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Junji TAGAMI



Memorial Lecture on the occasion of Mol signing between KKU and TMDU
March 21, 2014

Creating our future

Junji TAGAMI, DDS, PhD

Professor and Dean

Graduate School of Medical and Dental Sciences
Tokyo Medical and Dental University

Tokyo lapan
b~ -
T!odel Core Curriculum
. Common Problems of the Past Curriculum
(Indicated by the 4th Bepon of the Discussion Group on 217 Century Medicine and Health Care)
1. Overly-crowded curriculum
2. Unplanned increase of educational contents
3. Insufficient coordination between subjects
Dental Education in Japan 4. Diluted practical clinical training
5. Inadequate effort for teaching improvement
a nation-wide common guideline
Model Core Curriculum
March 27, 2001
- . v
[Wedel Core Carricalum P RogeTCore Corerestom
9 years Survey Research Collaborators Committee
on Improvement of Medical and Dental Education
Pre - Clinical term : Clinical term March 27, 2001
Model Core Curriculum
60%
Key concepts
m!hdm /Advanced 1. Patient-oriented treatment
niversity Original
- 2. Integration between basic and clinical subjects
Individual/Multiform
(University Standard) 3. Learner-oriented curriculum
Model Core Curriculum 4, Quality improvement of clinical training
(nkionsl.Srandand) 5. Proper assessment
60% oy et




Wodel Core Carticulam Common Achlevement Test

Contents of Model Core Curriculum hievemen

in Undergraduate Dental Education This testing system comprises two kinds of

examinations:
. Principles of Medicine

A
B. Essential Attitude as a Dentist Computer-Based Test (CBT)

’ To evaluate students’ knowledge
C. Society and Dentistry

Objective Structured Clinical Examination

B, Life Sciance To assess their attitude and skills
E. Oral Biomaterials and Dental Materials Science
F. Clinical Dentistry Education The questions/task in the test are based
on the contents of the Model Core Curri-
culum.
[Wodel Care Carticulum
Vocational Training Comman AR,
[1-year Compulsory] 2006~
~2005: Vocational Training £ yours / Mathinad Ronrd
" Clinical Postgraduate
1-year or 2-year Vocational Training Course. SaTe Lk Education
From 2006, Every dentist has to have Vocational byeels Jtionel Board

Training in Accredited training institutions for 1-2
years after registration.

Education

% Model Core

Common R
Adhiasramiant Vocational training 2006

P Test (CBT/OSCE) Trial 2002~, Implementation 2008w

Cultivating Professionals with Knowledge and Humanity

Tokyo Medical and Dental University




TMDU Mission

Cultivating Professionals with
Knowledge and Humanity

Three Educational Philosophies :

1. To provide students with a broad education and a rich
sensibility

2. To educate creative people capable of diagnosing and
solving problems independently

3. To train medical professionals with a rich international
quality

OU

) TMDU &

TOKYO MEDICAL ant DENTAL UNTVERSITY

Dental Education at TMDU

Profile of Faculty of Dentistry,
Tokyo Medical and Dental University

4 Undergraduate schools
» Faculty
< Faculty of Medicine
* School of Medicine
* School of Health Care Sciences
<~ Faculty of Dentistry
* School of Dentistry (Dentist)

* School of Oral Health Care Sciences
(Dental Hygienist& Dental Technician)

e

Education Philosophy
(TMDU Faculty of Dentistry)

Primarily to foster dentists who can
promote and maintain health of the people
by faithfully providing comprehensive
dental care and can contribute to the
development dental medicine and service
from a global perspective.

Profile of Faculty of Dentistry,
Tokyo Medical and Dental University

School of Dentistry: 6-year course

School of Oral Health Sciences: 4-year course

200 Male Female Total |
School of Dentistry 209 160 369
School of OHS, Hygienist  § 117 122

School of OHS, Dental 7 4 11
Technician (2011-)

TMDU Dental School Curriculum 2005 (2005~)
Characteristic points
* 2-semester system
* Module system
* Integrated courses
* Clear objectives and syllabus
* 60 min. class
+ Teaching juniors (Junior-Senior relation)
* PBL course (year 3)
* Students Research Term for 7 weeks up to
14 weeks (year 4)

...~ ]




Overview of Dental School
Curriculum 2003 in TMDU
Year1 &2 Year 3 Year 4 Year 5 Year 6
Uberal Arts and Basle sclences Clinical Comprehensive Patient
Sciences. integrated with Dental Carein University Dental
Clinical Dental Sciences Hospital
Sdences tegroded with
Basic
Sdences
Pl course
Clinjcal Assistance
(Teaching Junior)
toint Seminar
Introductory Elective Subject Course
Caursa ln Dentlstry

10
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Impact of aging on dental and medical practice Impact of aging on dental and medical practice

* Japan is the most rapidly aging country + Elderly people are retaining more teeth
B 1587 TR o 1999 m 2005

Number of retained teeth
n

P PP PP

UL . S—
SLITRIN Bhre, VAL WISy of BRI, Lateier i) WeBpre, TR0

In Japan's population pyramid [1950-2050}
Statistic Bureau, MIC: Ministry of Health, Lsbour and Welfare, 2010
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Impact of aging on dental and medical practice

+ The older, the more comorbidity

Annual hospital visits (/100,000 person-year)

77 Others

[ [Muscutoskeletal
:Cardlwuulur
[ endotrine
B&mr

lisisiry of Hewlth, Labour and Wifure 200%

Impact of aging on dental and medical practice

* Japan is the most rapidly aging country
+ Elderly people are retaining more teeth
* The older, the more comorbidity

* Many issues making elderly’s care complicated

CHANGE

Impact of aging on dental and medical practice

* Many issues to make elderly care complicated
(1) Physiological changes
® Pathological changes (commeon geriatric conditions)
@ High impact of pharmacotherapy
(@) Blurred boundary between dental and medical care

Curriculum Reform 2011
Medical sciences and Medical subjects which
closely related to dental treatment were taught in
traditional curriculum before.

For new curriculum, we implemented the
concept of " Interprofessional Education (IPE)" in
addition to traditional concept.

Liberal Arts and
Sciences
Fundamental qualities
Basic medical Sclonces
Public Health
Introduction of Clinical
maedicing an dentistry

Dental

Ll S Medicine

Student

TMDU Dental School Curriculum 2011
Integrating Medical and Dental education

Anticipated changes and future needs of the society
Coordinated/integrated/comprehensive
patient-centered care
“between Medicine and Dentistry”

Based on the 2010 census (2011.06.29), by Japanese government,
128 million people live in Japan. The percentage of people 65 and
older is 23.1%, which is the highest in the world, followed by Italy
and Germany (20.4%). Consequently, dentists need to treat a larger
number of patients with systemic co-morbidities, and the provision
of best available care requires more interaction and cooperation with
physicians and other medical and dental professions than before.
ThER)

Curriculum reform (in 2011) aims
to enhance competencies of our dental
students at the time of graduation

Competencies are:

1. Scientifically and practically well trained

2. Comprehensive patient care with understanding of
the general conditions of the patients

. Life-long learning skills

. Problem-solving skills

. Interpersonal and communication skills

. Understanding of public health

. Professionalism

~ @ WL W
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Curriculum 2011

*Extended periods of conventional units

*More clinical dental modules should be
performed by PBL tutorial.

* Hybrid programs of basic and clinical
sciences.

*Integrated MedDent education program

*Integrated MedDent education program
launched in 2011 (of the 1%-year students).

i dwysyien

“Fundamentals Unit”

and medical students learn
English, bioethics, and
in the “Fundamentals

Dental
together
biostatistics
Unit”.

*  For 3 years, from 2™ year to 4™ year

* Every Thursday morning
*  Some topics will be in English.

“Head and Neck Units”

Basic and clinical aspects of the head
and neck region in the corresponding
“Head and Neck Units”.

+ Staff of Anatomy, Histology, Embryology, Physiology
teach integrated classes in basic courses.

*  Medical and Dental students participate in joint
session of Dissection.

+ Staff of Ophthalmology, Otorhinolaryngology, Head
and Neck Surgery, Oral Surgery teach integrated
classes in clinical course. ( Cases-based, Patient

o oriented etc..) e
“Geriatrics Unit” “Comprehensive Care Unit”
Physiology, pathology, and social Final-year students from all schools

aspects of geriatric population in the
“Geriatrics Unit”

*  For 2 weeks, the end of 3" year
* Interprofessional education for comprehensive
understandings of Geriatric Medicine and Dentistry.

come together and engage in
Interprofessional group work to learn
comprehensive care delivery in the
“Comprehensive Care Unit”

* Interprofessional Education to learn the way of
collaboration among medical and dental
professions.

13




Two Big Curriculum Reform
at School of Dentistry

Y2005

First Big reform to implement PBL module, Research module
+ 50min class, 9:00- 15:50.,

+ Module system (Horizontal integration)

+ New Management system

Y2011

New curriculum to implement “ Joint course”.

+ Medical and Dental module

* Revision of current modules

* Revision of management system

+ Establishing “ Center for Interprofessional Education”

Dentistry

International projects

Global Education and
Career Development
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Dental Externship

. gnition of Credit

(1} English ability

{2}Completion of an English course to prepare for overseas programs
(Dental English}

(3}Completion of the Dental Health Education Preparation course

{4}Completion of a crisis management course

(5)submission of a course report {portfolio} in English and Japanese

(&) Evaluation from overseas supervisars

{7} Presentation at a feedback session
{The sequirement above is an example and the requirements vary depends on the program.}

by the TMDU Faculty of Dentistry

International Projects

v Do o a Cemitmas
Stn ipmntar Lot 1 ot
w.n—l-ﬂ-m
" st Luchmags Views me

Harmonization in Dental Education
Asia
— ASEAN-Japan Information Sharing —

1. Information Sharing for the Harmonization and
Further Development of Dental Education in Southeast
Asia.
2. Lifelong Training Course Planning and Establishment
for the Provision of Continuing Education Opportunities
for Dental Health Professionals in Southeast Asia.
3. Supplying Information on Research and Education at
TMDU and Studying in Japan for Prospective Students
from Southeast Asia.
4. Establishmentof a Medical and Dental Care Network
for Japanese Nationals in Southeast Asia.

Tokyo Medical and Dental University

Global Center of Excellence (GCOE) Program O

International Research Center for
Molecular Sciences in Tooth and Bone Diseases

-Dental Clinical Research-

Clinical Dentistry

15
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Department of Oral and
Maxillofacial Surgery

Prof. Ken Omura




Cartetts bata weailatie ot Beiimve Simenliont

Oral Oncology

Jowrnal

Development of oral cancer screening test by detection of squamous cell
carcinoma among exfoliated oral mucosal cells
Takuma Kugimato ®, Kei-ichi Morita™, Ken Owmura *=*

Tk e an (v ey, T g

e Creae o cetbvss (IO Pregran, ' e

Oral Oncology 48 (2012) 794-798

Development of oral cancer screening test by detection of squamous cell
 carcinoma among exfoliated oral mucosal cells

a pre Biomarkers

-
SCCAL
Sensitivities
05CC and oral leukoplakia  72.0({77/107)
o 05CC 74.2 (66/89)
mn | Oral leukoplakia 61.1(11/18)
"= Tumor size
= P Tumor = 2 cm 86.7 (26/30)
- | 2 cm < Tumor < 4 cm 71.8(28/39)
4 cm < Tumor 60.0 (12/20)
1 B M Tumor growth types
I ? I Endophytic type 65.5 (36/55)
5 | ‘i- Exophytic tyoe 1.7 (11/12)
I & | g T Superficial type 905 (19/21)
Lo ¥ Specificities 73.1(57/78)

Oral Oncology 48 (2012) 794-798

Department of
Maxillofacial Orthognathics

Prof. Keiji Moriyama

Research Groups in Department of
Maxillofacial Orthognathics

Clinical
Application and
Evaluation

Molecular genomic research on craniofacial anomalies
for the development of novel therapies

Maxillofacial Bio-resource Network
Blo-resource Center at TMDU
Genome and apigenome research -
(CEH srray, Next-genaration gige sequencer] e~

« " Global COE program at TMDU

Qrthognathics

Environment/genome interaction
* Genotype-phenotype corralation
» of ge N

-

[_mmofﬂew Diagnostic and Therapeutic Technologies. ]
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Prof. Yuichi lzumi




Periodontal regeneration using periodontal ligament cell
(PDLC) sheets

ring

regenerati

Differentiation of dental pulp stem cells into
hard-tissue forming cells by 3D s

Pulp Binlegy snd Endaden

o1 1 al
3. Induction of hard-tissua forming
cells from dental pulp stem cells

1. Established mathod to isolate
the dental pulp stem cells from
dental pulp tissues
Colagenase |
s e
l.:..-. - nta =

Pulp

-
Pick up colonies as
Dental pulp stem cells

2. Characterization of the dental pulp

stem cells
CD166
96.5%

30 spheroid

ALP 20
E1 4]
& spheroid

Co144
F9.9%

090
50.2% |

um :Jmuanc\'mu Enhanced axpression of hard-tussue
stam call markers specific markers by 30 sphercid culturs

Department of
Pulp Biology and Endodontics
Prof. Hideaki Suda

Down-regulation of osteoblast differentiation
by Periostin (Postn)

Pulp Blology and Endodontics, Graduate School of Medical and Dental Schences, TMOU

Nobuyuki Kawashimna, Mengyu Thou (S5), Wideski Suds
1. Enforced expression of Postn
in osteoblatic cell line: Kusa-A1

Poitn

3. Down-regulation of mineralized nodule
by enforced of Postn

Summary: Osteoblast “,ff 2 i
differentiation was £l § }
negatively regulated L

by enhanced 2 j’

expression of Postn.

2. Down-regulation of osteoblastic
markers by anforced of Postn

4, Down-regulation of In vivo bone-lika tissue
{ Postn

ae » oc w,:é‘:*
| ) = ;’Eﬁﬁ;
Tl =l ] -

Department of
Cariology and Operative Dentistry
Prof. Junji Tagami

Super Tooth Project O

Prevention,
management and

" " Re-construction
Diagnosis of | |Treatment of shtacth
hard tissue | |caries and wear 7

A
Tooth

Incipient caries
Recurrent caries
Root caries

Bio mater. & eng.

17




“Super Tooth Project’

Super Tooth Project

Prevention,
To reinforce enamel/dentin

fianbotlsitemtatl it slssisctiv - o management and Re-construction
using the adhesive technology Diagnosis of | | Treatment of of tooth
hard tissue caries and wear 7

prevention of
|'r_ml caries i
biofilm attachment gogmal

Tooth

regeneration
7

Bond interface

Bacteria
Bicfilm

tooth wear

Saliva

Caries
Diet

fluorescens

Caries marker e
Restrative mater.

laser
ocT

Super dentin

Cariology Tooth relnforcemnt

Incipient caries
Recurrent caries
Root caries

Surface modification

Bio mater. & eng.

ocT . | [ e

[« | i = Enamel lesion less than outer %
1V UY

The 1st International Symposium -:’.". 4w~ Enamel lesion more than outer¥i, bt ze
and Mini-Exhibition N not leached to EDJ
Plf | @~ Enamel lesion leached to EDJ -

_ :Decision making for invasive approach
s Dentin lesion limited in outer %

Date: June 20-21, 2013 Wy - ¢

Place: TMDU Faculty of Dentistry Auditorium

.-' 5 = Dentin lesion bevond outer 1/2 7 " ? ?

11138 | Evemsal Carie The Emsase and s Chimcad Munegemens Secand Exdion 2008, Blscksll Vuskogaus, 12 Figuw 3 S8

; Rarty Virw pubblcation on
HIWILEY T wevwmieyoomatteiey com

o 5 (isoue 3 DaQe numbes N0f yot aviegned.
OMLINE LI Y cabie wing Digial Otyect identifier -~ DO

1 Blrplass AN 1IN B B MK —

Jownad o

"PHOTONICS |

FULL ARTICLE

Noninvasive cross-sectional imaging of proximal caries
using swept-source optical coherence tomography
(SS-0CT) in vivo

Yisushi Strimrla™ ", Hisaichi Nakagowa®, Alireza Sade’, Houmi Wda',

Masatosded Nokajiog®, Tom Niknido', Masayuki Otsuki, Junjt Tugimi 2,
el Yasawrsot Seenei’
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Estimation of Enamel and Dentin Mineral
Content from
Refractive Index

I. Hariri'?, A Sadr, Y. Shimada', 5. Nakashima’, ¥, Sumi®, J. Tagami**

e
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Conclusion :

MC and structure of lesion could be determined

—u P

» . il e with a good accuracy from local n(Refractive Index).
o p-mnjmlg}wmlm B e i B D e i G e e S
B e Compositional changes of enamel crystals through
" Enanel ¥ Dentin remineralization also affect n. Measurement of n

e
R T

B e

o T has important clinical implications, n may serve as
P oo i | el an indicator for caries diagnosis and monitoring.
15 —n [l a—i

L
0 30 2 60 50 WOLNLAOITIMA0INLI 0 55 100 1% 0 240 M0 150 00 155 %0
Dt Gum)

Dyl jam)
wamdar in shape i ol the
Iesions 137+ 11 and 329 & 5 jum in degith, respectesty.

infected

—+ antimicrobial

International Caries Detection
and Assessment System

advanced
symptom
— restoration

Journal of Dental Research
[

Gurm Comtaming Calcium Piuseide Reintorces Enamel Subyurtace Lasions in sty Iﬁ
ottt bt o
R TS Ry e e 2 [ 1 11
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Thank you for your attention.

TMDU

TOKYO MED AND DENTAL

21
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LECTURE EVALUATION FORM

Professor Junji TAGAMI

On March 21, 2014 : 15.15-16.00 P.M.
“Creation Our Future"

Lecture on

At the Faculty of Dentistry, Khon Kaen University, Thailand

Please take a minute or two to complete this questionnaire by ticking your response to

the statements.

Strongly
Agree

Agree

Disagree

Strongly
Disagree

1. The choice of topic was relevant me.

2. The Lecturer had
a) good knowledge of subject

b)Presented it well

3. There was sufficient opportunity for
open discussion/questions.

4. Did the Lecturer meet your
expectations?

5. Overall, I would rate this session as
being

Excellent

Good

Average

Poor

6. Do you wish the Lecturer to be invited
here again?

Yes

7. Any comments?

22




TEREE IS K DRHERR (77 7)

1. The choice of topic was relevant me.

2. The Lecturer had
a) good knowledge of subject

disagree
0%

strongly
disagree
0%

strongly
agree
93%

strongly
disagree
0%

disagree
0%

strongly
agree
86%

b)Presented it well

disagree
0% strongly
disagree

0%

strongly
agree
93%

3. There was sufficient opportunity for open discussion/questions.

N/A disagree | | strongly
7% 0% disagree
0%

agree

strongly
agree
79%

23



4. Did the Lecturer meet your expectations?

5. Overall, I would rate this

session as being

disagree
0%

strongly
disagree

agree
0%

21%

strongly
agree
79%

Average
0%

Poor

Excellent
93%

6. Do you wish the Lecturer to be invited here again?

24
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Periodontitis and Cardiovascular Diseases: The

Link and Relevant Mechanisms

Yuichi IZUMI

25



Lecture at Department of Pericdontology
Khon Kaen University

March 21, 2014

Periodontitis and cardiovascular diseases:
the link and relevant mechanisms

Yuichi Irumi
Department of Periodentology, TMDU 1

Topics of the presentation

» Periodontal diseases

» Impacts of periodontitis on cardiovascular diseases

Coronary heart disease

Myocardial infarction

Mpyocarditis

Cardiac hypertrophy

Peripheral vascular disease

Abdominal aortic aneurvsm

¥ Buerger’s disease

~ Potential mechanism of the association between
periodontitis and cardiovascular diseases

~ Effects of periodontal treatment on cardiovascular
diseases

» Conclusion

o AR R

Y YY
A Il

Gingivitis

B¥Periodontitis

"

Initiation and Progression of
Periodontal Diseases

Systemic disease associated with periodontitis

Plecent seudies suggest thar periodontal pathogens are
associated with several kind: of systemic diseases

Diabetes mellitus
Cardiovascular diseases

Aspiration pneumonia
Preterm low birth weight
Osteoporosis

(Spalw et al., Arch Intern Med. 2006)

(Janson etal, ] Clin Penodontol 2002)  ©
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Periodontitis and Cardiovascular diseases

‘Micro ulcerated
. _e'piﬂleliumI

The.nmamduuafpockﬂthﬁmmmcomumthhmﬁlm.mam T -- ﬂ

severe periodonnitis. HmLmehexhumemdbvamﬂewnhmmmgedﬂmm i T s s . .
of 10 mm with pocket of 7 mm_ the total area of pocket epithelium m contact with biofilm would 1\[.‘ ocardial infarction, Ang“-la pectoris

be about 55~72 cm2

Prevalence of Periodontopathic bacteria in

heart disease Oral and/or Blood Samples (PCR)
Patients
> . Oral Sample (%) Blood Sample(%0)
Coronary heart disease: 28 patients ACS  Chronic CHD ACS Chronic CHD
Acute coronary syndrome: 15 patients P gingivalis 14(93) 10(77) 0 0
Chronic CHD: 13 patients T forsythia 15 (100) 12 (92) 0 0
Samples T denticola 12(80) 11(85) 427 205
Subgingival plague, Saliva, Blood ':.i,,mwm.m a3 0 1(7) 0
P. intermedia 10(67) 7(54) 0 0
Salowra et al. recently revealed that there 15 an L | and acute
coromary vnd:mAtuﬂof‘SC}[Dpaum—pam::pindmh tud'\rCuaury *. 50.05
v. P aud dental rad were performed m all panents 33% of the ACS patients habored A 2 in oral samples, wheraasno A2 " P o'
5 was found in the patients with chrome CHD 1o

Sakurai K et.al Int Heart J, 2007

Serum IgG antibody to Periodontopathic bacteria
Periodontal status and Prevotella intermedia antibody

- acs in acute coronary syndrome
|| ehrenie © nn s d
Hirotumi Soepma “*, Yoko O¢®, Hudcki Nakayama *, Katsuluko Matsuo®,
Takashi Fukunagn ®, Koichi Sugamura *, Hiroaki Kawano ",
Seigo Sugivama *, Masanon Shinohara ©,
Yuichi lzumi*, Hisao Ogawa*

© Diparmminit of Candbovarned 1 - Sepoms wivirnn Kissamara opas
Dipustsene of ot ind Metigcd S, Grsibese ot o s Erst Kot Syt
s Prvishusbogs Eiprassms o M T Dogooiog, Gomdurae Stent. Todpe Wik woi il (hivivsl Bt

A ;M'-“n-ﬂ\-nr T, fror apthwnmin d Inlfr-nnl-l
P gingivatis 1, dontienta
ACS showed sigmificanthy bi senum titers to A a compared with chronic CHD. e 5
e e Sogjima H, et al, Int J Cardiol, 2009. 1

We coachuded that a specific periodonial pathopsns may purltmﬂmkmmasmcb\(g
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Background ) ) )
Myocardial infarction

@ Myocardial infarction and the following ventricular
remodeling are the most common cause of chronic
heart failure.

Verteicidar sarindebeng aftes scuse bnfazion

A

Mariell et al., N Engl J Med. %003

Material and Methods Results
Study Design Fractional Shortening
Chamber § § o
implantation 028 quwil‘s:m; h;;k,vhchmdwauscah:
‘ 025
14 day l uo
aﬂ 023
b |- A.a. or PBS - e | ] 0.2
|| injection Successful ligation of the LAD was venfied by
7 dm the appearance of cyanosis of the antenior left o
-« LAD ligation ventricular
Tdays m = A_actinomycetemcomitans.
y_ A LAD: left antenior descending it
" Hanatani et al., Int Heart J. 2012 %
Results Histopathological Image Results
Mallory Staining Infarction Area/Ischemic Myocardium Ratio
Py e R ik e
The mf; area 1 dmAa d group. %] From the present data, Aa d the 1om of _lﬂ?ﬁ
infarction.

mm
MI+PBS injection MI+4.a. ijection

Hanatani et al, Int Heart J. 2012

L

*
|

40

30

T
' m
1]

MI+FBS injection Ml+4.a mjechon
n=f
*p<0.05 Hanatani et al, Int Heart J. 2012 od
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Background L.
Myocarditis
# Myocarditis 1s an inflammatory heart disease which leads to
sudden death.

# However, no effective treatment has been elucidated.
(Suzuki et L, Expert Opin Ther Targets. 2011)

# It 1s said that viral and bactenal infections
and autoimmune diseases may be the cause
of myocarditis, however, the pathogenesis

oy B

‘@

Material and Methods

Study Design
l_:i":.‘f::,“;""‘“ =
\ \
Day-14 Day 7 Day 14 Day 21
Subcutaneous ‘ ‘ Sacrifice

of 1t remains unclear, chamber
(Cooper et al, N Engl J Med. 2009) mplantation Cmcm"m;‘:‘locllﬁﬁ mjected
(0.2 ml ‘mouse)
L Ashigaki N, Am J Physiol Heart Circ Physiol , 2013 *
Rane Analysis of affected area Y= CDilb Immuuohlstochennstry
; PESHEAM_ g

& inflammatory cell infiltratios 6000
[%] Affected Area . 4000 1
40 + T
» £ 2000
0 0
= PBS+EAM  Pg.+EAM
o Ps. *p<008 shigaki N, Am J Physiol Heart Cire Physiol . 2013 * p <008
IL-6 mRNA - IL-10 mRMNA MCP-1 mRNA
300 ‘: 1 @ Cardiac hypertrophy 1s one of the cardiovascular diseases caused
gm a0 by hypertension.
100 : # Left ventricular hypertrophy (LVH) 1s an adaptive process that
o o compensates for pressure overload caused by hypertension.
e Fs; # But if LVH 1s extremely promoted, 1t may result in death.
Pcwdsm.lbmamwmwyowﬂmswﬂl i ft ¥ (Matsuzaka et al., Hypertenzion. 2006)
MMP-3 mRNA MMP-2 mRNA IFN-y mRNA
200 . 12 {11 1] -
150 ' e 200
3 100 s 400
50 i 200
1] ey — o 0
FBS Py PES+EAM Pg+EAM P8BS Py Healthy Jdldldc
Ashigaki N, Am J Physiol Heart Circ Physiol . 2013 *p < 008 heart y pertrnphy gs
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Material and Methods Results Echocardiography
Transverse aortic constriction N F b
Silk 1hread Ligate [::] i
Needle : o *
40
30
Test A a |n|ec1lon A.om: arch was ligated with an overlving 27-gauge =
Control: PBS | needle, which was removed s00m after higation 10
14 days 28 days o TR
I *_) sham TAC«-E'BS TAC+éA_a
operation n=6 n= n=
rn‘prlmwnl‘lt:fon L echo:::ﬁﬁm *p<005 Sekinishi et al, Int Heart J. Jﬂﬁ’
—— : : _ Results Histopathology x 200
Heart weight/body weight ratio - s
[mg/g]
B *
7
8
= §
4 TAC+A.a.
3 H: hological analysis revealed that A a -
2 wnfected mice showed additionally enhanced
fibrosis.
1
o These results indicated that cardiae function
sham 'I'AC+PBS TACM a was deteriorated by A a. infection
*p<D ns Sekfm_sh: ot aL, Im HeartJ. 20127 Sekinishi et al, Int Heart J. 2012 %

Female: 26
Total: 134
{Average: 65.2 year of age)

Almost 5% of PAD patents were taken
d and severe d

Umeda et al, 2005 =

Periodontopachic bacteria from Oral or Arterial samples

@ Blood

(n=134)

100 &

Umeda et al, 2005 Ll
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Serum IgG uters agamnst P. gingivalis, T. denticola, A.
actinomycetemcomitans and P. intermedia in PAD patients and control
subjects.

Association of several risk factors with peripheral arterial
disease in logistic regression model

1 | Dependent variable: PAD
| = Cone
- . ol Independent variables  Odds Ratio(95% CI) P value
"0 T
T I LT = Periodonititis 5.45(1.57-18.89) 0.007=
. T ' T Smoking 0.75 (0.13-4.43) 0.754
g = Age 0.99 (0.94-1.05) 0.813
g Gender 1.65 (0.18-15.61) 0.661
4
b *p <005, Diabetes 0.18 (0.03-1.12) 0.065
2 *P <001 95% CT: 95% confidence interval
i *P<0,05 represents significant difference
e Pa T T AR e Yi-Wen Chen et al, Eur J Vase Endovase Surg, 2008 :]
Background Materials and Methods
L Arterial Injury Model
Arterial mjury J

> P. gingivalis (+):live P. gingivalis (CFU 107/mouse)
»P. gingivalis (-): vehicle (PBS)

@ Balloon angioplasty and stent implantation are the
most widely used techniques for treating coronary
arterial stenosis.

@ Mechanical injury to the vascular lumen occurs
during angioplasty and causes neointimal hyperplasia
and vascular remodeling. resulting in restenosis of

(@@

the culprit lesion. Live P gingrvaliz or vehacle |
(¥amamoto et al, Hypertens Res. 2008) 33 inoculation once per week N
Kobayashi N et al,, J Vase Res. 2012
Ao P. gingivalis infection enhanced R P, gingivalis infection accelerated
neointimal formation y
P, gingivalis(-) P, gingivalis(+) M :
o . o ntic] 6 .
; 5
4
3
2
1
50pm 50pum P.gingivalis{-) P.gingivalis(+)
-endmhelmm inner elastic lamina %200 E‘;,G Each group N=11 3
Kobayashi et al, J Tasc Res. 2012  *p<005

Kobayashi N et al, J Vasc Res. 2012
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Results

in TLR-2 KO IIIICE
TLR-2 deficiency negated P gingivall d

Suppressed neointimal hyperplasia

WT+P. gingivalis(+)

50um 50um

TLR2KO+P. gingivalis(+)

Background
Abdominal Aortic Aneurysm (AAA)

I & W

Wmmﬂhfe—drenemgmnﬂn

#®Inflammation appears to play a
fundamental role in AAA development
and progression.

@MMPs. particularly MMP-2 and MMP-
9, are expressed and produced in
increased amounts 1 human aneurysm

. A &Q\, fissue.
“ endothelium inner elastic lamina *200 E\? u
(Thompson et al, Ann N 'Y Acad Sci. 1996)
Material and Methods Resulrs . . . .
: Aortic Diameter in WT Mice
Time Schedule
2 weeks 2 weeks
f I
WM
Chamber CaCl, Application Sacrifice
Implantation
AAA was produced by peri-aartic application of caleium chloride.
Ca-Pg- Ca+Pg- Ca-Pg+ Ca+Pg+
r i 3 N=13 N=10 N=10 N=10
Aovama N et al, J Periodont Res, 2011 » Aoyewia st oL, J Paviodowt Ras. 2011 "ap - 0.05%
Results Comparison of Aortic Diameters Results I'hSTOPﬂthOIOEEﬂl Analysis
TLR-2 knockout mice, lwhnmwulﬂoh.ud P fi could accels the son of AAA with TLR-2 symaling.
[mm] after the Ca wmd P g I . i
1 1 EvG stamung x 200 1 00um
08 , * | - 3
08
07
06 .
05 -
g; = after
02
0.1
o .
Ca+Pg+ Ca+Pg+ Ca+Pg+
WT TLR-2 KO TLR-4 KO
N=10 N=10 N=11 e
*p<l. 05 == : degradation and flattening of elastic E'bu

Aoyama N et al, J Periodont Res, 2011
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Tabwl " AAA patines
acteris e detocted by & pobyme tie Chain Feoction sssy.
liactera Oral ssirpie in= 12} Ancurysmal wall Mural thromtws.
M bartera dudiod e ) Ja0aN ey T
1n o L]

Campylobacter tectia 1M ALY 1T )
Porpingromonas glaghoells 26 (M) nIM s 1215 (0n
Provorelln inteeedia 14 441) P T [
Bt adln ndgeasrwee & (vay Wik ey LU R L)
Tarmwrriks foryt ik nm 101 @) 011 )

1 (5% I mh 310 00y

Ol v Dai bl Wl ey | ) el e pomal) wall, Mol wioei B el gl Dee sl o il e
Mrutiong ol e was 0l swrgeie i Co Laged

Periodontopathue bacteria were present in 86%: of disease artenes of AAA panents, whose
milsmlnmpomm!fummbum

P fiz and T dy la were fin Iy detected among aneun=mal walls and oral
samples.
These results d that d mught be dwith AAA

Kurihara et al. Eur J Vase Endovasc Surg 2004 ©

Periodontitis and Buerger disease

Buerger disease 1s characterized by the absence or minimal presence
of atheromas. segmental vascular inflammation. vasoocclusive
phenomenon. and mvolvement of small-and medium-sized artenies

(Iwai T et.al. J Vasc Surg 42: 107-115, 2005)
(Chen V-W et.al. Int J Cardiol 122: 79-81, 2007)
Tabacco smoking 15 the only indisputable etiologic factor of Buerger
disease,. The vanous features of Buerger disease nught be better
explained by considenng the disease as a systemic reaction to
bactenal infection or to an antigen onginating from bactena mther
than as an immunologic disorder.

Table 1. Resels of periodoatl cuminabon snd PCR desecrion of padenss with Doerper disense and of conerob

Sulogers No * Prevedon o oradi? Arrrry Owal samiy
Pashemt | C T4 TLTL Cr. P
Pummem: 2 B Td.Cr PeTLTA Cr P ln
Parsems 3 . T4, 1d, Cr, I Pe, T, T4, Cx. i In
Pasiesn 4 [ T4, Co, 1% P TET4 Cr,
P 5 c Pe Td.Cr,Pe P TOTL G B e
Pameni & ] TLTL B PeTETLC B P
Pasiem 7 [ P Td, Cr. N FeTLTd G . Pn
Pisacet & D P T Cr Pe Td Cr
[ c B Td P TE T G I, M
Pasiens 10 B T PeTLTL

Pahemt 11 [= s PeTLTACe A
Pushen 12 C Nons FeTLT4 G P Fn
Pasiem |3 ¥ T4 Pe 1T Ce B P
Pasiewt 14 5 Td P TCTL Cr
=) e

Comared } Moo

Comrad 3 ~ S -

Comind 4 Moo

Comapad 5 - N -

Comtrod o Mo

Cominad 7 Beoms

PR Ddemcam i i, Fin Porpine s sapeadis, 11 losarlis sovdemes, 1d [ ripemms domis e, s\ aopebm s o P Preveslia
s mnades, P, Poeretnlis afgres

AL ety it Tsrger demem wors mads, and thear s wy shomn o Tl | The s of the ol patists wos 8, 82, 5. 71 77, T wnt 68 v
The mmnd o son da pase ot s sdlrsesn. b be bined sl phee s, ngubieo

Comparison of IgG titers against periodontotpathic bacteria
P ey
Wha L,

$$ }%#

n—— [r=— P e Comiend gy
(Rl L Sl ]

T deicods
) -
"
=

1

{l
!

‘:1

_-.l==‘

"tk & wan bl ks gl e, <3 e grake . b b i ket e, 3 5 oo g €, e bl pchet Chen -W et.al Int J Cardiol, 2007 -
dopd, 35 sl gl gk ), edumtndens.
Bacteremia after Extraction or Brushing Platelet aggrcgaﬂon induced by P gfugfm!is
o o minutc: :
—— E xtraction-Amos
50 —h —F
,/ \ Figure A Incidoence and duraion of bec-
5 40 Torwrmia ol O Vime points from 17 celsted
Dmctertal spmcies. Numbsrs sl Bu Do
/ \ fine raprasard (he tima posnts for ihe 0
0 nlnnnm tllmmmlmmtbmn
o UNER ANO (3] D MINUIRT ATar INTRAnon o
g / \ torus 0( wxtraction, and {4) 20 min- 20pm
-~ 20 end oy hod Ao bl Small aggregation after 5 minutes; Large aggregation after 10 minutes;
10 / P \wmm 3 Activated platelets are surrouding  Bacteria are wrapped in the
o o "% e . | bactereia aggregation
01 v = Platelets may play a vital role in the transportation of
Baseline 1.5 nun SM‘M 20 mun 40 mn 60 mun ora|badeﬁay!lp y
Lockhart et al., Circulation. 2008 = KHieal Tiowbaic Rusomrch 2008 &
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Atherosclerosis or aneurysm

Several oral bactena may

Platelet thrombi with oral bactena will adhere to the artenal walls.
ibute to this adhes: :

artery

vein

monocytes and platelets caming penodontal bactena, probably make
the most ngmficant conmbunons.
A recent study has shown that oral bactena easily adhere to aged

endothenal cells and that oral bactena such as P gingfvaliz can be
easily cultured from samples of aged endothshial surface compared
with normal endothshal cell layers
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Periodontitis

L

(Tde 2004, Takai 2005, Fomer 2006)

';E'B‘ ‘1 9'{-— E‘t’k.:

,"‘r“a‘" .'.'v;u“",u-
Pl WL/
Ushida ot al. J Perfodont Res, 2008 w2 T~ S S50 | i

Intentive treatment group

Control-trestment group

Flow-Mediated D ikt |4}
- -

P 4
01—
Bavelirw

Mo

Dwyl  On2 1Mo

Study Periont

Tonerti MS, et al, N Engl J Med 200 -u

Influence of periodontal infection on circulation
Basic studies
» Abdominal aortic aneurysm

P. gingrval sormc Aoyama N et al, J Periodontal Res. 2011
ition of by MMP Aoyama N et al, J Periodontal Rez. 2012

TLR-2 plays a role in ansurysm development Acgyama Netal, Core J 2013

¥ Artenial mjury

F. gingr . ] Kobayazki N er al, J Vazc Rez. 2012

» Myocardial infarction

4 0 1 deling after M He i Total., Int Heart J. 2012

» Myocardial hypertrophy

Periodontal infecnon disl bypermopley  Selemizhi 4 ev al | Inr Hearr J. 2012

» Myocarditis

P. gingrvaliz deteriorates myocarditis Azhigaki N et al.. AJP Heart Circ Plyziol. 2012

Influence of periodontal infection on circulation
Clinical studies

¥ Atherosclerosis and hypertension
Level of serum amtibody agninst a i
bypenension

Hemaoka T et al., Hypertenzion Research 2013

)— ]nd:mnc stroke
ion of serum aan. annbody with ischemic stroke
Hozomi N et al., Corebrovazce Diz. 2012

» Atherosclerosis
Detecnion of penodontal bactenia in atheroscleronc lesion
Teyafubu T or al.. Surg Today. 2011

» Coronary Heart Dizease

Prediammostic plasma snnbody levels to penodontopathic bacteria and risk of coronary hesr disease
Ueno M et al., Inr Hearr J 2012

antibody in acute syndroms
Sogjtma H, et al.. Int J Cardiol. 2008

l status and Pr i dh

Three potential mechanisms of the association
between periodontitis and CVD include:

~ Direct bacterial effects on platelets and host cells
»Systemically or locally induced inflammatory mediators
~ Autoimmune responses

Studies have suggested that 1al links b 10d and CVD include direct
Mﬁmb&mm&m&nﬂeﬁﬁshmﬂnhmuﬂﬂmamwnuﬂn
sutoimmune responses. Smce DNA of P gingivalis bas been d dm
mﬂmﬁm&m:mwwmﬂmﬂmﬂnpﬂm
aweﬁuﬂswﬂa:u&masmlxmmduwﬁhuwmhﬂopﬂny
Thuee p hamisms of the 13t and CVD
mchdo &nﬂb&cwnlrﬂ'wlsunpbﬂkumdhnstuﬂs:ﬂmﬂvuiwiﬂym‘d

() CLINICAL
2 CARDIOLOGY
ACS LR Chesl sar sty Hot| b v »
beaginy [ e ) Gl W Freve i ™
heart .o
AHA No evidence that gum disease causes CHD
e Misosi = Shmm 0 (L4 0 [ e
el "1 I L o T L) -
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ntific Statement

Periodontal Disease and Atherosclerotic Vascular Disease:
Does the Evidence Support an Independent Association?
A Scientific Statement From the American Heart Assoclation

i Setenifie Affairs Concars With the
This Repuret

The American Dental Association Co
«

Endorsed by the World Heari Federation

b, Lackhan, DDS, Co-Chalr: Ann I, Bolger, MD, FAHA,

apanin, DDS, MDD, Olusegun Osipbowale, MD: Mauabo Trevisun, MD;

AMET K oabiegm & Tok Y EAHA: b W Newbseger MO MPH FAHA

L. Guoemik, MDD, MHS, FAHA; M | H. Gewite, MD, FAHA, Walies B Wilson, MDY,
ith, Je, MDD, FAMA Loy M Baddoor, MDD, FAHA

o, aiind Kava

Emlon i

Assoschationr Ribwsathe F

al Candbolog

Circulation. 2012;125:2520-2544  ©

Absrace—A hnk between oral health and cardiovascular disease lns been pmpo:ed for more

than a century. Recently, concemn about ible lmk: b dontal dizease (FD) and
atherosclerotic vascular diseaze (ASVD) has intenwufied and 11 dnving an active fisld of
mto bl and causahity. The 2 dizorders share several common

nzk factors, :..c'uc'.l..._ cigarette smoking, age and diabetes me! Patients and p ders are
mereasingly mmmmmmamgzsuﬁyﬂ\nmm
dann..mnﬂmmdnnedb\r | and md 1 lders. The focus of this review
es: whether aval ﬂ:'le dats support an mdependent
and whether PD treatme t modify ASVD nizks or outcomes. It also presents mechanistic
detals of both PD and ASY'D relevant to this topic. The comelation of FD wath ASVD
outcomes and mmrogate markers 15 discussed, a3 well as the comelaton of response to PD
therapy with ASVD event mates Methodolopical 1zsues that compheate smadies of ths
association are outlined, with an emphasis on the terms and metnics that would be apphcable in
futare studies. Observational studies to date support an association between FD and ASVD
independsnt of known confounders ¥ do not, however, support 3 causative relatonship

interventions

Intu:

ween ASVD and PD

assoctation b

Although pe 'Jc.'\l:l'_n

&2

Mnlorular Srienco_in AMalarmilar Criamesa

February 4, 2013, Tokyo

*Departmen 'ﬁ' H Mﬂhm Tol;p Medical a

Mitsuaki Isobe P‘h.D Rye m;\ﬂ) Nonko Tam
- by g L 4
Deparlmem of Cdrdiovascular M

-p v
Issei Konmro M'D PhD J e T

m‘pa.rtmelu of Advanced Clinical Scienceand apeutics L.wersxty of Tokyo
Juo-ichi Suznka MD PhD, Yasunobu Hmn *anh:m Ogawa MD PhD

*Department of Periodontology, Tokyo Medical and deﬂ University
Noro Aoyama DDS PhD, Naho Kobayashi DDS, Nesthiko A shigaki DDS.*
Asuka Sekinishi DDS, Makoto Kaneko DDS, Yuka Shikeido DDS

*Ceanter for Cooperative Education Research, Kyushn Dental University
Tomoya Hanatani DDS PhD

Periodontal condition in CHD patien

We are now performing a clinical
research to analyze the association
between the infection of periodontal
bacteria and coronary heart disease
(CHD).

The results we have already obtained are following.
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Materials and Methods

Subjects

» Five hundreds and six subjects were recruited from
patients with cardiovascular diseases in Tokyo
Medical and Dental University Hospital from May
2012 to April 2013.

# The subjects were divided into six groups according
to age and the existence of CHD.

Materials and Methods

Analyses

»# Clinical measurements
— Missing teeth number
— Probing depth
— Chnical attachment level
— Bleeding on probing
» Anti-periodontal bactenial antibody by ELISA
» Amount of pertodontal bactenia by real-time PCR

GROUPS 31-60 years 61-T0 years Over 70 years i 4 - . P i edi
CHD positive YC (2=27) MC (a=61) EC (a=04) . gingivalis, A. actinomycetemcomitans, . intermedia
CHD negative YN (n=129) MN (2=108) EN (o=8T) -
Number of missing teeth Average PD  Lilin e masc um nghes tun v, ssiomgate
mean PD of YC was stansnically comparable o MC and EC
There was a statistical difference of number of missing teeth between MC and MN. *
20 28 - =
15 *p < 0.05 —_— =i :
. 26 ;
10 "
N B =
L) : 22
YN YC MN MC EN EC J
GROUPS 31-60 years 61-70 years Over 70 years
CHD positive YC (z=27) MC (n=61) EC (0=94) 2 YN e MN MC EN £C
CHD negative YN (n=129) MN (2=108) EN (n=87)
&
*p < 005"
A C The mean CAL of YN was also the smallest of the six groups.
AL e CAL of MN, MC, EN and EC was higher than YN, S5
o vl b ‘i o stastically aifer from MC BOP positive rate
awd EC.
The BOP Ve rate was ble among the groups
4 — 50
——— 40
35 - l a0 -
= <20
3 T |
E 10 |_|
1 0 .
25 YN Yc MN MC EN EC
GROUPS 21-60 years 61-70 years Over 70 years
2 :
i Ve P MG EN s CHD positive YC (0=27) MC (n=61) EC (2=94)
CHD negative TN (o=129) MN (o=108) EN (n=87) &

*p<005
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P. gingivalis counts in 1ml of saliva

-
-3 .
20
=15

10 [

5 ‘

o |

YN Yc MN Mc EN EC

P gingivaliz was lghly detected m MC and EC compared to YN. n
Besides this, there was no statistical difference between the groups.  *p < 0.05

€00000
500000
400000
300000
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200000

100000

Anti-P. gingivalis antibody level

—
—

| 4 I |
= Q ; I
¥N Ye MN MC EN Ec

Ant-P gingivaliz antibody m YC was statistically hagher than YN,
Anti-P gingivalis antibody levels in MN, MC, EN and EC were higher than ¢
YN, while they were not statistically different to the level in YC. <00

Summary of this clinical study

» CHD patients in relatively young age groups had a
high level of anti-P. gingivalis antibody, although the
amount of P. gingivalis was comparable to the non-
CHD subjects.

# Continuous inflammatory reaction mduced by P.
gingivalis infection may influence to CHD.
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6. R IC L D28l (7 4+—2)

LECTURE EVALUATION FORM

Professor Yuichi IZUMI

On March 21, 2014 : 10.30-11.30 A.M.

Lecture on “Periodontitis and Cardiovascular Disease z The Link and Relevant"
At the Faculty of Dentistry, Khon Kaen University, Thailand

Please take a minute or two to complete this questionnaire by ticking your response to

the statements.

Strongly
Agree

Agree

Disagree

Strongly
Disagree

1. The choice of topic was relevant me.

2. The Lecturer had
a) good knowledge of subject

b)Presented it well

3. There was sufficient opportunity for
open discussion/questions.

4. Did the Lecturer meet your
expectations?

5. Overall, I would rate this session as
being

Excellent

Good

Average

Poor

6. Do you wish the Lecturer to be invited
here again?

Yes

7. Any comments?
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1. The choice of topic was relevant me.

disagree

0% strongly
(1]

disagree
0%

strongly
agree
92%

2. The Lecturer had
a) good knowledge of subject b)Presented it well

strongly
disagree
0%

disagree
0%

disagree | strongly
disagree
0%

strongly
agree
75%

strongly agree
100%

3. There was sufficient opportunity for open discussion/questions.

disagree
0%

strongly
disagree
0%

strongly
agree
92%
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4. Did the Lecturer meet your expectations?

disagree

strongly
0%

disagree
0%

strongly
agree
92%

5. Overall, I would rate this session as being

- Excellent
83%

6. Do you wish the Lecturer to be invited here again?
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