MR L TiE, REMNZ 7O ATHHRE - &4 - W70 206 2 Fo0IIHET Ly BB e A @ o
BA-BRIFGTHIEEZHMET S, 720 TNFETHEEL TE AR O -0 ORTiat. FIERAT -
HHHO 72O DWIFENRE S HICHE ST DL L L b1, AET O L A MEFIC AN LR T 5, ik #E O
ZEICE, BHITL, RS AL E LS o S s 2 . EFOEEE 2 OIGH L 7o 72 2 RS LETH %,
2018F 2L B BAF - ik e o FEBL - i % E 2 5 4 (CCPMJ : Consortium on Continuous Pharmaceutical
Manufacturing, Japan : http://ccpmjorg/about/) !’ OIEBHEMER S & LT, - T, - F OB OS 23248 L,
S 5 B SE 2 B e 3 o R mBAZE BRI O B Ll REANEH SN TV BN FEFERAERE L OEE S X5,
CNODEEICE Y RFEICBITHH L VEFHFICOEKL . ENTORETHEORMIZFST5Z Lz HIET,

Our research team aims to solve issues and develop in terms of rationalization, quality assurance and energy
saving required for recent pharmaceutical processes from the viewpoint of pharmaceutical science and engineering.
We would especially like to contribute to the introduction and development on Pharmaceutical Continuous
Manufacturing, which is highly-expected to be taken into the pharmaceutical process in the near future in Japan,
and we will focus on integration of the typical processes such as mixing, granulation, and drying. In addition, we
will advance the research results on particle design, characterization and control for the development of novel
pharmaceuticals that we have been building up to now, and expand into researchs with a view to the
manufacturing process. For continuous manufacturing research, it is necessary to construct a new foundation
utilizing industry-academia cooperation in addition to the basic areas of pharmaceutical engineering, powder
engineering, chemical engineering and others. As a base for promoting activities of CCPM]J: Consortium on
Continuous Pharmaceutical Manufacturing, Japan launched in 2018, we aim to establish a multifaceted collaboration

by providing a forum for exchanging information on medicine, engineering, industry and academia. We also pay

attention to drug development trends, and cooperate with biopharmaceutical production where continuous
manufacturing is drawing attention. Through these activities, we would like to contribute to both new

pharmaceutical education at our university and the promotion of the Japanese pharmaceutical industry.

fHZEERRE Research Objectives

1. ®8ETOLIANEEL. ERRBERERICES T MR
Studies on pharmaceutical process contributing to streamline and ensuring of product quality
2. B SEERAEED /- 8 O TFRIRE
Engineering studies on continuous manufacturing of solid dosage forms
3. & T Ot XBED D DEER S L ORMEIDO R FEET & 5
Particle design and evaluation for continuous manufacturing of pharmaceutical products and excipients
4. OFANEERE. 7« VLARBEZEOHFAETEFOEE T O XICET 3%
Engineering studies on manufacturing of novel solid dosage forms such as rapidly disintegrating tablets and

films

RIE DA TR Research Publications

1. Takeuchi Y., Nishimatsu T. Tahara K., Takeuchi H., Novel use of insoluble particles as disintegration enhancers
for orally disintegrating films. J. Drug. Delivery Sci. Technol., 54, 101310 (2019).

2. Takahashi T, Toyota H, Kuroiwa Y, Yoshino H, Kondou H, Yamashita K, Hakomori T, Takeuchi H. Quantitative
evaluation of different rotary tablet presses by compaction velocity based on compaction simulation study. Int J
Pharm., 558:157-164 (2019).

3. Tomita Y. T. Nagato, Y.Takeuchi, H. Takeuchi, Control of residence time of pharmaceutical powder in a
continuous mixer with impeller and scraper, Int. J. Pharm., 586, 119520, (2020).

4. Takahashi T. Toyota H., Kuroiwa Y., Kondou H., Dohi M., Hakomori T., Nakamura M., Takeuchi H. Application
of novel compaction indicator for the optimization of compaction conditions based on a compaction simulation
study. Int J Pharm. 587: 119574 (2020).
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Professor Research Associate
Matsunaga Toshiyuki Hisamatsu Aki
Ph.D. B.A.

matsunagat@ hisamatu@
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The basic idea for pharmaceutical education in Gifu Pharmaceutical University is expressed as “Green
Pharmacy” which is regarded as a concept of pharmaceutical sciences gentle on humans especially on patients, and
preservation of the nature by reducing environmental loads. To promote the “Green Pharmacy” education,
Education Center of Green Pharmaceutical Sciences was established in 2006.

Medical professionals including pharmacists are asked to bear generous humanity and advanced ethical sense
as well as superb communication skill. In our university, students are provided many chances to develop the
“Green Pharmacy” mind through a variety of educational programs including educational environment. The role of
the Education Center is to support and improve the “Green Pharmacy” education and to nurture pharmaceutical
professionals. To achieve our goals, we will improve our educational programs in collaboration with related campus
committees. We also aim at improving educational system and quality through collecting information on education

and lifestyle of students and promoting institutional research.
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Associate Professor
Nakayama Tatsushi
Ph.D.

nakayama@
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Since pharmaceutical sciences consist of a broad range of academic disciplines, a wide variety of instruments
are absolutely imperative to achieve meaty education and research. However, all of the instruments possess own
durable life and period of guarantee and the time-varying deterioration is an unavoidable problem. Therefore, the
maintenance, management and update of instruments at an appropriate interval are crucially important. The
Research Instruments Center is in charge of the management of chiefly large-size research instruments by the
cooperation of highly professional faculty members and facility staffs in our university. Because there is a definite
ceiling to maintain over-budgeted instruments for a single-department school in pharmaceutical sciences, the
Research Instruments Center carves the number of instruments down to the minimum necessary.

Most recently, a cooperative framework between Gifu University and Gifu Pharmaceutical University is
rapidly building to reduce overlap in research instruments via the mutual exploitation of both instruments. While it
can take a certain level of adjustment to establish an attractive way due to the enormous difference in scale

between both universities, the Research Instruments Center plans to create a mutually beneficial system.
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-+-Railway

-+-Airplane

@Kyoto to Gifu City

€28 JR Tokaido Shinkansen Nozomi
(37 min) to Nagoya, then JR Tokaido
Main Line Express (18 min)

& Meishin Expressway/Tokai-Hokuriku
Expressway (1 hr 40 min,141 km)
to Gifu-kakamigahara IC

@R Highway Bus via Meishin
Expressway (2 hr 35 min)

@0saka to Gifu City, / f

&3 JR Tokaido Shinkansen
Nozomi (53 min) fo Nagoya,
then JR Tokaido Main Line
Express (18 min)
&% Meishin Expressway/
Tokai-Hokuriku Expressway  [ESRTeXie)
(2 hr 21 min,179 km) :
to Gifu-kakamigahara IC

. Dsaka
International Airport.

y Tou)bf Central Japan
. I* International
Mie ¥ . Airport(Centrair)

,)silkil
Kansai .

Hamamatsu,; .-

@Central Japan International Airport fo Gifu City

&= Meitetsu Limited Express (1 hr 5 min)

International Airports™ _\ & Centrair Line Via Chitahanto Road to Tomei/Meishin Expressway,
Y Tokai-Hokuriku Expressway (1 hr 20 min) to Gifu-Kakamigahara 1C

Narita
International

Airport.
okyo A
e

Shizuoka S = -
Shizuokgs?” >V LA y
@Tokyo to Gifu City

=8 JR Tokaido Shinkansen Nozomi

(1 hr 40 min) fo Nagoya, then JR Tokaido
y Main Kine Express (18 min)

p A\ Narita Infernational Airport (1 hr 10 min)
to Central Japan International Airport

&= Tomei/Meishin Expressway,
Tokai-Hokuriku expressway (4 hr 40 min,
373 km) to Gifu-Kakamigahara IC

@& Highway bus via Chuo Expessway (6 hr 30 min)

Gifu Prefecture is located in the center of Japan between Tokyo and Osaka.

AED - KFBR
TR IR 7213 A S B R & B/ N 212 T HIB05>
O 5K FREAR F 7 S IR I S AR 17 &
[ 8 A AR ) /S 2B T E 555

=HFEAF v /¥R
TR I BB & 72 134 $ B LA © I B S 202 TR 3058
@35 = FiRHR [ = BRI T & . [ = EF B EhEe]
NRETFERS3H

Gifu Pharmaceutical University
Main - Graduate School Campus

It takes about 30 minutes from JR Gifu station or
Meitetsu Gifu station to the Main Campus by Gifu bus. Take
Gifu University and Hospital Line (C70, C71) or Ginancho Line
(N45) bound to Gifu University Hospital and get off at Gifu
University Hospital and take a walk for 5 minutes.

Mitahora Campus
It takes about 30 minutes from JR Gifu Station or
Meitetsu Gifu station to the Mitahora Campus by Gifu bus.
Take Akanabemitahora Line (N61) bound to Mitahoradanchi
and get off at Mitahora Driver's School Gate and take a walk
for 3 minutes.
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For general information regarding university affairs, including foreign
student application process and requirements, please contact as follows:

Gifu Pharmaceutical University (The head office)
1-25-4 Daigakunishi, Gifu-shi, Gifu-ken 501-1196
Tel: 058-230-8100 Fax: 058-230-8105

Gifu Pharmaceutical University (Mitahora Campus)
5-6-1 Mitahorahigashi, Gifu-shi, Gifu-ken 502-8585

Tel: 058-237-3931 Fax: 058-237-5979

E-mail: kyomu@gifu-pu.ac.jp

April 1,2021
Gifu Pharmaceutical University Committee of Public Relations



I B8 FE K

Gifu Pharmaceutical University

RBOIEFEERX L, BEEZMAEIERLLETT, [IEIXWE. 7LLX—MHaKP
TRE—MEBRREEDTLIVX—RICENFITIDR»H) £ T,

Two chemical structural formulas show the medicines developed by GPU, which are
effective in reducing allergic reactions from bronchial asthma, allergic rhinitis, or atopic
dermatitis.

(E) F5=FZb (TRANILAST) (F) FIIVEEX TS5 42Xk (SUPLATAST TOSILATE)
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