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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 90 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 13000 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 seven
endowed chairs with support from private companies, and a “Joint Research Chair”. 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).
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1932 The University started as Gifu College of Pharmacy previously located in the Kokonoe Cho area of Gifu City.

1949 The College was reorganized into Gifu Pharmaceutical University (GPU).

1953 GPU began its Master's program in the graduate school.

1965 GPU began its Doctoral program in the graduate school.

1977 Kawashima Memorial Experimental Farm at Nenohara was established.

1982 GPU celebrated its 50th year foundation as a leading pharmaceutical university in Japan.

1990 The Institute of Biological Pharmacy was established to promote research on pharmaceutical sciences

related to biotechnology.

1997 The Murayama Informational Education Center was established

1998 Gifu Pharmaceutical University established its own pharmacy to better prepare future pharmacists.

2006

2009
2010

2012
2012
2014

2017
2017

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 80th 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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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; course studies are 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.

Clinical Pharmacy Researchers . Drug Discovery
- : " - and Development

Four-year Doctoral Program
Pharmacy Residency Program HA.-"PhD, Dm m pl'ﬁ"ﬂ

Resparchars, Bio-gnginesrs, MR,
and Administrative Officers

Pharmacist Licensure Examination |

Pharmacists

Hospitals and Pharmacies

Clinical Pharmaceutical
Course

Program for | Practical Training at Hospitals P
Clinical Pharmacy | and Pharmacles (Six months) |

om Laboratory assignments
To Nurture High—
quality Prarmecists — Core Curricula nd Featiraors

[ General Requirement Education

Department of Pharmacy
(Six-year Program)
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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.
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Pharmaceutical University of China
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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

Bioinformatics

Drug Delivery Technology and Science

Pharmaceutical Physical Chemistry

Pharmaceutical Engineering

Specialized Education

Medical Herb Garden

Basic Education

English Studies

Scientific English Studies

Math Studies

Health and Sport Science

Endowed Course

Cosmetic Health Science

Community Healthcare Pharmacy

Biomedical Research

Home Team Care Pharmacy

Advanced Pharmaceutical Process Engineering

Advanced Medical Care Community Pharmacy

Nanofiber Technology

Lab. of Collaborative Research

Innovative Drug Discovery

Sateraito

Advanced Pharmaceutical Health Care

Pharmaceutical Health Care and Promotion
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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.

fHITERRE Research Objectives
1. EREMOFER CALFERGESEICET 5%

Exploration of useful plants in consideration of chemosystematics

2. {EMZRCHEN O 5B CEERTICET 2%

Isolation and elucidation of plant secondary metabolites

3. IREMFHDIEMERDICHEFLICEAT AR

Sustainable development of domestic plant resources in Gifu region
4. X2 RO 7 XEAVEEFELH S L UCEDRBOZER D 2R

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

BIEDIAFLR R Research Publications

1. Jalmakhanbetova R.I., Suleimen Y.M., Oyama M., Elkaeed E.B. Eissa I.H., Suleimen R.N., Metwaly A.M.,
Ishumuratova M.Y., Isolation and in silico anti-COVID-19 main protease (Mpro) activities of flavonoids and a
sesquiterpene lactone from Artemisia sublessingiana, /. Chem., 5547013 (2021).

2 . Hashimoto M., Kojima H., Kawai Y., Oyama M., For growth hair promotion and/or composition for white hair
improvement, JP6923774 B1 2021-08-25 (2021).

3. Nakashima K. Yamaguchi E., Noritake C. Mitsugi Y. Goto M., Hirai T, Abe N, Sakai E., Oyama M., Ito A,
Inoue M., Discovery and SAR of natural-product-inspired RXR agonists with heterodimer selectivity to PPARG-
RXR, ACS Chem. Biol, 15, 1526-1534 (2020).

4. 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).

5. 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, J. Pharm. Biomed. Anal., 177, 112843 (2020).
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EPZIARE Laboratory Pharmacology
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Professor Assistant professor
Hinoi Eiichi lezaki Takashi

Ph.D. Ph.D.
hinoi-e@ iezaki-ta@

Assistant professor
Fukasawa Kazuya
Ph.D.
fukasawa-ka@

*Add gifu-pu.acjp after @

fHF T —~ 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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R [HEMORES ] CHEBLTBY . PADOETIVEW. E7 VM. BRBRELZERL RS, A" O
WiEE B L. [DABMIE] ZEE LR Rl AR OB Z DTV D,

2) BEMR Y P =2 LEFRFRAFAY AT B AR, BB A B A E O TR PR A E
TH DT Th ERORRA BRREABRBHRICLEAT R M THE ZEDPHLNI o Twnb, BB,
FHFMBOLAERE IS0 T 5720 a3l (BRI &abofks Ml () & ofrzZzmie (i
) WAy b= OFTEDORHE LD T 5,

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.

tHITER%E Research Objectives

1. PARMREZENE U -EHMOmYy ARIRIRICET 5%
Research on innovative anti-cancer drug development targeting cancer stem cells
2. [@EER Y NI =T EERRXAFXZ D XCEAT MR

Research on inter-organ networks and homeostasis

Eaiﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Fukasawa K, Kadota T, Horie T, Tokumura K, Terada R, Kitaguchi Y, Park G, Ochiai S, Iwahashi S, Okayama
Y, Hiraiwa M, Yamada T, Iezaki T, Kaneda K, Yamamoto M, Kitao T, Shirahase H, Hazawa M, Wong RW, Todo
T, Hirao A and Hinoi E. CDK8 maintains stemness and tumorigenicity of glioma stem cells by regulating the
¢-MYC pathway. Oncogene 40 2803-2815. (2021).

2. 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).

3. Ozaki K., Yamada T., Horie T, Ishizaki A, Hiraiwa M, lezaki 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 mTORC1
pathway. Sci. Signal., 12, eaaw3921 (2019).

4. Horie T., Park G, Inaba Y. Hashiuchi E, Iezaki 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).

5. Hiraiwa M., Ozaki K,, Yamada T, Iezaki T., Park G, Fukasawa K., Horie T. Kamada H. Tokumura K., Motono
M., Kaneda K., Hinoi E., mTORC1 Activation in Osteoclasts Prevents Bone Loss in a Mouse Model of
Osteoporosis. Front. Pharmacol., 10, 684 (2019).

6. lezaki 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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fHF T —~ Research Interests

MG LFAFIEETIE. F ¥ 5 ) —ERIKER° HPLC 2 FH L7238 LW BES T2 B L. She e T
R HOEAATE: WERE T & T AL L T\ %, BSE L om0 — IR R 2 N v — T —,
AARBURE R O A BN R B O ST RS OB FIRRERIES TR IS LT ARk AR LS i g
WL TWb, T2, BRACFEHEM & 2O L 2 2B TALFEEXHMEL T, DAV T 1 FEOBIL - 2T
AT BRI R OBGER . SR L7250 F OREEE - B3 % EOWIZE b 1T-o T b,

EERESEERORE TR, BlIE, FYET) —ERKEO—FHTHLEE I 0~ T T 4 — DB S
MUEEZFOZEZFH LT, MO TEHVIHEERMEL EB T 2w VT M — P AT ALz, T2 A%
FCEHMEROIEEZRE L, EGEEREANLEAL T2, flzIE SRIEHRO 72 M7 V7 FEIUZ L S
DNA BT 2W2E 2 BT L T b, T2 TlE, MADEDSA) AZIREL LTHEELEZ 515 DNADT
M7V T e FAIMATERICE B L. BRSO % g L 3 2 R0 BEKE SO 1T> T b,

T VANT 4 FEOBAL - BICIC KT THBEED RO TIE, BEESY 20V 7 1 FEEoPHE - BILE - &
TCAROBETIREBICHEELY RITL. ZOMEPERICBNTEELREHERLZLTWLILEWLNILDDOH 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.

tHITER%E Research Objectives

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

2. @ER&HEIAT NI ST« ——BEENMETEAY X7 LOEGRFEMR. BRAKIEFMREANDICH
Application of a LC-MS system in the fields of life science and clinical chemistry

3. VAT 4 FEDEHEREDREFA L HBERILEML2E T 2HEEMD FIBEICEAT MR
Molecular designs and syntheses of functional molecules with low oxidation potential based on neighboring
effects of the disulfide group.

4  FEETILZDOAFHEADICH MY FRIR & 2 FREFOERILFE
Development of electroorganic chemistry in the field of molecular science: electrochemistry for discovery and

molecular analysis of functional molecules

%ﬁ@ﬁﬁ%ﬁz% Research Publications

1. Matsumoto H., Kawashima N., Yamamoto H. Nakama M. Otsuka H., Ago Y. Sasai H. Kubota K., Ozeki M.,
Kawamoto N., Esaka Y., Ohnishi H., In vitro functional analysis of four variants of human asparagine synthetase,
J. Inher. Metab. Pis., 44, 1226-1234 (2021).

2. 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).

3. 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).

4. 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 Sct., 35, 1393-1397 (2019).

5. 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.
Set., 34 (8), 901-906 (2018).

6. 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).

GIFU Pharmaceutical University

15



16

Eﬁiﬁﬁkéﬁlﬂ@ Biopharmaceutical Sciences

BEZARE Hygienic Chemistry and Molecular Toxicology

BhEL

£H BL
8+ (H)
Assistant professor
Ishida Keishi

Ph.D.
ishida@

hEE Rl
&4 (%)
Professor
Nakanishi Tsuyoshi

Ph.D.
nakanishi@

MM K
1Bt (%)
Associate Professor
Matsumaru Daisuke

Ph.D.
matsumaru-da@

*Add gifu-pu.acjp after @

fHFT —~ Research Interests

BEFMRETE, ALFWED ) A7 72 A X Y AOEW T I, LAY E OB O I R4 4R
iz 479 720 OFERE DS = . METFUEETNVEW R G FEWFNTFE A X =Y Y 7 il - TTo T,
F2BUE D % BZ OREZENBRE SN TV LN EALF W ERE OB RE 5 729012, BNSHEEE N L7z
AR BT B WF5E R AU 35 X O LR B O IIC B3 258 217> T b S HIZHIFREETIL, [#
WEZEE % LA E O ER BT 298] (22w THE (ERR%E) BLXOFEV M AV (Rv b RE) &
O EBRIL[FIFFE 2 A I RE L T\ %, LR & O RFEIZE T, s A bayr AEHzRT 7 V4L >
-9-¥ 27 x/—)v (BHPF) %Xy MR M VOMEKRIZHFETE L, EHEAEFEELFRT L2 W2 R L 72
BHPF IOV TIEZEDREFE ) A7 L@ T 2 MG EL b o/2Z 226, Nature Communication 5\ S
N7-45% 7 — & H Nature Asia Website D A 7 A4 MEEIZHD FiF o, HFEMICHFEHEZED T 5,

For contributing to 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 concerns for health hazards, we are also conducting research on biological
Impacts via nuclear receptors and on the mechanisms of sex development and its related diseases. 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.

fRFLEREE Research Objectives

1. BAREREZN L IAEEMEOEFRZEICET MR

Studies on the biological impacts of chemical substances via nuclear receptors
2.4 A=  THEMEICH U FHREMTMFEORE

Development of a novel toxicity test method using imaging technology

3. MMEB L UMEMEERRBICET 2R

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

Enhanced

— i et = i ___-. '-': s
et __‘ —
o - | = Bt
Suppressed et ST e
| Yy Pl __ gt B e v
. . - - .- -y - - . .I... - u _-I..-.
E2 E2 + Dioxin :

We revealed organ dependent diversity of dioxin URL: https://www.natureasia.com/en/research/highlight/11678

functions by utilizing transgenic technology and i An article in Nature Asia

vivo imaging system. (/. Hazard. Mater., 2020)

4 EFORBICE EHREEDEDY ICEAT 5%

Studies on the relationship between diseases and stress induced environmental responses

5. tFMEIC £ B RERAFMES & U RERAEIEATEE DR

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

Haiﬁa)ﬁﬁ%ﬁﬁ% Research Publications

1. Ma H, Ishida K., Xu C. Takahashi K., Li Y., Zhang C., Kang Q., Jia Y., Hu W., Matsumaru D., Nakanishi T., Hu ],
Triphenyl phosphate delayed pubertal timing and induced decline of ovarian reserve in mice as an estrogen
receptor antagonist. Environ. Pollut., 290, 118096 (2021).

2. Capitao AMF., Lopes-Marques MS.,, Pascoa 1., Sainath SB., Hiromori Y. Matsumaru D., Nakanishi T. Ruivo R,
Santos MM., Castro LFC., An ancestral nuclear receptor couple, PPAR-RXR, is exploited by organotins. Sci.
Total Environ. 797, 149044 (2021).

3. Yoshida, 1.7, 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).

4. Uruno, A.", Matsumaru, 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) (f Equal contribution).

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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autophagy and antioxidant mechanisms. Abnormal activation of the mechanisms in cancer cells causes cancer

18

Bl (54 MYy sy ay) L. MBI AR M 2. SR E TSR T,
FA MYy sy s PRIET O 074 U, B CRERBT 52 LERRLE, 2T, BT
U= T4 ORFREERM B A Y L BRI AT 2 IO BRI HA T 2,

HALER R EIZ BT B A F Yk A otkee - ZEH - RAEO TR I3 2 078 © M B 123k~ 2o 1

FUFXARN - NT VAR =D TBY) ., WEORHEEREIHAIE L CFEH SN T 5, AEEIER
BELCBOWTHILEDOAF F - T VAR—F—DFEHEPRFIIRY) . BADKRALTAY VAHE S
bo Tz HEIZBWT, 44 v F v 2OV GLR N TIEBRICHEREICHE G T 5. AFZEETld. A 4 Vi
HEIRORERESE LB & OBIREZ T, T OWBEEDREITEICH) ATV S,

CEE MR O R A & LR EREEORSE  MENIEEELRA P LABRETCTHY) ., ¥ XV EoE
FEHETOT TV —ARF— T 7 Y= EO BT IC L o THERFE STV D, TS ORI
MR ER B &% C ORBOFHICEBT 52— T, BN TREFELT 2 2 L I2 L - TEOMELS
PUBHIT AL EORNE 2B 22Ty MAEHEEY L LoA ¥ 2 JAEEFEL KA~ DR
Iz &> T, 20 &) REEEHEFE O % & CHEEORMSICM) 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 (TJ) 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.

. 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.

. 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

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 szlico drug discovery methods and adding

functionalities to natural compounds.

fHFEERRE Research Objectives

1

2.

B EDRBICH T MREEES FORBEEEHEDER

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

HILECERBICEH T3 1 4 S EnXAOHEE - IR - BIEOHIEEBICET MR

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

VEEMHSEEORE 2R E L RBIAEREDORSRE

Development of therapeutic drugs targeting abnormalities in homeostasis

%i&@ﬁﬁ%’%ﬁk% Research Publications

1.

2.

3.

4.

Hirota C., Takashina Y., Yoshino Y. Okamoto E. Matsunaga T., Ikari A., Reactive oxygen species downregulate
transient receptor potential melastatin 6 expression mediated by the elevation of miR-24-3p in renal tubular
epithelial cells., Cells, 10, 1893 (2021).

Ito A. Nasako H., Akizuki R,, Takashina Y. Eguchi H., Matsunaga T. Yoshino Y. Endo S, Ikari A., Elevation of
chemosensitivity of lung adenocarcinoma A549 spheroid cells by claudin-2 knockdown through activation of
glucose transport and inhibition of Nrf2 signal., Int. J. Mol. Sct., 22, 6582 (2021)

Endo S., Nishiyvama T. Matuoka T. Miura T. Nishinaka T. Matsunaga T. Ikari A. Loxoprofen enhances
intestinal barrier function via generation of its active metabolite by carbonyl reductase 1 in differentiated Caco-
2 cells. Chem. Biol. Interact., 348, 109634 (2021).

Yoshino Y. Marunaka K., Kobayashi M., Matsunaga H., Shu S., Matsunaga T. Ikari A. Protective effects of
ethanol extract of Brazilian green propolis and apigenin against weak ultraviolet ray-B-induced barrier
dysfunction via suppressing nitric oxide production and mislocalization of claudin-1 in HaCaT cells., Int. J. Mol.
Sei., 22, 10326 (2021).
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L. A M AAay A )VA (CMV) (&, &G Ui s /i L CRIB ISR (RIS 35, OSE Tl
J300AIZ 1T NICIEGeD L S . G IR 0 3 BIFLE Y5 E i LR A E 2 FAE T 5o MW OMER - JRE
AL T 57207 7 F VBB TH V) . NEI CTHE— CMV ORISR RS & i ERAT 25 1] B 72
ENEY FETN (M) 2T, 727 F Y ORSBEIIEEIT> T b S50, HER MR Hil & BR L C
BREDOLER Y A VAL, KOS TR, T BT 25 RGmE, MR E g ORERT ., MEmE»S
DIl EHERE 72 & 2 RIT LTV B

2. HHILY AV AEOBEER L ZOMEE QMBI Z . MR Y AV AP ) SE & HIH 3 2 2 & AT
SN BEREME AR 72 E ORREREM A 1T > T\ b

3. PERDIEFAET 7 F 2 TUEIRFEAROR AT Y 2 K T ORAEPMICHI B DD . COzoET 7 F v 0
FESED SN TNDE, TODDOIBEA & LT ALBRE % EROR— A L% [8RET 7~ ] (8
0727 F2) OWRESEL/NYET IV CTHRET LT (K21E, FEEEkRASDNA 77 F U X E RN Th b L %
R L72H 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 (CMYV) 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.

2. 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).

GFP R~ —h— Merge
(Siglec F) +DAPI

E kT 333 IHEER

Stillbirth IUGR “mormal® @) AR TOFPERMT AT IAIFERIELL
H1 £EXHECMVEREILEVNETIL IEMEOM|OBESIZLY, NBFEIRI- TSRS
(EIRAFTHRRLIBRICRALEEF) EFSh, GFPARET ICLERLMICLE.

fHITERRE Research Objectives
1.4 M AAATAIVADRE - BHIERE., BREBE. 77 F CRARICET MR

Pathobiological and immunological studies on cytomegalovirus infection and vaccine development.
2. BRI AW ZAEDORR EAEAERF ICEAT 3R

Screening of novel antiviral compounds and analyses of their inhibitory mechanisms.
3.:BAE L XEFRLTIROVIF L ORERICEAT MR

Studies on oral vaccine strategies based on lactic acid bacteria in small animal models.
4 PIREDRETTHEEMERRES ICEAT 2R

Studies on the anti-inflammatory materials derived from functional foods.

%ﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Takahashi K., Sugiyama T., Tokunoh N, Tsurumi S. Koshizuka T., Inoue N.
Intimate adhesion is essential for the pathogen-specific inflammatory and immune responses in the gut of mice
infected with Citrobacter rodentium, ImmunoHorizons, 5, 870-883 (2021).

2. Koshizuka T, Kondo H., Kato H., Takahashi K.
Human cytomegalovirus UL42 inhibits the degradation of glycoprotein B through inhibition of Nedd4 family
ubiquitin E3 ligases, Microbiol Immunol, 65, 472-480 (2021).

3. Majima R., Koshizuka T., Inoue N.
The guinea pig cytomegalovirus GP119.1 gene encodes an IgG-binding glycoprotein that is incorporated into the
virion, Microbiol Immunol, 65, 28-39 (2021).

4 . Minegaki N., Koshizuka T., Nishina S., Kondo H., Takahashi K., Sugiyama T., Inoue N.
The carboxyl-terminal penta-peptide repeats of major royal jelly protein 3 enhance cell proliferation. Biol Pharm
Bull, 43, 1911-1916 (2020).

5. 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, / Gen Virol, 101, 1270-1279 (2020).
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1. PK/PGx AT IZ & 2 ZEWp GRS LI B § A WFZE © i Re R AR IRRY & 45 L. HPLC. LC-MS/MS % & Ok
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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.
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AR %E Research Objectives

1. BEEMRATEROWEIL & BN L EWABRNDOES 2 BIE L &R & LS UBRADOR SRR

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

2.BRFZ v THIVZORBYORE / BE EEAXHZXILICET BME
To establish the methods for monitoring and identifying NPSs and their metabolites and to elucidate their
mechanisms of actions

3. EH b L VREESEMOEGNES & ROMTMICET 3H%E

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

BRIEDIAFTA R Research Publications

1. Ohi K, Sugiyvama S., Soda M., Kitaichi K., Kawasaki Y., Shioiri T., Effects of Genome-Wide Neuroticism-
Associated Variants on Five-Factor Model Personality Traits in Schizophrenia. Neurosci Res., 172, 8791 (2021).

2. 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., 39, 26-44 (2021).

3. Nakayama H., Nakahara M., Matsugi E., Soda M., Hattori T., Hara K., Usami A., Kusumoto C., Higashiyama S.,
Kitaichi K., Protective effect of ferulic acid against hydrogen peroxide induced apoptosis in PC12 cells. Molecules,
26, 90 (2020).

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., 40, 7101-7108 (2020).

5. 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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55T —~ Research Interests

G OMIEFAO720121F, TFHRELEMICHS 2 EDRRETHL VI EZNE, RIFEE TR, HEDHE
1B - SERT OMY], EEEMERILAOHER. EERSOBEMFEMEOMT 2 By & LR 2D Tw b, BARRY
ZUE MR R, DAL BIIRREAL 2 & O RIERREDTAE - HE LG R ERRORH - AR OZ L D
B ORI, KEUE 77 A~ OBEIRISHIZ 7250 F RO, FiRRILA b L A, BLEEMER 2 A3 208 LE
MOBEX HINE LIIZEE il Cnde 720 TNHIIEOMBET, Fr i, MREGEOTXE Wb Tw b IEERE
FIZOoWTH | RREHHATIEE, WITERILA b L AT 2 EEOMPUEL RS2 Mg & LT, &2 \WIidil
ANy 7 F M rEs L L CERERME 2Ho Twb 2 E A L7z folid. UTOF =<2 TR ImICHEZ
HEDHTW5B,

1. B & s o e & ARSI BE = O B S © N — % 0 VIR 2 & O AR P A R0 A A I I S I
(2 & D 5B IR EIC, WA OHSHPH R EOEBOBREREEAES L TVEI EHME SN TV,
LAFFEEE TIE, BRILA N L 2D 30T 2 S OHREZ B 2 2 &, 2R o SHENRESE AV A
RENLZERFRBLTWD, BFE, BLA L AIZ XY &k S5 M SRR MRk O 5 T HHE o i B L2 B
DHLATWD,

2. AN OEFEMEOMERE & OWifE O FREREO MR © S AMIEORGE & R 13, 25 AMINEE LY & BRER
(DA ICKRELKFETHZ EDPHMONT WS, INTE TIZ o WEIPUER LS (superoxide dismutase 3:
SOD 3) & EIR LIS (lysyl oxidase: LOX) OFEBURE L BWAME L OBEMELZ IS 22 LT %, BITE,
RN TOM Y 787 OBEREZR IS ST 2720010, 7 V) — AR MEssHi & OB Ic% H LIFZE % o ¢
W5,

3. RAET I AYDERIEH - 7I7ARETIAN, B AT VEGALETARMETH S, 77 X~ &M
B L7zE &, PNAMBAF RN MBS FTEINSL Z EPREI NI eEnn, TIXATIEH LA RHKE
LTEHEINTWS, RIFEE TR, 77 AYAMIZL ) BRSNS EO 5 THEORHE HifL T\,

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 have 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.

fHFEER%E Research Objectives

1. HAMELBEDEEMERREIC L 2 HRMEIEES O S TH#E
Mechanisms of cerebral metal imbalance-related neuronal dysfunction
2. WAMVMRIEICH TB L Ky 7 XBEEZ > /N7 DREEED AFBR
Regulation of redox-related proteins in tumor microenvironment
3. KRET 7 X7l & 2 MBACED D THEE
Molecular mechanisms of cellular response to non-thermal atmospheric pressure plasma

4. FBES JURKREFRER T 2{LEMDOERR

Exploratory study of anti-oxidative and anti-inflammatory compounds

BIEDIAFLR R Research Publications

1. Takemoto R.,, Kamiya T. Atobe T. Hara H. Adachi T. Regulation of lysyl oxidase expression in THP-1 cell-
derived M2-like macrophages, J Cell Biochem 122, 777-786 (2021).

2. Kondo M., Hara H., Kamijo F., Kamiya T. Adachi T. 6-Hydroxydopamine disrupts cellular copper homeostasis
in human neuroblastoma SH-SY5Y cells, Metallomics 13, mfab041 (2021).

3. Hara H., Adachi T. Molecular mechanisms of non-thermal plasma-induced cellular responses, /pn | Appl Phys
60, 020501 (2021).

4. 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).

5. 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).
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fHFT —~ Research Interests

FEWNEFRAIIZE R TR AL MR B O RBIEENT 58 2 8 U C TRISE] 120402 MM 258 A2 HIE§ L FRIZ,
WEDTEZ - bird TAM] ZHE~NETT L2 2 BEE LTIEETo T Edo E220REEL TV
A=, N=F 2 U, HEMEMREACE (ALS). FFEMERMEEEAZAIKILE (IBGC) T¥ o £/, 1
DA - FEEBRIC BT HERMER OB BIRE b o THIgEE LT E§ . b EEZERT 572012, 7
P DIEMR 2 2 72 E NS O SRR 7E R A AT 5 2 L IPSHINE. 7 AAT - MR, A X =T 7 Al
7% & DRI OFAMT % FRAYIZ ) AN THEHL T E T,

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 neurodegenerative diseases 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 the regeneration and development of the nervous system. To
achieve our goals, we promote domestic and international joint research and industry-academia collaboration across
disciplines, and actively incorporate and utilize the latest technologies such as iPS cells, genome analysis and

editing, imaging, and AL

FREASRR IPS Mg 5 MR D 5{LEEE

tHITER%E Research Objectives

1. 8BHEE. /X—F >V K, HEMERIRBILE (ALS) 4 ENMREMEREICHE L - REESF
fERAE B - BIEMR
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

2. BFRMEANERZAKILE (IBGC) DREEREZA & AEERR
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)

. RREHIPSEEICHSIIREERICLZIIED 1 27« 7 AEEALOBREHEEEICRIT T REDHERR

Elucidation of the effects of epigenetic disturbances caused by environmental factors on neural functions.

%ﬁ@fﬁ%ﬁk% Research Publications

1. Go, S., Kurita, H., Hatano, M., Matsumoto, K., Nogawa, H., Fujimura, M., Inden, M., Hozumi, 1., DNA
methyltransferase- and histone deacetylase-mediated epigenetic alterations induced by low-level methylmercury
exposure disrupt neuronal development, Arch Toxicol, 95, 1227-1239 (2021).

2. Ito, T, Inden, M., Ueda, T, Asaka, Y. Kurita, H., Hozumi, I, The neuroprotective effects of activated a7 nicotinic
acetylcholine receptor against mutant copper-zinc superoxide dismutase 1-mediated toxicity. Scz Rep, 10, 22157
(2020).

3. 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 Sci, 21, 4628 (2020).

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

5. Sekine, SI., Kaneko, M., Tanaka, M. Ninomiya, Y. Kurita ,H. Inden, M., Yamada, M., Hayashi, Y., Inuzuka, T.
Mitsui, J., 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, 5698 (2019).
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IFIEMRE Tl REERKFHESRE R BT 2 RERF OFER % L TR SN A4 2 ERIHES,
B—iICBO LN LHEICER L, ZOfkE B E L2IE2 1T > T b, BigeT — <. AR I EEE D
25005, EETOEEROBIEMHICET 2078, R REAEOHE ICHT 2078, BARR 82 %
MAMNRREEZRAE LG 207874 & ZIHICh 722 NERIRIL (ko Tk,

HHIMOEHICHT %L LTid, PL—3 Y 7L R— FREFMHSANEOBITE1T>TH 0. EERFICHT
BHFFEE LTl EBERLEHMOEELFVHEOMNRBFEEE1T> T\ b, HETOEENOBIEEHIIET S
WigE e LTt SEROEERERCBEAEHR A EH L CRIURBLY CHER S N5 84 72 R3O SEFR) R R EIVEH o &
AT IIZERC, HRTUEE 4 5 EHEMERE FHE T 28217, ERTEEGZ AT 2 L TRZoEHRE AN
TLHEEMELIT> T b HEOHSWAREEL R T 2078 L L Cid. SEREHI O 545 R WA % WEE L. Husk
AT T VAT LAORTEREE RS ETORERRET AR EEERKL TV D,

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

EBRERMORE ICEEL -REDBERICEAT MR

Scientific assessment of improvement on pharmacy practice

CERTOREEMBIEFERAHEICET 3EZERIFROBE - BEME

Create useful information for promoting proper use of medicines at pharmacies

 ERERMPEFEOREICET AR

Researches to evaluate pharmaceutical education for community pharmacists and pharmacy students

CEEXREREHMICET AN RE LR T AR

Studies to examine social issues of pharmacies, and community pharmacists

. Iguchi K., Yamashita S, Tamaki H., Noguchi Y., Osanai A, Ino Y., Teramachi H., Participant satisfaction with an

online refresher course for pharmacists, /pn. J. Community Pharm., 9, 21-26 (2021).

. 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, Jpn. J. Pharm.
Health Care Sci., 46, 515-521 (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, 443-448 (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).
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eI D B B RO B . € L CERRIY COERMEY & 2z & L 2EREAMR L ERL T b ER
—ANOEN D [EEFEZELLED ] SEDTELINILALIE, DFN VT AT r— a ViR BN E L
T HFRRREAEROEET O 77 2230 L LN aBE 7077 4 [EEmOIELWHEWS] 7oy -
7 P ORI AR DO T D, T2, EERMEIEFHOZDIC, BRBI & O=EEEIC X ) BRRD % HE RO
HHBLOZOMHZIT) L L b, HzhI T A0 HIFL TWw b, BRI, [3EWiEkE 258
TIZBIT2AEOE (QOL) REIEMICE 2 BRIESWIEL, [FEAMICLE2 77—~ 2 —T 4 ANVT TICRT
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BT AR S E o T\ 5,

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

Clinical Pharmacy Studies

1. Construction of a continnous pharmaceutical education 48
program, “The Project for Proper Use of Medicines™.

@e®

| ‘ 5. studies on medical communication skills

4. Analysis of clinical data by pharmacocpidemiologic
approach and its practical use.

" The Project for Proper

6_ . - Y |
ME o Hwit =y Use of Medicines 4
High Sehaal |
Placing
Faculty Hlm‘pﬂs

as Pharmacists R

1. Studies on clinical pharmacy focused on o
qualliy of life of patients and drug adverse &
evenls in pharmacotherapy.

3. Health economic evaluation of
pharmaceuntical care by pharmacists.

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. MR EBE IOV L6 [EERDELWMEVWA] 70V 17 FOEE

Construction of a continuous pharmaceutical education program, “The Project for Proper Use of Medicines”
2. ZMAEEZT IR BECHTZEFENE (QOL) TRIEAICEYT 2EBRAEFXAR

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

Health economic evaluation of pharmaceutical care by pharmacists
4. FRZFNFEICLDERT — 2 DEENT EBRRNDIEH

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

Studies on medical communication skills

1. Tachi T., Otsubo M. Toyoshima M. Murayama A. Katsuno H. Ueno A. Noguchi Y., Aoyama S. Yasuda M.,
Mizui T, Goto C. Teramachi H., The association between polypharmacy and the efficiency of the functional
independence measure in an acute-stage hospital: a retrospective cohort study, Aging Clin. Exp. Res., 33, 983-
990 (2021).

2. 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).

3. Sugioka M., Tachi T., Mizui T. Koyama A. Murayama A., Katsuno H., Matsuyama T. Aoyama S. Osawa T,
Noguchi Y., Yasuda M., Goto C. Teramachi H. Effects of the number of drugs used on the prevalence of
adverse drug reactions in children, Scz. Rep., 10, 21341. doi: 10.1038/s41598-020-78358-3 (2020).

4. 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).

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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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. Time-to-onset profile (histogram)
2. Development and application of a

new LC-MS method for drug Topical NSAIDs
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Median duration 56 day Mskavdinndon, 45 ooy Median duration: 8 day

B = 1.4, 95%C 0.8-2.0

p=2.6, 95%C 2.1-3.3 DR N1 061

Makao 5 et al. Biol Pharm Bull, 2017, 12, 2158-65.

EEEHRT—aN—XEHWERSZ Yy TURY Y3 T
Drug repositioning research using real-world data and real-world evidence

. BEEREREREE Yy I T -2 AW AEELBEIEFRICER S BT
Evaluation of adverse event profile using a spontaneous reporting system

CWERIZRICEBFHBEMBK/NA F 7 —h—DIRR EERKICH
Lipidomics analysis for leukemia using LC-MS

WERIVRICEPHFHT NE—MERBRNA TV —H—DER EAEEL
Lipidomics analysis for atopic dermatitis using LC-MS

. X178 F=XFEDTDM NDIcH

Development of micro-dosing technique for therapeutic drug monitoring

. Nakao S, Hasegawa S, Umetsu R, Shimada K, Mukai R, Tanaka M, Matsumoto K, Yoshida Y, Inoue M, Satake R,

Nishibata Y, Liao J, Nakamura M. Pharmacovigilance study of anti-infective-related acute kidney injury using

the Japanese Adverse Drug Event Report database. BMC Pharmacology and Toxicology, 2021. 22. 47.

. Tanaka M, Matsumoto K, Satake R, Yoshida Y, Inoue M, Hasegawa S, Suzuki T, Iwata M, Iguchi K, Nakamura

M. Gentamicin-induced hearing loss: a retrospective study using the Food and Drug Administration Adverse

Event Reporting System and a toxicological study using drug-gene network analysis. HELIYON, 2021. 7, e07429.

. Satake R, Matsumoto K, Tanaka M, Mukai R, Shimada K, Yoshida Y, Inoue M, Hasegawa S, Iguchi K, Tkesue H,

Shimizu S, Nishida S, Suzuki A, Hashida T, Nakamura M. Analysis of drug-induced gastrointestinal obstruction

and perforation using the Japanese Adverse Drug Event Report database. Frontiers in Pharmacology, 2021. 12.
692292.

. Fujimori M, Hasegawa S, Sasaoka S, Iguchi K, Nakamura M. A study of the association between seasonal

influenza vaccines and the increased risk of Guillain-Barré syndrome using Vaccine Adverse Event Reporting
System, 2018-2019. Die Pharmazie, 2021.76, 437-443.

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

Ikesue H, Liao J, Hashida T, Nakamura M. Analysis of chemotherapy-induced peripheral neuropathy using the
Japanese Adverse Drug Event Report database. Scientific Reports, 2021. 11, 11324.
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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. EEEE CHF I N2 EZMOBEEICET 2%
Study on the professional competence required of pharmacists in home health care
2. EEEMOEMEEED U -EYEEDFEELICET 3%
Study on the optimization of medication therapy utilizing the expertise of pharmacists
3. EFEMOEMMEED L - HBEREOEE/LICET 2%
Study on the optimization of home health care utilizing the expertise of community pharmacists
4. ERtEMEEEER L & FEE & EMEEHENTICE D BRREEMR
Personalized drug therapy-directed clinical pharmacology research based on genetic polymorphisms and
pharmacokinetics analysis
5. KEEBICH T 2EFRMOEENCET MR

Study on the roles of pharmacist in disaster medicine

LB Wk, SERE, doREHE, M FE RERIH OE VP AREZEOT > F N+ 7T DI 8IC
B3 2T . E3Ea15#R75% | in press

2. Noro R, Igawa S, Bessho A., Hirose T. Shimokawa T. Nakashima M., Minato K. Seki N., Tokito T. Harada T.,
Sasada S., Miyamoto S, Tanaka Y. Furuya N. Kaburagi T. Hayashi H., Iihara H., Okamoto H., Kubota K., A
prospective, phase II trial of monotherapy with low-dose afatinib for patients with EGFR, mutation-positive, non-
small cell lung cancer: Thoracic oncology research group 1632, Lung Cancer, 161: 49-54 (2021)

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

4. RIGURER , AEEA— | INEREAR, EBBEE, Mk FH, SFHTET, N7 VEHENCB T 549 1 7 1 v X athE
XS B HAREBREBESIRBIRER T — £ O T IR ORI . H AR K R F 2 | 25: 42-47 (2020)

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

Data Science
lgint research/education Data mining using publicly available data
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Drug Development Oncology anes
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Health scaramics approach

Model & simulation approach | Maching leaming

€= Griffith Univ.

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

 RHHBOERREERFTFBAIDHRTICRI T 5 54

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

RFISEOFHEEEICEAT 201

To analyze regulatory bodies’ theoretical framework

CBREARICH T SRR CESEBEON T

To analyze pharmaceutical companies’ clinical development and pharmaceutical affairs strategies

. R L 5 P ERPIRE OO HI B LE B

To investigate the comparative evaluation criteria between divisions in regulatory bodies

. Ushijima S, Matsumaru N, Tsukamoto K. Evaluation of Drug Lags in Development Initiation, New Drug

Application and Approval Between Japan and the USA and the Impact of Local Versus Multi-regional Clinical
Trials. Pharm Med. in press (2021).

. Izuka S, Matsumaru N, Tsukamoto K. Characteristics of drugs approved in Japan without conducting

confirmatory clinical trials. J Clin Pharm Ther. in press (2021).

. Ohno S, Chen Y, Sakamaki H, Matsumaru N, Yoshino M, Tsukamoto K. Burden of caring for Alzheimer’s

disease or dementia patients in Japan, US, and EU: results from the National Health and Wellness Survey: a
cross-sectional survey. J Med Econ. 24(1):266-278 (2021).

. Ohno S, Chen Y, Sakamaki H, Matsumaru N, Yoshino M, Tsukamoto K. Humanistic burden among caregivers of

patients with Alzheimer's disease or dementia in Japan: a large-scale cross-sectional survey. J Med Econ.
24(1):181-192 (2021).

. 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. 55(1):48-55 (2021).
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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: https://yakka-gifu-pu.jp/)

1. PARNMNRIBEZENE T2V ABRBEOHREENADTI AN IO —RE
Anticancer drug development targeting the tumor microenvironment and cancer chemical biology

2. MEAX PLRACEODHED-HDHF 70— T DR

Development of molecular probes for the study of cellular stress responses

3.8k () 1 F ARHE D F ORISR & A8 & 5 £ RSk AIEIBERAM R

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

( atorv.o NARIMACE QladaN\ec Ndleinemis
Our Goal: Elucidation of living systems and disease
-@ based on organic chemistry and drug discovery.

Research Keywords: Tumor Microenvironment, hypoxia, Oxidative Stress, Fe(ll) ion,
Fluorescent Probe, Iron Homeostasis, Drug Discovery

Research Field: Medicinal Chemistry and Chemical Biology

Movel antitumaor drugs targeting stress
response in tumor microenvironment

Various organelle targeting Fe(IT)

x
fluorescent probe
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1. Sakai, T., Matsuo, Y., Okuda, K., Hirota, K., Tsuji, M., Hirayama, T., Nagasawa, H. Development of Antitumor
Biguanides Targeting Energy Metabolism and Stress Responses in the Tumor Microenvironment. Sci. Rep., 11,
4852 (2021).

2 . Mukaimine, A., Hirayama, T., Nagasawa, H. Synthesis, Photophysical Properties, and Application of Asymmetric
Bismuth-Rhodamines as an Activatable Fluorogenic Photosensitizer. Org. Biomol. Chem., 19, 3611-3619 (2021).
3. 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. J. Med. Chem., 63(8), 4022-4046 (2020).

4. 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).
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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
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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.

1. LWEKRERLEORRE EEEmE ECERNICH
Development of novel deuteration methods and their medical and industrial applications
2. FEFNREI XN —HilT216M L - RICORRE & ERREIEII R A DICH
Development of cutting-edge reactions aimed at the innovative sustainable energy technology and
their contribution to the prevention of global warming
3. HEMTNY—REBRCEMEORE L EEMEFLH
Development of novel, selective and heterogeneous transition metal catalysts and their application to
synthetic and medicinal chemistries
4 . NETEEMEDRICHEEDRZE E BHESKRADICH
Development of Reaction Control Method of Reactive Intermediates and Application to Organic Synthesis
5. )01 XERMIEIC & B:BIRAEME L 2 AR & U A ERIREBIBEEIORAR

Novel construction methods of polycyclic structures based on Lewis acid-catalyzed-selective activation.

—

. F. Wakayama, R. Ito, K. Park, M. Ishida, Y. Yamada, S. Ichihara, H. Takada, S. Nakamura, A. Kato, T. Yamada,
H. Sajiki, Y. Monguchi, Esterification or Thioesterification of Carboxylic Acids with Alcohols or Thiols Using
Amphipathic Monolith-SOsH Resin, Bull. Chem. Soc. Jpn., 94, in press.

2. T.Ikawa, Y. Yamamoto, A. Heguri, Y. Fukumoto, T. Murakami, A. Takagi, Y. Masuda, K. Yahata, K. Yahata, H.
Aoyama, Y. Shigeta, H. Tokiwa, S. Akai, Could London Dispersion Force Control Regioselective (2+2)
Cyclodimerizations of Benzynes? YES: Application to the Synthesis of Helical Biphenylenes Helicene, J. Am.
Chem. Soc., 143, 10853-10859 (2021). Highlighted in SYNFACTS, 17, 981 (2021).

3. Kwihwan Park, Naoya Ito, Tsuyoshi Yamada, and Hironao Sajiki, Efficient Continuous-Flow H-D Exchange
Reaction of Aromatic Nuclei in D,0/2-PrOH Mixed Solvent in Catalysts Cartridge Packed with Platinum on
Carbon Beads, Bull. Chem. Soc. Jpn., 94, 600-605 (2021). Selected Paper.

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).

GIFU Pharmaceutical University
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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. 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.
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. We have studied the reaction with nickel and iron catalyst, which are inexpensive and have unique reactivity,

instead of expensive transition metals.

. We have studied the synthesis of the highly reactive hypervalent iodine compounds and the development of

new reactions using them.

D FREFEENAT 3 RIEAFEBRERIERICORSE

Studies of environmentally-friendly oxidation using molecular oxygen

CHEFAT 2 RESFEREIRRIC DR

Studies of environmentally-friendly new reactions using light

RSB L TEMERILEMDERME

Synthesis of natural products and biologically active compounds

L IV RSk & U B AR RIS DR R

Studies of new reactions with nickel and iron catalysts

. Takeda, M., Maejima, S., Yamaguchi, E., Itoh, A, Iodine-mediated direct a-amination of dimethyl methylmalonate

using non-protected amines, Tetrahedron Lett., 77, 153251 (2021).

. Takai, R., Shimbo, D., Tada, N, Itoh, A. Ligand-enabled copper-catalyzed N-alkynylation of sulfonamide with

alkynyl benziodoxolone: synthesis of amino acid-derived ynamide, /. Org. Chem., 86, 4699-4713 (2021).

. Shimbo, D., Maruyama, T. Tada, N, Itoh, A. N-Alkenylation of hydroxamic acid derivatives with ethynyl

benziodoxolone to synthesize cis-enamides through vinyl benziodoxolones, Org. Biomol. Chem., 19, 2442-2447
(2021).

. Ura, T., Shimbo, D., Yudasaka, M., Tada, N., Itoh, A., Synthesis of Phenol-Derived cis-Vinyl Ethers Using Ethynyl

Benziodoxolone, Chem. Asian J., 15, 4000-4004 (2020).

. Maejima, S., Yamaguchi, E., Itoh, A. Three-Component Iminolactonization Reaction via Bifunctionalization of

Olefins Using Molecular Iodine and Visible Light, /. Org. Chem., 85, 10709-10718 (2020).

. Matsuo, K., Yamaguchi, E., Itoh, A. In Situ-Generated Halogen-Bonding Complex Enables Atom Transfer

Radical Addition (ATRA) Reactions of Olefins, /. Org. Chem., 85, 10574-10583 (2020).

. Shimbo, D., Shibata, A. Yudasaka, M., Maruyama, T., Tada, N, Uno, B., Itoh, A. Synthesis of cis-3-Amidevinyl

Benziodoxolones from the Ethynyl Benziodoxolone-Chloroform Complex and Sulfonamides, Org. Lett., 21, 9769-
9773 (2019).

. 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).

. 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).
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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

Devalopment of noval drugs for neurclogical disordars

based on regulation of neurotrophic factor signaling Treatment of
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Fig.2

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. HERERFOEZMNICAHICEAT 2%
Investigations aimed at clinical application of neurotrophic factors
2. BE - BER. RERICH TS mRNA FiBEAED 3'- RIGEBEDEENICRET 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. MRE CIFEOMBEEIROREICEAT AR
Investigation for the neurocircuit development of somatosensory and emotional systems.
4. BBERZEICHT 258 / FFERRAER

Basic/pre-clinical investigations for spinal cord disease

1. Murasawa H, Kobayashi H, Imai ], Nagase T, Soumiya H, Fukumitsu H. Substantial acetylcholine reduction in
multiple brain regions of MecpZ-deficient female rats and associated behavioral abnormalities. PLos One. 16 (10)
€0258830 (2021).

2. 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).

3. 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).

4. 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).

5. 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).
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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,
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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. AR, MNEREE. RIRFIREAEEL EDREEBICEAT 2 REMEARVBIZEMAR
Studies for elucidating pathological mechanisms and drug discovery on ocular diseases such as glaucoma, age-
related macular degeneration and retinal vein occlusion

2. REPRUBEHRERES EICRRSI N3 PIREEREICET 5 REMRAR VEIEMZR
Studies for clarifying pathological mechanisms and drug discovery on CNS diseases such as stroke and
psychiatric disorders

3. PSSl s CEHMAEE AV - RERAR URIEMSR
Studies for elucidating pathological mechanisms and drug discovery using stem cells including iPS cells

4 AZAERVY T AL NOFHREEERICEAT MR

Studies on new pharmacological effects of traditional drugs and supplements

1. Nishinaka A#, Nakamura S#, Tanaka M, Masuda T, Inoue Y, Yamamoto T, Imai T, Hidaka Y, Shimazawa M
and Hara H. #Contributed equally. Excess adiponectin in eyes with progressive ocular vascular diseases. THE
FASEB JOURNAL, 35(2):e21313 (2021).

2 . Takahashi K., Nakamura S., Otsu W., Shimazawa M. and Hara H. Progranulin deficiency in Iba-1+ myeloid cells
exacerbates choroidal neovascularization by perturbation of lysosomal function and abnormal inflammation.
Journal of Neuroinflammation, 25;18(1):164 (2021).

3. Tsuji S, Nakamura S, Yamada T, Susana de Vega, Okada Y, Inoue S, Shimazawa M and Hara H. HYBID derived
from tumor cells and tumor-associated macrophages contribute to glioblastoma growth. Brain Research., 1764, 1
(2021).

4. Matsubara H, Imai T, Tsuji S, Oka N, Ohba T, Yamada T, Egashira Y, Nakamura S, Shimazawa M, Iwama T
and Hara H. Involvement of cerebral blood flow on neurological and behavioral functions after subarachnoid
hemorrhage in mice. Journal of Stroke and Cerebrovascular Diseases, 30, 9 (2021).

5. Imai T, Tsuji S, Matsubara H, Ohba T, Sugiyama T, Nakamura S, Hara H and Shimazawa M. Deferasirox, a
trivalent iron chelator, ameliorates neuronal damage in hemorrhagic stroke models. Naunyn-Schmiedeberg’s
Archives of Pharmacology, 394(1):73-84 (2021).
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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 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.
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1. M7LILX—EMEEETHI3EMI X XL 2EEEERRORRE
Development of functional foods using plant extracts with anti-allergic activity

2. BM7LILX—-DIREEBIET T F NEEDEREMZ
Development research of peptide therapy aiming at curative therapy of food allergies

3. REBMEICLDT7LIX —REEFOEBA—KE» SIREZT7LILX—

FElucidation of the onset of allergic reaction by percutaneous sensitization

1. Yamashita H, Shigemori A, Murata M, Tanaka H, Inagaki N, Tsutsui M, Kimura M. Impact of orally-
administered oligosaccharides in a murine model of food allergy. J Funct Foods. 85, 104646 (2021).

2. Takayama S., Kawanishi M., Yamauchi K., Tokumitsu D., Kojima H., Masutani T., Iddamalgoda A., Mitsunaga T,

Tanaka H. Ellagitannins from Rosa roxburghii suppress poly(I:C)-induced IL-8 production in human
keratinocytes. J Nat Med. 75, 623-232 (2021).

3. 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. Int J Clin Prac 74, e13464 (2020).

4. 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, 89-291 (2018).

5. 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, 06-514 (2018).

6. 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. J
Allergy Clin Immunol, 140, 879-881.e7 (2017).

7 . 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).

8. 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).
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. Elucidation of molecular mechanisms underlying health hazards due to exposure to toxic substances. Previously,
there have been lots of reports that pose serious health hazards associated with abuse of illicit drugs, such as
designer drugs, psychostimulants and anti-obesity agents, intake of toxic plants and inhalation of all pollutants.
Exposure to some illicit drugs or air pollutants elicits severe injuries to cranial nerve and cardiovascular
systems and respiratory tract through elevating production of reactive oxygen species. We aim to elucidate the
detailed molecular mechanisms of major health hazards arising from exposure to their toxic substances by
performing the structure-toxic relationship and metabolome analyses.

. Development of novel adjuvant therapies to overcome chemo-resistance in cancer cells. Continuous
administration of anticancer drugs provokes the hyposensitivity, so-called chemo-resistance, of cancer cells and,
therefore, development of effective adjuvants that alleviate the gain of chemo-resistance is desired. In this
laboratory, we investigate to develop novel adjuvant therapies targeted to xenobiotic-metabolizing enzymes,
drug transporter proteins and proteasomal proteolysis.

. Investigation into preventive effect of lipid nutrition on lifestyle disease. Nutritional guidance to lower the n-6/
n-3 ratio of essential fatty acids has preventive and therapeutic effects on various diseases, and some essential
fatty acids are also used as medicine. However, there are not many studies on long-term intake of fatty acids

other than n-6/n-3, various sterols, and fat-soluble minor component. In this laboratory, we are addressing

various unresolved topics related to lipid nutrition and diseases using a system of long-term administration of
fats and oils to experimental animals. By solving these problems, we hope to contribute to the establishment of

guidelines for lipid nutrition for the prevention of lifestyle-related diseases.
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Elucidation of mechanisms underlying cranial nerve injury elicited by illicit drugs and air pollutants

. RPSOREMEDORTE & REHF ICEET 2R

Studies on identification of causal factors and pathogenic mechanisms of food poisoning

D ATHIEIERE 2 2 NI B R0 & ¥ 2 MR LFERER DRER

Exploration of novel adjuvants to targeted to proteins related with chemo-resistance of cancer cells

EEREIC L 2EFTER TR ORE

Investigation into preventive effect of lipid nutrition on lifestyle disease

. Kamase K., Taguchi M, Ikari A. Endo S. Matsunaga T. 9,10-Phenanthrenequinone provokes dysfunction of

brain endothelial barrier through down-regulating expression of claudin-5., Toxicology, 461, 152896 (2021).

. Morikawa Y., Miyazono H. Kamase K. Suenami K., Sasajima Y., Sato K. Endo S., Monguchi Y., Takekoshi Y.,

Ikari A., Matsunaga T. Protective effect of aldo-keto reductase 1B1 against neuronal cell damage elicited by
4'fluoro-a-pyrrolidinononanophenone. Neurotox. Res., 39, 1360-1371 (2021).

. Morikawa Y., Miyazono H. Sakai Y. Suenami K. Sasajima Y. Sato K. Takekoshi Y. Monguchi Y., Ikari A.

Matsunaga T. 4' Fluoropyrrolidinononanophenone elicits neuronal cell apoptosis through elevating production of

reactive oxygen and nitrogen species. Forensic Toxicol., 39, 123-133 (2021).

. Tatematsu K., Miyazawa D., Saito Y., Okuyama H., Ohara N., Fully hydrogenated canola oil extends lifespan in

stroke-prone spontaneously hypertensive rats. Lipids Health Dis. 20, 1021 (2021).
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e 3. Development of macromolecular drugs to break through the pancreatic cancer stroma. Pancreatic cancer
VEEE fd— +H & stroma prevents the delivery of anticancer drugs and DDS carrier into the pancreatic cancer cells. We have
B (E) B (E) challenged the fabrication of polymer conjugates possessing extracellular matrix proteases to increase the
Professor Associate Professor stability of the proteases and to provide targeting ability for them, and developed the anticancer-loaded
Kondo Shin-ichi Doi Naoki .. . .

PhD. PhD. macromolecules for apoptosis-inducing of pancreatic cancer cells.
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U Bl Fabrication of self-assembled phospholipid layer onto the polymer surface by plasma-assisted method and its
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Fundamentals of solid-state plasma chemistry and application to DDS by self-assembling of polymer
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.DDS NDICH % B1E L ==& ROEREMES 5 FRIE

Development of highly functionalized polymer for DDS

T ATEM e A & T AR/ A7 T ) TILREDRIK

Development of functional biomaterial surface based on plasma technique

R EBEAERICEV P AREERET 50 FTEEDEIH

Development of macromolecular drugs aiming to break through the pancreatic cancer stroma
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Hsii&@ﬁﬁgﬂﬁﬁ% 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, J. Photopolym. Sci.
Technol., 33, 333-336 (2020)

2. Doi N, Yamauchi Y., Ikegami 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 , J. Photopolym.
Sci. Technol., 32, 541-544 (2019)

4. Sasal Y. Doi N, Yamauchi Y., Kuzuya M., Kondo S., Effects of Plasma Surface Treatment on Cell Adhesion to

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

52

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.

. 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.

Biocompatible Polymer Brushes, J. 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)
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Fig. 1 Challenges of transmucosal/intracellular drug delivery systems using nanoparticles
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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.

FHFEERRE Research Objectives

1. F /8% + )7 % ERAT 5K288 DDS &&| (O - &t - fRES5) OM%R

Development of non-invasive pharmaceutical formulations (orally, pulmonary, and ocular topical instillation)
using nanoparticle drug delivery system

2. BMONAATNAZEY 7« EIRAMAEZ BN E T 50T - BFERET

Particle design to improve drug bioavailability and development of patient friendly formulations
3. MENEEREREE AT LEEELAARETA XFRE

Development of integrated continuous manufacturing system
4. ERMERFNDER & BIE L AR

Research for personalized formulations using emerging technologies

Eﬁﬁ@ﬁﬁ%ﬁﬁ% Research Publications

1. Shibata T, Yoshimura N, Kobayashi A, Ito T, Hara K, Tahara K. Emulsion-electrospun polyvinyl alcohol
nanofibers as a solid dispersion system to improve solubility and control the release of probucol, a poorly water-
soluble drug. / Drug Deliv Sci Technol.102953. 2021

2. 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. Int ] Pharm. 593:120148. 2021

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

4. 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

5. 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
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HW-REOREXIT) @b 2 EEAMICHET 2 EREIEL., BT 2 QEMAMY OBZEIRMERE BIR
LMW OEA LB A T O EREENBLE D O BAEYOREICET 238217 ©FTHWICEYT 2 1E
LWHREOESHEE 2179 % HICIEBI 280 T & T b, B gE I, /MY E s & LEaE
BATELAME LCORELZWE L, NEHE - ASEZeiRm] (Y - EFETHE L > 5 —0FEHE) L LTo
R HIEL T2,

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.

#& S5 (Crystal cell rows) B1Ri& (Kakkonto)

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

FHFEERRE Research Objectives

1 AERET—aN-ZDBEICET MR
A study about the construction of the crude drug database
2. ZRENRIES SUCEEKRRNMTICEYT 5ME
A study about medical herb cultivation and the crude drug preparation processing
3. \WHDIBERERCERRICES S h 2 EMOIEMIEETHER
The microscope judgment study of a plant combined with so-called health food and medical supplies
4. AW T 32 FRERBYOBARERE

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

Haiﬁa)ﬁﬁggﬁﬁ% Research Publications

1. Nakashima K. Yamaguchi E. Noritake C., Mitsugi Y., Goto M., Hirai T., Abe N., Sakai E., Oyama M., Itoh
A.Inoue M., Discovery and SAR of Natural-Product-Inspired RXR Agonists with Heterodimer Selectivity to
PPARS-RXR, ACS Chemical Biology. 15, 1526-1534 (2020).

2. 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).

3. 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).

4. 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, Shoyakugaku Zasshi, 72, 21-27 (2018).

5. 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, /J.

Phytogeorg. Taxon. 65, 95-98 (2017).
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PFEIIRE Tl FE OB T RBBEER 2 S MR % LFE ) MO 2R T %E 217> T\ 5%, TBL (¥ A
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JBAE - FHlOGHT 2 AT o TV b,

F T UEEIIONTUL, MHEEEA Y T4 Y TRFERES 2 [N 7Ly 7 A8 OFEZFEER L, i /
T4 v TZHETEFEDOF N ROERAELT) 0 v v T % LA S IR ZIREDE R OFHEEIZ oW
THI%E%21To T\ 5,

Research is being conducted on the second language acquisition theory to promote continuous improvement of
English language proficiency through motivation and learning environment factors. The effects of TBL (task-based
learning) on vocabulary learning and the acquisition of the four skills (reading, writing, listening and speaking) are
measured and practical research is conducted on classes for learners who have difficulty with English
communication.

Research is also conducted on early-age English education based on the second language acquisition theory,
and analyzing classes mainly in elementary schools. Teaching methods for elementary English and end-of-term
evaluation are being studied.

For online classes, a type of class is practiced in which face-to-face classes are delivered simultaneously online.
A survey of the academic abilities and attitudes of students taking face-to-face and online classes is being

conducted. While analyzing any gap, effective and optimum teaching and evaluation methods are being studied.

FHFEERRE Research Objectives
1. E_SEEEREHEMATICOVWTOMR

Study of second language acquisition and motivation
2. REAREHB ICH TR EURED DI
Analysis of teaching methods in early-age English education
3. XA UICLBRFERERE N Ty 7 XB) OEEKRMR

Practice of English teaching with simultaneous online delivery of face-to-face classes.

RIE DA TR Research Publications

1. Maki, H, Matsuka, A., Correlations Between the Scores on the Two Versions of the Minimal English Test
(MET) and the Scores on the English Section of the Common Test for University Admissions 2021 Provided by
the National Center for University Entrance Examinations, Bulletin of the Faculty of Regional Studies, Gifu
University 50 (2021).

2. Matsuka, A., A Syllabus Design Based on the Surveys to Enhance the English Skills of Students, JACC, 141, 151-
160 (2020).

3. Matsuka, A. Research on the Role of Japanese Teachers in English Classes Conducted by Native English-
Speakers in Kindergartens, GWU Curriculum Research and Development, 3-2, 17-22 (2018).

4. Matsuka, A., A Study on the Current Status and Issues of English Education in Primary Schools - Speaking
Tests Conducted by Assistant Language Teachers in Practice-, GWU Curriculum Research and Development,
2-1, 17-22, (2017).
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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 that consists
of three levels (pre-intermediate, intermediate, and advanced) has been 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 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 disadvantages 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.

fHZEERRE Research Objectives

1. BMABEOVRZJICA5 T3 A DX LDOMER
To explore the mechanisms involved in scientific English listening ability

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

3. BEMEIC L PIRBEERKFICH T3 EFREOHRFEAEADHAICAT 5%
Questionnaire-based survey on the evaluation of a new concept in Pharmaceutical English Education at Gifu
Pharmaceutical University

4. LA/ —BEREEEDOKRBEIRELETMICE T 3 IHREBINFEDOHR

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

BIEDIAFRR Research Publications

1. Miyata M, Hashimoto N, Yamada S. Mirbod SM. English for Dental Hygienists. 8§ 3CEM AL, ISBN: 978-4-
89347-376-9, (2021).

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

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

4. 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, 3943 (2019).

5. Inaba R, Mirbod SM. Status of implementation of job crafting among female hospital nurses. Jpn J Occupational
Medicine and Traumatology, 67, 81-86 (2019).

6 . 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, 275-284 (2017).
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BUFmiR =12 810 % 2 R4 1L, Mot L . EERICBIT2HFHETH L, MBEFOMETIE, BE
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e, EAES%O KAEEROME 2 XA EHET)FRI2BW T, A AICB81) % holomorphic index 725038 D X 9
ZETHLPIMOTEETH L, €2 C. EEHOE EIZB1F % holomorphic index 7256725, JEDIERIE %%
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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.

tHITER%E Research Objectives

1. ERABEANFEERAV ., BERNFERB LT L OBEERFOMRE

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

2. FRIBGDEE. SBEGROREESIC$H 5 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 FREHEE

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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EEE - AR — I REEETIE, I3 205 T CTOMELED TV L, 1 DOHIL, FIEOELICHEH L., HRIC
B 2 REOFIEOME B & GIEH B O E L % B0 CRE 2 O fIEHEO#EDSEEOHMICED L) %
WEESZ72OPEWPLPIITEHILETHD, 20HIE. FERFEREEHOLETIH [#1E] (Z0BREo—
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9 % FRIEAR & AREEATER SN T X 200 % YIS ET SN fIEEH S 5t A M X BUEORIEREIE 0 55
LWHIRZRWZT 22 HIEL Twb, 320HIE, #HSIIBIT 2 AR VIREBICEAT AR TH L, AR—
TR AR — I PEONL 0 5, HIsH&I2BI 2 AR —VIREOED FIZOWTHETZ LT\w5b, fZext5id.
BETIHIE AR —> 7 5 TR AR—Y NPO, AR—V %2l L-EVPEERETH 5,

We work on the following three flelds. 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.

tHITER%E Research Objectives

1. EREHEIC S 2 RIEDHEICET 3 BEME
The study on the history of modern techniques of Kendo
2. REDMLEREEEICONT
The study on the pedagogy of Kendo for beginners
3. Mg RICH B R AR~ VIRE

The study on the sports promotion in the community

BRIEDIAFRR 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.
materialinkendo-Verificationofimpactforceatstriking-, TokaiJournalofBudo,12,17-27(2017).

3. Sakamoto T. Yano Y. Corpus of Physical Education and Sports Reports Vol.1-Vol. 5, The Second Post War
School Instruction Book of Martial Arts Vol. LVol. 1T (2017).

4. Arikawa H., Yoshida K., Kubo A., Sakamoto T., Watanabe K., Imai H., Difference in psychological stress induced
by opponents with different skill levels in kendo gokaku-geiko, Research journal of Budo.53-1 pp.1-9(2020).

a1

. Chiba, Y. (2018) The Study of the athlete changing process in International Youth Football Tournament: From
the viewpoint of management by objectives and self control. KFE & HHHH4 (Studies in the Management of
Physical Education) 10: 1-12.

6. Chiba, Y. (2019) The process of fostering citizenship in community sport clubs. Proceedings of The 70th
conference of Japan society of physical education, health and sport sciences. (https://www.jstage.jst.go.jp/
article/jspehss/70/0/70_195_1/_article/-char/ja).

. Chiba, Y. (2021) The process of building self-management in community sport clubs. Proceedings of The 71st

BN |

conference of Japan society of physical education, health and sport sciences. (https://confit.atlas.jp/guide/event/
jspehss71/subject/101601-03-03/advanced).
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g DE L WHERRAIGERE (74 725 4V) OWHIZL ) EHEMEERLLo724H, REETH7ZF TR TA
HOHE] H2vid TAAEDOE] (QOL : Quality of Life) 2 HH LI LB RDOLENT WL, BETH L LIIWmD
L EDDUIEALSELCRRAIEN, AZLDHIMSIZSELIEELERTH b0 L4, AP TEMRIFEE
W& D) THLZE EEFETHLZ L BERRMIC T2 &0 F RO PEFRI DS THLZ L) 2HEL
T35 LW EDHEIRH L5, LT IRFICIES N TR, REETIE, &8 ORFIREOZAL (k.
AEEEIR, BIEIE. B &) L RE ORRRZIL L OBIRE RIS 5 2 12X D, [ L] D%EBL
ICHERY 0 72, BB L O EmFEM ofie L ettt BLUFHOAER (QOL 0k, 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

Holistic Beauty (£3%) Structure & Functions of Epidermis
skin BEEUt"{ Systemic Health External Stimulation (UV. Dryness. Xenobiotics. Chemicals, ste.)
- o < Functions >

(MORLE) ’ (%80 HEK)

lambe Barricr
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& Fresentation

Basament Membrane
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Wular System— |
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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.

THFEERRE Research Objectives

1. EEORECPIDELSICHETIARAMEXA T I -2 —25KERT

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

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

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

B DIRFLRL R Research Publications

1. Nagata H, Inoue S, Mizutani Y., Nicotine affects tight junction barriers via alpha7 nicotine-like acetylcholine
receptor in keratinocytes. / Dermatol Sci. 103: 183-185. (2021)

. Wang Q, Kuroda Y, Yang L, Lai S, Mizutani Y, Iddamalgoda A, Guo J,Yamamoto A, Murase D, Takahashi Y,
Xiang L, Inoue S, Tsuruta D, Katayama I, GPNMB extracellular fragment protects melanocytes from oxidative
stress by inhibiting AKT phosphorylation independent of CD44. Int J Mol Sci. 22: 10843. (2021)

3. Mizutani Y, Takagi N, Nagata H, Inoue S, Interferon- y downregulates tight junction function, which is rescued
by interleukin-17A. Exp Dermatol. 30: 1754-1763 (2021)

. Tsuji S, Nakamura S, Yamada T, Vega S.d, Okada Y, Inoue S, Shimazawa M, Hara H., HYBID derived from
tumor cells and tumor-associated macrophages contribute to the glioblastoma growth. Brain Res. 1764:147490.
(2021)

5. Sato S, Mizutani Y, Yoshino Y, Masuda M, Miyazaki M, Hara H, Inoue S. Pro-inflammatory cytokines suppress
HYBID (hyaluronan (HA) - binding protein involved in HA depolymerization/KIAA1199 /CEMIP) - mediated
HA metabolism in human skin fibroblasts. Biochem Biophys Res Commun. 539: 77-82. (2021)

6 . Matsunaga K, Suzuki K, Ito A, Tanemura A, Abe Y, Suzuki T, Yoshikawa M, Sumikawa Y, Yagami A, Masui Y,
Inoue S, Ito S, Katayama I, Rhododendrol - induced leukoderma update I: Clinical findings and treatment. J
Dermatol. 48: 961-968 (2021)

7. Inoue S, Katayama I, Suzuki T, Tanemura A, Ito S, Abe Y, Sumikawa Y, Yoshikawa M, Suzuki K, Yagami A,
Masui Y, Ito A, Matsunaga K. Rhododendrol-induced leukoderma update II: Pathophysiology, mechanisms, risk

[\

IS

evaluation, and possible mechanism-based treatments in comparison with vitiligo. / Dermatol. 48:969-978. (2021)
8. Mikami M, Takuya O, Yoshino Y, Nakamura S, Ito K, Kojima H, Takahashi T, Iddamalgoda A, Inoue S,

Shimazawa M, Hara H., Acorus calamus extract and its component a -asarone attenuate murine hippocampal

neuronal cell death induced by L-glutamate and tunicamycin. Biosci Biotech Biochem. 85: 493-501. (2021)
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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

FEERERE -

=

e B
- = T

ENAINT 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.

FRFEERRE Research Objectives

1. AEEBICH T I2EZEMOESHH»EE QOL ICKIFTHRICEHAT 2R

Study on the effect of pharmacists’ activities in home medical care on patients’ quality of life
2. KREEBEICS I I2EETELIDRNICERTI-0D AT LICET BHE

Study of a system for effective implementation of pharmaceutical support in disaster medical care
3. MWIKICE T 2 ZHEREEDMRE TSR EREIEME

Investigator-initiated clinical pharmacological research through regional multicenter collaboration
4 . NECHII3EFHNADDRICEAT 5%

Study on the effects of pharmaceutical intervention in nursing care

5. Y K— NERDOHEICE T B

Study on the promotion of health-supporting pharmacies

%ﬁ@ﬁﬁ%ﬁﬁ% 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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fFF T —~ Research Interests

[FEe P REHEE AR EIRET 7V O & e SEMZE] AR ZEOMIET —~ T¥ . fT4E., FUREER
2 LD LT BN, FEREGDPES RS, PSS HAERIISHT 5720 DRI D EAICZ > TW
9. PUARCBEEREIE R OFEAML, RE A ERBY TH 2 EHRETIE) F v N & OREMEO ME TR A L v
CEPRRMINTVET, MA T, BHEELHWHREET IV TIE, b b EOMBFEHNZENREBILOEN 4 &8
BEAMESNTBY, L) MIEWREETVIERNICZOFEROFEEIEHE > T E T, Eo T, e MEE
BIC X BT T IV, BB S IR OO R & B2 CEEM ORISR L LT L7008 )%y — v &
N185720, TORFEIFHSMICHBELZRETT . KFEETIZ, VIV e WA RIFEETIVEL L. € O¥H
REFPAT & SR 21T o T E 37 BUE. ARRE, DI BEZS 1 I ONRE IR IR PH 259 70 & DRI B O 9E % #0 T
WET,

“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.

FHFEERRE Research Objectives

1. ERBEERE LABMERT T VO UTREREN
Establishment and elucidating pathology of animal model using primate
1) VS RN B2 1 e OB R IR P 2B E € 7 )V OFEL & 2 D im eI BE 3 2 WfF 78
Studies for establishment and elucidating pathology of exudative age-related macular degeneration and
retinal vein occlusion model in monkeys
i) TIVERAREE 7V % B 7o i RE R I OSRE DR R O FFAlf 12 B 5~ 5 BF9E
Studies for elucidating pathology and evaluation neuroprotective drug of glaucoma model in monkeys
i) FRVRBETNVONA T~ — 5 — ORI
Study for exploration of biomarkers the above disease models
2 WS L-BMERETIVERVWEHEREOME

Studies for development new drugs using established animal model

BIE DIAFTRY R Research Publications

1. Otsu W., Ishida K., Chinen N. Nakamura S., Shimazawa M., Tsusaki H., and Hara H. Cigarette smoke extract
and heated tobacco products promote ferritin cleavage and iron accumulation in human corneal epithelial cells.
Sei. Rep., 11, 18555, 2021.

2. Takahashi K., Nakamura S., Otsu W., Shimazawa M., and Hara H. Progranulin deficiency in Iba-1" myeloid cells
exacerbates choroidal neovascularization by perturbation of lysosomal function and abnormal inflammation. J.
Neuroinflammation, 18, 164, 2021.

3. Ishida K, Yako T. Tanaka M., Otsu W, Nakamura S. Shimazawa M., Tsusaki H, and Hara H. Free-Radical
Scavenger NSP-116 Protects the Corneal Epithelium against UV-A and Blue LED Light Exposure. Biol. Pharm.
Bull, 44, 937-946, 2021.

4. Miyagi S., Nishinaka A., Yamamoto T. Otsu W. Nakamura S., Shimazawa M., Kitaoka T. and Hara H.
Establishment of a pigmented murine model abundant with characteristics of retinal vein occlusion. Exp. Evye
Res., 204, 108441, 2021.

5. 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., 18, 123-133, 2021.
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fFF T —~ Research Interests

BUIE, MM ABED SEEBEBEANOBITHIRE SN TV EH, EEEHODE TIHE L TV A EFIMIE 7%, T8
EEFRTOEFMOREIAIMIZ 2> T, REMFEEO HIIE, FEEBECIHECE 2EAIMEE/HT L L
ELHEET — ABFETOERMMEO LTV A% W T 5 2 L12H 1) FHBHIX QR Ml &EH L TERT 5,
ROSTEF TG LT 236 A0A, ATE BRI, BRI As, R R E 2. S EEMS O fEEE
R EME O T 215 C, 3SR, SERFEEFIAG, PESEHIAG % % 512 On-the-Job Training I2 X 2EEH T0 77 4L,
KFECTOERBERE 7077 L5 LEBRT 5 ET — AEROGIF COREAIRMAED T ¥ 7 ARSI LTI,
EEEHRICEAMO DS 2 L2 X 5 EH QOL 0UE, R 77—~ — 0, EYREIES 5 - BIEHO
A, EEREFICRIETREEIOWT, RT — Y DT 2179, TNHOHE., Mzl fEETF—LEHET
DIEFIFORLBEME . % B3,

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.

| {ﬂ} Gifu Pharmaceutical University
L ) ) : )
Students & Pharmacists
Training for Pharmacists,

™ Establishing Pharmacists’ Role 1
Medical in Home Team Medical Care Administrations
Associations R h J

: “ On-the-Job geedIr Lifelong Learning

Training l Program

.~ Yuu YAKKYOKU GROUP

KYOTO Training Program
Kyoto Prefectural University of Medicine
Kyoto Pharmaceutical University

FHFEERRE Research Objectives
1. AEEECEE CE3ERZMERTOT T LDOEEICET 3%

To construct a pharmacist training program that can be implemented in home team health care

2. ZHMHPEAS T S EEEROERANMIRICEAT 5ME

To study the cost-effectiveness of pharmacists participation in home team health care
3. KV T77—<>—tEPRIERARLEICRIETEEICET MR
To study the effect of elimination of polypharmacy on the prevention of side effects

4  FFMC LD T VHIVTEIAD NP EYPBEFEDBEALICRIZTHZEICEAT MR

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

BiE DIAFER R Research Publications

1. Nakashima M., Mamitsuka K., Kai J., Sugiyama T., Hayashi H., Longitudinal Survey of Polypharmacy in a
Palliative Care Unit. Jpn. 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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fFF T —~ Research Interests

TAEORE T AITRD SN T2 5HAL, MEMER, AT AFIF LT, e, TROBE» OGN 2 ED
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ﬁﬁﬂﬁi?‘"‘ WL CTiE, REMR T ATHLERE - &h - TR0 A0RE % FobIIBE Ly B3R e A @ o

BRICFGTALIEZHEMET Do 72, TNETHEL TE72HBIEAIREIE D720 ORF-RGT R -
%‘Jﬁﬂ@f_&)@ﬁﬁnﬁ%%’é% IHREIEDL LB, AET T A2 HEIZ ANTWIENE BT 5o AR OB
i, ERIT L AL LR ORI A . OB L DIEH Lo IR ES L ETH S,
2018515 Mb BT EEAEEOER - #HEEEE 2 S5 4 (CCPM] - Consortium on Continuous Pharmaceutical
Manufacturing, Japan : http://ccpmj. org/about/) D OGBS & LTy $R L R OIEHASH O R R L.
AN 7 RS 2 BAR T EER MBS O B LA EINEH SN T WA NS FEREMAEE L O#EHE L X5,
CNODIEEIZ LD AR kﬁ%ﬁbw%%ﬂ WCHERKL. ENTORETEORIIZFG 52 L2 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 soon 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.

FHFERRE Research Objectives

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

films

Haiﬁo)ﬁﬁ%ﬁﬁ% Research Publications

1. 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).

2. Takeuchi Y., Murase, K. Tahara, Takeuchi H., Impact of surface roughness of pre-treated punches and powder
properties on prevention of sticking during pharmaceutical tableting, J. Drug. Delivery Sci. Technol., 60, 10199
(2020).

3. Tomita Y., Takeuchi Y., Natsuyama, S., Takeuchi H., Characteristics of residence time distribution in a
continuous high shear mixer granulation using scraper rotation, Int. J. Pharm., 605, 120789 (2021).

4. Takeuchi Y. Hyakawa F. Tahara K. Takeuchi H., Orally disintegrating films: The effects of water content on
disintegration and mechanical properties, J. Drug Del. Sci., Technol., 66, 102893 (2021).

5. VrPTESC R an A e A e O B & WIRE S B IR L 0% R LRk, 58, 212-218 (2021).
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The purpose of this laboratory is to contribute to the realization of the drug discovery development promotion
concept originating in the Tokai region and the development of talented human resources. This laboratory develops
the following research and activities through promoting collaboration and cooperation by utilizing the research
capabilities and human resources of both university and company.

In order to create innovative new drugs, this laboratory promotes research to explore and evaluate the seeds
of drug discovery. When a lead compound is obtained, the correlation analysis between the chemical structure and
the target activity is performed. In addition, ADMET characteristics as a drug will be analyzed to promote
optimization of the chemical structure as a drug. Furthermore, the potential as a medicine is maximized through
the search for pharmaceutical properties and other uses.

This laboratory evaluates intellectual property and conducts research on the creation of intellectual property
and the formulation of strategies in order to utilize the ideas of researchers, and then appropriately protects
intellectual property and creates high-value-added drug candidates which greatly contributes to the realization of
the drug discovery development promotion concept originating in the Tokai region.

This laboratory promotes the development of talented human resources through in-service training in the process

of the research activities.

Promotion of drug discovery research

Creation of intellectual property

Promotion of new drug development
and human resource development

1. BFNEHELRILE T 5 7= DRIZFEM T DOHEE
Promotion of drug discovery research to create innovative new drugs
2. MEOEEZELTHMEDRIE S L VEHEORTE & Eik
Creation of intellectual property and formulating and implementing strategies that utilize research ideas

3. EDOEIH ERAERBEBEODERIES L VEAELEAMDER
Creation of new drugs, realization of development promotion concept, and development of talented human

resources

1.20214F, ARGEME\CBEET 5 2 R0 EIRSSFEF %2 HIEE L 72,
Two international patent applications related to the research activity in this laboratory were filed in 2021.
20214F 4 A OMFHEETH D . SRBICTHRFEL 2 v,

This is a new research laboratory established in April, 2021. Please look forward to future research publications.
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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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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. In the last 10
years, a cooperative framework between Gifu University and Gifu Pharmaceutical University is vigorously 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 because each university has different faculties, the

Research Instruments Center plans to create a mutually beneficial system.

ffF T —~ Research Interests

gt v & — Tk, AmEHEHR ZAHT 2 7201 b L EREFEOME A S 7 Tu—F L, EEOS Tl E
BLZWIZER A L T2, ZAUE, EDEIED O EIEMIZE 2 ARNOR 4 BIRDS, EENGFOL UG
WCHEDVWLBTBIICL > TZANVF-—ICHBE S NE LI EZICEDOTWE, RABZOEZICEDE, BT
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TREEITT 52 LT, AMBHEREREORG A 7 = XL HA% BIEL T2,

Our research activity focuses on the molecular control of disease applicable as pharmaceuticals with the
scientific view of chemistry and informatics. These approaches are based on the following idea that various vital
activities, including disease onset and pharmacology are energetically controlled by electron transfer induced by
chemical reactions. Practically, we adopt some methods and theories, quantum theoretical chemistry,
electrochemistry, and analytical chemistry, to clarify the mechanism of living phenomenon as electron transfer and

energy conversion associated with the chemical reaction.

FHFEERRE Research Objectives

1.5, RAY. BLUEEMBHIHET B3I —/—F % KORISHICET 3 B0
Mechanistic study on the reactivity of superoxide toward drugs, natural products, and biomaterials

2. 70 b EFHEBREIRICOEBBRIREIER S b RIVHRICAT 2 ERILFZRIME
Electrochemical study of transition state and tunnel effect via proton-coupled electron transfer

3. £EERERBREDI T 1 IV AEDOREREICET 2R

Study on the development of hypodegradable antiviral drugs in vivo
4. pFHRESHFe AV BREMEDORHREICET MR
Study of oxidation catalyst using molecular imprinted polymers
5.RU)7zx /=070~ BEBFHEEERICIC & S Superoxide JHEICEET 2%

Study of the superoxide elimination by polyphenols through proton-coupled electron transfer.

B DIAFER R Research Publications

1. Nakayama, T., Honda, R, Electrochemical and mechanistic study of oxidative degradation of favipiravir by
electrogenerated superoxide through proton-coupled electron transfer, ACS Omega, 6, 33, 21730-21740 (2021).

2. Nakayama, T. Honda, R., Electrochemical and mechanistic study of superoxide elimination by mesalazine
through proton-coupled electron transfer, Pharmaceuticals, 14(2), 120 (2021).

3. Nakayama, T., Okumura, N., and Uno, B., Complementary effect of intra- and intermolecular hydrogen bonds on
electron transfer in B-hydroxy-anthraquinone derivatives, /. Phys. Chem.B, 124(5), 848-860 (2020).

4. Usui, S, Soda, M., Iguchi, K., Abe, N., Oyama, M., Nakayama, T. Kitaichi, K., Down-regulation of aquaporin 9
gene transcription by 10-hydroxy-2-decenoic acid: A major fatty acid in royal jelly, Food Sci. & Nutrition, 7(11),
3819-3826 (2019).

5. Okumura, N., Mizutani, H., Ishihama, T., Ito, M., Hashibe, A. Nakayama, T. Uno, B., Study on redox properties
and cytotoxicity of anthraquinone derivatives to understand antitumor active anthracycline substances, Chem.
Pharm. Bull, 67(7), 717-720 (2019).
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Gifu Prefecture is located in the center of Japan between Tokyo and Osaka.
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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-city, Gifu 501-1196
Tel: 058-230-8100 Fax: 058-230-8105

Gifu Pharmaceutical University (Mitahora Campus)
5-6-1 Mitahorahigashi, Gifu-city, Gifu 502-8585
Tel: 058-237-3931 Fax: 058-237-5979

April 1,2022
Gifu Pharmaceutical University Committee of Public Relations
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Gifu Pharmaceutical University
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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.

(EY b5=5Z b (TRANILAST) (TF) FIIVEEXTZZZ K (SUPLATAST TOSILATE)
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