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Oral Disease and Tissue Engineering Research

HLHE (Instructors)
B EEEZ, PSR, PSS, I EEET. SEMATE, SEE . BROJIEDE, FHIEZ
HWHERR, HAW, &85 BHERT. IREE

Professors: Naoyuki Takahashi, Hiroaki Nakamura, Hiroki Hatori, Toshiyuki Kawakami,
Yukihiro Hiraoka, Jun-ichi Otogoto, Hiromasa Hasegawa, Nobuyuki Udagawa,
Yuji Masuda, Akira Taguchi, Eiji Kondo, Mihoko Tomida, Yasuhiro Kobayashi

WeHdZ - PARrEL Y

Associate Professor: Midori Nakamura

A ORW NHUHERI, BAPHERR, LRI

Lecturers: Masanori Koide, Masayo Okumura, Shunsuke Uehara

BERS/BAI# (Subject/Credit)
WE 2 BT
Compulsory Subject : 2 credits

WERENR (Applicable Years)
1R

1st Year

BASEEHA B LER (O0<) ¥ (Semester)
B - E 2R (1 =2<)

First Semester,” 2 hours per week (1 class)

EENS (Content of Course)

AR, ERHEFIIME RIS R LTV 5, PR BRI B A8 Tld, RFEBRAEDIZEICIEE T DB
MBI E B OBESRE T T2 2B E LT, B & lERRE O & HRREAE - BEIC O W TR
FOHFEFANT D, REFEFEHABIZL - T, BOBODMIEOE A FEARI 72 MG A I 2 7208 BFIT LTz
72<,

The dental science develops with accelerating speed. The course on Oral Disease and Tissue Engineering
Research aims to help graduate students acquire both knowledge and skills required for their research.
This course will cover current knowledge of oral diseases and tissue engineering concerning teeth and
surrounding tissues for graduate education. In this course, professors from three departments of the
graduate school will introduce the outline of their own research with basic knowledge.

EBFEEOAE - BEDOEER%E (Homework)
TNENDHERNFICONTEELIAR EZ2RBE L, 1 EIOFERITK L TR 45 5 D HEFE 2179,
Students search references on lecture contents and learn about 45 minutes for one lecture.

F|:ZEB4E (Specific behavioral objective ; SBO)
MR HEE T D BRI BE e, & B DB/ Z2 B E LT, & A ORR & MkEAE - EBEIz >N To
WA 2 2 BT 5,
Students understand the outline of research on diseases and tissue regeneration/restoration of teeth and
periodontal tissues, and acquir the knowledge and skills necessary for the research.

%8 (Recommended References)
VB E | FHEPHEZROT TR T 5,
If necessary, each instructor will introduce references in the lecture.

BAEEHED A% (Grading System)
HRELVAR—F

Attendance and reports
BIEIZY->THOEBER (Requirements and Restrictions)

Hriz2p L
None
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Oral Disease and Tissue Engineering Research

HH HH i#EFENZ (Content of Course) Y
il B H B 7E 3R YT OMER &R E R OFHIZ L - T, gk s
Study on osteoclast | GEFHEIFEMELSH 52N> TE 7o, ZOEFETIL, BEACE AL
biology (LA REF EHARE D 731k & BERE OO R EIHEAE 2 RS 9~ 2

4.15 Advance in cell biology and molecular biology has revealed how | &&
the differentiation and function of osteoclasts are regulated. This
lecture will provide information concerning the regulatory
mechanism of differentiation and function of osteoclasts.

AR DTCHEFAIME | RO 2 B2 4 5 7o 01X, KT JOEFBMEEN A < v
Hr D HhfE HAILTW D, TEREFRIMRAT IO+ e iliktg 2 15 5 72 12id, Bk
Basis of BHERINEIECTH Y | BIE, Bk, @, @Y, Ytz o
morphological HoICEBELTIT) ZERMAETH D, REETIE, ENEND
analysis for hard WEOFHB L OEZR W THM L, EBEORAHIZ OV T LR
tissue T 5,

4.22 Light and electron microscopy are widely used for morphological | H4¥
analysis of tissues and cells. Sample preparation is a key factor to
evaluate good images for morphological analysis. Therefore, it is
necessary to understand the mechanisms of fixation, dehydration,
embedding, sectioning, and staining. I will describe the principle
and significance of these procedures and also provide
morphological images of several staining methods.

BEEERE LU0t | 2 E CHBSIBIE CIIRIC R AR OBIENMTDR TE 7z, K
%%@ﬁgiéﬁﬁ R TR T 2 BE I EGEE S L OO E G E X, YeakE
JPURARDT AR Z &7 BREBEAIR S = & RO LT B, Al
Morphological | T, ZHOEEOERS L OSEFIC W TR 5., -

5.07 22;3?&22;: dusmg To date, stained samples have been observed in morphological I
photoacoustic finalysis. Ong of advantaggs of both acggstic a}n.(i photoacouspic
imaging device imaging device is npt requlre.d f(?r. specific staining. I would like to

introduce the principle and significance of these devices.
BFERATICI0 55 | BRI L B B DS C AR D b £ 1S AT E DR RTER
Bkt 38 D J7 1% ERHRLTVWDONE, WO TEETHD, T ORROBEE TR O A
Method of web R A PRAE 5 & 3Lz, Web ik % PC 2 o TEEITIKERT 5,

5.13 serach of relevant | It's very important what kind of study results a pioneer leaves JE
literatures in the | under the hypothesis one made at the time of study execution as
reserach litratures. In the time, the method of the web search of relevant

literature in the case using a PC actually.
=1 SBESS TR 13X, X SRS RIC L D 2 v X OGS FE N 21272 > T
Structure-based WBHARHEZETIH. TP E LTA 7oA A (FluV)
drug development DI)ATI=F—BIZHTEHZITN )LV ORBETRY HITF
5, ZIT7NSV VY STIE AT =X —EOBERIEETALC
AL, BREANEMELL T FluV oz lET 5, Zhn TAl
| OEARBRY =L Th Y| HERE I L TAIZE] 23FTHE
W27l Th 5,

5.20 The new drug is going to be developed based on structural | “F-i]
information for proteins via x-ray crystallography. Established
successes, such as Tamiflu and/or Relenza designed against
influenza virus (FluV) neuraminidase, the molecule fits the active
site of neuraminidase will inactivate the enzyme and stop
replication of the FluV. This is the basis of new drug-discovery
tools, which has enabled the application of structure-based drug
design technologies.

WFFEEFEDRIBER D | AR & 1Tk~ AN BREEIC K W Z DR EL SN D, KFFEIZA
FRIR T 15 FLTHBHE, BUED BN EDNIL T DA 24 2 7o/ B
A way of problem MORGEEL, FOMBEREIET 5, b7V —TFgRICL D 2
solution during DFFRIR 2 I 70 & ISR HBLE D D REET 5, 2 D7 AT
research study GRDIHIE O A BT B Bk % 72 B E R 2 DA 7

5.27 2TH5, e

F—U— N RO, KJ ik,
Research is affected by environment. Following about a half year
of the first postgraduate course, we will find problems with
research and discuss the solutions in group sessions. The KJ

method should be effective for any problems faced in the future.
Key words : Extraction of Problem, KJ method
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GeE Qe DJLRE L
B

oYL, R~ — D=L DHEOERN YA bhA R ED
22 X7 B ORPFE LS RTE DR R 2 ARAE A | CrlRBIC 32 ik

Basis and Th D, NEITEEZ RS 5 O R EEZ N B S A RlRE T,
practice of FDIERN 72 Y FIERIS B 2R T %, =

7| 6.03 immunostaining Immunostaining is feasible to differentiate cells using surface =1
markers and to investigate ver-expression or localization of
proteins such as cytokines. This method is easily applicable to
various researches and histological diagnosis, so basic procedures
and examples will be given.

B ML D53 b & B | 1998 FE\THk B MR D 431k 2 R 3 5 il i iR 7% 5 K- (RANKL)
e WT m—= 7 Zdu, AR O S LEEEHE O 2R DME S vz,
The Regulatory Fio, HERBIEICEERERZH L TWDH LB LND Y RLHE
mechanism of bone | (LPS) O34k TLR 4 28[FE S, JAERE OB WU LR 73 iR
resorption BHEh-o»oh b, &2 TAHKFTIE. RANKL O% RIZERL 7240
fasE 28 R 24P/ L, RANKL OfEHBE L iR+ 5, S HIC,LPS 12
KL AW E 25 2 D, el

) 6.10 Osteoblasts are shown to be involved in osteoclast ifferentiation .

’ and function. Osteoclast differentiation factor (RANKL) expressed SN
by osteoblasts was identified in 1988. This discovery has
elucidated the precise mechanism by which osteoblasts regulate
osteoclast differentiation and function. This lecture will provide
recent knowledge concerning the role of RANKL in the regulation
of osteoclast differentiation and function. Toll-like receptor 4 (TLR
4) is shown to be the receptor of lipopolysaccharide (LPS) . The
regulatory mechanism of LPS-induced bone resorption in
periodontitis is explained in this lecture.

LR LB O R | S AT BB SV C L BT o — RS o 7 e T
A BEIcX - T, FoXoicary ha— L& THD D0 % LT
Neural mechanism | OFERENSLBLET 5, S HIT, [TEIABTZE L OMRAEBSEO FIE
on controlling \ZOWTCiEET 5,

9 | 6.17 | mastication About feeding behavior and mastication, the lecture discusses Hi
how they are controlled by a feedback system and a central
nervous system from a result of researches in basic science.
Furthermore, the methodology of behavioral physiology and
neurophysiology is introduced.

FHEEIKOEGE | ~ VBT 7 4 —IFHBEORAICHATH D0, — 7 THEBR K
WrickiF 2255 E | lmbRAE L, ITAOESOFMITHE LV, wREERO X BiRE
DAY —=v7 | 1E ZLBESRITRINTORNEORHINRH 253, b LIBKD
Triaging systemic | 7228 L7z X SEHENO# - SERESRMSN O 2SR EE X7
disorders by oral J—=rrTEE, BEOFIRIIET Z LIiCk b, Ri#EE T,
and axillofacial RO X BN OB HEREC DML EREE 27 Y —=2 7 T&
lmaging 2 EWVIHRIK PEDOFEZHOW TR T 5, Eofili, AAREEK
MMCTHMEICHBEINZBHRIEA 7 ) —=v T ava— 2 XS
Wro 27 24 (CAD) [ZoWTHERLT 2,

10 | 6.24 Mammography is useful diagnostic tool for identifying women HIH
with breast cancer; however, radiation-induced breast cancer due
to mammography should be carefully considered at the viewpoint
of justification. In oral and maxillofacial region, basic concept of
justification is not kept strictly. It would be beneficial if we can
triage systemic disorders like osteoporosis and cardiovascular
diseases using dental radiographs. The aims of this lecture are to
present as to why and how we can triage elderly with osteoporosis
and cardiovascular diseases. Further, I introduce computer
assisted diagnosis ( CAD ) system to identify osteoporosis
automatically.

H B AR O ERE & | DB AR O W C B RFIC R H ZEPIC A B R 2R R A 5RO 72 VB

R VIR IR JRMERIR ) (BT 2 SRR JEORE B A FR AT LIRS D, L8

Orofacial Pain Orofacial pain has complicated symptoms and mechanisms. In S
11| 7.01 .

From Basic this lecture, we present some clinical cases and explanation for BUR

science to Clinical basic science of nonodontogenic pain.

management

BYVETVZIICHE | BRI TIE, BE MRS XD E ORIN & BRI L 5E D

AL RN Z 7 <@y iREn Wb, BVET Y U IIERICET S FRkt

12 | 708 Bone remodeling Fx OIFSERREBIZ OV TR T 5, (%)

’ between Bone formation is accurately coupled with bone resorption at local .
sites in bone. In this lecture, I would like to talk about our recent | _FJi

osteoblasts
and osteoclasts

experimental results of bone remodeling.
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T RE K D I RE AT 7
Pathological
analysis of hard

WA R O RBIRNT O FIED 5 6, FBLHER, kbR,
FIERARAL AR, BRI FEICOWT, B S O
P IR BT AT T 36 1T 2 B & 4R L7228 DR T 5,

13 | 7.22 | tissue For pathological analysis of hard tissue diseases, I introduce JII E
the histopathological, histochemical, immunohistochemical
and in site hybridization techniques, using the application
data of my hard tissue pathology research.
W ff BE NERG L U R R RO FER LA IEIT 4 % 8 O 5t fm BE
14 | 819 | Research ethics BT D FHA MR T D, o
This lecture will provide the basic principals of medical research
for people and the ethics including illegal acts about the research.
Wnt > 7 iz k| BIERK & BRI ZHIE D Wit & 7T /WIZOW T, B D B IR H
2 B AT R FFRAZOW TR T 5,
15 | 826 Regulation of bone | Wnt signaling pathways regulate bone formation and resorption. I Sk

metabolisms by
Wnt signals

would like to talk about roles of Wnt signaling in bone formation
and resorption, and about how Wnt signals regulate bone
metabolism.

_24_




B - BEmEE
Morals and Ethics in Medical Practice and Biotechnology

B4 E (Instructors)
B HEmK, SEEZ., PNERIE, FERET SEAYL IR, Bk
Professors: Yuji Masuda, Naoyuki Takahashi, Tadashi Ogasawara Michiko Yoshizawa, Hideaki Kagamai,
Ichiro Kawahara, Shigeru Maki
HEHFZ - LR
Associate Professor: Teruhito Yamashita
i AN AR

Lecturers: Xianqi Li

BERS /B (Subject/Credit)
g 2 BAL
Compulsory Subject : 2 credits

FRER (Applicable Years)
14k

1st Year

BASEEHA /B LER (O0<) ¥ (Semester)
B - E 2R (1 2<)

First Semester,”2 hours per week (1 class)

EEZ®AZE (Content of Course)
W RHEE OB TIT O DRI, A3 2 B, ERICK T DM - TEE. RE~OREIZEST
LNIZbDTHLIUERD D, —7, ﬁ%%[%%ﬁ%ﬁni@%ﬁ@)Xﬁ%kbﬁwt u\L%%ﬁﬁ
25 b, B AR U255 R 2 R I OWTHMR L, 2O ICBT 255k & BB & BT fHT
%o Fio, W RICHEGR TR (REEE B Te) OMAFHE 1T 9,
The study of dental medicine and health consists of a respect for life, a sense of moral and ethics,
responsibility in medical treatment, and consideration for the environment. Researchers have to
understand about safety controls in recombinant DNA technology and animal experiments, in order to
avold accidents in medical treatment and in chemical experiments. In addition, this course will focus on
reading scientific articles (including English for science and research) and on statistics, giving students an
opportunity to actually apply their knowledge.

EFFEOANR - KEIDOHEREF (Homework)
ENENOHBARICONWTSE R AR L, 1 FIOFERITIE LT 45 57 DU E %2179,
Students search references on lecture contents beforehand and pre-study them for about 45 minutes for
lecture.

E| SE E 1= (Specific behavioral objective ; SBO)
xﬁ“éﬁﬁﬁ ERICBT 2 MmEREl - EfLEl. RE~ORE, Bz F25, B2 FIH L7z 326,
S%Egﬁﬁﬁj(@ JfR, WRHFR Sl OWTEET B,
Students understand the outline of research on diseases and tissue regeneration/restoration of teeth and
periodontal tissues, and acquir the knowledge and skills necessary for the research.

SEE (Recommended References)
s AFy RAA B I=2FEHEFRET XA N WET7v 7 7 ANER (BERAZE. 7 LA
Xmanls%a TH2HOHERIL/ —MPCEFEETHZ L,
CEE., 2EEREEAAT 5,

Articles will be distributed when appropriate.

AR 5% (Grading System) )
iae, amoCakog 21T 2. BURIL, ML Ea—, #0230, NERMEIC L > TRANICHET 5,

Results are judged by short reports for paper review and oral examination.
BIEIZY->THOEBER (Requirements and Restrictions)

R L
None
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Morals and Ethics in Medical Practice and Biotechnology

A H

HH

FHFHNE (Content of Course)

824

4.16

B R L I T 5
BEOD.LMT

The welfare of
experimental
animals

FERE) 2 I T ZEE. ERFEBRICIIR D ELRVWFETH D, £
DEE, Bx EFRILC 49 THHZL2EHRL T, BOEMEER
TOMEND D, BFFRIRER A T D 72 DS ER i/ MR OB (R 5L
EHWDZ L EOTOITITMEAI R BRI EE DN T EERGH# A& 32 T
52 &, FANMATR O A OIS, ROREIZ X 2 8 ol e
LlZonTib~%,

All members of the research community have a responsibility to be
concerned about animal welfare issues. Animal welfare regulations
require investigators to consider alternatives to any procedures
likely to cause pain or distress in laboratory animals. The concept of
alternative is interpreted to include the three R’s: Reduction
involves using the appropriate number of animals to answer the
scientific question posed and avoidance of nnecessary duplication of
studies. Refinement of the protocol involves the use of techniques
and procedures to reduce pain and distress. Replacement of animals
with non-animal techniques or with animals lower on the taxonomic
scale should also be considered. We strive to promote quality science
through responsible animal care and use.

finy

4.23

R TR % R
Recombinant
DNA technology
and biological
safety

B OR R A 32 2 HERFAN T H 2 Bin 1 2 ERR OB L
ZEEH EOEFRIZOWVWTIHE~D,

We will discuss about Recombinant DNA Technology: History, Tools,
Techniques used, and Applications. We will also discuss about
Biological Safety Levels (BSL), which are individual safeguards
designed to protect laboratory personnel, as well as the surrounding
environment and community. These levels, which are ranked from
one to four, are determined by the following: Risks related to
containment, severity of infection, transmissibility, nature of the
work conducted, origin of the microbe, agent in question, and route
of exposure. Facilities in this university are given as P1, P1A, P2,
and P2A (“P” for Pathogen or Protection level; “A” for animal usage).

Hr

5.08

English for science
& research (1)

ATl BEH O AP " Kinane DF et al.: Periodontal
Diseases, Nat Rev Dis Primers 3:17038, 2017” Z#m#i+ 25, KFP
FV T TF—2arDEEIC, ZOMIOI E—% KA AEICEATT
5, BH8HETIZZDIMXEFHATL DI L& TDH, &%
DRVEETH, 1~2 =V HA T, BEICEATHELWEN, Z
DFEFETIE, HEERH I E T 7o DI E R Y — VSR T 5,

In this lecture, we read the introductory review article on
periodontal disease "Kinane DF et al .: Periodontal Diseases, Nat
Rev Dis Primers 3: 17038, 2017". The copy of this paper will be
provided to graduate students at graduate school orientation.
Students are expected to read this paper by May 8th. Even if you
cannot read the whole sentences, please read 1 - 2 pages. Tools
necessary for reading English scientific papers will be also
introduced in this lecture.

nﬂf
=

5.14

English for science
& research (2)

i JEE O AR S Kinane DF et al.: Periodontal Diseases, Nat
Rev Dis Primers 3:17038, 2017” %@t 2 ikl 9 5, 2 HDiHFE T,
ZOANMEFEOFERETME BT, ZO#ER T, HEEHEOR SR
DO EBRT 5, £, LEOWREZFET 5, FiEm L ETD D
XokharzZ xBTS,

We continue reading the introductory review article on periodontal
disease "Kinane DF et al .: Periodontal Diseases, Nat Rev Dis
Primers 3: 17038, 2017". We will finish reading this review paper in
the two consecutive lectures. Students understand the composition
of scientific review papers, and the composition of scientific
sentences through lectures.
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WFIEICBE9 5 i ERAL
i

WU R 2 35T 5 7o OITITEEMER VAN & W o Tobk 2 22 fi BERY
RIFEHIRO B D, ZOEROBIE, ITICB T L 91T, Fic
b hERRE LIZEEEOMBEN IR ZHEET5 2 LCh b,
Ethical principles such as integrity or legality are required in order
to research appropriately. The purpose of course is to understand
ethical principles for human experiments as follows;

° | 21 | Ethical Guidelines | 1. BF7E00 7= 072 (A FAES 5, i
for Research Understanding common ethics for research.
2.~ X EF(2008) & BIET 5,
Understanding declare on Helsinki (2008).
3. RFELENEDOTA KT A 2HiET 5,
Understanding institutional and governmental guidelines.
a1 | PR KORNEERS = £ T, DO RRIIEE L O Ho

6 | 5.28 | Reading a ST EERT D, HH

. . In this course, we study the framework of research and research
scientific article planning, learning the structure of scientific articles
TR S & il 2 FATER SO ATV, TN 2T AT D, A7 T ATHEMT
Reading a L& 5 H 28 BICEMIT5DT, YA ETICHATL DI &,

7 6.04 | scientific article We will read a scientific article and work on reading A

comprehension. The article will be distributed to all the students on
May 22. The students are encouraged to read the article by June 5
of this class.
BE e 1. B} B D BRIRMFFEIZ I TUEE L T2 7 — & DRSO A % 2 B1HY
WERt O FLHRE R (2. ERANTHR T 5 7o OITIIMEHT B L ETH 5, ZhnbRYF
Medical statistics Bed & U T B R RREHENT OB 2 L, 7% 2 MIKE L T
s | 6.11 | analysis WAHERFY 7 b & PC IZA A h—/L LTHED TN, SN T
Statistical analysis is necessary for effectively and objectively
grasping the characteristics and tendencies of the data which we
collect in clinical studies. The software that comes with the textbook
should be installed on a PC in order to conduct statistical work.
e a AT 2 . T =2 ORI L > THW ARG FIEITR R D, BEORRLT—4
2 M OfRRE FEBIZAIL, 2EMEOMEFLIEEZITV., FBROMIREIT I,
9 6.18 | A statistical test The statistical method to be used varies depending on the kind of AN
between 2 groups data. We will work with various kinds of data, perform statistical
processing, and interpret the results.
R HRAT 3 RIZE ST, ZLDITN—TOT—ZEZEL, ZOLKETD
ZREDIRIE ZEND D, SEELED T N—T TOREEIZOWTHI L, ikl
10 | 695 | The statistical test | B AERL TV 7272<, JINEE e
’ of many groups When conducting research, we collect the data for many groups, and -
make comparisons. We will use assays to explain more than three
groups, and have students experience statistics processing.
=t iRpT 4 . R RHRNT 1—3 THRATLEFEN EERIZIZED X S ITHWH L0
WAt DWFFE~DISH | Z e DD L& W7 b5,

11 | 7.02 | Practical To learn how to use the statistical procedures studied in previous SN JE
application of three lectures about medical statistics, we will review several
statistics in scientific papers, focusing on statistical tests and the results.
research
Fiie 7o st D FAR FLWIFSEDRAR & BR A5 5 T2 O OREH) 700 2,

12 | 7.09 | Idea of New Sincere attitude to obtain the concept and key points of new | Ji%
Researches research.

BRRBFZEIC 38T D0 | EF. IS T DERRIFZEIC W TR, b M ERRT 57008l
e fm Bt TREMRMMILE | EOTZDITMERIETRE DT 5, BARDE
Ethics for clinical FEITI D AT Y T o THIE T NS BRI R B 2 )7, ETB I OHEE | g%
13 | 7.23 | study WZDWNTHFS, .
The target of clinical studies in medical and dental fields is human S
being. Accordingly, specific ethical concerns, laws and guiding
principles are proposed. In this class, those basic ethical concerns as
well as the relating laws and guiding principles will be discussed.
H e - e e ARET BRI F AT D72 OICIE, EFPNT e —FRLETH D,
Epidemiologic T2 CIE, FEBRICHEREBICET AE PR E LT, O A ER
study of oral health | CHEERIZOWTHAT 5,
14 | 8.20 In order to study of preventive dentistry and oral health, the e

epidemiologic approach to disease is very important. In this lecture,
how to study and the point of paying attention to epidemiology will
be explained through the real epidemiologic study of periodontal
disease.
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8.27

FEEOT S D
Encouragement of
inter-academic
disciplinary
research.

BURIFHE I (T, [R5 - /ML b 12 T/ | WBLL -
L7 & OFRMEBUT S D3 > 7o WFE R O FIRk-CF LA R D v T
Do AGHFE CTITIRHET: & MAFFE5 8 & OMFFEEHEE D EER 2 FEIT L,
FOHLI LBONDREFSEHR L, FEE OISR EE
\5";0

Resent modern dental research is required that not only medical
and biological evidences, wants to knowledge and techniques in
academic areas such as physical chemistry and engineering. This
class session will indicate an actual research collaborations with
dental research and other fields, to understand the great advantage
and its difficulty, and then to learn the method of application of
inter-academic disciplinary research.

JIJE
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Basic Oral Life Science

#HLHE (Instructors)
B BUAMEL, AL EHEERT. BB WHE—S, PRI, du)iii—, EEEL SBF
Professors: Akihiro Kuroiwa, Tohru Shibutani, Mihoko Tomida, Ikufumi Kurasawa, Kazuhiro Yamada,
Norio Sogawa, Junichi Kitagawa, Toru Hiraga, Hideaki Kagami
WEFEZ « BTG, EMIE, PREE
Associate Professors: Osamu Tadokoro, Masahito Shomura ,Hiroshi Nakamura
i AN WA, REOR. BURHEALT
Lectures:Yuko Nakamichi, Toshiaki Ara, Yukiko Yokoi

BERS /B (Subject/Credit)
BRME 2 B
Required Selection : 2 credits

FRER (Applicable Years)
1

1 st Year

BB BUEM (O0<) # (Semester)
I - 2 BERE] (1 =2+)

Second Semester,”2 hours per week (1 class)

EEZ®AZE (Content of Course)
A5 R F ot P ARSI TR A MRS D 3 D D RGEIE T b 2 A AH AR AL IR A A SRR R - BH D e RE R
JE - BEEEIGHE O IERL R AT R T 5 EAERIFEHBIC L 2B TH D, SHBOMTELZZATL T 72D
FRMRIRVERAZEGT 2L AL LTS,
This course on hard tissue research, oral and maxillofacial biology and oral health promotion covers wide
knowledge concerning basic oral life science.

EFFEOANSR - KEIDOHEREF (Homework)
ZRENOBENEITOVTBE L L AT L, 1 EORHEIH LTH 45 5 DWiFEE £,
Students search references on lecture contents beforehand and pre-study them for about 45 minutes for
lecture.

FZEB4E (Specific behavioral objective ; SBO)
At O RN R X OWERIIIE 2 21T L T < 72 DI B 7RG IR W & HIEIC W CHEfRT 5,
Students understand the wide range of techniques and methods necessary to carry out future basic and
clinical research.

8%E8E (Recommended References)
fEER L
Not specified

BAEFEMD A% (Grading System)
LR — il
Reports

BIEIZY->THEBER (Requirements and Restrictions)

L
None
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Basic Oral Life Science

HH HH i#FMNE (Content of Course) $H24
AT TUNMBRICE | WERHA 7T 2 MRRICET D B OB, B R AR S e
DB IREE SR | OIRRITF b A £ C AT 5. 5

10.7 | Background of The outline by basic studv and clinical application about the latest :

’ basic medicine material science and bone reconstruction therapy about the | Hff
about dental treatment of the dental implant will be explained. )
implant therapy
WS i TIETIT» TE MM & 52, RO FiEEEiRT 5,

Planning research | On the basis of study results, a method of a study is discussed.
LR DHE 25
A way of thinking about a pilot study
2 EHE N 5 % D FEERIEFE
Experiment order to expect from statistics analysis "
1021 BER Dk A
Logic to discussion
4. 3CRR D Fe A7
How to read a paper
5. KB DHED Ji
The execution of an experiment
PEERBNRE OFEAMM « O | DAFICR T 2EAANEENIOER (PE~TH) & LTiEEInD,
EE & R E ZOMRTIX, DEXOEARLMERNED FiEE LT, A X
The assessment of | UV v 7k, b/ A MY v 7 ks X OB M A ERE mF 57 E 12> & fiE
hemodynamics; T 5,

10.28 | theelectrocardiogra | The electrical activity of the myocardium is recorded as | WA
m and the electrocardiogram; P to T waves. This lecture explains the basis of
measurement of the electrocardiogram and the methods of measuring blood
blood pressure pressure; oscillometric method, tonometric method and invasive

continuous arterial blood pressure measuring.
EIRD AT = AL L | JHRTEREEZEETLIHEHBERER TH D, £ I TIORKIEDRE
WFFE S 1% DA Ty = X LR 72 & O A i L. = b
Basic mechanism | OfFIICE RN RS HEEBNT D,

11.05 | of pain and its Pain is an important sensory information which is regarded as a =H
Experimental primary indicator of tissue damage. In this lecture, the basic
research mechanism of pain and its complicated neuronal system are

explained firstly, then experimental methods for pain research are
presented.
TMD fRiEk O M | WA, 7 Lo F o 7 KOG JFRHikE~ DR ERHA L, i
s = ;gxmm@%ﬁﬁﬁopf%z%ﬂfwéw<o#@ﬁ@%%ﬁ
o Ay

11.11 | Background of First, this class discusses the mechanisms of the effect on the B
muscle symptoms | fynction of occlusal force adjustment following clenching. Then,
on the TMD several causes of muscle symptoms on the TMD are introduced.

T T BRIER AT ORR | Je A 0~ 7 A BRI A AR 7R IE 2 N2 5 = & C. Bex i 1%
SRBIE~OISH | B~ v A ERER, BIET ORIERII S T, AR,
Genetic BARFEAEEAN OWENG &, BEALRRATFE A ] 70 8 s F- S R Bl D 5
engineering in Bl ZAEI 3 %, .
11.18 | hard tissue Genetically engineered mice are produced by manipulating mouse HiE
research embryos to introduce a mutation or deletion of a certain gene.
They are useful tools for clarifying gene functions. This lecture
provides an overview of gene targeting approaches and useful
examples for hard tissue research.

AR OTCRE IR | AR U 7oA O TERE A ROMRAT IZI, WM & 13572 2 BURHERR

Hr D Fehs b D WITEHFT FIER VWb D, 22T, E& L THKEH

Basic techniques R DRSS L~ L COBEFIEIC O W T T 5, S 51T,

for morphological FENLR AR AR SR OB i EREHIE, MIXBEE, ~( 71

analysis of hard CT 72&) IZoWTHHET 2, o

11.25 | tissues For the morphological analysis of calcified tissues, some special PR

techniques are required. This lecture provides basic knowledge of
the methods to prepare hard tissue samples for light microscopic
observation. The methods for morphological analysis of
undecalcified hard tissues, including histomorphometry, soft
X-ray and micro-CT analysis, will be also introduced.
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BRBITE L 7 LBy | RRMFE CIE S E S ERERN S ENTWET, WABIEFICE
T—ar T 2 BERIFZE 2B LT, BRIRAFIEIZ I 1T D WEaTHLBR D kL, BiIR
Clinical study and | BFZEDHED | FmSCERL, 2O NTHER, RA X —IZ L D FEHE

8 | 12.9 | presentation WOV T CET (1
The clinical study includes various factors for analysis. In this
seminar, we will study statistical methods, the progress of a
clinical study, paper writing, and oral and poster presentations, as
an example of orthodontic clinical study.

WEM B ORWER & | ERHREOEELIZ & 72, R B OFTE R I35 BRI,
2 TR O A FEIEE A~ FERO N EPBITLoob 5,
Safety and DO LD RBRIIN - T, KFERITEMFHIEE IR ERBX, 18k
side effect of LRI S TE BB E DR R 2R BT b D TH D,

9 | 12.9 | dental materials An independent emphasis is shifting a reauest to the required q?* f
nature of the dental materials to the biological property from | (%)
the dynamic nature with advance of dental treatment. This
lecture stood as such point of view, and put emphasis on the
biological property and tried systematization of dental
materials technology different from the past.

AEAREAEL - R R
DORFHE X OWFZE S | EHAERIZZ < OMBL AT 5, ZDOAEEMEL - EHEHZ DV
% TOWSE L £ DFIEIZOWTHERT D,

10 | 12.16 | The research Dental treatment uses many materials. In this lecture,we study | A%
methods of about the experiment methods of biomaterials and dental
Biomaterials and | material research.
dental materials.

S T

DSROIEMENTE | e oo MRS LI ST 0 IS A > T 5, AT
Basic studies of | e i i 2 7R TWOT RO IR A Jy = X IS TZ ORI &
kampo medicine IR N i aP

111 16 Recently, the effects of kampo medicine were reevaluated, and s

. . . . .« . . . . JIu
diseases for which a particular medicine is indicated are
expanded. In this lecture, mechanism of kampo medicines
which show anti-inflammatory effects and their analysis
methods are explained.

EBrEhmEerO2ER | DEEMBIEREICHC O EREM L b O ERENER S
Differences W45,

12 | 1.20 | between the This lecture introduces the morpho-structural differences | HFT
human and the between the human and the several laboratory animals used for
laboratory animals | the studies of oral life sciences.

PR BERE DI 7 | AR T EATEBURATIE 2 O T AR RE O BFZE 15— RIS DU TR
ASEHR T L. B & W75 0 ER A /B T %,
Analysis of First, general research approaches used the analysis by
1 cell genetransfer and expression for neuronal cell function are
heurona explained. Then, an example investigated by using cultured cells
function by gene is introduced.
transfer and N2 Contents :
13 | 1.27 | expression 1.BE T E AL +J11
Gene transfer technique
2B T, BB T EY OBEREMAT
Functional analyses of gene and gene product
3FEP: /T FLF U T U AR—F—L b 2% I H3 SRR
D EIEH
Example : Interaction between the noradrenaline transporter
and hstamine H3 receptor
HEAARRERY AEARIZ IS 2 R & 2 AR B R RE R 45 L OE A 2 M5
Fundamentals of | 7 = v v i3, ARl TIRHAR 2 S A FEIK OB AR 2 FEAR T 5 72
neuroscience DIZ ZXMRZ DR THO LD FEIC DWW TEHIAT 5,
This lecture is designed to provide an introduction of the

14| 2.3 . ech ; . : ; e
physiological function, regulation and integration of sensory
systems in the body. Especially, the experimental methods on the
trigeminal nerve system are explained to understand the
foundational orofacial function in this lecture.

/NSO HF R AN RS 51T 2 RO BRI 2 B L7

15| 2.10 Dental health for RMFIED FIEZ DN T EIT 5, A

’ children This lecture explains the method of clinical research with dental

disease factors analysis in Pediatric Dentistry.
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Clinical Research in Oral and Maxillofacial Bioscience

LA (Instructors)
B %o [MEEREE, IUARIEIR, EHHEPIA, REEEAN, WHE—, BEILZ., @FEZ, ZEIEN, KR
HHHW ., B, SR,

Professors: Norimasa Okafuji, Akio Yamamoto, Akihiro Yoshida,Naoto Osuga, Keiichi Uchida,
Hiroyuki Haishima , Naoyuki Takahashi ,Masaaki Anzai, Sakae Nagasawa, Hideaki Kagami
Hiromasa Hasegawa, Nobuo Yoshinari

R - eI, A

Associate Professors: Toru Kageyama, Hiroshi Nakamura

i B IR — AARGA, NHRERN, BEH AT

Lecturers: Kiichi Taniyama, Yasuhiro Imamura, Masanori Koide, Yukiko Yokoi,

BERS /B (Subject/Credit)
BIRE 2 B
Required Selection : 2 credits

WERENR (Applicable Years)
1R

1 st Year

BASEEHA /B LER (O0<) ¥ (Semester)
FKHEA - 2 BFE (1 2<)

Second Semester, 2 hours per week (1 class)

EERNA (Content of Course)
SR B CF DA 2 B4 R BRIRAOBIEIC 2T 4 MBS TRERH I OO o, BRI S, 7 — 5 O
AR &R 1L K2R T D,
This course includes lectures on various clinical researches in the oral and maxillofacial region. Lectures
on planning and practice of the study, as well as collection and statistical analysis of data are provided by
each instructor.

EEFEDODAE - D BRE (Homework)
FTNENOFERENBEIZONTEE LR E2MRBE L, 1 BIOFERICK LT 45 0O HERFE %1795,

Students have to search references prior to each lecture, which will take approx1mately 45 minutes.

H|ZEB4E (Specific behavioral objective ; SBO)
1 A SE A T RS T T 4L D ik & 7R ERIRAOAFIEIC DT FFERTIBI O NI ZE, AFZESEHE 1L, 7 — % OINEEH ik,
FEHLEL )7 170 Bl DWW TS 5,
Students have to leaarn how to establish research protochol, how to collect the data and how to analyze
the data in clinical researches on orofacial area.

$%%E (Recommended References)
A DDA ORKICH — ABER, WAGHE, P& TFH—) Mk kR (E7ER)
B THRRRES FRE (Eﬁ%ﬁjﬁ}i)
Encyclopedla of Dental Occlusion, Ishlyaku Publishers, Inc
KRR DN DIEEREGE 3101 KR ASEE (kD)
N T L8 —3 32 Zen) Garr Reynolds Z RANINEARR (7T al—vay)
[The Visual Display of Quantitative Information| Edward R. Tufte. Graphics Pr ; 2 i
(L DD ENREOED S - 0] 7Ly 7Eemm (EE3EHR)
Kurasawa: Seligman DA, Pullinger AG: Analysis of occlusal variables, dental attrition, and age for
distinguishing healthy controls from female patients with intracapsular temporomandibular
disorders. J Prosthet Dent 2000 ; 83 : 76-82

MDD A% (Grading System)
LA — b EEA
Reports

BIEIZY->THEBER (Requirements and Restrictions)

L
None
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Clinical Research in Oral and Maxillofacial Bioscience

HH HH i#FMNE (Content of Course) $H24
WA 7T b | BRERE L~ R R 2 IV TEBOA V7T 0 MESIIR 21T S | s
RS FICX Y BB LB R B & Bl &2 B 5T 2, .

10.07 | Phantom training | The required theorv and technologv to clinical studies. using ikt
of dental implant gnathic oral cavity phantom making the implant treatment that i
therapy assumed a clinic experience will be explained. (%)
LT Ty MEEIC | AT T2 MBIRIZIEA V7T v MEOREECIRE £ 722 O EH
WA 7 HR A T DHHBENMLETH D, #BETIEA T T2 MRORERE, JRIE,

Basic knowledge 12“%? BN DOV TRE L. LTI S 22 WEAIC DWW TR T

10.21 peceissegy to Knowledge to the structure of the implanting body, the strength KiE
tmplanting and its material is necessary for implanting treatment. It's
treatment. introduced about the structure of the implanting body, the

strength, the material and a damaged example in the lecture. It's
explained about the burying which shouldn't be done.
A AERETR BN ORE | BFHARIGO X | L A 0% F ARSI K E T 8% . DHABD
Evaluation of SR ESENTIC L VT %,

10.28 | qutonomic nervous | This lecture explains the Effect of dental treatment stress on Zain
activities autonomic nervous activities using power spectrum analysis of

heart rate variability.
BRI L RNT | BRHIZE & AR S\ CIRBLE T .

11.05 | Image study and Comment on an image study and analytical method. P
Analyzing
WER 5 L /87 B O | MER 2 X7 B OER), mIZEIE, DPERE (EEYE, O el L)

Kbk e DIIE & BRI/ L T\ D, fRx oMl 2 37 B OMEE (Fied

Novel functions of | /EM. {HALEA R L) ITHLMNCSNTWAER, THETEITRR

salivary proteins ST IR EEDVURIBE SN TV D, AR TR, 2o Bd
HHFFEIC OV TR 5. ~

11.11 Qualitative and quantitative changes of salivary proteins are | ' )

closely related to the onset of oral diseases (periodontitis,
caries, etc.). Although the functions (antimicrobial actin,
digestion, etc.) of various salivary proteins have been shown,
other novel functions of those are beginning to be suggested.
These studies will be lectured in this class.

AR & B FAER & IIRE LM Z B ol komiilaz ANCHET 5 E

SR P A= B by FEHANTCH D, FRFERMIIMERME~DLMLEEEZH L

Tissue THEY, BEE~ORMAMEEINTE L, —J7, misiliins %

regeneration SHERER R 2 & RRIBNTH D, MR ~OR A I S LT

technologies with W5, AGEFR T, BHEFZERTMIER K ORI s AT

o JeDIES S K ORI OB R & T 5.
Regenerative medicine is medical technology to regenerate |

11.18 defective tissues using by autologous stem cells. Bone marrow | = i

mesenchymal stem cells (BM-MSC), which have multilineage
potential, have been attempted to apply for treatment of bone
defects. Recently, it is revealed that dental pulp stem cells (DPSC)
also possess the capacity for multipotential differentiation, and
the application of it to regenerative medicine is expected. The
history and latest findings of the research for BM-MSC and DPSC
will be lectured in this class.

R T ES L HE | BAEE TREEFREICHBEENERL TWDHZ &ML, Zhic

5 VBT SRS 7 B

11.25 | Dentistry This class shows the contribution of dentistry to the dysphagia | w5,
contributes to the rehabilitation, and will discuss about basic researchs for
treatment of dysphagia.
dyspagia
RIEWSE & BRARMESE | RS EFEIR CIT N D ERIRBFZEIC DWW TR L, AfFgEE & LTl
Clinical research in | B2 EFRE DWW THHEIT O,

12.02 | malocclusion This lecture introduces clinical research performed in -2

orthodontics field, and will discuss about required theory for
researches.
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A E I O Es | S RHERIR IS IV THAEE I A B < 2 LRIl O AENEENT
FOWHREETAICE | WD, T4, BOEEMELRE T 58 REHEMER 7 OFEN i S
ERRALTI % ]y TS, AeER T, WHEE RN OB#EF ZOVEREEEERE 71T
Introduction of K5 A TERUC BI T D AFFEIC W TR T %,

9 | 12.09 | research on Prevention of alveolar bone resorption and regeneration of | /N
protection and alveolar bone are desired in clinical. Recently, coupling factors
formation of that regulate bone homeostasis have been reported. I will
alveolar bone introduce the protection and formation of alveolar bone via

coupling factors.
KENCBTDERED | KEICBT DR OBLRICOW T, WRHEY:, BIRBLS. F%HE —
S DEBIZONTERD, ] e
10 | 12.16 Actual experiences | 1 Will talk about my study abroad experience, and about actually :
) P dentistry in the US. T
in the US
Wt B EEM B OLBGE ML, ZOWBRO TR ERELSLELT DR+
Marginal leakage —OTH D, ITHETITESE VAT LAOBRIC LV DEESME TS E
SNTETND, ZNETEOREBIZOWTIEENE FHMEIE
FAWTBIEMTOILTW DD, BEEZICH U7 BB LIk
H7emA kL LTHA S IVER 200 TV 5, LA
11 | 01.06 ZIZTHETIIINLDHIELC O W TN THE 2, .
Marginal leakage of dental materials is one of the factors that | 275
influence prognosis of treatment. Recently, marginal leakage had
been lessened by the development of a dentin adhesive system.
Using a scanning microscope observation is performed, and
ultrasonic imaging is used as a non-destructive technique. In this
lecture, these experimental methods will be presented.
o FELFORBITOSAD HE R@IRARICH 5 = L XA =008,
Molecular IR BE YR ORET ORHNEERMFE L > TnD, £
pathology ZCRENREE BB T E2H T 5 DIEER & 2WiEOME 2B
Al
12| 01.20 Although the basis of pathological diagnosis is in HE stained B
specimens without doubt, detection of genes and chromosomal
abnormalities has become an ancillary methods in recent years.
Therefore, representative oral neoplasms harboring fusion genes
and outlines of their diagnostic ways will be introduced.
et o g | BETY U~ F ORI E U TR ST AR ERYRAI OAR Rtk
SR o RerE | AR - RTEEE R OIREREA~OFREMEIC OV TR T 5,
The possibility of This lecture introduces about the possibility of the biological drug

13 | 01.27 | the biological drug | for apical and chronic periodontitis treatment, that have been | g
for periodontal used as a treatment for rheumatoid arthritis.
therapeutic
applications.

S A R O Rl R |8 R R O R ER AR ENZ DWW T ORISR T TEEE TR E R
The etiological role | Z2iF, AR EE OIFRGRITHNCHEEHZ bz, £ OEHO
of perodontopathic | W&EIZ DWW TiEFRT 5.

14 | 02.03 | pacteria for The research for the etiological role of periodontopathic bacteria i H

periodontitis. has drastically progressed and the concepts for the etiology of
periodontitis have been renewed. The new concepts of the
periodontitis are lectured in this class.

iR, BEH /NED KT L ONE OREECRERERE L. i OB - T, s

Growth and WL TS, LnL, Z2OZ{LOMESCHS L, TXTOHRE

development WZDOWT—E TRV, &2 T2 o/NNREEER TIT/2bitTn

15 | 02.10 DRI OV CHEET 5, KER

There are many functional or structural changes in the body and
mind of a growing infant. However, the property and speed of
changes is not uniform (constant) in each organ. This course will
introduce a clinical study performed in pediatric dentistry.
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AR RR T RBARAT AT
Tissue and Cell Biology of the Hard Tissues

HLU#E (Instructors)
O PREE

Professor: Hiroaki Nakamura

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
14K

1st year

BASEZEHA BB (2<) ¥, (Semester)
AW @) S 2 EFE (1 =2~)
Two Semesters,” 2 hours per week (1 class)

EEZ®AZE (Content of Course)

ﬁﬁfﬂ%ﬁk@%i_ Ze PRI E I AR L AR O M 2 RO R & oy T A RO R B DB SR D, KR
(2 RERE AR AR RICHE R OO R G AR I & BRRE . AEALRRAI I A R OO IE & — IR JTHYZRIEEE, B R IR
M IAE RS TR D A AR A R 7 T O &R T D,

This course deals with the fine structure of hard tissue. Hard tissue is explained from the cell and
molecular biology point of view. Lectures in this course cover the fin structure and function of hard tissue
cell and extracellular matrix, the mechanism of biological calcification, and biology of hard tissue
metabolism.

EFFEOANS - HEDOHEZXE (Homework)
CERARICONT, BRI ZAG L., SO0 UHSEEe S, BMFEEZE O TEL,
Students study the content of the lecture beforehand, and prepare the questions.
CRERIT, ER — FERARLEMER R EEZSEICL, VAR— FEERT D,

After the class, students read the lecture notes again, and prepare a report.

F|5ZEEH4E (Specific behavioral objective; SBO)
WFFRICHEF T D BRIC LT ek & il o/ A2 BRY & LT, MRk OfE &5 oMid (F2EME, Fia,
B ZRHEEFRICEO, BO Y ET Y o g _OU\T’\%fﬂiﬂ’ﬂé%%E’Jﬁ%ﬁ D BRS 5,
Students understand microstructure of bone and bone cells, osteoblast, osteocytes and osteoclasts, with
the viewpoint of molecular biology, in order to acquire the knowledge and skills necessary for research.

8%E8E (Recommended References)
- BHORE (E#HETR)
« K OBAEE G

AAESEED A% (Grading System)
UAR— b, DEERAR E 72 350l CHlE,

Report and oral test or written examination.
BEIZYT->THOBEER (Requirements and Restrictions)

Hriz2p L
None
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TEAL AR T RBARAT 2 A P
Tissue and Cell Biology of the Hard Tissues

[FH]

[ e H T 4% S
1 | 4/15~19 TS AL 0D T2 REMFAT oD FERfE & B 1 HkS i
2 | 4/22~26 TS AEL AR 0D I B AT oD BLil & B 2 HRT WFgeE
3 | 5/07~10 TS HEL Rk O T2 RE AT oD BLhi & B0 3 HkS WFgEEE
4 | 5/13~117 TS AEL AR O I B AT oD BLfiE & B 4 HR e
5 | 5/20~24 TR AELA O T REFAT D ELpfE L B 5 HRT WFgeE
6 | 5/27~31 TR O [E & DO JFEE & E A 1 HRy s
7 |6/03~07 TRk O [ & D JFUEE & VEE A 2 HR i
8 | 6/10~14 TR O [E & DO JFEL & 7 E A 3 HRy s
9 | 6/17~21 TR O [ & O SR & Y N 4 HRT i
10 | 6/24~28 AL D[ E DO JF B & IEE A 5 R I
11 | 7/01~05 FEREL A 0D i PR oD JEUHE & Y A 1 HRf I
12 | 7/08~12 T RELAR 0D PR oD TR & V5 . 2 il i
13 | 7/22~26 T AL D BIR D JF R & 1 E . 3 R I
14 | 8/19~23 T RELAE 0D PR oD I & 78 4 il i
15 | 8/26~30 T AL DK D JF B & 1 E A 5 R I
*BAGEH S AP ARFAHYZE LT, IBEMRNICZHET L &

[FKH1]

[ BH i H T Y4 S
1 | 10/07~11 TR DI OB L P e 1 HRY i
2 | 10/21~25 AR DI OB O FBIER) 2 ks e
3 | 10/28~11/1 | #EARMkOfRIBOE L O FBIMEE) 3 R e
4 | 11/05~08 AR A OO O B (il dE PSR 1 HRT WroeeE
5 | 11/11~15 BEARAR O F OB (Bl e 2 HkS e
6 | 11/18~22 BEARAR O F R OB (Bl e 3 HkS e
7 | 11/25~29 AR O DB O FBER) 1 HRT e
8 | 12/02~06 TR O L) O BT L BME) 2 R e
9 | 12/09~13 AR DL O E R (FimEFBAMED) 1 HRT WroeE
10 | 12/16~20 BEARAR O L) OB (Bl e 2 HkS e
11 | 01/06~10 T AELAR O T RBMFAT D 5 15 1 (BESR D /3 Ai) ks e
12 | 01/20~24 WAk D TE RS D 515 2 CAIKAEZ L 737 B D53 AR) At B
13 | 01/27~31 TE AR DO T RERRHT O 515 3 (A JRALFE D bhif) HRT I
14 | 02/03~07 TR O T REfRMT D )75 4 (E=AIFTH) At B
15 | 02/10~14 TH AR DO T REfEHT D 515 5 (GERHT) HRT I

*PEH C SAVNBEARZHEYEE LI L, REMFNICXHET L2 L,
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A AR T RBARAT - 28R 1
Experimental Tissue and Cell Biology of the Hard Tissues I

HLUHE (Instructors)
o PR

Professor: Hiroaki Nakamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 K

2nd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

ARRCHHAR D TR FRIBRAT 21T 5 7o DIZIE . SUBHER T 108k 2 R BIE 1L EIC O W TH 2B L Tl &
HRHDH, ZOa—ATHE, ﬁﬁﬁﬁﬁﬂh%@%iifébé XA 72 BB ER T 1 (FEE « oK - csi - ) - gef
FHikp &) AT S &k, JeBE OrreBies - LA L — Y —BAMEE R L) L& (TEM, SEM) L
VT OBETIER L OPT@ %ﬁao

For morphological analysis of tissues and cells, it is necessary to understand the method of preparing
samples and various microscopic observations. In this course, we give an outline of the basic of
morphological analysis, which is the method of preparing samples (fixation, dehydration, embedding,
sectioning, staining method, etc.) . The light microscope (universal microscope, confocal laser microscope,
etc.) and the electron microscope (TEM and SEM) are introduced and practiced.

EFFEEOANZR - BEDBHERXE (Homework)

CEBANRICONT, HONLOHSE R CRHNEMFHEE E O THEL,

Students study the content of the lecture beforehand, and prepare the questions.
- RERIL, EERE - FEBRARLEAER R EERG L, LR— FEERT S,

After the class, students read the lecture notes again, and prepare a report.

E|;ZEH4E (Specific behavioral objective; SBO)

FZEICES T 2 BRIC LB 2R Jah & Bl OESR2 BRY & LT, MO OB IMENT 217 5 72912, 3UEHE
BT RSOk & TR LA 1R IO W TR B A B 5

Students understand morphological analysis of cells, methods for sample preparation, and various
observation methods, in order to acquire the knowledge and skills necessary for research.

8%E8E (Recommended References)

L
None

BHEEEM D A% (Grading system)
VaR— b, DR & 72 i3RI CHlE,

Report and oral test or written examination.
BIEIZY->THEBER (Requirements and Restrictions)

L
None

_38_



TERE T AR AR 28R 1

Experimental Tissue and Cell Biology of the Hard Tissues I

[FH]

[ e H T 4% SET
1 | 4/15~19 WEAHAR DEED 715 1 HRy s
2 | 4/22~26 B RELR oD [ 2 D 1k 2 HR e
3 | 5/07~10 WA D [ E D 71 3 HRy I
4 | 5/13~17 AR DK D J7 1k 1 HRy I
5 | 5/20~24 KA oD PR oD 5 1 2 HR i
6 | 5/27~31 AR DK D J7 1 3 HRy I
7 |6/03~07 KA oD IR D 5 1 4 HRT i
8 | 6/10~14 TR D AL oD S5V 1 HRy I
9 | 6/17~21 KAk D FL B oD J5 1% 2 HRT i
10 | 6/24~28 fEAARR DAL D Fiik 3 il IEE
11 | 7/01~05 AR O L D J7 1k 4 R I
12 | 7/08~12 AR DL D H ik 1 il BIEE
13 | 7/22~26 AR OB D 5k 2 R I
14 | 8/19~23 EREAR DL D 51k 3 il I
15 | 8/26~30 AR OB D 5k 4 R I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ Bk H T Y4 SET
1 | 10/07~11 BEAHAR D — RGBS 1 R I
2 | 10/21~25 B AL D — e Gu e D 5 15 2 HRT WrgeE
3 | 10/28~11/1 | FEAHMR DML ARG ED L1 HRS e
4 | 11/05~08 T RELR D AEARA L AL (8. D 515 2 il e
5 | 11/11~15 TR D AR L I YL 8. D 515 3 il e
6 | 11/18~22 R D S R L RO Y D 71k 1 HRS e
7 | 11/25~29 T AL O SR AR L P R B A D 51 2 HRT WroeE
8 | 12/02~06 A D S AR b PR G B D 1% 3 HRt I
9 | 12/09~13 AR in situ NA TV XA - a rDFiEL il lEE
10 | 12/16~20 AR D in situ "NA TV HAE—a L DOFE2 R I
11 | 01/06~10 AR D in situ "NA TV XAE—a L DFES R s
12 | 01/20~24 T ik D IRE L RCYE 1 Ry B
13 | 01/27~31 T KAk 0D IRFZI 4 R 2 HRT I
14 | 02/03~07 HIEREGHIE 1 Ry e
15 | 02/10~14 BICREEHINE 2 HRT I

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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AL R BT £ ER 1T
Experimental Tissue and Cell Biology of the Hard Tissues II

HLUHE (Instructors)
o PR

Professor: Hiroaki Nakamura

BERS /B (Category/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)
FIRAL U T AR D TERESEHOMRAT 1213, ool & 13572 - f:%ﬁ*ﬂrf/ﬁﬁiiﬁﬁiﬂ% WHNLD, TDOaA—ATIE, FF
ZIEBLR D F F OREFRE O TERBIIFENTIC W B AL D8k % 72 Bl82 515 B REEHIE, #k X #. Micro-CT. 4347
BIAR L) [ZHOWTHERT 2, S 61T, Rl shi #HEE}—(%F@JHF& mf JE/%F#E IR LY
H 57 EREOBE & 2 O RRZIIT~DIEH O ATREMEIC W T H L L, HEE1T9.,
For morphological analysis of calcified hard tissue, a different method is used to prepare samples. In this
course, we give an outline of various methods of observation (histomorphometry, soft X-rays, micro-CT,
analytical TEM, etc.) which are used for morphological analysis of undecalcified hard tissue. Furthermore,
recently developed methods, including the frozen and undecalcified sectioning technique, rapid frozen
technique, freeze fracture replica technique, and also the possibility of applying tem in morphological
analysis, are explained and practiced.

EFFEEOANZR - BEDBHERXE (Homework)
CEBENRICONT, HONLOHSE R CRHNEMFHE E O THEL,
Students study the content of the lecture beforehand, and prepare the questions.
- RERIL, EERE - FNEBRARLEAAER R E ARG L, LAR— FEERT S,

After the class, students read the lecture notes again, and prepare a report.

F|5ZEEH4E (Specific behavioral objective; SBO)
WFIEIHEF T D RIS B R G, & T DERZ2 BRY & L CL IEBIK O £ F OO RBAEITICH Wb D
Fx Bl E OBREGHIE, X . Micro-CT, ArEER L) IZOWTEET 5,
Studens understand various observation methods (morphometric method, soft X-ray, micro-CT, electron
microscopy etc) used for morphological analysis of non-demineralized hard tissues, inorder to acquire the
knowledge and skills necessary for in research.

8%E8 (Recommended References)
L
None

BAEFEMD A% (Grading System)
VaR— b, DR & 72 i3RI CHlE,

Report and oral test or written examination.
BIEIZY->THEBER (Requirements and Restrictions)

el
None
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AL R BT £ ER 1T
Experimental Tissue and Cell Biology of the Hard Tissues II

[FH]

[ e H T 4% S
1 | 4/15~19 B E T PRSI ORELOU) Y H & EE 1 HkS e
2 | 4/22~26 BT E TR SEOREL DY) Y H & [ E 2 HkS e
3 | 5/07~10 P T 7 PR EE O B O LK AESE 1 HAS i
4 | 5/13~117 - BEEE D B DK AESE 2 HkS e
5 | 5/20~24 i E 7 BT OB O W HESE 1 HAS i
6 | 5/27~31 T E B OB O WIS 1 HkS g
7 |6/03~07 AlBtomE L &1 HR i
8 | 6/10~14 SelBtomE L & )2 HRT WFgeE
9 | 6/17~21 B 1 HRy s
10 | 6/24~28 B YAl 2 HR A
11 | 7/01~05 FE - BB OB OB 1 ks EAES
12 | 7/08~12 T E 7 BB O B OB 5 2 Hks EAEES
13 | 7/22~26 F i E - BB DR OB 3 ks EAES
14 | 8/19~23 F i E 7 BB O OB 4 ks EAUES
15 | 8/26~30 ZE A BB O BUE OB 5 ks FATEES

*PREH - A AN AR Z Y BB LI L, HEMFNICRHET L2 L,

[Fk391]

[ Bk H T 4% SHt
1 | 10/07~11 &AM E BB OB O ER 1 R WrgEEE
2 |10/21~25 A=A EE - BB O BB O TERK 2 il lEE
3 1 10/28~11/1 | EGS - AREME 1 At FATEES
4 | 11/05~08 B S R 2 R AT
5 | 11/11~15 H—Rra—77 il IR
6 | 11/18~22 Ga—T7 7 R AT
7 | 11/25~29 AEBME BB L 851 il IR
8 | 12/02~06 EBRE MBI L H8E 2 HkS e
9 | 12/09~13 EEMEFHMEEIC L 5853 HRt EATEE
10 | 12/16~20 AEBMEFBMEEIC L D854 il e
11 | 01/06~10 Backscattered &2 FE RO AEHERL 1 HRS FEALEE
12 | 01/20~24 Backscattered £ RO REHER 2 At FALES
13 | 01/27~31 BLELB) O BR i AF A HRT FH
14 | 02/03~07 Backscattered A= ArRUEE 1-BMESIIC L HBIZE 1 At A
15 | 02/10~14 Backscattered A= ARUE 1-BAMSIIC L HBIEE 2 At A

*PREH - A AN AR ZAYEE LFE L, BEMHENICZHmT L 2 L,
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AR RBARAT 238

Seminar in Tissue and Cellular Biology of the Hard Tissues

HLUHE (Instructors)
ES G sl S

Professor: Hiroaki Nakamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BAEEHA. Bl (0<) ¥ (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)

AR - TERE P RORFIeIE OB & O, MREARTERE e & & U ORFRBIEE L ~L ORI TR L0t
AL R FIEIC BT 2B 21T 9. S DICHHIEEF L~ L OFEFE & L THW S ET e, L —V
—BEE, TR TFEMEE, ~ A 7 v CT 2 ETRREFHIMIIEFIERRIZOWT, ZOEEFIE, B OMTE
BT 2EE 21T O & &b, R ORI BB FHIRITIE IS DWW TR, 0% - BERAMRIL T, in situ
NATYHEA =3, REZARECE, BREREHINEZR & DR B2 RIE BRI FIE ST 2 E 217 9,
In order to understand the structure of hard tissue, this course offers practical training in preparing
samples and observing hard tissue using light microscope, electron microscope, laser microscope,
analytical TEM, and micro-CT. In addition, immuno-histochemistry, enzyme histochemistry, in situ
hybridization, time labeling method, and histomorphometry are introduced.

EFFEOANSR - HEIDBHERF (Homework)
FHEENEICONT, SO UDSBELR THAENFEEL 2D TEHL,
Students study the content of the lecture beforehand, and prepare the questions.
CRERIT, EER S MEBARLEMAER R EEARAT L, LR PSS,

After the class, students read the lecture notes again, and prepare a report.

F|5ZEEH4E (Specific behavioral objective; SBO)

FZEICES T 2 BRIC LB 2R N & Bl DIES 2 BV & U T, RS L~ L ORI E S s b 7
BIFELEET 5, S OICHMAIEE T L~V OFREFE & L THW S EFBMEE. L —F—Bsi, oirE
FEMBE, ~A 7 v CT 72 EREFRIMSEE FEEMRICOWT, EOEETIE, FTOMTEEZBEET 5,
Studens understand various observation methods (morphometric method, soft X-ray, micro-CT, electron
microscopy etc) used for morphological analysis of non-demineralized hard tissues, inorder to acquire the
knowledge and skills necessary for in research.

8%E8 (Recommended References)

< DA LUOERBARmEE ) (PR )
- TR <02 BB ) (R EL)
IR AL A =T T ORI VR ER BT FERT)

MDD A% (Grading System)
VAR — b, DR & 72 i3 &R BRI CHlE,

Report and oral test or written examination.
BIEIZY->THOEBER (Requirements and Restrictions)

el
None
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AR RBARAT 238

Seminar in Tissue and Cellular Biology of the Hard Tissues

[FH]

[ e H T 4% S
1 | 4/15~19 FEWLREREL 2 H O T B R D TERE F AT 1 HRy WFgEEE
2 | 4/22~26 FERL R ERAL 2 F O T REARRR O TERE“E I fiRdT 2 HR e
3 | 5/07~10 FEWLR G 2 F O T BEARAR D TERE I MEAT 3 HR i
4 | 5/13~117 WK EEL 2 H O T B AR O TERE F AT 4 HRy WFgEEE
5 | 5/20~24 FELK ERAL 2 F O T REARRR O TERE“E I iEHT 5 HR WFgeE
6 | 5/27~31 TR 7 TR RERHIIE 1 HRy I
7 | 6/03~07 TR 7 O IERERHRE 2 HRT i
8 | 6/10~14 TR 7 T2 RERHE 3 HRy I
9 |6/17~21 X AR L AEER 1 HRT i
10 | 6/24~28 X MRS X HBlER 2 HR e
11| 7/01~05 Microradiography 2 X 2 fEHT 1 R s
12 | 7/08~12 Microradiography (Z & % fi#t4T 2 il W
13 | 7/22~26 Micro—CT |12 & 5 #i%2 1 R I
14 | 8/19~23 Micro—CT I &k 5@z 2 ) e
15 | 8/26~30 Micro—CT (Z & 5#1%2 3 R I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ Bk H T Y4 S
1 | 10/07~11 FEL K Z i A - BEBE IC K DB 1 HRS =R
2 | 10/21~25 FEL K Z i M R BRI I K 2 BIEE 2 At WrgeE
3 | 10/28~11/1 | FEMLPR IR E T BAMEBEIC K D812 3 HkS =R
4 | 11/05~08 FEWPR BAE O EIC K D@5 1 ks WroeE
5 | 11/11~15 FEWOIR BRAG O B K D82 2 ks WroeE
6 | 11/18~22 WK AE D) IEIC K 8155 3 HRt i
7 | 11/25~29 i JE A RS VAT K D AR O BIEE 1 il lEE
8 | 12/02~06 T EROR RS R & AR OB 2 HRS e
9 | 12/09~13 i JE A A VAL B R OBl %E 3 il lEE
10 | 12/16~20 ROHERE L U DB X A OBIE 1 R s
11 | 01/06~10 RORBRE L 7Y DB X AR OB 2 R s
12 | 01/20~24 BHE L 7Y VBRI X DR OBIZE 3 HRt TFgeE
13 | 01/27~31 AL — MR Ve BIEE 1 HRT I
14 | 02/03~07 LEN L — VB W8I 2 Ry e
15 | 02/10~14 S L — W — AR A T8l 3 HRT I

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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TR AR REARAT AT
Molecular and Cell Biology of the Hard Tissues

#HLHE (Instructors)
' EEEZ, FRIWEZ., IRRE
Professors: Naoyuki Takahashi, Nobuyuki Udagawa, Yasuhiro Kobayashi
WEFEZ - IR, Ry
Associate Professors: Teruhito Yamashita, Midori Nakamura
#EORD  NHVHERD, HRER . BIREST

Lecturers: Masanori Koide, Yuko Nakamichi, Shunsuke Uehara

BERS /B (Subject/Credit)
BIRLE 4 B
Required selection 4 credits

WEER (Applicable Years)
1R

1st year

FREEEH B EM (3<) # (Semester)
A B @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

#%W"é (Content of Course)

BT ENT-H D, I E TR RS, FEZOBITHERF SN D, BWINZE 72 O3 E kT,
fF/EJZ’Z’ FDONEHEMTH D, o, WL BT DRI BSAIIL & L C 3 EHOMN « G/, & 7(
VLT = ) UbSHN U\i‘f)‘ JVEERBAFAET 5, MR EM T & o TP ORGEOMERIL, A7 b OE M,

B, 3 XU &2 TR M o sk O TR ik L2 F‘a?J‘?‘é*F%A%:jW‘ ’/7*7_1 L7z, AGHEZE TIE, BEAEAE

\CAFET DM RS 28T LW & & b ISR AT ORI FE D L bR T 5,
Bone is continuously destroyed and reformed to maintain constant bone volume and calcium homeostasis
in vertebrates throughout their lives. Osteoblasts and osteoclasts are specialized cells responsible for
bone formation and resorption, respectively. In teeth, three types of cells exist; odontoblasts,
cementoblasts and ameloblasts. Recent developments in cell biology and molecular biology have greatly
changed our conceptions of the regulatory mechanisms of the differentiation of osteoblasts, osteoclasts
and tooth-forming cells. Molecular and Cell Biology introduce the latest knowledge concerning calcified
tissue cell biology and the methodology for calcified tissue research.

EFFEOAS - BEIOBXE (Homework)
MBNELZTOEMTHDOT, ZELMOARETCTEZ T2 2 &, BERITHERE/ — M EEMER 2 HAIK
L., BZROLZ L,
Students are announced the theme of the lecture beforehand. Students are encouraged to read textbooks
and references in advance. After the class, students study again the lecture note and distributed
documents for deep understanding of the subject.

FEHE (Spe01ﬁc behavior objective, SBO)

< E A O TR 2 T & D,

Explain the regulation of bone metabolism.
CEHREEI R LTSI L, ZOEHESRATE 5,

Enumerate bone regulatory hormones, and explain their function.
C O RGHET 2k~ Z LN TE D,

Explain the regulation of tooth formation.
- W DTERUC B0 DHRE K F DOIE I 2 S T & 5,

Explain transcriptional factors involved in tooth formation.

S#%E (Recommended References)
5O EAE LS (EHEIEAR)
Oral Biochemistry, 5th edition

BEEEE DA% (Grading System)
N&RBRE LAR— MRV HET 5,

Oral examinations and reports
BIEIZYT-> THBER (Requirements and Restrictions)

L
None
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AR R AR REARAT 2 AT
Molecular and Cell Biology of the Hard Tissues

[FH]

[ Pk H T 4% SET
1 | 4/15~19 BRI 1 e i
2 | 4/22~26 B W I A 2 i i i
3 | 5/07~10 BRI BEAR 3 e i
4 | 5/13~17 B W I A 4 i i i
5 | 5/20~24 B TE G AR D 43 (A 1 FH)I | A=
6 |5/27~31 B TE G AR D 43 (A 2 FH)I | A=
7 | 6/03~07 B FE G AR D 53 (L AAE 3 FHI | WFRE=
8 | 6/10~14 B TE G AR D 53 (A 4 FH)I | A=
9 | 6/17~21 BOI 7Y T NS W
10 | 6/24~28 BOH 7Y T 2 NS I
11 | 7/01~05 BOI 7Y THE 3 NS W
12 | 7/08~12 BOA 7 T 4 NS W
13 | 7/22~26 B DABAE D Sy (L HERE 1 RSE | WFgEE
14 | 8/19~23 e DHIE DL AR 2 AR | WRgEE
15 | 8/26~30 B DABAE D Sy L HERE 3 RSE | WFgEE
*BRGEH « S EVPEE AR HE LIE L, REHIRINICZ#ET 52 &,

[FkH1]

] Bz H T 0203 il
1 | 10/07~11 B HEE O EE 3 1 1 s
2 |10/21~25 B AR DR 2 I e
3 | 10/28~11/1 | fi M OE:#% 3 1 I
4 | 11/05~08 B AR D158 4 I e
5 | 11/11~15 BHMIORGE 1 HE e
6 | 11/18~22 BRI O R 2 HE e
7 | 11/25~29 BRI O R 3 HE e
8 | 12/02~06 B M OR:E 4 HE e
9 | 12/09~13 P BEAIL DEEE 1 R DlEE
10 | 12/16~20 A O K2 2 i I
11 | 01/06~10 g AR DB 3 s e
12 | 01/20~24 G OB 4 i I
13 | 01/27~31 BRI O 1 N e
14 | 02/03~07 B B ZE M OB AR 2 NS TFgeE
15 | 02/10~14 H RO 3 N e

*PHEH  SANBEARZAYHB LB L, IREMRNICR#ET L Z L,
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TOHE R REARAT - 28R 1
Experimental Molecular and Cell Biology of the Hard Tissue I

#HLHE (Instructors)
B EiGEZ, FTHIEZ. IR
Professors: Naoyuki Takahashi, Nobuyuki Udagawa, Yasuhiro Kobayashi
e IR, thAFSE & D
Associate Professors: Teruhito Yamashita, Midori Nakamura
ARl NHUVHER, HEMR . BRI

Lecturers: Masanori Koide, Yuko Nakamichi, Shunsuke Uehara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 R

2nd year

BB BUEM (O0<) # (Semester)
FKH (GBE) B4R (2 29)

Two Semesters,” 4 hours per week (2 classes)

EENZE (Content of Course)
BRI % ] 2 Mfa T & D e E M OB RE Rl T E A BT 2 BT, LN OFERZITR D,
To learn the function of bone-resorbing osteoclasts, following items will be practiced.
- B R A P T BRERAE PN C O W A
Evaluation for bone-resorbing activity of osteoclasts in culture.
- il AR OB RS MRS B3 3 & Fl i ARETER i R 1 D 2 B o fest
Effects of various osteotropic factors on osteoclast function.
< LR X O FAEMFTIEEZ O T B IR 2 FEA T B VB R AV O AT
Biochemical and molecular biological analyses of expression of marker proteins in osteoclasts.
- RT-PCR % W o B Ml ~ — 1 — B An -3 BT

RT-PCR analysis of marker protein exptression in osteoclasts.

EFFEEOANZR - KD BEHRE (Homework)
WHEAIIZONWTSZERCERECTEELT L 2 &, RERITER, — N ERAAERE B L, BRFEZ TR
HHT &,
Students lean “osteoclasts” using textbooks and references in advance. After the class, students study
again the lecture note and distributed documents for deep understanding of the subject.

FEBIE (Specific behavior objective, SBO)
- RBEN TR A AED Z LN TE B,
Make osteoclasts in vitro.
- FREBRE N TR R OB RN RE A TR D T LA TE D,
Measure bone-resorbing activity of osteoclasts in vitro.
- BUH IO BT HBIR T 2T T & D,

Analyze mRNAs expressed in osteoclasts.

8%E8 (Recommended References)
TR & BRI G OZFN S OFEINRF (2&8) EINEE

Bone formation bone resorption and regulatory factors (Volume 2) , Hirokawa

BAEEHED A% (Grading System)
P12
Oral examinations

BIEIZY > THOEER (Requirements and Restrictions)

el
None
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TOHE R REARAT - 28R 1
Experimental Molecular and Cell Biology of the Hard Tissue I

[FH]

[ e H T 4% B
1 | 4/15~19 A% 2> & D total RNAFhH & cDNA /EHRL 1 i WF7eEE
2 | 4/22~26 THARAR 2> D total RNA filiH & cDNA 1E#L 2 I WgeeEs
3 | 5/07~10 A% 2> & D total RNAfliH & cDNA /EHL 3 i WF7eEE
4 | 5/13~17 A% 2> & D total RNAFhH & cDNA /EHRL 4 i WF7eEE
5 | 5/20~24 U 7 VA A I RT-PCR ¥EIC K 5 @A 38 BURHTIA 1 FHEI | FR=E
6 | 5/27~31 U7 H A KN RT-PCREIC X 285 TR BUENTIE 2 FHI | WFgEE
7 | 6/03~07 U 7 V4 A I RT-PCR ¥EIC K 5 @n T8 BURHT A 3 FEI | R
8 | 6/10~14 U7 B A L RT-PCRIEIC X 585 T3 BURITIE 4 FHI | WFgEE
9 | 6/17~21 U AKX 7y MEIZ X DO X 8T BRBURET 1 NS iR
10 | 6/24~28 U AX 70y MEIZL DD X X7 BIAEBURENT 2 NS AFgEE
11 | 7/01~05 U ALK 70y MEIZ K DD & X7 B IEBUENT 3 7BR I
12 | 7/08~12 v AKX T 0y MEIZL DR D X Lo B BT A NG fFFE =
13 | 7/22~26 RN VST B D R OFIEIREE 1 BRE | A=
14 | 8/19~23 BRI T A - PR ORI 2 BAE | WFTEEE
15 | 8/26~30 RN T A D REEOFIEIEE 3 BRE | A=
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 St
1 | 10/07~11 M0 L U REORIERE 1 (L i
2 |10/21~25 MIFH AT L U PREORIES 2 (Lr fiffgeEs
3 | 10/28~11/1 | IEA LT T L - U L PRFEDORIEYS 3 (L i
4 | 11/05~08 MFH T 2 U PREORETE 4 (Lr fiffge s
5 | 11/11~15 1 ERH~ — 7 —OREE 1 HE fiffgeEs
6 | 11/18~22 i E ARG~ — I — OEE 2 HiE ffFgeEE
7 | 11/25~29 i o E AR~ — I — OREE 3 HE fiffge s
8 | 12/02~06 i E R~ — 0 —DOREE 4 HiE =R
9 | 12/09~13 ELISA HEIZ X B Lo 7 A ARV E » ORIEE 1 R e =
10 | 12/16~20 ELISA JEIZ K D v v KR V& v ORED 2 FJE WFEE
11 | 01/06~10 ELISA VEIZ K B v v KR V8 ORED 3 FJE WFgEE
12 | 01/20~24 ELISA 12 X 2 L3 7 A ARV E v ORIELE 4 R FgeE
13 | 01/27~31 R ~DB s 8 AL 1 /N WHoTE=
14 | 02/03~07 BRI~ OB AR 8L 2 /N TR
15 | 02/10~14 e M~ DB AR 15 ATk 3 N ffFgeEE

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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TOHE R B REARLAT - 28R 1T
Experimental Molecular and Cell Biology of the Hard Tissue II

#HLHE (Instructors)
B EiGEZ, FTHIEZ. IR
Professors: Naoyuki Takahashi, Nobuyuki Udagawa, Yasuhiro Kobayashi
Wz - ILTRC, TAEED
Associate Professors: Teruhito Yamashita, Midori Nakamura
ARl NHUVHER, HEMR . BRI

Lecturers: Masanori Koide, Yuko Nakamichi, Shunsuke Uehara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3nd year

BB BUEM (O0<) # (Semester)
FKH (GBE) B4R (2 29)

Two Semesters,” 4 hours per week (2 classes)

EEZ®AZE (Content of Course)
BIER A 5 5 M T o 55 Ml Ol 7 iE 2 ER T2 BT, LFOERZITR D,
To learn the function of bone-forming osteoblasts, following items will be practiced.
- H AR OFRERE N T OB B A RERTE
Evaluation for bone- forming activity of osteoclasts in culture.
- B R TE M M 3 A RS AR ER R 1 D s B o ket
Effects of various osteotropic factors on osteoblast function.
- AEALEFER KOV T AEMFR TR E OB IR 23 FEAE T 5 FEER AVE O T
Biochemical and molecular biological analyses of expression of marker proteins in osteoblasts.
- RT-PCR % W o ik B M~ — o — 3B fn - R BT

RT-PCR analysis of the regulation of marker protein expression in osteoclasts.

EFFEOANSR - KEIDOHEREF (Homework)
BHFMIIZONWTEELCBREZETTEET D &, RERITFER ) — N EEAAERZ Stk L, BRfiF 2 1R
&56 Lo THELEES 1M
Students lean “osteoblasts” using textbooks and references in advance. After the class, students study
again the lecture note and distributed documents for deep understanding of the subject.

H|:ZEB4E (Specific behavior obJectlve SBO)
- REBRE N TE I OB TR A TR D Z LA TE D,
Investigate osteoblast function in vitro.
BEMROFER T 2 BIE T LT TE 5,

Analyze mRNAs expressed in osteoblasts.

8%E8 (Recommended References)
BEKEFRMNEOZENS ORERT (28) BEIIEE

Bone formation bone resorption and regulatory factors (Volumel, 2) , Hirokawa

BAEFEMD A% (Grading System)
EEAS|

Oral examinations
BIEIZY->THOEBER (Requirements and Restrictions)

el
None
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AL REARAT - BRI

Experimental Molecular and Cell Biology of the Hard Tissue II

[FH]

[ e H T 4% S
1 | 4/15~19 AR TR L HRE DO BIfR 1 i e
2 | 4/22~26 AR TR L BERE D RAR 2 Bl e e
3 | 5/07~10 B R L BERE DR 3 i e
4 | 5/13~117 BIETER L BREDRR 4 e W=
5 | 5/20~24 @4%Wﬁk% EDBIR 5 FH) | HFE=
6 | 5/27~31 B FEA~ T ZADOERE L FHI | WFgeE
7 | 6/03~07 B FEA~ T A DOIERYE 2 FHI | WFRE=
8 | 6/10~14 B FEA~ U ADOMERYE 3 FHI | WFgeE
9 | 6/17~21 BIRFEA~ T ZADOIERE 4 /MR FFeEE
10 | 6/24~28 B FEA~ T AD/ERE S NG e
11 | 7/01~05 BIRFAER~ T ZOERE L IR =R
12 | 7/08~12 B AR~ ADO/ERE 2 NG e
13 | 7/22~26 BETFER~ D ADO/ERE 3 BRI | AR
14 | 8/19~23 Bn AR~ ZAOER]E 4 AL | WFgEEE
15 | 8/26~30 BETFER~ D ADOIERES BRI | AR
*BAGEH AP ARF A Y HE LT L., BEMBNICZET L2 &,

[Fk391]

[ BH i H T Y4 S
1 |10/07~11 AR FE R RAER T AR~ U ZAD(ERNE 1 R =R
2 | 10/21~25 AR R AR A R~ v A DOVERE 2 L WrgeE
3 110/28~11/1 | FfafEFs RIS T AR~ 7 AOERLE 3 R =R
4 | 11/05~08 AR B A R~ v X O/ERLE 4 L WroeE
5 | 11/11~15 B AR A AR AR~ T R ] HE WroeE
6 | 11/18~22 B AR A R A s F AR~ T X 2 HiE WrgeEE
7 | 11/25~29 B AR R R A R AR A R~ T X3 HE WroeE
8 | 12/02~06 B AR A R B s AR~ T A 4 HE WrgeEE
9 | 12/09~13 | BB MR IIAR IO SRAE IR -2 B~ v 2 OFERLE 1 FJR i
10 | 12/16~20 B AR SR AR A B s T A R~ 7 A OERE 2 R e
11 | 01/06~10 | fil B M R AR A0 s A R~ o A O/ERLE 3 FIF e
12 | 01/20~24 B MR SR B AR AR A A R~ U A OFERLE 4 FIR e
13 | 01/27~31 HCE M - R AR s AR~ U AD/ERE 1 N e
14 | 02/03~07 R A - B R RAEE AR~ U X OERE 2 /N e
15 | 02/10~14 HCE A - B R AR s AR~ U X D/ERNE 3 NS I

*PHEH  SAMNBEARZAYHB LB L, IREMRNICR#ET L Z L,
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WAL R REARAT R
Seminar in Molecular and Cell Biology of the Hard Tissue

HLUHE (Instructors)

B EiGEZ, FTHIEZ. IR

Professors: Naoyuki Takahashi, Nobuyuki Udagawa, Yasuhiro Kobayashi
Wz - ILTRC, TAEED

Associate Professors: Teruhito Yamashita, Midori Nakamura

ARl NHUVHER, HEMR . BRI

Lecturers: Masanori Koide, Yuko Nakamichi, Shunsuke Uehara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

FREEEH. B EEM (3<) # (Semester)
AW @) S 2 8FE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEZ®AZE (Content of Course)

TE AL AR REARAT 7 CHIR & P A TE RIS . BEARARIC BT D BT O P LA 05T 5, ZoWHi4 @ LT,
MRAZAFAET DM BE T 2 8 L Wik & Bt OREFARRAF E 0 HiEim A PR T 5, 2D FL—=71%, R¥Pt
EORVFAKR T DEFEZRD . LR SLOERCE Z2 VDI 5 EWiFF S D,

On the basis on knowledge of the cells that exists in the hard tissues, the graduate students read
scientific papers concerning the hard tissue research. In this seminar, graduate students read the
scientific papers concerning hard tissues. They will summarize and introduce the contents in front of
the professors. This training will help the students to prepare their thesis. This training will help the
students to deepen understanding of science and to prepare their theses.

EFFEEOANZR - KD BEHRE (Homework)

Wit LB ET LD T, TNERAGT D, TOMLONEE A3 HMRICE L O, BERTDH, RERITETL
WNEDBFEZTRD %

Students are introduced a scientific article written in English beforehand. Students read the article
thoroughly, summarize the contents in an A3 paper, and explain them in the class. After the class,
students study again the article for deep understanding.

F|;ZEH4E (Specific behavior objective, SBO)
C PRI LR BT 5 2 LR TE D,
Understand scientific articles written in English.
- BRI SLONR I TE 5,

Explain contents of scientific articles.

8%E8 (Recommended References)
BERL
Not specified

BAEFEMD A% (Grading System)
BEEEEE

Oral examination

BIEIZY->THOEBER (Requirements and Restrictions)

PEECEMNT ML E T ODICHET O T, HZADDEGEMSUCBILATEL Z 2B 5,

Many papers written in English will be read in the seminar. The students are recommended to be
familiarized to the science papers written in English.
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TR R BEARAT 2 IR

Seminar in Molecular and Cell Biology of the Hard Tissue

[FH]

[ e H T 4% S
1 | 4/15~19 B AR O fEAT I 1 e =R
2 | 4/22~26 B RIS RE D FRATIE 2 Bl WFgEE
3 | 5/07~10 BB RE D ARITIE 3 i e
4 | 5/13~17 B A B RE DFRMTIE 4 Sl e
5 | 5/20~24 Al B AR RE D AT 1L 1 FH)I | =
6 | 5/27~31 B RN B RE D FRAT 15 2 FH | AgEE
7 | 6/03~07 il B F R RE D AT 3 FH)I | =
8 | 6/10~14 B MRS RE D FRATIE 4 FHI | WFgeE
9 | 6/17~21 B 2RI & PRI O XA A & AHE A 1 MR WFgeE
10 | 6/24~28 B ERII & BRI DR AL & AHIE AT 2 /MR e
11 | 7/01~05 B EEHIA & s BE AT O FELL A & FRE A 3 IR i
12 | 7/08~12 B ERINE & BB O XA A & AHE AT 4 /MR e
13 | 7/22~26 PCR{EZ IS U 7o R B0 KRR R DB L 1 RSE | WFgEE
14 | 8/19~23 PCR{E% IS U T iR B0 R R R DF N 2 AT | WFgEE
15 | 8/26~30 PCR{EZ I U 7o R B0 KRR R DB AL 3 RSE | WFgEE
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 KA B B O FLEE AR 2 RN T 2 & o X7 fERL 1 (Lr e
2 |10/21~25 KB B K O LA AE 2 N 7o fi e 2 &7 o X 7 VR 2 (Lr e
3 | 10/28~11/1 | KMyE K O LA 2 A 7o R 2 & o X7 /E#L 3 (Lr e
4 | 11/05~08 K K O FLSEA I & T T i . &7 o X 7 (RS 4 (Lr WroeE
5 | 11/11~15 KB B K O LA & F N 7o fi e 2 & o X 7 fERL 5 HE e
6 | 11/18~22 AR IEHE S FS K OV O E & 1 HiE WrgeEE
7 | 11/25~29 HH R EEFE 5 K OV B8 0 7E & 2 HE e
8 | 12/02~06 AERR TR 35 K OV SE 0 7E & 3 HE WrgeEE
9 | 12/09~13 AR IEFE 5 L OV SE O E & 4 FJR e
10 | 12/16~20 AR IEHE A S KX OVIRSE O 7E & 5 i I
11 | 01/06~10 FPEILE IR X B & v R 7 AR BAE AT 1 FJR e
12 | 01/20~24 TR X B & R AR EAE AT 2 R TFgeE
13 | 01/27~31 FPEILIEIEIC X B Z v 787 AR BLAE AT 3 N e
14 | 02/03~07 TR X B & o X R HAE TR 4 /N TFgeE
15 | 02/10~14 FPEILEIEIC X B Z v /R 7 AR BAE AT 5 /N e

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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WA A - BAETEAM

Basis of Development and Engineering for Hard Tissue

#HLHE (Instructors)
B BEHY. FREET
Professors: Hideaki Kagami, Michiko Yoshizawa

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
14K

1st year

BAEEHA. Bl (0<) ¥ (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)

FEF « B REIIC IV T, R TRDON B O 2 5 72012, BAERIEORBEREENR TS, &
EEFMEOEN - FAEERZERT 272010, B LOHMBEBEORBEEZBEZ L2 ENEETH DL, K
R TIE, B HOFRAEDO—RALEEREICOW TR T 5 & & b, BEFHEIR F-oMia N s 2 R i
REZHOWTHIERT D,

In medical and dental therapy, tissue engineering is expected to compensate for the loss of organs and
tissues. It is necessary to understand the mechanism of development of tissues to achieve sufficient
results by tissue engineering. This lecture covers fundamental mechanism of bone and tooth development.
Moreover, molecular mechanism including signal transduction, transcriptional factors and stem cells will
be discussed.

ABFEOAR - D BERE (Homework)
HRONFIZONTHLNUDTRTEL 2L, BERITHER/ — FEEE L, BHAEEL2S2EEFTHAT
oL,
Checking the contents of the lecture beforehand. I review a lecture note after a class, and I check
questionable points with reference books, and supplement it.

FE|5ZEH#E (Specific behavioral objective; SBO)
I LB 7R G - HAN 2 BT 27201, MR EIC O\ TORERRIFRE F 2T 5,
I acquire the basic knowledge about the anagenesis to acquire knowledge, a technique necessary for a
study.

8%E8E (Recommended References)
Ty NEREAE FHIR AT 4 H s AR e f o H—F T aF)L)
T ot vy LV DR - sES (BRER)

BAEFEMD A% (Grading System)
UAR— b LN s

Report and oral examination
BIEIZY->THEBER (Requirements and Restrictions)

L
None
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WA A - BAETEAM

Basis of Development and Engineering for Hard Tissue

[FH]

[ e H T 4% S
1 | 4/15~19 B DR 1 &5 e
2 | 4/22~26 B DFEARERE 2 &% i
3 | 5/07~10 B DR 3 &5 e
4 | 5/13~17 B DR 4 R e
5 | 5/20~24 B DFEANERE 5 &% i
6 | 5/27~31 B DA 1 &5 e
7 | 6/03~07 e DI 2 &% i
8 | 6/10~14 B D FE R 3 &5 e
9 |6/17~21 e DI R 4 &% i
10 | 6/24~28 e D FE AR 5 5 e
11 | 7/01~05 B O FFARERE 1 R I
12 | 7/08~12 B O AR 2 5 e
13 | 7/22~26 H O 3 R I
14 | 8/19~23 B O AR 4 5 e
15 | 8/26~30 H O 5 R I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 BOVET Y THE 1 K55 I
2 | 10/21~25 BOVETY 7R 2 &5 WrgeE
3 110/28~11/1 | BDOVET U o J Ktk 3 B B
4 | 11/05~08 BOVETY 7R 4 &% WroeE
5 | 11/11~15 BOVETY IS &5 WroeE
6 | 11/18~22 B+ PR O P AR R 1 B i
7 | 11/25~29 B - BRI KRR O P AR R 2 &5 TFgEE
8 | 12/02~06 B - P B KRR O P AR R 3 B I
9 | 12/09~13 B - BRI KRR OO P AR REE 4 &5 TFgEE
10 | 12/16~20 B - o JE KRR O P AE R B B I
11 | 01/06~10 BOT 4 vvaxy V=771 K5 I
12 | 01/20~24 BOTF 42y P=T T2 &5 e
13 | 01/27~31 BOT 4 v 2z V=773 R I
14 | 02/03~07 BOTF 42y P=T T4 &5 e
15 | 02/10~14 BOT 4 v a2z V=TT 5 R I

*BHEH - A EVNBE AR HYNEEA &

_53_
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WHRRELE BETHERI

Experimental Development and Engineering for Hard Tissue I

B4 B (Instructors)
B BEHY. FREET
Professors: Hiroaki Nakamura, Hideaki Kagami, Michiko Yoshizawa

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
2 K

2nd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

TEREZERIMRAT 24T © 72012, S BAETIS & OV 1 BIEIBZ2 O 72 0 OMBIEA 2 (ERT 5, B3 A5 TER
L7cUI R ZHWT, BOUET Y 7, MORERBREZBIE L, BERFPOEARNMBEHICOTHIEEZHD
LT 5, ARG E, Bink LOZ T EITEIZOWD TS,

Students will be required to prepare tissue samples for light and electron microscopy. Purposes of this
course are to learn basis of morphology by sample preparation and to understand the process of bone
remodeling and tooth development by observing their own sections. Students will learn basic techniques
for cell culture and gene and protein expression.

EFEPFPEONE - BEIOBEX%E (Homework)
HRONEFIZONTHLNLDOTRTELS 2L, RERITHER/ — FEEE L, BHAEEL2S2EEFTHAT
oL,
Checking the contents of the lecture beforehand. I review a lecture note after a class, and I check
questionable points with reference books, and supplement it.

F|5ZEH#E (Specific behavioral objective; SBO)
WS LB 72 N A BTG T D 7201, BRI FIEICEE T 2 SRR Z H 22T 5,
I acquire basic knowledge about the morphologic study technique to acquire a technique necessary for a
study.

BEZ (Recommended References)
B IRSEE AR ERLE (L)

AAESEED A% (Grading System)
LA — B L ONH EERR

Report and oral examination
BIEIZY->THEBER (Requirements and Restrictions)

L
None

_54_



WHRRELE BETHERI

Experimental Development and Engineering for Hard Tissue I

[FH]

[ e H T 4% S
1 | 4/15~19 B A E MR 1 O S 1 “ % =R
2 | 4/22~26 B B VD RS 38 18 oD L 2 & i
3 | 5/07~10 B RERVE ARREE VA D FEEE 1 &5 e
4 | 5/13~117 B RE B MR 15 D FERR 2 &% W=
5 | 5/20~24 B BEVE IR 315 0 FEEE 3 & i
6 | 5/27~31 WEAEAR DEE, WK 1 &5 e
7 | 6/03~07 TEAEAR D EE, BRIE 2 &% i
8 | 6/10~14 TR D a1 3L 1 &5 e
9 | 6/17~21 T HEL R 0D T HRYE 2 ‘5 i
10 | 6/24~28 TR 0D B 1 5 e
11 | 7/01~05 T AL D )75 2 05 s
12 | 7/08~12 T AEL AR D I SRR AL S USRI 1 0 i e
13 | 7/22~26 TR OO BB ALARA L SR SR 2 05 i fFgeEs
14 | 8/19~23 T AEL R D SR LA AL S AR AT 1 0 i e
15 | 8/26~30 TR AEL R 0D S 8RR A S AR 2 05 i fFgeEs
*BAGEH AP ARF A Y HE LT L., BEMBNICZET L2 &,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 B E MO bEEE R 1 ‘5 e
2 | 10/21~25 B BEEVE I O 4L 2 &5 WrgeE
3 | 10/28~11/1 | ‘BHEMEMALO VN in vivo B FAERE1 B WrgEEE
4 | 11/05~08 B EMM D VW= in vivo BN 2 &% WroeE
5 | 11/11~15 BRI E IO V7= in vivo ‘B3 &5 WroeE
6 | 11/18~22 B M OB R RO ARAT 1 B i
7 | 11/25~29 B 2 OB BB O AT 2 “ 5 i
8 | 12/02~06 B AR O B AR 3 R I
9 | 12/09~13 | BB IR OWARFZREFZHIfENT 1 A5 i
10 | 12/16~20 B AL O TG BB RO R AT 2 B I
11 | 01/06~10 B IEAI B OB RE - RUFRAT 1 5% e
12 | 01/20~24 G OF RN O P RE - HOSRAT 2 Iy i e =R
13 | 01/27~31 Sk 15 0D e D PECHI I RE S O RAT 1 HiE e
14 | 02/03~07 Bk 15 0D A i) O TR BE RO AT 2 Iy i e
15 | 02/10~14 4 1 0D AE I O BEGREFE RE-FOfRAT 3 HiE e

* PR A H B

iy 2§

B
ju!

HHEELPTEL, FHEMHENICXHET L L,

[fa]
Jmn

E
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AR RAE - BAETSEERI

Experimental Development and Engineering for Hard Tissue II

B4 B (Instructors)
B BEHY. FREET
Professors: Hiroaki Nakamura, Hideaki Kagami, Michiko Yoshizawa

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
3K

3rd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

BRIOCEOBAEZ AN E LB ERZITWVIT T 5, & LT, BWEBFIFIEZ AWM 2170, Ak
BOMRI2 ED XV IRVAGRE FAFT 5 2 L2 B E T 5, AENIZE T 2B 7% 71 e B
FARR DM 21T 9,

Students will be required to conduct experiments for tissue engineering of bone and tooth. Purpose of this
course is to gain morphological knowledge such as interpretation of tissue images through morphological
analysis. Students are expected to learn dynamic state of cells in vivo and molecular analyses of
regenerated tissues.

EFEPFPEONE - BEIOBEX%E (Homework)
HRONEFIZONTHLNLDOTRTELS 2L, RERITHER/ — FEEE L, BHAEEL2S2EEFTHAT
oL,
Checking the contents of the lecture beforehand. I review a lecture note after a class, and I check
questionable points with reference books, and supplement it.

E|5ZE B4 (Specific behavioral objective; SBO)
WS LB IR N A EST D 72010, RIS FIEICEE T D a5k - HaEZ H 2o 5,
I acquire knowledge, a skill about the morphologic study technique to acquire a technique necessary for a
study.

BEZ (Recommended References)
L
None

AAESEED A% (Grading System)
LAR— hB L OO EERRM

Report and oral examination
BIEIZY->THEBER (Requirements and Restrictions)

L
None
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Experimental Development and Engineering for Hard Tissue II

AR RAE - BAETSEERI

[FH]

[ e H F—= 4% S
1 | 4/15~19 Western blotting EIZ L5 % L /XU BRBLOMAT 1 I s
2 | 4/22~26 Western blotting EIZ K5 & LRV EIRBLOMFEAT 2 VoAt s i
3 | 5/07~10 Western blotting VT K5 ¥ L /XU BEHBLOMAT 3 I I
4 | 5/13~17 Western blotting VAT K5 ¥ L /XU BEIHBLOMFAT 4 I I
5 | 5/20~24 Western blotting {2 K D & v /37 BB OMRNT 5 0 i WFgeE
6 | 5/27~31 T H IR X DM OfEbT 1 &5 e
7 | 6/03~07 TR X B AN DT 2 B e
8 | 6/10~14 oy HORIEIC X D M OfRET 3 &% =R
9 |6/17~21 TR IR X D MR OfRYT 4 &% i
10 | 6/24~28 G IR X B M OfEHT 5 5 Dl
11 | 7/01~05 TP AR BT X DML T & T JRTERRAT 1 K5 I
12 | 7/08~12 TSR B K DR C D& 3T SR EfRAT 2 &% e
13 | 7/22~26 TP AR T X DR T o LR RT3 K5 I
14 | 8/19~23 TSR FIEIC K DR C D& 3T SR EffAT 4 &% e =
15 | 8/26~30 TP AR BT X DR T X LR RAEMRAT 5 K5 I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 |10/07~11 real time PCREIZ X 285 1-38BLOMAT 1 05 i s
2 | 10/21~25 real time PCR{EIC X 585 - HRILOMNT 2 7 E e
3 | 10/28~11/1 | real time PCR ¥EIZ & % BInF3H O 3 05 i WrgEEE
4 | 11/05~08 real time PCREIC K 585 - RILOMNT 4 7 E e
5 | 11/11~15 real time PCR{EIC X 285 - RILOMNT 5 7 E e
6 | 11/18~22 BIREfEHT 1 B i
7 | 11/25~29 BT HEMRAT 2 &5 WroeE
8 | 12/02~06 ‘B ICRESRHT 3 B I
9 | 12/09~13 ‘BIZHEMENT 4 5 e
10 | 12/16~20 ‘B ICRERT 5 B I
11 | 01/06~10 TR EIREIC K DM & o X T B R AT 1 B I
12 | 01/20~24 To )& YA X DM & o 3 7 B JRTEREAT 2 &5 e
13 | 01/27~31 PR EBEIC X DI & o XY B JRERRT 3 R IEE
14 | 02/03~07 o & YA X DM 2 L 37 B JRTERENT 4 &5 e
15 | 02/10~14 G EEBHIEIC X DM X o o8 B RTERRHT 5 R IEE

=]

* B H o 45 ANBRGE H R 2 2

BLMEL, MEMHENICXHET L L,
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AR A - BATEEE

Seminar in Development and Engineering for Hard Tissue

#HLHE (Instructors)
B BEHY. FREET
Professors: Hideaki Kagami, Michiko Yoshizawa

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BAEEHA. Bl (0<) ¥ (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)
B KO OBFAEICE T 2 5 ORGEm L 2ot L, BHEm L OBAHTIZHOWTHE T 5, 22X b
DHFREFD & & b, WD D OEREEZ R D,
Students will be trained to read scientific papers concerning tissue engineering of bone and tooth.
Purposes of this course are to gain the latest knowledge and to plan experiments for regeneration of hard
tissues.

EFFEEOANS - IO BEXE (Homework)
HENFIZOWTHLNLDTRTIEL Z L, B¥EAITHR/ — FER L, BlHAEEL2EEE AT
2z &,
Checking practice contents beforehand. I review a lecture note after a class, and I check questionable
points with reference books, and supplement it.

E|5ZE B4 (Specific behavioral objective; SBO)
WSO R LR E £ L O LR AESRT 57010, B OFA S, FEE HITONTOIERHE
REEHIZOT D,
I wear how to read scientific article, the basic skill about the way of writing to acquire a skill to
summarize the drafting of the study plan and result in.

BEZ (Recommended References)
L
None

AAESEED A% (Grading System)
LA — B L ONH EERR

Report and oral examination
BIEIZY->THEBER (Requirements and Restrictions)

L
None
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AR A - BATEEE

Seminar in Development and Engineering for Hard Tissue

[FH]

[ e H T 4% S
1 | 4/15~19 tOFA - TR D im SR 1 &5 e
2 | 4/22~26 W DOFA - TAEIZBT 2 S 2 & i
3 | 5/07~10 B OFA - FAICBIT D i SCEHE 3 &5 e
4 | 5/13~17 Mg DI - FRAICEE T D im U 4 R e
5 | 5/20~24 HOFRA - AT DM SCHHE 5 &% WFgeE
6 | 5/27~31 o JE AR DA - BB D Em SRR 1 05 i e
7 | 6/03~07 g JERERR D36 E - FEAEICBET D am Ui 2 5% i
8 | 6/10~14 W E AR O - TR 2 SR 3 bika =R
9 | 6/17~21 g JERRR D3 - RIS D am U g 4 05 % i
10 | 6/24~28 i JE AR DI A - BAEICBE Y DR SCR i 5 0 i e
11 | 7/01~05 B VRIS & E ARSI D SCHER 1 “H =R
12 | 7/08~12 B BRI & B AR B B e SO AR 2 “H e
13 | 7/22~26 BRI & B E AR B D SCEEE 3 s =R
14 | 8/19~23 B BRI & B AR IS B i SCE R 4 “H i
15 | 8/26~30 B REEVECIL & B F ARSI 9 Dam SUEERR B e =R
*BAGEH AP ARF A Y HE LT L., BEMBNICZET L2 &,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 i SCHERE 1 K55 I
2 | 10/21~25 am SCHERT 2 5 WrgeE
3 | 10/28~11/1 | @ SCHEEE 3 B B
4 | 11/05~08 A SCHERT 4 5 WroeE
5 | 11/11~15 i SCHERE 5 5 WroeE
6 | 11/18~22 Wk« LR—bDEXT1 05 i WrgeEE
7 | 11/25~29 Wik LAR—bDEXTF2 U5 i e
8 | 12/02~06 ek« LAR—hOEXTF 3 05 i I
9 | 12/09~13 Wik LAR—bDEXT4 U5 i e
10 | 12/16~20 ik LIR—bhDEXSS 5% DIEE:
11 | 01/06~10 i SERRIC DWW T &% e
12 | 01/20~24 SRR IZ OV T 2 %% e
13 | 01/27~31 FOSCVERRIC DWW T 3 R e
14 | 02/03~07 SRR IC OV T 4 %% e
15 | 02/10~14 R OSCVERRIC DWW T B R e

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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BI5FITE - 7 FAIRFEAM

Molecular Engineering & Drug Developmental Sciences

HLHE (Instructors)
B PRATI, HIRR
Professors: B. Yukihiro Hiraoka, Norio Sogawa
BT REUE. SATERIA

Lecturers: Toshiaki Ara, Yasuhiro Imamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
14K

1st year

FAEEEH. B EEM (3<) # (Semester)
AW @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEEMNZE (Content of Course)
DA, IR FEORRBEE L, TIUCERE S LG L CHETe 2 s S R 2 L FEAE LT
WD DN EMBFEOBIRTH D, REFRTIX, BIEBEHMOMLE & PERBEEOLEA K E 2, Mgt~ ~Y

v 7 ZADIERLE B, & L CTHAICELIEEZ SEEICANRE L, #2378 - Ml - k0% L~ TED
s L EREIC O W TR L. AEEROREMR & 20 25T 5, T 0 OFMICM L, BRREIZ B
L7eTHIEY L BIn T2, 7/ 2RI OW T HiEREIT O,

In present day life science, new research domains have been born one after another in the fields of the
molecular biology, cell biology, and biopolymer chemistry. In this course, storage, transmission and
expression of genetic information as well as the relationship between the three-dimensional structure of
proteins and their biological function will be studied. On the basis of this knowledge, the mechanism of
formation, degradation and regeneration of the extracellular matrix is related to regeneration medicine.
Furthermore, this course will include recent advances in clinical medicine, prevention and genetic
diagnosis, and genomic drug discovery science.

EFFEEOANZR - KD BEHRE (Homework)

Bifi LB &R 2 Rlc, HEL TR,

After the classes, students study again the lecture note and distributed documents for deep
understanding of the subject.

F|5ZEH#E (Specific behavioral objective ; SBO)
BIEORAR L e DGR A BT 5,
Understanding a basic theory of the drug development.

8%E8 (Recommended References)
FRIZHRE LRV, WE., 2EER 2T 5,
No textbook. Articles will be distributed when appropriate.

BAEFEMD A% (Grading System)
Widh, OCHAES AT O, I, ML Ea— BRSOBNL, AERIIHIC Lo TRAIICHIET 5,
Results are judged by short reports for paper review and oral examination.

BIEIZY->THEBER (Requirements and Restrictions)
FERo g L

None
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BI5FITE - 7 FAIRFEAM

Molecular Engineering & Drug Developmental Sciences

[FH]

[ Pk H T FH 21938 SET
1 | 4/15~19 BRI O FE B 1 - fif] i
2 | 4/22~26 ARG O FEBLHIEEEE 2 - fifd e
3 | 5/07~10 TEE T LR 1 awll I
4 | 5/13~17 TEE FE LR 2 awll I
5 | 5/20~24 s~ Y > 7 ZAOTERLE i, £ L CHAEL -] i
6 | 5/27~31 st~ N Y 7 2O E R, £ L CHAE2 - i) e
7 |6/03~07 s~ Y > 7 ZAOTERE frlE, £ L CHAS -] i
8 | 6/10~14 st~ N U w7 2O E fREE, £ L CRAE4 + )11 I
9 |6/17~21 s~ Y > 7 ZAOTERE frlE, £ L CHAES 41l WFgeE
10 | 6/24~28 st~ N v 7 DR E R, £ L THAE6 awil i
11 | 7/01~05 B FIEREDFERE 1 Sl I
12 | 7/08~12 BARFIREIED FERE 2 AR i
13 | 7/22~26 B FIEREDFERE 3 Sl I
14 | 8/19~23 7 ) KRIEED I 1 1 b e
15 | 8/26~30 77 DREED J5 e 2 It I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

] Bk H T 21938 SET
1 | 10/07~11 SPIL VAL A DS IRESE T 1 +)11 s
2 |10/21~25 FRHEL AL B W) DO AREEE 2 + )11 e
3 | 10/28~11/1 | EEIEMAL A DR RAIRESLE 3 It B
4 | 11/05~08 SRBEMAL O OB RAHESETE 4 b WroeE
5 | 11/11~15 BISRIZI U DS 7 B OA RME SR L -] W
6 | 11/18~22 BIEKICRBIT DIEY )7 oA RYE LRI 52 [ e
7 | 11/25~29 BISRIZI T DS 7 oA HME &R 71k 3 + )11 W
8 | 12/02~06 B2 L X B OREIENFTE 1 -] I
9 | 12/09~13 52 5 L 2X 7 T DRGIETSE 2 +)1l W
10 | 12/16~20 B2 X B OREIENFTE 3 It I
11 | 01/06~10 R P OFSREIE 7 X7 E 1 SFF I
12 | 01/20~24 WEHE 1 OFEREME & X7 T 2 SFF e =R
13 | 01/27~31 YR P OFREME 7 XV 3 Sl I
14 | 02/03~07 WEWE 1 OFEREME 2 X7 4 SFF e
15 | 02/10~14 YR OFREME 2 XV 5 Sl I

*BHEH - A EVNBE AR HYNEEA &
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BIEFTE - T TRIRFEER I

Practice in Molecular Engineering and Drug Developmental Sciences I

HLHE (Instructors)
B PRATI, HIRR
Professors: B. Yukihiro Hiraoka, Norio Sogawa
BT REUE. SATERIA

Lecturers: Toshiaki Ara, Yasuhiro Imamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 K

2st year

BB BUEM (O0<) # (Semester)
K (GBE) B4R (2 29)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

BIETROZ R EORMEZMD BT RED S VXV EDO 7 v —=2 7 bERER L E ToOlfe % Y
T 5, & 50 UM RN 2 &S U 2AE 2 M50, BEMIE 5 O mRNA OffiH, cDNA O &%, PCR
L CORERS T O¥EiE & RS OMEGE . BB ¥ —~D 2/ m—= 77 bONCKIBE H 5 W ITHIE T o
BN EDFEBREIT D, ZDIENZ NI EORERS, A v F—F v F TOBIBTFHHROMMEZR EHIZ
J& U T 2 3+ 2,
There are standard courses to study the characteristics of gene and protein.

1. Preparation and analysis of genomic DNA and mRNA from eukaryotic cells and tissues.

2. Construction and screening of cDNA libraries.

3. Expression of cloned genes in Escherichia coli or cultured cells.
It is possible to do another course which required in your research program.

EFFEOANSR - KEIDOHEREF (Homework)
ZEFEZEIC, HEL T L,
After the classes, students study again the lecture note and references for deep understanding of the
subject.

F|5ZEH#E (Specific behavioral objective ; SBO)
By O FCRRE 2 T DI LB/ EBRIE PR 5,

Understanding an experimental method necessary to achieve your research theme.

%% (Recommended References)
Molecular Cloning: A Laboratory Manual 4th edition (CSHL Press)

BAEFEMD A% (Grading System)
A& B AIIAFFEIC A T EBRGH I 2 L TERITCTED LD ICRD 2L Th D, EREZHIET D,
The final objective is to be able to make an appropriate plan using molecular cloning techniques for your
research program. Results are judged the revel of attainment.

BIEIZY->THEBER (Requirements and Restrictions)
Z DO ITHAIF N ZEH R O T, ZigE OHICL Y BENEEE XD, Zifit LA 5 O EREER I
RN E 2 - E T 52 & 2L,

You should select this course when you need molecular cloning techniques to further your research.
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BIEFTE - T TRIRFEERI

Practice in Molecular Engineering and Drug Developmental Sciences I

[FH]

[ Pk H T 4% SET
1 | 4/15~19 DNA HE EERe B E L 1 AFF s
2 | 4/22~26 DNA Y FEFEF IR E 15 2 Sl i
3 | 5/07~10 DNA M EERd 5 E Tk 3 SFF I
4 | 5/13~17 DNA M EERd B E 1k 4 AFF I
5 | 5/20~24 #2250 total RNA FliH & cDNA RS 1 St WFgeE
6 | 5/27~31 FAE 25 0 total RNA fliHH & cDNA {ERLE 2 It e
7 | 6/03~07 #7225 D total RNA FliH & cDNA fESLE 3 St e
8 | 6/10~14 FAE 2> 0 total RNA i & cDNA {ERLE 4 It e
9 | 6/17~21 KIGHE & AW Tk 2 & o X7 T o ERE 1 +J11 i
10 | 6/24~28 KIGH & AT/ z & 2 X7 B OFERLE 2 41l e
11 | 7/01~05 KNG & T kR % 2 2 X 7 ' O ERLE 3 +)11 I
12 | 7/08~12 KIGH & AT/ z &7 > X7 B OfERYE 4 41l e
13 | 7/22~26 AR R R OB AL 1 [ fFgeEs
14 | 8/19~23 LR AR DG AL 2 [t e
15 | 8/26~30 AR AR B DL 3 [ fFgeEs
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ Bk H T Y4 SET
1 | 10/07~11 AR RAE R OE AL 4 -] I
2 | 10/21~25 LR AR OB AL S SEfif] WrgeE
3 | 10/28~11/1 | BRIRBA~OHF T n—=2 27 &L &7 7 BOREE 1 Sl g
4 | 11/05~08 WRIBHR~DOY T 7 m—= 7L 7 8 ORI 2 AFF i
5 | 11/11~15 WRIBHR~DOY T 7 m—= 7L 2 3 ORI 3 AFF W
6 | 11/18~22 BRIFEHA~OY T 7 n—= 7L 20 Ry ORI 4 Sl g
7 | 11/25~29 WRIBHR~DOY T 7 m—= 7L 7 X ORI 5 AFF i
8 | 12/02~06 VAKX T ay MEIZED X LT E OB 1 b I
9 | 12/09~13 VAKX T ay MEIZLD X LT E ORISR 2 b WroeeE
10 | 12/16~20 TV AK T 0y MEIZL DX T EOIBURENT 3 It I
11 | 01/06~10 VAKX T ay MEIZED X LT EORBRNT 4 b I
12 | 01/20~24 &R DT VT VR A7 7 X —B kil 1 [ e =R
13 | 01/27~31 IR D DT VT )R AT 7 & — P ksl 2 [ I
14 | 02/03~07 R DT VT VIR AT 7 X —P ksl 3 [ e
15 | 02/10~14 JEERN D DT VT VR AT 7 X —P ksl 4 [ I

*BHEH - A EVNBE AR HYNEEA &
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BIEFITE - S FRAIRZEER

Experiments in Molecular Engineering and Developmental Pharmacology II

HLHE (Instructors)
oo FRATE, H)IRER
Professors: B. Yukihiro Hiraoka, Norio Sogawa
BT REUE. SATERIA

Lecturers: Toshiaki Ara, Yasuhiro Imamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BB BUEM (O0<) # (Semester)
K (GBE) B4R (2 29)

Two Semesters,” 4 hours per week (2 classes)

EENZE (Content of Course)

4 HOEMBIFOBURIE, 0 F/EW: LAY FO5 B NERIZ 72 0 | B RS e 4 L REAE L T
HEBEAL I AFEETIT BBFEROGELVERIEE L LML LT Mis~ Y v 7 2D L BREE,
Z L THAEICELIBELZ RBICANRE S, Z o 7 E - Hilld - MO L~V TE OIS L HERBIC DWW TE
B LU HAEERBEO B L EHGT 2, 200 OFHRICHES & FIREFICHEE L THEY & E&n 120,
7 DABRIZOWTEE 1T,

At present, new research fields are born in life science as a result of the combination of molecular biology
and cell biology. In this experiment, on the basis of transmission and expression of genetic information,
mechanisms of formation, degradation, and regeneration of the extracellular matrix, students learn
knowledge of regeneration medicine by studying structures and functions of proteins, cells, and tissues.
In addition, this course involves the newest advances in clinical medicine, prevention, genetic diagnosis,
and genomic drug development.

EEFEODAE - D BZRE (Homework)
Fhr ) — FEFEIC, BELTBLLZ L,

Students study again the experimental notebook for deep understanding of the subject.

F|5ZEEH4E (Specific behavioral objective ; SBO)
HOBHEOERT 0 s a— a2 ERT 5,

Make a experimental protocol for your research theme.

8%E8E (Recommended References)
FRERL
Not specified

MDD A% (Grading System)
LaR— &
Reports and other assignments.

BIEIZY->THEBER (Requirements and Restrictions)

L
None
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BIEFITE - S FRAIRZEER

Experiments in Molecular Engineering and Developmental Pharmacology 11

[FH]

[ e H T 4% S
1 | 4/15~19 Hfa s 2 D KR LIS 1 Jii. =R
2 | 4/22~26 IR EE R O BB LS 2 Jit i
3 | 5/07~10 IS 2 D FLpE LG 3 Jii. =R
4 | 5/13~17 BEaS M ~D s 15 Ak 1 - i) e
5 | 5/20~24 BRI~ As 78 AL 2 - fif] WFgEE
6 | 5/27~31 BRI~ 5 78 AL 3 [ i
7 | 6/03~07 AR RE AR L al i
8 | 6/10~14 AR B RE AR AT IE2 AFF I
9 | 6/17~21 AHRRRSREAEATIE S il i
10 | 6/24~28 P A I ARE L b e
11 | 7/01~05 P ANTAAEEL It I
12 | 7/08~12 P A I ARE S b e
13 | 7/22~26 o kAR ) R BR YA +)11 fFgeEs
14 | 8/19~23 SRR ) FEERA 2 + )11 e
15 | 8/26~30 o kAR ) SR L2 +)11 fFgeEs
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 Y ER T b I
2 | 10/21~25 B IR T2 b WrgeE
3 110/28~11/1 | 3EWZ T AR REFRIT AL - [ B
4 | 11/05~08 S % FAN T AR RS RERR BT 12 2 [ e
5 | 11/11~15 W% FAN T AR BERR T2 3 [ e
6 | 11/18~22 WV R RE 28 118 & B\ = A IS RE AR AT 11 el =R
7 | 11/25~29 WV RE B 1B % PO AR IR RE AR AT 152 Gl i
8 | 12/02~06 [ O I A ) 1 B 3D T Eh KB 2 SR E L +)11 e
9 | 12/09~13 IR O T A 1B 3 DA TEh R R A2 awil WroeeE
10 | 12/16~20 TR O I A ) L B 3 DA TEh SR P SR 1L 3 +)11 =R
11 | 01/06~10 TR O I A8 ) 1 B 3D T B KPR 2 SR E4 +)11 e
12 | 01/20~24 HEROIEY T 2B 3 1T 3K E 2R k1 +)1| e
13 | 01/27~31 HEEOEYHIE ) 23 DTN EH P E R 52 +)11 e
14 | 02/03~07 HE OS2 B 9517 Eh 3B SR 143 +)1| e
15 | 02/10~14 HEEOEYHIE ) 23 1T EH P E R 54 +)11 I

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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BI5FIT%E - 7 FAIRERE

Seminar in Molecular Engineering and Drug Developmental Sciences

HLHE (Instructors)
oo FRATE, H)IRER
Professors: B. Yukihiro Hiraoka, Norio Sogawa
BT REUE. SATERIA

Lecturers: Toshiaki Ara, Yasuhiro Imamura

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

FAEEEH. B EEM (3<) # (Semester)
AW @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)
3T LA OB RN E S 7R Y T 2R RN R 2 LFEE LTV D OV EMBFEOBMR TH 5,
AEECTIE, BETFLFEETREFORMARE X, ¥ o7 F - fil - MO L~V TE OREE & HRE
WZOWTHEE T 5, TNOOFEMICIM L, BRESLICEE L THHES: L BB 720, 77 LAIE3RIC SN T
HE %179,
At present, new research fields are born in life science as a result of the combination of molecular biology
and cell biology. In this seminar students learn knowledge of molecular engineering and developmental
pharmacology by studying about structures and functions of proteins, cells, and tissues. In addition, this
course involves the newest advances in clinical medicine, prevention, genetic diagnosis, and genomic drug
development.

EEFEODAE - D BZRE (Homework)
J—hEREIZ, BELTBZ L,

Students study again the experimental notebook for deep understanding of the subject.

F|5ZEH#E (Specific behavioral objective ; SBO)
TRIET L BIn 2. 7 2RI OW T O E L BfET 5,

Understanding preventive medicine, genetic diagnosis and genome-based drug development.

BEZ (Recommended References)
fEER L
Not specified

BAEFEMD A% (Grading System)
LaR— &
Reports and other assignments

BIEIZY->THEBER (Requirements and Restrictions)

L
None
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BI5FITE - 7 FAIRFRE

Seminar in Molecular Engineering and Drug Developmental Sciences

[FH]

[ e H T 4 B
1 | 4/15~19 F—H = OFFEL Nl e
2 | 4/22~26 F—k =7 ORI 2 il i
3 | 5/07~10 RE B U —RNTE 1 SFF e
4 | 5/13~17 RE BV — AT 2 el e
5 | 5/20~24 B R B ORI ERE 1 -l i
6 | 5/27~31 4 X7 G O s EE 2 - fif] i
7 |6/03~07 7'a T A — AT 1 b i
8 | 6/10~14 70T A — LR 2 It e
9 | 6/17~21 7'a T A — LT 3 b i
10 | 6/24~28 70T A — LR 4 Jit. e
11 | 7/01~05 ST F R — LT 1 - [i] I
12 | 7/08~12 AT F R — LT 2 It e
13 | 7/22~26 ST VRE - AR AR OB REfRAT 1 +)1I I
14 | 8/19~23 2T VAREE - AR AR O RE AT 2 +)1l e
15 | 8/26~30 T VRE - AR AR OB RERRAT 3 Nl Ll
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 |10/07~11 ST FIAREE B T IV T U AR—H —OSRERRIT 1 410 ffFgeEE
2 |10/21~25 T FMERE B )T VN T AR — X —OFEEMNT 2 - [i] TFgEE
3 110/28~11/1 | ¥ 7 FIVGE : £/ T 2 b7 v AR—Z —DOREREMAT 3 -] I
4 | 11/05~08 AL IRBERE R VB O DR BRI ~OIG A - BIETEHR 1 il e
5 | 11/11~15 A REERE R VB o N PR BRI~ DS - AR 2 il WroeE
6 | 11/18~22 A RHERE B VB O DR IR~ OIS - AIGTEIE 3 Sl e
7 | 11/25~29 AERBERE B VB O N PRI BRI~ DS - B 1 +)11 e
8 | 12/02~06 AERBERE R A E O ARG A~OISN - i 2 +)11 WrgEEE
9 | 12/09~13 A IRHERE R VB o N PRI IBIRIE A~ DS ¢ I 3 it e
10 | 12/16~20 AERBERE R A E O AEREIEREA~DIEH « RIE 1 I I
11 | 01/06~10 ARBERE R A E O AEREIERE DS « RIE 2 I B
12 | 01/20~24 A IRHERE R VB @ AR BIR R~ DIG T © RIE 3 Jit. TFgeE
13 | 01/27~31 AERBERE R VE O NIERBIRE~DISH T v Fx AP 71 S [if] WFEEE
14 | 02/03~07 AERHERE R NE O NPERBIRE~DISH T v T2 A V7 2 [ WF7E=E
15 | 02/10~14 AERBERE R VB O N IERBIRIE~DISH . T v F AP 73 41l WFEEE

*PHEH  SAMNBEARZAYHB LB L, IREMRNICR#ET L2 L,
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THAE R B R BT F A Y
Basic Hard Tissue Pathology

HLUHE (Instructors)
oo BRI, I EEAT. SRR

Professors: Hiromasa Hasegawa, Toshiyuki Kawakami, Toru Hiraga

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
14K

1st year

BAEEHA. Bl (0<) ¥ (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EENE (Content of Course)
EAH A R DT B - TR & A BRRY R AR O 0 F A PR E 2 B, BET D, S BITHRBOIENR - 16
WZATON DM R ICBE L Th ., JRATICHE S 4L 5 MO ARRE & E OB LT, BEEM TR
BLEPOBIG T LV TERET D,
On the basis of molecular biology, we will discuss the characteristics of hard tissue in physiologic and
pathologic conditions. Further discussion will be brought about the nature and mechanisms of locally
reconstructed hard tissue from the view point of genetic developmental biology.

EHEEDOAS - B0 BER%E(Homework)
MEAEAR I AT DB O MR A EE L (15H) | SRR ICKEEOS FREENREEEZE LD (1
IRFFRT) o
Review basic knowledges of hard tissue diseases (one hour). After the lecture, summarize
molecular-biological characteristics of each disease (one hour).

FE|5ZE B4 (Specific behavioral objective; SBO)
- BEFAAR D5y T AW IR AT T & 2,
The student can explain molecular-biological characteristics of hard tissues.
- BEAERRE B ORE A T X 5,
The student can explain pathological conditions of hard tissue diseases.
- BEARRR R B O IR B PR IR R A SR T & B,
The student can explain molecular-pathological characteristics of hard tissue diseases.
- AR OAREZTATE 5,
The student can explain the nature of regenerated hard tissues.
- FHEREHAR O BIZ AR AT T & 5,

The student can explain genetic characteristics of regenerated hard tissues

B%E8 (Recommended References)
FRIZHRE LRV, WE., 2EERZEMAT 5,
No textbook. Articles will be distributed when needed.

MDD A% (Grading System)
LAR— bt KO0 EERMIC L D

Report and an oral examination

BIEIZY->THOEBER (Requirements and Restrictions)
FERITRT ORI IE SN TIT 9, L72D o THERBE SR O T3 %, FRiIFEVIMNEATH D,
Lectures are conducted according to the latest literature. Therefore, preparation for lectures with related
literature is necessary for participating in the course.
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Basic Hard Tissue Pathology

[FH]

[ e H T 4% S
1 | 4/15~19 AR FB D 03 T AE W ORI D JILE | 7R
2 | 4/22~26 AR IR FR D 43 T E W IO RO JILE | #FgEE
3 | 5/07~10 AL AR BB D 43 F AW F R RO JILE | #FgEE
4 | 5/13~17 AL AR R 0D 43 F AW F R R @ JILE | #FgEER
5 | 5/20~24 1 JPERERE G DA% 1S & BAE D oy 1AW 0 Bz O BRIl | W=
6 | 5/27~31 1 PRI DA% 1S & BERE D o) 1AW R © BRIl | W=
7 | 6/03~07 1 JPEREAEL G DA% 1S & BRAE D oy 1AW 0 Bz ) BRIl | W=
8 | 6/10~14 1 WERIRE R DA% & BERE O 4y 7AW 1 @ )| e
9 | 6/17~21 1 PERERE AR R DS BR -+ S RE OB 0TS = P | R
10 | 6/24~28 H eps AR B O B - B DIBR PRI =t | W=
11 | 7/01~05 O PERE AL AR AR DI BR - R RE OB PRI = P | W=
12 | 7/08~12 1 PERE R B O JR B + i RE OB 07T 5t | W=
13 | 7/22~26 H PEREAE A OALARRAS T O 5 B O BRIl | W=
14 | 8/19~23 1 PERE R D A FENERR FR D 4y 7 Q) B | =
15 | 8/26~30 1 ERERE Ak oD ISR IR B D 43 I B (D) BRI | W=
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 O WS O 38 A AW O JIE | #FgEE
2 |10/21~25 H RS DR AEEM T @ JILE | AFgEE
3 | 10/28~11/1 | HWERESE OFRAAEYE O JILE | #FgEE
4 | 11/05~08 H RS DR AEEM T @ JILE | AFgEE
5 | 11/11~15 PRSI 25 oD 9 BRYp B BRI | =
6 | 11/18~22 H ERE ISR 22 D9 BEIR BE Q) ER) | e
7 | 11/25~29 PRSI 25 oD 9 BRYp B BRI | ==
8 | 12/02~06 H ERE ISR 22 D99 BEIR BE@D R | e
9 | 12/09~13 [P D A S O 1B AR YT P | W=
10 | 12/16~20 1 g DS O 1B AR 91T & P | W=
11 | 01/06~10 1 g DR O B AR Y1 & P | W=
12 | 01/20~24 1 e OB O B8 FHI1E 5 P | WFgEE
13 | 01/27~31 D b BICRIRZE D oy AW O ER)I | whgeE
14 | 02/03~07 HED ERBTGRIRE O 5+ HEMTF© BRI | =
15 | 02/10~14 D b BIC IR ZE D oy F W TG ER) | whgeE

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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AR AR R R REARAT - SE Bk 1
Experimental Hard Tissue Pathology I

HLU#E (Instructors)
O BRI, ) EBUT, R

Professors: Hiromasa Hasegawa, Toshiyuki Kawakami, Toru Hiraga

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
2 K

2nd year

AR, B4R (ov) # (Semester)
BB GBS AR (2 2+)

Two Semesters,” 4 hours per week (2 classes)

EEZ®AZE (Content of Course)

PEAEAR I TIE T D RAE, 8, JEF 21T U & T 58 < OBRBITKT 2 AT 7k e LT, £& LTHR
PRAEAR 2 T2 LA BRMEE L~ L O R BB SE 5 IEIC BT 2 108 217 9 . 72, B - kil 7, in situ
NAT Y HEA L= g o, FRAIEGRCE, MBI REGHRIVE 7o M B OMAT IC LB R PR I FIEIZ OV T
HE %179,

Several kinds of diseases, such as inflammations, cysts and tumors, are observed in hard tissues in the
oral and maxillofacial region. This course offers basic and practical training in preparing and observing
these pathological hard tissue samples using light microscope. Some special techniques required to
analyze hard tissue diseases, including enzyme histochemistry, immunohistochemistry, in situ
hybridization, time labeling method, and histomorphometry, are also introduced.

EFPEBEORNE - BEDOHESE (Homework)
EFEOMBITEOIEBE M A EE U (18R, ERBICEITERZ LA—McE D5 (1ER/D),

Review basic knowledges about several examination methods (one hour). After the experiment, make up

the result of analysis into the report (one hour).

F|5Z B4 (Specific behavioral objective; SBO)
- REARAE O BALRRAE A 2 FRL T E 5,
The student can prepare histopathological sections of hard tissues.
BRI EEITH) LN TE D,
The student can perform an enzyme histochemistry.
- SRR L PR EETT O T ENTE D,
The student can perform an immunohistochemistry.
+ In situ hybridization {5 %1795 Z LN TE 5,
The student can perform an in situ hybridization.
s BHOREFHEZIT ) Z LN TE D,
The student can analyze using several histomorphometric methods.

8%E8 (Recommended References)
FRIZHRE LRV, WE., 2EER 2T 5,
No textbook. Articles will be distributed when needed.

BAEFEMD A% (Grading System)
VA — B L O HEERMIZ L 5,

Reports and oral examination
BIEIZY > THOEER (Requirements and Restrictions)

el
None
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Experimental Hard Tissue Pathology I

[FH]

[ e H T 4% S
1 | 4/15~19 B R AR B0 0D 73 BRI S MR AT H I Ak R JIE | WFgE=
2 | 4/22~26 S EL AR A8 0D o3 BELREL R S O R AT IRk R JIIE | BFges
3 | 5/07~10 B R AR B0 0D 73 AR S MR AT I Ak R JIE | WFgE=
4 | 5/13~17 T EL AR A8 0D o3 BELREL R S O R AT IRk R JIILE | BFges=
5 | 5/20~24 T KEL A BB oD S AR A b S O 2215 D BRI | Fe=E
6 | 5/27~31 i EL ek B M oD S KL b P A JE1E @) BRI | =
7 | 6/03~07 T KEL A BE B 0D S AR ARA b S O 815D BRI | #Fe=E
8 | 6/10~14 i EL ek B M A oD S0 AL A b P ORI S8 @ BRI | =
9 | 6/17~21 T Rk B A o0 B - B B AR 72 75D | AR
10 | 6/24~28 TR ARk B Al o0 B 1 B BRI AT 7215 @) | A=
11 | 7/01~05 T RS B A oD B 1 B BRI 72150 | A=
12 | 7/08~12 T 4EL Rk B M oD BB 1 BEAMBE AR 7A@ P | MR
13 | 7/22~26 e Lo EEMNE T BEMEENIFEIEO BRI | prge=
14 | 8/19~23 €7 L OEEAE T BEMEEIFEEO BRI | #Fge=
15 | 8/26~30 e T Lo ERMNE - BEMEEIFEIEO ERN | HFge=
*BAGEH S AP ARFAHYZE LT, IBEMRNICZHET L &

[FKH1]

[ BH i H T Y4 S
1 | 10/07~11 T A AR FR D BB T BRI e E o iriED JIIE i
2 | 10/21~25 fE RELA P S oD FE BB R e R AT IE@ JII E e
3 | 10/28~11/1 | FHAHARE B O T BREE T R AT IEG JIIE e
4 | 11/05~08 fE KELA P A D FE B A e R T E@ JII E e
5 | 11/11~15 AR B 0 B s LR b P rIF e s BRIl | #FgE=
6 | 11/18~22 T AL AR R B O AR TRERRA L AOAF FE1E @) BRIl | #FgE=
7 | 11/25~29 T REL AR BB D BB AR PRI 8 1EB) BRI | W=
8 | 12/02~06 T AL AR R B O AR AR B RO JE1E @ BRI | W=
9 | 12/09~13 TR BB O R T RE S AR 7805 st e
10 | 12/16~20 TR BB O R RE BT 20052 P e
11 | 01/06~10 TR BB O R RE S AR FE1E ) st e
12 | 01/20~24 B HEL AR R DR RE G 7R 15D R =
13 | 01/27~31 TR AR AR O IRF R R FeaF2E1E Q@ BRI | #Fge=
14 | 02/03~07 B REL R B 0D Iy ) 22 FEF TR 15 @) BRI | o=
15 | 02/10~14 | BEALRRIC B OFEZI R FEFTEIE®) BRI | mFgesE

*PEH C SAVNBEARZHEYEE LI L, REMFNICXHET L2 L,
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AR R R RE AT 2 2Bk 1T
Experimental Hard Tissue Pathology II

HLUHE (Instructors)
oo BERINEE, I EEAT, SRR

Professors: Hiromasa Hasegawa, Toshiyuki Kawakami, Toru Hiraga

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
3K

3rd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)
AR AR BT D RTIE OIS Hfm & LT 85aia (i 2, AeEmia, IEEMiazr &) 2 Mz a7
fa A5k L OB T LFPRITEIC W T, 2O, HEICHET 2B 21T 9. £, KEDOIREBRAT
LB R BN FEFRE T M OWN T ARRNEICET 2 8E 217 9,
To master advanced techniques to study hard tissue diseases, this course offers training in cellular and
molecular biology and genetic engineering using cultured cells (osteoblasts, osteoclasts, tumor cells, etc.) .
The course also introduces animal experimental models required to study hard tissue diseases.

EFFEDOAE - B0 BEREHomework)
HifakE R & B LY OSSR a2EE L (1FHE), EREBIIIEREREZ LA—-MIEED D (1FH)
Review basic knowledges of cell culture and genetic engineering techniques (one hour). After the
experiment, make up the result of analysis into the report (one hour).

F|5ZEH#E (Specific behavioral objective; SBO)
- AllEE AR DI A TE B,
The student can explain basic knowledges of cell culture.
- AR T O A A T E S,
The student can explain basic knowledges of genetic engineering.
- BEEAIAE S DNA 24t T& 5,
The student can extract DNA from culture cells.
- BEEAIAE S RNA 2 CT& %,

The student can extract RNA from culture cells.

8%E8E (Recommended References)
FRIZFRE LRV, WE., Z2EERZEMAT 5.
No textbook. Articles will be distributed when needed.

MDD A% (Grading System)
ViR— B L O HEERRIC L 5,

Reports and oral examination
BIEIZY->THEBER (Requirements and Restrictions)

L
None
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Experimental Hard Tissue Pathology II

[FH]

[ e H T 4% S
1 | 4/15~19 R AR FR D AT L - A B A2 A AR D JILE e
2 | 4/22~26 TR R RER 2 B D AT L 00 B 70 HE AT R @ Il E i
3 | 5/07~10 AL AR B D AT I B A2 AR D JILE e
4 | 5/13~17 T REL AR BB D AT |- B 2R E AT R JILE I
5 | 5/20~24 T R B SR oD 38 1~ TR 72350 BRIl | W=
6 | 5/27~31 B R B H R OO 3R 1 TR 7R 1A@ BRI | =
7 | 6/03~07 T Rk B SR 0D 385 1 TSR AR 72150 BRIl | W=
8 | 6/10~14 B R B H R oD SR 1 TR 7R 1A @ BRI | =
9 | 6/17~21 T R B R D B 2% 15D P WFgeE
10 | 6/24~28 T HEL AR B M D B5 28 15 Q) P e
11 | 7/01~05 s KLk PR e A D 1528 VA FE I
12 | 7/08~12 T HEL AR B M I D B 28 15 @ P e
13 | 7/22~26 BT T N OIERIED BRIl | wrgesE
14 | 8/19~23 T T L OLERIED BRI | mrge=
15 | 8/26~30 BT T N OIERIED BRIl | mrgesE
*BAGEH AP ARF A Y HE LT L., BEMBNICZET L2 &,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 TR R B D T i D JIIE e
2 | 10/21~25 TS AEL AR R KB D AT 1 © JIE e
3 | 10/28~11/1 | s ARMRIE B O FEHTHE @ JIIE e
4 | 11/05~08 TS HEL R 5 K0 D AT 1 3 @ JIE e
5 | 11/11~15 FEE KLk BE A 0 2y A F O BRI | W=
6 | 11/18~22 TR B A o oy 7 AE 2 (@) ER) | W=
7 | 11/25~29 FE KL BE LA O 23 T A F @) BRI | W=
8 | 12/02~06 B HRLRER BRI oD 53 1 AE ) (@ BRIl | #FgE=
9 | 12/09~13 FEE Rk BE A O 5% 12 X B IF7EIED st e
10 | 12/16~20 T AEL% BE SR D K538 12 X D AFZE1EO P e
11 | 01/06~10 T AEL% BE SR D K538 12 Xk D AFZE1E®) P e
12 | 01/20~24 HEERELG BE LA O 5528 12 K B AF9EIE@ FE =
13 | 01/27~31 W€ 7 V&l o 7o FEEO BRI | #Fge=
14 | 02/03~07 BT T L o RO BRI | W=
15 | 02/10~14 BE TV & fl o TR BRI | wrges

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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THAE R B R RBARAT 0 S
Seminar in Hard Tissue Pathology

HLU#E (Instructors)
OB BRINHEDE, I BT, PR

Professors: Hiromasa Hasegawa, Toshiyuki Kawakami, Toru Hiraga

BERS /B (Subject/Credit)
BIRME 4 L
Required Selection : 4 credits

FRER (Applicable Years)
3K

3rd year

BASEZEHA BB (2<) ¥, (Semester)
AW @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEZ®AZE (Content of Course)
BERLRR B ORRED 53T L~ 1T 5 BER T OFBRIUS SOV TREEL . BREZMZ 5, ThbIZiE, &
RMCE OFEIERES 2R T 01E0, MIaEE R T RS- M PGS SRR -, /8 84
K F7e End 5,
We will examine and discuss the results of expression of various related molecular factors in hard tissue
diseases. They are as follows: adhesion molecules, basal membrane molecules, and vascular endothelial
growth factor.

2FEFFOAR - BD HE%E(Homework)
AR D FEANC PG 2 0 P A E L (1) . R ISR R 1T 2 REH R 0 F D FEBLIRIL
ZLUAR—NMZEEDHDH (1R,
Review several cytokines related with hard tissue diseases (one hour). After the experiment, summarize
expression patterns of molecules on the report (one hour).

F|5ZE B4 (Specific behavioral objective; SBO)

F R ORAEICE T FIEEEZ B TE 5,
The student can explain molecular mechanisms related with osseous and cartilaginous
development.

- Ml E R A2 TE 5,

The student can explain adhesion molecules.

- FEERS AU TE 5,

The student can explain basal membrane molecules.

- MAEFAERNF 2R TE D,

The student can explain angiogenesis factors.

- FEALRR I B OIRREZ 0 T AW FRIC B R TE D,

The student can molecular-biologically discuss pathological conditions of hard tissue diseases.

8%E8 (Recommended References)
FRIZHRE L2V, HE., 2EER 2T 5,
No textbook. Articles will be distributed when needed.

BAEFEMD A% (Grading System)
LaR— FORHEB X O OEERMIC L5,

Reports and an oral examination

BIEIZY->THOEBER (Requirements and Restrictions)
BRI O SCRRICFE DN TIT 9, LIt o THEKRBEE SR D TE %, FRIFEPALATH D,
Seminars are conducted according to the latest literature. Therefore, preparation for lectures with related
literature is necessary for participating in the course.
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Seminar in Hard Tissue Pathology

[FH]

[ e H T 4% S
1 | 4/15~19 AR AR KR 0D 43 TR RE 2RO St O EED JILE =R
2 | 4/22~26 TR AR IR KR 0D 43 T B IO SO MEED Il E i
3 | 5/07~10 B ARLAR R KR 0D 43 TR RE 20T SLOREE®) JILE =R
4 | 5/13~17 TR AR IR KR D 43 T B IO S O RGE@D Il E i
5 | 5/20~24 B AR O 5 7 BRI B OMEED BRI | #FgeE
6 | 5/27~31 BRALER O 5 TR BE I S OMRGEQ BRI | =
7 | 6/03~07 B AR O 5 7 RE I B O MGEQ) BRI | #FgeE
8 | 6/10~14 BRALER O 5 TR BE I SO MGED BRI | FR=E
9 | 6/17~21 B R O 5 7 BB RO B O RGED B i
10 | 6/24~28 B R O 20 IR BE IS S DO RGED) R =R
11 | 7/01~05 R O 20 TR BE AT S D RRGED) R =R
12 | 7/08~12 O R O 5 IR BB IO S O RRGED P e
13 | 7/22~26 AR EEE K 7 O 55 TR B R O fEED BRI | #rge=s
14 | 8/19~23 HREEAE K] 1 D 43 1 BEF I B O RRGFEQ) BRI | #Fge=
15 | 8/26~30 AfREEE K 7 O 55 TR B I R DO RGEQ) BRI | #Fe=
*BAGEH S AP ARFAHYZE LT, IBEMRNICZHET L &

[FKH1]

[ BH i H T Y4 S
1 | 10/07~11 FEIEFERE R 0 1 O o AW FO JIE I
2 | 10/21~25 KIEFARE Y+ D0 FAEMFO JIl E e
3 | 10/28~11/1 | BJENERER Y F Doy FHEW 5O JILE I
4 | 11/05~08 RIEFRE R+ D0 FAEMF@D JIl E e
5 | 11/11~15 1 4 PN B2 HE R R 5 IR 1~ (D R | W
6 | 11/18~22 1 PN B2 HE R BB R 1~ @) R W
7 | 11/25~29 175 PN Rz AR HE SR A - (D) BRI | W=
8 | 12/02~06 1 PN R R R B 5 R 1~ (D BRI | WFgEE
9 | 12/09~13 1 AT AE I KO st e
10 | 12/16~20 188 AR I KO A e
11 | 01/06~10 1T AE I KB st e
12 | 01/20~24 1 & 8 A= i R - @ P =
13 | 01/27~31 A 2R R HEFE I 1D BRI | #Fge=
14 | 02/03~07 | MRAEZEMIIRESGEIN @ Bl | BrE=
15 | 02/10~14 FRAE AR R TR A 7O BRI | #Fge=

*PEH C SAVNBEARZHEYEE LI L, REMFNICXHET L2 L,
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A EHEAR

Introduction to Biomaterials

HL% B8 (Instructors)
O BAWEEL
Professor: Akihiro Kuroiwa
O LR

Lecturer: Yuki Matsuyama

BERS /B (Subject/Credit)
BIRLE 4 B
Required Selection : 4 credits

WEER (Applicable Years)
1R

1st year

FREEEH. B EEM (3<) # (Semester)
AW @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EENZE (Content of Course)

FLA T T MRITETWET 22 P HESNTEY M LOTAORERLELEZ bND, Ll
FH L ENEAT 5 LR, BRBREOTAOWNIZ L > THENLILT 2 EREX N, T¥ 2T
DEMBENED X IZEAT DDONITONTHEERELIT.

It has been reported that titanium materials suffer from fatigue fracture, so the working strain must be
removed. However, when titanium is heated at elevated temperatures, the material deteriorates due to
absorbed gases such as atmospheric oxygen. We will discuss how to change mechanical properties of heat
treated titanium.

EFEPEOASR - B0 HEZEHomework)
- SR ORERE, BULELIC X DA, MR & AT E OBIRIC OV T, H U HEE I & T,
BHRFHEEE LD THL I L,
Using reference books, students study metal structure, tissue changes by heat treatment, and
relationship between tissue and mechanical properties beforehand, and prepare the questions.
- FERIT, R FERARLUAR— MEERRTH T L,

After the class, students read the lecture notes again, and prepare a report.

F|:ZEB4E (Specific behavioral objective; SBO)
MFEIZHEE T D BRI E R AR OB G EZ BHAY & LT, @Rk & &R O rIMEE OBIFRIZ OV T O 21T
RN HITE T D,
Students understand the mechanical properties of the metal and the relationship between the
metallurgical organization and the mechanical properties of the metal.

8%E8E (Recommended References)
R EIOESE (Elsever)

Biomaterial Science (Elsever)

FAEEHED /3% (Grading System)
LAR— b
Term reports

BIEIZY->THOEBER (Requirements and Restrictions)

el
None
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Introduction to Biomaterials

[FH]

[ e H T 4% SET
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3 | 5/07~10 AR BE D FERRE 3 B e
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*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,
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[ Bk H T Y4 SET
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10 | 12/16~20 SESFERERALTT R 6 B s
11 | 01/06~10 WRA 7T FORES L B I
12 | 01/20~24 WRA T FORIES 2 Eve) e =R
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*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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AR EER |

Experimental Biomaterials I

HLU#E (Instructors)

#

% 2 BUE L

Professor: Akihiro Kuroiwa

3

I Ny 3=

Lecturer: Yuki Matsuyama

BERS/BAI# (Subject/Credit)
BERME 4 BT
Required Selection : 4 credits

FRER (Applicable Years)
2 K

2nd year

BB BUEM (O0<) # (Semester)

.

K @) 4l (2 3+)

Two Semesters,” 4 hours per week (2 classes)

EENZE (Content of Course)
R EHI R MO8 SO~ O FEERWTRERDM Thib, ERZEU CAERBRER O H HiELRER
FFIEIZONWTHFE 5, Fik 1 CILIEARIRER FIEIZHOWTI ., TR EERRER F B W TEE T 5,
As for the biomaterial, a test is done using a various way from the viewpoint of the safety. You acquire
about handling process and the test method of the various test apparatus through the experiment. You

can

learn the basic test methods in the experiment I, and being learned about the more advanced test

method by II. Accordingly, the course details with the following:

1.

FAARBIZE (RS, — v F o 7, MRRBLES - U PBAMEE. L — W — L RAMEE, ) B DY
e SEMEROBIZE)

The observation method of the microstructure (The polish, the etching and the observation of the
microstructure: The observation of the metal structure by the microscope, by the laser confocal
mlcroscope and by the atomic-force-microscope.)

B AP DORE E (T RERRERIE D Y $ Ik & PR B D JE i SERBRBE O ik & X—7,
By —A, vy 7TVl E ORIE)

The measurement method of mechanical property (The elastic modulus with universal-tester. Knoop,
Vickers and the Rockwell hardness by the hardness test machine.)

BOHTRNEE (BIEARGT OB 0 51E & BN IRREORIE, BEREF O B FHiE L B RO RIE)
The thermo-analysis measurement method (The handling process of the heat dilatometer, and the
measurement of the thermal expansion coefficient. The handling process of a thermo-gravimeter and
thermal resolutions.)

A A RERESE (pH A —% —OHD 71k & ST BRI DO KFEA A A IREORIE)

The ion concentration measurement method (The handling process of pH-meter and the hydrogen-ion
concentration of various material aqueous solutions)

#EPEFEDOAE - B0 B L% Homework)

<A

RMEL O LR, @Jm O, BIAMEE OERTIECIONT, HE1LOSEEAR ETH~, B

=

BEHEAZE L OTRL I L,
Using reference books, students study about safety test of biomaterials, metal structure, and
experimental method of mechanical properties beforehand, and prepare the questions.

2

FERIT, WK — PEGARL VA= P EAERT D Z &,

After the class, students read the lecture notes again, and prepare a report.

HER

#® (Specific behavioral ob]ectlve, SBO)

WHIEICIEHF T DRI BB R B OBEGZ AL LT, MIEELFIT LSRN ZHITET S

Studebts acquire the skills and knowledge necessary for engaging research.

8%E8 (Recommended References)

L
Non

e

BAEEEHED A% (Grading System)

LR —

N

Term reports

B
L

Lf=->THDHBER (Requirements and Restrictions)

None
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Experimental Biomaterials I

AR EER |

[FH]

[a] Bz H T 0243 LIl
1 | 4/15~19 & JEALARBLERE 1 s e
2 | 4/22~26 & JE ARk AL 2 s WFgeE
3 | 5/07~10 BB AR R 3 B e
4 | 5/13~17 & JRALARBLERE 4 s e
5 | 5/20~24 B BALRRBI R 5 B e
6 |5/27~31 & JEALARBLERE 6 s WFgeE
7 | 6/03~07 B BALRREI R T B e
8 | 6/10~14 B B AR SRS 8 B e
9 | 6/17~21 PIVEE O REE 1 A WFgeE
10 | 6/24~28 WIPEE ORIELE 2 FA L TFgeEE
11 | 7/01~05 WA O EVE 3 A i
12 | 7/08~12 WIPEEORIENL 4 FA L i
13 | 7/22~26 WA O E V5 5 A i
14 | 8/19~23 WA O EVE 6 L i
15 | 8/26~30 WIPEE ORI ELE 7 FA L i
*BAGEH - A AP ARFA Y ZE LT, IBEMRNICZHET L2 &,

[BKH1]

] Bz H T 0203 il
1 | 10/07~11 B AT IE S 1 el i
2 | 10/21~25 BV HTIEVS 2 v e
3 110/28~11/1 | B\yHrllELE 3 B I
4 | 11/05~08 B E T 4 b SyE) e
5 | 11/11~15 BV AT EYE b B I
6 | 11/18~22 B AT E TS 6 b SyE) e
7 | 11/25~29 BT IETE T B B
8 | 12/02~06 A A REREE 1 A WroeE
9 | 12/09~13 A A REREE 2 A WroeE
10 | 12/16~20 A F U RERIEE 3 B I
11 | 01/06~10 A A REREE 4 A e
12 | 01/20~24 A A YREERIEVE b BA I
13 | 01/27~31 A F U PRENIEYS 6 Eve) TFgeE
14 | 02/03~07 A F PREEREE T BA I
15 | 02/10~14 A F U REERIEYE 8 BA I

*BHEH - A EVNBE AR HYNEEA &

AR L, FREHIFENICZ#ET D 2 L,
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Experimental Biomaterials II

HLU#E (Instructors)

#

% 2 BUE L

Professor: Akihiro Kuroiwa

3

IR NIy 3=

Lecturer: Yuki Matsuyama

BERS/BAI# (Subject/Credit)
HPME 4 BT

Req

uired selection 4 credits

FRER (Applicable Years)
3K

3rd year

BB BUEM (O0<) # (Semester)

5 -
Two

I @) 20 (2 3+)

Semesters,” 4 hours per week (2 classes)

EENZE (Content of Course)
R EHI R 2O B SO~ O FIEEHWCRERD T b, EBZELU CEFERBREE O H LR
FEIZHOWTFE T2, F25R 1 TIEEARMRBR T EIZ OV T, T TIRI S ERRBR A IEIC DWW TFEE T 5,
As for the biomaterial, a test is done using a various way from the viewpoint of the safety. You acquire
about handling process and the test method of the various test apparatus through the experiment. You

can

learn the basic test methods in the experiment I, and being learned about the more advanced test

method by II. Accordingly, the course details with the followmg

1.

BRREE (R OIY |15 L R A, BEEE Lo O BRRE, EACEROTY
WNTFIE & WREEN L2 D 3 RIE5 tﬁ%+\%ﬁ+@ﬂ )

The color measurement method (The handling process of the spectro-photometer and the
measurement of the color of the dental-porcelain and restorative resin. The handling process of the
gonio-photometer and the measurement of three-dimensional spectral reflectance and spectral
transmittance of the restorative resin) .

RO TTIRIHTE (B X A HPAER O 0 78 b A FR SRR 0 732 50 H7)

The method of solid elemental analysis (The handling process of the X-ray fluorescence analysis
equipment and the elemental analysis of the various dental materials) .

WARDITTHRINTE (77T X~ 3 T 4B DB T 18 & Wi o o3 534T)

The method of liquid elemental analysis (The handling process of the plasma spectroscopic analyser
and the elemental analysis in solution) .

Fl AR IE S ATIE (X AR EITEEE OB P J7ik & AR RO X #RIET)

The method of crystal structure analysis (The handling process of the X-ray diffract-meter and the
measurement of the X-ray diffraction of the biomaterials) .
BRALFHINEE (N7 v a 22y FOERGE L RO RIRELOWE)

The method of electrochemical measurement (The measurement of the metallic corrosion resistance) .

EHEEOANS - BREOE f%(Homework)

-k

BB O EMERER, T TIEICOWT, & O LHOBEERR & T, BRFHZ £ LD TE<,

Using reference books, students study about safety test of biomaterials, and methods for analysis, and
prepare the questions.

- %

FRIT, R — FEGARL VA= b 2R D,

After the class, students read the lecture notes again, and prepare a report.

FIZFEHIE (Specific behavioral ob]ectlve, SBO)
WIRNHEE T DRI ERFIN OB G A B L LT, ML EIT LSRN EZHIZET D

Studebts acquire the skills and knowledge necessary for engaging research.

8%E8 (Recommended References)

L
Non

e

BAEEEHED A% (Grading System)

LR —

N

Term reports

BEIc
L
Non

Lf=->THDHBER (Requirements and Restrictions)

e
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Experimental Biomaterials II

[FH]

[a] Bz H T 0243 LIl
1 | 4/15~19 EEREE 1 s e
2 | 4/22~26 B WE L 2 s WFgeE
3 | 5/07~10 B HEE 3 B s
4 | 5/13~117 EERE L 4 s e
5 | 5/20~24 B EE 5 B s
6 |5/27~31 B WE L 6 s WFgeE
7 | 6/03~07 R D LTI 1 o L e
8 | 6/10~14 [ERD LT IE 2 il e
9 | 6/17~21 AR D Tk 3 Fa il i
10 | 6/24~28 R D LTI 4 L I
11 | 7/01~05 RO T F I HTIE b A i
12 | 7/08~12 [EHRD I IE 6 L I
13 | 7/22~26 AR DL T | A e
14 | 8/19~23 AR DI ML 2 A e
15 | 8/26~30 IR D TTFR ML 3 B I
*BAGEH - A AP ARFA Y ZE LT, IBEMRNICZHET L2 &,

[BKH1]

] Bz H T 0203 il
1 | 10/07~11 AR DL T 4 A e
2 |10/21~25 IR D TLFR ML b B I
3 110/28~11/1 | IRIKDILFHHTIE 6 B I
4 | 11/05~08 il i I TS 1 b SyE) e
5 | 11/11~15 it e S T 2 B I
6 | 11/18~22 il A I AT 3 b SyE) e
7 | 11/25~29 it e S T 4 B B
8 | 12/02~06 il A I AT B b SvE) e
9 | 12/09~13 il i I 0TI 6 b SyE) e
10 | 12/16~20 5L FRIRNEE 1 B I
11 | 01/06~10 AL RIRIEE 2 b SvE) W
12 | 01/20~24 AL FRORIEE 3 BA I
13 | 01/27~31 AR E L 4 Eve) TFgeE
14 | 02/03~07 AL FRRIEE 5 BA I
15 | 02/10~14 AL FRORIEE 6 BA I

*BHEH - A EVNBE AR HYNEEA &

AR L, FREHIFENICZ#ET D 2 L,
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Seminar in Biomaterials

HL% B8 (Instructors)
O BEmEEL
Professor: Akihiro Kuroiwa
O LR

Lecturer: Yuki Matsuyama

BERS /B (Subject/Credit)
BIRLE 4 B
Required selection 4 credits

WEER (Applicable Years)
3R

3rd year

FREEEH. B EEM (3<) # (Semester)
AW @) S 2 EFE (1 =2+)
Two Semesters,” 2 hours per week (1 class)

Eﬁﬁlﬂ@ (Content of Course)

W’Cﬁﬁﬁﬁﬁ‘éﬁﬂ ESUAVA ODFM\ DX THEOWICRLHIIRIC B Z 525 Z ENHMbN TS, 72,
LEOMEIN BT 2T AERIC R EREEL KTT LB LN TS, LI -> T, kO
Eﬁi%ﬁ%u PE. PRARAOIEE ., (L ROMEEIS, b isfﬁ*}@ﬂﬁﬁ L&A RET S ETHEETHD, £ T,
BB, B TR OB R, MM, BRI BT A B 21T 0,
The stress that joins to the bone affects the absorption and proliferation of the bone. Also, the component
that elutes from biomaterials is clear even to exert a big influence on the living body. Accordingly, when
we decide the evaluation and the using conditions of dental materials, mechanical property, the chemical

properties of them are very important. Thereupon, we do the exercise regarding the elution characteristic,
cytotoxicity, mechanical characteristic of metal and high molecule materials.

EFFEEOANZR - BHDOBHERXE (Homework)
< FERBE B L AR O SO DOWT, H O UHSE R E TR, B FHAE LD T I &,
Using reference books, students study the resction between biomaterials and hard tissues, and prepare
the questions.
CRERIL, BRSSP ERARLLVAR— FEERT D2 L,

After the class, students read the lecture notes again, and prepare a report.

H|ZEB4E (Specific behavioral objective, SBO)
MRICHEE T DERIC LB R AR OESGEZ BRE LT, WEE2FEIT LSRN EFITETD

Studebts acquire the skills and knowledge necessary for engaging research.

$%%E (Recommended References)
CBERAAAT VT AOEHELISH  AEGR, K BA LaEh #F o IPC AR
Foundation and application of Metallic Bio-materials: Sumida Hoei, Shino Yoshito, Tateishi Tetsuya:
ICP Publishing
s REESHTO T D ORI EIL - WILUi 2% - RPEEE
The Statistical Analysis Technique for Interproceccor Communication Publication Metric Analysis:
Uchiyama Toshinori: Koyo Shobou

FAEEHED /3% (Grading System)
LAR— b
Term reports

BIEIZY->THOEBER (Requirements and Restrictions)

el
None
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Seminar in Biomaterials

[FH]

] Pk H T FH 21938 SET
1 | 4/15~19 BB D DI EOHIE 1 B e
2 | 4/22~26 EJED O O HYE OWE 2 B i
3 | 5/07~10 BB D OEIHWE OHIE 3 B e
4 | 5/13~17 BB D O EOHIE 4 B e
5 | 5/20~24 EJED O O HYE OWE b el WFgEE
6 | 5/27~31 BB D OB ORE 6 B e
7 |6/03~07 EJED D OEHWEORE T B i
8 | 6/10~14 & 0 TR b OFE W E ORIGE 1 B e
9 | 6/17~21 TR B ORI E OJIE 2 B i
10 | 6/24~28 By FAENN S OV E ORIE 3 el i
11 | 7/01~05 3 TR S OB E ORIE 4 B s
12 | 7/08~12 By FAENN S OV E ORIE 5 el i
13 | 7/22~26 3 TR S DU HE OHIE 6 B s
14 | 8/19~23 By TAENN S OV E ORIE 7 el e
15 | 8/26~30 3 TR S DU HE OHIE 8 B s
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

] Bk H T 21938 SET
1 | 10/07~11 AR A EE P R 1 e I
2 | 10/21~25 Al 7R R 2 b SyE) W
3 | 10/28~11/1 | Mifa#IEatER 3 B e
4 | 11/05~08 Al MR 4 b SsE) W
5 | 11/11~15 AR 7R 5 b SyE) W
6 | 11/18~22 i 75 R 6 Ba i
7 | 11/25~29 Al 7R 7 b SvE) W
8 | 12/02~06 R ] Ba I
9 | 12/09~13 AEROYIPERITE 1 FALL TFgEE
10 | 12/16~20 EROPERIE 2 A I
11 | 01/06~10 EERDOYPERIE 3 (L I
12 | 01/20~24 LR DOYPERIE 4 AL TFgeE
13 | 01/27~31 AR DRI E 5 ] I
14 | 02/03~07 LR DOYPERIE 6 FALL TFgeE
15 | 02/10~14 HEROPERIE T ] I

*BHEH - A EVNBE AR HYNEEA &

AR L, FREHIFENICZ#ET D 2 L,
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Introduction to Clinical Evaluation

#HLHE (Instructors)
B i, MEERIE, OB, AEE—
Professors: Kazuhiro Yamada, Norimasa Okafuji, Akira Taguchi, Keiichi Uchida
HEHEZ - B2 LA
Associate Professor: Toru Kageyama
i A T35
Lecturer: Xianqgi Li

BERS /BB (Subject/Credit)
BeRME 4 BT
Required selection 4 credits

W& ER (Applicable Years)
1Rk

1styear

BB BUEM (O0<) # (Semester)
KK GBS S 2EEE (1 =2+)

Two Semesters.”2 hours per week (1 class)

EENS (Content of Course)
IR, BRA RIRBOIRREICIS T 28708, AT, MlaAdws. Bis+ L5k ORI b e T
B BURENFEZICNT 2 2 LIk T LUV TR ST E 7o, BRRIIZE & LT e 2 6t L T, @2
Wr YRS T 272 011%, BRIRT — % O EZ BT 5 2 L BAIC e D, S HIT, FRIR & BTt 0
PR 2 A RIS R - BRI 2 A0k & BREN R S D, AR TIE, D - AR IR O R B O EE 2 W &
IR R OFHMEZ BT 5 & & b, B O - o BRI B3 2 BT B I DWW TRl T
é o
The underlying mechanisms in the pathogenesis of various diseases have been investigated at molecular
level using current scientific methodologies, including molecular biology, cellular biology, genetic
engineering and immunocytochemistry. It is essential to understand how to evaluate clinical data in
order to integrate clinical and basic research and then to apply for diagnostic and treatment modalities.
In addition, the knowledge and skills to comprehensively evaluate the results of clinical and basic
research are required. In this lecture, the evaluation methods of the image diagnosis and therapeutic
effects against diseases in the oral and maxillofacial regions will be presented, and pathological analytic
methods for head and neck cancer, hard tissue disease and periodontal disease will be discussed.

#FPEOAR - BRMDBERSE (Homework)
FHEENEICONT, SO UHHEE - BELRR E TN, BEMFHEZELOTHE I &,
About lectures, desirable to check a question with textbook and references beforehand.
- RERIL, BRSSP ERAR LEMER R E RGO b, R —MEEEDDH Tl

After classes, arrange a lecture notebook by handout and references.

FE|5ZEH4E (Specific behavioral objective; SBO)
WFFRICHEFH T D BRI G, & Hl 0B S 2 BRO & LT, M - SHEEE Ik O %R B O B2 & 15RO
FIAM A F K ONBHSEE e SO - i AR BT D IR BRI IE I DWW T O SEAEEE 2 BlfR 95,
SOB in this lecture, understand the evaluation methods of the image diagnosis and therapeutic effects
against diseases in the oral and maxillofacial regions, and understand pathological analytic methods for
head and neck cancer, hard tissue disease and periodontal disease.

%8 (Recommended References)
DIRIRERTT O RN TA Y (AT 4 s A R« f X —F 5 F)L) Gerald M. Fuller. Dennis
Shields (&) . Il i (EZER) JIAS 8 1Z2> (FR) Molecular Basis of Medical Cell Biology (Medical Science
International) , Gerald M. Fuller & Dennis Shields

MDD A% (Grading System)
- ik
Student attitude toward the lectures
- FLIRFER

Written examination

BIEIZY->THBER (Requirements and Restrictions)
- WFGEEHE 2L T, BB RE X< Bile 2 &,
Students should prepare their research planning and carefully search the related papers.
- WFIRIENS L EATEO B R Z BT 5 2 L,

Students should thoroughly understand the meanings of research and analytic methodologies.
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Introduction to Clinical Evaluation

[FH]

[ Bz H T 24 LBl
1 | 4/15~19 B OBENTLE D MIEIRE 1 fif] e
2 | 4/22~26 B DR ENI A O MBI RE 2 fif] WFgeE
3 | 5/07~10 e OB ENI{E S MuElfE 3 fi] i g
4 | 5/13~117 B DR EN A O MBI RE 4 fif] e
5 | 5/20~24 W OBENIAE O MILENRE 5 fi] i e
6 | 5/27~31 Bl e R RN ] i i
7 | 6/03~07 1 PSR g A7 HE BTG 5 FE i 1 fi] =R
8 | 6/10~14 11 2SN Bk B A s RE AT 15 S il 2 fi] i
9 | 6/17~21 1 PESM R g S T3 RE BAMG 15 i 3 ] i i
10 | 6/24~28 O WESMEH i AR T REFTAT V2 FE AR 4 fif] I
11 | 7/01~05 FeekEitg AR 1 (Helical CT) M e
12 | 7/08~12 Pk R AR 2 (1P, CCD, CBCT) 5] =i e
13 | 7/22~26 FeekEitg AR 3 (Ultrasound) M e
14 | 8/19~23 FREk B R AR 4 (MRD) M e
15 | 8/26~30 Pk R ARG 5 (PET/CT, SPECT) H WFgE=
*BAGEH  FEPHMEARFAHYZE LTI L, IBEMRNICZHET D2 L,

[BKH1]

[ Bz H T 4 Bl
1 | 10/07~11 HHIEHE & BRI RE 1 (LI i
2 |10/21~25 SHFERE & BHIf RS 2 (L1 I
3 | 10/28~11/1 | ZpkhE & B HE 3 (L e
4 | 11/05~08 SHHEHE & BRI HE 4 (LI e
5 | 11/11~15 SHFERE & BHIFZHE 5 (LI I
6 | 11/18~22 EGREMGR 1 (N 7~ XBREE) N H WroeE
7 | 11/25~29 AR 2 (PMNE XS E) N H B
8 | 12/02~06 g B R 1 PN H e
9 | 12/09~13 g e R 2 N H e
10 | 12/16~20 R IF B R B A9 R AT S A 9 e
11 | 01/06~10 & 1 bl B ER A RE R A A A 1 5 e
12 | 01/20~24 & 1 i R R RE R A kAR 2 % e
13 | 01/27~31 & 1 o R R DR RE AT A R 3 5 B
14 | 02/03~07 RN 2 o X7 B OF S I

*PREH - AN AR ZAYEE LB L, BEMHMNICZHT L 2 L,
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Clinical Evaluation Lab I

#HLHE (Instructors)
oo IiHA—=, WMEEEIE. BAB. AEE—
Professors: Kazuhiro Yamada, Norimasa Okafuji, Akira Taguchi, Keiichi Uchida
HEHEZ - B2 LA
Associate Professor: Toru Kageyama
i A T35

Lecturer: Xianqi Li

BERS /BB (Subject/Credit)
BeRME 4 BT
Required selection 4 credits

W& ER (Applicable Years)
2 IR

Znd year

BB BUEM (O0<) # (Semester)
KK GBS AR (2 2+)

Two Semesters.” 4 hours per week (2 classes)

#EENANZE (Content of Course)

HEZWNT, VTR B bR BB T 27200 AN FETH D, £z, BEGRZWIX, BARNELZFE

ﬁﬁﬁ‘é 7-® Devidence-based medicine (EBM) #AEEET 270D DOEBELRTA T ALATH D, ﬂx%%ﬁ: — 2B
SN IXEBM & EET 5 72D O EHGZ W O BEe & HiEE2 5O, ZWnEIC O OWTERNFIELZ @ L CTEET

E)

Image diagnosis is a valuable way to objectively evaluate biological changes. Further, it is an

important item to build up evidence-based medicine (EBM) for assessing clinical pathology. In this

experimental course, participants will learn the theory and methodology of image diagnosis for

performing EBM and master the diagnostic method thorough experimental practice.

ﬁﬁ*—'ﬁ%‘@lﬂ@ FEIOB%% (Homework)
HAKIZOWVWT, o202 UHBEE - BELIRR E TR, BMFHEELHTEL 2 L,
About lectures, desirable to check a question with textbook and references beforehand.
- RERIL ﬁ%%/ — M EHARLEMER e E2#Gi0 L, R/ — b eEdbH b,

After classes, arrange a lecture notebook by handout and references.

H|:ZEB4E (Specific behavioral objectlve, SBO)
EBM % FEET 572D OBGZW OMG & HiEEZEAE L, ZENEIC O W TERNFIELE L CHET 5,
SOB are to learn the theory and methodology of image diagnosis for performing EBM and master the
diagnostic method thorough experimental practice.

%% £ (Recommended References)
ST ST 7 A4y (AT 4L e AT AR« 42 H—F 2 aF ) Gerald M. Fuller. Dennis
Shields (&) . I B (BEER) A 8 1Z75> (BR) Molecular Basis of Medical Cell Biology (Medical Science
International) , Gerald M. Fuller & Dennis Shields

ﬁifﬂﬁﬁ@ﬁ;ﬁ (Grading System)
X u%’ﬁi F]._,
Student attitude toward the lectures
- FLIRFER

Written examination

BIEIZY->THEBER (Requirements and Restrictions)
RO ZA PV ERQITRE L, BELE X< HeZ &,
Students should prepare their research planning and carefully search the related papers.
- WFICIERE L fENTIE D BER 2 0BT 5 2 &,

Students should thoroughly understand the meanings of research and analytic methodologies.
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Clinical Evaluation Lab I

[FH]

[ e H T 4% S

1 | 4/15~19 W OB IR FH 1 fi] i g
2 | 4/22~26 g ORBE)ERFE 2 fif] e
3 | 5/07~10 OB E) ERFH 3 fi] i
4 | 5/13~17 ey DR B EERFH 4 fi] g i
5 | 5/20~24 e OB E) ERFH 5 fi] g i
6 | 5/27~31 11 PES B R I RERMVE DR R 1 fi] i =R
7 | 6/03~07 AN B R s RE R AT 5 O AP JE L 58 2 fif] WFgeE
8 | 6/10~14 O PSR G R I3 REREAIR VA D RIFFENT 48 3 fi] =R
9 |6/17~21 H AN} B AR RE AT O BFJE N5 4 fif] WFgeE
10 | 6/24~28 H AR} B AR RE A 15 O AP JENEZE 5 fif] s
11 | 7/01~05 kBT IESI R (Helical CT) M 0 TFgeE
12 | 7/08~12 FERR AR A SR %S (CBCT) H FgEE
13 | 7/22~26 BRI RAAFZE L% (Ultrasound) H WFgE=
14 | 8/19~23 Rk B R AL ZE (MRD) H FgEE
15 | 8/26~30 Bk G AT A ZE % (PET/CT, SPECT) H WFgE=

*PHEEH - A AN AR ZHEYBE LT L, REMMNICZHET L2 L,

[FkH1]

[ Bk H T 4% SET

1 | 10/07~11 K& E R R BT 1 (L1 I
2 |10/21~25 & E o BRI I HE 0T 2 (LI e
3 | 10/28~11/1 | FEIE s REEEERE3 AT 3 (L e
4 | 11/05~08 F& E R IR 0T 4 (LI e
5 | 11/11~15 & E o BB R 04T 5 (LI B
6 | 11/18~22 A R 1 N H B
7 | 11/25~29 G EEAT R 2 N H WroeE
8 | 12/02~06 g EMRR 1 (DN, AAbE) P H e
9 | 12/09~13 mgHaEMR 2 (CT, MRI) PN H e
10 | 12/16~20 G IF BB B PT BE AT A PR AR 1 9 e
11 | 01/06~10 & 1 b RS A RE R A A JE N 5E 2 5 e
12 | 01/20~24 & 1 B BRI HE R A - 784S 3 5 B
13 | 01/27~31 & 1 B R R RE R A A TR R 4 % e
14 | 02/03~07 HEOMAE oM H T4 1 ES TFgeE
15 | 02/10~14 H R OMAL O H T8 2 S W

*PEH C SEVNBEARZAYEE LI L, EMFNICZHET L Z L.
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Clinical Evaluation Lab II

#HLHE (Instructors)
oo IiHA—=, WMEEEIE. BAB. AEE—
Professors: Kazuhiro Yamada, Norimasa Okafuji, Akira Taguchi, Keiichi Uchida
HEHEZ - B2 LA
Associate Professor: Toru Kageyama
i A T35

Lecturer: Xianqgi Li

BERS /BB (Subject/Credit)
BeRME 4 BT
Required selection 4 credits

W& ER (Applicable Years)
3R

3rd year

BB BUEM (O0<) # (Semester)
KK GBS AR (2 2+)

Two Semesters.” 4 hours per week (2 classes)

EENA (Content of Course)
ARFEBRTIX, PEEIR O EFAEAR - MO R B b 43 B L 7 /R & OBE Sl 2 V¢, a1,
fEH&%#E 34’ NAA T EDFRBLE ST EM T MY R O AR b AT L. & O By
A Do
In this experiment course, expression of oncogenes, cell antigens and cytokines is analyzed by
molecular, cellular biological and immunohistochemical methods using normal tissue and cells from
the oral region, isolated from clinical samples, and established cultured cell lines in order to acquire
the basic analytical techniques.

ZHFEFBONS - REIOB%X% (Homework)
CHBARICOVT, HONLOZEE - ZELERE THA, HMFHALE LD THELZ L
About lectures, desirable to check a question with textbook and references beforehand.
CEEHIT. BB — N ERE LRAEE R SRS b, BB — N EEEDDH L,

After classes, arrange a lecture notebook by handout and references.

H|ZEB4E (Specific behavioral objective; SBO)
1 e RE B oD T B LA « MASCRRERADER D B 23 B U 7Lk B O aia & VT il s, Milabtl, Y1 b
73 A VIR EDOFRBLE ST MRAEY TR O MR L B AT L. 2 ORI R A BT 5,
SOB in this course, understand the basic analytical techniques from the analyzed expression of oncogenes,
cell antigens and cytokines by molecular, cellular biological and immunohistochemical methods using
normal tissue and cells from the oral region, isolated from clinical samples, and established cultured cell
lines.

%% E (Recommended References)
DIRIRERTT O RNTA Y (AT 4V« A R« f X —F 3 FL) Gerald M. Fuller. Dennis
Shields (&) . A JIfE (BER) JIAS#E, 122> (FR) Molecular Basis of Medical Cell Biology (Medical Science
International) , Gerald M. Fuller & Dennis Shields

ﬁifﬂﬁﬁ@ﬁ;ﬁ (Grading System)
ZamiRne
Student attitude toward the lectures

+ FLaREAER

Written examination

BIEIZY->THEBER (Requirements and Restrictions)
PO Z A PN ERRICRE L., BB E L <File 2 &,
Students should qulckly decide on a research theme and carefully study the related resources.
- WFFEIENS LT IR OB EE ORI 5 2 &,

Students should thoroughly understand research methodology and analysis.
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It PR B ETATG - Bk 1T
Clinical Evaluation Lab IT

(&3]

[ B A T— HY LBl

1 | 4/15~19 /NEN & RN T O RSB FEER 1 fif] e
2 | 4/22~26 /NEY & RN T e DO RSB 2R 2 fif] WFgeE
3 | 5/07~10 INEN BT R ORSENEER 3 fi] i =R
4 | 5/13~17 /NEN & RN T e O RSB FEER 4 fif] e
5 | 5/20~24 /NEN E BT R ORSENEER 5 fi] i =R
6 | 5/27~31 1 e S BHER PRI RERFAm A DAL 1 fi] g i
7 | 6/03~07 1 PESBHER PR I RERHM A DA JE 2 fi] =R
8 | 6/10~14 1 SN B} B A RE AT A O BFSE 3 fi] i
9 |6/17~21 1SN} B R 99 REREAI L O WFSE 4 fif] WFgeE
10 | 6/24~28 1 eSS AR i REFEAT V5 DO AFFE 5 fif] I
11 | 7/01~05 O R AR E 2R 1 M e
12 | 7/08~12 R R E 2Bk 2 M 0 e
13 | 7/22~26 O AR E FE R 3 M e
14 | 8/19~23 O AR E 2k 4 M e
15 | 8/26~30 R R E JEBR 5 M 0 e

*PHEEH - A A AR ZHEYBE LT L, REMMNICZHET L 2 L,

[BKH1]

] Bz H T 0203 il

1 | 10/07~11 & AE RS A AT 1 (LI i
2 | 10/21~25 & AE SRR SAT 2 (L e
3 | 10/28~11/1 | F&IEREHERL 34T 3 (L e
4 | 11/05~08 & A R RS AT 4 (LI e
5 | 11/11~15 F& E g RHEIL S 4T 5 (L1 e
6 | 11/18~22 R ARNT - ST iERERR 1 N H e
7 | 11/25~29 RN - o iEER 2 N H B
8 | 12/02~06 EHRARHT - ST IEMR 3 PN H e
9 | 12/09~13 R ARNT - ST iERER 4 N H e
10 | 12/16~20 R IF PR B 93 BE AT - 0 AT 1 9 e
11 | 01/06~10 & 1 g B R A RERTAM 750 AT I 2 W e
12 | 01/20~24 & 1 R R RERE A 750 AT IS 3 9 e
13 | 01/27~31 G 1 o R R DR RE AT o AT I 4 5 B
14 | 02/03~07 A DYENE D AT 1 = I
15 | 02/10~14 AR DTENE D AT 2 = I

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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I8 R AR R - 3

Clinical Evaluation Practice

HLH A (Instructors)
O IIH—S, MEREIE., HOB, NEE—
Professors: Kazuhiro Yamada, Norimasa Okafuji, Akira Taguchi, Keiichi Uchida
HEHEZ B2 LA
Associate Professor: Toru Kageyama
iORT o 2R

Lecturer: Xianqgi Li

BERS /BB (Subject/Credit)
BIRMME 4 HAL
Required selection 4 credits

FRER (Applicable Years)
RECE/
3ra year

BAsREH, B LR (av) # (Semester)
BB @%) 2 (1 =2+)

Two Semesters.”2 hours per week (1 class)

#BNE (Content of Course)
R AR B, fﬁ‘éoﬂifﬁ‘é aE - RO BERE O B A A R 2 AT E’?é"}iﬂﬂi LTW5, [Al—REIZIBNT
b, BAE *BM'?D*I‘IBEE% DEFEVINZ L - ’ij}(@@ﬁ“@?ﬁ%ﬁ/ﬂ:iﬁ DT b, k- *fHﬂH@@E%%E’Jﬁ@%TE
BT 22 e, WURBRIEOBROTRMAZITO ECTHEREL 2D, S 6T, Wik @EE@TJ_ R 7232 U? &
Lb \{L‘%{?E@F'fﬁ% i, BRI 5 A - SINA RS R TR Tl 5, ATEE CIT, BASAHLGENY
g ik R IR 7!<M*Jr75‘f5 THIE U 72 PESHRH AR S OR LR 2 Al 2 VL T EL&&% fﬂﬂﬂ@#ﬁ ‘5‘4
l\ 77 ARy 0)%}’5@%%{: > R T e O MR RR L R AT L. £ ORI FEZERT 2
&L BTN RE & OBEIC D\Tié‘;o
Clinical pathology is the study of the function of diseased organs and tissues and the characteristics of
cells that make up lesions. The same disease can progress differently or have different prognoses due to
differences in the site of onset and the characteristics of affected cells, and thus determining the biological
characteristics of tissues and cells is important in selecting appropriate therapies and/or assessing
prognosis. Furthermore, in order to develop rapid and pathologically accurate diagnostic methods and
new therapeutic techniques, molecular and cellular biological analyses of diseased cells are essential. In
this course, expression of oncogenes, cell antigens and cytokines is analyzed by cellular biological and
immunohistochemical methods using normal tissue and cells from the head and neck region, tumors
isolated from clinical samples, and established cultured cancer cell lines in order to acquire the basic
analytical techniques and learn their relationships to clinical pathology.

ﬁﬁ*—'ﬁ%‘o) NE - KEIOB%X% (Homework)
HAKIZOWVWT, o202 UHBEE - BELIRR E TR, BMFHEELH T2 L,
About lectures, desirable to check a question with textbook and references beforehand.
EEBIT. RAER R C ARG L. R — N EELDHBI L,

After classes, arrange a lecture notebook by handout and references.

H|ZEB4E (Specific behavioral objective; SBO)
A, MREUR, A R A 7R k‘@%@%%/\%i%%_ R AR 75 K UM i MR AEL AR AL - B L FR AT L
DA FEEERT D L & bITHRRE L OBEICOWTHIRT 5,
SOB in this course, understand the basic analytlcal techniques and their relationships to clinical
pathology from expression of oncogenes, cell antigens and cytokines is analyzed by cellular biological and
immunohistochemical methods.

B%Z%® (Recommended References)
DTMRRAEMET O N TA Y (AT 4 N s A R - 4 X —F 3 )V) Gerald M. Fuller, Dennis
Shields (&) . I M (BEER) JIFS B8 132> (FR) Molecular Basis of Medical Cell Biology (Medical Science
International) , Gerald M. Fuller & Dennis Shields

ﬁifﬂﬁﬁ@ﬁ;ﬁ (Grading System)
Aﬁ,fj’\' F!l:
Student attitude toward the lectures
- FLIRFER

Written examination

BEIZY=>TOEER (Requirements and Restrictions)
RO A ML ERQIZREL, BB LY L HZ &,
Students should quickly decide on a research theme and carefully study the related resources.
- WFIRIENS L RTIE D ERE BT 52 &,

Students should thoroughly understand research methodology and analysis.
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Clinical Evaluation Practice

[FH]

[ Bz H T 24 LBl
1 | 4/15~19 B DR E) BRI 1 fif] WFgeE
2 | 4/22~26 OB B ERREHmIE 2 fi] i
3 | 5/07~10 B DR E) FEEREEAMIE 3 fif] e
4 | 5/13~17 B OB E) FEERFAME 4 fif] WFgeE
5 | 5/20~24 e OB E) EEREFAMIE 5 fi] i
6 | 5/27~31 1 RS R g S T3 RE EAMG Y MR i 1 ] i i
7 | 6/03~07 1 PESM R g A I3 HERTATG 1 MR i 2 fi] i
8 | 6/10~14 1 RS R g S T3 RE EEAMG VA AT i 3 ] i i
9 |6/17~21 1 PSR g A I3 HERTATG L MR i 4 fi] TFoeEE
10 | 6/24~28 O WESMEH G R I REFTAT VA AT 5 fid] I
11 | 7/01~05 OB F o0 iE 1 1 e
12 | 7/08~12 TR o1k 2 H fFgeEs
13 | 7/22~26 OB 7501 3 1 e
14 | 8/19~23 ORI 7ok 4 M 0 e
15 | 8/26~30 OB 75015 5 1 e
*BAGEH A AP ARFAHYZE LT, BEMRNICZ#ET L &

[FKH1]

[ Bz H T 4 Bl
1 | 10/07~11 & AE tBHEIR 2 Wi E 1 (L1 e
2 |10/21~25 e E R EHRE 2 E 2 (LI I
3 | 10/28~11/1 | BEIEHEEHEHEZ WIS 3 (L1 WroeeE
4 | 11/05~08 e E R EHREZ W E 4 (LI I
5 | 11/11~15 FEEwEHRR 2 B 5 (L1 e
6 | 11/18~22 T v 7 AR Rl 1 PN H e
7 | 11/25~29 Ty 7 AR R A 2 N H e
8 | 12/02~06 T v 7 AR R 3 N H e
9 | 12/09~13 Ty 7 AR R i 4 N H e
10 | 12/16~20 & 1 g RS A RE R A - JE A 1 5 e
11 | 01/06~10 & 1 g R A RE R A -0 R A 1% 2 5 e
12 | 01/20~24 | 45 1E g BB AP BBETAM F 2834l % 3 L =
13 | 01/27~31 & 1F o B R BE R A JE S A v 4 4 i
14 | 02/03~07 AR - KRR B R T 1 ES e
15 | 02/10~14 AR« AP BB 3T 2 ES TFgeE

*PHREH - AN AR ZAYEE LB L, REMRNICZ@HT L Z L,
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NELMRH REARAT AT
Introduction to Oral and Maxillofacial Neurophysiology

HLU#E (Instructors)
O Mmmk

Professor: Yuji Masuda

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
14K

1st year

BASEZEHA. BB (<) ¥ (Semester)
AW @) S 285 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEZ®AZE (Content of Course)

BRATEIFHRE SN, BEYE2EIRT 5 &3O D OEREIFWD PHAMRERICE L, BYOMRIZIE LT
MHMEHESEY O FEI A TN D, T O L D ITIHMEE RS & L TR L ORI X 2 HEiHRE 2 528 5 5 23,
IHICINEDFRERRT DAL TH D RMILOTES), FRBRHEDIRE, o F 7 2REEE IOV T
T 5,

During mastication, the sensory information from the orofacial region which project to the central
nervous system regulate the jaw movement in accordance with consistency of food. In this course to
understand the mechanism of mastication, the control of the peripheral and central nervous system are
discussed. Furthermore, activation of neurons, conduction of nerve fibers and the synaptic transmission
which are base units constituting these system are lectured.

EFFEEOANZR - KD BEHRE (Homework)

BRI LT, BEELITCICL TNAEOHERIC L FEFRENT TTPE T2 &,

For each lecture, prepare for tomorrow's lesson for the confirmation of contents from a reference book for
around one hour.

FZEB4] (Specific behavioral objectives : SBO)
MEMEFERE D AEBLE A I = XA L EFHTE 5.

I can explain the physiologic mechanism of the chewing function.

£#E (Recommended References)

- ARHEAEY (EvERD) AMEE (BE)
Standard Physiology (Hyoujyun Seirigaku)
- HEEE OB (EWELW) THES G5

Physiology of masticatory movements (Sosyaku Undou no Seirigaku)

BAEFEMD A% (Grading System)
F AR

Oral examination
BIEIZY->THEBER (Requirements and Restrictions)

Hriz2p L
None
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Introduction to Oral and Maxillofacial Neurophysiology

[FH]

[ e H T 4% S
1 | 4/15~19 NELIETREAS 0D i 5% HEH e
2 | 4/22~26 HIEF B 2 2 HH WFgeE
3 | 5/07~10 NG LA (1) HH =R
4 | 5/13~17 Mg L4 (2) HH H i
5 | 5/20~24 Mg L 42 (3) HH H i
6 | 5/27~31 WE W B )48 & SRS (1) HH =R
7 | 6/03~07 LR e )4 & RS (2) HH e
8 | 6/10~14 WE W B )48 & BRSO (3) HH =R
9 | 6/17~21 LR e )4 & RS (4) HH WFgeE
10 | 6/24~28 WELIE S E) hilE & TS (5) HEH I
11 | 7/01~05 WEL B e N 18 & e (1) HEH I
12 | 7/08~12 NELIE SR B 4R & e (2) HH i
13 | 7/22~26 NELIE BB fil4E) & e (3) HEH I
14 | 8/19~23 NELIE SR B 4R & bdme (4) HH i
15 | 8/26~30 WEL B e N il 18) & e (5) HEH I
*BAGEH S AP ARFAHYZE LT, IBEMRNICZHET L &

[FKH1]

[ BH i H T Y4 S
1 | 10/07~11 WE B E RN I & m Ui (1) HEH I
2 |10/21~25 LIS SE BN AR & &k (2) HEH e
3 | 10/28~11/1 | MHIZIEB)HIHE & & (3) HH e
4 | 11/05~08 WELIER SR iR & &k (4) HEH e
5 | 11/11~15 NELME TR B IR & m i (5) HH e
6 | 11/18~22 NELME TR B hIAE & m i (6) HH e
7 | 11/25~29 FEEITENC I T DGO E (1) HEH e
8 | 12/02~06 EEITENCIS T HIHGOKE (2) HEH B
9 | 12/09~13 EEITENC I T HIHEOKE (3) HEH e
10 | 12/16~20 WHIE L mE s (1) HEH e
11 | 01/06~10 WHIg e (2) HEH e
12 | 01/20~24 WEIE S HE T (3) HEH e =R
13 | 01/27~31 FPEksgRE & IHME (1) HE e
14 | 02/03~07 M PeRksE S IEME (2) HEH e =R
15 | 02/10~14 ek RE & IHIE (3) HE e

*PEH C SAVNBEARZHEYEE LI L, REMFNICXHET L2 L,
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NELVER B REARAT - 2Bk 1
Experimental Oral and Maxillofacial Neurophysiology I

HLHE (Instructors)
E QR 1R N ¢
Professor: Yuji Masuda

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 K

2nd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

WX A EO R E DA SN TR T 22 TEEND, 2O X ) REMRBILR 2 KBNS 2729
OITEVBZZCFEBFLER, S O IZIXIHME A B K 3 KL O 72 & OERERIE 5 ORERDN LE & 7 5, FEHEE
ROPWNEEH T, T O DAEMEN e FEREEZEET 5,

Mastication is a complex behavior integrating functions of many organs. To estimate such complex
phenomena objectively, observation of behavior, recording of jaw movements and recording of biological
electric signal such as the electromyogram and the electroencephalogram etc. are needed. Including
handling of experiment equipment, these physiologic experimental methods are learned.

#BFEOANE - KD BHEZ%E (Homework)
KBRIIXH LT, BEEHELICICL THNAEOHERIC 1 FERENT TTPE T2 &,
For each lecture, prepare for tomorrow's lesson for the confirmation of contents from a reference book for
around one hour.

FZEB4& (Specific behavioral objectives : SBO)
NEIEHE RE D AR B R ERROTIE A B TE 5.

I can explain the physiologic experiment method of the chewing function.

BEZ (Recommended References)
L
None

AAESEED A% (Grading System)
mEEER
Oral examination

BIEIZY->THEBER (Requirements and Restrictions)

Hriz2p L
None
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Experimental Oral and Maxillofacial Neurophysiology I

[FH]

[ e H T 4% S
1 | 4/15~19 gL E RN FLekE (1) 4 e
2 | 4/22~26 IHIEEE RS (2) HH e
3 | 5/07~10 MG EE) Foskik (3) HH =R
4 | 5/13~17 HIELE R FLekE (4) 4 e
5 | 5/20~24 WHIEEE ek (5) HH WFgeE
6 | 5/27~31 AR EEmR (1) HH =R
7 |6/03~07 HEREEMmR (2) HH H i
8 | 6/10~14 MM AL AR AR (1) HH =R
9 | 6/17~21 WELRER A e (2) HE WFgEE
10 | 6/24~28 WHAE A A A X] (3) HH i
11 | 7/01~05 WAL A X (4) HEH I
12 | 7/08~12 WHIE A A e X] (5) HH i
13 | 7/22~26 Mo Ecex (1) HEH I
14 | 8/19~23 Mtk (2) HH e
15 | 8/26~30 Mo Eeex (3) HEH I
*BAGEH - S AR ALY HE LI L, BEMIRNICZ T 52 &,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 KA figiE (1) HEH e
2 |10/21~25 IR RARE (2) H H e
3 | 10/28~11/1 | KA#E (3) HH e
4 | 11/05~08 P ESRIEE (1) HEH e
5 | 11/11~15 PN ESRIEE (2) HEH e
6 | 11/18~22 s RLER (1) HEH i
7 | 11/25~29 s EALELe (2) HEH e
8 | 12/02~06 s EALRLER (3) HEH e
9 | 12/09~13 H—=o—no iEEiEesk (1) HEH e
10 | 12/16~20 H—=a—o o iEEinek (2) HH e
11 | 01/06~10 H—=a—uo iEEinek (3) HH e
12 | 01/20~24 H—=ao—o UiEEGek (4) HEH TFgeE
13 | 01/27~31 H——=a—n ghErek (5) HE IEE
14 | 02/03~07 H—=ao—o UiEEGiek (6) HEH TFgeE
15 | 02/10~14 W= —o imEhinek (7) HE e

*PEH C SEVNBEARZHEYEE LR L, HEMFNICXHET L Z L,
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NELVEI B REARAT - SR BR 1T
Experimental Oral and Maxillofacial Neurophysiology II

HLHE (Instructors)
E QR 1R N ¢
Professor: Yuji Masuda

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

AR, B4 (ov) # (Semester)
B GEsE) SHARER (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)

SH P ERERE (250~ 2 il S 2 50 5 72 DT, ARSI R DR EIZ N2 B 8 D, MmN D IMERICE S | 58
N PSRRI BE 59~ 5 B MERAL O AR RIS BRIC X T~ D MGk &2 2D B, EALD O A LTI, Mk
PRGNSR 72 & OMRRAE P ERFIEZEST 5,

To understand a control system for function of the orofacial region, a role of the central nervous system in
this system have to be known. The knowledge for a basic function of brain from the higher brain to the
brainstem participating in orofacial function is learned. Neurophysiological experimental technique such
as brain stimulation, brain lesion and recording of neuronal activity are studied based on that knowledge.

#BFEOANE - KD BHEZ%E (Homework)
KBRIIXH LT, BEEHELICICL THNAEOHERIC 1 FERENT TTPE T2 &,
For each lecture, prepare for tomorrow's lesson for the confirmation of contents from a reference book for
around one hour

FZEB4& (Specific behavioral objectives : SBO)
NE g HE RE D AL B e ERROTIE A T & 2,

I can explain the physiologic experiment method of the chewing function.

BEZ (Recommended References)
L
None

AAESEED A% (Grading System)
mEEER
Oral examination

BIEIZY->THEBER (Requirements and Restrictions)

Hriz2p L
None
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NE M REARAT BRI

Experimental Oral and Maxillofacial Neurophysiology I1

[FH]

[ Bz H T 245 ST
1 | 4/15~19 JHPEEBIEALE (1) HEH e
2 | 4/22~26 TN SEEAE (2) 4 IR
3 | 5/07~10 M EALE (3) HH i
4 | 5/13~117 M IEALE (4) HEH e
5 | 5/20~24 ~A7aZATYVA (1) HH W=
6 | 5/27~31 ~Ar7aZAT VA (2) HH H iEiE=
7 | 6/03~07 ~A7aXAT YA (3) HH W=
8 | 6/10~14 WIET — Z s (1) HEH e
9 | 6/17~21 WET — 2 ik (2) HH =R
10 | 6/24~28 WET — 2 ik (3) HH e
11 | 7/01~05 WIET — & s (4) H H i
12 | 7/08~12 WET — 2 ik (5) HH =R
13 | 7/22~26 WIET — & s (6) H H i
14 | 8/19~23 WET — 2 ik (7) HH e
15 | 8/26~30 WIET — & fifpris (8) H H i
*BAGEH - A AP ARFA Y ZE LT, BEMRNICZHET L &

[BKH1]

[ Bz H T 24 il
1 | 10/07~11 NS HE (1) HEH e
2 | 10/21~25 AR HHE (2) HH e
3 | 10/28~11/1 | K& DME (1) ¥ H i
4 | 11/05~08 A RE (2) HEH e
5 | 11/11~15 AR ERERA (1) HH e
6 | 11/18~22 NP ERemA (2) H H e
7 | 11/25~29 AR ERERA (3) HH e
8 | 12/02~06 WERR & - BT (1) ¥ H g
9 |12/09~13 WER R - oA (2) HH e
10 | 12/16~20 AR AED (1) ¥ H s
11 | 01/06~10 AT ED (2) ¥ H s
12 | 01/20~24 AT 1ED (3) HEH HFeEE
13 | 01/27~31 FAREI R ED (4) 4 FoEeE
14 | 02/03~07 AT ED (5) HE B
15 | 02/10~14 AR ED (6) 4 5T

kPR H - A AN AR ZAYEE LFE L, BEMFENICZHmT L2 L,
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NELMRH REARAT
Laboratory Oral and Maxillofacial Neurophysiology

HLUHE (Instructors)

o HEmBR
Professor: Yuji Masuda

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BAEEHA. Bl (0<) ¥ (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)

HIEHERE 8> 2 WX Z ORI S AT A Z R 3 5 7o DI MBI ERFHROME, 77— 2 G, 7 —# B L
T2 ORI E 2 EBEOM @ L CGRR L, BST 5, £ODITE, BIES. B, HEHar e
EHix OONEZERT D, £, BEIZS CT, MR FESS AR TIER E O/ - S48
T2

To construct the experiment which will elucidate the mastication and/or the control system, the
experimental planning, data acquisition, data analysis and interpretation of data are necessary. Those
are studied by performing the actual experiment. For the experiment, the analysis of waveform, image
analysis, a statistical analysis are required. In addition, the histological technique or the technique of

molecular biology has to be learned if necessary.

EFFEEOANZR - KD BEHRE (Homework)
BRI LT, B2EELZILICL TNEORRIC 1 FFERENTCPE+T L2 L,
For each lecture, prepare for tomorrow's lesson for the confirmation of contents from a reference book for
around one hour.

FZEB4& (Specific behavioral objectives : SBO)
MRS REIC 31T 2 B Z A BRI T X 5,

I can elucidate the problem in the chewing function physiologically.

BEZ (Recommended References)
L
None

AAESEED A% (Grading System)
M BHE R
Oral examination

BIEIZY->THEBER (Requirements and Restrictions)

Hriz2p L
None
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NEL MBS B REARATT T

Laboratory Oral and Maxillofacial Neurophysiology

[FH]

[ e H T 4% SET
1 | 4/15~19 E MR REREAE (1) HEH e
2 | 4/22~26 NI RERT (2) HE e
3 | 5/07~10 NSRS REREAE (3) HEH e
4 | 5/13~17 NE IR RE R (4) 4 e
5 | 5/20~24 NH M RERTA (5) HH WFgeE
6 |5/27~31 BN R (1) HH i
7 | 6/03~07 s EREE (2) HH e
8 | 6/10~14 BN (3) HH i
9 |6/17~21 s EREE (4) HH WFgeE
10 | 6/24~28 BN (5) HH i
11 | 7/01~05 HUEBRHE (1) HEH I
12 | 7/08~12 HOEERHE (2) HH i
13 | 7/22~26 HUEB G (3) HEH I
14 | 8/19~23 HOEERHE (4) HH e
15 | 8/26~30 HUEBRHE (5) HEH I
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ Bk H T Y4 SET
1 | 10/07~11 WHIE BB 5 M Pekne O FFAm (1) HEH I
2 |10/21~25 WEME S8 5 P Re O R (2) HEH e
3 | 10/28~11/1 | MHWRIZ %4 % AEpgne OFHl (3) HEH B
4 | 11/05~08 WM S22 5 P e O R (4) HEH e
5 | 11/11~15 NEME B 5 DR RE DTN (5) ¥ H WFIESE
6 | 11/18~22 WELWER )80 O Fh TR B Al (1) HH e
7 | 11/25~29 WELWES i 080 o0 #h R TE BT AT (2) HEH e
8 | 12/02~06 WELWER )80 O FR TR B E Al (3) HH e
9 | 12/09~13 WELWES i 4080 o0 #h T BT A (4) HEH e
10 | 12/16~20 WELWER )80 O FR R TE B E Al (5) HH e
11 | 01/06~10 LI Z5eh 3 2 phpk il o1& E) (1) HEH I
12 | 01/20~24 WELIER L2 5eh 3 2 ph il o1 E) (2) HEH e =R
13 | 01/27~31 NI Z ek 3 2 phdk il o1& E] (3) HH e
14 | 02/03~07 WELIER L2 5eh 3 2 ph il o1 E) (4) HEH e
15 | 02/10~14 NELRER (69 2 il i o && (5) HH e

*BHEH - A EVNBE AR HYNEEA &

AL, fREHIRNICZET D 2 &
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Introduction to Orofacial Neuroscience

HLHK KR (Instructors)

BOR o EARL A )k o
Professors: Tohru Shibutani, Eiji Kondo, Junichi Kitagawa
WEHCT - TR

Associate Professor: Osamu Tadokoro

i Bl LR, BRAHER, MEERART

Lecturers: Kiichi Taniyama, Masayo Okumura, Shumpei Unno

BERD /B (Subject/Credit)
BIRLE 4 BT
Required selection 4 credits

WHRER (Applicable Years)
1Rk
1st year

BRREFHA B LM (3<) # (Semester)
- KM (EsE) W 2B (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEEMNZE (Content of Course)

P (RPRAF D BEBEZSEIT S L C AR REMEAE & B L C U 2 MBI >\ Tl 5, — ORI
BRI R VB 247 L Ch D |, WA RO SRS b 5 12 T/ <« I D AEBLE . RS & Oy 7
27 POBERRER, AKROMEHMEIROMIIZIEL T2 KROEE AT EGRICIE, Sno
B TRIE TR L OS5 7 — & DRRET & BIR, 211 & ORI IS\ 72 872 5 BIE O RE & R % HF%E

FEDONMBREBERFSED Z LRDOND, TOTDITIE, ZAMRER LRV EZ I L HHET 56
NEBHT 5= ERUETH S, A CIt, A BLe 2 MEREHE O H 7 b BRT 5 %I OV CIAEL
SEOMBIT T DFERR E 2B LT, FANE EWICIERE LR E L, FREHET 2 FL 75,

It is human nature to be curious about such things as why some things feel good and others hurt; how we
see and hear; how we move; how we feel a somatic sensation enables our bodies to ache, to chill, and to
know what its parts are doing. These mysteries are starting to be unraveled by basic neuroscience
research, and conclusions of this research are the subject of this lecture. Historically, the scientists that
devoted themselves to an understandin%of the nervous system came from different revolution came when
these scientists realized that the best hope for understanding the workings of the brain came from an
interdisciplinary approach, combining the traditional approaches to yield a new perspective. We begin our
adventure with a brief tour of neuroscience. What have scientists thought about the brain over ages?
Who are the neuroscientists of today, and how do they approach studying the brain?

£ZHEFEOAE - KHNODEXF (Homework) ‘

RERITHMER R EZRG LT/ — MCE LD BP0 Tholc b ZAIFISEEETER T L,
I read distribution documents carefully and, after a class, summarize it in a note, and review the place
where understanding was insufficient with reference books.

F|3Z B (Specific behavioral objective ;SBO) ) )

RN DOBRBEZEAL T U 2 M s BN AR [ DV CERAE U, B R0 AR JE3RRE O % & o 9e 2 HEtE 5 7=
DO REAERFT D,

I understand a neuromodulation control structure to grow by the environmental change inside and
o}tlltside the living body and acquire a policy to promote setting and the study of a voluntary research
theme.

B%2E (Recommended References)

- DEBRTR OBZW SRR A K7 v 7 (EfEEHR) _ L o
Neuroscience Exploring the Brain, Bear, Connors, Paradiso (Williams &Wilkins)
Textbook of Pain, Wall, Melzack (Churchill Livingstone)
* Okeson TMD, Okeson ; KAESC, FOlEIE—FR (EE#EIEHIIR)
TMD, Okeson;H. Yatani,K. Wajima (Ishiyaku Publishers)
- OFP & 51 %A OMH TR o 1= & X (o, JHIHET, SRR IWERS (24 2T vt A )
- BRI TR, e FRE, fRIS IR, (EEEEERR) \
« F ORI Z OIS —REERT O 728> O OWEERRITR N> R 7 7 — el HEZERE GKREE)
AN S LON LIRADIRIK  EHERIC L 5 RHBEE ORFEAEES £ OMIRE A =X 4
mHE—, —FEh, &8 W (VAT v'C AR
Dental Anesthesiologv7th edition. H. Furuva et.al (Ishivaku Publishers)
Treatment and prescriotion for the pain -Handbook of Orofacial Pain for Dentists-Nagasue shoten(Osamu Nakanishi.
Shunii Shiiba) Management of numbness and pain in dental vractice auintessence publish (Kenichi Fukuda. Tatsuva
Ichinohe. Yuzuru Kaneko) Treatment and vrescrintion for the nain -Handbook of Orofacial Pain for Dentists-Nagasue
shoten(Osamu Nakanishi. Shunii Shiiba) Management of numbness and pain in dental practice quintessence publish
(Kenichi Fukuda, Tatsuya Ichinohe, Yuzuru Kaneko)

BAESEMD A% (Grading System)
M9ERAR - BB IC X 2R BB 21172 5,

We will judge students by an oral examination and a written examination.
E(?(Z L=->THOHBER (Requirements and Restrictions)
2L

None
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Introduction to Orofacial Neuroscience

[FH]

[ Pk H T FH 21938 SET
1 | 4/15~19 JRFTREERE OB 1 A i
2 | 4/22~26 SR FTREESE O VE BT 2 A i
3 | 5/07~10 IO A=A L1 4611 i
4 | 5/13~17 KEIFD AT =X 2 ol IR
5 | 5/20~24 IR A T = A I 3 4611 i
6 | 5/27~31 EIFED AT =X I 4 ol s
7 | 6/03~07 PEIRIFZE AR 1 EEREN) & AT 1 44l e
8 | 6/10~14 PEIRIFZE AR 1 0 EEREN) & AT 2 44l WFgeE
9 |6/17~21 PEIRAFTE NP 1« FEBRENY) & MRNTEBAT 3 &40 e
10 | 6/24~28 PIRAESE AP 1 FEBRENY) & fRATIEL 4 H Pr FgEE
11 | 7/01~05 PEIRMFZE AR 1 EBRENY) & AT 5 H AT s
12 | 7/08~12 FAREL AR e e
13 | 7/22~26 AH AU O fil & 4011 I
14 | 8/19~23 IHEVEN I ORT E5g I
15 | 8/26~30 T ADE X 12y W
*BAGEH - S EVBRE AR ALY B LI L, BEMRINICZ#ET 52 L,

[Fk391]

] Bk H T 21938 SHt
1 |10/07~11 A5 ER B A I
2 | 10/21~25 DR O HAEE 1 A W
3 | 10/28~11/1 | [LEEX D HpgE 2 A W
4 | 11/05~08 IR O A 1 4011 i
5 | 11/11~15 PEIRE O il IR 2 el e
6 | 11/18~22 P IR D HI A 3 4011 WrgeEE
7 | 11/25~29 FEIEIFZE AP 2 ¢ PR RS 1 4 TFgEE
8 | 12/02~06 FEIRIFZE AR 2 1 PR An RS 2 sl e
9 |12/09~13 FEIRIFZE AR 2 1 PR As EERERS 3 S| e
10 | 12/16~20 FEIBIFZE AP 2 ¢ PR ERERS 4 AT i
11 | 01/06~10 FEIRIFZE AR 2« WS RS 5 LAY e
12 | 01/20~24 WE T SIS 1 461 e
13 | 01/27~31 T T A 2 4611 I
14 | 02/03~07 Ji S A 1 By TFgeE
15 | 02/10~14 Jii TS A 2 By TFgeE

*PREH - A AN AR ZAYEE LFE L, BEMHENICZHmT L 2 L,
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Orofacial Neuroscience Laboratory 1

HLHE (Instructors)
B WAL s T db)I—
Professors: Tohru Shibutani, Eiji Kondo, Junichi Kitagawa
HeHFR - HTiR
Associate Professor: Osamu Tadokoro
o Bl LR, BAHER, MR

Lecturers: Kiichi Taniyama, Masayo Okumura, Shumpei Unno

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 IR

2nd year

BB BUEM (O0<) # (Semester)
K (GBE) B4R (2 29)

Two Semesters,” 4 hours per week (2 classes)

#EANZA (Content of Course)
FERENV) OIY N, EER 1L EICOWTIRS FOHCOMRET —~ IUSH TE 2 ERGFIEEZBRT 5, £
7o, BRI FEOEARFEIZONTH RS,
Students study about management of animals and many research techniques. In these practices,
students try to find a new way out for our research. In addition, students master some Dbasic
morphological techniques.

#HFEONR - FMNDBEX%F (Homework)
BRERITI EMERRELZAGH LT/ — MCELO BRI+ ThoTc L 2AIIZEEFEETHEE T2 L,
I read distribution documents carefully and, after a class, summarize it in a note, and review the place
where understanding was insufficient with reference books.

FZE B8 (Specific behavioral objective ;SBO)
FEERE O N EER L, BRFHFEDERFREIZOWTHEMET S,
I acquire the handling of the laboratory animal and understand a basic maneuver of the morphologic
technique.

8%EZE (Recommended References)

s ORI OB EIRETA N7 v 7 (EEEERR)

<N MRREF ARG k- R, EOHEERE (Rt
Introduction of brain and neuroscience, Masahiko Watanabe (Yodosha)

WA T T a—F MR E R (ERARG HRRES)
Approach of Pain research, Masahito Kawatani (Shinkokoeki Publishing)

« TR Z DS —RBHERTO 72O O QBB N K7y 77— iEE, HEERE] OkREFL)

cHWEHZH T D LU SR ADERIR  REHAEIC L 2 MR E# OREMRIESE  ZOxfse A W= A
fEdk—. —FER, &7E W (AT v AR
Treatment and prescription for the pain -Handbook of Orofacial Pain for Dentists-Nagasue shoten(Osamu
Nakanishi, Shunji Shiiba) Management of numbness and pain in dental practice quintessence publish
(Kenichi Fukuda, Tatsuya Ichinohe, Yuzuru Kaneko)

F#ESEED A% (Evaluation of Performance)
LAR— b, DOEERM D 5\ VI3

Report, oral examination or written test
BIEIZY->THEBER (Requirements and Restrictions)
KrizZe L

None
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Orofacial Neuroscience Laboratory 1

(&)

[a] Bz H T 0243 Ll
1 | 4/15~19 FEEREN Y DRI 1 A e
2 | 4/22~26 FEREN) O FRIE 2 A i
3 | 5/07~10 FEERENY) DRI 3 A e
4 | 5/13~17 TEEREIEE =X —1 A WFgEE
5 | 5/20~24 PEERENREE =& — 2 At e
6 |5/27~31 TEERENEE =X —3 A WFgEE
7 | 6/03~07 AEOWN T 1 (3 W
8 | 6/10~14 IO T 2 iEag e
9 |6/17~21 YOI H 1 ol WFgEE
10 | 6/24~28 )OI H 2 ol fFgeEs
11 | 7/01~05 O B 3 461 FgEE
12 | 7/08~12 YO B\ 4 el fFgeEs
13 | 7/22~26 ERESKGEROFE L BN (REAHER) 1 ol s
14 | 8/19~23 AERESGEROJFIE & X EREfhER) 2 e e
15 | 8/26~30 ERESKGERO R L fEX (REAER) 3 ol s
*BRGEH « S EVPE R B LI L, EMMNICZ#ET 52 &,

[FkH1]

] Bz H T 0203 il
1 | 10/07~11 = X APREEAFE AL 1 A i
2 |10/21~25 = X APREERIE AL 2 A e
3 | 10/28~11/1 | = XAhfEHIEENL 3 TR I
4 | 11/05~08 FHESHELAR D B D ] 1 St W
5 | 11/11~15 FRREAR AR DB 0 2 sl e
6 | 11/18~22 FHESHEAR D B 0y 3 St W
7 | 11/25~29 FRREAR AR DB > 4 H T ffFgeEs
8 | 12/02~06 FRREARAR D HL D 0 5 H T ffFgeEs
9 | 12/09~13 PR DI Y > 6 B e
10 | 12/16~20 WD ITIE 1 35 I
11 | 01/06~10 RO I 2 13y W
12 | 01/20~24 OIS 35 I
13 | 01/27~31 R OIERITEN 1 461 e
14 | 02/03~07 R OIERTE 2 461 e =R
15 | 02/10~14 LR OIEARTER 3 e e =

*PEH C SEVNBEARZHEYEE LI L, EMFENICZHET L2 L,
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Orofacial Neuroscience Laboratory II

HL% B8 (Instructors)
BB WA R LM
Professors: Tohru Shibutani, Eiji Kondo, Junichi Kitagawa
HHEFZ - AR
Associate Professor: Osamu Tadokoro
i AD o A UE -, BRI, R

Lecturers: Kiichi Taniyama, Masayo Okumura, Shumpei Unno

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BASEEHA B LER (O0<) ¥ (Semester)
oW GEE) AR (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEEMNZE (Content of Course)
LS, iInsitu N TV A B— a7 EOFEITONVTES,

Students master techniques of immunohistochemistry and in situ hybridization.

#EPEDODANE - O B%%E (Homework)

BRI MERREZRGE LT/ — MCE LD BRI TH-T L TAIBEBEEFTEE T L,

I read distribution documents carefully and, after a class, summarize it in a note, and review the place

where understanding was insufficient with reference books.

H|:ZEB4E (Specific behavioral objective ;SBO)

IERLARIL T, Insitu A TV EFA B =2 g R EOFIEICOVTHET 5,

I understand technique such as immunohistochemistry, in situ hybridization.

BEZ (Recommended References)
L
None

BHESEMD A% (Grading System)
LaR— k~, DR S 5 3R

Report, oral examination or written test
BIEIZY > THOEBER (Requirements and Restrictions)

el
None
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Orofacial Neuroscience Laboratory II

[FH]

[ e H T 4% S
1 | 4/15~19 DRI X2 B A RRIS BT 1 WA =R
2 | 4/22~26 DI X2 B AR RIS ERT 2 M e
3 | 5/07~10 M EZEEC KD B AR RGBT 1 A e
4 | 5/13~17 BT KD H RGBT 2 A e
5 | 5/20~24 M e R OVERL T 5 1 g WFgeE
6 | 5/27~31 M8 F DAERITTE 2 Wy e
7 | 6/03~07 el v OVERL T 15 3 g e
8 | 6/10~14 M8 DAERITTE 4 Wiy e
9 | 6/17~21 SR A 1 e e e
10 | 6/24~28 S HUARYL AL 2 e e
11 | 7/01~05 FPEHUAYL AL 3 ol fFgeEs
12 | 7/08~12 S ARG 4 e e
13 | 7/22~26 {EENFENLRCEk 1 4011 s
14 | 8/19~23 THEEENL Gk 2 461 e
15 | 8/26~30 IEEVEENFLek 3 4011 s
*BAGEH - S AV AR ALY HE LI L, BEMRINICZ#ET 52 L,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 MR b 22 R N BT 1 A1 I
2 |10/21~25 i b e R A\ BHERE 2 g e
3 110/28~11/1 | FRNEEFRE 1 A1 B
4 | 11/05~08 FRIIRNY SR E 2 A WroeE
5 | 11/11~15 FIIRN SR 3 A WroeE
6 | 11/18~22 EHFEREBIEFFEROET AL sl i
7 | 11/25~29 BEER LB FEROTE A 2 4 e
8 | 12/02~06 A FER L BT EROTE A 3 S| I
9 | 12/09~13 BEER LB FEROTE A 4 4 e
10 | 12/16~20 BAFER L B FEROTEERS H Fr s
11 | 01/06~10 BAFER LB T EROTEEN6 H Fr s
12 | 01/20~24 AR & B EROEE AT AT e =R
13 | 01/27~31 VT AER RS 1 4611 I
14 | 02/03~07 T ALk 2 461 e
15 | 02/10~14 T AER ek 3 35 I

*BHEH - A EVNBE AR HYNEEA &
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Seminar in Orofacial Neuroscience

HL%E (Instructors)
OB WAL Asiie . A)i—
Professors: Tohru Shibutani, Eiji Kondo, Junichi Kitagawa
UEHSZ - MPTG
Associate Professor: Osamu Tadokoro
i Ah o A LE -, BRATHEIC, MR

Lecturers: Kiichi Taniyama, Masayo Okumura, Shumpei Unno

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BRREFHA. B LM (2<) ¥ (Semester)
KW (GEF) 2K (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEZ®AZE (Content of Course)
PRI ZEIZ O B D BFFE AT O FEARR FHAT DWW THHE T 2,
Acquistion of basic techniques of neuronal experiments:
1. ERAEEFENFE
Electrophysiological methods (extra-cellular recordings, patch clamp technique)
2. PRERAIRUARRRTE (WGA-HRP %)
Horseradish peroxidase tracing technique
3. SRR L
Immunohistochemical technique
4. DTEWFENTE (DNA 7oA, JHFrTuayT oo 7)
Molecular biological methods (cDNA array, Northern blotting)
INOOEEZIE L T, MIEOEARNFEOER LA T — 2 Zfifr - AT 2N EE D,
Through these practice, I feed ability to analyze the acquisition of the basic maneuver of the study and
various data, and to summarize.

EFFEOANS - KEOHEREFE (Homework)
BREBRITBMER R EZHGFE LT/ — MCE LD PR ThHhoT & ZAIISEEETEET L &,
I read distribution documents carefully and, after a class, summarize it in a note, and review the place
where understanding was insufficient with reference books.

H|:ZEB4E (Specific behavioral objective ;SBO)
PR ZEIZ O I D IFFE AN O AR FHICOWTHEIRE L, 7 — X OfNT HFiE#EST 5,
I understand the basic maneuver of the study technology used for a nerve study and acquire the method
of analysis of data.

B%8E (Recommended References)
- =a—n b, Nicholls i, 4 7&iEMAR (&)1EE)
- Core text #ffiFF)5%, Carpenter &, BIFFIER (URJIELE)
* Neuroanatomy Text & Atlas, Martin 3 (Prentice Hall International, Inc)

BAEFEMD A% (Grading System)
LaR— k. DM S 5 xR

Oral examination
BIEIZY->THOEBER (Requirements and Restrictions)
FrlizZa L

None
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Seminar in Orofacial Neuroscience

[FH]

[ B H T 4% S
1 | 4/15~19 JR TR SR D B R A 1 WA i
2 | 4/22~26 Jr T IR 28 52 0D 58 O R A 2 T e
3 | 5/07~10 VR ER 1 ol I
4 | 5/13~17 VR R 2 ol I
5 | 5/20~24 KR PR SR 3 g i
6 | 5/27~31 VR R 4 Wy e
7 | 6/03~07 KIRHIIE 0T 7 e —F 1 44l e
8 | 6/10~14 IR0 7 70 —F 2 i) =R
9 |6/17~21 IR FE 20T 7 a—F 3 44l WFgeE
10 | 6/24~28 IR FE 0T 7' 0 —F 4 480 e
11 | 7/01~05 IR 207 7 1 —F 5 BT =R
12 | 7/08~12 IR TR 2T 7 0 —F 6 BT e
13 | 7/22~26 KT — 2 OB (74 VvH ) ) el fFgeEs
14 | 8/19~23 X T — 2 Ofigtt Gt & INFESEE)) e i
15 | 8/26~30 T — 2 DR el TFgeEE
*BAGEH - S EVBE AR ALY B LI L, BEMIRNICZ T 52 &,

[Fk391]

[ BH i H T Y4 S
1 | 10/07~11 PAERIEIC X D B HEMRIEEh ~ DR 1 A e
2 | 10/21~25 PFIRIC X 2 A ARG EI ~ D 2 A WrgeE
3 | 10/28~11/1 | $AFRIRIC 1 2 B ARG B~ D8 3 A B
4 | 11/05~08 Y O1TEERR 1 ol e
5 | 11/11~15 B O1TE)EER 2 el e
6 | 11/18~22 B4 D1 TE)ERR 3 4011 i
7 | 11/25~29 IR & BRARIGH 1 St W
8 | 12/02~06 PRI & BRI 2 <4 I
9 | 12/09~13 IR ST & BRARIGH 3 St W
10 | 12/16~20 PRI & BRI 4 H Fr I
11 | 01/06~10 PEIRAEST & B ARG 5 H Fr I
12 | 01/20~24 TEEVENLONTIE 461 e =R
13 | 01/27~31 ISENENLT — & OFFEIR 4611 I
14 | 02/03~07 27 AR DT IE By e
15 | 02/10~14 27 ABROIRER 35 I

*PHEH - S AN AR ZHYNEEA &
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Introduction for Evaluation of Orofacial Function

HLHE (Instructors)
O AEBAC
Professor: Tkufumi Kurasawa
i fh B LES, SRED

Lecturers: Takeshi Huji , Takao Kasahara

BERS /BB (SubjectCredit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
14K

1st year

PR B LR (27) # (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)
A RS TIEBA AR OBERE DRI (C 4 B0 RE ) & REMRIR U2 o 2T DM K> TH O WS 2R T T\ %, R
Euu% ZRVCIHME, BT, 572 & OB A EERE OFMIIILE TIXH 223, BUED L Z AMHERE ) TS 2 —i%
[ZFD BTV DRI T IEIZ 22, 1> T EARBY 7250 0 ERSRE O FEME AN BIER O H AL TV D,
This course will give postgraduate students the opportunity to acquire the clinical ability to evaluate the
orofacial function under the Problem Based Learning tutorial system. Evaluation of orofacial function,
such as mastication, swallowing, and phonation, is essential for the dental practice. However, even about
the ability of mastication, there is no generally accepted evaluation method at present. Therefore an
objective evaluation method of orofacial function has been demanded in the clinical dentistry.

EFFEOANSR - KEIDOHEREF (Homework)
CHEBENFTHON U TEZL, MERZEEL TR &,
Preparing the lecture content beforehand, and arranging problems.
CERBIGER ) — M ETIARL, VAR FEERT DS L,

I read a lecture note again after a lecture, and make a presentation report.

HEHE (Speciﬁc behavioral objectives : SBO)
BRI PER Rl BE 9 2 RMIE I C L B AR TR 2 ik & B 5T 5,

I learn basic knowledge necessary for the rating system about the stomatognathic function.

%%i (Recommended References)
FAANERREO T &L 2 DIEH (T 224 7 E 2 Rit)
Stomatognathic Function Analysi, Basic Studies and Applications (Dental Diamond Co. Ltd)
- FHOPERERER LA DO~V A b (BF—HRAD)
Okeson's Management of Temporomandibular Disorders and Occlusion, 3rd ed (Mosby Year Book)

RHEEE M D ik (Grading System)
BONTRR T REBEBE TREL LOGET 2 2 L IR B ZONETHTT 5,
At the final phase postgraduate students will be evaluated by the presentations of their learning
outcomes and discussions.

BIEIZY->THEBER (Requirements and Restrictions)
K TIIRFPE VEER TR A D 1oL U CEIRERE =AML 252 H 20 | R 217 9
XolTfEm N5,
This course is designed to perform a PBL-tutorial for 1st year postgraduate students to study
Introduction for Evaluation of Orofacial Function as one of the core curriculum.
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Introduction for Evaluation of Orofacial Function

[FH]

[ B H T 4% S
1 | 4/15~19 SAMEOREE & 1 &+ e
2 | 4/22~26 SOPEOMHE B 2 = i
3 | 5/07~10 FOPEOHE f 1 B+ s
4 | 5/13~17 SHOPEOREE i 2 &+ IEE
5 | 5/20~24 FHIOPEOREE  FARH 1 &+ e
6 |5/27~31 FHAEOREE TR 2 Al i
7 | 6/03~07 SO PEOREE A WFgeE
8 | 6/10~14 FAOEORKE BR 1 Al i
9 | 6/17~21 FOPEORKRE B 2 Al e
10 | 6/24~28 SOEOKE THIE 1 Al i
11 | 7/01~05 FHOPEORERE THIE 2 gl i
12 | 7/08~12 SAMEOKRE T 1 A FIEE
13 | 7/22~26 FOPEOMRE BT 2 A s
14 | 8/19~23 SAPEOMRE FE 1 A W
15 | 8/26~30 FOPEORERE FiE 2 gl i
*BAGEH - A AP ARFAHYZE LI, IBEMRNICZHET L &,

[FKH1]

[ BH i H T 4% S
1 | 10/07~11 W45 - PR RE D IR 1 &+ I
2 |10/21~25 WA - WHEHE RE D PR 2 &+ e
3 | 10/28~11/1 | W55 - NEIBRRE DR E 3 &+ s
4 | 11/05~08 RAE & BRREREE 1 (S DlEE
5 | 11/11~15 KIE & HEREREE 2 &+ WrgEEE
6 | 11/18~22 KIE & HREbE S 3 g e
7 | 11/25~29 RGTyporvarl aiE e
8 | 12/02~06 RS T7orar?2 g e
9 | 12/09~13 RG Ty a3 aiE e
10 | 12/16~20 1 PERg AR AT % 1 g e
11 | 01/06~10 H e e Rt 2 AR TFgeE
12 | 01/20~24 WA BERE 1B # O FFAR A AR e =R
13 | 01/27~31 B O KABIFIZ 3T 5 1 e e e o0 R4 AP gl e
14 | 02/03~07 B SHE T S BRI 31T 5 B 1R O BYREFEAM A Y AR e =R
15 | 02/10~14 Se R BE F T3 5 0 e Re R O R4 AT A e

*BHEH C SEVNBEARZAYEE LI L, EMFNICXHET L Z L.
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Experimental Evaluation of Orofacial Function I

HLHE (Instructors)
O AEBAC
Professor: Ikufumi Kurasawa,
i fh B LES, SRED

Lecturers: Takeshi Huji,Takao Kasahara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
2 K

2nd year

BASEEHA B LER (O0<) ¥ (Semester)
oW GEE) AR (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)
ARa— 2T APEERED EH 72 b N ERE OBRRIZET 2R E1TE D LT ORFHEDTZOD LD TH D, &
& LT, HEH 250 EMG IE#OFLEKR NI, 27 » bOMHELZ ., B, AR ZREED LI,
FEER R TEIZHOWTEE T 5,
This course is designed for graduate students seeking experience in research of oral function, both in
health and in disease. Emphasis is on the practical techniques in the theories and principles for recording
EMG activity from masticatory muscles and the use of bite plane splints.

#BFEOANE - KD BHEZ%E (Homework)
CHEENRITIHON LD TEEZL, MESREZEHEL TR &,
Preparing the lecture content beforehand, and arranging problems.
camEBIGER / — hEBiARL, BELVAR—FERERT S Z L,

I read a lecture note again after a lecture, and make a presentation report.

FZEB4& (Specific behavioral objectives : SBO)
1 PEHERELC B3 5 BRI L B2 B 4 45 5 72 0 (2 IR EMG B L UVSA R AT Y > RSO THEAR
ik & B2 E5T %,
I learn basic knowledge and technique about masticatory muscles EMG and a bite splint to get the
clinically necessary understanding about the stomatognathic function.

%8 (Recommended References)
A (EYER)  AHEE
The transfer of knowledge in pain research to education :ED. Lund et al. Quintessence Publishing Co.
Standard Physiology (Hyojun Seirgaku) :ED. H. Hongo. Igakushoin, Japan

RARFFED /535 (Grading System)
FERBE IR Kﬁﬁ%ﬁﬁ FYTF U ATy ar, BxbNTEIIOWTO/NGT, BLXOH IO LT — g
Vi P h L CRERIZEHME T 5,
Postgraduate students are evaluated comprehensively through free discussion, report and presentation in
this program.

BEICY->TOEBER (Requirements and Restrictions)
RKa—REBETH7DIZ, L EmAHAENT 2REIREE LN,

To understand this course, there are reading assignments and summary papers.
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Experimental Evaluation of Orofacial Function I

[FH]

[ B H T 4% S
1 | 4/15~19 MEEREREIE T & Ol Ay 7 7 —F 1 E+ e
2 | 4/22~26 WEWEEERHOMNE Iy 77 —F 2 &+ e
3 | 5/07~10 OB IERE Ol Fa— - A1 &+t s
4 | 5/13~17 BAMERBIERH Ol Fa— - A 952 B+ i gees
5 | 5/20~24 W AHEREIE 7 # OFFE VAS % 1 = e
6 | 5/27~31 WA HERE IS ORI VAS 1% 2 A i
7 | 6/03~07 WA HERE IEH# ORI fioyik 1 A e
8 | 6/10~14 A BRI & ORI ik 2 A iEiEs
9 | 6/17~21 A RERE IE T # ORI A THIE 1 A i
10 | 6/24~28 A RERE IEH & ORIl A JTIE 2 i =R
11 | 7/01~05 WA FERE IR ORI AR 1 A i
12 | 7/08~12 WEEHERE IR & ORI A 2 aE i
13 | 7/22~26 WEEPERE IE & ORI e 3 i B =8
14 | 8/19~23 WEEHERE L & OFFN A 4 aE FgEE
15 | 8/26~30 WA RERE IE & DR WX 5 i I
*BAGEH - A AP ARFAHYZE LI, IBEMRNICZHET L &,

[FKH1]

[ BH i H T 4% S
1 | 10/07~11 WO REIE 2 OFMl - MKG1 &+ WrgeEE
2 |10/21~25 WEEHERE IR ¥ OFFAT - MKG2 E+ TFgEE
3 | 10/28~11/1 | BABEREIEH #H OFA  MKG3 B+ fFgE==
4 | 11/05~08 A PEREIE T H OF Ml FENE 1 B+t e
5 | 11/11~15 WAMSREIE & Ot HEHEIE 2 &+ WrgEEE
6 | 11/18~22 MO RE IR H 2 OFHl NEEMIE 1 A B
7 | 11/25~29 AR ERH OME NEENE 2 A WroeE
8 | 12/02~06 EAREREIE S H ORIl N EREORE IR g
9 | 12/09~13 WEEHERE IR # ORI 1RO R AR e =
10 | 12/16~20 MEEHEREIE T & DRl XT 7T A A I
11 | 01/06~10 WEEHERE IR # ORI 6 B M EETEENIELEE 1 i =
12 | 01/20~24 WEEHEREIE & ORI 6 [ M ESEE) I E L E 2 Al i
13 | 01/27~31 WEAREREIE S F ORI 6 A HESEIEENAE 2 3 Al =
14 | 02/03~07 WEEHEREIE & ORI 6 F M EESEE) I E L 4 i =
15 | 02/10~14 WEEHEREIE T & OFH 6 H M EESEE) A E L 5 g WFEEE

*BAREH - S AP AR 2N BB LB L, 15
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Experimental Evaluation of Orofacial Function II

HLHE (Instructors)
O AR
Professor: Ikufumi Kurasawa
i fh B LES, SRED

Lecturers: Takeshi Huji,Takao Kasahara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

FRER (Applicable Years)
3K

3rd year

BASEEHA B LER (O0<) ¥ (Semester)
oW GEE) AR (2 2<)

Two Semesters,” 4 hours per week (2 classes)

EEH®AZE (Content of Course)
WG DEEIIE 2 DAKETF L2 b D TR TERLRWZ T E e, LinL, ED X5 kg%
FHEFTIXZDONERFI LT b D & 725 DWE TR 2 G TV W, 18R a0 BRE % B DRI,
& D W ORI 720 D S TWH[a R e 0 F =7 A RTRBMNRT — % 2155 Z & 03 [H#
Thole, Ka—ATE EDL ) LR > TERICTHMLIZRE L EALDON? | 27 —<IlRELE
OTITE TN EEZTND
Although there 1s no doubt that occlusal reconstruction is in harmony with an individual's body, there has
been no conclusion on which occlusion is better. Usually, the quality of the occlusion is judged according to
the experience of practitioners and by the patient's feelings. In this course, the instructor will outline how
to devise standards for judging the quality related to harmonious occlusion.

EFFEEOANZR - KD BEHRE (Homework)
CHEBENFTHON U TEZL, MERZEHEL T2 &,
Preparing the lecture content beforehand, and arranging problems.
camEBIGER / — hEBiARL, BELVAR—FERERT D2 L,

I read a lecture note again after a lecture, and make a presentation report.

FZEB4& (Specific behavioral objectives : SBO)
El TR TIT 2 A DORIEIZ LB 72 BRfiR 245 5 T2 012 AR L RN L 72I8E &3 i M D T HEEARIY 722 ik 2
BHET D,
I learn basic knowledge about the occlusion in harmony with the stomatognathic system to get the
necessary understanding for recovery of the occlusion on everyday practice.

%8 (Recommended References)
[Modern Gnathological Concepts-Update] (Victor O. Lucia ¥, Quintessence Publishing Co., Inc. 1983)

BAEFEMD A% (Grading System)
AEER, LaAR— |
Oral examination and reports on the subjects.

BEIZ4->TOEER (Requirements and Restrictions)
AEARIZERTN U 7omeB O 24T 5 WIS /), AEBPRY, MEFPRFRR N EAR L 725, £72 TOcclusion
DD Lo EFIZOTF TORITIUER BV, 2D Ok E 5 & U CHEEN BB 2 BUET 2 1
b xR,
Students should have not only preliminary knowledge of Anatomy, Physiology and Dental Materials for
understanding the occlusion which in harmony with an individual's body but also an ideal occlusion.
Furthermore, students should have techniques to restore the functional occlusion.
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Experimental Evaluation of Orofacial Function II

[FH]

[ e H T 4% S
1 | 4/15~19 B O RABREIZ )T 2 1 PR RE %@J%l AR e
2 | 4/22~26 e D RAAFIZ 695 O RS RERE 5E 0O FEA 2 R WFgEE
3 | 5/07~10 B O RABREIZ )3 2 1 PR RE %@J%B AR e
4 | 5/13~17 B O RABIRFIZ 9 5 O P Re R O FFAh 4 AR e
5 | 5/20~24 e D KRIRIRFIZ 335 1 e RERE 3 O FFA 5 R e e
6 | 5/27~31 B O RABREIZ )3 2 1 PR RE %@J%G &+ e
7 | 6/03~07 e D RAAFIZ 695 O FEHERERE 5E o FEAl 7 &+ WFgEE
8 | 6/10~14 FEFERRBIRFZ BT 5" EDH £k OBEEE 1 [EEs e
9 | 6/17~21 ﬁﬁ%ﬁ@%ﬁﬁ&kc ﬁuﬂ%@%“ &+ i
10 | 6/24~28 FLE SRR R BRI 1 5 5RO ek OB EE E+ FgEE
11 | 7/01~05 SR SRR BB DB AR D ENEE 4 alE I
12 | 7/08~12 FLE SRR R BRI 351 5 5RO ek OB EE aE i
13 | 7/22~26 HEFIEEREBIRIC BT ﬁﬂﬂﬁ @ﬁ i I
14 | 8/19~23 e R F T3 0 ESREREE O M 1 alE e
15 | 8/26~30 SR B F xS 5 D ERSRERE E O R4 2 i I
*%%E:%Eﬁ%%ﬁ%%@éﬁakﬁ%b\%ﬁ%%ﬁm%ﬁ?a:&

[Fk391]

[ BH i H %%v Y4 S
1 | 10/07~11 B O RAB[EIE 1% D 1 IPEREREFR 55 D Rl 1 A s
2 |10/21~25 g DRI EIE % O O ergRE %@Jﬁz SR e
3 | 10/28~11/1 | th O KIEBEIEH O 1 FEREREREE OFFM 3 A WrgEEE
4 | 11/05~08 o RARRIE % D O PERERE %@Jﬁ4 AR e
5 | 11/11~15 O KRR % O O ERERERS 2 O FTAf 5 AR e
6 | 11/18~22 SR THEEC BRI T A OPER OEEE 1 &+ WrgeEE
7 | 11/25~29 ﬁﬁ%@@%m#a BT BFHANERDOBHE 2 &+ e
8 | 12/02~06 PR E BN BRI 81 B B A VR OBEYEE 3 &+ WrgeEE
9 | 12/09~13 FLE IR BRI 31T D B A VER OERE 4 EL TFgEE
10 | 12/16~20 Aﬁﬁﬁﬁﬁﬁﬁckﬁéﬁmﬂﬁ®@%5 &+ s
11 | 01/06~10 BEREMEITE 4 O NS R F T3 2 EEOFH 1 B e
12 | 01/20~24 BEREIRITE 1% oD A PRI R B #1695 IR E O R 2 Al =
13 | 01/27~31 BEREIEIE % D Qe R FE IR 28 %@Jﬁa Al W=
14 | 02/03~07 BEREIRITE 1% 0D A PRI R BT 1Tk 2 IR O R 4 Al =
15 | 02/10~14 | BERE[EITE 12 D 1 PEJe R AW %aﬁféW%®ﬂﬁ5 aiE WFEEE
*BRGEH S AR ALY B LI L, BEMMNICZ#ET 52 &,
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Seminar in Evaluation of Orofacial Function

HLHE (Instructors)
% REBALC
Professor: Tkufumi Kurasawa
i fh B LES, SRED

Lecturers: Takeshi Huji, Takao Kasahara

BERS /B (Subject/Credit)
BRNE 4 BL
Required selection 4 credits

*t24ER  (Applicable Years)
3K

3rd year

PR AL (O27) # (Semester)
FBH GEF) SE 2 (1 =2+)
Two Semesters,” 2 hours per week (1 class)

EEH®AZE (Content of Course)
IREDORRBIEF], & 2 WITSAERE R FIER Tld, BEDOFRNLEL S5, TOERICIE, B 5 EEDE
BWOHI 5T, WU RHERREIENS AR IR CTh 5, £ 2 T, KHE CIXEFREORETMA AN T —4 %
b TR EEE AR T B, RHIICIE, BEAGEE & LC, 6 B HESEEHEEE L OFHERE D 2 &
T, MHMEEEF & 5 VI LORFOSH O PR OBIREZ R 5 & & b2, BREZ AW 72 BRI SV
THBET Az 5,
Occlusal rehabilitation is usually performed as part of prosthetic treatment to restore deprived orofacial
function. The purpose of this course is to study the multiple evaluations for the improved function
depending upon proper occlusal treatment. This evaluation consists of an objective evaluation (EMG
activities of masticatory muscles and condylar displacements during maximum voluntary contraction)
and subjective evaluation (questionnaire).

ﬁﬁ*—?ﬁ'@ AA - RO BERE (Homework)
ENRIIHOLP LD TELZ L, MESEZEHEL B Z &,
Preparlng the lecture content beforehand, and arranging problems.
camEBIEER / — hEBiARL, BELVAR—FERERT S Z L,

I read a lecture