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Oral Disease and Tissue Engineering Research
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Bz PERER, BENE—. THIMEZ, EEHmR, HAR, @ REREG, IIEZFZ
Professors: Hiroaki Nakamura, Jun-ichi Otogoto, Nobuyuki Udagawa, Yuji Masuda,
Akira Taguchi, Eiji Kondo, Yasuhiro Kobayashi, Takayuki Yamaga,
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Associate Professors: Midori Nakamura, Yoshimi Kawahara
i RD: BREEST. AHEBEE
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Specially Appointed Professor: B.Yukihiro Hiraoka
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g 2 BAL
Compulsory Subject : 2 credits

WHRENR (Applicable Years)
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1st Year

BAEERH BUEM (O0<) # (Semester)
B - 2R (1 2+)

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

EENZE (Content of Course)
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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.

EEFEODAE - D BZRE (Homework)
ZENOWBAEITOVTEE LA & LRI L, 1 EOMBIA LT 45 HOUEREBE(T .
Students search references on lecture contents and learn about 45 minutes for one lecture.

F|:ZEB4E (Specific behavioral objective ; SBO)
WFSEICHE T T D BRI LB R Ik & EIR OS2 B & LT, ol & AR OB R & kA - EEIC SV To
WFFERE L 2 RS 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.

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

BAEFEMD A% (Grading System)
HRE LAR— R

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

None
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A A HH i#HFENZ (Content of Course) Y
LA DOTERE TR | AR 2 BI23 T 2 72 012iE, vl K OVEFBEMEE DS A <
Br o> HeAfk Ao Tng, BREFHIITIC 0 2R 2152 72012
Basis of IE, BOREHERINEE THY | [BIE, Mok, S, &), B
morphological B EORIEBE L T L TITO 2 EBRRHATH D, Kk
analysis for hard ETHE, TRENOBRREOFEB L OBEROW TR L, EEE
tissue DYAHNZHONT HFEMNT 5, .
4.10 Light and electron microscopy are widely used for HRS
morphological analysis of tissues and cells. Sample preparation | H-Nakamura
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.
AR D FBR FRIEE ) 13, & 37 BB KOS T OGN FE 3 R 22 > T
Structure-based Wh, ZITHRIMT 2R AL, anF VA L ZABIOH YA b
drug development | 1 > ¢ 2550 LTV %, I LCIEA Y 7T o
WA T D2 I 70/ L FORBEERY HiIF D, -,
PUH IR OB IZ OV TR T 5, S ]
4.17 ‘Drug Discovery’ is based on structural studies of proteins and | Hiraoka
genes. The attempt introduced here is coronavirus and
muscular dystrophy. Take the development of Tamiflu / Relenza
against influenza virus as a successful example. In addition, we
will explain the development of anti-caries drugs.
WEFEIERE DR O | AR & 1Tk 2 ZRAMNBRERIC K 0 2 ORRDPEL S D, KR¥F
fiR IR 5 18 WCAF LTI G BUED BN E TV DR %
Away of problem | fx RAENOHGEL, TOMBRZMET 5, SbHicrL—
solution during TR &0 2 ORISR A I e b ONS R IIMBLS N O MREE
research study T 5, ZOFEFIHFEOHRL LT N HEE T Dk~ 2R
AR B DN/ % T 5, ez
4.24 F—U— Ik FEAOMT, K ik Otogoto
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
NIRRT & s | R R ERT O/NRIO IR IL. BRI o TH D Ok A 22iEE
B L OB | DICICR D EEZ HILTW D, /NEHIIE O B A 28 & B O B JE
Association JRIT. —EHU TR RN 72 S D Te EARBAESEFICEBWNT
analysis between ERHINLTW D, AHERTIHIS EE/J\L%E@HE?FE(J: %EEEE@E‘%OEEE
childhood obesity RICBEL T, B~ v A % AT R IR R & R T2 RRIR
NS YRR GH LD
and craniofacial i ‘.ﬁﬁ T o . .
58 | growth Childhood obesity is thought to contribute to adult disease. IVESEES
' The gingivitis of childhood obesity and adult periodontal | Y.Kawahara
disease are attracting attention in the public health field, such
as epidemiological surveys in some areas. In this lecture, the
childhood obesity and craniofacial growth trend will be
discussed from a clinical perspective with experimental
research results using obesity mice.
AR D3 b & B | 1998 A A B MR oD 434k 2 R X 3 2 il 15 il el 575 25 [K] -
HE (RANKL) 237 m—=1 7 E{v, o s bikag o
The Regulatory BOER S, o, WERBEICEERREZH LTS
mechanism of bone | %% L3115 U RELEE (LPS) OZAKTLR 4 RFEES, £
resorption FERF O FWRINGHERELNH S L >2od 5, £ I TAMET .
1. RANKL 0% RUCEik L7 MlaE %57 4487 L. RANKL TR
5.15 Udagawa

DIEMEEZ ST 2, S HIZ, LPS (2 X 2 il 5 I e 2
% z. 6 o

Osteoblasts are shown to be involved in osteoclast ifferentiation
and function. Osteoclast differentiation factor (RANKL)
expressed by osteoblasts was identified in 1988. This discovery
has elucidated the precise mechanism by which osteoblasts
regulate osteoclast differentiation and function. This lecture
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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.

NHME D = 3%
Significance of
mastication

EAETECWTHBAEETH D EEbhTW\W5, HHE, 0
T 52 LT - BINET, REERIZBWTHLEETH D
LEZLND, FEOHET, I<HEFEL2THZ LT, O
PEMERE DR LR A HIND Z RN yho TE Tz, 5T, fHam

6 | 599 IREW S E D THBOBERICOWTHRT D, HE v
: It is said that mastication is important in feeding behavior. In | Y.Masuda
fact, chewing helps digestion and absorption, and is considered
important in terms of nutritional intake. Recent studies have
shown that eating a munchy food with chew well can improve
oral function. In addition, the significance of mastication
including social significance will be introduced.
WRHERRICE T 28 | 23/ 7 ~T v 7 ABEEIC &V BRI DD P LB HERE
MR sy | BEAZ V=V ZIHEATE 505, RUIOFHNFELEEZ T
ey L. 2IREP 2B S8, EREOEPERECROKTICHLST
g : ¢ &5, BUEBATHEZICHT LI TAY V== )% 11
creening ot LHIEDRTELEREEINTND, FRZT VX NN TvDER
patients at risk of | ;T HEE L2 Lnh, ATHERS B IEHIA TN, /3
0steoporosis 1n ) I Ty I AMEBEEICKDEMBRIEA ) —= 0 VT Rk LK
dental clinics BHONTHBEDSHICOWTEEERT 5,
If incidental findings determined on panoramic radiographs are
used for identifying individuals at risk of having low skeletal M
7 | 5.29 BMD, osteoporosis, and fragility fractures, these may be useful T hi
tools to reduce the incidence of the first fracture, resulting in a aguc
reduction in the secondary fractures, medical costs, and
mortality. Several recent studies also show that the diagnostic
efficacy of artificial intelligence (AI) in identifying
asymptomatic individuals with osteoporosis was acceptable.
Since panoramic radiography is rapidly shifting to a digital
system, the application of Al to digital panoramic radiographs
in osteoporosis screening may proceed in the near future. I
explain the screening procedure of panoramic radiographs and
application of Al in dental clinics.
HIPEBH R O FEE & | RSB RE O o C b FRIC iR 1 ENIC S E Y R B AR O
R IR MBS IR IR ) (SB35 2 LA 9 O 5 & fR AT LR
3 65 Orofacial Pain 4B, 440
' From Basic Orofacial pain has complicated symptoms and mechanisms. In Kondo
science to Clinical | this lecture, we present some clinical cases and explanation for
management basic science of nonodontogenic pain.
FYVETVZICE | BRSO TE, BEMRIC X 25 0WIN & BRI X5
ERAYSi BOEEBHEZ MY EEhTWws, BUET Y V7%
9 | @19 | Boneremodeling BT 2 Fx OIFFER RISV TR T D, HhfEey
) between Bone formation is accurately coupled with bone resorption at | M.Nakamura
osteoblasts local sites in bone. In this lecture, I would like to talk about our
and osteoclasts recent experimental results of bone remodeling.
ERENEIE S $1 PD-1 Huik & 51 PD—L1 HifkIC £ 5 PD-1 & PD-L1 Of5H
Antibody Drug FHEIZ K 223 ATRREDNERRIGCH ST\ D, KRR TIE,
Discovery HLPD-L1 & / 7 = —F AHURDAIERG 1R & 2 OF O
R 3 L OYRHE THU X HfT 2 V7o € MEFTR o (R ik
T %,
10 6 19 . . . . . « . E Eﬂ
: Anti-PD-1 and anti-PD-L1 antibodies are now in clinical Ishida
application for the treatment of cancer by inhibiting PD-1
and PD-L1 binding. In this lecture, I will explain how to
produce anti-PD-L1 monoclonal antibodies, how to examine
their usefulness, and how to produce humanized antibodies
using genetic recombination technology.
MXOFELEDFHEZ | P ZEINDIETIZ, ENLSBWVOABERLNDLDOTL LD
HBINHET M2 ESCOERGRTE, ROV VRO F EHFRES T, AN
1 | 696 Manuscript writing | &5 L7235 X O S EIC DWW TR L £97, IR
’ and its publishing | How long will it take for your manuscript to be accepted? I | Kobayashi

process.

would like to talk about the efficient preparation of a
manuscript including how to write it. Based on my experience,
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I also discuss about revision processes for being accepted in
your target journals.

Wnt > 7 &
5B R A

B & BRI ZHIE4 2 Wt 3 7 F SO T, FERED O
KR Rz >\ T 5,

12 73 Regulati.on of bone | Wnt s.ignaling pa‘ghways regulate bone formgtion. ar}d JINFR .
’ metabolisms by resorption. I would like to talk about roles of Wnt signaling in | Kobayashi
Wnt signals bone formation and resorption, and about how Wnt signals
regulate bone metabolism.
BT — 2 OREHL | BRI EH S5 AR ZRHFHLEIZ SN T, Zihh
5| 710 | EPVT ERD HH L TUPEEE 27078 DA ROMRE TEYR, I
Statistical analysis | Aim of this lecture is to learn the basics of practical Yamaga
of quantity data statistical methods in dental research.
WHEHEE DT D DRE | FFEZ ZIT L TS HT, FLWEESCRERNEL D Z LR
RS b, TDOEE, ALDTAT T THLOEHAZITY Z LB TX
Acquisition of Do PBBEREDOWIZEDTZDIZ, HLWIEEZBARE L, FEE1T-
patent for research | 7=fE5. B 5T o 72 ABHEBE DR EIZ OV TN T 5, T
14 | 7.18 tion A u conduct your r rch, you may need n uipment SH
promotio s you conduct yo esearch, yo ay need new equipme Y Masuda
and reagents. At that time, you can make a new invention with
your own idea. A new device was developed for the study of lip
function, and the properties of the lip function that became
clear as a result of the research are introduced.
AR50 5/ | RN BT 57 2 7 U v Z TR D= O WA e Fim
OB B PR | i, B OF ~ DS K OVE EEE OIS B E T hH
Mechanisms of %, c-Src. Pyk2 B OMES T B G XV \VBED X H Iy 7F
cytoskeletal | /s ponppimlan 7 2 F o MR EHRRIC B 5T 5, A
reorgamzation | sgoe-siy R HIRIC BT, T2 T MBI E RS & I 2
osteoclasts. ST MEEROME R B %, £, FNLO TG
SR EGET D T2 D IR 72 FRFIEIZ OV T b a3
c o . LR
15| 7.24 Cytoskeletal reorganization in osteoclasts to form actin Uchara

rings is necessary for these cells to attach to bone and
resorb bone matrices. Several signaling molecules such as
¢-Src, Pyk2, and small G proteins are involved in the
reorganization of actin cytoskeleton in osteoclasts. In this
lecture, signaling pathways that control the actin
cytoskeleton in osteoclasts are introduced. Furthermore,
basic techniques of experiments for studying those
signaling pathways are explained.
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