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Nanoscale surface modification of titanium implants
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Abstract

This article reviews the currently available nanotechnology both at experimental and therapeutic levels with a
view to clinical implications and application in implant dentistry, particularly involving pre—implant regenerative
therapy as represented by bone augmentation and guided bone regeneration, and also the placement of implants. The
review focuses on nanotechnology—driven surface modification of dental implants. Nanotechnology appears to offer
the potential to improve biological responses. A few dental implant products with nano—scale surface features are
commercially available. However, it would be immature to claim success for developing these nanotechnology—
based products before completing a biological and topographical characterization, control and optimization of the
surfaces. As a candidate for addressing this, this article introduces a novel nanonodular structuring of titanium. We
created a biomimetic micro—to—nanoscale hierarchy topography of TiO. by applying a recently reported nanonodular
self—assembly technique on acid—etch—created micropit titanium surfaces. The size of the nanonodules could be con-
trolled by varying the assembly time. The micro—to—nanoscale hierarchical structured surfaces were proven to en-
hance, markedly, the strength of bone—titanium integration compared to microstructured surfaces without these
nanonodules. We also demonstrated that biological effects were most pronounced when the nanonodules were opti-
mized to a diameter of 300nm within the micropits both in vitro and in vivo. In conclusion, an initial step towards
implementing nanotechnology has been successfully launched to show its potential to improve current implant den-
tistry, however further studies are required to assure the benefit and credibility to advance current therapeutic con-

cepts and to overcome current challenges in the field.
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Imaging analysis of blood flow distribution with laser speckle flowmeter
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Abstract

Monitoring of the blood flow has been used in basic and clinical research to elucidate details of the physiological
and pathophysiological conditions of tissue. The blood flow measurement in biological tissue has employed drop
counters, microspheres, hydrogen clearance, laser—Doppler flowmeters, and others. However, none of the devices are
clearly superior or simply provide all the data necessary. For example, blood flow measurement by the microsphere
method can determine the absolute value of the blood flow rate, but involves the use of radioisotopes. Blood flow
measurement by the laser—Doppler flowmeter method can measure the blood flow non-—invasively, but determines
only relative values and observes only small areas. Thus, it is necessary to select the method of blood flow measure-
ments considering the measurement site, measurement area, object of study, sampling interval, and other parameters.
Advantages of non—invasive measurements, include ease of application, abundant information obtained from high—
resolution sampling, and imaging analysis makes it possible to consider introduction of blood flow measurements in
basic and clinical research. One such application is the laser speckle flowmeter which is increasing in use in basic
and clinical investigations, since this instrument can non—invasively measure blood flow changes in broad areas as
two—dimensional images with high—resolution sampling. This review focuses on i) the principles of blood flow
measurements with the laser speckle flowmeter, ii) a comparison of the characteristics of laser speckle flowmeter
and laser—Doppler flowmeter on the blood flow measurements, iii) the previous basic research with laser speckle
flowmeter that has been reported by us, and iv) the application of laser speckle flowmeter in basic and clinical in-

vestigations.

Key words : Laser speckle flowmeter, Blood flow measurement, Imaging analysis, Hemodynamics
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Abstract

The story of Bangladesh dentistry begins after the establishment of Dhaka Dental College as a unit of Dhaka
Medical College in 1961. By around 1980, the concept of dentistry finally entered the public’s consciousness by the
continuous efforts of many young dentists at that time. Still, the number of dentists and educational facilities was
limited due to lack of financial and institutional support from public sector. However, in 1994, the government
opened the door for the private sector to become involved in training young dentists. After that, a remarkable num-
ber of private dental colleges started their activities under Dhaka University. Now, public hospitals are providing out
—patient clinics to make up for their lack of facilities. The private sector is also extending efforts to provide treat-
ment by out—patient department services. However, interdisciplinary treatment facilities are only available in a few
hospitals. Presently, in Bangladesh, a large number of initiatives are underway to increase the number of qualified
dentists. Skilled technicians, adequate dental laboratories, equipment and training are necessary to upgrade dental
practices. Improving mass awareness of people for oral health care is also very important. Print, electronic media,
various social and professional bodies can play important roles in this effort. Recently Bangladesh has had remark-

able success in achieving the target of Millennium Development Goals. Therefore, by the combined effort of the
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Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of Hokkaido,

public and private sectors, it should be possible to improve the status of Bangladeshi dentistry in the near future.

Key words . Bangladesh Dentistry, Dental facilities, Dental training

1. Historical Background

Before 1971 Bangladesh was a part of Pakistan known as
East Pakistan. On 16th December 1971Bangladesh won its
independence after a war of liberation (Hannan, 2001). Be-
fore liberation, patients were generally treated by non—quali-
fied dentists and charlatans, or “quacks”, who performed
only extraction of teeth and the making of different types of
dentures. Besides these quacks, there were also many Kobi-
raji (persons using herbs, spells and other supernatural
“treatment” methods) at that time. Kobiraji visited door to
door, offering various treatments for all kinds of illness in
exchange for money. Peoples’ general concept regarding
dental treatment was very poor in this era. Dental care was
neglected ; tooth pain simply meant that the tooth must be
extracted. In this situation Dhaka Dental College was estab-

lished as a unit of Dhaka Medical College in 1961. M.M

Haque was the st principal and administrator of Dhaka
Dental College at that time. At the beginning, there were
only five students and no teacher. After 3 months Dr. A.H.
S. Rahman from the Punjab region of India joined the col-
lege. In 1965 the five students obtained BDS (Bachelor of
Dental Surgery) degrees from Dhaka University.

2. The Emergence of Dentistry in Bangla-
desh

Between the establishment of Dhaka Dental College in
1961 and 1980 there was no remarkable development of
dentistry in Bangladesh. There were a few modern facilities
and technologies for dentistry. However, in early 1980 there
was a remarkable improvement in the field of dental educa-
tion, research and treatment due to foreign scholarships of-
fered by the Japanese government and supported by other

organizations of Japan. After 1980 many dentists took the
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Ph.D. and other post—graduated degree from Japan and other
countries. Thus, a new era of Bangladesh dentistry was
started at that time. The latest technologies, instruments and
materials became available inside the country in a limited
way. However, the number of qualified dental surgeon was

still limited. The quack practitioners remained in business.
3. Present situation

1) Public Sector

As we know, Bangladesh is a developing country in south
Asia with a population of 155 million. There ia an alarm-
ingly inadequate number of dentists, with the lowest dentist—
to—patient ratio in the world. The scarcity of funds and
skilled manpower is an ongoing problem for the develop-
ment of the health sector. Due to various realities in the
public sector, dentistry has not developed much yet. There
are now only three dental institutes in Bangladesh. Among
them, Dhaka Dental College is the only full-fledged dental
college under Dhaka University (Fig.1). The other two are
attached to the Chittagong and Rajshahi Medical Colleges,
and don’t have sufficient infrastructure or facilities”. Dhaka
Dental College has both an outpatient department (OPD) and
inpatient department (IPD) facilities. Now every year only
210 students can be admitted in the public sector for a BDS
degree (Government of the People’s Republic of Bangla-
desh, Directorate General of Health Services, 2010). How-
ever, only a few years before, this facility was limited to
100 students. Besides these, three medical colleges and insti-
tutions in the country have inpatient facilities for maxillofa-
cial surgery. The Bangladesh Sheikh Mujib (BSM) Medical
University of Dhaka has been providing OPD, IPD and also

specialty services in the field of dentistry. Dental treatment

Fig.1 Dhaka Dental College, the only public dental college in Bangladesh.

service is also available in every 250—-bed general hospital at
the district level. This service is also available in some 100—
bed district hospitals. There are around 70 such hospitals. In
Bangladesh, there are OPD facilities at the grass—roots level.
About 467 health complexes have OPD facilities at the grass
—roots level. In addition, every medical college in the public
sector has an OPD facility. Though this infrastructure exists,
the numbers of dentists, technicians, instruments, necessary
materials, lab facilities and skilled manpower are not suffi-
cient. This is why the state of dental education and the
availability of treatment facilities, though much improved,

are still not very good in Bangladesh.

2) Private Sectors

Due to the scarcity of funds in the public sector, it is nec-
essary for the private sector to initiate the development of
the health sector of Bangladesh. It has been proven over the
years that it is almost impossible for the government alone
to implement a well—structured policy for its huge popula-
tion. In this context, it becomes imperative for the govern-
ment to consider the magnitude of the problem. Since 1994,
the government has been encouraging the private sector to
share the burden and help improve the health services in the
country. Responding to changes in government policy, many
non—government medical colleges and hospitals have been
established in the past decades and are in the process of be-
ing set up. However, the expansion in the area of dentistry
is still far below the desired level. In this context, on 20th
April of 1995, Pioneer Dental College (*) obtained permis-
sion from the government and affiliated with Dhaka Univer-
sity. Within a couple of years, other private dental colleges

started their activities. Among them, City Dental College
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Fig.2 City Dental College, one of the private dental colleges in Bangladesh.
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(Fig.2), Sapporo Dental College (**), Pioneer Dental Col-
lege and Bangladesh Dental College (***) are performing
very active roles in the development of dentistry in Bangla-
desh. At present, there are about eight private dental col-
leges (Bangladesh Medical and Dental Council, 2006). One
private dental college for women named Saphena Women’s
Dental College (****) also started activity recently. Due to
the limited infrastructure and facilities, the performance of
the private dental colleges is not uniformly good. Most of
them don’t have their own campus and hospital facilities.
Some of them have their own campus, but the areas are very
limited. These private dental colleges are also providing
OPD service. On the other hand, the lack of skilled teaching
staff and also other skilled manpower like technicians and
lab worker is a burning issue. Recently, the situation has
been changing day by day. Besides this, many dentists are
running their private clinics for low—cost dental care of the
masses. However, most private dental treatments in private
clinics are expensive, so it is very difficult for the general
populace to get treatment from a private clinic. At the pre-
sent time, a few corporate hospitals such as Square, Lab aid
and Apollo are providing dental treatment. However, their
treatment fee is very high. Most of the people cannot afford
to go there. Only some rich persons get services from this
type of hospital. The Bangladesh Institute of Research and
Rehabilitation for Diabetes, Endocrine and Metabolic Disor-
der (BIRDEM) is providing specialized OPD service for dia-
betic dental patients. But private dental treatment facilities
are still limited only to city areas, mostly in Dhaka city and
some other big cities. Thus, rural people must still travel far

to visit dental treatment facilities.

3) Under—Graduate Education

The candidate must pass Secondary School Certificate (S.
S.C.) and Higher Secondary Certificate (H.S.C.) Examina-
tions from any one of the Secondary and Higher Secondary
Education Boards of Bangladesh. The H.S.C. examination
must be in Premedical Group, i.e. Science with Physics,
Chemistry and Biology. The students must obtain at least
60% marks in the combined S.S.C and H.S.C. Examinations
or equivalent qualifications. Detailed criteria for selection of
candidates are determined from year to year by the Director
General of Health Services in Medical Education & Health
Manpower Development. A candidate selected for admission

in the Dental College is obliged to follow the curriculum,
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rules and regulations approved by the Bangladesh Medical
and Dental Council and the respective University. The cur-
riculum, rules and regulations are subject to changes from
time to time (Ahsanullah, 2006).
The B.D.S course comprises eight terms in four years of
studies, followed by a year of compulsory professional prac-
tice in the form of rotational internship. The medium of in-
struction and assessment is English.
A term having 20 weeks for teaching has at least 100 full
working days and therefore approximately 600 hours of
teaching time. On this basis each year has approximately
1200 hours of teaching time and the whole course has total
208 weeks academic time.
Subjects to be taught in each year are as follows ;
1st year — Anatomy, Histology, Physiology, Biochemistry
and Science of Dental Materials

2nd year — General & Dental Pharmacology, Pathology, Mi-
crobiology, Oral Anatomy, Physiology, Prostho-
dontic Technique and Dental Public Health

3rd year — General Medicine, General Surgery, Oral Pathol-
ogy, Periodontology, Prosthodontics, Conserva-
tive Dentistry & Endodontics, Oral & Maxillofa-
cial Surgery, Orthodontics and Pediatric Den-
tistry

4th year — Oral & Maxillofacial Surgery, Conservative Den-
tistry & Endodontics, Prosthodontics, Orthodon-
tics and Pediatric Dentistry

The seminar or integrated teaching system is introduced
from the beginning of the Ist year and it is organized peri-
odically, at the end of each system or topics. Each subject
must introduce card and its satisfactory completion by the
students should be obligatory before being sent up for the
University Examination. At the end of each year, there is a
University Examinations named as 1st Professional B.D.S, 2
nd Professional B.D.S, 3rd Professional B.D.S and Final
Professional B.D.S. Examinations. After passing all profes-
sional examinations successfully, every student has to com-
plete a—year internship training. Then they can get the regis-

tration number from BMDC for practice.

4) Post—Graduate Education

In the past decades of Bangladeshi dentistry, there was no
opportunity to have post—graduate education. Only a select
few dentists went abroad to have post—graduate education.

Japan, USA and UK were the main destinations of dentists
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in Bangladesh for short— and long—term training courses, di-
plomas, MS degrees also Ph.Ds. Among them, Japan made a
remarkable contribution to post—graduate dentistry education
in Bangladesh. However, now, Bangladeshi dentists have
some limited facilities for post—graduate studies. Dentists
can take a diploma and MS degree from BSM Medical Uni-
versity in different disciplines. Dhaka Dental College also
offers an MS degree under Dhaka University. Besides these,
dentists can take a Fellow of College of Physicians and Sur-
geons (FCPS) degree from Bangladesh College of Physi-
cians and Surgeons (BCPS). Everywhere dentists are facing
tight competition for chances at this sort of post—graduate
study because seats are very limited. Some professional bod-
ies are also organizing seminars, symposiums and hands—on
programs to improve the quality of dentistry. Furthermore,
new—generation dental graduates are also interested in pre-
ventive dentistry and public health. They are taking MPH

degrees from Dhaka University.

4. Treatment Facilities of Dentistry in Differ-
ent Disciplines

1) Conservative Dentistry

Conservative dentistry is basically concerned with the
conservation of teeth in the oral cavity. Dentists in Bangla-
desh deal with the diagnosis, treatment and consequences of
dental caries by various types of restoration to maintain full
function and aesthetic appearance. In endodontics, the basic
treatments are various types of fillings, root canal treatment,
surgical endodontics, endodontic implants, and different
types of whitening and management of traumatized teeth
(Ahsanullah, 2006). Presently, a good number of endodon-
tists are practicing in Bangladesh but the level of sophistica-
tion is still very low. Use of a gyromatic handpiece and op-
erating microscope should be started. Also, now a few pri-
vate clinicians have started the use of lasers in their practice,
mainly Low Level Laser Therapy (LLLT) and carbon diox-
ide laser. However, they are very expensive. Now Bangla-
desh has many more dentists who have a post—graduate de-

gree in conservative dentistry and endodontics.

2) Oral & Maxillofacial Surgery

In case of maxillofacial surgery, various types of treat-
ment facilities are provided for patients. These treat, for ex-
ample, maxillofacial trauma, malignant diseases of the oral

cavity, benign tumors, odontogenic cysts, non—odontogenic
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Fig.3 Outpatient treatment at Bangabandhu Sheikh Mujib Medical University.

cysts, maxillofacial deformity, congenital cleft of the lip and
palate, odontogenic space infections, pericorneal infections,
TM joint problems, maxillary antral pathology, impaction
and many other diseases (Ahsanullah, 2006). Dhaka Dental
College and BSM Medical University (Fig.3) have indoor
facilities for maxillofacial surgery. In addition, three medical
colleges and one institute have inpatient facilities for maxil-
lofacial surgery. In the private sector, many hospitals are
providing maxillofacial treatment. In private dental offices,
dentists are also performing minor type surgical interven-
tions. In facial deformity cases orthognathic surgery and dis-
traction osteogenesis is an integral part of treatment. How-
ever, again, inadequate equipment and training are the prob-
lem. Microvascular reconstruction and TMJ surgery also re-
quire an expensive operating microscope and arthroscope.
Presently, Bangladesh has a remarkable number of dentists
who have a specialty in maxillofacial surgery. They are also
taking different short— and long—term courses at home and

abroad.

3) Orthodontics

Due to the socio—economical condition of the country, or-
thodontic treatment has not been that popular in the country.
Recently, orthodontics has gradually become more popular.
There are very many dentists with a specialty in orthodon-
tics. They deal with mal—aligned teeth, mild skeletal deform-
ity, and many other orthodontic problems ( Ahsanullah,
2006). Due to the high cost of treatment facilities in the
public sector are very limited. Treatment is available in the
private sector, however, the number of specialist orthodon-

tists are limited.

4) Prosthodontics
In the field of prosthodontics, Bangladeshi dentists pri-
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marily deal with missing teeth, partial dentures, complete
dentures, removable prostheses, fixed prostheses (crown and
bridge), and maxillofacial prostheses (Ahsanullah, 2006).
There is a critical lack of trained dental technicians and
good lab facilities in Bangladesh. This is why the quality of
the different prostheses is not up to the standard. However,
recently, Bangladesh has developed a lot in this field. Espe-
cially, Bangladeshi dentists have started dental implant work
in a limited way. Thus, good behind-the—scenes lab and
technician support should be enhanced. Many younger—gen-
eration dentists are taking post—graduate study in prostho-

dontics. Thus, the future of prosthodontics is hopeful.

5) Children, Community and Preventive Dentistry
Presently in Bangladesh, this is a burning issue. Many
foreign organizations like JICA, WHO and many other
country—based NGOs are working in this field to increase
mass awareness. Students of dentistry are getting education
in this area in their final—year course. Newer—generation
dentists are also taking post—graduate education in public

health.
5. Future Prospects of Bangladesh Dentistry

For taking care of the oral health of a huge population, it
is essential to increase the number of qualified dentists.
Presently, in both the public and private sectors, a host of
initiatives are underway to increase the number of qualified
dentists. Also, skilled technicians, adequate dental labora-
tory, equipment and training opportunities are necessary to
upgrade dentistry practices and standards (Fig.4). Mass

awareness of the people for oral health care is also very im-

portant. Print, electronic media, and various social and pro-

AT AR
Fig.4 Hands—on training organized by Bangladesh Academy of Dentistry In-
ternational in Dhaka in Jan.2011.

fessional bodies can play important roles in this area. Re-
cently Bangladesh has had remarkable success in achieving
the target of Millennium Development Goals (MDG)(Rah-
man, 2005). Therefore, by the combined efforts of the public
and private sectors, it may be possible to improve the status

of Bangladeshi dentistry in the near future.
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An immunohistochemical study of tenascin-C and fibronectin
in mandibular condylar cartilage of fetal and postnatal mice

Shunichi SHIBATA", Rei SATO”, Tamaki YOKOHAMA-TAMAKI", Nobuko OBARA", Yuko SUZUKI"

1) Division of Histology, Department of Oral Growth and Development, Health Sciences University of Hokkaido
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Abstract

To investigate the functions of tenascin—C and fibronectin in mandibular condylar cartilage, immunohistochemical
analyzes were performed in developing mouse mandibular condylar cartilage and cartilaginous anlagen of the tibia
(tibial cartilage) as well as postnatal mandibular condylar cartilage. Fibronectin immunostaining was continuously
detected within the cartilage matrix both in tibial and mandibular condylar cartilage, indicating the presence of fi-
bronectin in the general cartilage matrix involved in the proliferation/maintenance of chondrocytes. Meanwhile tenas-
cin—C immunostaining in the tibial cartilage was detected in the newly formed cartilage matrix but became limited
to localized areas at the epiphyseal end with advancing age. In the mandibular condylar cartilage, however, tenascin
—C immunostaining was mainly detected in the periosteum of mandibular bone, anlagen of condylar cartilage, and in
the perichondrium and upper layer of the condylar cartilage during the fetal period. These tenascin—C positive areas
showed weak fibronectin immunostaining, indicating that two molecules are present in a mutually exclusive pattern.
Tenascin—C immunostaining was continuously detected in postnatal condylar cartilage in the fibrous cell zone, indi-
cating this continuous immunostaining reflects structural features of condylar cartilage in terms of secondary carti-
lage and articular cartilage. Additionally, the mutual exclusive immunostaining pattern of both molecules implies the

existence of competitive interactions in cartilage.
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B8

FaaE o~ 7 A TRk S & g R AR B L A%
D T FRVEHR |2 BT B tenascin—C & fibronectin D B RE % 17
Y HHIITINS DT OFBL % GBI ITHRE
L 7z. Fibronectin® 5% 40 3 T FHIAIK T, [R5 IR ALk
FL AR SN EEEERICROONErS, fi-
bronectin (& #k15 O — #1972 MUl A 2 E 55 & L CTHETE
L, B0 eErEIclE L Tnwd EHfES N
72. —77, tenascin—C D W getty 13 in A= ] o Sa5 J5 & ik
FIZBWT, HEPESICONREICTIHBIRET 2

X9k otz BAENB X OAEBO TEHEIRE IR - 5k
FEFEICB W TIE, tenascin-C mRNADZSH B L Oz
Geft S E ARG T RCAT O 2R, BRE IR, WA A5
LA £ TORICRD bz, ol RII T
SHHRE O kR L Lo, BTG & L CoRkhE
EBT AL D EEZ b7, F /tenascin-C & fi-
bronectin (M B PEBRAY 2 Jet /8y — 2R L 722 & p
5, EHMEIZ BV THDTH AT S 2O EEH 253
Wz,

A L P234E 3 H30H

(29)
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T FRBEECE (ST O T EE & T EE O T IO M2
TR S L% FHEI AT (Temporo—Mandibular Joint © TMJ)
DN BEFZDO—>TH Y, FHEkE L L TRE)] & kil
THMEE D B EFIFICHEATO 1 DOMEHOLE R o
TBY, HEHEFELTOEIEL TS, L2h > THl
FARVE A O FEH Tw 12 BE A <, HFESLEL,
BIE, /NEEER: ORI A 5 b T FHIEIRE O
W& O AENIZET A 2 L IEIEFICEETHSLEERD
ns.

FEAFR I T BRI (IR 4 [ kg | 1250
ENTWD [ R | I ZIE 2 i HRE & L CIERR
DOENTVRRWAE, ZOWFORME L (ERLTHEY,
PO OTHRTOILCHWONRTW S, 2Rk
BOEMERERIIWELL T2y, 1) BIc—X
g XD, BRUTHEAET S, 2) KikGoOiE ML
ROALHZEMNE A S ML T 20T % L, BEFEFO
BEEICHEET LI L, 2R ENTWS (Beresford,
1981 ; Hall, 2005).

§H O3 TG EEZSED R AT 2 I, Wb
BREIRIT I 2 VR L TR L7242, JBie14 127 L
B 74 A7 75—+ (ALP) Bptho> FEREEEKE O 5 5
WHEZEMREE L LT, RIS SN TV S THE O
ONZHET A ALEICF® 541 (Shibata et al., 1997), i
14.5—15. 0H IZ#) & THkg #fk DS 2 O [ Sl ge 4L o
MHAT HZ L&KL (Shibata et al., 1996 ; 1997 ; Fu-
kada et al., 1999). F 725E#H 5 135S B L Uin
situ hybridization D F 20 &, J5 0> [ 341 Ha 258k 45 i
JAIZHET 2RV RELIC (b5 WIFERE) ERkE
M4k 3 % 2 & (Shibata et al., 1997 ; Fukada et al.,
1999), HIHIZLIHZEE R TH % Runx 2 DE R+
7T RITAIBWT, FTHEOHRER LT FHHE
A S KILTWwb 2 & (Shibata et al.,, 2004), T 5H5H
HRAT T HGE AR 1 X RS TS 20 72 Sox 9 & Sox 5 D5
W EHIZHFHEEICWLELRIEE N T T % Runx2,
Osterix DU FSEE L ERETH 5 Z & 7% & (Shibata
et al., 2006 ; Shibata & Yokohama—Tamaki, 2008), T 2H5H
PETEBOER OME FOREEIZH L ML TE 7.

Tenascin—ClZ KFIDHE ¥ > /X 7 B Ttenascin family D H
THRWICHERL SN2 T THZtenascin& W 2 X2 D5
T2 f89. Tenascin—CIENFKM I Zheptatfifiti, EGFERIE
M1, fibronectin A GG &E A2 FE L, CERMICIT 7 1
TN = Uk R A A V& FFD. Tenascin—Cld heptati
ET=ERE %D, central domaimffiE TS 51 LN

I

P = |

- /NE

& MR B X O~ 7 A FHHBETRE 12 BT A tenascin—C,  fibronectin® S0 {5 0978

& 7% (Erickson, 1993 ; ¥ H & A, 1997). Fibronectin
NI MG E BRI A T T A 2 > TR D ) =7 X
TIR7H, e FTRIOMOERFEIMON TS (Er-
ickson, 1993 ; Sahlberg et al. 2001). F 72 OFfLICIT
I TIZRGDACYI, ~ ™ A TIIRVDELFIN RO HiLs.
Z OREEIZ & U tenascin—Cldintegrin 7 7 3 V) — &G T
X, tkikDfibronectin & Ak 2 MMIEE T T L& 261
T 72728, BIE CIIEGFA AR &, fibronectin ITTHY
BEREOE S 12 L APUA T & L TOREEMNEH S
TWh, 27470/ =7 YRR X A idnxy vk
BHMEZFRO720, ~3) VEFEERER T & OME S
R S, AT, o, EEEICEE Y A AR ORIk S
NTW57%, MO, A, REBIZL->TEZ AKX
G SRR R L T a (FH&HAE, 1997).

In vivolZ BT, JEEM Tidtenascin-CI3 5 1 21K
LFSEME OB ICFEILL, oKkt TUMkL 2%
R OMREREICHEIT 5. HEHERICE L T
RERWEEEOHE TIIZ COWMEIROLN, JHE
WO OB, BRI OV EeE i,
BB WITRE KRG O X9 Bk A ORI FEB A
Roon, b (L) L 7z#ks i< AL 5 o #og ik
TREHPET T 2 2 &2 Sikaflao il abic B
T 5 LHEWH &N TWwA (Mackie and Tucker, 1992 ;
Tucker et al., 1993 ; Pacifici et al., 1993 ; Glumoff et al.,
1994). L0 L7785 B 123 L Tid Vikevid 5

(1990) A4 5 HB L U20HD T v b T FHEEKE 01
SEERE S 2 RGeSO S D L) i A1)
BHBDOIT, THBHIKE DI\ & G4 OB R RE
BLUEROBEBRICIB T 5 RERZICE S 251
ROLNHZ. LD o TAMIEDELZBNIEINAS D
% T Dtenascin-CDFEH & S0 MAR L7 IR L,
EBIBITAA LB LD, BEMNDS L CEREE
BT ZONFOBEEZWHIZT LI LETH L.

—7Jj, fibronectinlIM4fE % > /X7 & L CHAET 5 & FH
WE IS E R M R LTOAEEL, BIfEE TS
kb LR SN T L ilEEDTO—2THSH. £
OMA VIR L TR EIZFES 2 L1297 207 (A
&AELY, 1996) EZE7: OIIRGDEEY] % b Hintegrin (a 5
81, avB1%%) L#EAL, integrinZ v 3 5 ¥ 7 FIVix
R L CHIRORE & B RE DTG LI B § 2 2 &
Tha (HE &L, 1996). BEMKkIZBNTY, fi
bronectinZ2 i #LAE OACHT, HMikr, BHEICEKRT LI L
% (Martin & Buckwalter, 1998) fibronectinZ ® b O D&
R0 XA IS AL B B\ ISR 7 FIR0C & o Tl
ENTWDLZEDRMSNTWAD (Burton—Wurster et al.,
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1997 ; Mao & Schwarzbauer, 2005). T 5HIHEK 1235\ T
&, BRIy P HWZERT, B IEXE D -
bronectin—Integrin @ 5% % /i~ L “C ¥k & #i i o B 5 % {2
L, THEHREOREICHEET LI LMo TS
(Marques et al., 2008). L 2> L 7 2% btenascin—-C[A £k, Z
DFEBERRAM, ERIEE 2@ L CRRE ISR L 72
ZelE 5Ny, & otenascin—Cl B 1Y 72 il Hu 75 [H
ET%%A“@@ fibronectin D Ml £ 75 # 1 & B35 Z &
X BN AR DS L S (FHH&IR
7?:, 1997), CoWgFrSHAEICHERELD ) L9 %
(mutual exclusive) 4efi/$% — 2 IR 2 & HSEIMG G
R ETHmS5 N TWwh (Nakasone et al.,2007). L 7278
- Cfibronectin® I % tenascin-C D Z L & L L D D%
T HLIEDRRFEDS H —2OHKTH 5.

MHETE

AREFIIFEEBERFERBYWERE X TORED
%, FREOK#F G TITbNI7z. KBi#w12.0, 13.0,
14.0, 15.0, 16.0, 18.0HB X U4 7 H, 14H, 21H
DICRY 7 A% =7 RTF b)) — X6 AF L THEERIC
M/, ZHEEO~ Y A% T—T VIO b & THHEH
Fa4rvy, JRFICB LTI S 5 I3 & e L
B L7, Z0%, WHld L WIIF LR L 4 %/57
RIVLAT VT FT1HREREZITV, £51210%
EDTAIZCS5 H~ 28/, 4 CTHRIKLZDL, il
Mo TINT T4 YAMEATS T2, ZDOBIEE LHERT )
B, FRHUEEE (RIS T E T, BIRTZSE AT 2
I\ HW LR 2B L7z, YR iEF > a—)uT
WiXT 74 v ERITo MR, TFIVTNVI=)VENLT
PBSICRIELZ. U IEKEL 7T Vo= —¥ (¥~
t, 25mg/ml) T37C 3 W LEL L 2 D 0 de s 2 47
o7z, Hw7ePguiRid 7 ¥ Fhitenascin-CR ) 7 10 F — )b
Puf& (Chemiconfl, 1 :500) & =% FHifibronectinR )
7 aF — )Viifk (LSL#:, 1 :1000) T, =FL A D
HISTOFINE SAB¥ v b2 X 5SABCH#:# Hl\v7-. Kk
L — R DY 1 IR, €4 F YRRk R PR H320
5, NVFFXF T —EEEEA N LT N T BT V81557,
WS FIR TG S 72, RLEWIZ=F L 4 DAEC
(3—am1n0—9—ethylcarbazole) 5 "’é# v MW, g
- —RPUED 2050 ) 1ZHH D7 FlgGx )X
oS 7.

Jig A T SEBE RS 12 B W T ldin situ hybridization i (2
& Ztenascin-C mRNADFEIR S L7z, 70— T1ERK
VX~ 7 AR BIEKE FH R D Total RNAZ: & iR 12 X
o> THERL L 72cDNA % $§ 8112 L, forward5’ (4972)-

GCTCTGGATGGTCCATCTGGTCTTC-3"(4996), reverse
57 (5540) - TTGCTGAGTAGTGGGTGGATGGGCT 3 -3
(5416) L\ 9 T I 4 v —+t v &\ 72PCRi%EIZ Ttenas-
Cin-COMATZHIFE S 72, & 51215 5 L 7-PCREY
%0y Y 2tLODIG-RNAT 1) ¥ 7% v b2 Cdigoxy-
geninfL ik D7 F L Y AEB L AEEGK L,
& 5 Zin situ hybridization!d & v ¥ 2 1L D DIG-RNA T 1
Tr7var¥y brHWTUroZz, FEITEE ORI
FLEL7-& B0 THAH (Fukada et al., 1999 ; Shibata et
al., 2006). 2> MU —)VIZiE Ly AE RS S E7.
B IO 78— T dtenascin-COTXTDY A TDAT
TAV Y TENERRSLLDOTH L.

] £

1. FaAER T IR 1235 1F 5 tenascin—C mRNAD I

faH14. 0H TIEBEE DL TR EN/2 L9 12 (Shibata
et al., 1996 ; 1997 ; 2006 ; Fukada et al., 1999), T ZHBAIL
FOREPEZERE L LT, TRLRENIR I N TV
THEORLITICESE LTSN TE), £3E
JBs & it L T\ 72, Tenascin—C mRNA X T 5045 D45 &

(K 1anZ5E) & MEESE (X 1aDkE) IZFEBIAEE
HHNTz.

15, 0H TId M O T FHEEIKE AR O & 7z
(B 1bDCC). Z DIk i T MIHEBESE O i 3 O HLFK 3 8
EoE G L 7ok B & 72 > T\ 7z, Tenascin—C mRNA (E
THEOFRES L CHRER (1bDKIHE) &2l
Hed AR (g oIt ons) <ﬂ 1bDXxK
FI) AZFEBARED S A, Fr AR AN IR0 5

1 In situ hybridization{#: |2 & % tenascin-C (TN-C) mRNADFEH.

J&#614.08 (a), 15.0H0 (b),
R HIZE A O IR Ay
(a) Tenascin-C mRNAIX T34 (MB) O (%K) & THE O
EMCEAE T A MIEEE (D) ICRBEO SN L. (b) KO TH
SET AT 51 A (CC). Tenascin—C mRNAII B L UVHk i
(REH) & 2HEfET HMiEE (R CHEBPROLNE. () T
SRR AR (F), 2Rk (P), RFEHIRRE (FD), HEM‘HH@
JE (H) 1Z[X4r& 1A, Tenascin-C mRNA X, #hgiE (%5H) O
», WS, SRS, 2 L CRTEHIILE O L5 F T oMl 7‘%%#
BobND (L), (d) THIEKEOTHICKENEIEI RO 5N S
(*) Tenascin-C mRNAIZH | & e 4718, #og i (5) O
, SIANE 25 BAD 5N B (). Bar=100um.

16.0H (c), 18.0H (d) »~ 7 AT
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Nhrov:.

JG#516. 0 H Tl kg MLk A R U A% 0 T SHBEHKT 12
ROLNLREX GBI R > Twiz (M1c). 22T
X Luder b (1997) O3 HHIIHE » THAERE, £ IEMN
&, AR, IEGHNRE X L7z
mRNA L FEE, WEEOZ», iR, ZRME, =
L Ch¥fifais o L £ CoOM TRV RO b7z

(X 1 cn%&H).

JG#18. OH Tl FHHBHICE IC8i Nk o b 7z
(X 1do *). Tenascin-C mRNAIZ5| S F X, 50K, ik
B (X 1do%RTE) DI, #iEE, LEMRREIZ5E
HosiEo oz (K 1dDKE).

Tenascin—C

2. A T HHEK S 12 B 1T S tenascin-C B £ U fi-
bronectin? % 44t

Tenascin—C D W40 (3R 14. OH D 3 &, €D
o B OHEE, #AFEIZE L TldmRNA & (3IZ[F K
FIRIZEBIARRO 5Nz (M 2a-d). £OMB, FHik16.0
H,18.0H Tl il o 4@ I s %o 5 (X
2c, dDKH), JHin18.0H TIHIERMILE O LI
VRIESRO b7z (M2dD*).

Fibronectin ® %03 44 6 13 i 14. 0 H T3 T FHBHIK 1 [
KONOBEELE (M2eD*) LM SN TS T
HIE (M2eDMB) IZREARRD LN, FIEE L O
TERAETIIRBIDG D o 7. WeF AT S 7z i
TER & N7k R ONERI R SUBASRES b iz,
O BLIREELS.0H TEd 5 2 IJEK & N7z kg &8I

(K2 fn%EN), 16.0H, 18.0H TldJm F-HlfLE 2> & It
Kol £ TCOFPHTRILD RO HNT: (K2g, hDOXK
FI). —7%, MR#s15.00 OFES & kg R e £ hilHE
fe s At (B2 fO%&E), MhiEnl6.0H,18.0H Ok
TR, wiEE, ZEME TG o7z (K2
g, hOKHH).

3. FRAEIREE I BT 5 tenascin—C 8B & Ufibronectin
DG

JG#R12. 0 H O E IR H: 13 B 32 EE O I i) DIk T
WHEL D 5 I 72AY, tenascin—CD FHIE Gt (X300 5 N e
Moz (K 3adRH)). F#i13.0H TG MLk O Mk
IS, tenascin—COFRIEG L b H & 5l 43 12 7R
wHNTz (M 3bDKED). Kiel4. 0H T EERL AL
KN DI ATFRD & 7278, tenascin—C D 56.3% G fh
T FEDF IR D ARD LSz (3 cDEKEN). Fh
315, 0H TR E&HE CiEgNFIL2» /G L Twi.
Tenascin—C O 535 Gty 13 45 dii il 43 D A i | 2 90\~ B L2 7R

RS L 3 |n"\w
X2 A T HEEERE 12 B A tenascin—C  (TN-C) (a—d) B X Ufi-
bronectin (FN) (e~h) O, I#il4.0H (a, e), 15.0H (b,
f), 16.0H (c, @), 18.0H (d, h) ®~ 7 A FFHE B2k O RETY)
Fr. (a) Tenascin-CO R dettid B354 (RE)), THE (MB) OF
B (&0H) IR 55, (b) Tenascin-COHIEH T HREIE (%£0H)
L FMUESET B AR (RED) ICRRO B A, TR S L7z T BHEATL
& (CcC) MTIEgv. (c) Tenascin—CD g geth 38k e (K£0E) B
L OHRAERE 2 & Al O 2 2R 5 s (RED). (d) Tenascin—
CORPEGA T (KIH), WMHEE» S RTHREE T (K @
fl, CTlRIEAHMILRE O EEBICHWEIBs@Bo H5s (%), (e) Fi-
bronectin ® 5% 4y 1 (3 T SHIAR G L ALSL O BIREALER (%), THEHEE
(MB) (ZRIL2S@Bo b, FE (KEH) B LOHIERE (KH) T
SUBAEg\. (f) Fibronectin® S0 Je 013 3 72 |1 B & L7z 8ked 41
RBOLNDN (RH), BEB L CHEHECIERIEAT T (KHE). ()
Fibronectin O 5832 G fis | L Tl ek 7> & LA $ € odkig S 1252
DHNDH (R, MME, ZRME CERIE2 v (KEH). (h)
JG#e16. 08 & [k, shdetn 3w F-HllafE 20 & IE e fE £ T okeg &
BIZRO LN L0 (RH), #ithE, ZEME oo iy (%
§). Bar=100um.

b7z (Fig. 3dD&KHD) . Ihki18.0H TIXB kg &
WERAG SK S5 X 9127 57245, tenascin-C D
SRt 3 B ORFER IS L TRl S5 (43
eDKHY), BEMEKGIZIEECRO LN L2572, F-
bronectin D i E Gt 1L Z OIS S N 7zikig A E 4
FRICRIEGALDFRO S (X 3 f—jDEN), R
faE Tl OGS EIEE S 7z, BRikE18. 0 H Ttenascin—
CORPEZAAMHRD LN 5 B E KT kK8 TIdfi-
bronectinD HE PG 1355 < 7 o> TWw7z (X3 jD4TH).

4. B O THEKGE ICB T 5 tenascin-C B £ UM fi-
bronectin D G 4t

AR D T HHEAECE 2 TR e A TS S 5 &, E I
Wi E#E5 & & S ITNIMNY RIEAEE NS 5 2%, S%E NG




LB PR A RS

3 AT E JE 12 B 1T A tenascin-C (TN-C) (a—e) B £ Ufi-
bronectin (FN) (f-j) O gM. JGi#12.08 (a f), 13.0H (b,
g), 14.00 (c,h), 15.0H (d, 1), 18.0H (e, j) @ﬁwﬁﬂJ}# (a) %
P OWE I ILFED 51525, tenascin—C D FIELMIIFED S L2 v
(RED). (b) BRFMEEHIEL, tenascin—C@ﬁfi%ﬁﬁim%Q%ﬁ?%
FICRD LS (K. (o) BHIICEKMES LB L Twb
(H). Tenascin—COREJ ML T T ICDOABRD 5N L (KHD).
(d) R CHE P EILA B LT b (k). Tenascin—C O 5 Jxfh
UG ORI VISR 5N b (L) . (o) BIEi#E
(A) LRENTE (G) 2SXPI SN D, Tenascin-CoD 5y Jefi | X B Hijik
FOFEIZHEE L CEROON (KA, RERKEICRECRED LML
Vi, (f) Fibronectin® oy ds 3 hlt g #IcRo 515 (KA.
(g) Fibronectin® S et |3 F R DI W HIPHICFED S b (5HD).
(h) Fibronectin® %0 4o (X HOF IR &R ICFRO S, RIS KM e
TGt SN TWD (&H). (i) Fibronectin® 5ty 4o 1L Al B s &
[FRRIR S R R ISR S, SRR Tidmd s hTnsd
(%EN). (j) Fibronectin® 5 et (X BIETHE, MEAKE O 4R 12F2

DHNBA (KH), BEEHREORFB TEIRCLTHL ZoTwd (K
UH). Bar=100um.

LDHEAT E & H I ETHRIERTIED LTz,
cin—CORIEGA T 5T & b F & L CTRMER I2TR Vi
B RD BN (M4 a-cORH), ZIAMIEELITIE
KAk £ TORAGEZICS 55V IRELRO TR L T

72 (KM4a—ch%). —J7, fibronectin® 5% 4et 13 %
MR LUT O #kg I E i USSR St (X 4 d—f

Tenas-

DOFE), BB TORIGIZE > > 72 (K4 d-fOx
BH). € Tl T OREREOITLIEMILE LT Ok

FEBT 259 tenascin-CO L2 A L TWbH 0D, 1F
I HHERR B 22 etk N /R LT d 2 &SRB L 7.

Z £

AKWFFIZB VT, A~ 7 AIZBT Stenascin-CD 5
Bgetly, THEOTEISED 5N D3, THEK
TERCHT O R, RE TR O, T HHSEKE O
Mg ~ 2 MRS (R R R SR S e (X2
a—d). In situ hybridization{% CmRNADFEIH % FA-X7- &

30(1)

Pi234F

¢) B LU
14H, (b,e), 21H

4 O T HEEEKE 2B S tenascin-C  (TN-C) (a—

bronectin (FN) (d—f) O%Egets. £HTH (a d),

(c, ) DFEIRBIIF. (a—c) £ H#GE Btenascin-COGEIEG At IZE & L
THRMER R W RIE et TR0 B L (RHD), ZifalE DT IR
JE E TORAB IR S W RERBHIRFL TS (k). d-f) %H
it & % fibronectin O 53 44 013 2 AN g DL T o0 s g AL 20120 o SR s
@SR H L (KH)), M ToORIBIEEE (%£5H). Bar=50um.

IIFFEMRFIICERAPRO N2 2 b (M1
a—d), NS DU S 25 M, Kaiiad s
AR HE S B S tenascin-C & Ak, WL TwW5b Z &
PRI L7z, JRESLS. OH R A0 THHBAIK S Tl L D %
J& D FEIF T B tenascin-C O RIEG L DSFRDO 5 7= 0% (X
4a—c), THUEHW S N7z tenascin—CASE & IZ R S 1L
FIEFLZDDTHDEHEZ LN,
HAﬂiﬁéﬁmﬂ@’%E%@@(ﬂ’ IBWTIIHD I <M
IO FEE SIS RILATFED b7y, 3 I
T D AN FED %f{LZ) L9y, BIEEKE & R
’E’ SALHIAREE & 7 o 7218, OH TIX BRIk E D ek
KRB LTROONDL L)1k o7z (M3a-d). 20D
E““%‘}E\%@@K’%‘ BT ARERITEEIHE SN TS =
T, Fubh, IVAORBIIBITLLDE—HLT
W5 (Mackie & Tucker, 1992 ; Tucker et al., 1993 ; Paci-
fici et al., 1993 ; Glumoff et al., 1994). T 5 DFEHE1 5
& OMENEHE %2/ L Cikig Ml
DML E S 5 & SN TE f:ﬁ‘, /ﬁ\lﬁl@ﬂﬁ‘:ﬁ‘ﬁ%
OFTRIZZENAZFRT LD THL. Lo Ladrs, T
FHEHERE T BGEAE 12 B 1 B Jetufli R, BFERImIZIE Tk
AR RIS ROONE ] L) KT
BEFOGELFEETH LY, RebHIABOLNS.
NG A TIERIRE AR DT & 72D B 12 RE G
HRRDEN7ZDITH L, THHEHKE TIIRE BT O

tenascin—C (X integrin®%
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BERAE ST CICIEG M B X U mRNAD AT 51
EH TN (MlaB XU 2a), 2O LiF—XK
kg & ZRRF OFERROEVE R L Tnwb b0k
EZoND., Thbb, [ Y FoBBEMGICHEK
FTEDOTIE LT TR EIN TV S ERICHERT 5
EVI) DR ZREFOROBOOLNTVREERTHY,
FAFIT T ADOTHER G TLEOERNE LN L2
522 L C&72 (Shibata et al., 1996 ; 1997 ; 2006 ; 2008 ;
Fukada et al., 1999). %8 T ¥ tenascin—C7% [ 5HE k5
TR OFEEIZHm B L TWAH 2 en b, Il
K9 % T EATHIRE F AR O MR ICEHRRO 5N D
LI T 5722 & T, 22 Dtenascin—-C D FE DY
JEIZHRT B & v ) THIBEIE DR e & 5 I8 5
J2bDTHLEERZLNT.

T AT S BI RS & R E W O E o L
SN TV 5% (Ten Cate, 2003), oA Tid#iiEE ~%
TEAENRE 2 SEBASRAE L TR b7z 2 L I BIEiRE &
LTOMEZEMNTLHDOTH D, HHEOFILEL )
DI THBEKEICA LN BELFHO—DOTH LD
T, tenascin—CIIXMU OfkE £ 1 b THASEKE D 751L,
MEFFICE D BHICBEL T2 L E2 5. ZoME LD
FEUI 4B O THEK G BV TH 5 S s fHitE ~%
TEANARE |2 tenascin—C O 509 et A5k A L TRED H 7z
T ETHEMTIONS., HEBHFICBIT 5 T HEKE HAE
BOABFNERIRENERET LI LTHLLEER
ENTWBED, FOFEZ 123D Etenascin—-ClEIK & &
WO HRICOFIRICHE L ERE LT THEHEFRT
&, HMEHER ) v FHOFHME OLET & R &
FESTEHEIND EZATHAL. &5 liltenascin-CD5E
Bl 7% &E—EBOMk 2 BT, AREREIIEEE 5 L
ENTWEA (HFH&KA, 1997), ZOHIBIIAERZD
kA7 L Ctenascin—COIEHAFR D S 7z 2 & 13 T FHTHIK
HOWEDHRELZ RETLHDTHLLEEZLND.
Fibronectin{Z [ L TIEJEE, THEHKET L RS
ToRE RSN S RER AR Sz (X2 e-h,
3f—j). ZONMKERIET 7 Ay aT -7 v o
Yt LT IZFA AL TH A (Shibata et al., 1997 ;
2002). it > Tfibronectinid k& Ak O M FL /4 25 B B 45 &
LT BWICHETAEDTH D EHZ 5N, integrin
o LR T & L ClE i o MEREe /LI B
HLTWa b0 LIS NG, #WEOCHLTIIRG AT
EETIE R, FFNICROONL ETLHEDROLN
% 7% (Martin & Buckwalter, 1998 ; Livne et al., 1990 ;
Marques et al., 2008), TN 5DFTROFIZIZ 7 H =
F—XIZLARLEZL TV nwbordbh, 77

MR B X U E e~ X T HHBARE (12 BT A tenascin—C,  fibronectin® S0 fHfik L A 72

HrREDTATF TR OT) AN I 7)) h
X BRERtO T T Y X IHE LTS AR
B, Kfgecliv o=y — 2L AELE L T4
2 L T8, fibronectin® 1FHE 72 Bk H N5 A &2 3 b L
TWhEEZLND.

HH S5 D ldtenascin—CORIE GO IR & DRILR T
H%. Tenascin-COUSFHEEINTITFE - TnwbH LEZ LN
% HEfR T EREICE OFB TS ToFbBo 615
73, tenascin—C D W IE G0 518 RO b A T EHH RS
JRHER, TR S N7 T FHEHIK S OFHERE ~ LMk,
& B\ EE 5 A o B BT 9k i #27E C 13 fibronectin D 4
PG IR IZH L o TB Y, FARMITITHAEIERRR

(mutual exclusive) 7 $efofkal, SEL2 L2 L [ 4
A=KV OBRER>TWD. 20O L) BTSFOIF
TEREAIEGIE 2 EOMP ZIRETIE LITLITRD 5
NAHBRTH% (Nakasone et al., 2007). FEFEAY I tenas-
cin—CZfibronectinDififfg AR 2 HE T L 2 LI2L 5
MEN PR EAERED H L &L SN TWE., RIF%ET
b B O N DR 7% et ifalas 2 O #%ee & 1 82
KL TWaB Z e ) DIARATH B, 6 H10%
AR ZRE L Tnwb 2 LI3EFET, S%RIER, BEx
DA R TOM G FDRIEE V) 2 EIEHT
LUWERHLTHS ).

GBAMETIEIMGTFEDTRTORATS T4 2 Vg
g XTEEHET LI, To—72HT, 2051
FEARERBE LA, Mo T L OMARATIA D v T
Winsd ), W, 227G MOENDIRE SN TS

(5 H &A1997 ; A &RELS, 199 ; Sahlberg et al.,
2001). L7zA%> TFHHBEHKG 2B AHERI G X T 5
12 2 7DD SHVHEDMRRHTH L LEZD
ns.

i

. BA B X AR O TR TR - RSB
V> Ctenascin—-C mRNADFEHL B K O Geft i3 F 12
BRETERCET O MIBEEE, g iR, #iEE 2 5 2T
ok £ TR b,

. RAEMOSEREDOWKG IZB W TIHEA T I
1, tenascin—C DI Gt 13 R\ F o ab IC R H §
HEHITkoTz.

. COMKG OGO E T RIKE & Rk G O
FEHEHROEN &, AT il 3 5 &) T
HERFA ORISR L Twa LAl S 7.

. Fibronectinld W M OIEARIZB W T LI S 72k
FREBICRERODRDOOLNDL T LG, HKFD—

12
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R 2 RO IR B & L TREREL T Wb LER 5
nr.

5. Tenascin—C & fibronectin (& 2 A9 | 21X AH B HERRRY 72
et )Xy —  RR L7z 2 L il T OBETEH
DHER S 7.

) i
RIFFEIE 1) P24 O H AR ZFEAM R A RHF A 785
Bhpc 4 (FRMEAFECRfiE % 522502044), 2) SCEREMAE
BRTKFNA T 7V —F 70y 27 M4 (2008
—2012), 3) SCEBRME H R RS 7 a0 > 7
¢ 7 (2007—2011) OB % =T TiTb 7.
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Analysis of FE mandible model with some tilted-implants by 3D-FEM

Taishin NAKAI", Kazuhiko ENDO”, Eiji NAKAYAMA”, Yukito HIROSE"”, Morio OCHI"

1) Division of Fixed Prosthodontics and Oral Implantology, Department of Oral Rehabilitation, School of Denstistry,
Health Sciences University of Hokkaido
2 ) Division of Biomaterials and Bioengineering, Department of Oral Rehabilitation, School of Denstistry, Health Sciences University of Hokkaido
3) Division of Human Biology and Pathophysiology, Department of Oral and Maxillofacial Radiology, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

The All-on—4 concept for complete rehabilitation of the edentulous mandible with placing four implants including
two tilted implants in distal sites is frequently employed for patients without sufficient bone hight. However, distal
implants of the All-on—4 concept that support large stresses result in the surrounding tissue to be subject to unsus-
tainable conditions. In this study, a mandibular FE model with bone density distribution similar to the human mandi-
ble was developed from CT data and the mandibular stress distribution of All-on—4 concept implants was evaluated
using a three dimensional finite element method. It was confirmed that the stress induced in the bone around the
tilted implant decreased as the implant length became longer. Further, the value of the maximum compressive stress
induced in the bone around the vertical implant neck was not significantly influenced by the implant length. The use
of vertical implants rather than tilted implants was desirable for implants having a cantilever superstructure. Espe-
cially, with the TRONT model that has five straight implants between mental foramens, the stress induced in the

cortical bone around the distal implant dispersed most effectively.

Key words . 3D-FEM, Tilted implant, Mandibular model, All-on—4 concept

All-on-4 2 >+ 7 M, FeaiEsHiI L TaEaii
BRI L7 2KDA v 7T bVaEGHARDA TT 2 b
ZHATLZFETH ), BEEPRVEF I L TEL
WHINTWD, LaL, All-on-4 2 &7 MIBIT
BRI L7z oA v 77 v MZiEEvIn IS s s
7280, ZORFEE I FANEE 2 R A LTV D
EEROND., ZZTARIETIE, CTF— % 2tk
FNOBBESAEBH L THEETVEHEL, =X
TLAMREREEZHCTEFHLAA > 7T v P B X UOEE

AL V7T NORPSIEET BI0)T& T L7,
ZORR, BnA 770 MEOMERIL, All-on-4 2
YT MIBTLELA YT T Y P OREIZIEET B
B OBBIZAER TH D LGl —), EEE
AEFNTHBHTRONT, STEFNVIZBWT, £ 75
MEPIZHEAT BIRKEMICIE, 177 PoR
WCREHEEIN TV EDPHL LR o7z, EEE
WICH Y FUN— %25 T 256100, EFBEALELD
QMEIAEDITZINHELC DI LG o7z. F
2, A M ASLENC 5 A AT HTRONTE 7 )L T,
HE LA~ 7T v MESEH O R EE AT B0
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All-on-4 I~ 7 ME, Malé et al. (2003) 12X > T
B SN EHRFAEE T 24 277 v MAEOME
Thb. FEaERFIT LT, mOIEF L2 KA
YTIUVNRECARDA VT Ty N EREBAL, Rk
H&EET A THETHL. All-on-4 2> €7 M, &
WA YT T NRTIHEPITR A 720, KR#ETa
ALBIRZ D ENTEDLERESN TS, S5,
Malé et al. (2003, 2005, 2006) (&, 2o A > 7F >~ b
HEIZA LR CEBRAB—AT DN > FLN—2f5TE
LEMELTWD. /2,1~ 3EQHRBEICBVTD
BIFHEREELNTWD, LrL, Iy FLa—%ft
G L7477 v MEEOI0EEFZIZ61% SR & D
HiEH H D (Anderson et al., 20035).

HIE, wEA 77 v MY 2T FRRTIC B W
T, BREZEBITHAL CHWLNTWS, 7Oy 7HKko
FETIME2RICE 213 3 RICARERET IV TIER S
N, ZOMEHEEIZREE L HEO 2 2ICRsnTw
% (Sertgéz et al., 1996 ; Wang et al., 2002 ; Zampelis et
al., 2007 ; Bergkvist et al., 2008). All—on—4 Ot JJ f#AT
I%, Takahashi et al. (2010) IZX > THIE I N TV 5.
L LENGETNVIE, EMZRBOFEEHFLIZET IV
TH5D. Akagawa et al. (2003) (&, BHEELFHHL 28
EFNVEHA2BOFTETNOILTIHA4 % L7235
&, WRPPASPICELZL L 2WELTBY, BEE
T HRE L7z 3 RIUA REF T IZAll-on-4 2 >+ T b
DRI RO IBICEN 2 THRE L L LN 5.

Z TR T, BFEISEWIREETHET 2179 720
It PO THEEHREREZCT TG L, %5 17Dl
COMT =% W, b FOBERESHMEFHIH LT
FEETNVEER L. S514 v 77 MERICBEL T
b, YA ZUCTTHRIG LT =7 12EDOVWT, ALy
P& 2B L -AREZE SV EER L. $72, 4
72T Y 7 MIZBAZEREIC B W T, FREERET
Ve TR S NI L EBROFIZFE L 72In D
FREO B Em MBI EZH L TWwa 2 PR INT
Wh (BT 5,2000). IS DOEERETIVERITY 7
FNEFHTAZEI2E-5T, Allcon-4 227 M EH
WA YT T v MEHBEICB T AN AEHL ML
7z.

I

MHETE

1. All-on—4 2 >+ 7 VEREZETVOMER

EIRTERERECL 54 2T 7 v MEFHL A NG T 7V OIG ) kT

AW T, THEETFIVE L TMishO 5B TD2 ~
3 (Mish, 2007), 400 ~800 H.U % ¥ D T A {E B 7H 0 12
LB EERETAE MR THTERERZMHH L
7o, EROBRESA e B L THEEET IV 2R
5 72012, ABRFHIIR KA L 72 & I B2 08 T 5 a i AR AR
%1 71 )VCT (PROSPEED FII, GE) TikfZL, DI-
COM 7 — % % fi /2. 1% 4511, Field of view180
mm, H®EMEL20 kV, FEHHI30 mA, — [[]H51000
ms, 0.6mmATIAARAEL. 4T T MEDET I
W, 6MEOERED A 7T~ MME (Nobel biocareft #L
Branemark Mk I : 7.0, 8.5, 10, 11.5, 13.0, 15.0
mm) % <A 7 UCT (MCT—12505MF (H), Hi. A7
43) TO.lmmAT A AT LT —% % [Tk
L7z, 72, CADZHWTI0EMAEN & L FEED 2
FHOT Ny b AL NEFVEER L. T/8y b A
FOEEIZ4.0mmE L7z, EEREE X, FHES OE
12> CTIES. 0 mm/E £3.0 mmO IR IZE T VAL L 7.
All-on-4 2>t 7 FETFNV (DIRTILTE T V) DT
fEATIX, BFEFME -+ >~ ¥ — #Mechanical Finder Ver-
sion6.0 (Tawada et al., 2010) TAT -7z, mEAs 2 KD A
> 7 F ¥ MEKIL, Nobel Biocareft:7» 5 t#E & LT 530
BAEMET Ny XY MEEEL, @030 ER S
T M AFLRTH ICRRE L7z, AKCERE AL AN, bR
HTER DT DL L7z, Bl 2AKDA 75 2 b
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Naoki KAKUDATE, Itsuo CHIBA

Abstract

In recent years, students have found it increasingly difficult to pass the National Dentistry Examination. Not only
do dental school students have to spend much time in preparation, but schools also have to take measures such as
providing learning support for the examination. In the 2009 school year, we developed and implemented the “Sup-
port Program for Success in the National Dentistry Examination” for sixth—year students in the faculty of dentistry
of Health Sciences University of Hokkaido based on behavioral science, which was applied in the general education.
To assess the degree of satisfaction with the program, the authors developed an anonymous survey questionnaire and
analyzed possible factors that may be associated with longer study hours. The students were surveyed at the time of
graduation. Descriptive statistics were compiled based on the data obtained with the questionnaire, and a multiple lo-
gistic regression analysis was performed to explore possible factors that may be associated with longer study hours.
The questionnaire results no students were “dissatisfied” or “very dissatisfied” with the overall program. The multi-
ple logistic regression analysis showed that longer study hours was significantly related to the degree of satisfaction
with the “overall program” (=0.42, p=0.009) and “recording the daily study hours in diary column of the brochure”
(B=0.33, p=0.034). This study showed that the “Support Program for Success in the National Examination” was
evaluated as satisfactory by the sixth—year students in the faculty of dentistry in our college to some degree. In addi-

tion, the results suggest that dental school students study longer when implementing this program effectively.
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Two cases with long-term observation of tooth transplantation
into the bone-grafted alveolar cleft.

Sigeru MURAI", Fumihiro MATSUZAWA?®, Masahiro IIJTMA?, Yoshio ISHINO”, Kaoru MURAI",
Naohisa KOHDA?, Mai ITO”, Jun UECHI?, Takeshi MUGURUMA?, Kazuo HAYASHI”, Susumu NAKAGAKI?,
Itaru MIZOGUCHI”

1) Mihara Orthodontic Office
2) Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development,
School of Dentistry, Health Sciences University of Hokkaido.
3) Futakotamagawa Garden Orthodontic Office

Abstract

This article describes the use of tooth autotransplantation during orthodontic treatment in 2 patients with cleft lip
and palate. The two cleft lip and palate patients with congenitally missing teeth were treated successfully by tooth
transplantation followed by the orthodontic treatment. In both cases, the autologous bone from the iliac crest into the
alveolar cleft were grafted before the tooth transplantation. The lower lateral incisor was transplanted into the recon-
structed alveolar process at 11 years of age for one case and at 14 years of age for the other. Minimum root resorp-
tion and periodontal attachment loss have been observed during long term observations. We concluded that
autotransplantation should be a valuable alternative to other treatments, such as using dental implants or fixed partial

dentures, for patients with cleft lip and palate accompanied by congenitally missing teeth, if a suitable donor is

available.
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A study on the anti-tumor effects of mTOR inhibitor
in oral squamous cell carcinoma cells

Taisuke UEMURA

Division of Clinical Oral Pathology, Department of Human Biology and Pathophysiology, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

Oral cancer accounts for approximately 2—3% of all cancers, and 31.8% of head and neck cancers. More than
90% of malignant neoplasms of the oral cavity are squamous cell carcinomas of the lining mucosae. Despite exten-
sive researches, the five—year survival rate of oral squamous cell carcinoma (OSCC) patients has not been improved.
Rapamycin, which targets mTOR (mammalian target of rapamycin), has currently drawn attention as an anti—cancer
therapeutic strategy for various malignant tumors. Therefore, we investigated the anti—cancer effects of rapamycin in
human OSCC cell lines. Anti—cancer effects of mTOR inhibitor, rapamycin, were evaluated in a panel of four
OSCC cell lines (SAS, SAS-H1, SAS-L1, HSC4). Cells were exposed to rapamycin for 48 hours. Anti—proliferative
effects were studied using CyQUANT Cell Proliferation Assay Kit. After treatment of rapamycin, the expressions of
p21, p27, Bax and Bcl-2 were examined on quantitative RT—PCR. Vascular endothelial growth factor (VEGF) ex-
pression was analysed using ELISA. We found that rapamycin exerts growth suppression and downregulates the ex-
pression of VEGF in OSCC cells in vitro. We also showed that rapamycin promoted apoptosis by up—regulating the
proapoptotic molecules Bax and down-regulating Bcl-2. In addition, the expression of p21 and p27, which are asso-
ciated with cell cycle arrest, is up—regulated by rapamycin treatment. Our findings demonstrate that rapamycin exerts
anti—cancer effects on OSCC cells in vitro through multiple actions, including inhibition of proliferation, induction
of apoptosis, cell cycle arrest and suppression of VEGF, suggesting that rapamycin might be worthy of clinical

evaluation as an anti—cancer agent on OSCC.
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Three-dimensional average shapes and principal component analysis about Japa-
nese dental arches based on the three-dimensional Procrustes method

Sadamasa SAITO

Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development, School of Dentistry,
Health Sciences University of Hokkaido, 1757 kanazawa, Ishikari Tobetsu, Hokkaido
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FISIEREEZFEO T ARTZHONIITH I EATE
7=,

¢ N A ¢
? T LSRR - B R L IF 2 !
N ¢
3 TRI0E 3 A HA K T e i T2 2
¢ THISES I BB A ¢
3 THISE 4 JCHBE A2 bR I b 2
¢ THIOH 4 A LB TR - BAET T R MG I 22575 A S
: TH23E 3 A LA B AR B L s T 2
N ¢
¢ ¢
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Differential expression of Drosomycin-like Defensin in Human Oral Cells

Jun SATO

Division of Clinical Oral Phathology, Depertment of Human Biology and Phathophysiology, School of Dentistry,
Health Sciences University of Hokkaido

i

Drosomycin—like Defensin (L) FDLD)
7 INTOHE X7 F N T&H 2 Drosomycin & 15\ A [F] 14 %
bOPWMWARTF FL LT, iffe P TORHADPMHER S N
7z.

DLD¥, HEFEIIH L THVWHEMRZ O OEFE b
TWABY, [TEHEBETORBIZOVWTIEIARAHTHL. K
fF7eCiE, FR AL E X O CIEFE s kAR 2 B 1)
HDLDFHEBOFE L Z O, — ¥y x7 14 v
7 e ABHC X B BIZALOB IOV THE L7z,

B LIUHE

DLDD R DA 2D Tld, RT-PCRZEIC & V) i
L7z, Mg, 1B R B dskaliie (NOK), 1k

We PEREMICHE, b Rk, TR L
Rz H SR AL RE (Ca9 -22, SAS, BSC-OF, SCC9,
0SC-19, HSC-2, -3, -4, KB), bt MH TFHREEH
kifark (HSY) K OVIEH & b ok A AE Ml i & F v
72. NOKIZ D\ TIZ R B DR IRE 12 5> TRlapiB & 1) [
ekl R 2 $RILL , outgrowthi®E (12 L V) 1572, AR
DE;FEHZERNAZ N L, &= MWRT-PCRIZ TDLD
mRNADF B 2 gt 7.

¥ 72In situN{ 7 ¥4 ¥ —3 3 V2 X HDLD mRNA
DIFFEIZ DN TOREF b 4T -7z, DLD® H #5112
VIAX IS IRY v LT u—- TR R L, B
PRERIRE (2 & 7z LR RS AR B0l |12 TDLD mRNA

I

X, Yawvla

ENA T FAXEE, DLDO RFEX EIEEL 72,

DLD D3 B EIERE ORET 2 oWwTiE, Miws L O
HEEEDOET NV E LTTLR-2, -4, OF7 T=A

(HKML, LPS) & U'Dectin-1 ®7 T=A b (B-glu-
can), FRIEETNE LTCRIEMTA VA ThD
IL- 8, IL- 1B, TNF-o% &L ZILHIIE R 20 @
L, DLDOF%BIZAL % RT-PCRE: I THERT L 7-.

—EBDTTEEA AL BV TDLDDFE AL T A5 &
Nz ehs, DNAGAFL—YarBlfex b v
BT E2F UL EDITEY 22T 4 v 7 RIBHMIZL S
DLDFEHZAL D Rtk = M5t L 72. DNA X F VAL E
#|Tdh B 5 -aza- 2’ -deoxycytidine, B LA VLT
t F VALEEZ L EH] T 4 Trichostatin A % ML 3E # ~
RINL, DLD®%EHZAL % RT-PCRIEIC THEGT L 7z,

1. RWFFECH W27 CTOMIE TDLD mRNA D%
B HERR S 172, NOK & i L 72-DLD ® mRNAZE L L
ANJUIE, Ca9-22B L UHSY TIEAZICHEB L NV AE
¢, BSC-OF3 &£ FOSC-19 T3 A HIZFEH L~V 3k
(roTwiz, ZOMOMIBIZBVWTIRAEELZIIALN
oz, FhnsiunNA TV FA X =2 a LIZLBR
7 ClE, DLD mRNADFEIAY, CIEREE 4k bh
oo THEREI NIz, TS OFER X 0 IEF 2 I ERET
&, KR L A% ODLDIC & 2 BB HER 13 72 5 »
TWD I ENTRB SN,

SHRRT T=A B LORIERET A P4 O

ZAF L P234E 3 H30H
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In Situ A 7Y ¥ A =3 3 212 & B LEREIC 517 2DLDRE D@5

Antisense|Z BT, LIERSEHLRED 1 458 12 H 72 > TDLDOZEBAT RS H 7z (5H))
a2 b= )V TH ASense TlIMHH SN h o7z

T, oMLz B T A% %DLD mRNADSEH
TALIRA SN h o7z, ZORKE LY, DLDIZ &SR
FHEIZ & o THRBAPEE T, HEMIIEILTWwE 2
EAURIEE N7,

3. BiAFL—varyBIUTeA T EFIVILIE
T, EH512BWTH IENSAMILODLD mRNA
DREFEALIA LN o7z, TOMRIY, THESA
MINBIZ B ADLDO S B, €Y 24T 1 v 7
BIBHIIZE A DDTHRVWI AR E NI,

PEoZ &6, DLDIZHIER7F FE LTHRF L
RIS T E R MR CEBE RSB L TB Y,

MO BERIERIEIC B W TEHERKZEH ZH-TwH 2 L
P LENE R ST

ik 17
JbiEE R R AR PEt AR e R AERRRAE -

W JEE

P8 3 H AL A
P19 4 B AR RSB A e R A
P23 3 H AL RSB A e RS RS T - AR
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Research for Derivation of Oxidative Stress with Changes
of Mastication Dynamic Stage in Rats

Hirohito SUZUKI

Division of Occlusion and Removable Prosthodontics, Department of Oral Rehabilitation,
Health Sciences University of Hokkaido School of Dentistry

i

A - MR OMERFICA T R 2 /-0 —2T,
PAEALIE R T D 5 MR — IR — SRR DA HAE
FICBE S L CTwb (Hori, 2004). WA - IHMEASIE R
WCEIW RS R MLy =LY, ERICHEA
WA RAIT T RN /RIE S L TWw b (Yoshikawa,
2000). —J5, HAENA ML A2 B L, HilibEds
BTFT2LVIHEVL L INTVE, U,
TEERE R O FEAR LI LR OB MRS HE L, BRILA
MU ZADFE SN, ERICEEDE LS (Cernak et al.,
2000) .

AHFZETIX, 7 vt OFEEEIZRE L B SR~
s EB L, TabbIEOEY A5, BfLA b L
AZFET HODENE, HHRFEOEARE L TiH
FROA—=N—=FF T FEHRE, HERELTA—IN—F
¥ FUVAL Y —E (SOD) FRIGVED M 2> & Mead L
7z.

I

7 *

FEEREN 2 1L 9 S O Wistar A HEE T v N & 124 E
Wiz FEREZ 1 -V 2ILTEE L, SR EKIEA
HHEINE L7z, $XTo T v ME, #@EOERE R CH
BEMGL, 10852 7% - 7205 T, ¢ MERSER
YaTUFxy FCHE T LMAEREER S, wd
& [ — e OETZEECHE 3 2 BZFARFAEFRO 2
HratwEl, DTolllExir-7:.

1) FEMFAER, LAMRE T8 HH £ THREDRER
HZAl % 7.

2) FEFRATR, LAMBC2B8HEET, 77 ME
HSIMm LiEZEILL, A FLVARY = —TdH 5
A Fa—L73Iy (7TRKLFY Y, JVT FLFY
, F=33V) BEZEEREAEI QNS T T4 —

(HPLC) #HEI2CilllsE L7z,

3) WFHERD A — 83— % ¥ FAEREEE, SE
B, 1HAMBET28HEHE TS %7 XA ¥ iz IEIEN
B L, 16WERFZICHENERN L 0 &fihek 2 & B Hik % (1]
U7z, FdEk% 1 X10cells/mllZFREE L, HKIVK—)
12— 3 AF VERI3—HERRIE (PMA) ([ THIBL, —
WESCEETEHWTY 7B AcEIkIic X0 e
L7z (Hattori et al., 2005).

4) IM{ESODERIGEMEIL, FF SR T 1%, 1 T28
HEHET, ThLEE2HAMRBTUHELT, 7y ME
LR LMmE 2 BILL, T AY XHLE (electron
spin resonance ; ESR) £ TIAT L 72, ESRIE, —ZD
W55 % T IR ICERE 2 L, 7 =YD
A BEFPRIET2ETE AT T L L L CTRLERT 5
KETHA.

A—=X—=F F ¥ FaZE LIZIRE TR 2 FifRAcE
CYPMPO (5-2, 2—dimethyl-1, 3—propoxycyclophosphoryl
—5—methyl—1—pyrroline—N—oxide) % F\>7=. I (Zhy-
poxanthine/xanthine oxidase;2 T ATIJIZ A — /¥ —F F &
Rk S, MG L 2HERE RO 72%, 7 <RIl
IREROSOD % V72t 12 L 1), 1ML SODARTG 1 &

v

A L P234E 3 H30H

(64)



WA W9y MIBUT AIEMEIREDZILIZAE ) BRILA b L AFEEIZ T A58 65

fEMT L 72 (Hujii et al., 2006 ; Kohno, 2010).

5) HHERD A —XN—F % ¥ FERZH) BERTH
ANADPHA ¥ ¥ & — Y DI Y > 737 pATphox D 5t Bl =
%, LAY YTy T4 Y IEICLY BT L.

6 ) WAREVEEE 2 28 H AT 2\, gEE O [E AR
FHIRT I LT, MIESODMIGEEIZEL S 5 2 at L
7z.

] £

1) fREHREGZOEEIZOWTIE, EIEHR6E R,
TUARERHE R & b I ZoMIER %2R L, WEER 122
BIIFBO Lo 7.

2) M7 FLFYy, VT FLFY ViEEIZON
TIE, FRZEE£ZTHE2 5280 H T, BEARET
AT RHE IR T, ARICEMLTwz (p
<0.05). —J, Il K=/ 33 ViBEIcBWTIE, M
EOMBETHRINT A Z LSRR o7,

3) FHPERD A — 83— %2 NESREIE, FEZEEE
7HH, 14HH, 21HHT, FEEHEEEEEICHTR
REEHEER T, ARESEMERED 5z (p<
0.05).

4) IM{ESODERIEMEIE, FEZH#, 7THH, 14HH
IR CEILIERED Sk o 724, 21H HLARS4H
H ¥, MkeTRHEE HIER AT LT, A
FIET LT (p<0.05).

5) FEEREER L i L CRiRF BB R ICB W
T, MBI OpdTphox ¥ > 73 7 ZEBla 3 im L <
Wz (p<0.05).

6 ) VAREEETE 2 O HOEEHAEETNLRET &,
175 SODRE M X E AR CHE Uil ) 72 & AR
THAEL, MEERICEIROONEL ko7,

Z &

M7 KL+, JV7 FLFY) ViEEOBEIC X

Wﬁv &

PR 3 A

/PP PR PR YS

MEAI564F 1 AL T, JuiE g &

W R R
THISHE 3 A ALHBEEER KA T B 5

FH234E 3 H AbimE R R RS LR AR S T

TR e e e e e e e e e e el e el e e e e e e e e efeS

D, Bt Z EDEETH L T v b OFMFEEEENZE
BARNL I —EhoTWDBIENHER 2. IFhERD X
—N—F XY FEED, WARMEEEICEERT7HEIC
BN 7245, M{ESODEHEMEIC BT, MHEHFRZEE
BB ICE T ZBD2. 2F 0, IH\EREL,
R R OEAR, TORIHERICEELKITL,
WAL A P L AZFEEST L EEHO ML, 72, B
B OWRERHE &) IHgEIREO R LIS 5 &,
ARG T 5 2 & 7% <, Rt ICiIbA b L A &%)
Bl B 2 LAURIE S A, ARETE D & B O ETE SRR &
REZEIZED, ARIERR LA LA D HRS
N, EEZRES CHBRMLEEZ ME ST IS o
RS, AROREREE MR - BET 5720 1038 IE 2K
A - IBRFEOREF AR R CH V), 4 - MG HEAERE
EERFEOBREIIBVTD, FHNAEAIVERO R OHEES
CHEICESTALEEZONS.

2 Z X

Cernak I, Savic V & Kotur J. Alterations in magnesium and oxidative
status during chronic emotional stress. Manage Res 13 : 29-36,
2000.

Hattori H, Imai H, Hanamoto A, Furuhama K & Nakagawa Y. Up—
regulation of phospholipid hydroperoxide glutathione peroxidase in
rat casein—induced polymorphonuclear neutrophils. J Biol Chem
389 : 279-287, 2005.

Hori N. Biting suppresses stress—induced expression of corticotropin—
releasing factor (CRF) in the rat hypothalamus. J Dent Res 83 : 124
—-128, 2004.

Hujii H, Aoki M, Haishi T, Itoh K & Sakata M. Development of an
ESR/MR dual-imaging system as a tool to detect bioradicals. Mag-
netic Res Med Sci 5 : 17-23, 2006.

Kohno M. Application of electron spin resonance spectrometry for re-
active oxygen species and reactive nitrogen species research.J Clin
Biochem Nutr 47 : 1-11, 2010.

Yoshikawa H. Effects of experimental occlusal interference on
dopamine release in rat prefrontal cortex. J Dent Res 44 : 284-291,
2000.
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[

B RROR S R A AR R e -
FONR T RHERE

BIEL AT TV LR, » 77 v MAEIZE v &
AT TV = a ORIV, VT TV MEER
FEEEDLLDTHHY, FDFEAIIOWTIIAY % a8
S\, FICARFZETIE, ZOEA T v MZBWw
T, AT F vt AT 7 LV—ar izl
L, ZRFMICELETTOAL 75 v MEEBER A >~
77 v VEEEEBEOZ, S5 T T Milifk
BOA 2T T MREHREHOEEDOZEAORNT 24T )
CrEHME L. BEOEMEXHMEE EOWEELE L
THBAL LW TBIET 272012, gy 7

= 7Bmagox JHWTH 7 hI 7 v a VEEWEEL. #
D, BEDOZEALENIH Image J# W THIE L7z, %

72, ATy MREEERE OZE, N T X
WX BBIE R T o722, N ITXBeHwizTY s
VYT NI 7 a YEOEEEICOWT O MEEL 72,
4277 2 MERREOZEAEBIET 572012, 4N
I8N CEHERSI+10.6/%), K26 CPIy4Ei
54+ 8 %)) K LTHEAINLTIRD AL 7T b
(Spline Cylinder MP— 1 © 7 &, Spline Twist MP— 1
644, Zimmer dental) ZXfG & L7z, 71RKDH & FFHIZ
164, FHICSHAEA Lz, 177 ¥ MREHEGED
e, 477y MAKEE ZRTFAiEO 7Y ¥ VX
WMEHEEZRNT, 177y MROBERZER, BiRE, %
2R, FFEERB LR LRI L, AT T
BRSO b 2 BlE3 T 5 7201240 N (B2 A
(PRS2, 3+11.5m%), W8N (FH 4 48,2+
12.7)0 I LT A SN ELD AL T F 2 b
(Spline Cylinder MP— 1 © 8 A&, Spline Twist MP— 1
334, Zimmer dental) ZXf% & L7z, 41KDH b EFAIC
174, THICAREA L. A4 7T v FBaEwEEE
DZEALIE, 1P BRI LTA 7T v M hs
ASNEHRE, “RTHNEOT Y ¥ VXHEE % v
T, 477 MROBEEN B & OV m ORI
W L7z, AT 7 P EGRDOBEEIEBREST 5720
2, X TYXBEBE R WA, NET, UL
VT NT T a TN IYXKREEIIHVWL TS
Lholzl b, 7, TOREMEICOVWTHELZT
WEBREIT- 72, T bbb, WBREZEFIINT 7407

B 22,

P RE AR IR LTI B 50 B

v 7 A CTEUHAMEE AL, 77 FAX=THFEHID
ANLTHNZERIRNENS L0 &, XSAEBED T
FNR—=7 EFICHEML, ALHCERMSE-b0L %
A7z, NTENCERI, SdmEEzgiticn/ 7=
X#RR L NS T v # VXBIRE 2 1Tw», Thehz
TN} T NF 723 L, NIH Image % f\v T4
Mrl7z. 477> MEwEREGOZZBIES 57
DHIZ66 N (BH22 N, LM44N) 1T L THA S 7z
106D A >~ 75 > b (Spline Cylinder MP— 1 © 4 &,
Spline Twist MP— 1 . 437, Zimmer dental, ¥ = F 3 7%
T4 AFx— 159K, Y- —) gL L7 1064
DL FEEICAAAR, THEIC2ARMA L. £ 752 b
SAWEEEOEE, A>T T2 MR O RN E
L EREEE L, 4275 MEAREE LS
Hoer ALLALZDOZRB L. 175 M
BEEE 02, ETFHEBNICHREE L k21T o
7. FUINYTNT Y asilHieoTlE, Taka-
shima® (2003) & AKH S (2002) O FPFIHE L T -
7o TYRFREIC L) EoME AR L/ BT, &
D D B B D21 Student DUHRE %, ZE 0 EEDS T
W DI WelchD g % #H L 7-.

ZORER, AT T MEBEHEORALEA YT T
MEDBEZE THE LA, HENRSmmD Y 47
IZHART,3.75mmD 7 £ TDIE ) 31 ¥ 75 ¥ MEE
FEOBRNERIIERICRELS > TWw (p=
0.001). kiZ, 4 ¥ 77 v MROEIRFI TRl L7z L
B, V)= TIHRT, A7) 2a—-F A4 TDIT
IWHENA VT T v MEEFE OFRINEEIT K E <
o Twiz (p=0.001). 512, 4177 MEEM
BOEAEB L THE L2 A, BT, &
HEDIZ) VHEBEICERINEZIIRE o T/ (p=
0.007). &512, 4> 7J > MEFEMREGOZEE T
PICHER L7225, L3I T, THOIT I BEEIC
BWRIEREIEREVF R E o> T (p=0.042). 1
Y77 MEOEELHITHE L 74ER, mE oI
BEEALN Lo F72, BEHITHEENALN
72282k, TRTOHEBIZOWTHELBNIMHE L7z
LZAh, LHTOA T T v MEOBERIZ L B L,

A P23 3 H30H



G BF— HR A 7T 2 MBIRIC BT BT OZALIC B S A XA T 67

WTDA 2T T Y MEOIBIKF ORI BV THEE
BH oI, Thbh, BEEA 77 0 MEOBEED
3.75mmD Y A 7L 5mmD Y A TIIFEEIIAL N
oo, THEIXEZE2ASmmD ¥ 4 7 2R T3.75
mm®D ¥ A TDFHHA > T T 2 MRE PG O5 IR
BAEBEICRE E>Tw (p=0.000). £ ¥ 77~k
ROBIRFITIE, BUIES ) 05— 4T A7) 2—
YA TTHEEEIALN G o720, WHEIFT ) v ¥ —
A TIZHART, A7) a—=F4TDII)PEEIZA ¥
77 v MEAEERINEZIEKE > Twiz (p=
0.001). FTFFHR, FEOGHTIEE LM THEREIEIAS
Nhhrolz, TNH—RFMP2EZRKFiMETOA 7
7 ¥ MEFIE OZACDRERD &, ZRFAMHETIZ IR
DHEZ > TWAHZ L8Rk L, WA Z ) 23 Wik
REOWTHFTFTICEEB L DD, —RFMB LR
FEAT) SEVNRUTHLODEEZ LIz, 41kl
A2 TT Y MEDEFE LD M7 b 3G 25 2{bico
WTHMFPLETH S L Bbh/,

RIS, 47Ty MEEOCEBIEROE Db E i L
ToAESR, LB & LR OB THEEEIIA L
Ghrolz. RIS DB & m LBETEl 2o 1 »
77 MEDBEZEIZ L B EELDE NI OV THE 21T
Sl A, MEOBICEEEZIAON»o72. T2
AT MEDORPTHB L7225, WEDRIZ
HFEEZEIAON o7z, SHICHLHITIRL:E S
A, MEDOMICAEBAZIRBDO NG 272, A VT TV
N SBEAE R O JE AR 1 B B 2 B8R L 7o (3
T&H A (Krennmair et al., 2003). Krennmair > (2003)
&, BIRERICIBWTA v 7T v MEL BRSO B
W& BEFE R R B O ORI A S NPT W E DOFHEx L
TWwa. KT, BAEREOHMEIZEL TB5
F, MBORFIIBETE R O FRIU B 2 RITS e D
MR Lo TV, BERE OO AT — 712Nz 7z
SO LRI PSLETH B LB,

RIS, A>T 7 MEEHEEE D2 E Ol E 4
OXREEE B L2, 4 > 7T v bxbAHEFHOE 2
bR METT 512720 A3 8 T < XS % vz
728, ATIZOEAL D, 2% T XHRERIC X AEEED

W‘%%WWMV C
X

/PP PR PR YS

TR e e e e e e e e e e el e el e e e e e e e e efeS

(67)

PRG54 3 A ALHEE RO S A R A S
PRI 4 A AblEE R IR DAY § R e B
P23 3 A GBI R E R B A SR R AR S T

WRREZAT 72, EREZFFET VA2 WA LIIZER
I BRE TG L 72/, /8 7 X & Wk
TV IVXRE AT o THEL L 72858, Rk 7Y%
WY TNT 7o a MAEDBELN, N T XHmEx
WEATERONEDFY I VS T 57y a vk
EDOERPIEONL Z EPHER SN, 22T, /8T
XML E ANTA 75 v bxbawEEE 02 %
AT L7-AS SR, 4 07T v MabAhE S & xR o
THEZEIAON o7z, RICETHEFTTENE
NEWNEHLELRKLAEZA, AEETALN Lo
oo AT 2 NDWEET B ERKREDIRFEIZOWT
Bt LG Tl 4279 Y MIRERREDIRIEI
W G2 w3 55 (Hoshino et al., 2004) & 52
WAGZDETIWMEDSH L (RHS, 2006). AR5
DFERIE, 4077 v MIEENICHE R I B
BRIZE RV ETHHBEOHEZ LT HMRELR ST
Wiz, F72, COMBIZETHICL2EBNTOAESIT
AN olzlzd, 42T Ty MEFIIERREIC
FHGEEEEBLIZE W LTRSS, L Lk
M5, RIFFEOX G R OBISHIENIE, &2
BIERMEEL, SLRIMHPDLETHL EEDN
7z,

Z2EZXM

Hoshino K, Miura H, Morikawa O, Kato H, Okada D & Shinki T. In-
fluence of occlusal height for an implant prosthesis on the peri-
odontal tissues of the antagonist. ] Med Dent Sci 51 : 187-196,
2004.

A, RS MHER. ONEXHEEY T T 7 23
YHEIZE A T T MR R L O E RN
BHis# 42 0 274—281, 2002.

Krennmair G, Piehslinger E & Wagner H. Status of teeth adjacent to
single—tooth implants. Int J Prosthodont 16 : 524-528, 2003.

Takashima A, Yoshiura K, Tokumori K, Kawazu T & Kanda S.
Quantitative analysis of radiological changes in alveolar bone
around connected osseo—integrated dental implants and natural abut-
ment teeth. Oral Radiol 19 : 28-37, 2003.

RHZEZ &MEHESR. RIREGI2 5 2 5 LiE~OBLE.
R 39 1 528—535, 2006.
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Effect of corticosteroid and noradrenaline on beta-defensins
expression stimulated with Toll-like receptors agonists

Mihoko TAKAFUIJI

Division of Pediatric Dentistry, Department of Oral Growth and Development, School of Dentistry, Health Sciences University of Hokkaido

*

BEHEFE L A P L AL B BHIIL V. FFIC, LF
HIRITRE & T REBRDSA 70 N R FE S SIS O i i 5E
() &, BALLRA ML ADOREND R L, b
LARALD DAL ADIEIIE ., [FBIA M LA
X0, GEEEOIT TSI AL HSN, FOT
IZDWTORFELIT DO T E TV LA, JHEMAY I
SNDOMEMIEORIE Y AT &, FRIZAKRRIENDZE
WZOWTIEARHTH 5.

AWFFETIE, AL ABEENGFUANEDETH DT F
x5y (DT, Dex) BLUT VT KLY VA
RGNS bz D FAR SR, 5 | P RERR A I OB
WRTFFThHobe T4 7 (LIF, hBD)
DEBNCEZDHELZDOANZALEZHLPIITH D
EERHBE LT

il

MRELVTE

1, hBDDFEIHZAL DM

7 F /%A | Td %Neo—Human—Epidermal —kerati-
nocyte (PLF, NHEK) %M L, 55#13 4 Thydro-
cortisone RN D 1. 8mM Ca*" & A KGMIZ IML{ELH O Ul-
troser GE RN L72% D& My, CO*5 %, 37.0C THi#
L7z, ANV ARENGWNMEME L LT, 0.1,
1, 10uM®Dex$ & F1I0uM®D /L7 KL F 1 ¥ % v
T, 1.8mM Ca*' & AKBMIZIRI L, HEamE 134 CT24
M TA1T>72. TLR agonistiZi%, TLR 2 agonist(HKLM)
10°ells/m13 £ USTLR 4 agonist (LPS) 100ng/ml% ffH L

7. 1.8mM Ca** & H KGM IZ % TLR agonist & 7S Il L
4,8,12,245 L D48 BE#E L 7. K IRE DDex B &
/N7 FLF) &Rl 721.8mM Ca™ & HKGM
|2, TLR agonistZ & HIZ{RM L C24ReIRE3E L 72, x
50213, 1.8mM Ca* & HKGMD A TR L 72 b
D %7z,

5 F %A b Stotal RNAZ I L, RT-PCRE &
TagMan 7 & — 7" % H] \» 72Real-time RT-PCR{%IZ X D)
hBD-1, - 2B XU -3mRNAZHZBIZE L. &5
2, WS 287 B I CELISAE 24T 5 72,

2, MG AR R O T

NS R 2 T 5 2023 5 72012, ERKA ¥
v Y% — (PD098059) BLUPKAAS k¥ — (P
9115) # ZMNZFNNHEKIZIRM L 1 KEM#, DexB L O
VT FLF ) Y OFEET B L OIEFAE T C, 24K i 5E
FBL, 3y o= )VIZIZRE LR INONHEK % v
72. mRNADIEHZAL O fREMT & RO FEIC X - T,
hBD- 1, -2 BXU-3mRNAFHZE#ZL /2.

BRBEVUEBE

TLR2 BLUTLR4 IZ X BHET, 7 7F /%4~
hBD- 1 £hBD- 2 ®mRNAZEH FADHERR S L, T F
N L~V Cl3hBD- 2 D383 E5H-25HERE S 117275, hBD-
1 TIRZEEHDNA ST, hBD- 3 IdmRNA, R7F FL
NNV WFT BV THREHIEBILIEA SN o7, |k
FEMHE R TF KOO & DTH AhBDDIEH DO F#IL,
—f&B9Z, hBD- 1 IZEEMICHEIT 525, hBD-2 &
hBD- 31X SHEMET 4 b A U RME, YA VAR EI
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Lo THRIHANFESINL LEDN TS, TLRsIEMAE
MOREEEDO—>TH Y, FFIZTLR 2 R TLR 4 1EHH
e X ) EM b e, ThE S L ThBD- 2 £hBD- 3
ODHEBHAIEADHZZEHMESIN TS, hBD- 1 1
MRNAL ANV Tl ERP AN DD, T F FLAX
VTIE ERADPHER SN o7z, 2O EHS5hBD-1
DEEA BHNIC L > TREDP EAT L 00ZF0EIF~
TFRFELTRIELZADBRETIERV D EEZ DN
72, F72, BD-3AINFTCOWRED L BIEHD L
ADBHRENLDo72Z 8id, TNEFTORELIIRLDY
RKEHRDTr 7 F 754 FEHVTBY, BEMEOE
WHlR L o R E o l—2 DR EEZ ST,

Dex!Z X VhBD-2 O EFAP AL NI, £z,
MAPK/ERK A ~ & ¥ ¥ —|Z X V) Dex s I I2hBD- 1,
S2BLV-30L8TICBVTHEBEIH RS 5,
MAPK/ERKDFEE I G- LT\ A Z EDRIB STz,

TLR 2 agonist 33 £ UFTLR 4 agonist |2 X - TNHEK ®
hBD- 1 £hBD- 2 DFMAEH L7-DT, ZOFEERIC
E 5 ICDexZ RM L 72F D, hBD-1, hBD-2 B L U
hBD- 3 ODmRNAK B Z(LIZOWTHIZEE L 7-. hBD-1 &
hBD- 2 TIZTLR 4 |2 & 558 LA 2 Dex (2 & D Wi
Pl &AL TV 72, hBD- 3 TIZTLR 2 Hill# Thex |2 & 1 ]
HIME 2SR S 7z, TLR 2 B & OSTLR 4 Dagonistld 12
TG 2 fH %2 L 7agonist T A 720, MITEGIZ LD
ZEH O LA L 72hBDADex |2 & O BBHIH S b & #
Z5MN7z. BDIRPIENRTF & L CHRGEICE ST
DR LT, ERREEEOERICOMEE T 52 LA
HODPELRSTWA. BIBRERVE CLD R, K
FEDGRE DI DA 7 { & b —EBIZhBD % 4 L 72 BIHfl#%
BOHEETLH I EDTRE SN,

JNVT RLF U YOz hhBD- 1 OmRNAZSH
WEANAHEZE S, hBD- 2 B & U'hBD- 3 ODmRNAZSH T
AR EDENT. e NI F A MIFNES
AT IA=NT IV EERT HRENDD Y, I
gzl aInTtuwstshbhTwad, /LT FLF
VT IF /A FOB2 T FLF Y ViR % fl#
T5EMBNOI N T ZBESERL, 77T HA
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hBD- 3 TIWITLR4 T/ V7 KL+ 2 X 1) SN
RS NTz. MG X ) %o 5 L 72hBDAS /v
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mRNA EDex DIRANC & 0 FEBUPHIME 55260 5 7z,
T/, ANV ABENTWIENETHD VT P
1) >~ £ TLR 2 agonist® AT IZhBD- 2 DmRNA%E H]
DA HA LI, JI)VT KL F 1 » L TLR 4 agonist®d It
7RIIThBD- 2 3 X UThBD- 3 ®mRNAZEEL O H A5 H 5
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T AEMICH B EATRB ST,

A
aff

Wﬁv & “eeReR M
§ g 5 AT 2
% %
: ACEBRA WA RS - BAETET 27T MR P22 50 %
§ §
§ RIS 3 A ALHEEEERER M A §
2 PHRISE A A LB RHRERE T 2
d P20 A A ACHERBERER A B RSP $
2 P23 3 A LHERBRRER T Kb R SR LR T 2
§ §
§ §



b R R AR

3001) P p234F

TAFVBEHRAE - 5L XY MoORSE

#hil L—

JbiE R R R IR B

WeEE e Rl LUERRRIBIE - R T T ) v Y - A VT T Y MlRE

i

Development of temporary and luting cements containing phytic acid
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BAEOWREERICBWT, MBEETEETLIHICE
F &L - BEREA Y FPPHHERTWS, ik
PE D LEAN DR (IR R G IER AT b D
B, MRREEE 2 L7CIRECT—EoIicbhzo TR
BEAORERTRELHRT 5 2 L1, —ikm 2 tiFH
RICBWCIEFRICEETH L. F0F, BINERIIZSH
LHAWEA 7T v MHEEICBWTD, FEMICEN, 2
HROBENES DR, SOIHTEHRIIBIT MR
WEFETH L EOEENS, LAY MNEEEEZHWS
HESHEIML 225 5. ¥4 7T v b EEEEAD
BEICHWBAEAIIE, A Y FEKICHERES ST —
7 ORNEERIRT S ENEEND.

ZZTRIGRE, 7T — 7 ONEEIRIT AR EEA
T274F V8 (47 M=K Vg, IP6) ZiHIC
HWT, KA - AEMNEA Y MERBTAZEEHME
L7z, 74 F VBERICHW AV ME, 7uFa7
W3 2= T AKEE DRI E 72 OAL
W1 252.7~3.857 L W <, HBEHICRIELZERL T b
(Prosser et al ; J Dent Res, 62,598,1983). =2 CT7 ) 7%
O7 NI )= 0T ABRICBIELZ L, &5
PR ESEEZEIZL->TT7 14 F VEREDRUBE %K
T, HLEMERES L L xRAL. 612, K
TEL7ze X > F OFEE, BRI, FEMIRS, s,
WE S, £ 2752 DTNy b AV b E EEREEE

I

ORFF) % & OV IAERNIAFAE T SR 12335 5 PUE
WZDOWCEHIE L 7.

MHRELUFHE

AMEE 2 Y FoBERICE, HTROAER T I AT AL
J %=+ 2} (HY-BOND GLASIONOMER CX (&
JE), ULTFGICX) O 7V+a7 VI ) r—sHI A
*BLFN TR (600C, 2EM) Loz
W, ICIE T 4 F Y BO50% KB E W (LT #®
kA b)), v a—LVELT, F9RATAE )<
—t A N RO 2HEHORERR) ANVEF T L —
k& % > I+ (HY-BOND TEMPORARY CEMENTS
SOFTH X 'HARD (#AJR), LLFSOFT, HARD) #%* H
Wz,

BB OMKDOTRE LGSR, EAE M
(SEM) & X#illff%iE (XRD) 2 HwTill~7z, 31k
XY ORI, WALRE B X ORERTEIEIISICHLE S
TV 2 iR & BV CREA L 72,

Fr, MELZZEXV MEHWCTOEAS Y TF 2 b
TNy b XY M EEEERERAE L, SR SERE AT
S TN Ak, 23—~ 7 121%, Nobel Biocarett
Mot Iy rsra—-—¥Y¥rrEHw, 7%y F XY RMIC
i, MO =Y —=7 Ny b x>+ (RP) AW
oo A=V =TNy PAYMNIA L TIT LT YA
A7) a—% AL THNem THEHEL, YV r¥y—&t
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AIEE A Y P OBHE ORI T OREL AL L
B, aryhba— LVl LTHWLETIATA G ) < —
BIOKRVANVEFI L= Xy oWt L
72. ScheffeDIEIZ LV, HEAWKEZ HEKMESDS %
DFEITTITo720 b, AEHEUIZSME L, FIHE
EIRERE T RO 72,

S OITHIRBERICIE, AuiEE BRI A=)
FARMAEWFESE L) GG IR, T AGBEREO
Actinomyces viscosus ATCC 19246, Fusobacterium nuclea-
tum JCM 6328 B & U Porphyromonas gingivalis ATCC
3R7TTO I EH VT, ¥ A Y FTA AT HE
HAEZDOEH %47 > 72. CFU (Colony forming unit)
(&, FHELZ1I0mIOBEHBEAIC/ER L 722X > b7 1 A
7 xREL, MESTCOBKAAR Y 7 2 (80% N, 10%
H;, 10% CO.) T2ARFMEEL7z. WONELZEA Y
N4 A7 Z1I0mIOBHIE RS HIZE L, FvT v 7 A
IFY—TIlMEESE, HedEEL7:. oz
yNXYF a7 TICHE X THRL, MiEERE
i (3.7% brain heart, 1.5% agar, infusion, 5% defibri-
nated sheep blood, 0.1% hemin, 0.1% menadione) (2100
WDOHITAE =A% HWTIHEMEL, BEARy 7 AN
T, 7T ABHERIE2 HFE, 77 ABEEIE 3 HEEGE
L, CRUZRHAI L 7-.

BESHLUEE
1) &2 bOPE LRI T T KO D

B gER
o

SEMIZ & ) BB DRy R OBIES L 7245 8%, KRB
DINFATNI D) r— T AMKERET S
&, 600C & 700°C TEMLE L 7245 K AL —ERATERIE - kS
L, WEDPKEL LI ENGhoT. F72, 800TLL
ETmERT B B REESEEL, OEET ) OB R
ol XRDZE W2k A Y MR EDIHT T,
M ZEE 2 WIHETRE— 272/ oNnT, BHERIZ7E
VT 7 ARET bbb T ARTH D Z G0,
F72, T00CLLIichgis 2 LW ZE — 7 053805
n, BERO—IIHESMHEIPER L TWE I &b
7o I E =27 OMLED S, AR L 728 S A 13 CaSi0s
HBHVIE, CaAlOsTH A Z L DSb -7z, 600C Thizk
L7chR T, #EHICHRT 5 ¥ — 7 2YRIREEL
OoNz, Bt x2.2g/mle LTHM Lz X2 o
AL L, ARWBLT60%), 600C THMHLL 724 X ~
NT 74, TO0CTEMILL7-& X~ h T2 & %o
7o, B, 800CTHMHM L 7K E v zgaiE, 1
et L C i e, BAIRED EA & L itk
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LT 4T I BERNGE - AR X Y N OB
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A2 N OWALRFEIZREL 22 2 EPHL N E 572,
PR IO FEE Y Z ), BRI KEL R 513
E, bbbl ROEEVHE L A ETEIT/NS R
D, XY MEOWEHESK TS5 2 L2 o7z, K
7 C600CCTEMBEL A G L 727 VA a TV I ) )7
— N H T ADHEES0% T 1 F ¥ BRI E WV CERE
L7zt A F OFHERBIIE2.2g/mTH 72, £ 2
T, ML %2.0~2. 6g/mIDHPHTZ 2 THELERRH %
ELEZA, 5330 ~80Tho7. EEHLAY
~ ORI, RO D LBER KL, »OLE
DEEF =7 =94 652E LaVEDEED2D, IS
TR YRS X ML T4 ~ 8Bl s T
Wk, LA o THRIEHOBLE 2 S, Bit2.0~2.6
o/mITHA L7223kt 2 o~ Mg, BRCHEHTE 5 &t
72 L C\WBZ &Yoo 7z. 6000C T 2 I o il
X oT, TEVTZ 7 AIRETH 577 AHEDO—
DAt T 5 & & ITRIRBEDS WA L, 7 F X D&
DA LB & e 2 12720127 4 F VR & OB TED
KT L, MALRHEARL Zo7zdbDLeEZ LN,

2) LA S

WAL CORIMEL A >~ b DIFEHiiE & 13195MPaT
HY, GICXD172.8MPa L b E Wz R L (P<
0.05), JISTHE SN TWwBi@E (70MPall t) %+
W27z L CnWB 2 Eagrode. 72, Witk x2.0~
2. 6g/mlDHFFH CTEAL S & 72354 O EHE R S 13128, 8MPa
~243.5MPak %2 V), Byttt ok L bIKREL AR D
CENHENE R ST,

3) HiEE
PBERIINSHE T FATA T /v =1 A ¥ F1.0%
DTFEgOLNTWDEY, MEL XY b OREERIEZ0.1
~0.3% AN & EK\Vl, GICXTHELNETH 50.1%
RSB ERLE. T2, BEHEA Y FTH D
SOFTH £ 'HARD D AR 2. 1%, 1.5% & Ibix§ % &
INEWEERR L7z (P<0.05).

4) HIRE S

HUAE O RN 5 87 35 5T 0 38 1% < CAD/ICAM D i J 12
L0, BEYWOBEEGEEIZS ~30umilZt b VWbl T
W5, PR SICETANSHRTIX, 7IATA S/
Y= A IBILPR)ANVEF L= X T
BumP T EHESINTWELDIIH L, FMEL AT NI
B L EEREIL TOWPPIE S 1 315umTH o7z, 20
fElX, BEM 7 I9ATAF /v —+ X FGICX (15
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pm) EFEUCMETHY, IKEH+E X FSOFT (344m)
B LUHARD (36pm) &HET L E/hE o7z (P
0.05). EHIZHMEX A Y FORHEILZE2.0~2.6g/mlD
HPICTAZ TYH, BFRE S1315~20umE 13 & A EZAL
LaWnwZ ERYs b o,
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L, 5l D RER 24T o 72/ R, BERRIL TORKEE
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NOFITHEMEE R L7, T2, £ A2 b OBRIEAEE
ZHP TR 2 2. 0g/ml A 5 2.6g/ml F TEALE 5
&, MMEE 2 v b ORREF) % 83~247.9 NO#HiPH THi%
TXhZ L bhot:.

6) CFU
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bacterium nucleatum, Porphyromonas gingivalis T, {fF%
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O ERHE L2 LEZLND.
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BAEIEA > 7~ MIREIE, BRHERIGEIC BT 5
FEBZEREDO—2 L4, O TEHVEIRIR SN
TWb—5T, 4177 hOERMOMmE b B I
b ATI Y VEBRE, FveF AT IL—Y
IV EREEL, BRELTWAAL VT T b EFMHELICE
BeRITL, #RELTEHHTLRNSELIELE LT
FEF SN TS (Albrektsson & Isidor, 1994). L 2> L 7%
Mo, 477y MEMRICHET AL, HF ) RS
MEN TV, REPHREIRFEROEETH
b, AT T MEHBEDRIEIZIL, WEMKRES T A
PRt (LLUTFOGNRs), H5 12 B ot 36 ARl T R0 7
VR R 7 T L R R TR BRI AT E S ) 2 R
2L TWBEEEZLNTWA, LALGEELIE, [E
W3 1 T % B R 5 SRR i E AR S 5 7]
REMEDS R S TB Y (Keijser et al., 2008), VNC (vi-
able but non—cultivable) 7ZflHE % & e, H[A]EHIHFEAHS
LT D EDREENTWD, ZOHTHHEES
fEPERVERR SN 7 7 L iR A (DU AAGPRs) 75,
LT LI REAL D DL SN & h b, 1@ E
RKOFWEETH L EIRHTHHMEDL H D (Uematsu &
Hoshino, 1992).

RIFFROHIL, BRIt ICEMN A —400mVELT T Dk
BB EIREE I B AT, EFLAETO
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HMITHE#RIZ D\ T16S IDNA gene—based PCRIZ & 1) 1684
WERAGEL LT, 20L& TOWEEREL, 1
77y MEBREOMERE LR E A 27T v b EE
OMEHE & LB T 52 L TH 5.

MRELUFHE

ABRFENE, A iE B R R 5 B 2750 Ko B o i e R
BERAAR URBE T4 120, &TOBERIH
TR L FEEARCE/BS N, FRIT LIRS
%6 r HU LS L2477 MRABZEEL, 1~
77 v MEMEDOBKIERD S 5 £, b L AR
ROLGVEHEZER L., HREZENEH, Tu—E Y
@S (LUF, PD), 7u—Yr 7o, P, X
WMEBETOEWRIN, B % M4 L, Peri—implantitis,
Healthy implant® 2 #:1250 1072, & EEOH 5 EH
&, 6HEBDMNICHREOHREZZIT TV EHE, &5
WEAFI 2 H L Twa BEiamst L7z, ki, > 7
Z v MEMENBINERE L, HEOX——K A b
(ISO#50) ZffilH L CHRIL 7. SHEOMM - &k -
SHEREOLETONRE, WA/ u—T Ky 7 AN
(80%N:, 10%H: and 10% CO.) TA7-7z. EHIIRE
PBS (phosphate—buffered saline) (2! #& %, Btk L7238
B ER0RE AU L D10 F THML 7288, 7 AE
— X TBHIIML K 98 K55 b (3.7% brain heart infu-
sion, 1.5% agar, 5 % defibrinated sheep blood, 0.1%
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hemin, 0.1%menadione) FIZ¥IKL, Bk 70— 7R
v 7 ANT3TC, 7 HMHEGEE L7, MESEREH I
\F % iR £ D -3 % colony forming units (CFUs/ml) T
i L7z, [FEI2I316S iDNAKER Y e L =N — L 7
FAY—%fFHL, au=—%4 L7 FEIZLYPCR%
17> 7z. PCREEW L, Takara Bio Inc. (Shiga, Japan) 2
THRIERLYIDFFEN 24T o 72, 155 N2 HWED16S rDNA
¥ SLECH)1E, DDBJ (DNA Data Bank of Japan) @ Blast
search program % | Ff L T, GenBank® 7" — % X — Z L
WL, 98% UL E o A IR 1 & F5 O MR i &2 f 3k L7z,
Peri—implantitis & Healthy implantD#&H DO F, B L O
AAGPRs & OGNRs?7) Peri—implantitis & Healthy implant® i
W HD L EEIZOWT, #atlr Y 7 b Stat View
5.0%fEH LT, Mann-Whitney U—test|Z & U fEFHALEE %
117572,

] £

AREERZ, JEERERFEAAR 2 V) =y 71k
Be L7z, 30 NDE M FHEZ DL L % 572, Peri-
implantitis (X 15 A (ZcPE 8 A, 517 A), Healthy im-
plant2S15 A (&ctE4 A, BUEIIAN) TH o7z, FHER
I¥, Peri—implantitis T56. 9j%, Healthy implant CT63. 4% T
& o7z, F¥PDIL, Peri—implantitis T6.8mm, Healthy
implant2¥1.3mm T & - 72. #HE K D F¥ (logarithm
CFUs / ml) (X, Peri—implantitis T6.34 + (.52, Healthy
implant T5. 16 £0. 86 T & V) Peri—implantitis & Healthy im-
plant D MWK FH W 2 A EEFRDO LN (p<
0.01). Peri—implantitisTlL, 77 AFEEkE (43%) 2%
Bb% <, ReTr T AERWRE (35%), 77 Atk
BE (20%)C, 77 BRI (2%) Pibdih
o7z, BB IE X, Streptococcus (34% ), Eubacte-
rium (13%), Prevotella (10%), Actinomyces (6 %),
Fusobacterium (4 % ). Healthy implantTl%, 277 4B
PEERE (50%) b % <, RWTT 7 LM HEiER

(27%), 77 LMWK (16%) T, 77 ABEAR

(7%) Db B hdhol. BEMERIL, Streptococ-
cus (45%), Actinomyces (14%), Veillonella (14%),
Propionibacterium (8 %) T -7z, WH & b I Strepto-
coccus i O BB TH 5%, % DE| 4 |dHealthy implant
T% o7z, F 7zPeri—implantitisTl¥, Healthy implant &
K, AAGPRs &£ OGNRsDHEI &7 5 %2125 <, Peri-
implantitis CAAGPRs (18%), OGNRs (20%), Healthy
implant CAAGPRs (3 %), OGNRs (6 %) Td »7-.
AAGPRs & OGNRs7*, Peri—implantitis & Healthy implant?
M 12O B EA 121, MEN LB EEPRO b

(74)

B ATy NEHBEA Y T2 N EER A 75 2 MEBICB T DO i & Et

(p<0.05). Peri—implantitis T, Streptococcus 2K {15
4l 8 A%, AAGPRs O Eubacterium &, OGNRs O
Prevotella T & - 7=. Peri—implantitis TlZ69 LA H &
1, Healthy implant Tl353 4 f 2 I S 172, Peri—im-
plantitis & Healthy implant® [ THEI%E S 474 HOM R A 12
WS 0BT B 7. Peri—implantitis (2 B 1) 5
B WM ANER L, E nodatum (7 %), P. interme-
dia (5 %), F. nucleatum (3 %), Filifactor alocis (3 %),
E. brachy (3 %), Parascardovia denticolens (3 %),

Parvimonas micra (3 %) Td& - 72. % L CTHealthy im-
plantTlE, Veillonella spp. (14%), Propionibacterium ac-
nes (5 %), Pseudoramibacter alactolyticus (3 %), Parvi-

monas micra (2 %) T o7z,

Z £

KWrgelx, ETL72A 27 2 M E O LR
B AEHMEMEEREL, 2OMEAZELHS T
HZ ExHME L7z, Peri—implantitisiZ 317 5 CFUIZA
% |CHealthy implant & ) b E22 o 720 AW TR, 77
2\ [ ER B ASPeri—implantitis, Healthy implant3t 1245 <
WEn7zh, TOMBEMERIIRE (e oTwz, £
72, Peri—implantitis TlE, 77 A BEMEIRE TR b 7% w
R E A TdH > 7255, Healthy implant T, i PEHERNE
77 LEMEERE T & 5 Veillonella spp. 25T b 8L 7 Hi
BThHo7z. TOMAIL, Firstb (2007) O & —
9B, & 51T, Peri—implantitis |Z 33\ T Socransky &
Haffajee (2002) 5L CwbAL v F, ALy yav
7Ly 7 A/ T HOGNRsTH 5 P. gingivalis, P. inter-
media, F. nucleatum, Parvimonas micra=>, O F % 7%
2 R 2 VR e A R AR 2 AR L L R R
BN 7 ABRMREEI, 22007 )V — 72
SNz, 7T LAGTEREOMEAE IS O 5E AL, Peri
—implantitis T1335%, Healthy implant T1£27% T& 1,
N7 T LGHERE IR CEHEZ EO TS, —7,
Peri—implantitis T 1%, % { ®AAGPRs (18%) 7Hiih &
TV 5A7S, Healthy implant (3 %) TliI & A ERH
SNTBLY, WEBGHIREIIRE (/2o Twiz, Kif
FL, 4277 MABREIZBNT, fekds s
TV 5 B R B E A A S TR ST B Y, £
o OMEENA > 77 >~ MEAEZICEG L TWwa 2k
MR E NI, — /T, ITNo0fEEMEoMm, 17
7 > MEB A P RET Cld, AAGPRs® I 72 B2
HHETHALIEDPHLL I >7. L EOREEIL,
AAGPRSDAFTERS, Wl L CA > 77 > b BHAR ks 2
B L, DPEMREOZIC X 2 EARRG L) MR
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W) A7 R WINT 5%, AAGPRsH’ A » 77~ M
PHAEIC BV THEERZE 2 H - TV TREMED RIZ S 1
72, F 72, ANWFFEDPeri—implantitis |2 B\ T, HEIES
MEAIE IXAAGPRs (13%), Prevotella (10%), Fusobac-
terium (4 %), P. micra (3 %), P. gingivalis (1 %) #°
M & 4172, Uematsu & Hoshino (1992) 1%, AAGPRs
BLIXLITHRBAEROBEBIMRE TH L LMEL TV 5.
mz <, KW CTHM & N/ZE nodatum, E. sa-
phenum, E. minutum, Filifactor alocis, B&EE % AT
LD SN TS, Fusobacterium spp.=X° Prevotella
spp.72 EDOGNRs b £72, FRZELET 5 2 & Vs S
NTW5b, FEE, KREBIZB VT4 2 AAGPRsDMF1E
LTWaZENLD, hERIE RIS, #ITL2A >
77 ¥ MEABEO RIS TIE, BkeSomELs D
TISIRTEE A AAGPRs DICHHI FE) & L CREAE S T %
TENIRIEEND. o T, AAGPRsA I L 72k
B, ATV MNEHRED =D DR L L T—ED
BHEZH S TV AL IREEXEV. L2 LESSH,
AAGPRsD % { I3 ZDEORE S, NEvan=
—, WBEOEALZENRBEANOICOR S D70, 77
AR TS,

i

REFFECI, B IEE SNBSS T TR
WLPE & Bi R 2 AT\, EE L2 2RI OV TL6S tDNA
IR L 2 EEDOFEEZ T 52 LI2EoT, 1
77y MEHMEOMEELPS ML RIS X
D, 477 VERRICRER LA 77~ MR
JEEFR L S 2 R PEBESCIREE 2 1, AAGPRs X BEIE /3
PR EEBESE 7 7 LR R D R b BFUICER L T2
CENHLRE o7, 2O RN, RO R
BEME O MDA >~ 7T~ MEAFREOSEA: & EATICE S
T O EOMBERETIE 7 {, AAGPRs%: &0, {RIEBHEA
VA OMEIE TR & T 724 >~ 75 > b H B % %

B

LB R AR AR A
Bl i1 ES-NES S NG SUH S S N

TR e e e e e e e e e e el e el e e e e e e e e efeS

Wﬁv e

% . M

% LB IR 1 - TR

S

§ T84 MUEMET - F— Lk Tk
R TRI2E 4 ] AR A

S ERISE S A ALREEEE kg

% RIS 4 F] A A BRI

g TR194 4

% FR234E 3 H

ISR fEREOEWHETH Y, 177 > MEK
ZHIERITEEDIL, 47T v MEIHZEOMERED
T, BmEREEZH S TV L IREMEAVRIR S /2.
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Analysis of FEA mandible model with some tilted-implants by 3D-FEM

Taishin NAKAI

Division of Fixed Prosthodontics and Oral Implantology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido

i

WAE, WEEEHICHLT, AT MEEA A
A 4L, F 7203 L A O OMEFBEA T A 2 & T
HAEICLZ2EMGHEHMMLERTE, 61244801 ¥
75 MEATHYF L= 5 TX 5All—on—4 3 >
Y7 ML BEBEESLZ s TWwWS, LaerLl, —
BRI o FLoN—1E, A 7T v MEB XU
FICHR L TBEERGEEELZONTBY, oy FLN—
& A 277 MERIZIBIT A 10FEAEFFIZ61% &K
EVIOHEL DD, All-on-42 b7 N DREGIATH 2,
DB T B> TA ¥ 7T MEOBEAT R I
2& B4 0T Ty MEDOBERE % &b BN 5 R
L#E2o6ND. Lo LAll-on-42 >t 7 NIRRT R
ThHY, ToifiafrbhTniv, &2 TRIFET
X, & MBS EHREROCTT -5 L~ A 7 0CTHh b
BELIEA YT b= % EICBFICE WA RE
FETFNVERELL. T2, MOBONETICHEE
151, SHLRTHEDbARLALNZHEL 2V
AR ERET L7729 2T, BEOBE L) LM
ZAll—on-42 >t 7 s DA REFZT 247 - 7-.

¥ EFE

THBET VI, EENLEEYET A MR T
HH AR % K IZEE LY A VCT (PROSPEED F
I,GE) TO0.6 mmAT f ADEMT CHfE L TS L
72. 4 77 ¥ MK, Nobel Biocaref! # Branemark Mk

I (E#4.0mm, £%7.0~15.0mm) #~4 7 TOCT
(MCT-12505MF(H), HY. A7 1 32) ZHWTi#REL T

I

EFMELA, TNy P A Y M, 30EDHENE L E
ED b D% ERE 4 mmOMEARIEE L L TCADTE TV
L7z, EREfEEE, SIRSICH 725 S 3mm, &5
mm®» 7L — k& LTCADTET I L 7.

All-on-42 vt 7 PEREFZRET N (DHETILTE T
V) X, BIREZHN Y 7 & (Mechanical Finder Ver-
sion 6.0, EHEIFMEL Y ¥ —) ZHVTHEEL ..
WA YT T 2 MR 2 AR Em IS0 EE S, IR
A IIHIRS IR, BMAEER, 177 ME
FEEE LA SE A L7z, BihA v 77 2 MRIE, BE
WZ2AKDA YT 52 S E THAT S L) ITHEL

72, TNy M AV NEEFEL, F0FIC EEEE Y HE
L7z, TILTEFVIZB 2 HMELT Ny b XY b

LA TG EEf L nE 512, 78y M X MEP
ErEELL., Ay FLN—0EZIZdmmE L.
WEstig e LT, + M AILMICEEIC4A RS V7T
Y MEMALASTET NV L FEEIZ 5 AR A L 72ZTRONT
ETNVEHW, METVIZBWT, Ay FLN—0DE
SE19mm, f 7T PEFEIZT7 ~15mme L7-.
PF44EE, ANSYS ICEM CFD Version 11.0T47 -
2. AvvatrA X, FTHEE#0.3~1.2mm, 1~
T ME, TNy M A Y MBI LRSI, 0.3
mm (5% . 34%) & L7z

BB ALIEREFZOY V7 EIL, V7 NOHEITH

vV, CTE?HHREZ KD, &5 I1TKeyak et al. DA
FROWTEB L, BTV RIZ0.48 L7z 4075

VME, TNy P AV FBLC LRSS TS 0T
— 7w wiz (Y 7#108 GPa, K7V »10.19).

WE M, PIOF T 20, MSEF B & PR
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AT LT, SMAEAICRESEZ S L7z,
FEOKRE S, LD > FLN—FRELEBICKTE LT
200 NFEAET 5 L) Ik E L 7=,

AR, & O HEOWR MR IEM L 7250
EL7 Thbh, EATHE-HTOZHEELN (Z
i) B XOwIRAE (Y (23, AHEH 2 FLoN—
e R T B T — T R ZE T M O AR L, mEn g
JEHTR & L 7B mod s 4t & L7,

F— ¥ O, 17T MEFEERE G 2 K
SO EZEFRL, 17T ¥ MR Y
B M O/ N E B % 3 L 72,

] S

47T MEREEBIZIS A& L 72 R3S e 1,
TILTE 7V B BG4 >~ 7T > MMRZEESE B
EFROEVVEERL. 72, FOMAREIIBANT
b, AT 7V PREVELS LB ELAMEOA YT T
v MEREFR DI, BT B R L7,

TILTEFNVICBWTIE, 175 > NSRBI
BETLRANEILNEA V77 VEEFELL R DIEE
WA LD SNz, HMAREORE LY LTAHD
&, TILTETFIVIZBIT 2R/ FIST IO E TV L]
BLT2~4R@EL, AEGA > 77 v MEBFFICE
WCTII200 MPaZ 89 5 Z L D33 o 72,

Z =

AWFFETIE, All-on—43 > & 7 s O/ 7 A5 BB 3 i
Wiadt\v, 477 2 bOFBEICREET 5] % G-
L7z, ZO8R, 177 PEEPELRDIZON
T, WHESICHROIENA 7T >~ ISR B ST 13
BLZEns, REZEL T LICL> T xR
WTEXDZENogroiz.

L22L, TILTEZIVIFEEREAET IV LKL T,
WANFILTID 2505 AfFICHRT 52 LaREh, »
FThoA4 77y PERIZBWTH200 MPa% # 2 T\
B, THEIEHEMITTTREROD 5B A%

7

E 7NV ETRONTE FVIZBIT AL, TILTE T &
W LS 2wz /R L7z, L72A> T, TRONT
EFLMBLOSTET VL, HorFLAN—%2E6T5 5
MR 2 EET L4121, TILTEF VL) L@ L7
FHETH D Z LD MDD LT,
WEOWFTI, FREE &5 5 Bl 2 o
ETUHBHCSN, EEOBGIREZ L T,
TR FEE M 2 52 L 72 ST CIL I AT 2517 b
NTE, 2SR LTRIETIE, BARERET LV E
EEOTHEBEEA > 7T > MEDCTHEE 2 SHESE L T
BY, HRERMEN Y 7 N R EICBWTEROK
b & T IAL L 72 KBRS DI ) & EBHREE L, &\l
MUEDELNTWDE Y AT AR L. £ 7204t
OFEMNICHRET L, EBRORAREIOEVWSREZHEL,
FIFET HILHOMAHEL £ ) @Y L T2 72
B, HEROGREZRBN LD S EEEOE VAR LSS
NzborEzonsb,

i B
1. $RTCTOETFTIVIZBWT, HHlE LA 7T~ MK

PO MG 1S ET 2 M BIEE, 177
YINERPEL R ABIIONTERD L.

. TILTE TV OAME LA ¥ 7T >~ NEEE G O
RAFIETIE, STBXOTRONTEF LV X ) & K&
{, TRTCOA V7T v FETERGETOFEBRED
& %200 MPa%x Bl L 7-.

L ARFEEHAETIVE S AEEAETIVORNE
oL, All-on-42 X7 METNV I HIHS RN
INEL, THBIBUL I Y FLN=%FLA
7T v MBI EERE AN L Tn 5,

PLEORER2 S, THICBITSAll-on42 >t 7 T
1, WESICE D EWERHEAA 77 ¥ MO G
WZEWVIBTIDMER T 5 2 L hodz. Lizdto TEst
HWAA YT MIDSEEEAAL T T2 bDITH DT
BNTWLZENPHLPER ST,

EADE LT B T E AR S, ZAUTK L CST

W%Wv% o veﬁ%—%%fﬁg
¢ .“) ik Kb §
¢ ‘ EHI24E3 A HURERLE LR SR §
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ST VN

LB B HR At 2R L B 2 o) B

Shota HATAKEYAMA

*

MR, BRI CII SR S RICRIET 5
EEDLNTWAS, L2 Lads, HERBMES 2R
IZED L) IEH L THBRGIRIEIC 2 2 2o TidR
TEARMAZ: A% . IR O BB AR L BL i < 7
FRTHAHE BT 4 7 (hBD) HdbH. K
T, FVIA—A, A VAV Y, TTARRZF VN
FIPEREIE 212 815 2hBDOFEIIZ T T RHBIZDOWT
v b EE LR HeR A AL bk 2 A v ThBD — 1,
hBD— 2 3 X U'hBD— 3 D5 L2 #FEE L, hBDDFE
BIZALIZ BT 2 M P I SR ERER 122 W T H MRRE L
7z.

I

MRELUOFE

v b ERE P LR AL B Mk HaCaT % 10% FBS, 2 %
RZV)ZYAMLT I A L Y2 EAZDMEMIZ TS
VA=A, £ YA) Y, TF4ERLT TV ORINE,
37C, 5 %COT2URMEEELIT R o7z, Vv a— g
F£1310, 15, 50mMIZ, 4 >~ AV ViR, 100, 150,
2000M 12, 774 KA FUiEEE, 3, 10, 30ug/ml
W75 X9 I L 7. DMEM (5.5mM 7 )V I — A&
H) CERMOSGGEZa Y ya—v& L7z £/, hBD
— 1, hBD— 2 B £ U'hBD— 3 mRNAZ A A & 12 L&
L7225 T, DRARER TRy 37 Hd -
(MAPK) 1 » ¥ s —, fifahts 7 Fvig* - —+
(ERK1/2) 41 ety —, NF-xBA Yk ¥ ¥ —% iRk
mL7ziEe, freesy—2@RmLz2wiEr oy ha—
WVEEE LT, WMLz, 2o 0FEERICE ShBD
— 1, hBD— 2, hBD— 3 mRNAD3§H 1L %, RT-
PCRZ: & Ew W) 7V % 4 ART-PCRIEIZ CTHIE % ill]
E L7, AWfZETIE, §XTIIBWT5 B oFERL T
W, YUY A4y P=—DOURETHWT, AEKELE

0. 054 & L THUE L 72.
o R

A VA VEIEE, hBD— 1IZWFNOEETH A E
LEBHZEREO N oz, 4 2 R ViEE1R0,
200nMHEFIZhBD — 2 OFBIAGZIC EH L, 150nMD 5
TFEFIChBD — 3 O F BB LA FRRo bz (p<
0.05). 7V — AR OhBDmMRNAZE I X, Wil
DRETHOAELRERELEASN o7, TT 4R
T F VIRMEE, 774 KA 7 F 2 3 ug/mliRNT,
hBD— 1 B & 'hBD— 2 mRNAD A & 74 B _EAH R0
517z (p<0.05). hBDmRNAFEH LA LG TFTO A »
LYy — RN X A MR RERRICOWTE, 4 A
) V2L AhBD— 2 OFH LA, NF-xBA vk ¥ —
DOFIM L o> TER &7z, 4~ A 2 150nMR IS &
%5hBD— 3 D5 ESIE, ERKA v s — 2L > TH
flshsz, 774 R4 7 F B L H5hBD— 1583 1
FlZwInhof ey =2k ThIHl s b o
72. hBD— 2 OFH LS, NF-xBAf ¥ ¥ —I2 kD)
HHIEN, AR Y, ZVa—ZABLIETF 4 ER
7 F ~ ORIBFRIC & A hBDmRNAZE B IZ DWW T,
hBD— 1 13 EDZMHTTOHELRFEHEIEAS N H
572, hBD— 21, 7V 32— ZEEIOmMT, 1~ A Y
VIREICEDLT, TTARAZ T 23, 10ug/mliin
SUCTHBERBHLANALN, 7V 3 — AEE15mM
THoTHTTARLTF ¥ 3ugmlITIEAEELIEH E
FAHFDH 57z (p<0.05). hBD— 3 OFEHIE, 7o
— ZBEEIOmMTA >~ A > 100, 150nM & 7 F 14 K %
7 F 2 3ugmiiM L 7= & CHEEREB LAPA LN
7-.

Z i

A A YIINZ & ZhBDmMRNAFE X, T FTo

A L P234E 3 H30H
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T MBI TOMBD— 1 DEEEMAEN 7 L FH
LB NFZYAS, REFFETIE, hBD— 1 mRNAZIIZAL
1% <, hBD— 2, hBD— 3 mRNAZH O LA E 51
2. IR, FIFrOnFEDOECTRT LEONO
SAUEIE DS Z & RO L EE 0 B 5 LT
WahHoEEb, 7V a— ZEMEETOhBDMRNA
BEIE, AELBBENE VY, ¢ Nz, 7L
O— AE25mMT 4 HHE#ES 5 L, hBD— 1 BB
AEIZERAL7ZME RH o7, Zo@EVIE, RInkEE
B OB EMAT R > TWizZ e EZ LN T
T4 RA 7 F I CTORBDMRNAFHICOWT, &
NETOHRETIE, 7714 KA F V12X 2hBDREHH
BICHT AWM IEA SN WAY, PNIEIRIGHIIE A & 7k
ENBHLTFVICELTIE, fAft LMl ThBD— 2 %
Bslmsns LoWE "e s, KfFEToOT 74 K
7 F 2K BhBD— 2 DB LA, ZoWmEGETIE
LiweEZzZbNl, 774 REL7F 212X HhBDDFE
W EF2S, BED 3ug/mlTIEA S NAY, 10, 30ug/mlT
RO NG o7 BE LT, TTA4 KA T VEE
10pg/ml % B 2 % &AL O 5L M) < & D" =,
AL LR D52 & b % > ThBDDFEH A EAH-$
572 LD, ERECIESLIIENIC X 2 hBDO S B
fl2d-oTzbobEZONI. A ey —RIMNMIL S
hBDmRNAZEBZ AL DM AR E R 12DV T, s
DOFMHEEGTAH SN BLPSIZ X AhBD— 2 DO#FHE & [A 4
ThrborBbhi. /2, 7TT4RKAIZFLI2LD
hBD— 3 %3 51, ERKA ¥ & ¥ % — T A% H
WIS N7 OERKIZER /- L7 %BTH B LD
N7z, hBD— 3 DFEB EFICHT AW I121E, SRRk
AL EARE SN TBY, SoFKIZBw
THERKDPNMEL TV D720, I E CoHE L Rk
ERKZ - L7zbnEBbhiz, £V A) &7 Na—
A, TTARLT T OFEFFREIC X 2hBDmRNAZSH
i, Z7Va—RABEPIOmM E 15mM T, 1~ A1)~
ETTARR T F Y OREERINO—ET, hBD— 2 7%,
%72, hBD— 3 TlX, 72— ZEED10mMD5ET
FRRINC X 2B EAPRO S5 N/2—F T, 50mME
TV a3 — AREHE V&M T, hBD— 2, hBD— 33k
WCHRBHEFEIASN o722 L5, MBEEOE VIR
REIZHBHERFTIE, 1 VRV, TTARLT T VI

X ZhBDOFHFE I N2\ I EAURIE SN/

i

AW TIE, HEIRIFMEESTCTd, hBD— 2 L hBD—
3OEHEFIZOWT, WO THLNIIT LI ENTE

VN
af

R BB FI2 X B e MBTF 4 7 = v Y VEBOZELIZOWT
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2. WINY B LRFEIREDHTORI LANH LN
ZEIZXY, ARNTOBD— 2 £hBD— 3 DFEHITIE
ARy, ZVIa—A, TTFARELTF o OEHEIEE

PG L Twabo L lbhi:

X 73

1) Barnea M, Madar Z & Oren F. Glucose and insulin are needed for
optimal defensin expression in human cell lines. Biochem Biophys
Res Commun 367 : 452-456, 2008.

2 ) Malik AN & Al-Kafaji G. Glucose regulation of beta—defensin—1
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production in human keratinocytes. Endocrinology 149 : 5189 —
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FGF — 2 2 iR B B STRO — 1 */CD146* Ml o a5 & 5L iE I G- 2. 5 s 2

H

B
L

%

Bl 31 S NG SN S T e R e

=] 1y

TR VB R R T & SRR & 3 A R S L 1) B R
MR SHIE SN, DT 2 $22: 9 2 2K & % 55
BCTH L., A, LEICEDbN A BT BT 5
CENWRERBHEE L THEMBOISHIHKA L LT
B, EARRR T e bR AR R R & LT
STRO— 1% /CDUM6 MDD FER SN TwDH, L
AL, ARG R I 2 R el e o AR IR ISR S5 T
D, HREREARENCH T 201 TS mE SO
GHREETH L. 2070, PRIk SRR %
N RG22 CHagl S &, MR A S B Ml 25 % T
W5 LD EEE % 5. HEIEVERGHESE N 8 5l K 1
(FGF— 2) (3B #iMZERM 23 L Lo big & Ik
FrL7-REE Tl 2 RS 2 1A A5 2 L A%
HENTWA. Lo L, FGF— 2 7Sk hR I F 5k [ 3% R %
MR OB & LEEIC G- 2 B EIEW S A TIE v, K
FFE T IIRN R | B AR R R [ 5 Rl 2 145l S & %
ZEEHMELT, b MEEMORRREMBEHE IO
B B AR R SR [ 3 AR O B4 2 I E L, FGF— 2 7%
BRARLEE SR [ 32 R i R o B il & A LAE LIS 52 B
MRt L7z,

B IR
)i s

MHETE

1. b Mo R (HPDLMEE) DRI

HPDLAH B HE (X154 @ v b $ 2% ok i AR R AL 4 % out-
growth{ |2 THIGH S 15t 2 72, € D%, growth
medium (10% 7 Y JRIRIME, 2mM L— 27V % 3
v, 200ug/ml A1+~ A T rEHDMEMESH ; Sigma—
Aldrichtt) % H\WT37C, 5 %COD &M~ CRkAE: 2
BRFEBRIMEH L 7.

2. FGF— 2 Ik
1I5OHPDLAM N E # # L ENHEHE L, growth medium
(ZT24RE RT3 L7z, &M HE % 20ng/mlDFGF — 2 i

TNEE L FERINBEIC T 10 H ka2 L 72, Bk, 70—
A MY~ EFEE L, STRO— 17,/CD1467 4

ez L7z,

3. 7u—HA b A MY =N & R R STRO —
1*,/CD146"#lifa 531X

FGF— 2 {00 - JERINEE2E L 7-HPDLMAZH#E %, 0.05%

(w/v) Trypsin—EDTATIIIL L, PBSIZ T8 - BEi
B, 7avyF I ET o7, ZD%, PLSTRO— 1
Ptk (R&D Systemstl) & HiCD146401K (AbD Serotec
) AR SEEEgm Lz, Ju—H A b x b)) —fi#
HWFIZFACSAria™ (Becton Dickinsonfl:) % F\»"CSTRO—
1 +./CDl46+ B D& % Wl L 7z. HPDL 2 DFGF
— 2 WMEED 5 4 L 72STRO— 17,/ CD146" il g %=
HPDLSC 2 f,FGF— 2 JEiR Nt 2 5 77 I L 72STRO— 1 *
/ CD 146" i fii # HPDLSC 2 & L 7-. HPDLSC 2 &
HPDLSC 2 fOF¢ R~ — 1 — 5Bl & £ 0L 1§ %
xRN & L Ce b g RiH sk 3RS (BMMSC ;
Lonzafl) %M\, LLFOFEEEIT4R - 7.

4. MR R B 5

8 RF ¥ Y/N—AF A K7 F AIZHPDL 2, HPDLSC
2, HPDLSC 2 f, BMMSCZ#ff L 3 HIHI&; 2 L72. 4 %
INTARNVAT VT FCTEEL, 70y F v 7z L
7%, $ISTRO— 1 #ifk & HLCD146H R T Hon s dutn

5. RT-PCRELIC & 2551~ — 7 — ZBLORGY
B4 L 7-HPDL 2, HPDLSC 2, HPDLSC 2 f,

BMMSC7* 5ISOGEN (HA Y — ) % M\ TARNA
ZH L7z, 20k, MEE R ZH W TcDNAZ R
L, PHMREEFEEN~ — 4 — (PLAP-1 : periodontal liga-
ment—associated protein, periostin, SI00A4, scleraxis), J§
IR 531t~ — #1 — (PPARy : peroxisome proliferator—ac-
tivated receptory, LPL : lipoprotein lipase), ‘& PF#E~ — 7

A L P234E 3 H30H
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H# 3% FGF— 2 iR IEAIfa it P STRO— 1 +,/CD146 +#lfE D Hadil & 5-LREIC 5- 2 5 w2 81

— (Runx2 : runt—related gene2, Col I : type I collagen,
OCN : osteocalcin) 72 &I n L7727 I 4 v —% T
PCR%EAT o7z, 7H U — ABTIKE ATV LF T 4T
o~ A FTIH b L 7.

6 . BRI & 82 la~ o 5LaE S

HPDLSC 2 £ HPDLSC 2 fD £ 53 {Lig & it 3 % 728
(2, LU OMila - bFER =40 T C20H MEs & L 72,
1) TeMiifE~o5biAE . a2 7 ) v bFER, 0.5
mMA Y TFIVAFIVFF T2, 0.5mMNA R a)b
F Y, 60uMA ¥ KA % ¥ V& growth medium %
T20H BFs3E L7z, Ki#Ef%, RT-PCR{E% H VW PPARY,
LPLOmMRNAFH 2 A L7, F72, A4V Ly FOg
fo e FGCBRIG Gt U, AHZEBAMEE CRIZE L 72,
2) BHFMRA~OSFE o> 7V M EER, 50
ug/ml L—7 A2V E Y, 10mMB— 2" tHFRA 7 =
— b, S5uMT FH X ¥ V' v EA7 growth medium % F v T
Begg L 72 553, RT-PCR{%L % HV*Runx 2, Col I, OCN
OmRNAFH AR Lz, F72, 7UFY YLy Mg
HWAIRAGRE R & gt L, (AHZZBAMEE CRIZE L 7.

7. FRETFRENT
Tukey’s test\Z & % ffi i % £ 9 ANOVAEHT & 17\ A &
e (p<0.05) % FEhtL 7.

] £

I5OHPDLAIEE D 7 1 — 4 1~ X b ) — @A O &
H, FGF— 2 R INEE#10H #2125 1 5 HPDLAM R i b 12
1% 5 STRO— 1 +,/CD146 + g O #1413 3 0. 43
+0.64% CTH V), FGF— 2 IEFIMEEERE (0 %) 1ZHEK
LCHBIZHmML 7.

K12, HPDLAIEHED 7 2> CHSTRO— 17 ,/CD146"
MR o E4 A5E 2> > 72HPDL 2 % 5 STRO— 1/ CD
146" ML © & & 43 HL L 72, 43 EL L 72 HPDLSC 2,
HPDLSC 2 fli #l J B O A7 AH = BB (% CTld, Wi i

Seses

HE w7

/PP PR PR YS

B BERER S  2AE  ERR R IEAR - PR SR o ) B R R 2 B
FHSAE 3 H AbiE B RS A TR A

RS 4 AbHRERFERFEENAR 2 ) = 7 BRIRIHERE
SFRISHE 3 AeiEE R AR LIERR R ABAE - PR R e R AT B AR

TR e e e e e e e e e e el e el e e e e e e e e efeS

BWTbau=—ElRsALN, TOREIIHIEEY 2
L7z, xRN & 7 ABMMSCOIERE X £ T % /R L 7-.

F 7, GEMBMLY TR S N/ZSTRO— 17,/CD146"
Mg oL L —F — B G > SEE O 5 #1852 Hw»
TSTRO— 1',/CDl46 Mg 4 & Mz rtill L, HEN
LA A STRO— 17,/ CD146 Ml D &4 % £
HL7:Z4, HPDL2 I2B W TIE19.66+9.70% TH
> 7:® 2%k L T, HPDLSC 2 T 72.82 +12.23% ,
HPDLSC 2 f T 85.00 + 13.69% , BMMSC T 78.10 +
23.53%TH Y, WINOMBEIHICBVTIHEEIIHY
fEZRL 72,

& 512, HPDLSC 2 & HPDLSC 2 f12 3| F % HifR 4 52
W~—n—O%BEMmat L7zt 5, PLAP—1, pe-
riostin,S100A4, scleraxis D mRNAFEEH A S L7z, —F
T, BMMSCIZB W TIZPLAP— 1 ®mRNAJSH % 5850 7
noiz.

B f%12, HPDLSC 2 & HPDLSC 2 f% FRIAfIAL 1251k
HL7ORELEEZS, Rifilsft~—1—Th 5
PPARY. )LPLOmMRNAZ FEBI L THH, F A4 VL v F
oYt CHRIF OB BIZE S N7z, 512, F3FHlELC
LS AHT-DIEELZEZAH, BHEY—H—TDH
ARunx 2, Coll, OCNOmRNAZFEHLTBY, 7V
) 2Ly PR HIRILBLOTE R M BI%: & 7.

Z -

HARNE A BE OFGF — 2 R nEs 2213, s AR e i v
DSTRO— 1" /CDI6" MifaDE & ZBINS 72, &5
\2, FGF— 2 RN 2edt2 5 L 72STRO— 1/ CD
146 Ml 2B s 1LRe, &Ml fbagz A L Tw
7o, INHDZ LD HFGFE— 2 IS 2 (AR IR Sk [H]
R TH HSTRO— 17,/ CD146 i fL o 73 1L BE %
MFFSE725 %, Z2OHEGEEMSELI LML
oo 7z, BRIARIR SR 852 R A N 0 i FE AR R SR A
DISHINZIE, FGF— 2 ININE52E2H 1 T % W Rk 7R
Iz S 7z,

e

IR R R R R e VR e Ve G T Ca e
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FHIEL Y PT— 272 A BOFREOELLIZONT
g L, & BC, &IF M

B R R R A RIS - ARRESET R 00 B

BIIA ST, o oA TRz (B

CHIF-16 HIF-2c.
W) A 5. 0K TR 5 TL <. 4 - g
BEFMIIEE ST ) BRI 2 5. Lo Lansh, B § )
BRBAERIEE T TN, FREBECZILY o E’
B E NS L ‘

2LEEGDEN~ Y A D 1 FIRE RS T, B3R
20 - Tl IS B E 2 BR S, BdEo

OB & 50 & R O R o TV () T | |
1), 2 I OB OB i b 5.4 Vi ‘
FOWHETI D, BEICLET LM ckrmE (A V7B ?
Foy BT =7 OIS L) BB L, Bl o1 CH B2 HIF- 1 o&HIF- 2 a0 defifi R

LELLLDEE LN, 2T, MEEEIZIDET S —75, GLUTsIZH 7212 & 728 (new bone) TH

A+ (HIF- 1 o, HIF- 2 0&ORP150) & 77V a2 — 2Dl S5NY, X0 EEOEME CGLUT 3 DWW R % 7/~ L
FIANOE Y AARICEG 34 7V 3 — g% H 1K 72 (H3).

(GLUT 1, GLUT3 &GLUTH) O%H % shEMa b ST FRTRON T " GLUTS
17 : L ; '

NGEw ' O 5 “

'}‘w’ n ¢ £ l

7 N AL R A Esrrn b el

s AR B3 GLUT1, GLUT3 X GLUT5 O ¥efui R

: 'i \ FHRREANDORELBEITHESL Y PT =72 A LT

\ N o UREATVRILTERAL, W TREGEONG
R B L EBCMRIOREEAR A > D 1, B b
: ‘\‘« ; Ky ¥ ,."’A"I\Newbone“ J— B L EICRERTA A D EEZ NS, F

SR 72, BOKY Y AB TR, RE ORI B S X

HIF- 1 o, HIF- 2 0.3 & OFORP15013 %)= i o & DEMESY M= DR L, RERFIRAEOTH 2
FCTEFE -7 ROONT, BEOFMBTIIHIF- 1o BREEICHR-oLIE2RBLTBY, SHigsiEEO%1L
A<, HIF-2o0%55 < BigE sz ([M2). ORPIS0IE  ISHIELTW5b
WINORBICbIF L AERO N h o7, Thb
i, @ﬁ@ﬂﬁﬁwﬂfﬁﬁﬁﬁéﬁwtfﬁb,T%

FERB I VEMRIEERN > S FHMES Y b2 %

AL THoeBiERr T TS 2 Ea/RLTWD
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< 7 AMeckellkd, TFABEIKEIEEIZEBITSCTRP 3 cartducin® B REMENT

i B A i < L AR R TS 2 R AL A 0 B

CTRP 3/ cartducin (S # i BT SRATNE & BEMNEIZ L > S0
THEESINDLCLIINFZ 7 3 =5y » 37T, E 1. Maeda T et al. Cartducin, a paralog of Acrp30/adi-

FEIEOHE 2BV TG OBEGEIZRE L T 5 ponectin, is induced during chondrogenic differentiation
HIRENTWD (k1) ZOWE OMeckelfk i B and promotes proliferation of chondrogenic precursors
L OT MG TR IS B R B 3 5 72012, 2% and chondrocytes. J Cell Physiol 206 : 537-544, 2006.
B 5% %% |Zantisense oligonucleotide (AS—oligo) % iRMNT 2. Yokohama-Tamaki T et al. Functional analysis of
B EBRE TN L2, ~ 7 A THEK S R4 CTRP3/cartducin in Meckel’s cartilage and developing
HEE & 0 T B S TG AL M 2SR 234 LT AS condylar cartilage in the fetal mouse mandible. J Anat
BfH &M% . RT-PCRIETIE G414, 5H o F AR 218:517-533, 2011.

#1235\ TCTRP 3 ./ cartducin mRNA D 5 B % 788 72
2%, in situ hybridizationi® CIE T TR A HERE S L5 E
AISHIZ Y 7 VSR L 2 0, BRAEI6H I2h 1) Tk
M T Ok g Fi AR 2> & JE R Efl R (204 < FEBIAT
Bobn7. RICKAEM.SHD FHEKTRES L O
Meckel #k & |2 CTRP 3/ cartducin ® AS—oligo % il 2. T 3
HHEEEREZIT o725, /37 74 VORI X 2 0EE
%% & real-time PCRE 2 & 2 k5 ML R0 2 51O
RN DWW TGS L7z, Meckelff /& |2 AS—oligo & N
L 7 E B TR &R 2SSTIC R 375 L v ) RS
OB I N, M TBIE T B Lk AT K
L, ZOIAVERISH Ak ORIz BligE S
7o, FMNEE RN OBEOMT, MO Big
SNz, F 2 THEEKE 2B W I RO g M O 3k
B EBEEROFE L WHESR SN, FEICHHERE kU2 ' A ~
UTHEBES BT BEOZEMEAHZE TH 72, & 5 (lreal B1 3> o v BEOMeckell TRBEIOTMATED 5 1L

, L v A7 (ADKHD), EBRETIIEGIMML, SFROWE LN
—time PCROEH D H AS—oligoNINHEIZ BT A5 CTRP 3/ PR DRI B D (B@F;Egp) Cavh S_ VEEO T
cartuducin mRNA O FE BLH1# & aggrecan, type 1 collagen, S CIIARAERE & &0 7R P HTIET, BBBL (CO SR
fesreed LM E LTV B, FBEET AR, B LTV b
type X collagen mRNAD DR DFRo bz, £72 (DOZ) .

AS—oligo?/SIN#EIZCTRP 3 cartducin® 1) I > ¥ » |k
& VN7 BMZ T2 & 2 A Meckel i OJE B E A5 5
EEABO SN, DX~y 20BEMIZBIT S
Meckel# %> T FHIHERE L2 B VT, CTRP 3 cart-
ducin(ZHKE ML DG & B A O A% 5§, g
RAMERE DOMERE & V) L CEEREEEZ O 2 L ATHIH
L7z (Cik2).
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TINIRDY) R UHEEREICBITHVAMP 4 O%E

LR
G3 S

Bl PSS

[ & 27 BICHESE 2 T 2 AN R E X S
Al &) IREAS, 10100 00 BB A E 5 3R 12 HE &
N7z, LBEMETHDLNS B, TUIFRFLCHS
NIHBINRE Cd 5. T (ZMEIR A DAL AL A % B
ENICT D720, 5TE Y 87 E (SNAREY ¥ /%
7)) \ZOWTHIZE R T> T& 7. ZOWEDHTTN
VRO REMERF I C 1 E 2 K723 SNAREY » /%7
HaxBWiZ L7 z0THET 5.

SNAREY > /X7 %, SNAREEF — 7 LTI % 45
WIS FED 7 VNV BOBHTH ), Wik Lz
MR O BEER A R /N ik 2 i 3 2 8) X 2 55>, 20—
TECTHALVAMPA X, FFEN R IV EREET —7 %
HHbhI VATV IRy V= 2ICRET S, 41
siRNA % [l \» THeLafifla ONTEEDVAMP A % / v 7 5
vy Ltk RERGEZITVINVIROREEZBIE L
72, FORE, a3 ba— VTIEIEEBIZY R VRO
gL LTEISEENL TNV IEDY (K1A), VAMP4 ©
)y 7 F KN ks THERE L, RS
WERIRE o CTRIETAZ EDPHE NI o7 (M1
B). EBHMEEE W CREMICTERE 2 BI%E L 725 R,
Wrafb L7z o DRI HREE 2 REE L T b 2 Lath
Motz (M2). E5ICVAMP4 & #4 LSNAREHME &1k
% {4 Syntaxin 6, Syntaxinl6, Vtilax / v 7 ¥ 7 »
L, Sy £ 72 I 3EFHMEEIC L ) TV RO
REABIER LA, FARO IV RO L) E5E S
nr-.

TV VRIGERICHE S Lz &) R BESEAH I otEEE 72
JThRL, MREEOTLE RS> TE, Whbwd “Hl
FAN O R RAERL Y > & =7 DR EE % b DM/
BHTHA., 200, TVIRIIEE N L EE &%
D, BOESEZTHELETHE L TwbEEbNT
W%, VAMP 4, Syntaxin 6, Syntaxinl6, Vtilaz / v
75y LIl TV DRIEE LT % 2%, i
FREFSNE LV HEENS, TS DSNAREIX TV
VER OB EAERET S LX), VRVRD

L

%

W)ty e (o S i

Wik OMEFR I C B R RE 2 B3 EARIB I N, 4
%, VAMP4 J v 7 ¥ VSTV IROEEREICE 2 55
BUZOWTHZ AL EEEZ OGNS,

A

1 VAMP4 %/ v o5y Lflax VIR~ —5—%
Y82 (GMI30) (k) 1oxd 3 Uik cluEdetn L, T Ik
DOFHER BIZ2 L 72, % © Hoechst33342 (55). Control siRNAZE A
MM (A), VAMP 4 siRNAS AR (B). A4 —)b : 30um.

W S—

s i 2 i 55

2 VAMP4 %/ v 5wy LMD TV IIROERE L &+
SHM G CBlE L. BEhIE T VROBET % 9. Control
SIRNAZE AL (A), VAMP 4 siRNAZEAMKL (B). A% —)v :
1 pum.

(84)
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75 IA4 VAWK Y Vo8 7 B OWERIR~Din vivosBl & F DR RENT

PRI HHE
WHBEEHARFWEE CUREER e

Takao Morita

Department of Pharmacology, School of Dentistry, Health Sciences University of Hokkaido

%AV A e MR B TR 2 & AT ST EA L, A&7
B O MR AR AR ER T A R S 5 TR,
NIDCR @ Baum 5 (2 & ) 19904EME 2 547 H N T 5
(Baum et al., 2002). HAEZD)EIZL Y, EEEZIT
T MR AL LA 3 2 SR T IE R O RRRIDH A A H 1
Twh, BETEAIZLECHWONRTWET T/ 714V
AL, BORCTIHRERT 2R SEL LD TEL
SO, RIS RR BRI B 72 RAE & 2 ISRE D BRI
DDA L L) BED D - 72, STk 43S D)
Ha vy, SIEZEE T S ICHE T IR AL A RE R 5
FERBEEIELI LR LD THEAT S (Morita et
al., 2011).
mKO 1 854 VX7 B g4 84 7:Stim 1 (Stim 1 -
mKO1l) #%8B 277/ 94 VAZR{ERL, Th%E
F v NOFE TG & AT I EA L, s D)
BTIE, YA NVAFEARE L I0RISHS T EHICF
12— T OEMGEEE, FEATA VAN CIZHHH L%
WEHIZTERLZ. Stim]l -mKO 1 # 5 & ¢ 7- 8 T
BT AL, ZOEOGIRETIRMEBERICRE N, &
THRICEBEHEPE SN o7z (M1A). 251220
FRE A2 BWT, TF/ 74V AEAIZE B EREDIL
BEIZERO 5%, Stim 1 -mKO 1 D388 3 1= Hi i
THRONZ (K1B). 72, 74V ADOFEIEIEERHL
HRICDRIRE SN2 DS, IFRN L BIETIBEAD
BB IR 5.

RICHEEMN % BEE L, Stim 1 -mKO 1 @ R 1E & #he
ZIEMT 72, Stim 1 (ZCa*" A b 7 OB X Y Al T
BEIRATL, HEMCE MAZIISRITI LML N
T2 (Putney, 2007). /Mgfkca® K ¥ 7 HEH O
Thapsigargin (ThG) TCa*" A I 7 #Hiijg S5 &, Stim
1 -mKO 1 O E~OBITFERE SN, T2
Stim 1 -mKO 1 Z&8i#ETIlX, TWGB XL A A1) v
BT T=A MDAV a—)b (CCh) HELIZ L 1 5
ENDLEEMCT A, FBHL TR Wl ICIExT
BWRLTWZ (M2). SRSORKENS, APk
REMY & > X7 B % M R R Al L S8 3 S 2, IR
o DWEE DT A H = AL %W T 5 L CTHAL
HETHHEEZOND.

EZ BN
Baum BJ, Wellner RB, & Zheng C. Gene transfer to sali-
vary glands. Int Rev Cytol 213 : 93—146, 2002.

Morita T, Tanimura A, Shitara A, Suzuki Y, Nezu A,
Takuma T & Tojyo Y. Expression of functional Stim1-mKO
1 in rat submandibular acinar cells by retrograde ductal in-
jection of an adenoviral vector. Arch Oral Biol (in press),
2011.

Putney JW, Jr. New molecular players in capacitative Ca™
entry. J Cell Sci 120 : 1959-1965, 2007.

X1 SHTFRRAREC B AStm 1 -mKO 1 D%

A > Stim 1 -mKO 1 %583 &4 7250 T

Stim 1 -mKO 1 (&5 FHRERICHEB L, & TH (subl) 121X
LZadoi:.

B Stim 1 -mKO 1 % 53 & & 750 F IR O MR A

Stim1 -mKO 1 (3£ (H&HH) CTHBL, B8 (BXH)
I EAERI L o7z,

,;%

£l

A Ca?* B CCh 100 pM

0.6 0.6 Ca?*
2 ThGHTALIE
% 0.5+ 0.5
w
2 0.4- 0.4
o
3
c 0.3 0.3
3
2 |
§ 0.2 0.2+ — Stim1-mKO1%18
T T — Stim1-mKO13ERE

0.1 T T r 0.1 T T T

0 2 4 6 0 2 4 6
Time (min)

2 Stim 1 -mKO 1 ZEHMIEIZ B 1 5 FEMECa it A DR
ThG (A) BXUCCh (B) Hl#Ic X hil&R Shi-F&Mca”
Uit AEStim 1 -mKO 1 FEBIMfg THEni L T 7z,

5 Stim 1 -mKO 1 Z83MMA, B 5 IS8R
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Pt A & HUC A D A BRI 5 X 2 kA
FHAGC L 2 TSI O~ 7 AP E Edniz

A iz

JbiEB R

FPACAIAERRE 1 & 0 EBERRE SRR L 7 B I2 & o
T, EEERERNEIRE LY TH L. BIRNIZIE, BE
O BEHE B FEMPIT LN TV L6003 5 DS EED
BETIIELCODPHIRTH 5. EBRIVICIE, TEMEE
FHIEBHIC L b =2 — 0 Y HAENKALNTETVD
DRNFNINEL AT Z AL HW S T,

Aelnl, HEERG (SCI) ~ v A ITHhi#EEig (NSC)
EBML, FARFICEVHEL MIEDLDN TV LHLTADA
Eov7ualk (VPA) 8532 2 & TRIISES K
BEDSIOAE L, TEIMEDO< T ANV L EDL T ENT
ED Lol REZD AN Z A LIZONTOHE

(Abematsu et al., 2010) =7 5.

FRHEG 7T B0~y 212, (1) BEHICH
M LVPAOREENTL G- 7 HIE, (2) &z Al
LA AR G- 7 HIE, (3) w2 ZH4 4 VPA
W5 7HM, (4) 2>y ha—VEe LT, @lEE B
PR AE ARG 7T HE, 2fro7 (Fig. 1A). 1%
HE 0142 O 12 £ % Basso, Beattie and Bresnahan (BBB) A
a7 (EBEW OB OESEELHHICED 0~21T
SRS A JiE) CTLeER L7z, ZFoREE, wmilRBAE &
VPA# G- TR E LERBEIEDN A SN2/ TIEA LN
9, VPAP MO =2 —a HAIMEHLTWwWA Z L
Bbiro7z (Fig. 1B) .

EHWE AN AL ERAT B 7201 ROER 1T -
7. [a] (1) o~ 2D =2 —0 v ZETHEMFTHAS
CARGERAL A & AN IR (IAFAE L e S, BRI A
SOt L7c =2 —1 ¥ TN & R OM T I T
LI ENbhol, ThiE (2) ~ (4) TEALNE
[b] in vitroC, histone deacetylaseFHEAEH O & %
VPAZ 5 L7236 &, FSEY) Thistone deacetylasefH
ENEH O 7% Wvalproamide (VPM) =85 L7284 % It
L, SIS 2808 % A7z, Ji TS LS
AHI, BEATIIAS NV, BRI 5512 (X histone
DT LT VDV ELELZBEEZLTVWEZ LN DRPL.
[c] &0 &) IR P HESNL P ER DD,

Wy,

(86)

B R U AR o R B T B

MR R ™ L — 4 — Dwheat germ agglutinin (WGA)
T ERI2E O~ 7 AMGES I G L7z, LT
WAEWTY T ATIEZ 2 — 0 U 2KICWGAR & &, 4
WLiE < 7 ATIHETA L ) B TIEIWGAIZ & AL
Nz, L LMl & VPATL G-~ 7 A TIE R EH
B A LN VDI 20 00b b FTRMNIZWGAD R
TE72. [d] #EEER O~ Y 2 ZTreckl®E (V77 Y
T hETE) CTRAMERZEEIT) £, BBBAIT
DBBIIT LEEALE ~ 7 2 L FSEI2% 5 72

Db Z &5, VPAPBMMIEO = 2 —1 > ~D5
fEREEL, VL —0 L) TR EEN bR TWE
EDIDOND.

NS DWIEN 4B E SR, BIRIICEEITER
IZATb NS &) 12U, BEHEEEE O EERERERE
WCEHTHA7217 TR, BIRIETEZ EOERMEDOM
FEARBE KR E ORRELE R, SIHERRO 7290 158K
PR % i L 7= BB OMFE LA LI IR A 6N 5
THH»9.

Abematsu M, Tsujimura K, Yamano M, Saito M, Kohno K,
Kohyama J, Namihira M, Komiya S & Nakashima K. Neu-
rons derived from transplanted neural stem cells restore dis-
rupted neuronal circuitry in a mouse model of spinal cord

injury. J Clin Invest 120 : 3255-3266, 2010

A Tramapartaton

[
NSCHVPA
9

BEB score

(temcs)

Figure 1
S

ol NSC and WPA adm funzlicnal recovery af hird limbs withaut CST axon reextension.
Schematic of the NSC transplantation and VPA injection protecal. (B) Time courze of functonal recevery cf hind limbs alter SCI. GFP-NSGs,
GFP.LUC-NSC3, and TRE.GFP.LUC-NSCs wara transplanted Inta the SC1 epioantar 7 days aftar injury as indicated. Combhed trsatmant win
and VPA tasulted In the graatest v. Data reprasent mean + SEM, **F < 0.001 compared
*P <0.01 compa ANOVA). NSC+VPA, tatan = 21,

with SClmodels wih
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I TIE Veillonella & @ 344

ERHWOA, PE K

B SRR A B 2R PR AR ) 2 B A Wy 2 5

Veillonella J& \I¥EIE 731 D AR PEBR X NE 7 T 4 B PEEK
WTHY, WE, M, REEZIES ZWw. HEN T
0.3~0.5pmPEED/NERH TH 5. Kz i 2 BUERTHE A%,
IR, HH5VITEVEFRICZEZLE0H 5.

KEEIANFVYFF—E, FVaxF—+¥, 7LV7FF
F—¥EE R0, AW EFIHTE 2V, o
JRMERDOEBER ZF > THB Y, EEDZOIZH LMD
RE3Y, B4 EImE, YL CEE, o e, T
Y VERE S X O RO RERIE R EETH L. T
WEsHIEH S B L, Tu ¥t i, BEiE, CORU
H7x EDEE SN D,

Veillonella J& 13 & b O L1ERN L 4 O O A

L

B, ROBELREIZEET A, © POAENTIE,
Yo, TBEMOEE 2 ENELREAELGITCTH LA, &I

W |2 B\ TR PR B SRR & M, & 5\ i
T BRI SN B . B Veillonella & (3 11T 175375
g SN TWEA, & hOLEPSTEES A DIL, V.
parvula, V. atypica, V. disper, V. denticariosi, V. rogo-
saeD S WIETH 5. VeillonellaBlX Y AT A ¥ R EDE
b EWa &I L ThtfbkFZEEST L2 L bR
DIFNHE & s, BAREREZ SIZHRIED- TS
LDOWMEDZHD 5.

TA Db FE R MR BT B REGHE T & 5 llik
EWREIRIE VTN N F T 4 VAR A & 7% o T
RAE, ETTH. COTYINTT—=0 =457 1)
LEVHORERO R TAL &, TERE N 47 1L
LD L ) SN 2560 H 5. initial
colonizer @ Streptococcus J& , early colonizer ® |1 JfE Veil-
lonella)&, middle colonizer T & V) B J& 45 D5 EEN
% Porphyromonas gingivalis X° Fusobacterium nucleatum ,
& 5 |Zlate colonizer TREEPEER I K DF N & S5 Ag-
gregatibacter actinomycetemcomitans @&\ 5 N5, T 7
bbb, NAF T A4 LD Veillonella )& 12 & > THl
HENDEZEZLNT VA,

FEN OME L Z NENHIRTONA 7 1 )b ALK
wIXH L K. L L, HEVeillonella)& & €

(87)

DM % Ak IS 5 L, £ OMAEDE T
SNDHNAF 7 4V LABIIBEIICHEINT 5. 2 OWNE
(1 Veillonella & % B 2 M2 O R IR 1 T L5528
L7z &2 X0b, [OEVeillonellald & AR 12 L5538 L 72
EEDHD, N F T4V LAEEEZEFICE L. £
72, Streptococcus J& & F. nucreatum , P. gingivalis & A.
actinomysetemcomitans DAL A A TIEEE L T L
\2, HEVeillonellaJ& % B L THES 2 &L DNA F
T ANV ATIKEE CHETOMSEE LD D S 5T
5 EPHERESN TS, 20 L9 ICE Veil-
lonellaJ&\EZ DINA F 7 4 )V AFERR A BV THULY 7
HER I L TR EEZLNTV S,

L & LI Veillonella & WIED 7345 R 738, & 5122
NS OFFENEZ LIERZITRA L A% . LR 1L
L N D HE DS Veillonella )& 5 FLHIPCR 7 7 4 ¥ — 12X
L, TEROEEVeillonella spp 5 IYPCR T T 1 < —
TRICLAVI2HEFHEL Tns., ZOHRIZIEIhET
(e & T e W E Veillonella & O F7 B RE A4 AE$
5 EEZ, BUEL OEMRIA T OAIRHERY) & T h T
bH5b.

(2 30K
1) Periasamy S. & Kolenbrander P. E. Aggregatibacter

actinomycetemcomitance Builds Mutualistic Biofilm

Communities with Fusobacterium nucleatum and Veil-
lonella. Infect. Immun. 77 : 3542-3551, 2009
Periasamy S. & Kolenbrander P. E. Mutualistic Biofilm
Communities Develop with Porphyromonas gingivalis
and Initial, Early, and Late Colonozers of Enamel. J.
Bacteriol. 191 : 6804—-6811, 2009.
Periasamy S. & Kolenbrander P. E. Central Role of the
Early Colonizer Veillonella sp. in Establishing Multis-
pecies Biofilm Communities with Initial, Middle, and
Late Colonizers of Enamel. J. Bacteriol. 192 : 2965—
2972, 2010
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Aggregatibacter actinomycetemcomitans DIR JETE & 537k

R A, sl R

B R TG R

Aggregatibacter actinomycetemcomitans (Aa) WX 27 7
LEEMRRETH Y, REMEHEOERNE & L TER &
NT&7, REMRERE ZINE CHEMREE, b
B WS RIS E R B JE 2 & I T & 725 SRS FEE S
LPEBEWHRTH Y, AaW 7217 Tk {IEEDORIERKEE
DRFGFERE & EATISHE S B> T A Z L iE S
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Tk oTUA TN F Y U RS EIEATOMRELT
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COIP2LHBESTHRAEL, LDIHIEH LML
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hemoglobin—binding protein D %% 5& % fif T L 7= 45 12350
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W L7z Z 26N Twh, F72, 77V HRT AV
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Qg DIESMEN R B RMELIEHL TVE, 2ol
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WZOWTHRIT 28 L 2 51 HEMD S 5.
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1) Haubek D, Ennibi OK, Poulsen M, Vaeth M, Poulsen S
& Kilian M. Risk of aggressive periodontitis in adoles-
cent carriers of JP2 clone of Aggregatibacter (A) actin-
omycetemcomitans in Morocco : a prospective longitu-
dinal cohort study. Lancet 371 : 234-242, 2008

Haubek D, Poulsen K, Kilian M. Microevolution and
patterns of dissemination of the JP2 clone of Aggregati-
bacter (A) actinomycetemcomitans. Infect Immun 75 :
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AR YR RET 5. 512, FElle A =X 4
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DTNV T VAT 5. b5, GLP- 1 2GIP
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L L THEYSTIE %\, GLP- 1 R°GIPI Mg R T 1EH LLAL
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Bio-functionalization of titanium implants by simple chemical and physical surface treatments

OYuki ICHIOKA¥*, Takashi KADO**, Yusuke IDA**
*3rd year student, School of dentistry, Health Sciences University of Hokkaido,
**QGraduate student, School of Dentistry, Health Sciences University of Hokkaido

[Introduction] The surface of machined and sandblasted
titanium implants is hydrophobic due to the absorption of
organic impurities (hydrocarbons) that is unfavorable for
cell adhesion and growth. In the present study, we investi-
gated the simple chemical and physical treatments to decom-
pose the absorbed hydrocarbons and improve water wettabil-
ity and cytocompatibility of titanium implant surface.

[Materials and Methods] Titanium disks were polished
to a mirror finish using colloidal silica suspension. The sur-
face treatments employed are ; (1) immersion in distilled
water for 1 day, (2) immersion in 5% NaOCI solution for 1
day, (3) immersion in chromic acid mixture (K.CrO,+H.SO,)
for 1 day, (4) heating at 500° C for Smin, (5) irradiation of
UV for 3 days. Each surface treatment can be done in dental
clinic as chairside practice without using special devices.
The wettability of the titanium surfaces was examined by

measuring the contact angle of 10«1 H,O droplet on the tita-
nium disks. Cell attachment on each titanium disk was
evaluated by counting the number of attached cells.

[Results and Discussion] The contact angle of an H,O
droplet on the polished titanium disk was 71.4°, indicating
that the polished surface was hydrophobic (>50°). The con-
tact angle on the treated titanium surface substantially de-
creased to 13.4° —3.3° (hydrophilic (<50°) or superhydro-
philic (<5°)). The number of attached cells to the titanium
disks with the surface treatments except the UV—irradiation
was 50%—100%greater than that attached to the polished ti-
tanium disk.

[Conclusion] Bio-functionalization of the titanium im-
plant can be achieved by the simple chairside treatments in
dental clinic.
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KADOMBIZOVWTHIIBE LT T OIRE (F5)
&, 3TCOKFIZIOH HRE L7-RKE (RiE) LD25%
FEIZ DWW TAT VY, Mo 541315020795 — 1 I2H#E U 7=,

O —
() EEfs 7 A dRER:

A YA b AT R R ERBES582T & Iy, )] —
O AR ZERL LT, HiFsR s & Pk 5 L
7=,
[(RESLIVERE] /07 FATFrF v —MERIWT
LA R, 7 20 AR O A TR TIE ) —
OF A SN, 7 28 > O & 1391, 2Mpa
(i), HTHMER132838.0Mpa (iZi&) TH A DIxf
LT, /¥ 2 I A7HEAMEHTHITHR Z51.0~89.6
Mpa (iZi&), MhIF5HE #1493, 4 ~2284. 6Mpa ({2 iE)
Tholz, KPREBEIZEID T2 M= OiliiTs S 13K
TL7Z2A, MIFREORE L OFEENR O N D5
2. 7o) b=l rary oIk iRE IS
LT L7,

[#&5R)] /> 7 7 AT F 0 F v —dEHE, SRR O
BAEAL, MFmS, My n M cERIKE
W EFHL L BT

FREEMT/ v Ee1—- MIORTEESN

OFEFF, THRE—, BARMIL, 77kkEn

ALK A R REIE AR - FHESR ) Bl G20 B

(B8] S B AR BEUEDRBRICIIRAME 2 H 84
LILEDBHEMTHD., FillEAEEE / ~—Tdh b4
MET-Ca (CMET) # /A4 7 v Fa— MIi&L7Y
=) r7 - a— I MEREL, CMETPEEICED L)
LB EGZ AN ERE L.

[FHE] "4 7y ba—F (B X710, DT
HC) \ZHHICHT LR T E AL F G263
L 3EAEMTE /¥~ —CMET (calcium 4-methacryloxyethyl
trimellitate) % 5 %A L7z D2 HIEL, EERIZHW
72 (CMET#). 2> btuo—L & LT, HCZ W72
(HCEE) . 3B E L TRFBLI6A % T, 24 R 15 K O
37 D, Muhglk#EE® S OWE %2 4T\, Mann-
Whitney M€ TH B KME S % 12 THREMLE 247 - 72, &
72SEMIC & % S0 L BETa, 5| 5REER 4 o A I T oD
Eh 4T 7.

[(ERROEE] 24RO/ ER 8 S IZCMET
41.8+4.0MPa, HC30.9+8.7MPaTd» V), HEEDN

oMz, 37 AHEIZCMET34.0+7.8MPa, HC28.7+
7.9MPaTH ), TNHIZOVWTOAHEELEITHED LN
72. HCICBW T2t & 3 7 HEOWEMOMIZH
EEIIFEO SN D5 72hY, CMETTIEHEENRD S
N7z, oG R OB 24, 3 7 A%
HICHCIXIR GBIEED S RO SN 72hY, CMETIIRA
il diIca v Ry FLY Y NTOEENEDL S R
D5 NIz, WAL O ST FE 1 OSEMERZE T,
CMET, HCILIZ&KIIZ A L — X CTH— 4 R HEIRT
Ho7:. CMET# BT A Lic X vEttsml L7
b, EBEEON L, LENEEHOM L, FAIK
LEOTWREMENEZ SN, 5B INLIZONWTIHRT 5
VDD 5.

[#558] CMETEL G 2 — M IZ G B 75 Sl O i ATE
IZEN, RFENRBBIHRICBWTAEMNTHL 2 LH
TR ST,

-



96

BEMROEFEICH T BHIFs, GLUTsEMCTsDIRE!

(B8] sk ML 2 10 LR C IR A R SRR RE©
BV, LR BRET CHOE MR IE W IS R MR T 5
DOPEIARHTH L. — I, BRREEOKT CHREED
HNF (HIFs) 3@ T A, ZANVF—ETH 5
WY AL 7V 3 — kiR (GLUTs) & FLEE - ©
VY U EREET B E ) B OVR VR (MCTs)
AN TS, RIFgETIlX, #%E g o HIFs,
GLUTs E MCTsD I & X, EfFD7-DIZED L 12
FIHES N TV A h 2 MmE L7,

[FiE] 1, 4 & 8Hi~y AZEREEL, KFos
574 YA R L 72, R o O i IS BUHIF
—la, — 20¥fk, PIGLUT 1, 3, 5, 9PUE, T
MCT 1, 2, 4¥ifk%Ko3d, GEMkbsnicm
HAL L 7=,
[RRBLVEZE] HIF— 1 0lZEKATIRE A & JEK
WA SN 72D LT, HIF— 2 ol I K HT#k
BRI D AN A S Tz, g O e LB By T

LB AR B A A S - A

OmEET, W &, AL—It, JaHd
HETS B SR 00 B
HIF— 2ok ) HHIF— 1 a2’ EEAIEA %) L b
4. GLUTsTIZ, GLUT 3 & GLUT 9 7S HE Al dik & fl i
R R E R T A S . FORENS, GLUT 3 &
JEAP O A IRALERBEIZ B 5 BAEOKE 128 L CE A
27— AD R EFEINICHZ L, GLUT9 b BHAM
PIZZ N T—=AR TV 7 =A%V AK, TAHILF—
FELTHHLTWwWAEEEZLN5. MCTsTld, MCT
2DHBDBHEN, EBHEICE ) BRI EET S
WEESDZ Ehn, MBEREFE T CIIE A VR Uk
FIANVFE—JRET L L) D BRABRAEREY CH L IR
RLENE VBRI T A Z IR T 5 & E 2
bNa.

[#E5&] WM RAL & R ORI > T
HIF— 1 o% i< B L, FICGLUT 3 %l L CHHE % f
FRATIZHLY SAA, S 5ICMCT 2 THEER E LY V%
Pt L, BB OBMLICE S35 2 & CHliasEY
DUEICHGT 5.

Prevotella orisiz M &E3 D

[BE] P. oris(Z1BVERE 204 5 DAL 2120 ) I
B O B B EE T o Bl S A B GME 7 7 L B AR R
Thb. REMHIIMGEERE ] ETREMEZ/RY Z &°
BEIZHT S T B D LR O PEIR B § 2 e 13 7%
V. KHEDELET 2 EELWERNFOOLEDOTHLE
MHBFZDOMIRZHS 2T 572012, BROBEL KA
7z,

[H3&] P. oris  TYHMES 012 CTHEGHERE L, i LLEE
[Z & DB B 27, BEE RIETh OB E R IZRINE
#WD %, Sphadex G—100, DEAE-, CM-, Sephadex G
—75 (Superfine) DNEIZA T L7 0<X NS F T 4 —I2C
L 7o, EIMIEMIRMER & 8% % BUL 72 BT
IR ISR L 72N B By m e S bERCHlE L

-

OfciEFk, SIAS, MRHEEH, IR, fE K
A BE RS B 2 I A W = R s A W) 203 B

ST L 7=,
[#5R £EE] DEAES 7 4 124 L 72 MU #3120, 6M
~1.OMONaCIEEO#PTHL S, CMA7 7 4Tl
A I IEVE R R 2. HeETEIX500065 1 iEE S,
R 1314.5% T - 72, KIZSephadex G—75% 7 4T
TN LT 2AEROWEED ¥ — 7 RS 7.
RWFFENZ & o TP, oris |3 T-E= DR 7% 5 RO E L
HBREEE (HDVIEIEEELZEE) LTV RENDS
MRS Tz, ARz BT ARAE T & % Prevotella inerme-
diaDEMHFBRIIBVTHRE SN TV L., $BIEIES
FEOEMBEROHHE L, 7% 5FHE & Ik 2 %
T 5.
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LL—373 MEFRRFI#EEES> AT F R TH S

AL i RS R S B A AR R R

[BA9] $UH & 1Z Chathelicidin family THE— b 283
L TWAhCAPI8 /LL—37l%, 707577 —¥IZk > Tif
MRTFFELRY, MEBLIOHELZ I LD LT 554k
MR R ERT I ENALN TS, 22T
P lZ e b IEHE R N 0 N R IR HMVEC % v
T, LL—37D M TR 1D THET L 7z,

[H3E] LL-37& 7 F FiE, C—Kuio7 3 /137
5% 2t ( LLGDFFRK SKEKIGKEFK RIVQRIKDFL
RNLVPRTES) (2 & W8 L7-, ML, 1E% BN
M Nz MBI HMVECHIEE (CC—2543) % w7z, I
JEHCRE L, Matrigel tube formation assay % F V> TEEAM L
72, MBS, MTT assay Z I WEHEI L 72, fliflditE

Held, ibidi Culture—Insert!Z & % wound healing assay Tt

ISR AL P AR A B

OWAT—Z*, F HEZ*, IRERA
SR CEY VR 2038,
CIEREE - BRBERSE SRR A A B
w7z,

[BR] mMERKEE, ~FY X LVHANICEAL
HMVECHIIE 2> S5k S 5 B E OB X 0 3E4f 5
L. @EOT MYV EHWZRATIE, LL—37TX7F
FCEERRREOIHI B S Nz, —F, BERTK
W~ M)AV ERHWZRTIE, LL-377F FIZLD
BB RO R SNz, WD —EDLL—37
NRTF FilpE (5 —10pg/ml) 12X 0, EHeRm o Hl

AR S I F 7, R & AT L CHINE R
DAL L7, AHIRAPE 2D\ T 0 7 TR

AHNTRroTz.
[#&8&] U~ 7F FLL—371%, M TERHIH & M
MEOWMEDWE 2 H 5 LHRBREINT.

LEEEERZEEFIARY U= v 7 THBE & h /= A.actinomycetemcomitans B2 | 5 leukotoxin&{EF NS R

ORERAT, THARMRRE,
AL BRI o 2 0 L RERR R B AR -

[B®] A.actinomycetemcomitans (A.a.) WI1REEV:
Jg (EAEEHREL) DORED O ISR IR S
NAHBEHEME CTH Y, FEZWERK T L L Tleuko-
toxinZ2SH 5 LT\ 5. leukotoxini& & D 7 0 E— ¥ —
FHIGZ530bp D KA D 5 JP 2 Pk ldleukotoxin % % & 12
L, BEEFSVEIRE SN TS, JP2HRIZT 7
VA I =y, MALT A AT rHE SN T
W00, TYTTRINE THEDPHER SN TR
WV, RZETTIZALIEE I BT AA 0 HOFEZBE T 5
CERHAMELT, iFEEREREHRNE ) =y 2
ThHE S 72 R R 53 B B O leukotoxin B 5 T & T L
7z.

[Fi&] 1. duiEEERERFHRENE 2 ) = v 7 1ITRE
L7-22 N\OW R 28, 12 NOBREHRR K - R H ~x)
FLlL, 7u—VY U 7RSS, BOPL EDWK/NT A —4
— e L7,

2. 7)) T MR D SIRGER R 72, &

(97)

BHE, EEsER, A EEL hiRE

PR AR 0 A R R R o B

72RRED DV E AR v b4 RS, R—=x
— KA Y MEICTHRBE YT 7 — 7 2RI L 72, BE
WROHABGT 77— 2% TVH DA HOA
% PCRIE TR L 7.

. PCRIETA.a. WA 5 N HERHZ O E AR 7 v b
2 DAaWERE L., £ H»5FNFN
23U —%pHE - KL, 150 N ERR 5 BERE A
5 DNA % 43 L Tleukotoxini& fn -7 0 € — ¥ —{H
WOERERE L7,
[RREBLVEE] PCRIEIZL WV 22ADHEREED D
H 74D DA HOPHH SN, BEFI2A» L I3RS

Nehorz, THDAaWGEEEZOWE KR v M&LD

28Kk D IR 53 Rk % 15 72 28Rk D FR IR 75 BEAR D X T2

BWTIP 2 & [65k % leukotoxiniB {7 U E— % — DK

MO LN, TN EpbitiFEIC BN TIE S

NECTHARRPET V7 THESN TV AHAwH & ITHR

% BIP2HDAa HHH LT\ 5T EATRE ST,
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KEAVISRNIELD Ty MEBEHROMEFEZICOVT

[BB)] RS THEIREAV 7FRK VG, =A O
FUMER AL, BHRICEETA A u s Lt
7% —B (ERB) &EWHMMEL O & T, FHERE
DFFFRUBICENTHL VbR TV,

L], kA IKTA V7 TRy OFIEMI S LIEEE
HIZEHL, RIAVTIIRyODOEDTHILTrZAT
4205, Ty MO S ELEEICERT B I on
THER L 72,

[Fi&] FEBicix, 7 v M (Rat Dental Pulp
Cells, LA, RDP) 2 L7z, EBhde LT, &M
BEDS = AT 4 (Wako) ZRDPIZHRINL 72, %
SBAMEE I CIZREBIZE B X NI illsE i 1c X M kg
BeZME L7z, 72, RT-PCREE HW TCRFEILHY

OfF BCRER, FHE, /hibfkz, 7Rk
AbHEELE SRR A A AR ISR - 1 RESR
7 BRI R B

HIB(ETHEDB L UERBD IO, HLahE D IfE &
L TALPase4:tt %471 - 72.
[(BRBLIVEBE] KHEREOTS AT 1 ViM%
728 2Ah, F=AT A 100 MFEIIEE TIERDP O Fl i by
FHBEASE BACHIH S L7278, Mo <l lasdsimng 1
FALIZERE SN D o7z, 1uMB L 10eM7T = A7 A
YUIRINERIZ B ARDPIX, 17H H 2B THfivy ALPase
W SN, $70, T ERREEER RS &
UERBD MBI TFIDO LAN =27 4 ~ 1 uMim I
T LN,

[#EER] 7= A7 1 Viiays, 7 v bR 5%
e L A REMEDTRIE STz,

SREFZEICE T INEENOTTO—F
—ERARHERBIE DG H 5 —

U7 ) =y 7 At EER, CBEEEREI T T v Y A YT T v MRS

(B8] Uz v = 7 n+EERHEAREREHE 7 o 7
T LI BT B HIERSEE I B W CHMEE L, 6 - AR

I 1RO MRS TRHHERZRIC ML 2. BHEOLREN
BRED 20, MGORRLNEROET THE %

FEhiL7z. TOBERRZ LB L-OTHET .
(k] ARER 9% (R AFEH 74, fEEH24)
&, FFEROLEAREE 3 B OBRMN AT RO EN
HEZw L, HEREL R, e Lz,

(BRROEBE] NEZ RO INET THEZIT- 72

O ER, KALEMFE", ML, b
virai

FEW K & I U BEER O A SR E Lm0 o 7.
NHE L > CTEBAGRSCNEHEOEND L7720, &
NREHN AT AN THE % 8IS 5 LB H 5 &
E 2Oz, BERIHMEREHE SR ICSL, B
HWHIATA LEAZHIIES N WA, Lo L, fis
HE BV THIIAATELEAEDH L EEZ N
7z

(#E5R] OWET 7 247 ) B OB N HEHE O
HHEZ LY, BEHEOLIFIRREI AN E L 7.
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WEERESEEICL 2EEEAFNER COEREZEICOVT

B 2 G

[BEY] Ut — TR 8 EED & BEA S ER D
BHE#S R & L CRIEESEIE (LT, BEH) %8
AL, FEOHMEHE L CHGHSS BEIX 12 H 5 A
B AT AL COWBSE LT T&72. 4l
SER214EEE T CTOBIRIETOBIININ &, okt R 2= il
4L OEFEEEEICOVWTHRET 5.

[Fi&] 2t oy —oBEikl BEEFFERZ LI, F
J5% 9 A H214FE F TSI TR L AT o 72 BB, E
B EE R, BN, SRR T RO OV T
T - R R AT 72

(BBs LUBE] L EBHII4614, E6,440%T
Hotz. EhESR - BEETIIMNEESSROERL
E®O, RWTHME, DowndE, MWYERE, Z Ol
(HEREERE) OMETHY, Zhidbt sy sk
ZOHLFARGENTH - 7. FEH TR0 R D
%o 72, ARG LL EOFHE O H S, ik

T OERALISEATWS Z &3 DA R 7. BHEAR

EAS
Rz

OB HHB
FORURR LD B T IR > & —

IPRFALE DS D £ h o 728, wRHEA 1 & 5T itk
. PRHALE A FERATIC TV, S B ISEIEGE R B
WTW/72 28T, AFrFEICHTHHEDOLEE T 712
DVWTHEBOE#ROM EZX -7, BILEEED% L,
ZWHETORILD W 2 F 2T, Mato b, %+t
I =ARRIC B TERRENAE 2T — A b H o
7o, —HRRHESEEOE S, #% - SEOBEIZH
W RHEMI S OB % R, BN RE O 45
G, B O EK TR oIS EonT b ik
iio7z. 1akd 72 ) OB RN TnwE 2 L
Mo, 9 LzEREEEIIEFICEETH L L EZ T,
[#E558] Mgk A& 04, MR BT~ 0@k H
L, HEHAELS T TR T nhl b Ak
W, YUy —Tlk, INFETIMMEMICH 5 EH O
DHLAEEET 2, 4 b IR FHERMS & OFEEEE %
TTORDS, BFREIZLDIBZEEZIToTOL I EICL
TWh.

LAETRERERICH T 5 5 @B
—2007~2010F DH#EFE—

/N1

1)
LA %

7N

OPN| INEEN

(BrY] Fexid, SHRTERETTIC BT B/NE O R
B98N HAE 1 [HfT> TW A, 4El, 2007~2010
FORGHERIZOVTER L, BEOHMR (1983, 1988
) B & U20064F O di Rk B IEREMALE & FEES L 72
DTHES 5.

(k] A5, LRIOREFICAT L TWA/AE

T, 20074 ; 3% VE18%, 4 B384, 5l
%, 20084 ; 3 Vi36%, 4 mB42%4, S5l
%, 20094 ; 3364, 4mE414, 5IESL
4, 20104F ; 37&E374, 47%IB46%, 5lB41%4 D4
484 TH . S TEE, BEBEFHRLT THE
HIg—2HWTIro/z. KEEIT LI, dEZH, dfih

B, = NP AR B 2w TR B IS4 EE L, 1983

, AR, B, R, FHEEER, AR, T, PTIRRRACT,
aEERY, HRER, ANEHT, SETET, RRICAZY, HH
VAL HERE PR R
YA PR SR S L e -

FAT, HRERY, TERY
RS E - RRETE T R/ N R 2 B
BEFEH - AR R I A 22 0 B

VItHRE R AR A 5 AR, 6 4R

[ESESS

4, 19884E Dk B X UR20054F 0 b B FE RS A &
lin APy
[(BRBLVUEE] 2010F0 ) a7 a 1L, 3mE
27.0%, 4m)330.4%, 5IE73.2%TH Y, 198340
FER T DL, 4T3 KA b, 5®ET
22184 Y bEPB YA LT, LaL, 20054E0
PEHE B FERETRATE (3 7%0E24.4%, 47%!344.2%, 5
ME60.5%) & EET B &, 5mIBICBWTIZ2.6K A ~
M oTo, E72, 3IE20074E ~20104E DHERE = L B
&, I EEIRERIE 3T, 4mIEICB W TIIREM I
WAEINZ S - 72h%, 5B B WV TEIZIZRIE W IREE
ThHotz. Lizho>T, 4B 85129 fhoJsHE & Ftkiy
WIS LT ILBEMEATRIE S 7z,
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74 VECHNMEICH T BEFRZ 2T 1« 7EEICSMLT
OREEREI", /IRInZs", P, JISFHE"
BRI O R IEE - SR 290 Ty Y - A T T Y MEREEDE
T E R ARSI A IR RIS R - HRESSR O eGS0

[BEY] 71U ¥ dEfETIE, BEWER %2
ZTELVWFELDPHE CEIF LTV D, MENIEIR
I 54 THAEREM (LLTFTKADVO) bl Eyk R
I v 74 THEHEEN (LLFTHADVO) X, 7141 EY
FHAECBWT, BHEREM D OT, WERT v 7
1 TG R L TWwh, IHEINAE, sERGE, TR
&, THEE, 77 oF5ETHLH. 40, 2008
#, 20104EDIEFIIZS I L 72N IC DWW THIET 4.

[FiE] s fizzid, 740 HMENOFERKRE L
72. HADVO T O G E L 4 D 520 £ TD2504% &
L7z, #HONDERT v 54 7 A% v 7T, FiH, ik,
TA ==Y NeliLl. 7 v EEM, FH#H
H, W7 0EBEIIEL T, &% EERIIB2

o7z, KADVO T SRHIE, NERIET %%
HLEBUMLTH D, FI0OBDKRT T AT AT 7
T, M, i, A -0 vy, HRBRLEEZBI o
7z
[RERVEZE] 20104F DHADVODIFE Tld, Tl
1588, IRH39%, 714 v v—3—F > F30KTH o
7z,

20084E DKADVO DI &) Tld, 733744, $hiHisls
%, A =1 7305%, #WB5HTHo7z. REHA#E
WILEREBHIIL N Bbi7:,

(&3] 7 ) ¥y HENC BT, KiEBIIAEZHT
HbHE-bIL.

REERICEBR L - ESRARE—KBEO 4 R 4 RREICOVT

OfTIEEE", B, RIEEM,
AT BE—==, MHEE BB, SR Hed
“LHRERR R NE Y ) = 7 WHER,

TEBEAL I T VRRL, T RARTR AR PR A e R,

[BrY] B KFAEO 3MAREIL MG SN T
WA, BHARIRD 4R 4REIZ oW TE b T iREk
L7z, AT, HB—REARITHHEES B, W
HEOEWETH L. 40, EFEE—KAWOIEEERES]
T4WAMREITEBAL72OTHERANT 5.

[EFI] 825, Ftk, E LWl HETHWEDEHRT
Bt L7z, SREER) H I RBTRREE 12 C EFRAMEE —KH
B OBEAGRIR D 72O AT o 7. IR FHTGE I Tiioe
ENTXMEBEIZHEVILE L7278, 3HD) —<—+F
ACTHRELZET A, b)) MRHER SN, wIhpes
N—=Txlb—YarzlLiptitbh/. LarL, ¥
WETHDLZ L, TREEICEZN VWL, N F<
XIS TROHAl S RO ERETH L &, LT3
REH) = —DHFASIN TV ELH/EINTD

b DR R S B S A R 0 B

OO, ARHOREITIRBE R -7z, BH3BOA
WRIEZATo 7%, AREBOREHFERERITLLELE. J
7Y RN IZTHIGE LIREOZIEL-EZ A, OFEE
AR ORE T O T 2mmlE EOEEIC4BE %
SR L7z, R EMTEEIT Y, AMRETOMRFE % #%
z 7.

[(BEs LVEBE] RRIIRAERBIFCTH D, HikidHk
DO—FRE LCHBFLMET BT L2EE LD TH A I
L boT, HOFERBIIEED AT ST I ENL 0,
DIAnC i hish L 2 U AUERIROIEREDS L 2 o 72 h0 5
THAEZENERTHAS ) EBbh b, 4%, CTEE
DFEGEL TN LD FFHE—RKAKRD 4 1R 4 WEDZ <
MESINL LD EHFESES.
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[(BEZ225| FODLRBEBRFIERTIOHHA
—XKE 6 FIBEDT 7 — MAEKR,PS5—

OFF sk, STHE, FgHEK, BEY &, PHEdE

%

JbHRE LR RS RIS 1R - SR S Rl 0 i

[BBY] REWELETIE, FRISEREIZ, FEROFET#
TER e L ERoNEY RE L, iz h
DL [BE2ZH-00FEE ]| NLZONBELEHE
L, EfiLTWwh. RIFETIE, ZOFEFHNEDLETED
FHEOHEE, FREDBEICWr R AL b 726 Lk
EFRESTHIEEHME LT, FHRITEED 5228
TOGAEMICIEY, 77— ML) BRFHEEIT-
7.

[FiE] GERDIEREFEHE 2T L 7o REWFEROF17
AR L, B EEB 2T L2185 522
EEFTOLEELNRI, Ty — VAL -7,
FORFE, HEFER T MR ERZEICBI 5
BEEENG, ACENGERTS, WA TRIT, GoAfil, » 3%
ek, BHROIMMENESEDG6IHEHTH Y, ZNEFNIC
NI LUTOEMZHREL. $4bb, [HEE1] &
LT [HREBICBIT 2B LT, BFHE % FEhi

TEhBbwEdHh), [EM2] & LT [AEEED
MEHER TR ONTHRRO MR, &5 WITEMHICHRT
LELh] TH5H.

[BBEEE] 6EMICHELTEORE, -1 12
LT, EEEICBWT [ITEAL, F3—8%, &
BHOL ETHRETH S| LRIE LB ITRLER I
L, 22EFEAAERET [TE W] LA L-H1314.5%
W FE o7z, T TEB2 12 LC, TFEFEICHET-
TS o 72 ] ERIE L7238 QREFERICINL, 224
AHETIE [ BT hhrol] EHELZEIZ
2.9%THh 7.

[#E5R] KREOKELS, BEMNZHLE L [R
BERLAHTOOFER | ~NOEFEFEHONFEOERIE, #
A DFBIRRERE & AN ERIREGREDOBIR 72T TIlE R <,
FOMTNTLD T EATRENT.

EFEE 4 FEOREARBICH T 5RELICK B
OfEHZEE, JLAERZs, FHESER, EFET, TIRREKT, aEER

K 4, BEE», GDEEAR, FNIFER, I+EER

LB R A LR - REES T R N R 2 B

(B8] NEERFES 8 ClE, R 55 4 548
BRI D/NEER AN IR I B W T, WA O/NE &
DA, /NN 2 BB P E) O Hak & Hhe & H
THEHMNT, FEICIZREREZNG L Lo OEEE
TREL T Ty vV FIBER T o T b, AN
4 DT o TR EFTEE OB LA TR )12
FILT, 77— 2HOWTRELIZGEHAL T 5,
FORREEFLIOTHET A,

[FiE] SRIZEENEZORFEIWEETH - 72 F
124 Th b, BRHITHAORER - RERIZT, KFEps
WASEAEN 3 ~ 5 RIB A M RICRERSEZ R L L7
fhFRfRE s 7T v ¥y IiE R E L. BRE IR
T57 v — MREIIZEGERN 7HE, BHE4
HHOFNIEEHTH S, 7 v — MHERIIRE T EY
WHEE LA L, 1EM&ICORL 7.

[HERBLVUEBE] 77— MEEPS, [ 0%E
PEBI L THEBICSINL TWwa ] ERE L5
ENTVEZENHLNE 72, F72, MERIZLA
CIPEfTAEIREE, SDEAIRR L2 T TR SN T
WahEELCEFHiiE N T Wz, — /T, 79 vy rigs
TR —A— NI LTH b - &R IHRE LT
Loz eDRENRAISNT. T2 T 7 P OFLHD
T, FHSEICEAD DS L) REEEZ L TIEL
Mol DRED AN,

[#58] AR AEFICEIBEBRYICBML TV 0
D, ARICOHFTZ B FHADOM SR /NE~OH: LI
EHEZOLERNH 722 LATRIB ST,

L, INOOEREZRA OIRELEICHD AnTw
7o,
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2EROETABERFZ AV EFED VXX O RERERZOHAK
{ =)

LB PR AR R A w2 A AR e

(B8] AR 5 AEE 2 RIS, kD~ v ¥ b
v v a RIS X A REHE L 7 7 AN —T v 7+
MERE = 4 —fF & 7 MEEEEE (FVL®) 72 5 UNIZPEN-
TAXH# E 7+ WETESE (Airway Scope”) 12 & 2 &UEf
BEREHOAHMEEZ M T 5.

[Fi&] Fanic#RERT, JAEFENEIETH 2
Cormack & Lehane% 48 (CL%#4H © Grade I ~IV, I 2R
) LREWEHEEZRET L. 20%, EEH AT
& W TLLUTF D Sessionz “FEDYT 9 .

Oy Fr by yaRMEEGEHWCEFEEERL, 20
BOCLH RN, [ERELIT). AEWEOUR
EHEDHET 5.

@I E= ¥ — g% B2\ T, FVLZ W CIREEE B
L, ZOBOCLYELY RN, KEMELIT). ZOB
WERE = —I3HET A N2, #ZEIZEED»S5CL
DREETV, [REHEOTEZHET L.

OITE= 7 — D% R dSs, FVLE v CIETE R
ML, ZOBOCLOHEZERN, SEHFEXIT) . [

=
OfKFHF, &% &, DAL, KiET, T
BdorIERE, =g
- RRESE R o R R A2 00 B
HeiEE R R AR v Y —

WCEE S EE 2 5CLOHE T, [EHE O % ¥
ET 5.
DAirway Scope® FIV THEIEERI L, Z O OCLAH
IR, JEWME AT . FRICEE S EEH» 5CLy
Breitw, [EREOTEZHET L.

KIZ, #SessionlZ BT 524 & #E OHE L 72CLAY
HOME, %5 PIQEHRERIIRIZOWTIE§ 5.
[(BRHIVUEBE] v v o by v RIEEE & B L
T, FVL (JMEE=% —DMmif%d ) & Airway Scope
&, FAEPHE L 2CLHIZGrade I 12D &, AUVETH
BORMED LA L T/, FVLE X UMAirway Scopeld,
<y F 2 by A RIFEIEEIC BT AMEIEEM LD b,
HE Y FEMIEW 720 [CHREF AR S, SEHRE O
SR ERAN B o2 EZ NS,

[#E58] Y7 A MEiEsE* W 58S, EROK
DHTIED & LY, FEOKEFEEEIZBT 5 HhHE
b LI, EBROFRAMZEDLLEZLNS.

EE7 LI -REBEOOBRANEESTE

(B8] DENO 4R BAEEY) - ik AR A & gEb
NLEET LIVEF—BEHOBW - HEICHELTE, /Xy
FT AN EESITBEEY - WIRREE OS2 0H T A Z
EPVETH L, HESIE, VIUVITBEBHOT A A7 %
FACTHORENOIBEY - flifREE D o ME Ok 2 >~
T 7L, XEOUETAEE Y el - €85
WLT&7. LaL, (1) 74 A7 TldHMIMEOBE
Whehronr 7y v IR L, (2) S Ik
2 LLHOREOSHITITE S i EORERD -
72, FZTARWZE T, T4 A7 TlR#EYICY T v
TTCERWBHEY - WiBEENSOY ) R T
KT 5L EBIT, FHEXMOIEEE Z 700k« i
L.

(B&E] &8> 7))y VHOTAEE LT, LY Uil
HOF4 A7 12MATI A A v b ERHW. HikhE
HEWRNRT I LE5&D4 Ty b, BROETIIA v Ty
NeT 4 A7BIPI=ZKRA VN (A=28—=XF v 7,

ORW =, WA, BAEN, KU, sz
U B B 73 e P b T2 58

TR IS CTECHNE L, 17 LSRN % EuXEE
(JSX—32002S, JOEL) ZCH#rL 7.
[(BRBELVEBE] 5 RETRIICRT. T1A2B
LTI =ZRA Y T U7 v 7 LR ORI,
EOEHEIIK, HOoFFREIH RAEAEZRL
B, GHNT I LAEELHET AT EEETE
BOMTAHIENTER. T2, 1RBOSHICEST S
RS 5 2 & o 72,

[#E55R] IHEPIc3E ST Ww b & BB HEY - Wiee
18 DB HLEE % Y 2 D GRS TS A THER YT 5
ZEPTET.

F1. SOEXESITEEE % TN & 7z B3RO MUK (mass % )

AR Au Ag Pd Cu Zn
£Ty b 12.9 46 21.7 18.3 1
FAAY 7.3 56 24.6 10.9 1.1

NES RN 7.4 54.9 25.9 10.6 1.2
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7OF T ENLICKVERDHERE & 7-FEEER S ERED 2 5]

g ILFIRT, AT,

RN,

(T e, FENICHS 22w ORI
VHEVIZOEDLLT, EREZFRAL2DDTHY, B
BRICERTAEETH L. BEORLAPSEMICh
LIERIER, RO bNsZ b dH s, SHlbitb
ik, FEEBMRRER IS, MIARETHL 70T TE
IS LB LIRS R U 72 2 SEB & R L 72 0 T
5.

[GEFI] JEF 1 @ BEIZ6ARELIET, 9 3 RIS HEEE
FEFEI TR R 6 IZHRASRHE O 72 O EULE 25 FiliE S,
FHRARIZTAI LY v a vdihbil:. 20,
TEHIC D ARSI L IRBEILE 2517 7 b I8, Tl
DHFERIIHEIET, K 2EITh ) REGEI b
Tz, L2 LAads, JEROUETALNT, REEL
ENEHHRRISR BB S vszis L7z, JEl 2 4 & et
DGR, FEETIERE LB L, WADE=F ) L
s0F7ENRNL2mgX 2 /S HOM G 41> 72, 28
BRI IIEIRIE DR VHE L 22D L THo 7
DT, raFTENLERELG L, BB 1T
oo I PHBICPERYEEIHEL Lo Z L Tl

B[ R 13 7/ N 7 SR A
FARIRESE =", THARP ", WEER"
AL PR R R S Bk S TR R R I B0
TAeiEE R AR L S —
U Rdp S TCHELZ ) = o
B kR R B

T b PR R B S R AR AR e A 2 B

FEikL, Z0%81 2R LFOIEROFHEO LN &
RO, WG A 2eAE L. B, M10r H%
L TV A IYEIROFRIIEEO 5 NY, FoEiE BT
H5b.

FEGI 2 HBFEII68HE L IET, 94 RIS E6, TE DK
aIRA, HRELED X OWREGE LT - 7R ICHEHk
WG LT, TOK, MAPHELZ-OREL,
FEEALE % ke L 72 2SR A 3R, B ECTT A &
DT T, RREOENREZISE 2 RSz L.
FEM A L A O R, JEEEI i LBk L, 21
FT7ENL 2mgX 2 S HEWTT L7z, 28HBOKRE
BEICiE, FERIZZEAICEEL, 2 7 ARICITHEEHET
BEHL. BE, M6 r HEFE L TV 2YERO R
PRIZFED LN, IR TH S,

(=] etk inoRyELETIE, i) 2FOfb
N5 ENL\w. 7 aF 7 ERLIHMA S < &l
ERD DL WAL ETH LT ENb, —ICH D F
LW LHWREW, zaF 7Y 8L, SRR OG
PRIRD RN & %5 2 EDURE SN,

FIATIRABEDR b L v Y —II34T 2 FBAAIFFMDIEES
ORBFEE, FHRIENY, ZEZER, WY, HE—, TIen”

[MEEEM] HENOGELIEETHRZL FI4~
Y 2 BFHOIEREQOLIE — Mk fl i & L LT LT
B (Ikebe et al., 2007 ; Thomson et al., 2006), [lE#
PRIE72TC 2% C OEREQOLDYFH D EEL DD & 7
., FIATTAFIANLVALOBMES RSN TS
N, APVATEETHD & SINLBHANHEDS FZ A
~ 7 ARBEDEMEQOLIZ 2 % N IT L T\ B HE
WAEZHND.

(FiE] Dz s 3 2 B 2 %2 L - B #6144

(1124, rE39%, “PHAERSS. 88+15. 77i%) &4
SR IE 2 AT o 72, WRBFD TIEGZ IR & FE5 L T
WA IR, FIH49.328 TH o 7. HIETREIL,
(1) DR ORE © 0 —100111F:, (2) ke

VIbHREEE RS A L - AR T E ORI AR 0 B

Db PR SR BE LR R L B

e R A AR SRR v 5 —
VA PR RS L R

TR R, NI A <y AWER

JQOL : OHIP—14, (3) A b L v —IIxbd 5 RAI0
S C CARSZE W7z, B, RIfzeiddtimEERAS
HEMERERXOKRDO D EEf S NI,

(R HIUEE] MO OME, OHIP—14(ZCARS
DB OFE, ZEMEOFM, 33y MAY NEAE
LIEOMEBEBERASA LD L7, 2T OMBERERIZT
WER IR DB 2 ke L7 BT RO BEI TR L o 5
N, WV, BEVEOFME, 23y bAY MDY, TIEY
HQOLIZIE: % MIF L TV DU REMEDTRIZ S L7z,
[#55R] AWFZEOREE, FIA YT AEEDANL A Y
A — 239 2 FRAIEEA & T HERSEQOL I I3 B A% B
LT EPHOMIRY, BAMNGHEICAAT S Z LI X
2T, QOLDOUFHENHIFET X L REMEATRIZ S 7z,
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[B®)] HACTOHOY = — 7L v EmER (LUFSS) of
L, 20034EIE 578 DIEFE D 578,000 . EIEHEE 1230
FTNEwbILA., BRRFORESIZL S L8005 AD
KT 474 (GZIRMEAREES) oBZIOEEE (DT
DM) #PfE LT EZ LN, FkoMETIIAL
H[25% 2SDMIC R E. FRENCIRE 5 & 3F 5 A L 3%
ENTWDY, SSIT X % MR OB Z R DTE 2
{, EATHERETH L HORIEREBOMETZELE LS
P o7z, OREZRYEES (LIT3R) o5 13MEE
BREEI2H DM 3 AR 2 HI0 LR 5 W& o3 i ¥ s
L. ZHEBAROBITHERE LTS 2 LI2H5T
5. SSO 1IEHEDODME AT A FTHLRIZL, ED
WHSUWREL 2 B SSOFBM 2 E k2 MR LERT
5.

[FiE] wolerk, o, WERE, BEAEACOREY
TR CELBE, BELL )N L BE TG A
T A N EBATVY, MEE R ASSS O K Wi HHE T H 510451810
mUZ 72 e WA, A& EH#E LSS & LT OB ATH

=

T7I) -

SRR O IGRI R AU ERGT R L W L E
LT, EHEETN - a7 - 7 ) ¥ 27 LOUEIMEE
AEFLEN, P26 AL VIE¥EEITToTBD F L
7.

ARIOSEETOEARTTEHILLT DY) T,

. HERHERRD & L CUL B BRRE T D REDR

- BN FHER 2 RS B ORI 2 R O FE
. RKDOWFHER &6  BFFEE DE R

. BRA BRI S — AN OIS

=W DN~
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3) ERE
RIS TN
H e PR22F3 A6 H (HWEH)
%o B AGHREERREY T T A M F ey 28R
THYFEIE | AEARRRE - WRESSR RIS AR 0 B
& B 2
P RL224F 5528 0] AR K 2% & OF i
A L AR AR A — MK OFEIE LB O I A B = X 4
AR BE RS RS B B 2 bF e R kA R i B T2 2 R
fem  Fobk
B A
OFH224: 1 220 (&REH) A58 oS GRS E
{84 . ILIB Gene Expression Control and IL-I Signaling : A Molecular
Overview and Mapping of Novel Modes of Protein—Protein Interaction
## . Nawarat Wara—Aswapati’G4:
@FH242 A9H (KIER)  HAE BV TS E
{H %, . Bacterial biomineralisation by a species of Serratia—Potential
use for biomaterial applications?—
% . School of Dentistry and Metallurgy, University of Birmingham,
UK Dr.Rachel Sammons
P24 A5 H (HMEH) fHY45E HEHEIEFTE
{##H % | Redefining Orthodontics with Image guided and Robotic—assisted
Targeted Therapeutics.
{H# : Dr. Rohit Sachdeva (chief clinical officer, OraMetrix Inc. )
@224 9 A17TH (EHEH) FHAFEE oo FHERMR SR
WL T 5 v F A 2~ OFRE L ERR
HE AN dEEAR PR
GOFPH224: 9 H24H (&MH)  HHAFEE O A6 RS
A - FARALEERO B & FEE
HE T B
Rl R R EFA R AR DRy A8l
©-FHi24E 9 A24n (&MEH)  HAE O BTG ER Y08
HEY L S b D) BT B - BT ¢ Super tooth® Al
D HEER ek
R ER SRR AR RO EER R AR B ) Sl 2700 B B
@OFH224F100 5 B (KBEH)  fHAGREE ) Al iAo B
{4 . Past, Present and Future of Dentistry in Bangladesh
{#¥% . Dr. Chowdhury Moin Jan
Associate Professor & Head, Department of Conservative Dentistry
& Dental Radiology, City Dental College & Hospital
@ FHi224E 12 5 H (HIEH)  HMEE 299070 v D - 4275 MERFESH
{#{# %, . The role of the short implant in the avoidance of major
graftingprocedures in the atrophic posterior maxilla.
{#% Shadi Daher, DMD, FICD, FAAOMS, FIAOMS.
Assistant Clinical Professor, Oral and Maxillofacial Surgery,
Boston University, Henry M. Goldman School of Dental Medicine.
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BFERRe - 7 o M O IIRVEERE LR |2 b 29 7 2 8 ¥ APOEHI 0 R
WIECE TR - AR R N R 5 0

WFSERE @ /NI BT 2 R T OREAE R AL O MR

(106)



107

REtERE
B R T s PR224 EE CPR224 1 A 1 H~FR224E12A31H)
w A o & X oo i
F H O |A&R F 7 5 BEAR E 8 BEBITE # B O |& £ 7 8 FHAE £ 5 HE§UrE
OEEHIA 4,686,000 4,488,000, 95 O RAERVERHES 700, 000 600,625 85
E&H PR e 4 400, 000 363, 675 90
ARAEA A5 3,150, 000 3,010, 000 95 FIRI % 100, 000 99, 750 99
(63044 X 5,00011) | (60244 X5, 000F7) Ci=plsk ¢ 20,000 16, 000 80
AN 5 650, 000 605, 000 93 et 80, 000 21,200 26
(13044 x5,0001) | (12144 X5, 0001) il 100, 000 100,000| 100
il 4 4ERT % 4 125,000 125,000 100 QB3 2l B 300, 000 240, 000 80
(20084F.) (2541 X5,000M) | (2544 %5,000H) OMEREFEATH 3,000, 000 2,220,306| 74
RAERT S 42 170, 000 170,000| 100 FIIRI%: 2,600, 000 2,031, 750 78
(20094F:) (3444 X5,000M1) | (3444 %5, 00011) Sk 300, 000 164, 556 54
#E&H AEi 100, 000 24,000 24
ARAEA A 36,000 18,000 50 (OO 573t 1,700, 000 1,449,021 85
(1244 %3,000M9) | (644 %3, 000M) HG R 1,080, 000 1,050, 000 97
L 0 18, 000 0 HBFIR# 20, 000 1,792 8
(044%3,000M1)| (644 %3,000M1) W 300, 000 261,073 87
ByhaA 420,000 390, 000 92 HEM W 300, 000 136,156| 45
(144430, 000F) | (13%4 X 30, 000M) ORFFELEI 4 500, 000 500,000 100
B AR ORZAAITEES I 300, 000 300,000 100
B 135,000 90, 000 66 O&#HR 10,000 4,788 47
(2744 X5,000M9) | (1844 X5, 000) ®Thi% 250, 000 17,000 6
i 0 20, 000 0 Oh: 5 50, 000 63,050 126
(0%4%5,000) | (4%4 %5, 000) OHARKFRFRIERE 50, 000 50,000, 100
(i 0 27,000 0 LA HARHE) 6, 860, 000 5, 444,790 79
(044 X )| (9%44%3,000M) ELtiEanbisy ()]
AR 0 15, 000 0 (A—E) —1, 859,000 —547,396
(044 X3,000)| (5% %3,000) FA R B(6)
@FFEIA 300, 000 377,388| 125 (B+F) 16, 088, 962 17,400, 566
TR 300, 000 337,500 112 MR B RT 52 42(C) 425,000 330,000 77
VIR 0 23,888 0 HIAERT S 4 155, 000 155,000 100
&R 0 16,000 0 (20114%43) (314 X5,000M X 1 4£) | (3144 X 5,000/ X 14F)
HEUA 15,000 32,006 213 ARAERTZ 42 135, 000 90, 000 66
FlE 10, 000 21,356 213 (20114E43) (274, %5,000M X 14¢) | (184 X5, 0009 X 1 4)
Zoht 5,000 10,650| 213 ARAER 24 135,000 85, 000 62
LHALA(A) 5,001, 000 4,897,394 97 (20124E45) (2744X5,000M X 1 47) | (1743 X5, 000/ X 1 %)
i3 4x(B) 17,947, 962 17,947,962 27 R4
KRB 42(C) 425,000 330,000 77 (D—E) 16,513, 962 17,730,566 107
i 4E B2 42 155, 000 155,000 100 M (E+H) 23,373, 962 23,175, 356
(20114F) (3145, 000 X 148) | (3145 X5, 000 X 1 4E) RAEFE ORI 2 RO R, IERE YDA nE
ARAERT 4 135,000 90, 000 66 LhBEDET.
(20114%) (274 X5, 000/ X 14¢) | (184 X5, 0009 X 1 4) T34 2 4 3 H
ARAE 4 135,000 85, 000 62 o e ®
(20124F) (274, X5, 00013 X 14£) | (174, X 5,000 X 1 4) zithh 2 oX B TS
XA A7HD) O [
(=A+B+C) 23,373, 962 23,175,356| 99 siten ARG
BREDH
B4 158, 6551
AR ERAT LRI  ETE A 3,892, 118H
el ESAT LRI E e TE S 5,500, 000
LEFATLROE  ERTES 8,041, 9931
W 5 137, 800H
&5t 17,730, 56611
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B R T s PR3 TESE () CP23F 1 A 1 H~F234E12A31H)
oA o & X oo i
Bl H [ £ 7 8 BEA FE 7 85 B B H |ar £ 7 & #HAE £ 7 & #
OF 3£ TUN 4,686,000 4,395,000 OFMREREERE 700, 000 700, 000
E&H lliaEs 400, 000 400, 000
ARAEA A5 3,150, 000 3,000, 000 Fll 2 100, 000 100, 000
(63044 X 5,0001) | (60044 X5, 000F]) Ci=pIsk ¢ 20,000 20, 000
i LPa 650, 000 600, 000 i 80, 000 80, 000
(13044 X 5,000F) | (12044 X5, 000F]) AL 100, 000 100, 000
il 4 AEHT 42 125, 000 155, 000 O i) 300, 000 300, 000
(20094F) (2544 X5,00011) | (3144 X5, 000F7) QMEREFATE: 3,000,000 2,530, 000
RAERT S 42 170, 000 90, 000 Bk ¢ 2,600, 000 2,200, 000
(20104F) (3444 X5,000F) | (1844 X5, 000F) SR 300, 000 200, 000
#exH et 100, 000 100, 000
ARAEA A G5 36, 000 30,000 PRI 0 30, 000
(1244 %3,000M) | (1044 %3, 000H]) OFHE 1,700, 000 1,700, 000
BH&H FHEIHE 1,080, 000 1, 080, 000
ARAEAH A5 420, 000 420, 000 HRSERE 20, 000 20, 000
(1444 X 30, 0001) | (1444 X 30, 000F7) HGBEH 300, 000 300, 000
AR FH 300, 000 300, 000
B 135,000 100, 000 O35 h 500, 000 500, 000
(2744 X5,00011) | (2044 X5, 000F) ®F VIV IE 9y A 300, 000 300, 000
AR D&EHET: 10, 000 10, 000
Z DAt 0 0 @ T % 250, 000 300, 000
(04 X5,000F)| (04 X5,000F) (D7t 50, 000 50, 000
WrBlaE OHAREFRFRERE 50, 000 50, 000
ik P 0 0 L ARHE) 6, 860, 000 6,440, 000
(04 >x0M) (04X 0H) LH )
AEE 0 0 (A—E) —1, 859,000 —1, 730,000
(04 %3,0001)| (04 %3,000[) RIAHRMLA(G)

@FEIA 300, 000 300, 000 (B+F) 16, 088, 962 15, 670, 566
TR 300, 000 300, 000 MBS 42(C) 425,000 285, 000
IVIESE 0 0 B4R A% 4 155, 000 85, 000
FEHUR 0 0 (20124F43) (3145 X5,000M X 1 4%)| (1745 X5, 000/ X 1 %)

@HEIA 15,000 15,000 RAER] 54 135, 000 100, 000
FE 10, 000 10, 000 (20124E43) (2745, 000 X 14) | (204 X5, 0001 X 1 4)
Z0ft 5,000 5,000 ARAERTZ 4 135, 000 100, 000

LHIILA(A) 5,001, 000 4,710, 000 (20134F-45) (277 X5,000M X 14F) | (2045 X5, 0009 X 14F)

AR 4(B) 17,947, 962 17,400, 566 N7y | 5RAHH)

T BT 7 43(C) 425,000 285, 000 (D—E) 16,513, 962 15, 955, 566

FI4ERT S 42 155, 000 85, 000 WM (E+H) 23,373,962 22,395, 566

(20124F) (3145X5,000M X 1 4)| (1745 X5,000M X 1 4)

ARAERTSZ 42 135,000 100, 000

(20124F) (274,%5,0001 X 1 4) | (204 X5,0001 X 1 4)

ARAERT 242 135, 000 100, 000

(20134) (2745 X5,000M X 1 4) | (2045 X5,000M X 1 4)

LA AEHD)

(=A+B+C)

23,373,962

22,395, 566
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H 14 ARSI Ab#EER KT T4 (The Dental Society of Health Sciences University of Hokkaido) & Fr9 5.

(H )

25 ARETIIEIEE KSR E5 ( TZIK HERET) AU, SEMEOBEERHIICIY, FMHITEoHi
O, HEOMESR BRICEGTLE 310, REBOHREANLZE*HNET S,

- WP O % T
F28 £ g8
(& B)
3% AZFILUTOEEIN 5.
1. IEI{E
FOMFEIER L, KREOHMICEFT 2H, REHHME - KEbid: - WL - BRIZeA: - shiFHER
Kﬁ%@ FHEEDB L OREHTTHERRE CHESOAR L G725,
2. HERH
ZIKA@nx_LifJiy‘)f*%’ BRIZr 0 d - 725 T, EEEAEASIHEL, BHHEE, FFRESOFET /KL
H. LB, HERBICRAEAEH B INSBOENERAE L, FRE WO HZHILL 2\,
3. #EEH
WSHE - DEERE CHFE RO A IR A.
4. FHEEB
RNFEEMEREOFE CHELSORB LG/ E. 12720, FAESGBIFRERBREABIIBITTALD LT
5.
5. BM&H
ALZOAMBLUHEFICERL, W - XETHMEA - FRET, BHEOKRALELH.
(N &)
HAd%k ARRIAZEGRLETLIHEL, HEOH LAAEICLEFIHZEAO LRSFBRICHLAL LD LT 5.
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