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From Tokyo
・About 1 hr. Haneda (Tokyo) Airport by Air
・About 2 hrs. 10 min. from JR Tokyo 
  Station by Rail

From Osaka
・About 3 hrs. 10 min. from JR Osaka Station by
  Rail
・Suita IC (Osaka) on Meishin Expressway
   - via Maibara Jct. - Toyama-nishi IC on 
Hokuriku Expressway by Car 

From Nagoya
・About 3 hrs. from JR Nagoya Station by Rail
・Nagoya IC on Meishin Expressway - via 
Ichinomiya jct. - Toyama-nishi IC on 

  Toukai-Hokuriku Expressway by Car 

From Hokkaido
・About 1 hr. 30 min. from New Chitose 
  Airport (Sapporo) by Air

By Bus
 Approximately 20 minutes from Toyama KITOKITO Airport to JR Toyama Station
 Approximately 30 minutes from JR Toyama Station to the Sugitani Campus

By Taxi
 Approximately 25 minutes from JR Toyama Station to the Sugitani Campus
 Approximately 25 minutes from Toyama KITOKITO Airport to the Sugitani Campus 

By Car
 Approximately 5 minutes from the Hokuriku Expressway Toyama-nishi Interchange  
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     Graduate School of Medicine and Pharmaceutical Sciences (Division of Pharmaceutical Sciences) provides the 
curricula of master degree (M.S.) and doctor of philosophy (Ph.D.). The Graduate School collaborates with Institute 
of Natural Medicine, which is devoted in the study of Natural Medicines with cutting-edge scientific technology, and 
offers the unique graduate school program for the oriental and western medicine. The aim of our Graduate School is 
to cultivate creative scientists and advanced experts in the field of Pharmaceutical Sciences and Natural Medicine 
as well as Clinical Pharmacy through education and training by high level of research works.

Education philosophy

     The aim of this course is to cultivate students with a wide range of knowledge and deep expertise, abundant 
medical creativity, and good comprehensive judgment with respect for human beings, so that it nurtures people who 
can contribute to the progress of people's health and academic research as researchers, educators, engineers, and 
specialists who are responsible for the development and dissemination of pharmaceuticals.

Master's course (2-year)

Ph.D. course (4-year)
     The aim of this course is to cultivate researchers or advanced pharmaceutists who are able to extend the field of 
Clinical Pharmacy, and future leaders of the field. The programs are designed to provide the students with greater 
in-depth knowledge of the subject in Clinical Pharmacy together with basic Pharmaceutical Sciences, training in 
critical thinking, and the ability to identify issues accompanying the advance of Medical and Pharmaceutical Sciences. 
The students study individual research projects learn also leading-edge knowledge and technique in Pharmaceutical 
Sciences. The graduate students in this course are expected to work for developing of Clinical Pharmacy in academic 
institutes, and to work as a leader of pharmaceutists in general hospitals. They are also expected to work as a 
specialist personnel of clinical trial in general hospitals and pharmaceutical industries.

Ph.D. course (3-year)
     The aim of this course is to cultivate creative investigators who generate new knowledge in a subject of academic 
interest, and future leaders of Pharmaceutical Sciences. The programs are designed to provide the students with 
greater in-depth knowledge of the subject in Pharmaceutical Sciences, training in critical thinking, and the ability to 
identify issues accompanying the advance of science and technology. The students study individual research projects 
and learn also leading-edge knowledge and technique in Pharmaceutical Sciences. The graduate students in this 
course are expected to work for developing of basic life sciences in academic institutes, new drugs in pharmaceutical 
and related industries.

Pharmaceutical Sciences Program

The Major of Pharmaceutical Sciences

The Major of Pharmacy
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MATSUYA Yuji, Ph.D.
Vice Dean, Graduate School of Medicine and Pharmaceutical Sciences

Dean, School of Pharmacy and Pharmaceutical Sciences

　The academic staff at the University of Toyama’s Graduate School of Medicine and Pharmaceutical Sciences 
(Division of Pharmaceutical Sciences) consists of staff members from the Academic Assembly, Faculty of 
Pharmaceutical Sciences, for high-quality education and research. The Graduate School’s education and research 
cover Creation of New Medicines, Discovery of New Functions of Medicines, Protection of Health with Medicines, 
Investigation into Natural Medicines from the Perspective of Modern Science, and more, on the basis of basic 
research in the fields of chemistry, physics, biology, pharmaceutics and pharmacology, and medical treatment. Our 
education in clinical pharmacy aims to develop advanced pharmacists, with the involvement of staff members from 
the University Hospital’s Pharmacy Department. At the Academic Assembly, Faculty of Pharmaceutical Sciences, 
we work on clinical research as well, in close collaboration with the Division of Medicine.
　The Pharmaceutical Sciences Program (Master’s Program) provides cross-disciplinary education to acquire 
medical background and a bird’s-eye view, and fosters research skills to solve various problems in pharmaceutical 
science-related fields through meticulous research guidance by primary and secondary supervisors. Upon completion 
of the program, students will be able to contribute to society as researchers, educators, and technicians in 
pharmaceutical science-related fields, as well as experts in the development and promotion of pharmaceutical 
products. The degree obtained is a Master of Pharmaceutical Sciences.
　The Medical Science Program (Doctoral Program) is a further development of the Master’s Program, and aims to 
develop students into researchers, educators, and technicians who can play a leading role in pharmaceutical 
science and interdisciplinary fields, with broad and advanced knowledge and high expertise in pharmaceutical 
science, a medical background to understand patients’ diseases and their situations, and high ethical standards 
based on respect for human dignity. The program trains researchers, educators, technicians, and specialists who can 
play a leading role in pharmaceutical science and interdisciplinary fields. The degree obtained is a Doctor of 
Pharmaceutical Sciences.
　The Pharmacy Program (Doctoral Program) accepts graduates of the six-year pharmacy school and trains 
educators, researchers, advanced professionals, and specialists who can play a leading role in the field of clinical 
pharmacy, combining broad knowledge and high expertise in clinical pharmacy with a deep understanding of 
disease, a medical background that allows them to be close to patients, and high ethical standards. We will foster 
educators, researchers, advanced professionals, and specialists who can play a leading role in clinical pharmacy. 
The program also trains personnel who can engage in advanced medical care in hospitals and other facilities, as 
well as in drug development in pharmaceutical-related companies and clinical trials. The degree obtained is a 
Doctor of Pharmacy.
　We welcome all those who wish to be active in pharmaceutical research and advanced medical care in our 
graduate programs. We aim to become a pharmaceutical specialist through highly specialized educational and 
research activities in the “KUSURI City of Toyama”. We sincerely look forward to your enrollment.

About the University of Toyama’s Graduate School 
of Medicine and Pharmaceutical Science
(Division of Pharmaceutical Sciences)
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Laboratory of Biopharmaceutics
	 Professor	 HOSOYA	Ken-ichi,	Ph.D.
	 Associate	Professor	 AKANUMA	Shin-ichi,	Ph.D.
	 Assistant	Professor	 TEGA	Yuma,	Ph.D.

　The	blood-tissue	barriers	including	blood-retinal	barrier	form	complex	tight	junctions	of	capillary	endo-

thelial	cells	and/or	epithelial	cells.	Although	these	tight	barriers	prevent	the	free	diffusion	of	substances	be-

tween	the	circulating	blood	and	the	neural	tissues,	blood-tissue	barrier	efficiently	supplies	nutrients	to	the		

retina	and	brain	and	removes	endobiotics	and	xenobiotics	from	the	neural	tissues	to	maintain	a	constant	

milieu.	We	investigate	transport	mechanism	at	the	blood-tissue	barrier,	especially	blood-retinal	barrier	to		

develop	strategies	aimed	at	drug	delivery	to	the	retina.

Publications

1)		Kubo	et	al.,	Recent	advances	in	drug	and	nutrient	transport	across	the	blood-retinal	barrier.	Expert Opin. 

Drug Metab. Toxicol.,	14,	513-531	(2018)

2)		Shinozaki	 et	 al.,	Comprehensive	 evidence	of	 carrier-mediated	distribution	of	 amantadine	 to	 the	 retina	

across	the	blood-retinal	barrier	in	rats.	Pharmaceutics,	13:1339	(2021)

3)		Jomura	 et	 al.,	 SLC6A	 and	 SLC16A	 family	 of	 transporters:	 contribution	 to	 transport	 of	 creatine	 and	

creatine	precursors	in	creatine	biosynthesis	and	distribution.	Biochim. Biophys. Acta Biomembr.,	1864:	

183840	(2022)

4)		Tajima	et	al.,	Freshly	isolated	retinal	capillaries	to	determine	efflux	transporter	function	at	the	inner	BRB.	

J. Control. Release,	343,	434-442	(2022)

5)		Yamamoto	et	al.,	Newly-established	in	vitro	inner	BRB	spheroids	to	elucidate	retinal	Ang2-linked	substance	

transfer.	J. Control. Release.,	351,	8-21	(2022)

Blood-Retinal Barrier Transporters
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Laboratory of Applied Pharmacology
	 Professor	 KUME	Toshiaki,	Ph.D.
	 Associate	Professor	 UTA	Daisuke,	Ph.D.
	 Assistant	Professor	 SAWAHATA	Masahito,	Ph.D.

Zebrafish	model	of	brain	ischemia

Mouse	model	of	Herpes	Zoster	

Mouse	model	of	atpic	dermatitis

Neurodegenerative	diseases	such	as	Alzheimer's	disease	and	Parkinson	disease	and	brain	diseases	such	as	

stroke	are	severe	diseases	to	be	overcome	even	in	developed	countries.	However,	the	cause	of	these	diseases	

was	 not	 uncovered	 and	 development	 of	 therapeutic	 drugs	 is	 not	 sufficient.	 Also,	 pain	 and	 itch	 are		

bio-warning	signals	and	important	for	keeping	healthy	living,	but	patients	often	visit	a	doctor's	office	because	

of	severe	pain	or	itch.	Analgesia	is	a	goal	for	therapy	in	patients	with	chronic	pain	such	as	neuropathic	pain,	

and	itch	relief	is	a	main	aim	of	treatment	in	patients	with	pruritic	diseases	such	as	atopic	dermatitis.	The	

purpose	of	our	research	is	to	contribute	to	the	treatment	of	patients	suffering	neurodegenerative	disease,	

brain	disorders,	pain	or	itch.	

Main Research Subjects:

1.	 Elucidation	 of	 pathogenesis	mechanisms	 of	 brain	 diseases,	 especially	 neurodegenerative	 diseases	 and	

brain	ischemia

2.	Establishment	of	novel	animal	models	that	exhibit	the	brain	diseases	and	the	sensory	symptoms,	such	as	

itch	and	pain

3.	Elucidation	of	the	mechanisms	of	pain	caused	by	herpes	zoster	pain	/	post-herpetic	neuralgia,	cancer	pain,	

and	anticancer	drug

4.	Search	for	cytoprotective,	analgesic,	antipruritic	substances	derived	from	foods	and	plants
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Laboratory of Biorecognition Chemistry
	 Professor	 TOMOHIRO	Takenori,	Ph.D.
	 Associate	Professor	 TANIMOTO	Hiroki,	Ph.D.

Mission :

Excellent	chemistry	reveals	new	facts	of	life	and	that	knowledge	creates	a	new	way	of	thinking.	Innovative	

chemical	biology	tools	coupled	with	advancement	of	performance	in	analytical	instruments	often	leads	to	

the	discovery	of	bioactive	materials	that	have	never	been	seen	before,	and	drastically	changes	the	concepts	

in	life	science.	In	order	to	understand	their	physiological	functions	and	relationship	with	diseases,	and	further	

to	 create	 and	 optimize	 new	 drugs,	 it	 is	 necessary	 to	 know	 the	 key	 signal-regulating	 protein.	Despite	 its	

importance	at	the	initial	stage	of	drug	discovery,	the	target	protein	identification	of	bioactive	molecules	is	

generally	 complicated,	 and	 indeed,	 the	 target	 of	many	 drugs	 currently	 in	 use	 are	 not	 known.	We	 have	

developed	 high-performance	 photochemical	 tools	 that	 are	 able	 to	 greatly	 simplify	 steps	 in	 protein	

identification	process,	and	specify	drug-interacting	protein	and	its	binding	site	in	a	short	period.	In	addition,	

our	click	chemistry	enables	to	convert	a	variety	of	biomolecules,	DNAs,	peptides	and	carbohydrates,	into	

functional	probes	in	a	one-step	manner.	We	hope	to	reveal	off	targets	that	lead	to	the	discover	of	unexpected	

biomolecular	network.

Main Research Projects : 

1)		Innovation	of	high-throughput	approach	for	identifying	drug-targets

2)	Chemical	tools	for	imaging	and	specifying	biomolecules,	and	elucidating	its	binding	site	within	protein

3)	Development	and	application	of	bioorthogonal	coupling	reactions,	including	multicomponent	conjugation

4)	Rational	drug	discovery	by	affinity-based	lead	optimization
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Laboratory of Cancer Cell Biology
	 Professor	 SAKURAI	Hiroaki,	Ph.D.
	 Associate	Professor	 YOKOYAMA	Satoru,	Ph.D.
	 Assistant	Professor	 ZHOU	Yue,	Ph.D.

Research Interests

Challenge	to	the	unknown	signaling	networks	in	cancer	cells

　Besides	conventional	chemotherapy	that	kills	dividing	cells,	the	21st	century	has	seen	the	emergence	of	

targeted	 therapy,	 resulting	 from	 the	 identification	of	 signaling	pathways	 in	 cells	 and	 their	 alterations	 in	

tumors.	We	try	to	identify	the	unknown	signaling	networks	that	regulate	cancer	cell	proliferation,	invasion	

and	metastasis,	especially	by	focusing	on	receptor	tyrosine	kinases	and	transcription	factors.

Research Topics

1.	Study	on	the	molecular	mechanisms	of	tumor	progression	via	inflammatory	signaling	pathways

2.	Study	on	the	activation	mechanisms	of	molecular	targets	in	cancer	therapy

3.	Study	on	the	intracellular	signaling	pathways	in	malignant	progression	of	melanoma

Publications

1.		Zhou	Y.	et	al.:	Crucial	roles	of	RSK	in	cell	motility	by	catalysing	serine	phosphorylation	of	EphA2.	Nat.	

Commun.	6:	7679,	2015.

2.		Tanaka	T.	et	al.:	Ligand-activated	epidermal	growth	factor	receptor	(EGFR)	signaling	governs	endocytic	

trafficking	of	unliganded	receptor	monomers	by	non-canonical	phosphorylation.	J.	Biol.	Chem.	293:	2288-

2301,	2018.

3.		Yokoyama	S.	et	al.:	SOX10	regulates	melanoma	immunogenisity	through	an	IRF4-IRF1	axis.	Canser	Res.	

81:	6131-6141,	2021.
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Laboratory of Chemical Biology
	 Professor	 INOUYE	Masahiko,	Ph.D.
	 Associate	Professor	 CHIBA	Junya,	Ph.D.
	 Junior	Associate	Professor	 OHISHI	Yuki,	Ph.D.
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Laboratory of Synthetic and Medicinal Chemistry
	 Professor	 MATSUYA	Yuji,	Ph.D.
	 Associate	Professor	 YAMADA	Tsuyoshi,	Ph.D.
	 Assistant	Professor	 TANIOKA	Masaru,	Ph.D.　
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Laboratory of Molecular Neurobiology
	 Associate	Professor	 TABUCHI	Akiko,	Ph.D.
	 Assistant	Professor	 IHARA	Daisuke,	Ph.D.	

　Memory	formation	and	behavioral	events	reflect	the	integration	of	several	information	in	the	nervous		

system,	which	receives	a	variety	of	signals	from	environmental	stimuli.	The	memory	consolidation	is	well		

established	by	repetitive	training,	suggesting	that	the	brain	is	influenced	by	environment	and	experiences.		

At	the	cellular	level,	neurons,	the	basic	units	of	the	brain,	are	also	influenced	by	extracellar	stimuli	and	the		

signals	propagate	from	the	cytoplasm	into	a	nucleus	where	gene	expression	are	eventually	regulated.		

Therefore,	regulation	of	gene	expression	is	very	ideal	for	explanation	of	the	long-lasting	change	in	neuronal		

properties.	In	fact,

The long-term change in gene expression
is required for memory consolidation and maintenance.

　Our	laboratory	speculates	that	the	regulation	of	gene	expression	in	neurons	is	an	initial,	but	critical		

process	of	the“memory”and	the	dysregulation	of	this	process	is	causative	of	neurological	disorders.	Thus,		

we	aim	at	elucidating	the	molecular	mechanism	by	which	gene	expression	is	regulated	via	extracellular		

stimuli,	which	triggers	neuronal	activity.

Publications (selected):

　Tabuchi	&	Ihara	Neurochem	Res.	(2022)	 Tabuchi	&	Ihara	Front	Mol	Neurosci.	(2021)

　Gao	et	al .	Redox	Biol.	(2021)	 Ishibashi	et	al .	J	Neurochem.	(2021)

　Mizukoshi	et	al .	BBRC.	(2020)	 Miyata	et	al .	BBRC	(2020)

　Fukuchi	et	al .	Sci	Rep.	(2019)	 Kikuchi	et	al .	J	Neurochem.	(2019)

　Kaneda	et	al .	Sci	Rep.	(2018)	 Ihara	et	al .	Cell	Struct	Funct.	(2017)

　Fukuchi	et	al .	Sci	Rep.	(2017)	 Kikuchi	et	al .	BBRC	(2017)

　Fukuchi	et	al .	J	Neurosci.	(2015)	 Fukuchi	et	al .	J	Biol	Chem.	(2015)

　Ihara	et	al .	Neuropharmacology	(2012)	 Ishikawa	et	al .	J	Biol	Chem.	(2010)
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Laboratory of Gene Regulation
	 Associate	Professor	 HIROSE	Yutaka,	Ph.D.
	 Assistant	Professor	 TANAKA	Aki,	Ph.D.

Decoding genomes ～ the blueprints of life

Recent	studies	have	revealed	that	various	differentiated	tissues	and	organs	can	be	reprogrammed	to	become	

pluripotent	stem	cells	by	regulating	gene	expression.	Expression	of	genetic	 information	stored	 in	the	cell	

nucleus	is	regulated	by	transcription	and	by	its	intimately	related	processes	such	as	chromatin	modification	

and	RNA	processing.	We	are	mainly	studying	on	the	following	three	subjects	to	aim	to	decipher	regulatory	

mechanisms	 of	 human	 gene	 expression	 and	 pathogenic	 mechanisms	 of	 human	 diseases	 caused	 by	

misregulation	of	gene	expression	program.

Main Research subjects

1. Study on the molecular mechanism of transcription initiation by RNA polymerase II (Pol II)

We	study	on	the	transcription	initiation	complex	consist	of	Pol	II	and	the	general	transcription	factors	

through	protein	modification	and	structural	change.

2. Study on the role of Mediator complex in controlling gene expression

Mediator	complex	is	the	huge	protein	complex,	which	transduces	the	regulatory	signals	from	various	

transcription	 factors	 to	 the	 transcription	 initiation	 complex,	 has	 central	 roles	 in	 maintenance	 of	

homeostasis	and	in	cellular	differentiation.	We	study	on	the	regulatory	mechanism	for	gene	expression	

by	the	kinase	module	of	Mediator.

3. Study on the coordinated regulatory mechanism of gene expression through the C-terminal domain 

 of Pol II (the CTD)

The	CTD	of	Pol	II	is	subjected	to	dynamic	phosphorylation	during	transcription	process	and	serves	as	a	

scaffold	 for	 various	 RNA	 processing	 factors	 and	 chromatin	modification	 factors.	We	 study	 on	 the	

coordinated	mechanism	of	gene	expression	through	regulation	of	phosphorylation	of	the	CTD,	especially	

focus	on	the	functions	of	CTD	kinases	and	phosphatases.

Machinery for mRNA gene expression in eukaryotes
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Understanding the immune regulatory mechanisms of cytokines

　Our	laboratory	investigates	how	cellular	proteins	regulate	signal	transduction,	metabolic	reactions,	and	

organelle	functions,	and	aims	to	understand	how	dysfunction	in	these	cellular	processes	contributes	to	the	

development	of	diseases	within	the	immune	and	nervous	systems.

Novel immune regulatory mechanisms of cytokines controlled 

by TRAF and TNF family molecules

　The	 mammalian	 tumor	 necrosis	 factor	 receptor	 (TNFR)-

associated	 factor	 (TRAF)	 family	 comprises	 seven	 members,	

sequentially	numbered	TRAF1	 to	TRAF7.	TRAF	 family	molecules	

regulate	 the	 signaling	 activity	 of	 receptors	 for	 tumor	 necrosis	

factor-alpha	(TNF-α),	a	key	pro-inflammatory	cytokine,	and	related	

TNF	 family	 cytokines	 (Figure).	 Furthermore,	 recent	 studies	 have	

shown	 that	 TRAFs	 associate	 with	 immune	 receptors	 other	 than	

TNFRs,	displaying	immune	regulatory	activities	toward	these	non-

conventional	receptors	(Figure).	However,	the	molecular	mechanisms	

by	which	TRAFs	regulate	these	receptors	remain	unclear.

　TRAF5	was	discovered	as	a	signaling	adaptor	for	several	TNFR	

family	molecules.	 CD4+	 helper	 T	 cells	 assist	 B	 cells	 in	 producing	

antibodies	 and	 play	 critical	 roles	 in	 adaptive	 immunity.	We	 have	

identified	 a	 novel	 function	 of	 TRAF5	 in	 the	 receptor	 for	 interleukin-6	 (IL-6),	 another	 pro-inflammatory	

cytokine	that	plays	a	pivotal	role	in	CD4+	T	cell	responses.	Furthermore,	TRAF5	exhibits	a	regulatory	role	in	

Toll-like	receptor	signaling	(Figure).	Our	goal	is	to	uncover	the	novel	and	uncharacterized	cellular	functions	

of	TRAF5	in	the	context	of	inflammation	and	immune-mediated	diseases.

　T	cells	express	TNFR	family	molecules	such	as	OX40,	4-1BB,	CD27,	and	GITR,	while	B	cells	express	TNFRs	

including	CD40,	BAFFR,	TACI,	and	BCMA.	These	TNFRs	regulate	antigen-specific	immune	responses	and	

play	critical	roles	in	the	elimination	of	infections	and	cancers.	We	have	developed	a	range	of	recombinant	

TNF	family	proteins	that	bind	to	and	activate	their	respective	TNFRs	expressed	on	T	and	B	cells.	We	are	

investigating	how	to	design	TNF	proteins	that	can	induce	beneficial	immune	responses.

Overall,	we	aim	to	elucidate	uncharacterized	immune	regulatory	mechanisms	of	cytokines	to	develop	novel	

therapeutic	strategies	for	immune-mediated	diseases.

Molecular pathology of X-ALD

The	dysfunction	of	peroxisomal	ATP-binding	cassette	(ABC)	protein	subfamily	D	member	1	(ABCD1)	is	the	

underlying	cause	of	X-linked	adrenoleukodystrophy	(X-ALD),	a	disease	characterized	by	cerebral	inflammation	

and	progressive	demyelination.	We	study	the	mechanism	of	neurodegeneration	in	the	brain	driven	by	immune	

cells	that	lack	ABCD1	expression.

Main research projects

1.	Elucidation	of	the	molecular	mechanisms	of	cytokine	signaling	regulated	by	TRAF5

2.	Development	of	immunotherapeutic	recombinant	TNF	family	proteins

3.	Elucidation	of	the	molecular	pathology	of	X-linked	adrenoleukodystrophy

Laboratory of Molecular Cell Biology
	 Professor	 SO	Takanori,	Ph.D.
	 Associate	Professor	 MORITA	Masashi,	Ph.D.
	 Assistant	Professor	 KUNIISHI	Mari,	Ph.D.
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Laboratory of Synthetic and Biomolecular Organic Chemistry
	 Professor	 YAKURA	Takayuki,	Ph.D.
	 Associate	Professor	 OKITSU	Takashi,	Ph.D.
	 Assistant	Professor	 KASAMA	Kengo,	Ph.D.
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Laboratory of Biointerface Chemistry
	 Professor	 NAKANO	Minoru,	Ph.D.
	 Associate	Professor	 IKEDA	Keisuke,	Ph.D.
	 Assistant	Professor	 NAKAO	Hiroyuki,	Ph.D.

The	aim	of	the	research	in	our	laboratory	is	to	develop	

a	 new	 field	 in	 pharmaceutical	 science	 by	 elucidating	

colloid	chemical	aspects	of	the	heterogeneous,	complex	

system	of	biocolloids	based	on	the	physical	chemistry,	

to	 construct	 a	 rational	 methodology	 for	 developing	

new	drugs	harmonious	with	the	complicate	biocolloidal	

systems	 in	 our	 body,	 and	 to	 produce	 and	 educate	

researchers	 who	 can	 put	 above	matters	 in	 practice.	

Especially,	 we	 are	 clarifying	 several	 intermolecular	

interactions	on	lipid	membranes.	Our	current	research	

projects	are	listed	below.

1. Interbilayer transfer dynamics of lipids

Intracellular	 and	 intercellular	 lipid	 transport	 plays	 an	

important	 role	 in	maintaining	homeostasis.	However,	

quantitative	 discussions	 on	 lipid	 dynamics	 have	 not	

been	 carried	 out	well	 in	 cell	 systems	 as	well	 as	 even		

in	 cell-free	 systems.	 This	 is	 because	 no	 rational	

dynamics	 measurement	 methods	 were	 available.	 We	

use	 phospholipid	 vesicles	 (liposomes)	 to	 kinetically	 analyze	 the	 intervesicular	 lipid	 transfer,	 using	 fluorescence	

resonance	energy	transfer	(FRET),	intermolecular	excimer	fluorescence,	and	neutron	scattering.	Currently,	we	are	

trying	to	apply	them	as	assay	systems	for	proteins	with	lipid	transfer	activity.

2. Flip-flop of phospholipids

The	lipid	composition	of	the	plasma	membrane	is	greatly	different	between	the	cytoplasmic	side	and	the	outer	side	

of	the	bilayer.	Disruption	of	the	plasma	membrane	asymmetry	is	directly	linked	to	cell	death.	In	the	endoplasmic	

reticulum,	on	the	other	hand,	newly	synthesized	phospholipids	are	introduced	into	the	cytoplasmic	side	of	the	lipid	

bilayer,	and	then	rapidly	transferred	(flipped)	to	the	luminal	leaflet	to	maintain	the	balance	of	the	number	of	lipids	

between	 both	 leaflets.	 We	 are	 conducting	 research	 to	 evaluate	 the	 rate	 of	 the	 phospholipid	 flip-flop	 using	

fluorescence	quenching	and	neutron	scattering,	and	to	clarify	the	factors	involved	in	the	promotion	of	the	flip-flop.

3. Nanodiscs

High-density	lipoprotein	(HDL)	is	a	colloidal	particle	in	the	blood	responsible	for	the	reverse	cholesterol	transport	

system,	which	transports	peripheral	cholesterol	to	the	liver.	HDLs	are	produced	by	the	liver	and	peripheral	cells	

and	become	disc-shaped	initially	when	produced.	These	discoidal	particles	can	be	also	created	artificially	(which	are	

called	nanodiscs)	using	phospholipids	and	apolipoprotein	A-I	(apoA-I),	which	is	a	major	protein	component	in	HDL,	

or	amphiphilic	polypeptides	having	a	similar	structure	to	apoA-I.	Nanodiscs	are	not	only	physiologically	important	

but	are	also	being	applied	to	membrane	protein	remodeling	tools	and	drug	delivery	systems.	We	are	elucidating	the	

structure	 of	 nanodiscs	 using	 fluorescence	 spectroscopy,	 dynamic	 light	 scattering,	 and	 transmission	 electron	

microscopy.

4. Membrane curvature and protein-membrane interaction

Biological	membranes	greatly	change	the	curvature	of	the	membrane	during	processes	such	as	membrane	fusion.	

Many	proteins	have	been	found	to	 induce	or	recognize	the	curvature	of	the	membrane.	By	using	vesicles	with	

different	 sizes	 (curvatures),	we	 are	 evaluating	 how	 curvature	 changes	 the	membrane	 environment	 and	how	 it	

affects	the	interaction	with	proteins.	It	was	clarified	by	the	isothermal	titration	calorimetry	that	the	enthalpy	of	

the	membrane	increases	with	the	increase	in	the	curvature.	We	also	found	that	the	binding	of	amyloid	β	protein	

to	the	membrane	and	amyloid	fibrillation	are	promoted	in	high	curvature	membranes.	We	are	conducting	research	

aimed	at	elucidating	the	physiological	significance	of	changes	in	the	membrane	curvature.
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Laboratory of Structural Biology
	 Professor	 MIZUGUCHI	Mineyuki,	Ph.D.
	 Associate	Professor	 OBITA	Takayuki,	Ph.D.
	 Assistant	Professor	 YOKOYAMA	Takeshi,	Ph.D.
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　In	the	Laboratory	of	Pharmaceutical	Physiology,	we	study	about	 ion-transporting	proteins	 in	epithelial	

cells	by	using	physiological,	biochemical,	and	pharmacological	techniques.	We	focus	on:

1.	Structure	and	function	of	transportsome.

2.	Pathophysiological	function	of	ion	pumps,	transporters,	and	ion	channels.

3.	Physiological	properties	of	volume-regulated	anion	channel	and	the	other	ion	channels.

Our	recent	publications	on	these	topics	are	as	follows:

Structure	and	function	of	transportsome

　1.		Negative	regulation	of	thyroid	adenoma-associated	protein	(THADA)	in	the	cardiac	glycoside-induced	

anti-cancer	effect.	(2024)	J.	Physiol.	Sci.	74:	23.

　2.		Inhibition	of	gastric	H+,K+-ATPase	by	new	dihydropyrazole	derivative	KYY-008.	(2021)	Biochem	Biophys	

Res	Commun.	567:	177-182.

　3.		High-resolution	label-free	3D	mapping	of	extracellular	pH	of	single	living	cells.	(2019)	Nat.	Commun.	10:	

5610.

　4.		Non-morphogenic	effect	of	Sonic	Hedgehog	on	gastric	H+,K+-ATPase	activity.	(2019)	Biochem.	Biophys.	

Res.	Commun.	518:	605-609.

Pathophysiological	function	of	ion	pumps,	transporters,	and	ion	channels

　1.		Parkinson’s	disease-associated	ATP13A2/PARK9	functions	as	a	lysosomal	H+,K+-ATPase.	(2023)	Nat.	

Commun.	14:	2174.

　2.		Cardiac	 glycosides	 stimulate	 endocytosis	 of	GLUT1	 via	 intracellular	Na+,K+-ATPase	α3-isoform	 in	

human	cancer	cells.	(2022)	J.	Cell.	Physiol.	237:	2980-2991.

　3.		Survival	 of	 detached	 cancer	 cells	 is	 regulated	 by	movement	 of	 intracellular	Na+,K+-ATPase.	 (2021)	

iScience	24:	102412.

　4.		Pathophysiological	properties	of	CLIC3	chloride	channel	in	human	gastric	cancer	cells.	(2020)	J.	Physiol.	

Sci.	70:	15.

Physiological	properties	of	volume-regulated	anion	channel	and	the	other	ion	channels

　1.		Activation	of	mouse	Otop3	proton	channels	by	Zn2+.	(2023)	Biochem.	Biophys.	Res.	Commun.	658:	55-61.

　2.		Polycystic	 kidney	disease	 2-like	 1	 channel	 contributes	 to	 the	bitter	 aftertaste	perception	of	 quinine.	

(2023)	Sci.	rep.	13:	4271.

　3.		Regulation	of	TRPV1	channel	activities	by	intracellular	ATP	in	the	absence	of	capsaicin.	(2022)	Biochim	

Biophys	Acta	Biomembr.	1864:	183782

　4.		The	Relationship	Between	Actin	Cytoskeleton	and	Membrane	Transporters	in	Cisplatin	Resistance	of	

Cancer	Cells.	(2020)	Front.	Cell	Dev.	Biol.	8:	597835.

　5.		Impaired	actin	filaments	decrease	cisplatin	sensitivity	via	dysfunction	of	volume-sensitive	Cl−	channels	
in	human	epidermoid	carcinoma	cells.	(2020)	J.	Cell.	Physiol.	235:	9589-9600.

Laboratory of Pharmaceutical Physiology
	 Professor	 SAKAI	Hideki,	Ph.D.
	 Associate	Professor	 SHIMIZU	Takahiro,	Ph.D.
	 Junior	Associate	Professor	 FUJII	Takuto,	Ph.D.
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Laboratory of Medical Pharmaceutics
	 Professor	 TO	Hideto,	Ph.D.
	 Asistant	Professor	 INOUE	Daisuke,	Ph.D.
	 Asistant	Professor	 SETO	Yoshihiro,	Ph.D.



19

Discovery of Drug Candidates from Natural Resources, Elucidation of Secondary Metabolism 

Mechanism, & Selection and Breeding of Medicinal Plants

The	value	of	natural	products	in	drug	development	remains	unchanged,	and	the	discovery	and	development	

of	new	compounds/drugs	 is	an	 important	 issue	 in	pharmaceutical	science.	By	understanding	the	genetic	

information	 contained	 in	 natural	 resources	 and	 the	 metabolic	 regulatory	 mechanisms	 of	 plants,	 and	

developing	synthetic	biological	methods,	it	will	be	possible	to	produce	useful	drug	candidates	while	conserving	

resources.	 We	 are	 conducting	 research	 with	 resource	 conservation	 in	 mind	 through	 natural	 product	

chemistry,	molecular	biology,	plant	physiology,	and	plant	breeding.

Research Topics

1.	Elucidation	of	the	biosynthetic	machinery	of	the	unique	secondary	metabolism	in	medicinal	plants.

2.	Discovery	of	bioactive	compounds	from	natural	resources.

3.	Hybrid	breeding	to	improve	the	production	of	secondary	metabolites	in	medicinal	plants.

Laboratory of Plant Resource Sciences
(Experimental Station for Medicinal Plant Research)

	 Director	 SAKAI	Hideki,	Ph.D.	(concurrent	post)

	 Junior	Associate	Professor	 LEE	Jung-Bum,	Ph.D.
	 Assistant	Professor	 YAMAMURA	Yoshimi,	Ph.D.

Scoparia	dulcis	produces

various	unique	diterpenes

Capsaicin-rich	pepper

(Capsicum	L.,	Kahatto	Ace)
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Laboratory of Clinical Pharmacology
	 Professor	 SASAOKA	Toshiyasu,	M.D.,	Ph.D.
	 Lecturer	 WADA	Tsutomu,	M.D.,	Ph.D.
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Laboratory of Pharmaceutical Therapy and Neuropharmacology
	 Professor	 NITTA	Atsumi,	Ph.D.
	 Junior	Associate	Professor	 YOKOSE	Jun,	Ph.D.
	 Assistant	Professor	 YANO	Yusuke,	Ph.D.

　We	attempt	to	clarify	the	cause	of	various	kinds	of	mental	diseases,	such	as	addiction,	schizophrenia,	
autism,	depression,	Alzheimer’s	disease	and	Parkinson	disease.	Our	final	goal	of	our	research	projects	is	
establishments	of	new	pharmaceutical	treatments	for	these	diseases.	Our	main	projects	are	shown	as	below;

1.	Clarify	the	roles	of	novel	molecules-related	psychiatric	diseases	and	drug	addiction	
　We	 found	 novel	 molecules	 using	 by	 cDNA	 subtraction	 methods	 from	 the	 nucleus	 accumbens	 of	
psychostimulant-treated	mice.	We	investigate	the	physiological	activities	and	roles	of	the	novel	molecules	
using	behavioral	pharmacological,	electrophysiological,	and	molecular	biological	methods.

2.	Clarify	the	mechanisms	of	establishment	of	nicotine,	methamphetamine	and	THC	addiction
　Drug	 addiction	 is	 severe	 problems	 over	 the	 world.	 We	 attempt	 to	 clarify	 the	 mechanism	 of	
establishment	of	nicotine,	methamphetamine	and	THC	to	find	new	prevention	and	treatment	methods.

3.		Development	of	a	neuropsychiatric	disorder	model	animal	and	a	cell	model,	and	development	of	curative	
medicine.	
　To	make	a	new	medicine,	 the	animal	models	of	mental	diseases	are	 indispensable.	However,	 it	 is	 so	
difficult	to	create	the	neuropsychiatric	disorder	model	because	we	cannot	hear	the	feeling	of	an	animal.	
Then,	we	pursued	about	the	genetic	factor	and	environmental	factor	of	neuropsychiatric	disorder,	and		
aims	at	creation	of	a	model	animal,	and	creation	of	the	curative	medicine.

4.	Pharmaceutical	studies
　　We	propose	new	systems	to	supply	best	pharmaceutical	services	and	education.

We use behavioral, biochemical and molecular methods for the studies for making the diseases’animal 
models.  We expected to rescue the patient from psychiatric and neurological diseases by our research 
results.

Recent main publication

1.		Izuo	et	al.,	Hippocampus-specific	knockdown	of	Shati/Nat8l	impairs	cognitive	function	and	electrophysiological	
response	in	mice.	Biochem. Biophys. Res. Commun.	736:150435.	doi:	10.1016/j.bbrc.2024.150435.	(2024)

2.		Kusui	et	al.	Neuronal	activation	of	nucleus	accumbens	by	local	methamphetamine	administration	induces	
cognitive	impairment	through	microglial	inflammation	in	mice.	J. Pharmacol. Sci.	154	(3),	138.	https://
doi.org/10.1016/j.jphs.2023.12.003	(2024)	

3.		Asano	et	al.,	Sleep	disturbance	after	cessation	of	cannabis	administration	in	mice.	Neuropsychopharmacol. 
Rep.	43	(4),	505-512.		https://doi.org/10.1002/npr2.12329	(2023)

4.		Miyanishi	et	al.,	The	role	of	GABA	in	the	dorsal	striatum-raphe	nucleus	circuit	regulating	stress	vulnerability	
in	male	mice	with	high	levels	of	Shati/Nat8l.	eNeuro, 10	(10).		https://doi.org/10.1523/ENEURO.0162-23.2023	
(2023)

5.		Tokutake	et	al.,	Cannabinoid	type	1	receptors	in	the	basolateral	amygdala	regulate	ACPA-Induced	place	
preference	 and	 anxiolytic-like	 behaviors.	Neurochem. Res.	 47	 (9),	 2899-2908.	 https://doi.org/10.1007/
s11064-022-03708-8	(2022)

6.		Chino	et	al.,	Shati/Nat8l	overexpression	improves	ognitive	decline	by	upregulating	neuronal	trophic	factor	
in	Alzheimer’s	disease	model	mice.	Neurochemical. Res.	47	(9),	2805-2814.	https://doi.org/10.1007/s11064-	
022-03649-2	(2022)
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Laboratory of Pharmacy Practice and Sciences
Professor　TAGUCHI	Masato,	Ph.D.

　Enhancing	Clinical	Inference	Skills	for	Knowledge	and	Theory-Based	Pharmaceutical	Care

　Pharmacy	practice	integrates	the	pharmaceutical	sciences	with	the	professional	roles	of	pharmacists.	We	

are	mainly	focusing	on	solving	the	pharmacotherapy-related	problems	encountered	by	pharmacists	through	

a	 pharmacokinetic	 approach.	 It	 includes	 clinical	 research	 in	 pediatric	 and	 elderly	 patients.	 Clinical	

pharmacokinetic	 study	 with	 less	 blood	 sampling	 design	 and/or	 modeling	 and	 simulation	 analysis	 helps	

compensate	for	missing	clinical	evidence	to	improve	the	quality	of	pharmaceutical	care	for	these	populations.	

We	also	focus	on	educational	research	including	recurrent	programs	aiming	at	fostering	special	pharmacist	

in	terms	of	both	clinical	inference	skills	and	ability	to	get	things	done.	It	will	support	providing	pharmaceutical	

care	service	and	research	activities	by	local	pharmacists.

Research Topics

1)		Optimization	of	drug	therapy	in	pediatric	and/or	elderly	patients	based	on	the	development	of	predictive	

model	for	patient’s	physiological	function.

2)		Mechanisms	of	the	pharmacokinetic	variability	in	children	with	congenital	heart	disease.

3)		Exploration	 of	 community	 pharmacy-based	 drug	 monitoring	 and	 its	 use	 for	 preventing	 drug-related	

morbidity.

Publications

1.		Mito	A.	et	al.:	Effects	of	concomitant	administration	of	PXR	ligand	drugs	on	the	anticoagulant	effects	of	

warfarin.	Biol	Pharm	Bull.	45:	703-708,	2022.

2.		Taguchi	M.	et	al.:	Pharmacokinetic	variability	of	caffeine	in	routinely	treated	preterm	infants:	preliminary	

considerations	on	developmental	changes	of	systemic	clearance.	Biol	Pharm	Bull	44:	69-74,	2021.

3.		Tamura	R.	 et	 al.:	 Evaluation	of	 the	 effects	 of	 ontogenetic	 or	maturation	 functions	 and	 chronic	 heart	

failure	on	the	model	analysis	for	the	dose-response	relationship	of	warfarin	in	Japanese	children.	Eur	J	

Clin	Pharmacol	75:	913-920,	2019.
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Laboratory of Integrative Pharmacology
Professor　TSUNEKI	Hiroshi,	Ph.D.

Research Interests:

　Glucose	and	lipid	metabolism	are	regulated	by	both	hormonal	and	neuronal	systems,	and	the	brain	plays	

an	important	role	in	the	integration	of	those	regulations.	Accumulating	evidence	indicates	that	the	central	

regulation	 contributes	 to	 prevention	 of	 the	 development	 of	 type	 2	 diabetes	 and	 associated	 disorders.	

However,	no	intervention	has	yet	been	established,	because	it	is	difficult	to	control	the	brain	functions	from	

outside	the	body.	Therefore,	the	aim	of	the	research	in	our	laboratory	is	to	develop	a	new	way	of	promotion	

of	the	brain	functions	to	maintain	glucose	and	lipid	homeostasis,	by	focusing	on	lifestyle	improvement.	We	

have	already	found	that	daily	sleep-wake	cycle	has	the	key	to	strengthen	the	central	regulation	of	glucose	

metabolism	 (particularly	 through	 the	 hypothalamic	 orexin	 system),	 and	 that	 food-odor	 exposure	 during	

fasting	promotes	the	central	regulation	of	lipid	metabolism	in	mice.	Currently,	we	are	trying	to	find	many	

more	 approaches	 to	 optimize	metabolic	 functions	 through	 the	 brain	 and	 inter-organ	 network,	 that	 can	

enhance	 the	 effect	 of	 pharmacotherapy	 against	 type	 2	 diabetes	 and	 diabetic	 complications,	 including	

nonalcoholic	steatohepatitis,	cancer,	Alzheimer’s	disease,	and	depression.		

Recent Publications:

1.		Tsuneki	et	al.,	Food	odor	perception	promotes	systemic	lipid	utilization.	Nature Metabolism,	2022;4:1514-

1531.

2.		Tsuneki	et	al.,	Hypothalamic	orexin	prevents	non-alcoholic	steatohepatitis	and	hepatocellular	carcinoma	

in	obesity.	Cell Reports,	2022;41:111497.

Brain

Glucose
Metabolism

Prevention of Type 2 Diabetes

Olfactory SystemOrexin System

Lipid
Metabolism

Sleep-Wake
Cycle

Food-Odor
Perception

Autonomic Nervous System
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Department of Hospital Pharmacy
	 Professor	 KATO	Atsushi,	Ph.D.
	 Assistant	Professor	 TAGUCHI	Atsumi,	Ph.D.
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Laboratory of Pharmaceutical Technology
Specially	Appointed	Associate	Professor　OKADA	Kotaro,	Ph.D.

　From	the	viewpoint	of	assuring	 the	efficacy	and	safety	of	pharmaceuticals,	 it	 is	essential	 to	correctly	

evaluate	the	physical	properties	of	the	active	pharmaceutical	ingredients	in	pharmaceutics.	In	our	laboratory,	

we	are	engaged	in	research	on	pharmaceutical	engineering,	which	investigates	drug	formulations	from	an	

engineering	 aspect.	 In	 particular,	 we	 are	 researching	 the	 physical	 properties	 of	 active	 pharmaceutical	

ingredients	 using	 relaxation	 phenomena	 in	 nuclear	 magnetic	 resonance	 (NMR).	 Our	 previous	 studies	

demonstrated	 that	 T 1	 and	 T2	 relaxation	 measurements	 using	 a	 low-field	 NMR	 system	 could	 evaluate	

crystalline	state	in	solid	dosage	form	and	agglomeration	of	drug	particles	in	nanosuspension.	Bench-top	low-

field	NMR	system	is	specialized	for	relaxation	measurements,	which	can	be	completed	in	a	short	time,	and	is	

expected	to	be	applied	to	process	analytical	techniques	in	pharmaceutical	manufacturing.

Research Topics

　Development	of	methods	for	evaluating	the	physical	properties	of	pharmaceutical	products	using	nuclear	

magnetic	resonance	relaxation

1.	The	crystallinity	of	an	active	pharmaceutical	ingredient	in	solid	dosage	form

2.	Dispersibility	in	drug	nanosuspension

3.	Miscibility	of	molecular	to	nano	size	in	amorphous	solid	dispersion

The crystallinity of an active pharmaceutical

ingredient in solid dosage form
Dispersibility in drug nanosuspension
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Laboratory of Pharma-Medical Informatics and AI
Specially	Appointed	Professor　SUGANO	Aki,	Ph.D.

　In	 the	past	 few	decades,	 a	 huge	 variety	of	 information	on	 life	 science	 such	as	nucleic	 acids,	 proteins,	

compounds,	 etc.	 has	 been	 compiled	 into	 various	 databases.	 Pharmaceutical	 and	 medical	 research	 in	

laboratory	of	Pharma-Medical	Informatics	and	AI	utilizes	and	analyzes	such	databases	with	techniques	of	

bioinformatics,	molecular	 simulation	 and	AI	 to	 obtain	 a	 systematic	 rationale	 for	 the	 prediction	 of	 drug	

efficacy	and	side	effects,	elucidation	of	pathological	conditions,	and	computational	drug	discovery.	It	is	also	

necessary	to	understand	the	path	to	drug	launch	and	the	relevant	knowledge	of	clinical	research,	protection	

of	patient	information,	pharmaceutical	regulations	in	Japan	and	across	the	world,	and	the	aspect	of	business	

as	an	investment.

Research topic examples:

1)	Prediction	of	drug	efficacy	of	molecular	target	drugs	for	lung	cancer

2)	Analysis	of	binding	affinity	of	SARS-CoV-2	spike	protein	to	human	ACE2	receptor

3)	Research	on	information	accessibility	for	visually	impaired	patients	using	AI	technology

Prediction of the efficacy for the antisense-

oligonucleotide of COL4A5 gene
Difference in spike protein for each variant
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Molecular Genetics Research Laboratory, Life Science Research Center
	 Professor	 TABUCHI	Yoshiaki,	Ph.D.
	 Assistant	Professor	 HIRANO	Tetsushi,	Ph.D.

　In	order	to	adapt	stressful	conditions,	cells	have	developed	cellular	stress	response	systems.	One	of	these	

is	endoplasmic	reticulum	(ER)	stress	which	is	defined	as	accumulation	of	unfolded	proteins.	ER	stress	induces	

a	coordinated	cytoprotective	program	called	unfolded	protein	response	(UPR),	and	 is	vital	to	the	protein	

quality	control	and	the	proteasome	plays	a	key	role	in	it.	 If	the	stress	is	beyond	capacity	of	the	adaptive	

machinery,	cells	undergo	cell	death.	We	are	currently	studying	the	molecular	mechanisms	underlying	cellular	

responses	 to	 ER	 stress,	 heat	 stress,	mechanical	 stress,	 etc.	 using	 recombinant	 genetic	 engineering	 and	

bioinformatics	technologies.

Theme of research :

1)	Mechanical	control	of	cell	differentiation.

2)	Elucidation	of	molecular	mechanism	of	cellular	stress	response.

Recent publications :

1)		Tabuchi	Y	et	al.:	Genetic	response	to	low-intensity	ultrasound	on	mouse	ST2	bone	marrow	stromal	cells.	

Mol	Med	Rep	23:	173	(2021)

2)		Hirano	T	et	al.:	Neurotoxicity	of	a	pyrethroid	pesticide	deltamethrin	is	associated	with	the	imbalance	in	

proteolytic	systems	caused	by	mitophagy	activation	and	proteasome	inhibition.	Toxicol	Appl	Pharmacol	

430:	115723	(2021)

3)		Hirano	T	et	al.:	An	adverse	outcome	pathway-based	approach	to	assess	the	neurotoxicity	by	combined	

exposure	to	current-use	pesticides.	Toxicology	500:	153687	(2023)

4)		Hirano	T	et	al.:	Quantification	of	the	tissue	distribution	and	accumulation	of	the	neonicotinoid	pesticide	

clothianidin	and	its	metabolites	in	maternal	and	fetal	mice.	Toxicol	Appl	Pharmacol	484:	116847	(2024)

5)		Tabuchi	Y	et	al.:	Thermosensitivity	 in	HIKESHI	knockout	human	oral	 squamous	cell	 carcinoma	HSC-3	

cells.	Thermal	Med	40:	17-29	(2024)

Please	visit	our	website	at	http://www.lsrc.u-toyama.ac.jp/mgrc/html/laboratory.html.

E-mail	:	ytabu@cts.u-toyama.ac.jp	(YT);	thirano@cts.u-toyama.ac.jp	(TH)
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Section of Medicinal Resource Science & Department of Medicinal Resources Management
	 Professor	 SHOJI	Tsubasa,	Ph.D.
	 Assistant	Professor	 SAWAI	Satoru,	Ph.D.
	 Assistant	Professor	 JO	Michiko,	Ph.D.	

Section of Medicinal Resource Science

　The	 goal	 of	 our	 research	 is	 to	 increase	 the	

production	 and	 improve	 the	 metabolism	 of	

bioactive	and	valuable	natural	compounds	found	

in	 Japanese	 medicinal	 plants	 and	 other	 plant	

resources,	both	qualitatively	and	quantitatively.	

To	do	this,	we	investigate	metabolic	systems	at	

the	cellular,	genetic,	and	genomic	levels.	Guided	

by	our	experience	in	studying	toxic	alkaloids	in	

the	Solanaceae	 family	of	plants	 (e.g.,	 tobacco,	

tomato,	Atropa	 belladonna),	 we	 use	molecular	

genetics	and	metabolic	engineering	to	promote	

the	development	of	plant	resources	and	thereby	contribute	to	improving	natural	medicine	and	human	health.

⃝Molecular	regulation	of	alkaloid	and	terpenoid	pathways	in	medicinal	plants	of	the	Solanaceae	family.

⃝Novel	regulatory	mechanisms	of	alkaloid	pathways	in	tobacco	plants.

⃝Biosynthesis	and	accumulation	of	natural	sweeteners.

⃝�Collaborate	with	industry	partners	to	apply	our	research	to	the	stable	supply	and	production	of	herbal	
medicines.

Recent Publications

Shoji	et	al.,	J Exp Bot	(2024)	75,	1741-1753;	Shoji	et	al.,	PNAS Nexus	(2023)	2,	pgad326;	Shoji	et	al.,	Plant J 

(2022)	111,	1768-1779;	Shoji	et	al.,	Plant Mol Biol	(2022)	109,	401-411;	Shoji	&	Yuan,	Trend Plant Sci	(2021)	

26,	23-32;	Hayashi	et	al.,	Plant Cell Physiol	(2020)	61,	1041-1053.

Department of Medicinal Resources Management

　Our	 department	 analyzes	 the	 chemical	 components	 and	 pharmacological	 activities	 of	 herbal	 drugs,	

focusing	on	traditional	and	natural	medicines.	We	promote	collaborative	research	to	strengthen	our	institute	

as	a	core	center	for	natural	medicines.	We	maintain	a	herbal	drug	library	and	conduct	studies	in	molecular	

systematics,	phytochemistry,	and	pharmacology.

⃝Developing	novel	technologies	for	profiling	components	and	evaluating	the	quality	of	natural	drugs.

⃝�Pharmacological	studies:	 investigating	mechanisms	to	improve	lymphedema	and	endothelial	cell	barrier	

function.

⃝Building	and	maintaining	a	medicinal	resource	library	of	crude	drug	extracts	and	natural	compounds.

Specialized Alkaloids and Terpenoids in Plants
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Section of Natural Products & Drug Discovery
　　　　　	Professor　MORITA	Hiroyuki,	Ph.D.　		Associate	Professor　Suresh	Awale,	Ph.D.
　	Assistant	Professor　NAKASHIMA	Yu,	Ph.D.

Outline of the research

　This	 field	 consists	 of	 two	 independent	 units	with	 a	 research	 focus	 on	 advanced	 natural	 products	 and	

attendant	 drug	 discovery.	 We	 utilize	 the	 cutting-edge	 technologies,	 such	 as	 enzyme	 engineering,	 x-ray	

crystallography,	NMR	spectroscopy,	etc.	to	understand	the	fundamentals	of	natural	product	biosynthesis,	

the	discovery	of	bioactive	compounds,	and	clarify	their	molecular	mechanism	for	drug	development	against	

various	diseases,	as	mentioned	in	the	primary	research	focus	of	each	unit.

Research Projects

・Studies	on	biosynthesis	of	naturally	occurring	bioactive	compounds

・Structural	basis	for	secondary	metabolite	enzymes

・Enzyme	engineering	for	novel	drug	development

・Isolation	of	bioactive	compounds	from	plants,	microorganisms,	and	marine	organisms

・Investigation	of	Asia’s	natural	resources	not	fully	utilized

・	Discovery	of	natural	anticancer	agents	from	medicinal	plant	resources	by	employing	a	novel	antiausterity	

screening	strategy

・Chemical	investigation	of	medicinal	plants	and	search	for	novel	bioactive	secondary	metabolites

・	Investigation	of	the	structure-activity	relationship	of	the	active	natural	compounds	and	their	mechanism	

of	action	against	cancer	cell	survival	pathways

・Discovery	of	metabolomic	biomarkers	associated	with	cancer	cells	by	utilizing	FT-NMR	and	MS	strategy

【Keywords】	Natural	 resources	 not	 fully	 utilized,	 Medicinal	 Plants,	 Marine	 organism,	 Microorganism,	

Active	secondary	metabolite,	Drug	discovery	and	development	research,	Traditional	medicine,	

Nuclear	 Magnetic	 Resonance	 (NMR),	 FT-MS,	 Structure	 analysis	 of	 natural	 products,	

Biosynthesis,	 Enzyme	 engineering,	 Structure	 analysis	 of	 proteins,	 Cancer	 research,	

Antiausterity	strategy,	Mechanism	of	action,	Cancer	metabolomics,	Biomarker	discovery

https://www.inm.u-toyama.ac.jp/en/research/natural/
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Section of Neuromedical Science
　	　　　	 Professor　TOHDA	Chihiro,	Ph.D.　Associate	Professor　TOHDA	Michihisa,	Ph.D.
	Assistant	Professor　YANG	Ximeng,	Ph.D.　		Assistant	Professor　INADA	Yuna,		Ph.D.

Outline of the Research

“Section	 of	 Neuromedical	 Science”including	 two	 units	 progresses	 researches	 aiming	 at	 overcoming	

neurodegenerative	diseases	and	age-related	diseases	from	respective	viewpoints.	Laboratory	of	Neuromedical	

Science	conducts	a	wide	range	of	research,	from	basic	research	to	clinical	research,	to	find	epoch-making	

therapeutic	 agents	 for	 intractable	 Neurodegenerative	 diseases	 and	 to	 elucidate	 the	 factors	 controlling	

disease	states.	Laboratory	of	Consilienceology	for	Wakan-yaku	conducts	research	based	on	the	originality	

and	 the	 theories	of	Wakan-yaku	 (Japanese	oriental	medicines)	 to	discover	new	therapeutic	concepts	 for	

functional	psychiatric	disorders	and	heart	diseases.

Research Projects

　Laboratory	of	Neuromedical	Science	

　	 (Professor	Chihiro	Tohda;	Assist.	Prof.	Ximeng	Yang;	Assist.	Prof.	Yuna	Inada)

　・	Elucidation	of	 the	molecular	mechanism	of	 restoring	 the	neuronal	 network	 for	 homeostasis	 and/or	

improvement	of	neural	function.

　・	Traditional	medicine	research	for	developing	fundamental	therapeutic	drugs	for	Alzheimer’s	disease,	

spinal	cord	injury,	cervical	spondylosis	myelopathy,	sarcopenia,	and	glaucoma.

　・	Molecular	basis	of	crosstalk	between	the	central	nervous	system	and	peripheral	organs,	which	controls	

neural	function.

　・Clinical	study	aiming	to	develop	new	botanical	drugs	and	new	usage	of	Kampo	formulas.

　・	Clinical	study	to	analyze	factors	affecting	physical	and	mental	health	and	to	identify	biomarkers	of	well-

being.	

　Laboratory	of	Consilienceology	for	Wakan-yaku	(Assoc.	Prof.	Michihisa	Tohda)

　・Providing	evidence	for	Wakan-yaku	theories	and	supplying	new	research	strategies	based	on	it

　・	Elucidation	of	unique	effects	of	Wakan-yaku	closely	related	on	physiological	reactions	and	development	

of	ultra-low	concentration	therapeutic	compounds	based	on	the	theories

　・	Novel	 classification	 of	 depression	 based	 on	 the	 Wakan-yaku	 theories,	 elucidation	 of	 pathogenic	

mechanism,	and	development	of	new	antidepressant	drugs

　・	Development	of	novel	Wakan-yaku	prescriptions	to	prevent“heart	failure	due	to	the	side	effects	by	

anti-cancer	drugs”and“fatal	recurrent	myocardial	infarction”

Dementia

Spinal cord injury

Sarcopenia
―We drive Basic research and Clinical study―
Development of new Botanica Medicine 

based on natural medicine research

Treatment and Prevention of Neurodegenerative 
and Aging-Related Diseases by Repairing Neural Circuit

Brain-
Muscle 

Interaction
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Section of Host Defences
	 Professor	 HAYAKAWA	Yoshihiro,	Ph.D.
	 Associate	Professor	 WATANABE	Shiro,	Ph.D.
	 Assistant	Professor	 SUSUKIDA	Takeshi,	Ph.D.
	 Assistant	Professor	 SASAKI	So-ichiro,	Ph.D.

Outline of the research

　Our	 research	 focuses	 on	 understanding	 the	 biological	 defence	 system	 including	 immune	 response,	

inflammation,	and	cellular	metabolism,	and	its	role	in	pathological	diseases.	We	mainly	study	the	role	of	the	

biological	defence	system	in	the	protection	or	progression	of	diseases,	and	the	effects	of	natural	medicines	

including	Kampo	medicines	on	the	biological	defence	system.

Research Projects

・	Cancer Biology and Immunology:	 Our	 research	 unit	 studies	 the	 control	 of	 immunological	 diseases	

(cancer,	 inflammation,	allergy)	focusing	on	 innate	 immune	cells,	which	are	 important	for	the	biological	

defense	system.	In	particular,	we	study	the	biology	of	natural	killer	(NK)	cells	and	their	importance	in	the	

control	 of	 immunological	 diseases.	Furthermore,	we	 study	 the	 role	of	 the	 immune	 response	 in	 cancer	

progression	 using	 annimal	models	 and	 in	 vivo	 imaging,	 and	 the	 effects	 of	 traditional	medicines	 n	 the	

control	of	immunological	diseases.	

・	Nutritional Biochemistry:	Our	recent	investigations	using	experimental	animals	have	revealed	that	the	

administration	 of	Wakanyaku	 influenced	many	 aspects	 of	 intestinal	 pathophysiology.	 Intraluminal	 bile	

acids	 (BA)	and	non-esterified	 fatty	acids	 (NEFA)	are	 the	potent	 ligands	 for	 the	 receptors	 eliciting	 the	

formation	 of	 peptide	 hormones	 in	 the	 intestinal	 epithelial	 cells,	 which	 are	 involved	 in	 the	 control	 of	

biodefense	systems.	Thus,	we	hypothesized	that	the	above-mentioned	actions	of	Wakanyaku	are	mediated	

by	the	modulation	of	the	metabolism	of	BA	and	NEFA	in	the	intestinal	lumen.	We	are	aiming	to	elucidate	

a	novel	mechanism	of	action	of	Wakanyaku	through	the	comprehensive	analysis	of	intraluminal	BA	and	

FFA	and	relating	signaling	responses	in	the	intestinal	epithelial	cells.	

【Keywords】 Host	defence,	Immunology,	Cancer,	Inflammation,	Lipid	metabolism

Department of Research  
and Development 
Division of Bioscience 
Section of Host Defences 

 
https://www.inm.u-toyama.ac.jp/en/research/host-defences/  

          
Outline of the research 

Our research focuses on understanding the biological defence system including immune response, 

inflammation, and cellular metabolism, and its role in pathological diseases. We mainly study the role of the 

biological defence system in the protection or progression of diseases, and the effects of natural medicines 

including Kampo medicines on the biological defence system. 

 

Research Projects 

・Cancer Biology and Immunology: Our research unit studies the control of immunological diseases (cancer, 

inflammation, allergy) focusing on innate immune cells, which are important for the biological defense system. 

In particular, we study the biology of natural killer (NK) cells and their importance in the control of 

immunological diseases. Furthermore, we study the role of the immune response in cancer progression using 

annimal models and in vivo imaging, and the effects of traditional medicines n the control of immunological 

diseases.  

・Nutritional Biochemistry: Our recent investigations using experimental animals have revealed that the 

administration of Wakanyaku influenced many aspects of intestinal pathophysiology. Intraluminal bile acids 

(BA) and non-esterified fatty acids (NEFA) are the potent ligands for the receptors eliciting the formation of 

peptide hormones in the intestinal epithelial cells, which are involved in the control of biodefense systems. 

Thus, we hypothesized that the above-mentioned actions of Wakanyaku are mediated by the modulation of the 

metabolism of BA and NEFA in the intestinal lumen. We are aiming to elucidate a novel mechanism of action 

of Wakanyaku through the comprehensive analysis of intraluminal BA and FFA and relating signaling 

responses in the intestinal epithelial cells.  

【Keywords】Host defence, Immunology, Cancer, Inflammation, Lipid metabolism 

 

Prof. Yoshihiro Hayakawa  

Assist. Prof. Takeshi Susukida  

Assist. Prof. So-ichiro Sasaki 

  

Section Chief 
 

Assoc. Prof. Shiro Watanabe 

https://www.inm.u-toyama.ac.jp/en/research/host-defences/	



32

Division of Complex Biosystem Research
	 　　　　	 	Professor	 NAKAGAWA	Yoshimi,	Ph.D.
	 Associate	Professor	 KIM	Jundal,	Ph.D.
	 Specially	Appointed	Assistant	Professor	 ARAKI	Masaya,	Ph.D.

　We	 have	 analyzed	 the	 function	 of	 a	 membrane-bound	 transcription	 factor,	 CREBH,	 localizing	 in	 the	

endoplasmic	reticulum.	CREBH	is	expressed	in	the	small	 intestine	and	the	liver.	Thus,	although	CREBH	is	

thought	to	govern	the	nutrient	homeostasis,	it	remains	unknown.	

　We	found	that	CREBH	controls	carbohydrate	and	lipid	metabolism	regulating	gene	expression	of	enzymes	

related	to	these	metabolisms.	Especially,	Hepatic	CREBH	regulates	FGF21,	a	novel	hormone	from	the	liver	

to	control	systemic	energy	homeostasis1,2,	and	PPARα,	a	transcription	factor	which	is	a	target	molecule	for	

the	drugs	to	ameliorate	hyperlipidemia1,3,4.	Intestinal	CREBH	controls	lipid	absorption	from	the	small	intestine	

regulating	NPC1L1,	a	cholesterol	transporter.	Thus,	these	regulations	by	CREBH	ameliorate	lifestyle-related	

disease5.

　Now,	we	are	 trying	 to	elucidate	 the	mechanism	of	CREBH	functioning	 in	 the	 liver,	 small	 intestine,	 the	

linkage	of	two	tissues	(enterohepatic	circulation)	to	the	nutritional	metabolism,	and	the	influence	on	CREBH	

on	other	peripheral	tissues	(see	Figure).	Then,	we	are	analyzing	the	molecular	level	in	pathogenesis	of	lifestyle-

related	disease	such	as	nonalcoholic	fatty	 liver,	 liver	cancer,	and	atherosclerosis	using	 in	vitro,	 in	vivo,	 in	

silico	analysis	systems.

References

1	 	 Nakagawa,	Y.	et	al.	Endocrinology	155,	4706-4719	(2014).

2	 	 Satoh,	A.	et	al.	iScience	23,	100930	(2020).

3	 	 Nakagawa,	Y.	et	al.	Sci	Rep	6,	39182	(2016).

4	 	 Nakagawa,	Y.	et	al.	Sci	Rep	6,	27857	(2016).

5	 	 Kikuchi,	T.	et	al.	Mol	Metab	5,	1092-1102	(2016).
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Division of Presymptomatic Disease
	 Professor	 KOIZUMI	Keiichi,	Ph.D.
	 Assistant	Professor	 AKAGI	Kazutaka,	Ph.D.

Outline of the research

　The	pre-disease	state,	which	is	known	as	Mibyou	in	traditional	Japanese	medicine	(Kampo	medicine),	is	an	

Oriental	medical	concept	and	has	not	yet	been	scientifically	understood.	In	collaboration	with	our	division	

and	 Research	 Center	 for	 Pre-Disease	 Science,	 University	 of	 Toyama,	 we	 are	 conducting	 research	 to	

scientifically	 detect	 the	 Mibyou	 state	 by	 analyzing	 the	 fluctuation	 and	 expression	 change	 of	 biometric	

information	such	as	genes,	proteins,	and	behavior	during	the	onset	process,	and	to	clarify	the	biological	

meaning	of	 this	 state.	There	 have	been	marked	 increases	 in	 the	 incidence	of	 complex	diseases,	 such	 as	

metabolic	 syndrome,	 and	 it	 is	 hard	 to	 treat	 them	 using	 only	modern	medical	 drugs.	 In	 contrast	 to	 the	

symptomatic	treatments	offered	by	modern	medical	drugs	at	the	disease	state,	drugs	targeting	Mibyou	may	

have	great	 potential	 advantages	 as	preventive	 and	preemptive	medicine.	Therefore,	we	will	work	on	 the	

development	of	the	drug	treatment	for	Mibyou,	and	consequently	the	novel	medical	strategies.

Research Projects

1.	Deepening	of	biology	for	the	pre-disease	state	(Mibyou).

　1)	Understanding	of	the	fluctuation	of	biometric	information	and	its	medical	applications.

2.	Drug	development	for	the	pre-disease	state	(Mibyou).

　1)	Development	of	the	glutaminase	inhibitor	and	its	medical	applications.

　2),	3)	Elucidation	of	the	function	of	immunostimulatory	nanoparticles	(Nanosome)	and	nucleotide	degradant	

(BIND)	discovered	by	traditional	Japanese	medicine	(Kampo	formula)	and	their	medical	applications.

　4)		Elucidation	 of	 the	 pathological	 mechanism	 and	 the	 search	 for	 new	 seeds	 of	 medicine	 for	 medical	

applications	in	enteric	immune	diseases.

【Keywords】Pre-disease,	Fluctuation,	Kampo,	Enteric	immune	diseases,	Mucosal	immune	system

https://www.inm.u-toyama.ac.jp/en/research/presymptomatic-disease/

Department of Research  
and Development 
Division of  
Presymptomatic Disease 

 
https://www.inm.u-toyama.ac.jp/en/research/presymptomatic-disease/  

         
Outline of the research 

The pre-disease state, which is known as Mibyou in traditional Japanese medicine (Kampo medicine), is an 

Oriental medical concept and has not yet been scientifically understood. In collaboration with our division and 

Research Center for Pre-Disease Science, University of Toyama, we are conducting research to scientifically 

detect the Mibyou state by analyzing the fluctuation and expression change of biometric information such as genes, 

proteins, and behavior during the onset process, and to clarify the biological meaning of this state. There have 

been marked increases in the incidence of complex diseases, such as metabolic syndrome, and it is hard to treat 

them using only modern medical drugs. In contrast to the symptomatic treatments offered by modern medical 

drugs at the disease state, drugs targeting Mibyou may have great potential advantages as preventive and 

preemptive medicine. Therefore, we will work on the development of the drug treatment for Mibyou, and 

consequently the novel medical strategies. 

 
Research Projects 

1. Deepening of biology for the pre-disease state (Mibyou). 

1) Understanding of the fluctuation of biometric information and its medical applications. 

2. Drug development for the pre-disease state (Mibyou). 

1) Development of the glutaminase inhibitor and its medical applications. 

2), 3) Elucidation of the function of immunostimulatory nanoparticles (Nanosome) and nucleotide degradant 

(BIND) discovered by traditional Japanese medicine (Kampo formula) and their medical applications. 

4) Elucidation of the pathological mechanism and the search for new seeds of medicine for medical applications 

in enteric immune diseases. 

【Keywords】Pre-disease, Fluctuation, Kampo, Enteric immune diseases, Mucosal immune system 

Laboratory of Drug Discovery        Laboratory of Chemo-bioinformatics     Laboratory of Gastrointestinal 
and Development for Pre-disease      Project 1-(1)                        Project 2-(4).         
Project 1-(1) and 2-(1)~(3)                                    

 
 
 
 
 
 
 
 
 

 

Prof. Keiichi Koizumi  

Assist. Prof. Michiko Jo  

Spec. App. Assoc. Prof. Makito Oku 

 

Assist. Prof. Takeshi Yamamoto 

Assist. Prof. Shusaku Hayashi 

LLaa bb oo rraa ttoo rr yy   oo ff  CChh eemm oo--bb iioo iinn ffoo rrmm aa ttiiccss
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data analysis for early predictions of diseases

hypertensive disorders
of pregnancy metabolic syndrome

Laboratory	of	Drug	Discovery

and	Development	for	Pre-disease

Project	1-(1)	and	2-(1)～(3)

Laboratory	of	Chemo-bioinformatics

Project	1-(1)

Laboratory	of	Gastrointestinal

Project	2-(4).
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Section of Kampo Diagnostics
Professor　SHIBAHARA	Naotoshi,	M.D.,	Ph.D.

　Recently,	the	traditional	Japanese	Medicine	(kampo)	prescriptions	have	been	widely	used	to	treat	various	

diseases,	and	there	are	great	expectations	to	treat	and	prevent	in	the	chronic	and	refractory	diseases.	On	

the	 other	 hand,	 it	 has	 been	 criticized	 that	 kampo	 medicine	 is	 not	 scientific	 but	 experimental,	 and	 the	

accumulation	of	scientific	evidences	with	the	basic	and	clinical	researches	is	required.	For	the	accumulation	

of	scientific	evidences,	 it	 is	necessary	to	externalize	the	concepts	of	kampo	medicine	and	‘sho’,	which	is	

judged	comprehensively	by	a	complex	of	subjective	and	objective	symptoms	at	a	certain	point	of	patients,	

and	to	clarify	the	efficacies	and	the	mechanisms	of	kampo	prescriptions.	For	that	reason,	this	Section	aims	

to	establish	new	kampo	medicine	by	the	basic	and	clinical	researches	on	the	concepts	of	kampo	medicine	and	

kampo	prescriptions.

The main theme of research

　(1)	Basic	 researches	on	pharmacological	effects	of	kampo	prescriptions	and	crude	drugs	 (1)	Effect	on	

edema	and	pain,	2)	 Influence	of	modified	kampo	prescriptions	on	pharmacological	effect,	3)	 Influence	of	

quality	of	crude	drugs	on	pharmacological	effect),	(2)	Clinical	researches	on	the	concepts	of	kampo	medicine	

and	‘sho’	(1)	Digitalization	of	the	concepts	of	kampo	medicine,	2)	Effects	of	kampo	prescriptions	on	stress,	

3)	Clinical	effects	of	kampo	prescriptions	on	various	diseases),	(3)	Researches	of	medical	training	program	in	

kampo	medical	and	pharmacology	(1)	Educational	effect	of	medical	training	program,	2)	Development	of	

medical	training	program)
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     Graduate School of Medicine and Pharmaceutical Sciences (Division of Pharmaceutical Sciences) provides the 
curricula of master degree (M.S.) and doctor of philosophy (Ph.D.). The Graduate School collaborates with Institute 
of Natural Medicine, which is devoted in the study of Natural Medicines with cutting-edge scientific technology, and 
offers the unique graduate school program for the oriental and western medicine. The aim of our Graduate School is 
to cultivate creative scientists and advanced experts in the field of Pharmaceutical Sciences and Natural Medicine 
as well as Clinical Pharmacy through education and training by high level of research works.

Education philosophy

     The aim of this course is to cultivate students with a wide range of knowledge and deep expertise, abundant 
medical creativity, and good comprehensive judgment with respect for human beings, so that it nurtures people who 
can contribute to the progress of people's health and academic research as researchers, educators, engineers, and 
specialists who are responsible for the development and dissemination of pharmaceuticals.

Master's course (2-year)

Ph.D. course (4-year)
     The aim of this course is to cultivate researchers or advanced pharmaceutists who are able to extend the field of 
Clinical Pharmacy, and future leaders of the field. The programs are designed to provide the students with greater 
in-depth knowledge of the subject in Clinical Pharmacy together with basic Pharmaceutical Sciences, training in 
critical thinking, and the ability to identify issues accompanying the advance of Medical and Pharmaceutical Sciences. 
The students study individual research projects learn also leading-edge knowledge and technique in Pharmaceutical 
Sciences. The graduate students in this course are expected to work for developing of Clinical Pharmacy in academic 
institutes, and to work as a leader of pharmaceutists in general hospitals. They are also expected to work as a 
specialist personnel of clinical trial in general hospitals and pharmaceutical industries.

Ph.D. course (3-year)
     The aim of this course is to cultivate creative investigators who generate new knowledge in a subject of academic 
interest, and future leaders of Pharmaceutical Sciences. The programs are designed to provide the students with 
greater in-depth knowledge of the subject in Pharmaceutical Sciences, training in critical thinking, and the ability to 
identify issues accompanying the advance of science and technology. The students study individual research projects 
and learn also leading-edge knowledge and technique in Pharmaceutical Sciences. The graduate students in this 
course are expected to work for developing of basic life sciences in academic institutes, new drugs in pharmaceutical 
and related industries.

Pharmaceutical Sciences Program

The Major of Pharmaceutical Sciences
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