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JLAEUR PR 35 E Basic Veterinary Science Course
BRER A BH2AREZE S Laboratory of Veterinary Physiology

JLHEEREE R, 3% ME  Basic Veterinary Science Course
BREEIRE 2AFZE S Laboratory of Veterinary Anatomy

JLREBREE R, 243k ME  Basic Veterinary Science Course
BREE SR PH2AAF S22 Laboratory of Veterinary Pharmacology

?ﬁ%& 0 mmﬁklﬁ?}?%ﬂé Pathology / Applied Veterinary Science Course

BREE R PE2AIESE 2 Laboratory of Veterinary Pathology

JRE < I MREE R 238 ME  Pathology / Applied Veterinary Science Course
BRI 925 Laboratory of Veterinary Microbiology

i RE « T H BREE R} 2236 ME  Pathology / Applied Veterinary Science Course
N BRI R SRE 2 FFE 2 Laboratory of Zoonotic Diseases

JiRE « I BREER} 2732 Pathology / Applied Veterinary Science Course
BB BRSAIFFES Laboratory of Zoo and Wildlife Medicine

’lﬁﬁ% o L.})ﬁ%}(liﬂ’?éﬁﬁﬁ Pathology / Applied Veterinary Science Course
B R GRE H 22 FE 2 Laboratory of Animal Infectious Disease Control

?Vﬁﬁ,ﬁ‘ o [ﬁ‘\mﬁﬁﬂ'i,@%@ Pathology / Applied Veterinary Science Course
MBS A 2922 Laboratory of Food and Environmental Hygiene

AR ERBE R} 35 ME  Clinical Veterinary Science Course
BREENEAFZE S Laboratory of Veterinary Internal Medicine

FRPREREE Rl 3% ME  Clinical Veterinary Science Course
A MR SAFSE S Laboratory of Parasitology

FRPREREE Rl 27232 Clinical Veterinary Science Course
BREE TR B2 MFFE 2 Laboratory of Veterinary Molecular Pathobiology

ﬁfﬁﬁk@ﬁ}?%ﬁé Clinical Veterinary Science Course
BR P BRR O BR 2E %52 Laboratory of Veterinary Clinical Radiology

%W@kl%ﬂ?%ﬁ:ﬁ Clinical Veterinary Science Course
BREE IR BMMTZE S Laboratory of Veterinary Theriogenology

R BRER} 3, Clinical Veterinary Science Course
PEEFNBIR S92 Laboratory of Farm Animal Clinical Medicine

FRPREREE Rl 7232  Clinical Veterinary Science Course
HREEAVELAIFZE S Laboratory of Veterinary Surgery

FRPREREE Rl 2432 Clinical Veterinary Science Course

B Befge2E  Laboratory of Veterinary Teaching Hospital
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Joint Graduate School of Veterinary Sciences, Gifu University was
established in April 2019, and constitutes the the Joint Major in Veterinary
Sciences together with Tottori University. The first students enrolled in the
Graduate School will receive a doctoral degree in 2022. If students achieve
excellent results, they can complete the program in three years. In fact, one
student received a degree at the end of the last fiscal year. There is also
the Long-term Enrollment System that allows students to choose a term of
four years or more at the time of admission, and credits can be earned also
online, so that a wide variety of students, including working professionals,
can study according to their circumstances. The Joint Graduate School
of Veterinary Sciences offers educational programs to train "Veterinary
hygiene, public health specialists," "One Health specialists," and "Intractable
diseases treatment/drug discovery and development specialists" to provide
advanced specialization based on the veterinary generalist education at the
undergraduate level. Regardless of your current job title or position, we
recommend that you enroll in our Graduate School if you have a desire to
acquire a high level of expertise.

The entire faculty and staff of the Graduate School of Veterinary
Sciences will continue to make every effort to develop and enhance the
education and research of the Graduate School. Your understanding and

support will be greatly appreciated.

B B R K 2 e [) MR R 2 P AU BHR
Dean of the Joint Graduate School of
Veterinary Sciences, Gifu University
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1923.12  Established as Gifu Agricultural and Forestry College (Gifu Koutou Nourin Gakkou).

1940.04  Department of Veterinary Medicine (Jyui Gakka) inaugurated.

1949.05  Gifu University and the Faculty of Agriculture established.

1990.04  The United Graduate School of Veterinary Sciences (Rengo Jyuigaku Kenkyuka, Doctoral Course) established.

2004.03  Faculty of Agriculture abolished.

2004.04  Faculty of Agriculture reorganized, and the Faculty of Applied Biological Sciences (Ouyou Seibutu Kagakubu) established with three
programs (Food and Life Sciences, Agricultural and Environmental Sciences Course, and Veterinary Medicine Course).

2013.04  Joint Department of Veterinary Medicine established by Gifu University Faculty of Applied Biological Sciences and Tottori University
Faculty of Agriculture.

2018.04  The United Graduate School of Veterinary Sciences closed student recruitment.

2019.04  Joint Graduate School of Veterinary Sciences established.

B DS  Purpose of Establishment
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The purpose of the Joint Graduate School of Veterinary Sciences is to contribute to the maintenance and development of an affluent society by producing
leading veterinary practitioners who have gained academic knowledge and skills and practical abilities in the field of veterinary hygiene, public health, One
Health, or intractable disease treatment/drug discovery and development as specialists in veterinary hygiene, public health, in One Health or in intractable
disease treatment/drug discovery and development, respectively, under the educational philosophy of: (i) training educators and researchers in veterinary
sciences who can contribute to the advancement of veterinary sciences by promoting advanced research in a wide range of areas related to animal and human
health, including the soundness of ecosystems; and (ii) fostering professionals in veterinary sciences who have advanced knowledge and skills and expertise and

high ethical values and will play a leading role in the global community and local communities
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Characteristics of Students Sought by the Joint Graduate School of Veterinary Sciences
The Joint Graduate School of Veterinary Sciences accepts students who:

1) has fundamental research and veterinary ethical values and can adhere to the Code of Conduct;

2) has adequate basic academic abilities and skills in veterinary and life sciences;

3) has basic English language skills and communication skills necessary for research activities;

4) has a motivation and an inquiring mind to actively work on research topics; and

5) has energy and ambition to conduct creative research with a broad view.
Basic Policy on the Screening of Prospective Students

Through written examination (in foreign language, i.e, English) and oral assessment, prospective students are assessed for, among other things: their academic

performance and acquired skills necessary for research at our graduate school; their English language skills

T4 70 7R ¥— Diploma Policy
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The Joint Graduate School of Veterinary Sciences awards the Degree of Doctor of Philosophy in Veterinary Science to students who enroll for the required
period, acquire the specified number of credits, have high ethical values and acquire advanced and extensive expertise and research skills that meet the school’s
purpose of training human resources, and pass a thesis defense and a final examination.

1) Human resources who have advanced expertise and research skills in veterinary and life sciences.

2) Human resources who can act as local leaders who respond to social demands by exercising creative research and communication skills based on a

wide interdisciplinary background and a global viewpoint.

3) Human resources who can deal with or resolve various issues in veterinary and animal sciences as specialists in veterinary hygiene, public health, in

One Health or in intractable disease treatment/drug discovery and development.
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Curriculum Policy
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To foster human resources who have advanced expertise and research skills and can act as local leaders who respond to social demands based on a wide

interdisciplinary background and a global viewpoint as described in the Diploma Policy, the following Curriculum Policy is established:

1) The curriculum provides the graduate school's common subjects, basic educational subjects, specialist training subjects, research promotion subjects
and advanced educational subjects.

2) Provision of this curriculum is intended to foster local leaders, veterinary science researchers and high-level professionals who have acquired advanced
expertise and skills in veterinary sciences and can respond to social demands by exercising creative research and communication skills based on high
ethical values, a wide interdisciplinary background and a global viewpoint.

3) Learning outcomes are assessed according to the level of achievement of class goals based on, among other things: the relevant university-wide

agreement; and the performance assessment items listed in the syllabus of each subject.
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From generalist to specialist ~ Training for specialists in 3 advanced veterinary fields ~

This Graduate School will include training for advanced veterinary science specialists based on general veterinary science undergraduates. In addition to
education for researchers, in order to train resources to become regional leaders, taking advantage of the characteristics of both universities (Animal hospital
and Research Center for Wildlife Management, etc. at Gifu University; University Veterinary Medical Center, Avian Zoonosis Research Center, etc. at Tottori
University) and past research achievements, 3 specialists trainings has been established to build an education curriculum that is directly connected to social

issues (needs).
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Gifu University and Tottori University

Joint Graduate School of Veterinary Sciences

Animal hygiene
Public health

Local veterinary affairs

Veterinary hygiene,
public health
specialists

Specialists in the fields

of veterinary hygiene,
public health with the
ability to respond quickly
to domestic animal
infectious diseases,
such as avian influenza
and foot-and-mouth
disease, and food safety
issues, as well as taking
a regional leading

role (prefecture and

municipalities)

@ Regional leaders
[prefectures ond municipolifies)

@ Domestic animal infectious disease
control researchers, educators

Basic Veterinary Science Course

Pathology/Applied Veterinary Science Course

Course structure

Transboundary infection

Emerging ond re-emerging
infectious diseases

Inonosis
Ecosystem conservation

Intenationa veeinr afis

—

One Health
specialists

Specialists with
advanced expertise,
leadership, and
communication skills to
meet international issues
relating to infectious
disease control of
humans, animals, and
the environment, such
as zoonosis and drug-
resistant bacteria

@ Internationol contributions and
human resourees
(OIE, WHO, government agencies, et}
@ Zoonosis control researchers//educators

Advonced bosic veterinary science
resaarch on veterinary and animol
Seience

Research on basic disanse research
and advanced opplied veterinary
science regarding contral

Specialist education

Advonced animal clinical medicol
tesearch in companion and industrial
animals

Treatment of intraciable disenses

New drug discovery
Advanced veterinory medicine
Regenerative medicine
Elderly diseases

Intractable disease
treatment/drug discovery

Clinical veterinarians

who can contribute to
local communities as
leaders in advanced
medical centers

such as intractable
disease treatment,
and researchers

and educators who
are responsible for
the development of
technologies and drug
discovery to clinically
apply the results of
basic research to clinical

practice

® Translational researchers
(drug discovery ele.)

® hdvanced veterinary meditine
researchers/educotors
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Flow from Enrollment to Completion

In this Graduate School, one major supervisor and two associate supervisors (One of them is a faculty member of Tottori University) will take charge of
each student; and students may use the facilities of both universities.

The requirement for a “doctoral degree (veterinary medicine)” is to earn at least 30 credits (10 credits or more in courses offered by the other university)
from the education curriculum of the Graduate School, and undertake the necessary research training; followed by doctoral degree thesis review, and to pass
the final exam on the thesis detail and field of expertise. Those who have completed the course of the Graduate School will be granted a doctoral degree (veterinary

science) under the names of Gifu University and Tottori University.
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Creating a thesis
7 .

Developing advanced
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Developing skills
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Long-term Enrollment System

The "Long-term Enrollment System” allows students with full-time job or other circumstances, who wish to complete the course, to study beyond the
standard term (4 years) for a set period of time (8 years at longest) with a well-planned curriculum. The tuition for 4 years will be paid in equal payment during
over the period permitted as the “Long-term Enrollment System” . Those who wish to use this system must contact the Office of the Graduate School of

Veterinary Sciences, Gifu University.
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Financial Support

For students who have financial difficulties, Gifu University offers a range of financial support. Exemption/deferral of tuition, scholarship system inside
and outside university (JASSO, Gifu University Scholarship etc.), and also a system for hiring students as teaching assistants and research assistants that play
an auxiliary role in educational and research activities. There are some conditions and examinations for using the system. Details will be announced after

enrollment.
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Japan Society for the Promotion of Science (JSPS) / Research Fellowships for Young Scientists

This fellowship program is Japan’s core program for cultivating young Japanese researchers. Funding is provided to encourage and support doctoral
students and postdoctoral researchers under JSPS's Research Fellowships for Young Scientists. Excellent young researchers are allowed to focus on a freely
selected research topic and at an independently chosen research institution. For more details, please refer to the JSPS / Research Fellowships for Young

Scientists website (https://www.jsps.go.jp/english/e-pd/index.html /' Accessed: February 9, 2022).
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FLTEER R Tl R Basic Veterinary Science Course

BFHH = K& HERE Field of expertise Laboratory Full name Research details

R B 2 ERR AR Bl Bk B HALE T E) O FE T Neurophysiology Veterinary Physiology SHIMIZU Yasutake  The regulatory mechanism of gastrointestinal motility
PR AP BRIE AP e BZ FUIEBERE & I3 2 MRCR DTS Neurophysiology Veterinary Physiology SHIINA Takahiko Neuronal regulation of esophageal functions

PR HRIR ) e E—RD CSREEFEEFERVELE 2 B L IR TR Neurohistology Veterinary Anatomy SAITO Shouichiro ﬁgﬁiﬁmmmmwmmmmmmmm@wd
PN K] iy ' S T R S R LGN B I T B Y AR O IEIRIEEERE O iR Pharmacology for Endogenous Veterinary Pharmacology UNNO Toshihiro Signal transduction mechanisms of drug receptors in smooth

Substances muscles

SREE - O ERE R e Pathology / Applied Veterinary Science Course

B HEF MR=E K& MEAR Field of expertise Laboratory Full name Research details

e L 2 R iR P WH R B D RIS LR 8 D SR FR A Y 25 Oncological Pathology Veterinary Pathology SAKATI Hiroki Study on neoplastic diseases of animals

5 FIEGAE BRI AE mhkFEA DNA v 4 v 2 Dbt & ORIFIER BN (B ¥ 2 %% Molecular Infectious Diseases Veterinary Microbiology FUKUSHI Hideto* E;:;j;ge?;sthe mechanism of DNA Virus replication and

R 4 v 2 DIREPERBURT 3 & CHRERIR 7 2

N ER 8 R GYE S N ER o R 2 ik EA Zoonotic Diseases Zoonotic Diseases ITO Naoto Studies on pathogenic mechanism of rabies virus and development
F BT AHE of a novel rabies vaccine

TR IR A = N ERHE RRYRE 4 ERE Rl & O 4 v 2 DRRGEHEIR (2B T 2 fifF T Pathogen biology Zoonotic Diseases MASATANI Tatsunori Studies on infection strategy of protozoan parasites and viruses

YA B R B TP E RS A 1E R ﬁiéﬂ%o)ﬁi%, EEEE, TERE B 2 S ISR Wildlife Management Zoo and Wildlife Medicine SUZUKI Masatsugu  Biology, physiology and morphology of wildlife animals

B RS IR BN REGE I EI BRR )W R A R B Animal Infectious Disease Control CA:rllItT;zll Infectious Discase ASAI Tetsuo Antimicrobial-resistant bacteria in animals

AT Y s B YBE B FEYE D FEAEHETE D fRBE L W DAL Diagnosis for Infectious Diseases Food and Environmental INOSHIMA Yasuo Studies on pathological mechanisms and diagnosis of infectious

Hygiene diseases

i A B [ o) S e Clinical Veterinary Sciences

=L AN EE K& HEAR Field of expertise Laboratory Full name Research details

NETHINFL ERIE N2 PR H1Z /INE I D NG WS D FT LS WG R DAL Small Animal Internal Medicine Veterinary Internal Medicine ~NISHII Naohito Development of novel method for diagnosis and treatment of

endocrine diseases

B A5 2L BEIR B K O IR DR RE AR A R O 12 2

BRI 254 R BR R R R FEUH Toth . . . . R Pathology, diagnosis, treatment and prevention of parasitic and
B - TR ORI Veterinary Parasitology Veterinary Parasitology KITOH Katsuya hematological diseases in animals
BRDR 25 A O o7 HRIR 25 4 B o i HEL AR L EEOBIMR Veterinary Parasitology Veterinary Parasitology TAKASHIMA Yasuhiro Relation between parasites and hosts
B AR R 2 HRIE Sy R BB Fogl—] PHESEI 3\ 2 EEREEB ORRNEARR L HrliRgiE O 7 Veterinary Clinical Oncolo Veterinary Molecular MORI Takashi Pathophysiology and novel therapeutic approaches to neoplastic
v &y Pathobiology diseases in companion animals
BRIR SL e BRI ERIR B A E B D GIRIALIEIRIE = 35 % 53 FIRIED AR Studies on molecular pathogenesis of inmune-mediated diseases in
Clinical Immunology Veterinary Clinical Radiology MAEDA Sadatoshi animals
RR IR B A o BRI BRIR B R B LB YIRS 1 O ZHREHERE & FHET 2 $RE O iR
Theriogenology Veterinary Theriogenology MURASE Tetsuma Studies of mechanisms regulating the fertilizing functions in
7R TS BRI RRIR B rE IR WHELEI (2 3\ B Ay R RIS mammalian spermatozoa
Eﬂ?%@]%ﬁﬁﬁﬁ? %%ﬁﬂ%ﬁ%? j(i% %lﬂl ﬁ%ﬁ% g3 ﬁéﬁ&@%@ b - A - TR 2 R Theriogenology Veterinary Theriogenology TAKASU Masaki Molecular breeding of mammals
AN R SR REE SRl Y il INE RN TRE RN 3513 3 2 . BROM % Farm Animal Clinical Medicine Farm Animal Clinical Medicine OHBA Yasunori Diagnosis, treatment and prevention of diseases in farm animals
. N n N Small Animal Dentistry and Oral Veterinary S WATANABE Kazuhi Development of diagnosis and treatment in small animal dentistry
%kl’ﬁfﬁ@??ﬁ Wi b %EH ?Eﬁ éﬂ%@ﬁ@%ﬁ'ﬁfg e R Surgery etenmary surgery azuiuro and oral surgery

Veterinary Anesthesiology Veterinary Teaching Hospital SHIBATA Sanae Anesthesia and analgesia in animals

FEFIBI E TOFMOIHC & W FIRFEOFERFEL $ L,

* Recruitment of new students has been stopped due to fewer years until his mandatory retirement.
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7{:1?1‘5?@5 0)?5 Messages from Current Doctoral Students

REME - N EARY Yy Y 2 ba—2 (44F)
VXL 254

Veterinary hygiene, public health specialists course (4th year)

Nikolai SHAMAEV

MHYBAIEYT 5 2L 2RO IBHIL, R4 LT Ub2HEA, 206 #HEF S
RELTOIEEZDL TY. KRICBEHRNEEN A H Y, Rz E A2 2530
PP CFORI T4, BEHNCRILS 2, BEALEBRRRBZ2MED L
T ¥, At > TOBRKRZOFISI, HREPORY: LFERACIRIEL, AR5
PREELTVZILTY, MROELEAKET 7 AL RIFT, REEL LLKRFELL
U 3T, WBRREADEEIIL T, BENLKEF S 27 4 TOEY, #HL0LD
KB, IKCERRAWRTFOBMBLERL T2 4. HE RRFETCSYRT-MEL
NV TS X2DEE - FERBEGRZHEL TV 2T, HLERS%E, BEOry 7T
R L RIEFEID 2 74—V FIFR R S GIIRBI RV EZELA TV T,

I chose to study in Japan because it is a country in which a wide range of technologies and cultures have been created and transmitted. The traditional
architecture kept people in Gifu safe and warm for generations. Mountains form the heart of Gifu city and create a unique way of life. An advantage of Gifu
University for me is that it has active partnerships with other universities across the world promoting student exchange. Because of its accessibility and good
quality of scientific research, Gifu University is one of the best places for students. For me, studying abroad at Gifu University meant continuing to study with in
advanced education system, experiencing a new unique culture, and gaining a more international perspective. Regarding my current research, I am studying the
host-parasite relationship between wild rodents and Toxoplasma gondii in the wild environment. After obtaining my PhD, I plan to expand the field of my work

related to field ecology and field immunology in Russia.

&, AEAZE%» 6 3EE, D
FRIRERIZERT & L TEIB L T & Lo,
TANWALZODOVWTHTE LV EEZ,
2019 4F - L ERE AR PHC S L &
L. BITER, ARSI flA
TUOIIPREAEZ S G ICRES ¥, B
v &y 4o A DQHRE LR R 25
FrRITo T T, AFEFHE, A4
WA T K, BREEY R
B kA IR FFZE I D M KR H £

One Health ZX¥ %Y 2 ba—=x (34)

B thE

One Health specialists course (4th year)

FUJI Yuji

HEIGHE - Bl AR v Y 2 ba—2 (24F)

LI ES

Intractable disease treatment/drug discovery and development specialists course (2nd year)

BANNO Narumi

AR B L TN EERE T, K7 PR ERCBRLTV A RDZ
L, 2OBMiI L BEOML S PEELE L, COMERMRT 220, KB
HoulkBpiiEeLl, BMEHO DL WIERERZHETE L 0D, LviBuds,
BIHEIRO T O I S L2tk & Lz, BIER, 4 b A4 0 2IERLE LT
R7 b E—HEEROFBIEFEERR T 2028247 -> TV & 4. BRokE i ERE
SERREBHCE, BREMRH 2 IS L TuhiE, ELER0YE T L BB TIEE
BENEM L L TEIB T2 20BN H B0, BKRBRPROEILRbbAA, BIKH
BTL2R U R OB ER LR T2 LHTE 3, FRECOMERHEL
SHOEEY L L CHEROBR A EHR L EZEZTOUE T,

At the small animal hospital where I worked after earning my undergraduate degree, I discovered that there was a large number of dogs suffering from
canine atopic dermatitis and the difficulty in diagnosing and treating this disease. To solve these problems, I decided to engage in doctoral research under
Professor Maeda's supervision in his laboratory with the hope of establishing a diagnostic method based on pathological conditions and developing a therapeutic
drug with fewer side effects. Currently, I am researching the development of new treatment methods for canine atopic dermatitis targeting cytokines. The Joint
Graduate School of Veterinary Sciences, Gifu University has a system that allows doctoral students with a veterinary license to work as part-time veterinarians
at the Animal Medical Center, Gifu University. This allows students not only to gain clinical skills but also to conduct research directly related to issues that
can only be found in actual clinical practice. After obtaining my PhD, I hope to contribute widely to the future development of veterinary medicine through my

research.

FFELTVIT, 2029, Hf9E%
8z TR O E Lk % 38 b T 1
2%, HEOMIUEE ~DRIR L k- T
VT, BEENERIE, IhiE TORE
PRAZER LIS TGS TE D AR 2
Fedr L, NLEEEMICE T 5%
YUE D FIEEH R TF, (G L © o B IS
HM TS hELEx T3,

I worked as a veterinarian in a small animal hospital for three and a half years after
graduating from undergraduate school. However, I felt like to do advanced research on
viruses and thus decided to enroll in the Joint Graduate School of Veterinary Sciences, Gifu
University in 2019. Now I am studying the ecology and pathogenicity of avian rotaviruses,
expanding my work as an undergraduate student at Gifu University. In this graduate school,
many graduate students are engaged in a wide range of research related to veterinary
medicine, other than my research field. Therefore, opportunities to engage in discussions
with researchers of the same generation beyond my field of expertise has been a stimulus
for my research activities. After being granted a doctoral degree, I hope to contribute to the
field of control, prevention, and treatment of infectious diseases in humans and companion
animals by utilizing the knowledge and skills that I have acquired through my clinical

experience and research activities.



L A B O R A T O R Y

HBERREE T2
HREEAE P22 982 Laboratory of Veterinary Physiology

Oit#% M4 HIEZE DVM, PhD.
Associate Professor SHIINA Takahiko

FEERH  Experimental skills

ZEME  Basic Veterinary Science Course

o#x E/Kk FEE. DVM, PhD.
Professor SHIMIZU Yasutake

N7

In vivoy

L ESEHHIE  Recording of gastrointestinal motility in vivo

fHEA GHALE, 5, BERE, £ 4 &) ORIRIC O HE

Recording of mechanical activity in isolated preparations such as gastrointestinal tracts, blood vessel, bladder, and uterus

HELEM D NSRRI T Artificial control of body temperature in mammals
MEREEIDHIZE  Recording of neuronal activity in vivo

SISHREILY  Immunohistochemistry

AL - o AR T Biochemical and molecular biological approaches

Hif9438F  Area of expertise

MR Y Neurophyisology
ML B3R Neurogastroenterology

ME¥*—7—F Key words

JREEAFE~E  Pathophysiology
IR Thermal biology

HE{E  Defecation

ﬁ;@‘*ﬁ?’f}'{% Esophageal striated muscle
{EAAIR  Hypothermia

O: F4REHHE, Major Supervisor

SBEERGREIERE  Irritable bowel syndrome
AR Hibernation

EPERLEN "
Mariotte’s bottle 8 HHERNES

Spina}_ cor q Intrathecal

—— Colorectum
Intraluminal RER
administration (i.1.)

KEEREEIES Ek 2 XAF2—H

administration (i.t.)

i o-—/—

Pressure
transducer

_— "JMM.A__
Lot |

ERE
Propelled volume

L
s (mL)

Intraluminal pressure
i (mmHg)

oL

RFEE

< >In vivo RIGEFRE OEAR <AG>XIRHFD ) 7 onbzxgx—

<Left> Schematic showing the recording of colorectal motility in vivo

W O R K S

<Right> Syrian hamster during hibernation

LB EH I L CKHRIZBI$ AH12%  Research on gastrointestinal motility and hibernation

Az b DO RE TR, [EROHMAZBSHY L, RO
BBkt ] 72, [TEALAESES) [ LHR) BT 2% %
fToTtwE T,

[HALESES) BT 2 B2 IHALESES) I, WAEMRSRI &
ZHCI A T, PIXHRRIC L 2FEI 20TV 2. A
b, KESES O HIE RIS ¥ 2 TREPHEF X OK v 3L b
RREBL, & o0, BREPHE PRI B R 5 2 3 MEE O
ERIT-o T T, DRBIEBERE] L LD R b v 2R
5 LA RE R SE & PR T AX DM BE R H O B B MR L 72
WEEBZTVE T, 7, BHE, FRCESUR O ES) T
BHIERE - VT bR RITo TV 2 7,

(MBI 3R] ) AR A2 & — T E—H D/
FLIEE, £F O L OERE (GURE TR EMAZ L ) %iif
ABOI, MR EPRBCTY, LRT2L0HMWEE S -
T3 ¥, XIRT 2 WIBEDEMKRT T [fEF] T
D, FMHEES 2, REHE 2O T AIHEEIHE & Lo v, BYYE
IR 2o 0 B RRT B3 2 LI SADAY v b
AHYET., KIEDAY v b ZEFEEHT 2 L2 HE
I, AR THEKIR L L 0B 2 RAEIRE IS T3 AL
LR O 2 HIEL THIZEL TV & .

We have investigated regulatory systems of "gastrointestinal
motility" and "hibernation” to elucidate the mechanism of life and to on
further disease control.

[Gastrointestinal motility] Gastrointestinal motility is regulated
locally and centrally by intrinsic and extrinsic neurons, respectively.
We have focused on the regulatory system of colorectal motility via
the spinal defecation center. We would like to clarify the relationship
between stress-associated dysfunction of gastrointestinal tracts such
as irritable bowel syndrome and disorder of the spinal defecation
center. On the other hand, we also have performed research on
motor regulation of esophageal striated muscle. [Hibernation]
Some mammalian species including squirrels and hamsters undergo
hibernation to survive in a severe environment during winter. Although
body temperature drops to less than 10°C, the heart of hibernating
animals can maintain constant beating. In addition, hibernating animals
have the advantage of longevity, low sensitivity to radiation and
resistance against infection by pathogens. For the application of the
benefits of hibernation to medical care, we aim to develop methods
for artificial hibernation, which induce hypothermia in non-hibernation

animals including humans.

FOE D ¥EA#  Recent Publications

1. Horii, K., Ehara, Y., Shiina, T., Naitou, K., Nakamori, H., Horii, Y., Shimaoka, H., Saito, S. and Shimizu, Y.: Sexually dimorphic response of
colorectal motility to noxious stimuli in the colorectum in rats. J. Physiol. 599: 1421-1437, 2021.

2. Shimaoka, H., Shiina, T., Suzuki, H., Horii, Y., Horii, K. and Shimizu, Y.: Successful induction of deep hypothermia by isoflurane anesthesia
and cooling in a non-hibernator, the rat. J. Physiol. Sci. 71: 10, 2021.

3. Shiina, T. and Shimizu, Y.. Temperature-dependent alternative splicing of precursor mRNAs and its biological significance: a review
focused on post-transcriptional regulation of a cold shock protein gene in hibernating mammals. Int. J. Mol. Sci. 21: 7599, 2020.

4. Horii, K., Shiina, T., Naitou, K., Nakamori, H., Horii, Y., Shimaoka, H. and Shimizu, Y.. Characterization of peristaltic motility in the
striated muscle portion of the esophagus using a novel in vivo method in rats. Neurogastroenterol. Motil. 31: e13518, 2019.

5. Horii, Y., Shimaoka, H., Horii, K., Shiina, T. and Shimizu, Y.: Mild hypothermia causes a shift in the alternative splicing of cold-inducible
RNA-binding protein transcripts in Syrian hamsters. Am. J. Physiol. Regul. Integr. Comp. Physiol. 317: R240-R247, 2019.
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L A B O R A T O R Y

JepEER e Rl S2FE R Basic Veterinary Science Course
P PR 2SS Laboratory of Veterinary Anatomy

o#¥ TRk IE—ERF DVM, PhD.
Professor SAITO Shouiciho

FEERHAN  Experimental skills

ALY  Immunohistochemistry
EAEF-R#E LS In situ hybridization

HiFY4BF  Area of expertise

HRR fRE]%  Veterinary anatomy

¥ —7—F Key words

HIRERE T2, AL, PR, 7 m R »

Auditory organ, evolution, nervous system, prosaposin

¥ W £F DVM, PhD.

Assistant Professor ONOUCHI Sawa

EE Al Experimental skills

ISHRLILY  Immunohistochemistry
AWM Molecular biology

B4 87 Area of expertise

M

ER[E S5 Veterinary anatomy

¥ —7—F  Key words

+ IR ZER N, G , 3TROTESE

Duodenocolic fold, embryo, 3-dimensional imaging

FOED¥HE  Recent Publications

1. Onouchi S, Yasuda H,, Saito S., Atoji Y. : Morphological features of the mouse duodenocolic fold in foetus and adult. J. Anat. 240, 516-527,
2022.

2. Sarkar S, Homma T., Onouchi S. Shimizu Y., Shiina T., Nabeka H., Matsuda S., Saito S.: Expression of the G protein-coupled receptors
GPR37 and GPR37L1 in the mouse digestive system. J. Vet. Med. Sci. 83, 1-8, 2021.

3. Kunihiro ]J., Nabeka H. Wakisaka H., Unuma K., Khan M.S.I, Shimokawa T., Islam F., Doihara T. Yamamiya K. Saito S, Hamada F.,
Matsud S. : Prosaposin and its receptors GRP37 and GPR37L1 show increased immunoreactivity in the facial nucleus following facial
nerve transection. Plos One, 024131, 2020.

4. Islam F., Khan M.SI, Nabeka H., Saito S. Li X., Shimokawa T. Yamamiya K., Kobayashi N., Matsuda S. : Prosaposin and its receptors
are differentially expressed in the salivary glands of male and female rats. Cell Tissue Res. 373, 439-457, 2018.

5. Saito S., Shiina T., Shimizu Y. : NeuN immunoreactivity in the brain of Xenopus laevis. Tissue. Cell. 49, 514-519, 2017.

O: F4REHHE, Major Supervisor

(A AEFHORER 2 A2, BMAHOMERAER (2 v 78) . (O)2 v F HOFREGER. NEEMRIVFECREL TV 2,

(A) Amphibian auditory organ. (B) Mammalian auditory organ (Corti’s organ). (C) Immunofluorescence of Corti’s organ. Inner hair cell shows green

fluorescence.

W O R K S

(1) B35+ & RikER O R E A ATBF 22

Phylogenic study of the sense organ and nervous system

(1) MR BRI 7 Ry P ICBT %
Studies for neurotrophic factor, prosaposin

(2) B3 e A% O fiE R

Studies for the mechanism of morphogenesis of the digestive tract

(1) fadi» o WL B 2L DIBFE T, B DEREI A
b TREROMAE BRIk s (Bl > oMk - Bk %
BITEF Lz, BREROBA, Fik e 25T 2 W43l
CRFELS, MEH O T220FRZERELEN, B
H-RBETRISOBEENKY § T7°, 2 3D &
I CMAIROIEREZ RS T, 2K L BBRIROBELLT
FEL &3, MHFLELCH 0, AR R 5 Lk S IsAds
CREHELHRYSES G LSk &3, WILESY
7, B OF THERTRE 5 2 3 BMEL R LTV
Y. ZOBMELPHEHSIYMOENDBRETLED L 5 125
ML Y I TR R T-> T 2 4, Bf%k, A
LTV 3470120, AHOMER T ZOREIZLY
WEB|SHITHT, TudEL L TF, TutHy ok
BRI O T b RBECRBEHIsA TV Vv z®, BT
DI EAATL T, ZReGHRE BT 5 T Ry~ DHRE
ERHIRL TV T, (2) BETERRERGCE L T, JEih % Sl
T 25 TH ORI, 2 OFEFR - S K CHRE R THZE L T
Wi,

(1) The function and the morphology of the sense organ have
changed dramatically during vertebrate evolution from the fish to the
mammal depending on the behavior and the habitat of each species.
For the auditory system, the fish does not possess an anatomically
independent organ, and in phylogeny, it appears first in the amphibian
as two kinds of anatomically independent organs. Birds and reptiles
have one auditory organ but it does not show the spiral structure.
Only the mammalian auditory organ shows a coil-like structure and is
composed of various kinds of cells. One of our research objectives is
to elucidate how the complexity of the auditory organ was established
during the evolution. Useful molecular markers are required to
examine this topic; one of our markers is prosaposin and its deficiency
causes deafness in mammals. The roles of prosaposin have not been
fully resolved; therefore, we also examine the expressions of prosaposin
and its receptors in various kinds of organs. (2) To research the
mechanism of the digestive tract formation, we seek the related
molecules by examining their stage- and region-specific expressions in

the developing digestive tract.
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L A B O R A T O R Y

JepEER e Rl S2FE R Basic Veterinary Science Course
Bp e P 22 22X Laboratory of Veterinary Pharmacology

O##% g% 4£5L DVM, PhD.
Professor UNNO Toshihiro

dEH#E Rl B8 A DVM, PhD.
Associate Professor MATSUYAMA Hayato

FERIEHT  Experimental skills

1) UHEHIET:  Measurement method of contraction
- =2 X A Magnus method
“AX VK774 ,5—3  Skinned fiber method
2) WEENEH) L ERE  Peristaltic movement recording technique
- EENERIER:  Measurement method of intramural pressure of intestine
3) BEXEHE M FEERNF:  Electrophysiological Recording Techniques
<Xy F 75 7% Patch clamp technique)
-HIRE N /B RRE  Intracellular microelectrode recording method
4) MRANCa2+iBEHIEDE:  Intracellular Ca2+ concentration measurement method
- fura2i% Fura2 method

Hif943 8% Area of expertise

MR PEYE 3~ Pharmacology for Endogenous Substances

ME¥x—7—F Key words

SEIER,  Smooth muscle B AR — PIB TS SR{EE  Autonomic nerve-smooth muscle transmission

O: F4REHHE, Major Supervisor

%ﬁ e

©
: o

c - e

- = & & %4 >z *

T & Hhe

O HREEMH “— IE
O B2EK

0 EerRMBA A FrrL

Atonomic nerve

a5 @

2 @ =
3 o . o %o

Smooth muscle cell

Contraction

O Neuro transmitter
] Receptor

“ Non-selective cation channel

HARE 2 EE § 5 L MRRIEE 2T 3, RER R A L TTEMIR IS 5,

After the release of neurotransmitters from nerves, they bind to their receptors and produce contractions in smooth muscle cells.

W O R K S

B T iR EERRE D A (Z AV T EEFERFZE Basic research on the creation of innovative therapeutic strategies

FRAR PR HARE, AR TE BRI, B RG24 1 & o R TR
UL L0 KDY T BUSE LARARM BB O A E T
wET, L L, REBARMLRERR S 23T
otz &R LIERERIHREOMB LT L b
PHEATEHA, A 1Z N6 ERMEEBOTER AT
T, M, THALAE, B & O o Tl B 2 R L T v 2 MR,
EEFMIECER L, 2 h o MBOmERE C s 5 &%E %
ZEL T T, MR TSR O MBI bk 4 2 AR
P, REBORHI & 0 IEHALT 2 IBBINAIFGA A+ > F + 4
WHERBEL TV ET., Ly L, MREEWE Y SRR CER
L THBERIICE 2 2 TO—HOBEHRIEERB IR TT.
SOOI B DI, ZEKENT B MIENERE
ERBELIBRIRGA &+ > F v A v D&%EIZD 0 TR #
ToTwvid., BRI (1) BEZEROMIEN Y 7+
MEES & v vy ABEHEE, (2) BESRE D & TFEH
~DOTERRFERRE, (3) IBRBIRIGA 4~ F v AV DRIES
LU 2 DGR »ICLES S ELTVES., 2R
L DM R RITT 5 12810, BRAHFENERTH A
H o AMNERREE, Sy F 2 5 2 7)), WHERED (= 7 %
A, AF Y F 7 7 A=), MilaN Ca2+iR Bl E 2, 5
FNEHFLERE L LOPEEHFEL T 2 T,

It is hoped that more effective drug discovery and fundamental
treatment methods will be established for intractable diseases such
as central diabetes insipidus, refractory overactive bladder, and
ulcerative colitis. However, as the underlying causes of the disease
are still unknown, more effective drugs and treatments have not been
developed. To manage intractable diseases, we are investigating the
role of nerve cells and smooth muscle cells in organs such as the brain,
gastrointestinal tract, and bladder. Although it is known that various
receptors and ion channels are expressed on the cell membranes
of these nerves and smooth muscles, the details of the sequences
of mechanisms by which bioactive substances exert their functions
after acting on the receptors are unknown. To clarify this point,
we are studying the mechanism of drug receptor-mediated signal
transduction and the role of non-selective cation channels. Specifically,
we are studying (1) intracellular signaling and calcium mobilization
mechanisms of various drug receptors, (2) signaling mechanisms
from autonomic nerves to smooth muscles, and (3) identification and
regulation mechanisms of non-selective cation channels. To carry out
these studies, we use a variety of experimental techniques including
electrophysiology (intracellular glass microelectrode method and patch-
clamp method), contraction measurement (Magnus method, skinned
fiber method), intracellular Ca2+ concentration measurement, and

recording of peristaltic movement.

FOL D ¥A#E  Recent Publications

1. Functions of Muscarinic Receptor Subtypes in Gastrointestinal Smooth Muscle: A Review of Studies with Receptor-Knockout Mice.
Tanahashi Y, Komori S, Matsuyama H, Kitazawa T, Unno T. Int. J. Mol. Sci., 22, 926, 2021.

2. Further characterization of the synergistic activation mechanism of cationic channels by M2 and M3 muscarinic receptors in mouse
intestinal smooth muscle cells. Tanahashi Y, Katsurada T, Inasaki N, Uchiyama M, Sakamoto T, Yamamoto M, Matsuyama H, Komori S,

Unno T. Am. J. Physiol. Cell Physiol. 318, C514-C523, 2020.

3.  Muscarinic M 2 receptor promotes vasopressin synthesis in mice supraoptic nuclei. Nagano H, Sobue Y, Matsuyama H, Saito S, Sakai H,
Alom F, Tanahashi Y, Ishii T, Unno T. J. Endocrinol. 237, 207-216, 2018.

4. Three distinct muscarinic signalling pathways for cationic channel activation in mouse gut smooth muscle cells. Sakamoto T, Unno T,
Kitazawa T, Taneike T, Yamada M, Wess ], Nishimura M, Komori S. ]J. Physiol. 582, 41-61, 2007.
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T3 R - o H BR R 47
HREEFRPR2WFFES Laboratory of Veterinary Pathology

JE  Pathology / Applied Veterinary Science Course

o#%# WH FER DVM, PhD.
Diplomate JCVP
Professor SAKAI Hiroki

g% “FH BEK DVM, PhD,
Diplomate JCVP
Assistant Professor HIRATA Akihiro

EERHN  Experimental skills

RS AESL  histopathology
844 Immunohistochemistry
FHREREE  Cell culture

RNA T3 RNA interference

BP9 87 Area of expertise
JEERFS:  Oncological Pathology

7% —7 —F  Key words

FEdE, @4y, R FEY:  neoplasia, animal, pathology

18 O: F4REHHE, Major Supervisor

s

Conicl +TRAIL

TRAILIZ KD MAEPIRERIIEGC 7R b — > R 2iFET 5,

TRAIL induces apoptosis on canine hemangiosarcoma cells (+TRAIL).

W O R K S

Crxv7-Tytne 7Y T OUPIESEONEEESR, 0
RIZAPCHEAZ T (AR RINER 2 H S 5.

Endoscopic appearance of pyloric tumor in Jack Russell Terriers.

The dog has a germline mutation in the APC gene.

Y ORISR B O R EAYITZE  Pathology study on neoplastic diseases of animals

b e b LEBRCIEESREL £ 35, 20REZEY
OFFFHIZE > TR Y 3. A, 2h o OEYOIEED
ik % L U, S R O AR 238 Y | IR e Bk D i
SRIBTE CHE O 2O It T A LR HME L
TvE7d,

K43, HEESY O EEEEEE O % Hig L, RO
MENEZ 2 DE—DRHE LTv &3, MERER, K
FUOTRHCEOBVCEEEET, 20RERDLLHY £
¥h, =%, b THLMENBEIEREECEETH S
DD, FEAEBEEE G IEH K, A INEE L RS D —> T
FABRKOMENEXMETAI LT, RKOALZLT, e b
DIMEANEORRIZEFSTE2bDLEL TV ¥, BIE
3 Tl HEORDOMEIED Mg 2 #5 L, in vitro, in
VivoDE #iED TV 2§, ZBAFTRAILZHW T, Kol
BAEMICER A7 Ry — AP BERETESEI L H S
[ X B B

BEOMERMKELLT, Px v 25yt s ) 7kt b
BEMEEEERY —FERHEL TV 7. AFEBECH O
T, 20FERL LT, ERMEEREHIC 5 2 APCEIETDZE
BERAL, 2ORERRPEMET LI LEHL»IILEL
oo LI, ARBOBEMETBUNEOHREL £ L1z, NRE
2, & M OFRIEBIIEE D AR RETFvE L THERTH
AZLrAbhroTwEd,

CDE P, FI RS L LT, A0 FLRE ORI
bEFLTVET,

Tumors develop in various animals as well as in humans, but
their development depends on the type of animal. We aim to compare
the characteristics of tumors in animals to approach the essence of
neoplastic diseases, establish accurate diagnostic methods, and clarify
the properties that lead to treatment methods.

We aim to treat intractable malignancies in companion animals,
and our primary target is canine hemangiosarcoma. Hemangiosarcoma
is a malignant tumor with a high mortality rate in dogs, and its
occurrence is common. On the other hand, although hemangiosarcoma
is a highly malignant tumor in humans, its incidence is extremely low
and it is a difficult tumor to study. We believe that studying canine
hemangiosarcoma can contribute to treating hemangiosarcoma not
only in dogs but also in humans. To date, we have established cell lines
for hemangiosarcoma from multiple dogs and are conducting in vitro
and in vivo research. Recently, we have shown that apoptosis can be
induced strongly in canine hemangiosarcoma cells using the trimer
TRAIL.

We are studying hereditary gastrointestinal polyps in Jack Russell
terriers as a second research subject. In this disease, we discovered a
mutation in the APC gene in the germline as the cause and clarified
that its developmental predisposition is inherited. We have also
developed a genetic diagnostic method for this disease. This disease
is useful as a spontaneous model of human familial adenomatous
polyposis.

In addition, we have also started research on mammary gland

cancer in cats as a new research target.

FOL DA Recent Publications

1. Yoshizaki, K., Hirata, A., Nishii, N.,, Kawabe, M., Goto, M., Mori, T. and Sakai, H.: Familial Adenomatous Polyposis in Dogs: Hereditary
Gastrointestinal Polyposis in Jack Russell Terriers with Germline APC Mutations. Carcinogenesis, 42:70-79, 2021.

2. Yoshizaki, K., Hirata, A., Matsushita, H., Nishii, N., Kawabe, M., Goto, M., Mori, T. and Sakai, H.: PCR-based genotyping assays to detect
germline APC variant associated with hereditary gastrointestinal polyposis in Jack Russell terriers. BMC Vet. Res., 17:32-32, 2021.

3. Goto, M., Owaki, K., Hirata, A., Yanai, T. and Sakai, H.: Tumour necrosis factor-related apoptosis-inducing ligand induces apoptosis in
canine hemangiosarcoma cells in vitro. Vet. Comp. Oncol,, 17:285-297, 2019.

4. Goto, M., Hirata, A., Murakami, M. and Sakai, H.: Trimer form of tumor necrosis factor-related apoptosis inducing ligand induces
apoptosis in canine cell lines derived from mammary tumors. J. Vet. Med. Sci.: 81, 1791-1803, 2019.
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L A B O R A T O R Y

T T « s PR PR R 22 i i
MR A S WF9E3  Laboratory of Veterinary Microbiology

Pathology / Applied Veterinary Science Course

o%#% a1 FA* DVM, MS, PhD.
Professor FUKUSHI Hideto®

FERHT  Experimental skills

AN RSO S DT R ik, BRI 2
SATA A=

Detection and isolation of viruses and chlamydiae, Gene
recombination, Live cell imaging

B 8F  Area of expertise

U A v A, EYE, SRS
Virology, Microbiology, Infectious diseases

% *¥—7—F Key words
ANNWVRAYTANA, 2SI T AR SR, N B E
TG

Herpesviruses, Chlamydia, Lethal encephalitis, Zoonosis

*ERRIE TOFEBOBMBC L Y HIHPEOFELERFILLE L.

* Recruitment of new students has been stopped due to fewer years until his mandatory retirement.

ez I AT DVM, PhD.
Associate Professor NAKAGAWA Keisuke

FEERHAR  Experimental skills

AV ZFHTFFH LR General virological methods
BifY53¥F  Area of expertise

v A4 v A Virology

M2 ¥—7—F Key words

anFvA4 R IR =T AT TNV BT EE

Coronavirus, Epidemiology, Mouse model, Gene manipulation

O: F4REHHE, Major Supervisor

Ecology of coronaviruses

Gifu Prefectural

What our lab is doing are---

- Epidemiological survey

Livestock Hygiene

Service Center

Veterinary Clinics

in Aichi-, Hyogo-, and
Okayama-Pref.

W O R K S

B2 v+ v 4 v ZABGYEHIHO 72 8 O FEFERF5E

Basic research for control of animal coronavirus diseases

AEETIR, VoANVRATANA, 25ITP TR LD
Zant v A4 v AREGRLELTVET. 26 D%
MEOHRTH, FPDanF w42 ickt§ 258122019
FEL OB L £ Lz, COVID-19DFATIcd hauF v 4w
A2 b OREFYEDRER L ke - 1 H—FH T, HHD 2 0+
U4V AEPRRERR L L TEYERS L SEEE TR S
RREL 53, 220, HABHARCSY 28 an
FUANZADOFATEEL BT 2 2 L2 oEF LTV T,
Thbt, AEWERG & CRERD S OEER L1 h
L, BIOEFMRERNCERL Ty 4, RABRRE
R EIRIEE R L EE L, 2w+ v 4 v AR BRI
SERXRTANVADBEFHEBELEBL T, 272, 408 L
oo A v 2RO ERERE 2 ERL T 2 3. DNEYER
RERERT L 8137 U, M2 v+ v 4 v 2 ORSEMER S ERE
HAER, HianF v 4 v 25RO % B L 725805
RREMLTVET, oL, BEDAL 7 o2 itsiddKkan
FUANZADFATHE G ED TV 24, ZOHI, K2 DF)
YWraad v Ao zostd 2050, tRHEEY, K&, FEEY
LZI D) 3, EVIER, 2N6OFE» GO N
T2 DNEERIR P R EHEHE BT T2 2 L2 HIN L
LTwdd, 72, BHMC, 506 Qg im e L
BT DP 22 LCE Y, @Poant v v ity s
HR~OEmMZ HIF L THIEZz#ED TV 3 7.

- Development of virus isolation system

- Establishment of mouse model for
animal ceronavirus infection

SlE i t of gene tion
systems for animal coronaviruses

to provide valuable information
for the fields of livestock hygiene
and small animal medicine...

Resource Announcements, Oct 21; 10(42): e0080721, 2021

Our laboratory is investigating equine herpesvirus, chlamydia, and
animal coronaviruses. Among these, research on animal coronaviruses
started in 2019 in cooperation with Gifu prefectural livestock hygiene
service center and veterinary clinics in Aichi, Hyogo and Okayama
prefecture. While COVID-19 makes coronavirus a representative
pathogen for humans, animal coronaviruses are still causing major
problems in livestock and pets. To investigate the actual status of
animal coronavirus infection, we are carrying out epidemiological
studies on bovine coronavirus, infectious bronchitis virus, and feline
coronavirus in livestock and domestic/feral cats. Recently, we reported
the current trend of feline coronavirus in asymptomatic cats in Japan
and are also trying to establish an isolation system for the feline
coronavirus, which is difficult to grow in cell culture. In addition to
these studies, we are now conducting a survey on porcine coronavirus
infection in wild boars in Gifu prefecture. As described above, our
research includes a wide variety of topics on animal coronaviruses. Our
research goal for the near future is to provide valuable information for
the fields of livestock hygiene and small animal medicine. From a long-
term perspective, we aim to build a better understanding of animal

coronaviruses by linking epidemiological studies to basic sciences.

FOLD3¥AE  Recent Publications

2021.

Infection, Genetics, Evolution, Dec 14; 88:104664, 2020

1. Nakagawa, K., Kumano, H.,, Kitamura, Y., Kuwata, K., Tanaka, E., Fukushi, H.: Complete genome sequence of bovine coronavirus in blood
diarrhea from adult cattle that died from winter dysentery in Japan. Microbiology

2. Nakagawa, K., Makino, S.: Mechanism of coronavirus nspl-mediated control for expression of host and viral mRNA. Cells, 10(2): 300,

3. WA, [IRD 21+ 4 v 2G4 |, All about SWINE, 57 - 58, 2021

4. Nagai, M., Okabayashi, T., Matuu, A., Fujimoto, Y., Abul Hashem, Md., Mekata, H., Nakao, R., Matsuno, K., Katayama, Y., Oba, M., Omatsu,
T., Asai, T., Nakagawa, K., Ito, H., Madarame, H., Kawai, K., Ito, T., Nonaka, N., Tsukiyama-Kohara, K., Inoshima, Y., Mizutani, T., Misawa,
N.: Metagenomic identification, sequencing, and genome analysis of porcine hepe-astroviruses (bastraviruses) in porcine feces in Japan.
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Professor ITO Naoto
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MASATANTI Tatsunori

Pathology / Applied Veterinary Science Course

BERJ/EDIFH EELZLEBR
Live rabies vaccine strain 18 Bait _?Tl:'tde_nded axposure __—--
BEHORECHBIL > @ >
Highly and stably attenuated &n &_E_
Oral vaccination
4/ L\RNA
Genomic RNA ﬁ ﬁ ﬁ ﬁ

WLReHE
A high level of safety

AIMICBATh-BEER

Artificially introduced attenuating mutations

AN AEAHO S FRAERIT

Molecular function analyses of viral proteins

BEFREICEDIMRERKRD 97~ ORREO—H

An example of the development of a novel rabies vaccine by genetic manipulation

W O R K S

FERI 2 12 U o & U e NBRSEISSE O BIFE & F i U 7255 ISP %

Basic and applied research on control of zoonotic diseases including rabies

SEAF, Bk 4 7o N BRI E REGYE O R AT AT R A R L L
D, ZEORNREES RS LPERSZ TV T, REN
7w 4 ov 2P NERHGEERGE T H 3 RR I, g LE %
RDICEBESI AR 2 b6 LTw ¥, BELIA
BRI ShTwita, RYBEELRPFETH 2 RIS
X4 B0 0 F UEEPAFROGECAENTH 2 DD, HifT
ETR+acERISATOLRCORBIRTT., &2 TAF
ZE T, FATENC U 2 ERROGIE Y S EEL LT,
LEERHRIER R LR L kv 2 F v %2 HERR YA
v 2 DBRTHAERE R THREL TU & ¥, B2, 8%
DFHERY Y ) L ECEAT I L THEL» DLELT
b3l o 7 F SRR ER L, 2ho L2 ks &
CREDRC DO TRIF LTV 23 (K., &7z, ERE v A4
v 2R B R 2 12 6 EEEE v~V TH G 2
T35 2 LT, ERREFE O # Hig L 72 3LBE 55 & 17 -
TwEd, 36, NRTHECRKLE 20474 VAR
FEHO—FTH2E IV TIX=II20TH, ZNEFNDE
BT HERZEHRMET 2 2 L ORI R %
RIS 2% EfEL T T

The prevalence of various zoonotic diseases has become a global
problem and has had a major impact on public health in various
countries. Rabies, a representative viral zoonosis, kills 59,000 people
every year, mainly in developing countries. No cure for rabies has
been established so far. Vaccination of dogs, the most important
source of infection, is effective in controlling the disease, but it is not
sufficiently implemented in endemic countries. Therefore, with the
ultimate goal of controlling rabies in these countries, we have been
developing new rabies vaccines with enhanced safety and immunity
by gene manipulation of the rabies virus. For example, we have
generated stably and highly attenuated live vaccine candidates by
introducing multiple attenuating mutations into the genome and have
been investigating the safety and immune effects of these vaccines
(Figure). Moreover, aiming to establish a therapeutic method for rabies,
basic research to elucidate the pathogenic mechanisms of rabies
virus at both molecular and host individual levels is being conducted.
In addition, we have been studying rotavirus, which causes diarrhea
in infants and young animals, and toxoplasma, a type of protozoan
parasite, to elucidate their pathogenic and infection mechanisms by

using the respective gene manipulation systems.

EERH4N  Experimental skills

FERFBIANVZA, R IANZEL LN ¥ Y 75 X< DEETHME

Gene manipulation of rabies virus, rotavirus and Toxoplasma

Hif948F  Area of expertise
v A4 v AP NBRHGERGYRE  Viral zoonotic diseases
JE e A ERHSERIMIE  Protozoan zoonotic diseases
¥ —7—F Key words

HERIR— 7 27 F >, REYE  Rabies — vaccine, pathogenesis
x4 ovA, Bl SEEFEIE  Rotavirus, Protozoa, Gene manipulation

O: F4REHHE, Major Supervisor

Brice, AM., Watts, E., Hirst, B, Jans, D.A., Tto, N., Moseley, G.W.: Implication of the nuclear trafficking of rabies virus P3 protein in viral

Zhan, ], Harrison, A.R., Portelli, S, Nguyen, T.B., Kojima, I, Zheng, S., Yan, F., Masatani, T., Rawlinson, S.M., Sethi, A., Ito, N., Ascher, D.B,,
Moseley, G.W., Gooley, P.R.: Definition of the immune evasion-replication interface of rabies virus P protein. PloS Pathog.17(7): €1009729,

Tto, N., Okamoto, T., Sasaki, M., Miyamoto, M., Takahashi, T., Izumi, F., Inukai, M., Supasiri Jarusombuti, S., Okada, K., Nakagawa, K., Fujii,
Y., Nishiyama, S., Masatani, M., Sawa, H., and Sugiyama, M. Safety enhancement of a genetically modified live rabies vaccine strain by
introducing an attenuating Leu residue at position 333 in the glycoprotein. Vaccine 39: 3777-3784. doi: 10.1016/j.vaccine.2021.05.002, 2021.

Kojima, I. Tzumi, F., Ozawa, M. Fujimoto, Y., Okajima, M., Ito, N., Sugiyama, M., and Masatani, T. Analyses of cell death mechanisms
related to amino acid substitution at position 95 in the rabies virus matrix protein. J. Gen. Virol. 102: 001594. doi:10.1099/jgv.0.001594,

Takahashi, T., Inukai, M., Sasaki, M., Potratz, M., Jarusombuti, S., Fujii, Y., Nishiyama, S., Finke, S., Yamada, K., Sakai, H., Sawa, H.,
Nishizono, A., Sugiyama, M., and Ito, N.* Genetic and phenotypic characterization of a rabies virus strain isolated from a dog in Tokyo,

LD 3¥AE  Recent Publications
1.
pathogenicity. Traffic 22 (12): 482-489, doi: 10.1111 /tra.12821, 2021.
2.
2021.
3.
4.
2021.
5.
Japan in the 1940s. Viruses 12: 914. doi:10.3390/v12090914, 2020.
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FEERF 4l Experimental skills

A OERETE L REZM  Age determination and nutritional condition assessment of wildlife
T O HIAENfL  Chemical immobilization of wildlife

SEfE 7 2 5 Immunocontraceptive vaccine
B4 8F  Area of expertise
s R Y, A R, SRS

Zoo and Wildlife Medicine, Wildlife Management, Conservation Biology

¥ —7—F Key words

BrAEB YL, RIS HISOREE, £ 2 MR OR &, 8 i B0 B

Wildlife Management, Invasive Alien Species, Biodiversity Conservation, Population Control

O: F4REHHE, Major Supervisor

A DA & b AU T TRE A DB,

Declined understory vegetation caused by increased sika deer population.

W O R K S

BEE O LEM Y B L ¥ 2 EEAITE

ERMDIE . & 2 EELER~DHEIEA L 74 ) =7 —2 (F)
AHEOBIET 7 F > DPFIRM T H % = > 7 — 2 OILEWIH (2, KED)
The mongoose is seriously affecting native ecosystems due to predation by native species (right) .

The zona pellucida, a candidate antigen for a contraceptive vaccine against mongoose (left, arrow).

Practical researches for conservation and management of wildlife

TAEHWE, REOHRTHEILEEIITEHY I ¥
Ao Lo L—7, Bk EME S BRI, EIGBREEH
B RIYEDRIBEDORKE R L6, ) 2 7 EHOX R
CHD ., URER, [REDXF] L [V 2 7 EHON
Sl Lo HEHYO _mEER R A, 2ORELEHL 2
Y HDRRATATH 2 L 2 HIOC, BB LD A
TVwI T,

ZDT7 IR —=—FDUEOW I ARA ) VY, RN, 7=
FHE D RAIHZLSHO AR AR B, 24 BRI (SR b 2 LB
HWOMMHTT, MAT, 2o OEIBEHROME - FHADE
AR ML T T,

BIHIVOEDDEELR T Iu—F3, 754 V== —
27 ¥ OSSRIGFLEO BT 7+ VE T, Witv 2+
&, IEBGE R A SR ELAH O AN 2 HH S 5 2
ARSI NG T, MR L T AEMC LT, fERRAY IR
MEIRP o TROV 77 O ZEELTV 2T,

CTFNO7 e —F Il Th, BHHET 2 %EHES P
IR SRR R B AT O, Bl M AT B 1 FERRAY 1
BEIRELHI TV B L L UEEOHMTT,

Wildlife is an object of conservation. However, wildlife is also an
object of risk management because it causes damage to agriculture,
forestry, fishery, natural environment and living environment and
spreads infectious diseases. Given the duality of wildlife, i.e., "object
of conservation" and "object of risk management", our laboratory is
working on practical research intending to conduct its conservation
and management properly and efficiently.

One of those approaches is the elucidation of basic information
related to ecology, physiology, habitat status and living conditions
of large mammals such as sika deer, wild boar, Japanese serow and
bears. In addition, we are considering ways to use this information for
conservation and management.

The other major approach is the development of contraceptive
vaccines for alien mammals such as raccoons and mongooses.
Contraceptive vaccines are expected to suppress the population
growth of invasive alien mammals in a non-lethal manner. Our goal is
to develop oral vaccines that will have a species-specific reproductive
inhibitory effect on the target mammals.

It is also a feature of our laboratory that in any approach, we
continue to make active proposals and recommendations to national
and local governments, taking social scientific considerations based on
relevant legal systems.

FOED¥EA#E  Recent Publications

1. Ikeda, T. Asano, M. and Suzuki, M. The potential negative impacts of the classical swine fever virus on wild boar population in Gifu

prefecture, Japan. J. Vet. Med. Sci. 83: 846-849, 2021.

Tkushima, S., Ando, M., Asano, M. and Suzuki, M. Application of long-term collected data for conservation: Spatio-temporal patterns of

Ikeda, T., Asano, M., Kuninaga, N. and Suzuki, M. Monitoring relative abundance index and age ratios of wild boar (Sus scrofa) in small scale

Ikeda, T., Kuninaga, N., Suzuki, T., Ikushima, S. and Suzuki, M. Tourist-wild boar (Sus scrofa) interactions in urban wildlife management.

Kuninaga, N., Asano, M., Matsuyama, R., Minemoto, T., Mori, T. and Suzuki, M. Serological and histological evaluation of species-specific
immunocontraceptive vaccine antigens based on zona pellucida 3 in the small Indian mongoose (Herpestes auropunctatus). J. Vet. Med.

2.
mortality in Japanese serow. J. Vet. Med. Sci. 83: 349-357, 2021.
3.
population in Gifu prefecture, Japan during classical swine fever outbreak. J. Vet. Med. Sci. 82: 861-865, 2020.
4.
Global Ecology and Conservation 18, 2019.
5.
Sci. 81: 328-337, 2019.
6.

Matsuyama, R., Yabusaki, T., Senjyu, N., Okano, T., Baba, M., Tsuji-Matsukane, T., Yokoyama, M., Kido, N., Kadosaka, T., Kato, T., Suzuki, M.,
and Asano, M. Possible transmission of Sarcoptes scabiei between herbivorous Japanese serows and omnivorous Caniformia in Japan: a
cryptic transmission and persistence? Parasites & vectors 12: 389-389, 2019.
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Laboratory of Animal Infectious Disease Control

B

Professor ASAI Tetsuo

FEERH  Experimental skills

FEKN &2 ER  Antimicrobial susceptibility testing
Hif9438F  Area of expertise
B L BR300 B AL

Antimicrobial-resistant bacteria in animals and environments

MEFxF—7—F  Key words

Al B, SEAI R, B, BRYE

Bacteria, Antimicrobial resistance, animal, environment

O: F4REHHE, Major Supervisor

o#x HI K DVM, MS, PhD.

The transmission of antimicrobial-resistant bacteria

Spread Spread ® ®
AMR iﬂﬁtp ﬂ“#
m \é

Wilcllife

AMR bacteria have become a global concem among human & animals, and
environments

W O R K S

SEHNMHE B3 % %R

Research on antimicrobial resistance in bacteria

ﬁ%‘]ﬁ%gii, A@éﬂ%@*ﬁ%@%ﬁ@(@ﬁ% LT Antibacterial agents have been used for treating bacterial
HahTa L, VINEDE 2 BESEHERTHERT 5
2L THEAIMEE A WB - ML T &7 2 L, BB

BG 2 e R T, HEATIIER S, IR & 2 W6 2

infections in humans and animals. It is a historically clear fact that
antimicrobial-resistant bacteria have emerged and increased due to
the use of antibacterial agents in medical and veterinary settings.
As antimicrobial-resistant bacteria reduce the therapeutic effect of
antibacterial drugs and make it difficult to control infectious diseases,

WIS TRPEa > bu— v 2L T 529, JIFHE
PRI SN2 T CERALEE L0 &4, R RS
(WHO) 2 & b One healthtz 35 < fTHIEHE 2R & h, A,
B, BT 60 2 EAIMERN OER LR L T, A

the prevalence of antimicrobial-resistant bacteria is a serious problem
in the medical and veterinary fields. The World Health Organization
has published a global action plan on antimicrobial resistance, based
on one health approach. In the document, it is necessary to understand
the actual situation of antimicrobial resistance in humans, animals, and

the environment, and cross-sectoral cooperation is essential to control

iR D HIFH D 7= 57 B R WY L i iRl B e s T
T, b oMRE TR, OFFMERO S M5 2 %
PIRAI DR L @QESRF I 3513 2 HAHERE OIRIE - Phikk
KRBT 2R AT F 7,

antimicrobial-resistant bacteria. In our laboratory, we are engaged in
research on (1) the effect of antibacterial agents on the distribution of
drug-resistant bacteria and (2) the mode of transmission and diffusion

of drug-resistant bacteria in nature.

FOED¥EAE  Recent Publications

1. Odoi JO, Sugiyama M, Kitamura Y, Sudo A, Omatsu T, Asai T. Prevalence of antimicrobial resistance in bacteria isolated from Great
Cormorants (Phalacrocorax carbo hanedae) in Japan. J] Vet Med Sci. 83(8):1191-119, 2021

2. Aratani T, Koide N, Hayami K, Sugiyama M, Minamoto T, Asai T. Continuous prevalence of VEB-3 extended-spectrum J -lactamase-
producing Aeromonas hydrophila in a local river in Gifu city, Japan. Microbiol Immunol. 65(2):99-100, 2021.

3. Odoi JO, Takayanagi S, Sugiyama M, Usui M, Tamura Y, Asai T. Prevalence of colistin-resistant bacteria among retail meats in Japan.
Food Saf (Tokyo). 9(2):48-56, 2021.

4. Odoi JO, Yamamoto M, Sugiyama M, Asai T. Antimicrobial resistance in Enterobacteriaceae isolated from arthropods in Gifu city, Japan.
Microbiol Immunol. 65(3):136-141, 2021.

5. Yossapol M, Yamamoto M, Sugiyama M, Odoi JO, Omatsu T, Mizutani T, Ohya K, Asai T. Association between the blaCTX-M-14-
harboring Escherichia coli Isolated from Weasels and Domestic Animals Reared on a University Campus. Antibiotics. 2021; 10(4):432.

6. Yossapol M, Suzuki K, Odoi JO, Sugiyama M, Usui M, Asai T. Persistence of extended-spectrum f -lactamase plasmids among
Enterobacteriaceae in commercial broiler farms. Microbiol Immunol. 64(10):712-718, 2020.

7. Asai T, Usui M, Sugiyama M, Izumi K, Tkeda T, Andoh M. Antimicrobial susceptibility of Escherichia coli isolates obtained from wild
mammals between 2013 and 2017 in Japan. ] Vet Med Sci. 82(3):345-349, 2020.
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EERHAN  Experimental skills

Polymerase Chain Reaction (PCR)

Quantitative PCR (qPCR)

Propidium Monoazide (PMA) conbined gPCR (PMA-qPCR)
Western Blotting

Loop-Mediated Isothermal Amplification (LAMP)

Cell culture

Protein expression by Escherichia coli and mammalian cells
B9 8F  Area of expertise

BT AES Food Hygiene
BREHA Y Environmental Hygiene

M7 ¥ —7—F Key words

RGUREZ M Diagnosis of infectious diseases
frhE#IE Control of food poisoning

28 O: F4REHHE, Major Supervisor

7L, Mg ORIfas I ECNE S v B AERME ) oD = — A =4 F % BENCSE Y 2R FHECERENTHERE L cW e V@SR &
BREL fErE=2) v 7HliOMEL LTV 37, BiihoTwi T,

We are exploring the biomarkers for enzootic bovine leukosis contained in extracellular We are conducting epidemiological surveys on poultry meat and experiments using
vesicles in milk and blood and aim to develop a simple monitoring method. bacteria cultured in the laboratory.

W O R K S

Ry v —adcE s HEREY VoS EN A A = — S — DJEE

Identification of biomarkers of enzootic bovine leukosis in bovine milk exosomes

EF D 6 ArEEL oMl E (=7 v v — &) s 4R We are investigating whether extracellular vesicles (exosomes)
MY oo (QIMR) 4 A=—Hh—L LTHIHTER LD isolated from bovine milk contain biomarkers for enzootic bovine
HrorifErED T 7, leukosis.

73InA NEERX o7 EIME T I v 4 KA 2 HIRIEGP A B 2 TR

Study on defense mechanism against bacterial infection by amyloid precursor protein, serum amyloid A

AA7 v 4 FORFERZ > 2 BD1OTh Y, K G%E We are investigating whether SAA3, one of the precursor proteins
PIUET ASAA3 %, FIE R CHUAEME O b (2 FH of AA amyloid, enhances mucosal immunity and can be used for the

prevention of bacterial infection instead of antibiotics.

T3 LEZMELED TV E T,

Campylobacter jejuni DERYEEH T DA FHERE (SR ¥ 2 TH%E

Study on the mechanism of environmental survival of Campylobacter jejuni

£ # RN B Campylobacter jejuni (C. jejuni) DEREEH We are investigating the mechanism of the environmental survival
TOEFHEE 2 G 2 L, BpHEREE Y 2 2 0EE-HS of Campylobacter jejuni (C. jejuni), which is the causative agent of food

poisoning. Our study will contribute to reducing the risk of food poisoning.

LTwshubtEBLTHEZED TV T,

K& - FEFHWIH T B35 Ky 2 27 4 v 2 (PPV) IEGYE D4y FIEF i 5E
Molecular epidemiological study on parapoxvirus (PPV) infections in livestock and wildlife animals

BISIEPIEDR OPPVO RS R T4 S, R bt F We are investigating the molecular epidemiological survey of PPV,
AT D T ;2 7, which is highly environmentally resistant, in livestock, wild animals, and

the environment.

FOE D ¥EA#E  Recent Publications

1. Rahman, M.M.,, Takashima, S, Kamatari, Y.O., Badr,Y., Kitamura,Y., Shimizu, K., Okada, A., Inoshima, Y.: Proteomic profiling of milk
small extracellular vesicles from bovine leukemia virusinfected cattle. Sci. Rep. 11: 2951, 2021.

2. Kamiya, S, Shimizu, K., Okada, A., Inoshima, Y. Induction of serum amyloid A3 in mouse mammary epithelial cells stimulated with
lipopolysaccharide and lipoteichoic acid. Animals 11, 1548, 2021.

3. Rahman, MM, Takashima, S, Kamatari, Y.O., Badr,Y., Shimizu, K., Okada, A., Inoshima, Y.: Putative internal control genes in bovine milk
small extracellular vesicles suitable for nomalization in quantitative real time-polymerase chain reaction. Membranes 11: 933, 2021.

4. Okada, A, Hotta, A, Kimura, M., Park, E., Morikawa, S., Inoshima, Y.: A retrospective survey of the seroprevalence of severe fever with
thrombocytopenia syndrome virus in wild animals in Japan. Vet. Med. Sci. 7: 600-605, 2021.

5. Okada, A., Inoshima, Y. Near-complete genome sequence of a swine norovirus GIL11 strain detected in Japan in 2018. Microbiol. Resour.
Announc. 9: e00014-20, 2020.
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KOBATAKE Yui

ROFHENE 3o\ 5 BHNRDUE & oLV r it

Analysis of skeletal muscle mass and molecular pathophysiology in canine muscle atrophy

RNEWDA 2 ) Y HEYIKDER

Measurement of anti-insulin autoantibodies in dogs and cats

KEFOBFREEL N DM Evaluation of kidney damage in dogs and cats
ROZEWMBTRIE IS 2 2 —,8—F ¥ ¥ F P2 4 & — v TRERD ENT

Analysis of superoxide dismutase 1 aggregation in canine degenerative myelopathy.

HFH453BF  Area of expertise
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BT, Urinary L-FABP levels are expected to be a clinical TEMEHEBAEDRIK & 4 5,
Administration of prednisolone reduced the skeletal marker of tubular injury in renal diseases in dogs. Unlike wild-type SOD1 (A), mutant SOD1

muscle cross-sectional area of the thigh as evaluated

by CT scan in dogs.

W O R K S

NEPIERIR (235 2 ERE R IRIL O D b R T 5

protein forms aggregates (B), and is the cause

of canine degenerative myelopathy.

Problem solving in small animal clinical practice from a broad perspective

REBONFHRBOIRBREMTH D, 5 F AL &
HELERINTV 3T, 2L OREFEHBZU Y, ET
THLERDPEELVEBLDLS DY I A, ZDHA
FHEB G FHOBRBE TR T2 2 LHPEETY. F2Hik
LB & CEIE DML D B I121X, 2 DIREEIZ O THH
LT BAIENVETY, 205 AEYERCEZ
COFEHFFHZINTH Y, FREE, B, BRI DT ZIEE V]
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The pathophysiology of medical diseases in dogs and cats is
complicated, and many of them remain unknown. Many diseases have
a long-term course and are often difficult to treat in the advanced
stage. Therefore, it is important to diagnose medical diseases at an
early stage. In addition, it is necessary to clarify the pathophysiology to
establish novel diagnosis and treatment methods. As is obvious, many
challenges remain in small animal clinical practice. We are required
to solve the problems from a broad perspective that spans pathology,
diagnosis, and treatment. The Laboratory of Veterinary Internal
Medicine focuses on endocrine and metabolic diseases, renal urinary
tract diseases, and neurological diseases in dogs and cats. Our research
aims to elucidate the pathogenesis of these diseases and to establish

new diagnostic and therapeutic methods.
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Recombinant T. gondii expressing red fluorescence. By visualizing the behavior of parasites, their survival strategies can be analyzed (green: host leukocytes).
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Basic research to understand parasite survival strategies

FHEMEOAY, BB TR & (AR S D ek, 18
FRIERD 6 DY 2 M35 T 2 Hms, L L B X DATE) %
HEOBERIIHADR L s ¥ 2 kg &, BHEGEROD
P LizEl B > EFEBE PR - T3 4, AFRE
T, 206 OMEE e FAE RO TFHRE 2 FR S 5 -0, &
LLUTEREWENLFHREHCTHERED TV & T,
T 2R F I ABRIERGGED R 5 3 + v 7
2 X = (T. gondii) TH Y, 2 WENEH 2RI T 5 Hik
AbEV TS X=REKLT=Y 2DMMEBNIIC ST 2 HE
DEH # AL L, BRI » 69K & BEENEE A
HHERE I LRI LTEE L (FX), 20k L
CELZ XY T IRXORRECSFEHL TV 3§, 5l
HHRBEBRA=7 2%2100% % L TL v T2, EFEDE
FE2 3R CHERYTFNTCEHFTELIETHDH &
A, FIHCEGRER R L T 8 EBREIR, H 2 L IZBED
FEIHFHEBPHRFCSAEIEIYIF CIRTTT, Z0&
SREMIN L ORERDI =T REEIEIDNIZOCT D
MEEL -0 EEBA TV E T, RO TRMRNRE LS
FAEMOFEHZ % L, Mesocestoididae DS 7z ¥ iz
VT S EBREYERNI LR 2ITo T T GRS L L),

Parasitic organisms have a completely different survival strategy
than free-living organisms such as strategies to efficiently meet
the host in the environment, avoid attacks from the host immune
system, and change the behavior of the infected host in a way that
is convenient for its prosperity. To understand the unique strategies
of parasites, we are conducting research mainly using experimental

biological methods.

The main subject of research is T. gondii. For example, using bio-
imaging methods, we have clarified the strategy of efficient spreading
from the invaded site to the entire host body (Figure below). We are
also interested in high virulent strains of T. gondii, which kill 100%
of laboratory mice. Such parasites, which do not allow host survival,
cannot be maintained in the field. There must be tolerant hosts,
which do not get severely sick or die in the field. We would like to
examine how the immune system of such animals differs from that of

experimental animals like mice.

In addition to T. gondii, we have increased the types of parasites
to be studied and are conducting experimental biological research on

tapeworms of the Mesocestoididae family (Publication 5).
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Fig. 1 Radiation therapy for dogs with cancer.
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Fig 2. Ultrasound-guided core-needle biopsy.
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We treat animals with cancer at the animal medical center, which
forms the basis of our research and education. There are three main
research themes.

The first is clinical research to answer the questions that arise
when treating cancer. We treat many dogs and cats affected by cancer
every day, but we are always questioning their treatment, wondering
if there is a better way. We hope that by answering even one of these
questions, we can improve cancer treatment for animals.

The second research theme is the application of microRNAs to
cancer therapy. MicroRNAs are very short RNAs that regulate the
expression of proteins in vivo, and because they are very short RNAs,
they are easy to synthesize artificially. There are many hurdles to be
overcome before clinical use, such as selection of microRNAs suitable
for treatment, use of DDS suitable for the selected RNA, effectiveness
in actual cases, and side effects; however, steady progress is being
made.

The other theme is the research on boron neutron capture therapy
(BNCT). BNCT is a radiation therapy that selectively Kkills only tumor
cells using neutrons. Currently, treatment of head and neck cancers in
humans has been started, but there are still many problems and issues
that are not well understood. Therefore, we would like to contribute to

the spread of BNCT based on animal studies.
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Expression of CCL17 (left) and infiltration of CCR4+ cells (right) in CAD
Vet Immunol Immunopathol 103, 83-92.

T A el b | -

2 S O

CADIz34f BIL-33D 35
Expression of IL-33 in CAD
Vet Dermatol 29, 246-e291.
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Development of a murine model of cutaneous lymphoma
Vet Dermatol 29, 517-e172.

We are researching the pathophysiology of immune-mediated
diseases in dogs and cats. Focusing on skin immunity, in particular, we
are researching the molecular pathology of canine atopic dermatitis
(CAD) and cutaneous lymphoma. Since the Th2-type immune response
plays a central role in the pathogenesis of CAD, we aim to elucidate
the molecular mechanism of Th2 lymphocyte migration and apply
it to treatment. Cutaneous lymphoma in dogs is a skin disease with
an extremely poor prognosis. Previous studies have shown that
chemokines are associated with not only the cell migration of tumor
cells but also their proliferation. Currently, we are aiming to establish
clinical classification and new treatment methods based on chemokine

expression patterns.
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Because acrosomal exocytosis is an essential function to fertilize oocytes,
this function is a target for both assessment of fertilizing ability and
reversely for development of contraceptive drugs.

Reproduction in domesticated animals

Our group's final goal is to increase the efficiency of domesticated
animal reproduction. To reach this goal, we undertake @ study of
the mechanisms underlying the sperm fertilizing functions (e.g., the
acrosome reaction; Fig. 2), @ development of methods for assessment
of sperm fertilizing functions and 3) development of methods to
increase fertility after artificial insemination, including application of
regenerative medicine with adipose-derived mesenchymal stem cells to

reproduction.
Cryopreservation of canine spermatozoa

We support the production of guide dogs for the blind and service
dogs for disabled people by providing techniques of artificial breeding

with cryopreservation of canine semen.

FOED¥HE  Recent Publications

Oz =% IEFl DVM, PhD.
Associate Professor TAKASU Masaki

FEERH AT Experimental skills

R D 6 DRI Ovum pick-up

B  Electroejaculation

JA#:ME  micromanipulation of embryos
RHMRAERE  In Vitro Production of embryos

RD # 5 24t Vitrification of embryos

7" 2 FER OB Organ culture of boar testis

HBiF9453 87 Area of expertise

X1

S EREET 6 A TS
Molecular breeding and reproductive engineering
HHRRIEE L & O RSB

Stem cell therapy and xenotransplantation

¥ —7—F Key words

Mrzb i, =72 2fF L, EMk» 6 OINRIR, M54, 2
D HAEL & O L W o Fo Al 2 G L 2o AR R T
MEEIT> T E T,

We keep microminipigs for use in biotechnological studies with ovum

pickup and in-vitro development, cryopreservation and transfer of embryos.
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Translational research for biotechnology and infertility treatment

b D7 v =70, I =72 %28F L, B
ML A TR 2D TV I LT, fhb D v—
7T, R & OUNERER, IRI 24, IRERE, (AL BE3., 24
DA 5 A4t L o P AT - FAE T A 2 G L 12ifE %
EDTV T, BMEEBET A LRESTEDY A
2VEH, B HEE L BT AL 0N LD ELD
DT, BRI D CEMOERH LY T TRIFMT S, BES
DRI FRELC 6 h T,

The characteristic of our research is the use of miniature pigs
for reproductive research. The major theme is animal engineering
focusing on ovium pick-up from living miniature pigs, in vitro
fertilization, genetic modification, in vitro culture, and vitrification of
blastocysts. Keeping animals is not easy but we learn many things
from taking care of them and observing them every day. Our work
from unsophisticated animal husbandry to sophisticated biotechnology
is attractive for us to understand veterinary medicine from a larger

perspective.
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We seek to establish the optimal immunization for the

prevention of disease in cattle and pigs.
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Herd health management for farm animals, such as cattle and pigs,
has become important as the number of rearing animals per farm and
scale of farms are increasing in Japan. Disease control by prevention
is a method of herd health management for livestock. We especially
research the methods for the prevention of diseases, such as feeding
colostrum to newborn calves and vaccination against swine erysipelas.
For example, feeding colostrum to newborn calves is critical for
providing immune protection against infectious diseases. However,
some newborn calves are not able to get enough immunoglobulin
from colostrum, so we are developing a more efficient program to
provide passive immunity for newborn calves. On the other hand, we
are also trying to establish an optimal vaccination program that is
not affected by the difference of susceptibility in individuals to swine
erysipelas. Individual difference gives rise to variations of immune
responses against vaccines, so the difference may make it difficult
to control disease in herd health. Therefore, we are studying the
vaccination response focusing on major histocompatibility complex
(MHC) polymorphism which is known for one factor that causes
immunological differences in individuals. To carry out these studies, we
analyze farm animals' immunological and genetic features using PCR,

real-time PCR, flow cytometry, ELISA, etc.
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Our laboratory provides education, research, and clinical practice
on various animal nature and diseases to help improve animal health.
In particular, our laboratory is the only place where one can major
in dental and oral surgery of dogs and cats. We are working toward
elucidating the pathology of feline stomatitis and canine periodontal
disease and develop new treatment strategies. Recently, we have
broadened the scope of our analysis to various hereditary diseases in
small animals and the genetics of canine breeds. Up-to-date technologies
such as genetic analysis and genome editing have also been introduced
in our research. Our research strategy is to identify the causative
genes and mutations by analyzing the genomes of dogs and cats that
are brought to the veterinary hospital, collecting gene polymorphisms
that are frequently observed in affected animals, introducing them
into genome-edited mice, and analyzing the phenotypes. In addition
to identifying causative mutations, we aim to treat canine diseases
through gene therapy in future.

Furthermore, we are also developing replacement models
for living animals to improve education in surgery.Though it is
challenging to develop sustainable, next-generation biomedical models
and simulation education distinguishable from conventional animal
models, we aim to establish biomedical education that does not involve

sacrificing animals.
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Amino acids infused in dogs attenuated the decrease in temperature during

anaesthesia in a dose-dependent manner.
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For better anesthesia and pain management
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Epidural anesthesia for dogs using electrical stimulation

A narcotic opioid, remifentanil is a potent analgesic for humans and
dogs. Like other opioids, it can significantly reduce the requirement
for inhaled anesthetics. Side effects of remifentanil in dogs include
bradycardia and respiratory depression. In contrast, administration of
very high doses of remifentanil to cats does not produce bradycardia
or respiratory depression, but only abnormal behavior. Furthermore,
many reports suggest that remifentanil does not reduce the
requirement for inhaled anesthetics in cats. Based on the above, our
laboratory group believes that there is remifentanil resistance in
cats, but the mechanism of this resistance is unknown. Therefore, we
are conducting research to elucidate the mechanism of remifentanil
resistance acquisition in cats and to clarify the anesthetic differences
of remifentanil among animal species.

In addition, we have conducted many clinical studies on
perioperative anesthetic pain management. Examples include research
on the prevention of perioperative hypothermia in dogs using amino
acid infusions, highly effective epidural anesthesia methods in dogs, and

acute pain scale in dogs.
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